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1. IEJIX OCBOEHUA N CHHUIIJINHBI

[enbto ocBoeHUSs AUCHUILTHHEI " BronHpopmatnka" seisercss JopMUPOBaHUE OCHOBOITOJIATAIONINX IPEICTABICHUN O
OMOMH(OPMATHKHU U €€ BOZMOKHOCTSIX; O MPUIOKEHIUH METOI0B ONOMH(OPMATHKH, B TOM YHUCIIE, TEOPETHUECKOTO aHaIN3a U
KOMITBIOTEPHOTO MOJICIMPOBAHUS, JJIs peLICHHs (PYHAaMCHTABHBIX U MPHKIATHBIX OMOMETUIIMHCKUX 33129, YTO ITO3BOJIHUT
B OYIYIIIIM MOJIOJIBIM CIICIIHAITUCTaM ObIcTpee U 3P PeKTHBHES BKIFOYUTHLCS B UCCIICIOBATEILCKYIO Pa0boTYy.

38.,[[8.‘{aMI/I HU3YUCHUA JUCHUITIMHBI SABJIAKOTCA:

npuoOpeTeHre 3HaHUi B 00nacTn OMOMH(DOPMATHKH, SBILIOLICHCS (PYHAAMEHTOM [UIs IOHUMAHUS ()yHKIIMOHUPOBAHUS
OMOJIOTHYIECKHUX CHCTEM Ha MOJICKYIISIPHOM YPOBHE, a IMEHHO, H3Y4eHIE OCHOBHBIX ITOJIX0/I0B, METOZOB H aJITOPHTMOB
aHaJ3a OMOJIOTHYECKHUX MOCIIENOBATENIFHOCTEH; M3yIEeHIE OCHOB aHAJII3a MPOCTPAHCTBEHHBIX CTPYKTYP OMOIIOINMEpPOB.

Pe3yJ'ILTaTLI 06y‘IeHI/I$I 0 JUCHUINIMHE HAITPaBJICHBI HA JOCTHUXXCHUC NHAUKATOPOB!:

OIIK-6.1. IIpuMeHsieT criennatn3upoBaHHOE IPOrpaMMHOe oOecTieueHre A1l MaTeMaTHIecKoil 00paboTKH JaHHBIX
HaAOJIONEHNH 1 SKCIIEPUMEHTOB TIPH PEIIeHNH 3a/1a4 MPOo(ECCHOHATBHOM eI TeNbHOCTH.

OIIK-6.2. OcymectBisiet 3pHeKTUBHBIN MOUCK HHPOPMAIIHN, HEOOXOAUMOM TS pEIICHHs 33129 TPOPECCHOHATEHOM
JIESITENIBHOCTH, C MCIIOJIb30BAHUEM TIPABOBBIX CIIPABOYHBIX CHCTEM U MPO(ECCHOHATBHBIX METUKO-OHOIOTHIECKIX 0a3
JIAaHHBIX.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Iuxn (paszen) OIOI: | 51.0.02.10

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4ar0Ierocs:

Hudopmatnka 1 0CHOBBI HH(POPMAIIHIOHHON 0€301aCHOCTH

Breicmias maTeMatuka

Bbuonorus

buoxumus

CoBpeMeHHbIE TEXHOJIOTHH TI0MCKa 1 00paboTku HHOpMALUH

TeOpI/IH BepOS[THOCTefI 1 MaT€MaTU4dCCKasa CTaTUCTUKA

Hayuno-uccienoparensckas padoTa (odydeHre IEPBUYHBIX HABBIKOB HAYYHO-HUCCIEI0BATENbCKOM paboThI)

CTaTHCTHYCCKHE METOAbI aHAJIM3a B OHOJIOTHH U MCIUIIMHE

OO6mias 1 MeuIMHCKas onodusuka

2.2 JIucuMnJIuHbI M NPAKTUKH, 1JIS KOTOPbIX OCBOEHUE JAHHOW JUCHMILIMHBI (MOAYJ/Is1) HEO0X0AUMO KAK
npeauIecTByioLIee:

Hayuno-uccnenoBarensckas pabora

[ToaroroBka k caade u caada roCyaJapCTBEHHOI'O 3K3aMCHa

[IpennumniiomHas npakTuka

HOJIFOTOBKa K IpoUCaAype 3alllUThI U 3alllUTa BBIHYCKHOﬁ KBaHH(bHKaHHOHHOﬁ pa6OTBI

COBpeMEHHble KJICTOYHBIC TCXHOJIOTHH

OpraHu3anusi Hay9HbIX 1 MEIUKO-OMOJIOTHIECKAX UCCIIeTIOBAHNH

MenunuHcke OHOTEXHOJIOTHH

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMTLINHBI
(MOZY.JI)

OIIK-6: Cnoco0eH NOHUMAThL NPUHIHUIIBI PA00ThI HH(POPMALMOHHBIX TEXHOJIOT i, 00ecnieunBaTh HHPOPMALMOHHO-
TEXHOJIOTHYECKYI0 IOAAEPKKY B 00/1aCTH 31paBOOXPAaHEeHNs; IPUMEHATh CpeAcTBa HHGOPMALUOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHi 1 pecypchl 0MOMH(OPMATHKH B PodeccHoHAIbHOM JesiTe/IbHOCTH; BBINOJIHATD
TpeGoBaHus MHGOPMAIIMOHHOI 0€30I1aCHOCTH

3HaTh:

Jnst moctmxennst OITK-6.1. 3HaTh: iporpamMmHoe obecrieueHue Uit MaTeMaTHYeCKON 00pabOTKHU TaHHBIX HAOJIOICHUH 1
9KCTIIEPUMEHTOB.

Jns noctmxenust OIIK-6.2. 3HaTh: OCHOBBI UCTIONB30BaHMSI OMOIHOTEK CPABOYHBIX CUCTEM H MPOPECCHOHAIBHBIX MEIUKO-
OHONIOTHYECKUX 0a3 JaHHBIX.

YMmers:
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Jus noctmxenns OIIK-6.1. ymeTs: MPUMEHSATH ClIeNHaN3NPOBAaHHOE IIPOrpaMMHOE 0OecTieueHHE ISl MaTeMaTHIeCKOH

00pabOTKH JaHHBIX HAOJIIOAEHHH U SKCIIEPUMEHTOB MIPU PEIIeHUH 3a7a4u Npo(ecCHOHaTbHON A TeTbHOCTH.

Juns noctmxenns OIIK-6.2. ymers: OcymiecTBIsATh 3G PEeKTHBHBIN MOUCK HH(POPMAIHX, HEOOXOIMMOH JUTS PEIICHUs 3a1a4
npodeccHOHATBHOM IeATeITbHOCTH.

Baanern:

Jus moctmxenns OIIK-6.1. Braners: HaBBIKAMH MaTeMaTHIECKOH 00paOOTKM TaHHBIX HAOMIONCHUI U SKCIIEPUMEHTOB.
Jnsa noctmxenust OIIK-6.2. BiageTh: HaBbIKaMU MOMCKAa HHPOPMALIUU, HEOOXOAUMOM IS pelIeHus 3a1a4
npo¢ecCHoHaNbHOMN JESTENBHOCTH, C UCIIOIb30BAaHUEM IIPABOBBIX CIIPABOYHBIX CUCTEM U MTPO(ECCHOHAIBHBIX MEANKO-
OnomornIeckux 0a3 JaHHBIX.

B pe3yjbTaTe OCBOCHUA TUCHUIIJINHBI 06y'la10umiic51 JOJIZKCH

3.1 |3narn:

3.1.1

00BEKTaM.

Crioco0BI HAXOAUTH U UCTIONB30BATh HH(OPMALIIO, HAKOIIIIEHHYIO B 0a3aX JaHHBIX 110 OMOJIOTHYECKUM

3.2 | YMmeTh:

321

BKJIHO4asi HYKJICMHOBBIC KUCJIOTHI U OeNKu.

Haxoauts 1 ncnonp30BaTh HHGYOPMAIIHIO, HAKOTUICHHYIO B 0a3aX JaHHBIX MO0 OMOJIOTHIECKUM O0OBEKTaM,

3.3 | Bnagern:

3.3.1 | ocHOBHBIMH OMOMH()OPMATHIECKIMHU CPEACTBAMH aHAJIH3A.

