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1. IEJIX OCBOEHUA N CHHUIIJINHBI

Ienpro ocBoeHns qucruuiiHe "' BronHpopMaTuka" sBigercs: popMIpOBaHUE OCHOBOIIOIATAIONINX MIPEICTAaBICHHH O
6ronH(pOPMATHKH U €€ BO3MOXKHOCTSIX; O IPIIOKEHIN METOIOB OHOMH(DOPMATHKH, B TOM YHCIIE, TEOPETHUECKOTO aHAIN3a U
KOMIBIOTEPHOTO MOJCINPOBAHHS, I pelleHns] QyHIaMEHTAIBHbIX U MPUKJIaJHBIX ONOMEIUIIMHCKUX 3324, YTO MTO3BOJIHUT
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

Huka (paznen) OIOIT: 51.0.04.09

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4ar0Ierocs:

Bricmias matematuka

buonorus

Buoxumus

CoBpeMeHHBIC TEXHOJIOTHH TI0MCKa 1 00paboTKH HH(OPMALIUH

Teopus BeposTHOCTEN U MaTeMaTUYECKask CTATUCTUKA

Hayuno-nccnenoBarensckast padoTa (MoIydeHe TIEPBUYHBIX HABBIKOB HayIHO-HCCIIEIOBATEIIBCKON pabOThI)

CraTHCTHYECKHE METOABI aHaIM3a B OMOJOTMH U MEIUILIMHE

OoOmas u MeguIUHCKas OHoI3uKa

2.2 IMCOMILTHHBI M IPAKTHKH, 118 KOTOPBIX 0CBOEHUE TAHHOI JHCHHILTHHBI (MOTYJIs1) HEOOXOIHMO KaK
npeanIecTBYIOIIee:

Hay‘IHO-I/ICCJ'IeI[OBaTCJ'ILCKaH pa60Ta

HO,ZIFOTOBKa K caa4€ v ciava rocy1apCTBEHHOI'0 dK3aMEHa

Hpe,HZ[I/IHJ'IOMHaﬂ IIpaKTUKa

IMoaroToBka K MpoIeaype 3alUThl U 3aIIUTa BRIMTYCKHON KBATH()UKAIIMOHHON pabOThI

OpraHmauHs{ HAay4YHbIX U MCI[I/IKO-6I/IOJ'[01"I/I‘I€CKI/IX I/ICCJ'IGI[OBaHI/Iﬁ

3. KOMIETEHLIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIUTIINHBI
(MOJIY.JIsT)

OIIK-6: CnocodeH odecnie4nBaTh HHGPOPMALIMOHHO-TEXHOIOIMYECKYI0 MOAEPKKY B 00JIaCTH 3APABOOXPAHEHUS ;
NPHMEHSATh CPecTBa HH(POPMAIHOHHO-KOMMYHHKALMOHHBIX TeXHOJIOTHi M pecypchl 60MOMH(OPMATHKH B
npodeccHoOHAILHOI JeATeIbHOCTH; BBINOJHATH TPeOoBaHusl HHPOPMALMOHHOI 0e30nacHOCTH

3HaTh:

Juns noctmxenns OIIK-6.1. 3HaTh: mporpaMMHOe 0OecrieyeHUE sl MAaTEMAaTHUECKOH 00paOOTKH JaHHBIX HAOIIOACHUN 1
9KCTIIEPUMEHTOB.

Jnsa noctmxenust OIIK-6.2. 3HaTh: OCHOBBI UCTIOB30BaHUSI OMOIHOTEK CIPABOYHBIX CUCTEM H MPOPECCHOHAIBHBIX MEINKO-
OHOIOTHYECKUX 0a3 JaHHBIX.

YMmers:

Hnsa noctrxenust OIIK-6.1. ymeTs: NpUMEHATH CleUaNU3upOBaHHOE IPOrpaMMHOE 00ecriedeHue Uil MaTeMaTHYecKoi
00pabOTKH NaHHBIX HAOIIONCHUH M 3KCIIEPHMEHTOB IIPH PEIICHHUH 3a1a4 IPO(GEeCCHOHATBHOMN e TEbHOCTH.

Jus moctmxenns OIIK-6.2. ymers: OcymecTBiATh 3G GeKTHBHBIN MOUCK HH(POPMAIHH, HEOOXOIUMOHN JUTI PeIIeHNs 3a1a4
po¢eCCHOHANTBHON eI TeNbHOCTH.