4. OFBLEM JUCLMILIMHBI (MOLYJIST)

OOwas TpyaoeMKocTb 33ET
YacoB 1o yueOHOMY IUIaHY : 108 Bunpl KOHTpoONIst B ceMecTpax:
B TOM YHCIIC
ayIUTOPHBIC 3AHATHS : 84 3a4eTsl 7

caMoCTosITeNbHAs paboTa : 15,5

KOHTaKTHas pabora: 92,5

HUKP: 8,5
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOIYJIST)
Kon HaumeHoBaHue pa3/iesioB U TeM /BH/I 3aHATHUS/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kvpc
Paznen 1. Buonndopmaruka kak Hayka.

1.1 1. Bronndopmarnka kak Hayka. Bumsl Ormosrormaeckix 7 6 JI1.1J12.1
nocienosarenbHocTel. Microunnku. buonndopmatuueckue 6a3b 0122233435
JIaHHBIX. 26
/JTex/

1.2 2.CBs13b OMOMH(DOPMATHKHY 1 MOJICKYILIpHOI OnoTexHomorun /JIex/ 7 4 JI1.1J12.1

1.3 1. OCHOBBI HCTIOJB30BAHMUS OMOTUOTEK CTPYKTYP JJISl TIOCTPOCHHS 7 2 JIT.1J12.1
JIByMEPHBIX MOJEIEH MOJIEKYIL. 2596
Mp/

1.4 2. MoJekyaspHO-OHOIOTHIECKUE OCHOBBI OHOMH(DOPMATHKH. 7 2 JIT.1J12.1
WudopmMannoHHO KOMIBIOTEpPHBIE U VIHTEpHET-KOMITOHEHTHI
OMOMH(pOPMATHKH.

Mp/

1.5 1. ITowck cnabBIX CHTHAJIOB B OHOJOTHYECKUX TOCIEIOBATEIBHOCTSIX. 7 2 JI1.1J12.1
HHTepHeT-pecypchl paboTHI ¢ MOIHBIME TeHOMaMHu. /J1ab/

1.6 2. IMpoexT «I'enom uenoBekay. /J1ab/ 7 JIT.1J12.1

1.7 1. Ilpumenenus OuonHdpopmaTnku u Ononmkenepun. /Cp/ 7 6 JI1.1J12.1

0122233435
26 07 28
Paznen 2. Ba3bl JaHHBIX.
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2.1 1. CriocoOsbI mpezcTaBieHus: HHYOPMAIMY O TTOCIE0BATENFHOCTSIX. 7 6 JIT.1J12.1
OCHOBBI CTPYKTYpHI 0a3 JaHHBIX: 3aIHCH, OIS, 00beKTHl. DopMaThl 21253738
sarmucu FASTA, BLAST, GenBank, PDB. Knaccuduxanus 6a3 qaHHBIX.

OcHogHble 0a3bl ganHbIX: GenBank, EMBL, SwissProt, TTEMBL, PIR,
PDB, 6anku 6enkoBbix cemelictB (ProDom, PFAM, InterPro, SCOP),
MeTabonuueckue 6a3bl TaHHBIX, TeHeTHYeckue Oanku (rzndyeckue
kapThl, OMIM), crienuanu3upoBaHHbIC OAHKH JAHHBIX.

/JTex/

2.2 1. CpencrtBa pabotsl ¢ 6ankamu qanHbix | (Entrez) n nanusix 11 7 4 JI1.1J12.1
(SRS). /J1a6/

2.3 2. Cepsuc GeneBee. OcHoBHbIe moJist 3amucu SwissProt. /J1a6/ 7 4 JI1.1J12.1

2.4 1. CBoiictBa nHopMaIuu. I'eHepanus 1 peneniys HHPOPMAaIUH. 7 2 JIT.1J12.1
Oco0CHHOCTH reHeTHYeCKOH HH(popMaIii. bruonHpopMamoHHbIe 2135
naHHble, cetd u 0a3pl. NCBI u cepBuch.

Mp/

2.5 2. ®opmarsl 3anucu Fasta, Genbank, PDB. EMBL. Swiss-PDBviewer. 7 2 JI1.1J12.1
ITonck roMOJIOTHYHBIX MOCIEAOBATENFHOCTEH B 0a3ax naHHBIX. /IIp/ 25
Pa3nes 3. YpoBHM CTPYKTYpPHO# Opranu3anum 0eJjIKoB.

3.1 1. PaGoTa ¢ mporpammoii Bu3yanu3anuu Makpomosiekya RasMol I1. /JT1a6/ 7 4 JI1.1J12.1

32 IepBuuHas cTpykTypa Oenka. BropudHas, TpeTUYHAS U YSTBEPTUIHAS 7 2 JIT.1J12.1
CTPYKTYpPBI IPOTEWHOB. MOTHBEI 1 ToMeHbI. DyHKIINU OETIKOB, CBA3B CO 022537 38
cTpykTypoii. CoBpeMeHHBIE METOIbI IPEICKa3aHusl BTOPUYHON U
TPETUYHOM CTPYKTYpHI OEIKOB Ha OCHOBE NIEPBUYHOI CTPYKTYphl. MeTo
MOJICIIMPOBAHHSI ITO TOMOJIOTHSAM. ba3bl JaHHBIX MPOCTPAHCTBEHHBIX
CTpyKTyp Omomnomumepos. /TIp/

Pasnes 4. MeToabl onpeaeneHUs NPOCTPAHCTBEHHON CTPYKTYPbI
0nonoJMMepoB.

4.1 1. Ctpykrypa 3anucu PDB. AHanu3 cTpyKTYpHBIX OCOOCHHOCTEH. 7 4 JIT.1J12.1
IIpenckasanue BTOpU4IHON cTpyKTyphl. Ilpenckazanue TpeTuuHON 01022233435
CTPYKTYpHI OEJIKOB 0 TOMOJIOTHH. MozaenupoBaHue ToMooroB. /JIex/ 36 37 28

4.2 1. Bropuunsie crpyktypst PHK. /TIp/ 7 2 JI1.1J12.1

21233537

43 2. Ctpykrypa 3amucu PDB. AHanu3 CTPYKTYPHBIX 0COOCHHOCTEH. 7 4 JIT.1J12.1
Monemuposanue. /I1p/

4.4 1. ®onuHr U ero pacno3nasanue. /Cp/ 7 7,5 JI1.1J12.1

01222333435
26 07 28
Paznea 5. [Ipeackazanne pyHKIIMOHAJIBHBIX 0CO0EeHHOCTEH
OHOMOIMMEPOB MO MOC/Ie0BATEILHOCTH.

5.1 1. AHamu3 TOMOJIOTOB ¥ (DYHKIIMOHATILHBIE CUTHAIBL. JIMIepHbIC TIETITHIBI 7 6 JIT.1J12.1
U TpaHcMeMOpaHHbIe cerMeHTHI. CaifTel Mo uKanuu 6eIKoB 313233 54 35
(Tmuko3uMpoBanue, GochoprIUpoBaHUE | T.11.). OYHKIIMOHATIbHbIE D6 37 58
caitrel JIHK. I'ensl npokapuot u ayapuot. CpaBHUTEIbHbBIE METOAbL
MpeIcKa3aHus TEHOB.

/JTex/

5.2 2. Ilouck PHK c 3agannoii crpykrypoit (TPHK u T.11., perynstopHbie 7 4 JIT.1J12.1
yaactku MPHK). /Jlex/

53 1. luHamMuueckoe MporpaMMHUPOBAHHE U JUHAMUYECKIE MOAETH 7 4 JIT.1J12.1
PHK. Mp/ 313233 35435

26 27 28
Pa3aen 6. DBosionMsi Ha YpPOBHE MOJIEKY.JI.

6.1 1. DBoutroLMS MOJIEKYT M OpPraHU3MOB (TOPU30HTANBHBINA EPEHOC, 7 2 JI1.1J12.1
OPTOJIOTH, TAPAJIOTH, IEPEBbs TeHOB). DUIOTEHETHUECKOE JIEPEBO. 01323334055
Mopenu 3BosrOLMH. DBOJIIOLMS HA YPOBHE TeHOMa. AHAJIN3 26 37 08

MOMYJISIIMOHHBIX NaHHBIX. /JIek/
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6.2 1. DBomronMst MOJIEKYN M OpraHu3MoB. DunoreHeTn4YecKoe 1epeBo KaKk 7 2 JIT.1J12.1
MaTeMaTHYeCKHi 00BbeKT. MoAeIH IBOTIONUH. AITOPUTMBI IIOCTPOEHUS D1 52 D3 54 55
(UIOTCHETHYECKHX IePEBhEeB (MATPHUIIA PACCTOSHHIA, METOIBI, D6 37 08
OCHOBaHHBIE Ha MaTpHUIle paccTosHuM (upgma, neighbour-joining,
minimal evolution, Tomoorn4eckue HHBAPUAHTHI U JP.)).
AnropuTMHUYecKue MpooeMbl MOUCKa ONTUMAIBHOTO JepeBa,
bootstrapping, corimacoBaHHe JIepeBbEB. JBOJIOHS Ha YPOBHE TeHOMA
(cuHTEHUS, XPOMOCOMHBIE TIEPECTPOMKH). AHAIH3 MOMYIISIIIMOHHBIX
nausHbix. /Ip/

6.3 2. Snp, TaHAEMHBIE TOBTOPHI, MUTOXOHAPHU U Y -XPOMOCOMBI, TaHHBIE MO 7 4 JI.1J12.1
pectpukuuu. Cratucruka nocnenosarenbHocteit JJHK. YacTsie u penxue
CJ10Ba (BEPOSITHOCTHBIE TPOOIIEMBI).

Craructuka JIHK kak xapakTepucTuka reHoMa. BeraucnurensHas
reHoMuKa. Metabosindeckasi peKOHCTPYKIHSA (B T.4. HCOPTOIOTHYHBIC
3amenieHus). [103UIMOHHBIN aHANMN3. DBOIIONUS PErYIATOPHBIX
B3aUMO/ICHCTBUI. DBOIIOIUS OCIKOBBIX CEMEHCTB, UX 01 B

renome. /TIp/

6.4 WuauBuayaabHbIE KOHCYIBTAIIUH, TEKYIMH KOHTPOJb /MKP/ 7 8,5

Pa3nen 7. CpaBHeHHe NOC/Ie0BATEILHOCTEI.

7.1 1. Ananu3 nocneaoBaTeabHOCTEH HYKIEOTHIOB. CTPOSHHE MOJIEKYIIbI 7 2 JI.1J12.1
JIHK, ynakoBka, KOMIUIEMEHTapHOCTb. [ €HbI, perysaTopHbIe 0132333455
[OCJIE0BaTEIbHOCTH. MaTeMaTuyeckre OCHOBbI BBIpaBHUBAHUS D6 07 28
MOCJIeI0BATEIBHOCTEH CUMBOIOB. MaTpHUIIEl aMHHOKHCIOTHBIX 3aMEH,
MapHOe BEIPABHUBAHUE U €0 OLIEHKA, MHOYKECTBEHHOE BbIPaBHHBAHHE,
BBIYHCIIUTENBHBIE PeCypcHl. [ To0ampHOe BRIpaBHIBAHIE: allTOPUTM
Hunensmana-Bynmia. JlokanbHOe BelpaBHUBaHUE: anroputm Cmura-
Batepmana. JIpyrue BapuaHThI BbIlpaBHUBaHUS. CTaTuCTHYECKAs
3HAYUMOCTb BBIPaBHUBaHMHI. 3aBUCHMOCTb BBIPABHUBAHHSA OT
napaMeTpoB. MHOXXeCTBEHHOE BbIpaBHUBaHUE. [IprMeHeHNE
BBIPABHUBAHUSA B OuonH(popmatuke. /JIex/

7.2 1. F'enomHuas undopmanus. I 'eHeTHUecKue KapThl U KApTUPOBAHHE 7 4 JI.1J12.1
reHoma. OcHoBHble UMbl JJHK-MapkepoB, ucnoib3yeMble Ipu
KapTUpOoBaHUU reHoma. OnpereneHue HyKJICOTHIHBIX
nocieoBarenbHOCTeH, cekBeHnposanue JJHK. Onpenenenne cuxseHca
kiaoHa. Mcnons3oBanne EST-miocinenoBaTensHOCTER. MeTOAbl aHAIH3a
MHO>KECTBEHHOM SKCIPECCUU F'€HOB.

Mp/

7.3 2. CexBeHHpOBaHHE OETIKOB. AHAIIN3 OEIIKOBOH KCIPECCHH METOIOM 7 2 JI1.1J12.1
JIByMEpPHOTO (popesa B MoIHaKpuiIaMuIHoM rene. ['mobanbHoe
BBIPAaBHUBAHUE TOCIIE0BATENBHOCTEN.

JlokanpHOE BBIpaBHUBAHME I10CIIEA0BATENBHOCTEN. MHOXKECTBEHHOE
BBIPaBHUBAHUE HocIenoBaTenbHOCTeN. /TIp/

7.4 3. Mepa cxoacTBa OMOJOTHYECKUX MOCIe0BaTeNbHOCTeH. PaccTosHus 7 2 JI1.1J12.1
Xemmunra u JleBenmraiina. Onepaiiuu peaakTUpoBaHus. Bec onepanunii
penaxtupoBaHus. Buner mpados 3a nenermn. /IIp/

7.5 1. TTonck roMoJIOTOB (MHTEPIIPETAIHS PE3YTBTATOB, CPAaBHEHUE 7 2 JIT.1J12.1
aNTOPUTMOB, 3aBUCHMOCTh OT napameTpoB). /Cp/ 313233 54 35
36 37 38

6. POH/I OIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

TeKyma;I aTTeCTalMs: YCTHI)If/‘I OIIPOC, TCCTHI, CUTYAlITMOHHBIC 3aJ1a4H.
HpOMe)KyTO‘-IHaSI aTTecTalusa: 3a4€T B BUAC YCTHOTO CO6CCC,HOBaHI/I}I " TECTUPOBAHUA.

6.2. TunoBkie KOHTPOJIbHBIE 3a/1aHUS U UHbI€ MaTepUaJibl 1151 Telcymeii aTTreCcTalumn

[Tpumep BOIPOCOB 1151 YCTHOTO OIpPOCa:
1. CoBpemMeHHOE omnpeeiieHne OnONHPOPMATHKH U OHOUHIKEHEPHH.
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2. Bussl OnonH(pOpMannOHHOH NeITeTbHOCTH.

3. OcHOBHBIE HANPABJICHUS HCIOIB30BaHUS ONOMH(DOPMAIIHOHHBIX JAHHBIX.

4. OCHOBBI CTPYKTYpBI 0a3 JAHHBIX: 3aIIUCH, TIOJIS,, OOBEKTHI.

5. ®opmartsl 3anicu FASTA, BLAST, GenBank, PDB.

6. Uto Takoe mapHOE BEIPAaBHUBAHHE ITOCIEAOBATEIILHOCTEH?

7. Uto Takoe roMOJIOTH, OPTOJIOTH, Tapagoru?

8. [laiiTe onpexneneHne r100aJIbHOTO BRIPABHUBAHMUS.

9. laiiTe omnpeneneHye JIOKalIbHOIO BEIpaBHUBAHUS.

10. [laiiTe XxapaKTepUCTHKY METOA0OB MTAPHOTO BHIPABHUBAHMUSL.

11. Kakoi#i uncrpymentr EMBL-EBI no3Bossier mpoBoAuTh I1100anbsHOE BEIpABHUBAHUE TIOCIIEI0OBATEIILHOCTEH?

12. Ilepeunciute OCHOBHBIC 3TAIBI IPOBEICHMS JIOKATHHOTO ITAPHOTO BRIPAaBHUBAHMS OSITKOBBIX ITOCIEAOBATEIFHOCTEH.
13. Yto 03HAuAIOT MapaMeTphl gap Open U gap extension mpu NpOBEACHUN MTAPHOTO BEIPABHUBAHHUS?

14. Yro takoe matpuna PAM?

15. Yro takoe maTpuia BLOSUM?

ITpumep cuTyallMOHHBIX 3a7au:

1. Ha xoHIe reHa -reMorinoOnHa UMeeTcs clenyroniast ocae0BaTeIbHOCTb. . .Ctg gee cac aag tat cac taa. Kakosa
aMHMHOKHCIIOTHAsI MOCNIE0BATENBHOCTh COOTBETCTBYIOIIAS TPEACTABIECHHOI?

2. M306pa3uTe TOYEIHYIO MaTPHUITy CXOACTBA IS ITOCIIEI0BATEIFHOCTEH M3 TeHOMa BUPYyCca KapIMKOBOCTH IIICHHIIBI
ttttcgtgagtgegeggaggctttt mpoTuB camoro ceds. SIBsercs mu dTa

MOCJIeI0BATENbHOCTh HACTOAIINM NMAIUHIPOMOM?