Baagern:
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Jus noctmxenust OIIK-6.1. BiageTs: HaBpIKaMU MaTEMAaTHIECKOW 00pabOTKH JaHHBIX HAOMIONEHUN 1 SKCIIEPUMEHTOB.
Jnsa noctmxenust OIIK-6.2. B1ageTh: HaBbIKaMU MOMCKa WHPOPMAaLKU, HEOOXOAUMOM AJIs pelieHus 3a1a4
podecCHOHANBHO eI TETBHOCTH, C MCIIOIb30BAHUEM IIPABOBBIX CIIPABOYHBIX CHCTEM U MPOQECCHOHANBEHBIX MEIUKO-

OMOJIOTHYECKHX 0a3 JaHHBIX.

B pe3yjabTaTe 0OCBOCHUA JUCHUIIJIHHBI 06yllam1um“dc51 JOJIZKCH

3.1 |3narn:

3.1.1
00BEKTaM.

Crioco0BI HAXOAUTH U UCTIOIB30BaTh HH(OPMALIIO, HAKOIIJIEHHYIO B 0a3aX JaHHBIX I10 OMOJIOTMYECKUM

3.2 | YMeTh:

3.2.1

Haxoauts 1 ncnonp30BaTh HHGOPMAIIHIO, HAKOTUIEHHYIO B 0a3aX AaHHBIX MO0 OMOJIOTHYECKUM OOBEKTaM,
BKJTIOUAs! HyKJICHHOBBIC KHCIOTHI M OCIIKH.

3.3 | Baagers:

33.1

OCHOBHBIMH OMOMH()OPMATHIECKUMH CPEACTBAMU aHAU3A.

4. OFLEM JUCLMILINHBI (MOLYJIS)

O6wasn TpyaoeMKoCTb

33ET

YacoB 1o y4eOHOMY IIaHy 108 Bunbl koHTpONIS B cemecTpax:
B TOM YHCIIE
ayAUTOPHBIC 3aHITHS 102 3a4eTsl 7
6

CaMOCTOATCIIbHaA paGOTa

5. CTPYKTYPA U COJAEPKAHUE JUCIUIIJINHBI (MOJXY JIA)

Kon HaunmeHoBaHue pa3/iesioB U TeM /BH/1 3aHATHUSI/ Cemecr | Hacos JlutepaTtypa
3aHATH p / Kypc
Pa3nen 1. Buonndopmaruka kak Hayka.

1.1 1. BuonnpopmaTrka kak Hayka. Bumsr Onomornaeckux 7 6 JI1.1 JI1.2J12.1
nocnenosarenbHOCTeH. MicTounnku. buonnpopmaTtiueckue 6a3br 313233 54 35
JAHHBIX. 26
/JTex/

1.2 2.CBs13b OMOMH(DOPMATHKH 1 MOJICKYILIpHOI OroTexHooruu /JIex/ 7 4 JI1.1 JI1.2J12.1

1.3 1. OCHOBBI UCIIOJTL30BAHHS OHOJIMOTEK CTPYKTYP VIS TIOCTPOCHUS 7 2 JIT.1 JI1.2J12.1
JIBYMEPHBIX MOJETICH MOJIEKYIL. 3506
Mp/

1.4 2. MoneKysipHO-0HOIOTHYECKUE OCHOBBI OMOMH(OPMATHKH. 7 2 JIT.1JI1.2J12.1
WHudopMannoHHO KOMIBIOTEPHBIE U VIHTEpHET-KOMITOHSHTHI
OMOMH(pOPMATHKH.

Mp/

1.5 1. TTouck cnabbIX CUTHAJIOB B OHOJIOTHYECKUX MTOCIEN0BATENLHOCTSX. 7 6 JI1.1 J11.2J12.1
HHTepHeT-pecypchl paboTHI ¢ ITOJHBIME TeHOMaMHu. /J1ad/

1.6 2. IlpoexT «I'enom venoBexay. /J1ad/ 7 4 JI1.1 J11.2J12.1

1.7 1. Ilpumenenus OnonHdpopmaTnky u Ononmkenepun. /Cp/ 7 2 JI1.1 JI1.2J12.1

01222333435
D6 37 28
Pa3nen 2. Ba3bl 1aHHBIX.

2.1 1. CriocoOsI mpejcTaBieHust HHGOPMAIIMU O MOCIESI0BATEILHOCTSIX. 7 6 JIT.1JIT.2J12.1
OCHOBEHI CTPYKTYpHI 0a3 TaHHBIX: 3aITHCH, OIS, 00BeKTEL. DopmaTs! 21253738
3armucu FASTA, BLAST, GenBank, PDB. Knaccuduxanus 6a3 qaHHbIX.

Ocnosuble 0a3wl nanubix: GenBank, EMBL, SwissProt, TTEMBL, PIR,
PDB, 6anku 0enkoBbix cemeiictB (ProDom, PFAM, InterPro, SCOP),
MeTtabonueckne 0a3bl JaHHBIX, TeHEeTHIeCKNe OaHKN ((hU3MIecKue
kapTel, OMIM), cienanu3upoBaHHble OAHKH JAHHBIX.

/JTex/
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2.2 1. Cpencrsa pabotsl ¢ 6ankamu qanHbIX | (Entrez) n nannsix 11 7 4 JI1.1 J11.2J12.1
(SRS). /J1a6/

23 2. Cepuc GeneBee. OcHoBHbIe nos 3anucu SwissProt. /J1a6/ 7 4 JI1.1 J11.2J12.1

2.4 1. CoiictBa nnpopmaruu. I'eHepauus u peuenius HHPOPMALIUU. 7 2 JI1.1 J11.2J12.1
OcoOeHHOCTH reHeTHYecKoi nHpopMaIu. bruonHpopmManoHHbIe 2135
naHHble, cetd u 0a3pl. NCBI u cepBuch.

Mp/

2.5 2. ®opmartsl 3anucu Fasta, Genbank, PDB. EMBL. Swiss-PDBviewer. 7 2 JI1.1 J11.2J12.1
ITonck roMONIOTHYHBIX MOCIEAOBATENFHOCTEH B 0a3ax naHHEIX. /IIp/ 25
Pa3nes 3. YpoBHM CTPYKTYpPHO# Opranu3anum 0ejIKoB.

3.1 1. PaGoTa ¢ mporpammoii Bu3yanu3anuu Makpomosiekya RasMol I1. /JT1a6/ 7 4 JI1.1 J11.2J12.1

3.2 IepBuuHas cTpykTypa Oenka. BropudHas, TpeTUYHAS U YSTBEPTUIHAS 7 2 JIT.1JIT.2J12.1
CTPYKTYpPHI IPOTEWHOB. MOTHBHI 1 ToMeHbI. DyHKIINU OEIIKOB, CBA3B CO 022537 38
cTpykTypoii. CoBpeMeHHBIE METOIbI IPEICKa3aHUsl BTOPUYHON 1
TPETUYHOM CTPYKTYpHI OEIKOB Ha OCHOBE MEPBUYHON CTPYKTYphl. MeTo
MOJIEIUPOBAHMS [T0 TOMOJIOTUAM. ba3bl JaHHBIX IPOCTPAHCTBEHHBIX
CTpyKTyp Omomnomumepos. /TIp/

Pa3nen 4. Metonnb! onpejeieHUs: IPOCTPAHCTBEHHOI CTPYKTYPbI
0MonoJMMepoB.

4.1 1. Ctpykrypa 3anucu PDB. Ananu3 CTpyKTypHBIX 0COO€HHOCTEH. 7 4 JI1.1 J11.2J12.1
[Ipenckazanue BTopuyHOM CTPYKTYpHI. [Ipenckazanue TpeTuaHoi 0132333455
CTPYKTYpHI OEIIKOB 110 TOMOJIOTHH. MoaenupoBaHue ToMooroB. /JIex/ 36 37 38

4.2 1. PaboTa ¢ 6aHkoM mpocTpaHcTBeHHBIX CTpYKTYp PDB. CTpyKTYpHI 7 4 JIT.1JI1.2J12.1
6enkoB (RASMOL, SwissPDBViewer). Pa6ota ¢ nporpammoii
BU3yaJM3alliK MakpoMoiekyr RasMol 1. /J1a6/

4.3 1. Bropuunsie crpyktypsl PHK. /TIp/ 7 2 JI1.1 J11.2J12.1

31333537

4.4 2. Ctpykrypa 3anmucu PDB. AHanu3 CTpyKTYPHBIX 0COOCHHOCTEH. 7 4 JIT.1JI1.2J12.1
Monenuposanue. /I1p/

4.5 1. ®onmuHr u ero pacmno3nasanue. /Cp/ 7 2 JI1.1 J11.2J12.1

313233 54 35
D6 07 28
Paznen S. [peacka3anue GyHKIHOHATBHBIX 0CODEHHOCTEMH
0MOI0JIMMepPOB 10 MOC/1e10BATeIbHOCTH.

5.1 1. AHanu3 ToMOJIOTOB M (DYHKIIMOHAIBHBIC CUTHAIBL. JIUIEpHbIC TENTH b 7 6 JIT.1JI1.2J12.1
U TpaHcMeMOpaHHbIe cerMeHTHI. CaifThl MogH(UKAINN OEIKOB 0102202334935
(Tmuxo3unuposanue, Gpochopunupopanue u T.11.). OYHKIIMOHATIBHEIE D6 07 28
caiitel IHK. I'ensl npokapuot u 9yapuoT. CpaBHUTEIbHBIE METOABI
IIpecKa3aHus T'eHOB.