3. Hapucyiite Bce BO3MOXHBIC YKOPCHEHHBIC JIEPEBbS CBA3BIBAIONINE TPU TakcOHA. CKOJIBKO TAKHUX JIEPEBHEB MOKHO
co3aarte?

ITpumep TECTOB U1 TEKYIIETO KOHTPOIS:

1. Myranusi, Ipu KOTOpoi eJUHUYHAs 3aMEHA OCHOBAHHsI OCTABIsIET aMHHOKHCIOTHYIO MTOCIEN0BATENbHOCTh HEU3MEHHOI],
Ha3bIBACTCA:

a) HOHCEHC-MyTalus;

0) oOpaTHas 3aMeHa;

B) «MOJIYaIIash» MyTallus;

T) MHCEHC-MyTaIus.

2. BBIpO’KAEHHOCTh TEHETHUECKOTO KOJa — 3TO:

a) KOJAUPOBaHNE OJJHUM TPUILIETOM TOJIBKO OJHON aMHHOKHCIIOTSI;

0) KoqUpOBaHKE OJHUM TPHUILIETOM OJHON OO HECKOJIBKIX aMHHOKHCIIOT;

B) KOAUPOBAHUE OJHOI AaMHHOKHCIIOTHI HECKOJIBKUMH TPUILICTAMH;

T) KOJUPOBaHKUE OJHUM TPHUILIETOM Pa3HbIX AMHHOKHCIIOT.

3. YHHUBEpCaILHOCTh TeHETHYECKOTO KOJIa — 3TO:

a) KOAMPOBAHNE OJJHUM TPUILIETOM OJJHOH MO0 HECKOJIIBKUX aMHHOKHUCIIOT;

6) KogupoBaHKUE OAHONH AMUHOKUCIOTH! HECKOJIBKUMHU TPHILIETaMU;

B) KOJAUPOBAHUE OJHOI AaMUHOKHCIIOTHI OJHUM TPUILIETOM;

T) HaJJM9He eANHOTO KOJIa JUIS BCEX CYIIECTB Ha 3emIle.

4. JInst HaXOXKICHUS] KOHCEPBAaTUBHBIX PETHOHOB B HAOOpe MOCIeI0BATEIbHOCTEN IPUMEHSIETCS IPEHMYIIECTBEHHO!
a) MHO>KECTBEHHOE BBIPABHUBAHUE;

0) J0KaJIbHOE BEIPABHUBAHUE;

B) ITI00aJIbHOE BEIPaBHUBAHNE,

T) CTPyKTYpHOE BBIPaBHUBAHHE.

5. BrlpaBHUBaHUE — 3TO:

a) CpaBHEHHE ITOCIIEI0BATEIFHOCTEH HYKIICOTHIIOB C «JTHITKUMH KOHIIAMI;

0) cpaBHEHHE aMUHOKHCIOTHBIX MTOCIE0BATENLHOCTEN OEIKOB MO JTUHE;

B) CpaBHEHHE HYKJIEOTUIHBIX MOCIEJOBATENBHOCTEN 1O JJIHHE;

T) CpPaBHEHHUE MOCIIEN0BATENBHOCTEN B MOUCKE UAEHTUYHBIX CEPUIl CHMBOJIOB.

6.3. TunoBble KOHTPOJIbHBIE BONIPOCHI U 3aJaHUS 1JIsl IPOMEKYTOYHOI aTTecTaluu

ITpumep TecTOB K 3a4eTy:

1. Tum BBIpaBHUBAHMUS, I/I€ IPOM3BOANTCS CPABHCHHUE MOCIICIOBATETIFHOCTEH IENNKOM: KaXkKIbIH HYKICOTH (aMHHOKHCIIOTA)
HaXoAuT cebe mapy:

a) JIOKaJIbHOe

6) rmobansHOE +

B) HJEaJbHOE.

2. Yuacrok JIHK, xonuu KOTOpBIX yOaJlsioTcs U3 MEPBUYHOTO TPAHCKPHIITA U OTCYTCTBYIOT B 3penoit PHK:

a) 9K30H

0) KOJIOH
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B) HHTPOH. +

3. Yto Takoe ORF:

a) paiions! JIHK, koTopble HAUMHAIOTCS CO CTOM-KOJI0OHA

0) OTKpPBITBIC PAMKH CIUTHIBAHUS +

B) OJIMTOHYKJICOTUAHBIH TOTUMOPPHU3M.

4. Jleuenue 3aboscBaHuUil, BHI3BaHHBIX JIC()CKTHBIMH OCIKaMH WA OTCYTCTBHEM O€JIKa, BKIIIOYACT:
a) TMarHOCTHKY 3a00JIeBaHU I

0) ompeneneHne MHUIIEHEH U BEIOOpAa MEANKAMEHTOB

B) o0ecrieyeHre Oprann3Ma HOpMaJIbHBIM OeKoM. +

5. ®aiin .aln 370!

a) JaHHBIE BBIpaBHUBaHU nporpamMMsl Clustal, B KoTOpoM 3ammcaHo 3HaYeHHE BEPOSATHOCTH Pa3iINIHs BEIOOPOK
0) nanHbIe BEIpaBHUBaHMS porpaMmsl Clustal, B KOTOpoM 3anmcaHbI PSABI IO-CIIEI0BATEIHHOCTH +
B) JJaHHBIC BBIpaBHUBaHUs porpamMel Clustal, B KOTOPOM 3amucaHO 3HAYCHUE BEPOSTHOCTH CXOJICTBA BEIOOPOK.
ITpumep BONpocoB K 3ayery:

1. Kitaccudukaryst 6a3 7aHHBIX B OMOMH(OPMAaTHKE.

[IpumepHBIii 11aH OTBETA:

a) [To Tumy naHHBIX;

0) Mo cdepe oxBaTa TaHHBIX;

B) I1o ypoBHIO KypHpOBaHHUS;

r) ITo MeToy KypupOBaHus;

1) @yaknum 6a3 qanaeix JJHK;

¢) OYHKIINY TeHOMHBIX 0a3 JJaHHBIX;

k) [Tpumepsr 6a3 nanueix JHK, PHK, 6enkos.

2. Cepsuc BLast.

ITpumepHBIil N1aH OTBETA!

a) OCHOBHOE Ha3HAUYCHMUCE,

6) OCHOBHBIE HHCTPYMEHTHI;

B) CrienuasibHbIe BOBMOXHOCTH;

) DTamsl IONCKa,

n) AnroputM Blast.

f.Otnuunst BosamoskHOoCcTel Megablast ot blastn

3. UndopmarmonHo-monckosas cucrema NCBI.

ITpuMepHbIii 1aH OTBETA!

a) KiroueBbie 351IeMEHTHI,

6) Tumer nnentuduratopoB RefSeq;

B) ®opmat FASTA;

r) Haubonee nomymsapusie pecypcst NCBI;

I) XapakTepucTrka pecypca PubMed.

6.4. Kputepuu oneHUBaHUA

Kpureprem ycriemHOCTH OCBOCHHUS yIeOHOTO MaTepraa sBIISIeTCS SKCIepTHAs! OIIEHKa MIPEeIoIaBaTeNsl, YIUTHIBAOMIAsT
PEryIIpPHOCTH MOCEIICHNUS JIEKIIHOHHBIX, TAO0OPAaTOPHBIX U CEMUHAPCKUX 3aHATHH, 3HAHUH TEOPETUUECKOTO pasjerna
IporpaMMBl IO AUCHUIIIMHE (B TOM YHUCIE M MaTepuana CaMOCTOSTEIbHOTO U3Y4eHHsI), KOTOPbIE OLIEHUBAIOTCS YCTHBIM
OIPOCOM I10 BOIIPOCAM JAUCLMILIMHBL, PELIEHUEM TECTOB U CUTYaLlMOHHBIX 3a/1a4. KauecTBO ycBOEHUs 3HaHUH 3aBepIlaeTcs
3a4ETOM.

Or1eHKa YCTHOTO OMpOca MO BOIIPOCaM JUCIHUILINHEL

OLeHKa «OTIMYHO» CTABUTCS, €CIN CTYACHT ITOKa3all INIyOOKOe 3HaHUE BOIIPOCA; MOJIHO, ApIyMEHTHPOBAHO,
MIOCJIEIOBATENIFHO OTBETHII M0 yIeOHOMY MaTepHaly.

OreHKa «XOPOIIO» CTABUTCS, €CIIU CTYACHT MOKa3al 3HAaHNWE BONIPOCA, HO JOMYCKACT Psifl HETOUYHOCTEH; TOJIHO,
apryMeHTHPOBAaHO, MOCNIE0BATENBHO OTBETUI O yUEOHOMY MaTepHaiy.