/JTex/

5.2 2. Tlouck PHK c 3amannoit ctpykrypoii (TPHK u 1.11., perynaropusie 7 4 JI1.1 JI11.2J12.1
yuactku MPHK). /Jlex/

53 1. AHHOTHpOBaHHUE MOCIAETOBATENBHOCTH (TOUCK OEIOK-KOANPYIOIUX 7 4 JI1.1 J11.2J12.1
oOacreil, TOMCK (QYHKIMOHAIBHEIX caiftoB). [Ipeacka3anne
CTPYKTYPHBIX 0coOeHHOcTel OenkoB. [Ipenckazanue BTOPUIHOHN U
TPETUYHOH CTPYKTYpHI OeNKOB MO ToMosoruu. /J1a6/

5.4 2. [Tpenckaszanue napameTpoB crnupanu JHK. 7 2 JI1.1 J11.2J12.1
/J1a6/

5.5 1. luHamMuuecKoe MporpaMMHUpPOBAHKE U JUHAMAYECKHE MOJCTH 7 4 JIT.1JI1.2J12.1
PHK. /MTlp/ 313233 54 35

36 37 38
Pa3aen 6. JBostionMsi Ha YpPOBHE MOJIEKYJI.

6.1 1. DBoIONMS MOJIEKYI X OPTaHU3MOB (TOPH30HTAIBHBIIN NIEPEHOC, 7 2 JI1.1 J11.2J12.1
OPTOJIOTH, IAPAJIOTH, IEPEBbs FeHOB). DUIOTEHETHYECKOE JIEPEBO. 0132333455
Mopenu 3BoIONMH. DBOJIIOIMS HA YPOBHE TeHOMa. AHAJIN3 D6 37 08

MOMYJISIIIMOHHBIX TaHHBIX. /JIek/
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6.2

1. OBoutonus MOJIEKYI U OpraHu3MoB. DunoreHeTH4ECKOE AEPEBO KAK
MaTeMaTH4ecKUi 00beKT. Moenu 9BONIOLH. AITOPUTMBI ITIOCTPOCHUS
(UITOTEeHETHYECKHX IepEBLEB (MAaTPHULIA PACCTOSHU, METOIBI,
OCHOBaHHBIE Ha MaTpHUIle paccTosHuM (upgma, neighbour-joining,
minimal evolution, Tomoorn4eckue HHBAPUAHTHI U JP.)).
AnropuTMuYecKUe IpoOIeMbI TIOMCKa ONTUMAIBEHOTO JIepeBa,
bootstrapping, corimacoBaHHe JIepeBbEB. JBOJIOHS Ha YPOBHE TeHOMA
(cHHTEHNS, XPOMOCOMHEIEC TIEPECTPOIKH). AHATIN3 MOMYISIIHOHHBIX
nausHbix. /Ip/

7

2

JI1.1 J11.2J12.1
313233 354 35
06 07 28

6.3

2. Snp, TaHAEMHBIE TOBTOPHI, MUTOXOHAPHU U Y -XPOMOCOMBI, TaHHBIE MO
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/

JI1.1 J11.2J12.1

Pa3nen 7. CpaBHeHHe NOC/Ie0BATEILHOCTEI.

7.1

1. Ananus nocnenoBaTensHOCTelN HYKII€OTHIO0B. CTpOEHUE MONEKYIIBI
JIHK, ynakoBka, KOMIUIEeMEHTapHOCTb. [ €HbI, perynsaTopHbie
MIOCIIEIOBATENIFHOCTH. MaTeMaTHIeCKIe OCHOBBI BEIDABHUBAHUS
MOCJIeI0BATEIBHOCTEH CUMBOIOB. MaTpuUIlbl aMHHOKHCIOTHBIX 3aMEH,
MapHOe BEIPABHUBAHUE U €0 OLIEHKA, MHOYKECTBEHHOE BbIPaBHUBAHHE,
BBIYHCIIUTENBHBIE PeCypCHl. [ To0ambHOe BEIpaBHIBAHIE: aJITOPHTM
Hunensmana-Bynmia. JlokansHOe BeIpaBHUBaHKE: anroput™ Cmuta-
Batepmana. JIpyrue BapuaHTsl BeIpaBHUBaHUS. CTaTuCTHYECKAs
3HAQYUMOCTh BBIPaBHUBaHMHI. 3aBUCHMOCTD BBIPAaBHHBAHHSA OT
napaMeTpoB. MHOKeCTBEHHOE BbIpaBHUBaHUE. [IpuMeHeHNE
BbIpaBHHBaHUs B OnonHpopmaruke. /JIex/