OLeHKA «YOBJIETBOPUTEIBHOY» CTABUTCS, €CIIU CTYIEHT II0Ka3all 3HaHHE BOIIPOCA, HO AOIYCKAE€T MHOKECTBO HETOYHOCTEH;
MMeeT IPOoOJIeMEI ¢ TTOJTHOTOH, apryMeHTaIuel, TocIeJ0BaTeIbHOCTHIO H3I0KEHNS YIe0HOTO MaTepHaa.

Or1eHKa «HEYI0BIETBOPUTETBHOY» CTABUTCSA, €CIIH CTyAEHT HE 3HAeT MaTepuall BOIPOca WK UMEET TIOBEPXHOCTHBIE 3HAHUS
Y HE MOJKET IIOJTHO, apIyMEHTHUPOBAHO, ITOCIIEI0BATEILHO OTBETHTH 110 Y4eOHOMY MaTepuaiy.

Kpurepuu oLeHKH peleHns: CUTYallUOHHOH 3a1auu:

5 «OTJIMYHOY» — KOMILIEKCHAs OLIEHKA NPEUI0KEHHON CUTYalluy; 3HAHUE TEOPETUYECKOrO MaTepuaa ¢ yueToM
MEXIUCHUIIMHAPHBIX CBA3€H, IPaBUIbHBIN BEIOOP TAKTUKU JEHCTBUI; MOCIEN0BATENbHOE, YBEPEHHOE BBIOIHEHUE
MPaKTHYECKUX MaHHUITYISLHIN;

4 «XOpOI110» — KOMILIEKCHAs OLIEHKA MPEI0KEHHON CUTYalluU, HE3HAUYUTEIbHbIE 3aTPYJHEHUS [IPH OTBETE HA
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TEOPETHIECKHE BOMPOCHI, HEIIOJIHOE PACKPHITHE MEXIUCIIUIITMHAPHBIX CBSA3EH; NPaBHIBHEINA BEIOOp TAKTHKH ACHCTBHI;
Joru4eckoe 000CHOBaHHUE TEOPETUYECKHX BOIIPOCOB C JOTOJIHUTEIFHBIMA KOMMEHTAPHUAMHU IeJlarora; mociaeaoBaTenbHoe,
YBEPEHHOE BBINOJIHEHHE TPAKTUYECKUX MaHUIYISALUI;

3 «YHOBIICTBOPHUTEIHEHO» — 3aTPYIHEHHS C KOMIUIEKCHOH OIIEHKOH MPe/I0KeHHON CUTYAINH; HETIOIHBIH OTBET, TPEOYIOIIHA
HABOAAIINX BOIIPOCOB IIEIar0ra; BHIOOP TAaKTHKH ACHCTBHH B COOTBETCTBHH C CHTYAIHEH BO3MOXKEH MPH HABOSIITIX
BOIIPOCAaXx MeJarora, paBUIIbHOE MOCNIEN0BATENbHOE, HO HEYBEPEHHOE BBINOJIHEHNE MAHUITYIALIH;

2 «HEYIOBJIETBOPUTENBHO)» — HEBEpHAs OIICHKA CHTYalllH; HEIIPaBIIIFHO BEIOpaHHAS TAKTHKA JCHCTBHUM, IIPHBOIAIIAS K
YXYALICHHIO CHTYaIllH; HEIPABUIEHOE BHIITOTHEHIE IPAKTHICCKUX MaHUITYIISIIHAI.

ITpoMexyTouHast aTTecTanus MPOBOJUTCS B (popMe 3adeTa. 3aueT IPOBOAUTHCS B ABa 3Tana. Ha nmepBoM 3tame
oOyqatomuiics pemaer 20 TECTOBBIX BOIPOCOB 3aKPHITOTO THIA. Ha Kax bl BOpoc npeaiaraeTcs HECKOJIbKO BapHaHTOB
OTBeTa, MPAaBIIILHBIN TOIBKO OAWH BapraHT. [IpomomkuTensHOCTS — 45 MUHYT. BTOpoii sTam npoBoANTHCS B BUIIE
cobecel0BaHMS 1I0 BOIIPOCAM AUCIUTIIHHEL

Kpurepuu onenku recra:

- OLIEHKA «OTJINYHOY» BBICTABIISIETCS CTYAEHTY, €CIM 3aJjaHue BbIIOIHEHO Ha 91-100% (BbICOKHI YPOBEHH OCBOEHUS
MPOBEPIEMBIX KOMIIETCHITH);

- OIIEHKA «XOPOIII0» BBICTABIISIETCS CTYAEHTY, €CIH 3alaHKe BhINoIHeHO Ha 81-90% (cpenHuil ypoBeHb OCBOCHHS
MPOBEPAEMBIX KOMIIETEHIIHN);

- OIICHKA «YJIOBJICTBOPUTEILHO» BBICTABIISICTCS CTYJCHTY, €CITU 3aJlaHue BhimosHeHO Ha 70-80% (6a30BbIi ypOBEHB
OCBOEHHS IPOBEPAEMBIX KOMIIETCHIIHIA);

- OIIEHKA «HEYOBJIETBOPUTEIBHOY» BBICTABISIETCA CTYNEHTY, €CIU 3aJaHKs BBINOIHEHO MeHee ueM Ha 70% (HeZocTaTouHBbII
YPOBEHB OCBOCHUS ITPOBEPSIEMBIX KOMIICTCHITHN).

BeIcokuit ypoBeHb, CpeTHUN YPOBEHB, 0a30BBIi YPOBEHB — «3aUTCHO»; HEJJOCTATOYHBIA YPOBEHD — «HE3aUTCHOY.

OTMeTKa «3aYTeHO)» CTaBUTCS, ECIH CTYICHT JEMOHCTPHPYET TOYHOE U IPOYHOE 3HAHHE MaTepHana B 3aJJaHHOM 00beMe;
MOHUMAaeT MaTepHall, ClIoCOOEH CaMOCTOSATENBHO PACCYKIATh U JeNaTh YMO3AKIIIOUEHNsI, OCHOBAHHBIE HA aHAIIN3€ HAYYHOTO
TICHXOJIOTHYECKOTO 3HAHWA. BO3MOXHEI HEKOTOpPBIE HETOYHOCTH, HO TaKHe, KOTOPBIE HE CITy)KaT NPETSTCTBHEM UIs
JTATbHEHIIeTO 00yIeHHS.

OtMmerka «He3auTeHo» CTaBUTCH, €CIU CTYICHT MaTepPUAIOM He BIIaJIeET, HE MOHUMAET €T0, 3HaHUS ITOBEPXHOCTHBIE,
OTPHIBOYHEBIE, CTY/ICHT HE CIIOCOOCH CAaMOCTOSITENIFHO PacCyKIaTh U JeTaTh YMO3aKIFOUCHHs, OCHOBaHHbIC Ha aHAJIH3e
MPOWIEHHOTO MaTepuaa, JOIyCKaeT Cephe3HbIE OIHOKH.

7. YHEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI1.1 |Yacosckux H.1O. Bruonndopmarnka: yaeOHIK Mocksa : 9BC
(https://www.studentlibrary.ru/book/ISBN9785970455425.html) |TDOTAP-
Menua, 2020
7.1.2. lonoJHUTeIbHAS TUTEPATypa
ABTOpBHI, 3arnaBue WznarensctBo, | Pecypc
JI2.1 | Bonoxuenkosa JI. A. | Buonnpopmaruka: yueOHoe mocobue Owmck : Omckuit 9bC
(https://biblioclub.ru/index.php?page=book&id=563147) rOCYIapCTBEHHBI
11 YHUBEPCUTET
M. O.M.
JlocToeBckoro
(OMI'Y), 2018

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-Te1eKOMMYHUKAIIUOHHOI ceTu "UHTepHeT"

D1 |caiiT co3man B 1998 roxy Kak ceTh IS Pa3BUTHS Kapbephbl U UCCIICIOBATEIBCKHX PECYPCOB B 001aCTH
O6uonH(pOopMaTHKH BRITYCKHIKOM BocToHCKOTO KOmtemka. Ha ceromusumanit nens B Helt 6oiee 35 ThIC y4aCTHUKOB U
OTPOMHOE KOJIMUYECTBO MH(POPMAIIUU 0 OMOTEXHOJIOTHH. https://www.bioinformatics.org/

32 | Caittr MexxayHapoHOTO 00mecTBa BeranucauTenbHoit ononorun (ISCB). https:/www.iscb.org/ismbeccb2017

93 | becruiaTHble OHJIAHH Kypchl MHCTUTYTa buonndopmatuku https://stepik.org/org/bioinf

94 | Caiir xxypHana "Matemaruueckas Ononorus ¥ 6nonH(opMaTHKa" SBIsIETCA, U3JAOMUMCS 10 permeruto Haydanoro
coBera PAH mo MaTematndeckoii 6ronorun u ononHpopmaTrke. XKypHan HHAEKCHpYeTcs: ciykdamu Scopus,
Chemical Abstracts Service (CAS), Poccuiickoro nnaekca nayqnoro nutuposanust (PUHLI), Ulrich's Periodicals
Directory, Oo6mepoccuiickom MmaTeMaTiueckoM nopraie Math-Net.Ru. https://www.matbio.org/

35 | Caiir HaIMOHAIBHOTO IEHTpa 6noTexHoIoruueckoit nHdopmanuu CIIA https://www.ncbi.nlm.nih.gov/
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36 |Caitr ®orga OTKpHITOIH OHOMH(DOPMATHKH KOTOPHII MIPOABUTAET Pa3pabOTKy IPOrPaMMHOTO 00ECIeICHHS C
OTKPBITBIM UCXOJHBIM KOJOM U OTKPBITYIO HAYKY B COOOLIECTBE OHOIOTHYECKUX HCCICIOBAHU.

OH NPOBOAUT €KETOAHYIO KOHPEPEHIINIO IT0 OMONH(POPMATHKE C OTKPHITHIM UCXOTHBIM KojioM (BOSC).
https://www.open-bio.org/

37 |calT MEXNIpaBUTEILCTBEHHO opranm3ary EBpomnetickas 1abopaTopus MOJIEKYIAPHOH OHOIOTHH
http://www.embl.org

D8 | caliT MeXIyHApOJHOH MpaBUTENbCTBEHHON opranu3anuu European Bioinformatics Institute ¢poxycupyromuiics Ha
WCCIICIOBAHUAX U cepBHcax OnonHpopmaTuku https:// www.ebi.ac.uk/

7.3 llepevyenb nHGOPMAIMOHHBIX TEXHOJIOT Ui

7.3.1 IlporpammHoOe o0ecnieyenmne

MS Office365

Adobe Reader

LMS Moodle

7.3.2 lIpodeccuonanbHble 6a3bl JAHHBIX 1 HHPOPMAIIHOHHO-CIIPABOYHBIE CHCTEMBbI

Hayunas snextponHnas 6ubanoteka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU: Hay4Hast sneKTpoHHAs
oubnnoTeka: cait. — Mocksa, 2000 — — URL: https://elibrary.ru. — Pexxum poctyma: ajis 3aperucTpup. mojb30Barenei. —
TeKkcT: 271eKTPOHHBIH.

HarronaneHas anekrponHas 6udianotexka (HOB) (https://rusneb.ru/) HanmonansHast anektpornas oubnmorexa (HIB) :
00BETMHEHHBIN 3JIEKTPOHHBIN KaTasor GoHI0B poccuiickux 6nbnoTek : cait. — URL: http://H36.pd. — Pexxum nocryna: u3
YUTAIBHBIX 3a70B Oubnnorexu Yenl'V. — TekcT: 3neKTpOHHBII.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOXYJISA)

JleKkIIMOHHbIE 3aHATHS IPOBOAATCS B JICKIIMOHHBIX ayAUTOPHAX. JJIs IpOBEICHNS 3aHATHI JIEKIMOHHOTO THIIA TIPEIJIararoTcs
Ha0OPHI IEMOHCTPALIMOHHOTO 000pyI0BaHHA (HOYTOYK, IPOEKTOP, IKpaH, KOJOHKH) U yieOHO-HATTISJHBIX TOCOOHUH
(TIpe3eHTaIMy 10 BceM pasJielaM JUCLIUIIIMHAI).

Jlns mpoBeeHus 3aHATUI CeMUHAPCKOTO THUIA U TaOOPaTOPHBIX 3aHATHH B YHHBEPCHTETE ayAUTOPUS 000pynOoBaHa
MYJIETUMEIUHHBIM KOMIJICKCOM M 3KPaHOM UL IEMOHCTPALMHU CIAiI0BBIX IPE3EHTALUI U BUAEOMATEPUAIIOB.

[TomereHust 11 cCaMOCTOSTENLHON paboThl OCHALLIEHBI KOMIIBIOTEPHOM TEXHUKON C BO3MOKHOCTBIO MOAKIIOUEHHS K CETH
«MHTepHEeT» 1 00eCIIeueHNEeM I0CTYIIA B AJICKTPOHHYI0 HH(POPMamOHHO-00pa30BaTeNbHYO Cpely YHUBEPCUTETA, Kya
KaX/bIi1 00ydaromuiics B TeUeHHE BCETO Meproia 00ydIeHNs 00ecedeH HHINBHIYaTbHEIM HEOTPAHHUCHHBIM JJOCTYIIOM.

9. METOAUYECKHUE YKA3AHUA 1JI51 OBYYAIOIIUXCS IO OCBOEHUIO JUCHUITIMHBI (MOAY JI5T)

VYcrmemHoe 0cBOCHIE TUCIUILIHHEI IIPEIIoIaracT akTHBHYIO pa00Ty CTy/IeHTa Ha BCEX 3aHATHAX ayTUTOPHOH (GopMBI
(ylexnmu, TabopaTOpHBIE U CEMUHAPCKIE 3aHATHA), INTAHOMEPHYIO CAMOCTOSATENbHYIO padoTy. B xo1e ocBoeHus
JMCLUIUIMHBI CTYICHT PACLIMPSET CBOM OIBIT, pa3BUBAET Takue o01IenpodeccnoHanbHble U NpodecCHOHaIbHbIE
KOMIETEHIINH KaK CIIOCOOHOCTH ¥ TOTOBHOCTb aHAIN3UPOBATh PE3YIbTaThl COOCTBEHHON EATEIBHOCTH IS
MpeOTBpAIIeHHS TPO(HECCHOHATBHBIX OIIHOOK; CIIOCOOHOCTH K IPHUMEHEHHIO CHCTEMHOTO aHAJIN3a B H3y9EeHUH
OMOJIOTMYECKHX CHUCTEM; LieJIerloNIaraHue, INIAaHUPOBaHUe, aHaIU3 U pedIeKcus B Ipolecce Mo3HaHus; GOPMUpPOBaHUE
mblinuienus. Ocoboe 3HaueHHe Ul yCBOSHMS Kypca MMEET MOATOTOBKA K MPaKTUYECKUM, 1a00paTOPHBIM 3aHATHIM U
aKTHBHOE ydacTHe B padoTe CeMHHAPOB. B Xo1e pemenns 3aad mocTuraeTcs: 3HAaYMMOCTh TEOPETHIECKUX BOIIPOCOB,
HIPUXOIUT IOHUMaHHE TECHON B3aMMOCBSI3H TEOPETUUECKHUX MOJI0KEHNI KOMITBIOTEPHOTO aHAJIH3a MEUIIMHCKUX
M300paKEHNH ¥ JaHHBIX ¥ BO3MOXKHOCTBIO MHTEPIPETALMN Ha UX OCHOBE IKCIEPUMEHTANIbHBIX JaHHBIX. K KaxkIoMy
71a00PaTOPHOMY 3aHSTHIO CTYIEHT JOJDKEH TIIATEIBHO TOTOBUTECS. CeMUHAPCKHE 3aHITHSI OPraHM30BaHbI TaK, YTO Ha
KaXJJOM M3 HUX KaX[BIil CTYIEHT aKTHBHO yJacTBYeT B paboTe, ero 3HaHMS MOJ[BepraroTcs oTMeTKe. [loaToMy cTymeHT
3aMHTEPECOBAH TOTOBUTHCS K KaXKIOMY 3aHATHIO Oe3 uckimoueHus. CaMocTosTensHas paboTa HallpaBlieHa Ha U3ydeHUE BCeX
TEM JIMCLMIUIMHBI U BKIIOYAeT paboTy B YUTAILHOM 3aJie OMOIMOTEKH U B JIOMAIIHUX YCIOBHSX, C IOCTYIIOM K pecypcam
WurepHer. CamMocTosTensHas paboTa SBIAeTCS Hanbosee eITebHBIM H TBOPYESCKIM IPOIIECCOM, KOTOPHIH BEITTOTHSET PSIT
JUTAKTHIECKHX (PyHKIHI: CIOoCOOCTBYeT (hOPMUPOBAHUIO ANAICKTHIECKOTO MBIIIICHHS, BEIPAOATHIBAET BEICOKYIO KYIBTYPY
YMCTBEHHOT'O TPY/ia, COBEPILEHCTBYET CIIOCOOBI OpraHU3aliy NO3HABATEILHON JIeITEIbHOCTH, BOCITUTHIBAET
OTBETCTBEHHOCTD, LIEJI€yCTPEMIICHHOCTh, CHCTEMaTHYHOCTb U MOCIIEIOBATEIBHOCTh B pabOTE CTYICHTOB, Pa3BUBAET y HUX
OepeKHOE OTHOIICHNE K CBOEMY BPEMEHH, CIIOCOOHOCTD IOBOJNTH 0 KOHIA HaYaToe Aeno. Bes cucremMa HHANBHAYaIbHON
CaMOCTOSATENBHOM PabOTHI JOKHA OBITH MOJUYHHEHA YCBOCHHUIO MOHATHHHOTO aIlapara, MOCKOJIbKY OJHOI 13 BayKHEHIIHNX
3a/1a4 MOJIrOTOBKH COBPEMEHHOTO IPAaMOTHOTO CIEIHAINCTA SBISIETCS OBJIaJCHHE U TPAMOTHOE IIPUMEHEHHE
npodeccnoHaTbHOM TepMUHOIOTHH. JIydmeMy yCBOSHHIO ¥ TOHUMAaHHIO TUCIUIDIMHBI ITOMOTYT Y4eOHUKH, MOHOTpaduy,
CIIPaBOYHUKH U HHTEPHET PECypPCHI, yKa3aHHBIC B CITUCKE JUTepaTypbl. Oco00e MEeCTO OTBOIUTCS CAMOCTOSTEIBHOM
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popaboTKe CTYACHTaMH OT/IEIBHBIX Pa3/IeNIOB M TEM 110 H3ydaeMOH AUCIUILTHHE. B X0/1e caMocToaTenbHOM paboThI
CTYIEHTHI pa3pabaThIBalOT JOKIAA U (POPMY IMPE3CHTAINH U3y4aeMOro MaTepraa, 4To CoCOOCTBYET YBEIMUEHUIO 00beMa
3HaHWM, BEIPaOOTKE YMEHHI ¥ HABBIKOB BCECTOPOHHETO OBJIAJICHHS CIIOCO0aMHU M TIpHEMaMH PO eCcCHOHATBHON
JIeaTeNbHOCTH. V3ydeHre peKOMeHIOBaHHON JINTEPATYPHI CIIeIyeT HAUNHATE C YIeOHUKOB 1 YIEOHBIX ITOCOOHH, 3aTeM
HEePEXOANTH K HAYIHBIM MOHOTpa(HsIM B MaTepHagaM HepHOINIECKAX U3IaHHH.

CTYIeHT MOJDKCH YMETh CAMOCTOSITENIFHO ITOI0MPATh HEOOXOJUMYFO T yueOHOI 1 HaydHO# paboTel mutepaTypy. [Ipu stom
cieyeT oOpammaThes K IpeMETHBIM KaTajioraM u Ou0imrorpaduaeckuM CripaBOYHUKaM, KOTOPBIC HMEIOTCS B OMOIHOTEKAX.
Jlnist akkyMyIsInue HHGOPMAIIMH 110 N3ydaeMbIM TeMaM PEeKOMEHAYeTCsl (JOPMHUPOBATh JIMYHBIN apXUB, a TAKKe KaTaJIoT
HCIIOJIb3YEMbIX HCTOYHUKOB, YTO MOXKET HCIOJIB30BaThCS HE TOJNIBKO B PAMKaX JAHHOTO Kypca, HO U IS IIOCIICIYIOIIETO
HAIMCAaHUs JUIUIOMHOTO MPOEKTa Ha BBIMYCKHOM Kypce. [IpoMexxyrouHoit hopMOii KOHTPOIIS yCIIEBaeMOCTH CTYACHTOB
SBISIETCA 3a4eT. [IpH MOATOTOBKE K 3a9eTy HE0OXO MO OPHEHTHPOBATHCS Ha PEKOMEHTyeMyro IuTepaTypy. [1o kaxmoit u3
TEM JJIs CAMOCTOSATEIIFHOTO M3YUIEHHS, IIPUBEACHHBIX B pabouel mporpaMme, ciaeayeT CHagaaa IpOYnTaTh
PEKOMEHIOBaHHYIO JIUTEPATYPy U IPH HEOOXOAUMOCTU COCTABUTH KPATKHUH KOHCIICKT OCHOBHBIX ITOJIOKCHUI, TEPMIHOB,
CBEICHUI, TPEOYIONTNX 3alIOMHUHAHUS U SBIIIONIIXCS OCHOBOITOJIATAIOMIMMH B 3TOH TeMe. J[I paciIipeHust 3HaHUH 110
JICIUIUIAHE PEKOMEH/IYeTCsl HCIONNB30BaTh MIHTepHEeT-pecypChl: MPOBOAMUTH ITONUCK B PA3IMIHBIX CHCTEMaX, TAKMX KaK
oO11re MOMCKOBBIE CHCTEMbl: WwWw.yandex.ru, www.google.ru, a Takxe crelualbHble TOUCKOBBIE
CHCTEeMBI:WWW.chem.msu.su, www.chemnavigator.hotbox.ru.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUA JUCIIMITJIMHBI OBYYAIOHNIUMHUCH C
NHBAJINJHOCTBIO U O'PAHUYEHHBIMU BO3SMOXHOCTAMU 31OPOBbS

OcBoeHue AUCUUILTHHBI MHBAIUAAMH U JULIAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbs OCYIIECTBIISETCS C
WCIIONIb30BAaHUEM  CIICIMANBHBIX TEXHHYECKHX CPEJICTB M TOJO WH(GOPMAIMOHHBIX TEXHOJOTHH, IPEIOCTaBIIEMbIX
PecypcHBIM y4eOHO-METOIMYECKUM LEHTPOM IO OOYYEHHIO WHBAIHIOB U JIUIl C OTPAaHWYCHHBIMU BO3MOXKHOCTSMH 3TOPOBbS
Yenl'V mo 3ampocy oOydarommerocs.

1. MoOunbHbIe crienuanbHble TEXHHYECKHE CPEACTBA ISl JIMI ¢ HApYyIICHUSMH 3PCHHS: NOPTaTHBHBIN KOMIIBIOTED
¢ BBOJOM/BBIBOZIOM mpudToMm bpaiins c¢ cuaresaropom peun «ElBraile-W14J G2»; HOyrOykm ¢ mporpaMMHON 3KpaHHOTO
npoctyna NVDA; snexkTpoHHBIE YBETHUUTENH IS yAAIEHHOTO IPOCMOTPA; BUACOYBEIHUYHTENN IMOPTATUBHEIE; TH(IOMIEE;
UGPOBBIE TUKTO(DOHBI.

2. MoOunbHEIE CHENUaIbHBIE TEXHHYCCKHE CPENCTBA UL JIMII C HApyIMICHHAMH CIIyXa: CHCTeMa CBOOOIHOTO
3BYKOBOIO MOJII CO BCTPOEHHOM COBMecTUMOCTbIO ¢ FM-ycrpolictBamu; paguokiaccel «Corer-PCM» ¢ mepenaTuukoM,
3ayIIHBIM HMHIYKTOPOM M HHIYKIMOHHOHM IeTiei; cucreMa HWHGOPMAIMOHHAS Ul ClIaboCHblaImuX nepeHocHas «Mcrox»
A2 co BCTPOGHHBIM IUICEPOM — 3BYKOBBIM HH(OPMAaTOPOM; MOKYMEHT-KaMmepa; HpOrpaMMHUpYeMbIe CIIyXOBbIC AarIaparsl
UH/IMBUAYAIBHOTO MOJIb30BAHUS.

3. AccuctuBHBIC HH()OPMALMOHHBIE TEXHOJOTHWH: IPOrPaMMHOE OOECIICUCHHE 3KPAHHOTO MOCTYNA C CHHTE30M
peun NVDA; mporpaMMbl SKpaHHOTO YBEJIMUEHHUS; IMPOTpPaMMbl PEUYEBOrO CHUHTE3a Ul KOMIBIOTEPOB U HOYTOYKOB;
MPOTpaMMBI PEUEBOTO CHHTE3a TSI MOOMIIBHBIX YCTPOMCTB; SKpaHHAs KJIaBHATypa; SKpaHHAs JIyIIa.

ITpu HEeoOXomMMOCTH I OOYJAIOIIMXCS C HApYIICHUSMH 3pEHHS Ha pabodnmx MecTaxX A HMPOBEACHHS IPAKTHYECKUX WIN
1na00paTOpPHBIX 3aHATHH yCTAHABIMBACTCS CIELMANbHOE IPOrpaMMHOE obecredeHne (IporpaMMa peueBOd HaBHUTAIHU
NVDA, peueBbie CHHTE3aTOPbI, SKPAHHBIE JIYIIBI).

B yueOuble aymmTopnu obecnedmBaeTcsi OECTIPENATCTBEHHBIM MOCTYI ISl OOYJAIONIMXCS WHBAJIHIOB M OOYJAIONMXCS C
OTpaHWYECHHBIMU BO3MOXKHOCTSIMH 3J0pOBBsl. B kaxmoi ayguropuu, rie oOy4aroTcsi MHBAIMABI U JIMIA C OTPAaHUYECHHBIMHU
BO3MOXKHOCTSMH  3/I0POBbSI, IPEAyCMaTPUBAETCA COOTBETCTBYIOLIEE KONMYECTBO MeECT I OOYJaIOIUXCS C y4eToM
HapyIIEHUH UX 3J0POBbS.

Jid ocBOEHUS NUCLUILIMHBI MHBAIKAAM M JIMLAM C OTPAaHUYEHHBIMHM BO3MOXKHOCTSMH 3J0POBbS NPENOCTABISAETCA AOCTYI K
MEYaTHBIM HMCTOYHHMKAM, MMEIOIMMCs B HaydHol Oubimorexke Yenl'V, ¢ MOMOIIBIO ClENMAJIbHBIX TEXHHYECKUX CPENCTB;
JOCTYIl K 3JIEKTPOHHBIM HCTOYHMKAM, IPEJCTaBICHHBIM B (pOpME SIICKTPOHHOTO JOKyMEHTa B (hOHIE HAydHOW OMONMMOTEKH
Yenl'Y wmnm 3neKTpOHHO-OMONMHOTEYHBIX CHCTEMax, C IOMOIIBIO CIICIHANBHBIX TEXHHYECKHMX MW IIPOTPAMMHBEIX CPEICTB
(pabouee MecTO I HE3psUETO IMOJB30BATENs C MPOTPAMMHBIM O0ECIIeYeHHEM 3KPAHHOTO JOCTyHa ¢ cHHTe30M pedd NVDA,
paboyee MECTO C KOMIBIOTEPHBIM poiiepoM U KiaaBuaTypoil Clevy c OOmbIIMMU KHOMKAMH M C pasfelsiomell KIaBHIIH
HaKJIaJIKOM).

Y4eOHO-MeTOAUIECKHEe MaTepHanbl Uil OOydJaromuxcss W3 YHCiIa HHBAIMAOB WM JIMI[ C OTPAHWYEHHBIMH BO3MOXKHOCTSMH
3J0pOBBsI IPEIOCTABILIOTCA B (POpMax, alalTUPOBAHHBIX K OTPAHHUCHUSAM UX 30POBbS U BOCTIPHATHS HH(POpMaUH:

Jlns L ¢ HapyLIeHUsIMU 3pEHUSL:

- B Ie9aTHOH hopMe yBeNMIEHHBIM MIPUPTOM,

- B (hopMe 3NIEeKTPOHHOTO JOKYMEHTA,

- B hopme ayanodaiina,

- B IeqatHo# opme mpupTom Bpaitis.

Jid nun ¢ HapyIeHUsIMU CITyXa!

- B Ie4aTHOH opme,
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- B (hopMe 3NIEKTPOHHOTO JJOKYMEHTA.

Jnst un ¢ HapyIeHUsIMH ONOPHO-JIBUTATEILHOTO alapaTa:

- B Ie4aTHOH Gopme,

- B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauoaiina.

JlaHHEBIH TepeyeHb MOKeT ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHI'€HTa 00YaIOIIHNXCSL.

Jlns MHBANMWAOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWCHUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBICHO C WCIOJB30BAHUEM JHCTAHIIMOHHBIX 0O0pa3zoBaTenbHbIX TexHoiorud (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHMHM JAMCHMIUIMHBI HMHBalMJaMH W JIMIOAMH C OTPAaHMYEHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBS  HCIIOJIB3YETCS
WHIUBHOyanbHass paborta. [lox wWHAMBHOyadpHOW paboToif TompasymeBaeTcss IBe (OPMBI  B3aWMOJICHCTBUS  C
IperofaBaTeNeM: HWHAUBHAyanbHas ydeOHas pabora (KOHCYIbTanMH), T.€. AOIOJHHUTEIBHOE pa3biCHEHHE Y4eOHOTO
MarepHara W YIIyOJI€HHOE H3ydeHHe MaTephaja C TeMH OOy4JalomMMHCS, KOTOpble B O3TOM 3aMHTEPECOBAaHBI, U
WHIVBHIyalTbHass BOCIUTATeNbHAs pabora. VIHAWBUIyambHBIE KOHCYIBTALMHM HAIPABICHBl HA WHIWBUIYATH3alHI0 OOYdCHUS
U YCTaHOBJICHHIO BOCITUTATEIHHOTO KOHTAaKTa MEXAY IperojaBaTelieM M OOydJaromuMcs WHBATHAOM WM OOydarommMmcs ¢
OrpaHMYECHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI.

IIpn mpoBexeHNMH NPOLEAYPHl OLECHUBAHMS PE3YIbTATOB OOYHEHHS HWHBAIUAOB M JIMI] C OIPAaHUYECHHBIMH BO3MOKHOCTAMH
3I0POBBSI IO JUCIUIUIMHE OOECIICYMBAETCSA BBINOJTHEHHE CIEAYIOMNX ONMOJHHUTEIBHBIX TPEOOBAaHHWN B 3aBHCHMOCTH OT
WHIVBHIYAIBHBIX 0COOCHHOCTEH, 00yJIaOmIXCs:

a) MHCTPYKLIMS 10 TIOPSIKY IPOBEACHUS NPOLEAYphl OLCHUBAHWS IPENOCTABISIETCS B HOCTYMHOH (opme (ycTHO, B
MHCEMEHHOH (hopMe, B MUCEMEHHOI (hopme mpudTom bpaiins, ycTHO ¢ NCIIOIB30BaHUEM YCIIYT CYpIOTIEPEBOTINKA);

6) nocrymHas (opma NMpesocTaBIICHNS 3aTaHUH OIEHOYHBIX CPEACTB (B IMeYaTHOH (opme, B medaTHOH (opMe yBETHIECHHBIM
mpudTom, B meyatHoi Gopme mpudrom bpaiins, B popme 2MEKTPOHHOTO JOKYMEHTA, 3aJaHHs 3aYHTHIBAIOTCS ACCUCTEHTOM,
3a/1aHMs IIPEIOCTABIISIOTCS C UCIIONB30BaHUEM CYpOTICPEBOIA);

B) JocTymHas (opMma TpenoCTaBIeHHS OTBETOB HAa 3agaHWs (IHChMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
HMHChMEHHO mpudToM bpaiins, ¢ HCIoNb30BaHUEM YCIIYT ACCUCTEHTA, YCTHO).

IIpu mpoBexeHNMH NPOLEAYPHI OLEHHBAHMS PE3YITATOB OOY4EHHS WHBAJIMWAOB M JIMI] C OIPAaHHYEHHBIMH BO3MOKHOCTAMH
3II0POBBS TIPEIYCMAaTPHUBACTCS HCIOIB30BAHNE TEXHHUYECKHUX CPEACTB, HEOOXOMMMBIX MM B CBS3M C WX WHAWBHIYaJbHBIMHU
0COOCHHOCTSIMH. DTH CpPEICTBAa MOTYT OBITH mpemocTaBieHbl YenlY wiam MOTYT MCIONIB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cpeacra. Ilpy HEOOXONMMOCTH HMHBAIMAaM M JMIAM C OIPAaHUYCHHBIMH BO3MOXKHOCTSIMU 310POBbS IIPEIOCTABISIETCS
JOIOJIHUTENEHOE BpeMs Ul MOATOTOBKM OTBETa Ha 3a/laHusl, INpOLENypa OLCHWBAHHUS PE3YIbTaTOB OOYdEHHS II0
JICITUTUTAHE MOYKET POBOINTHCS B HECKOJIBKO 3TAIIOB.

IMpoBeneHne npouexypsl OIEHHBAHHUS pPE3yIbTaTOB OOY4EeHHWS WHBAIUIOB U JHI[ C OTPAaHWYECHHBIMH BO3MOXHOCTSIMHU
37I0pOBBSI JIOITYCKACTCsI C HCIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH.
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