JI.1 J11.2J12.1
013233 54 35
06 07 08

7.2

1. TTocTpoeHue BbIpaBHUBaHH , PEKOHCTPYKLHUS (DUIIOTCHETHYSCKUX
JIepeBbeB (CpaBHEHHUE JOKAIBHBIX U II00aTbHBIX BBIPAaBHIUBAHHM,
3aBHCHUMOCTH BBIPAaBHUBAHUS OT ITAPAMETPOB, OIICHKA CTATUCTUIECKOM
3HAYMMOCTH).

/J1a6/

JI.1 J11.2J12.1
95

7.3

1. l'enoMHas uHMopMaIus. ['eHeTHUIeCKUE KapThl U KAPTHPOBAHKE
reHoMa. OcHoBHble UMbl JIHK-Mapkepos, Ucnosib3yeMble IpU
KapTHpoBaHUU reHoma. OnperneneHne HyKJI€OTHIHBIX
rocneaoBarenbHocTel, cekBenupoBanue JJHK. Onpenenenue cukpenca
kinona. Mcnone3oBanne EST-nocnenoBarensHocTe. MeTonbI aHAIH3a
MHOIKECTBEHHOU SKCTIPECCUH TEHOB.

Mp/

JI.1 J11.2J12.1

7.4

2. CexBeHHpoBaHUE OENKOB. AHAIN3 OEIKOBOM SKCIPECCUU METOJOM
JIByMepHOro (opesa B oJMakpuiIaMuIHoM rene. ['modansaoe
BBIPaBHUBAHHUE TIOCIIEIOBATEIBHOCTEH.

JlokanpHOE BBIPABHUBaHME II0CIIEN0BATEAbHOCTEN. MHOXKECTBEHHOE
BBIPaBHUBAHUE MocieioBarenbHocreit. /I1p/

JI.1 J11.2J12.1

1.5

3. Mepa cxoncTBa OHONOTHYECKUX TTOCIenoBaTenbHOCTel. PaccTosiHus
XemmuHra u JlepeHwraiina. Onepanuu peraktupoBanus. Bec onepanuit
penaxtupoBaHus. Buner mpados 3a generun. /TIp/

JI1.1 J11.2J12.1

7.6

1. ITorck TOMOJIOTOB (MHTEPIPETaNUs pe3yabTaTOB, CPaBHEHHE
QJITOPUTMOB, 3aBUCUMOCTb OT Iapamerpos). /Cp/

JI1.1 J11.2J12.1
3132335435
06 07 08

6. POHJI OUEHOYHBIX CPEJCTB

6.1. Hepeqem, BU/I0B OLI€CHOYHBIX CPE/ICTB

TCKyIHaH aTTCCTalMs: yCTHI:IfI OIIPOC, TECThI, CUTYallTMOHHBIC 3a/1a4U.

HpOMemyrquaﬂ aTTeCTalusA: 3a4€T B BUAC YCTHOTO CO6CCCZ[OB3HI/IH 1 TCCTUPOBaHUA.
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6.2. TunoBbie KOHTPOJIbHbIE 32JaHUS] U MHbIEe MaTepPUAJIbI /ISl TEKYLel aTTecTalul

ITpumep BOIIPOCOB IS YCTHOTO OIpoca:

1. CoBpemenHoe onpeseneHne OHONH(GOPMATUKY U OMOUHKEHEPHH.

2. Bunsl OnonH(pOpMannOHHOHN NEeSITEIbHOCTH.

3. OCHOBHBIC HANPABJICHUS HCIIOIB30BaHUS ONOMH(DOPMAITIOHHBIX JaHHBIX.

4. OCHOBBI CTPYKTYpHI 0a3 JaHHBIX: 3AITHCH, OIS, OO BEKTHI.

5. ®opmatsl 3anucu FASTA, BLAST, GenBank, PDB.

6. Uto Takoe napHO€ BbIPAaBHUBAHKE MOCIEA0BATENLHOCTEN?

7. Yo Takoe TOMOJIOTY, OPTOJIOTH, Tapanoru?

8. Jlaiite onpezneneHue rmo6aabHOTO BEIPAaBHUBAHMUS.

9. laiiTe onpeneneHue JOKaIbHOIO BEIpaBHUBAHUS.

10. MaiiTe XapaKTEpUCTUKY METOIOB NAPHOI'O BHIPABHUBAHUS.

11. Kaxkoit macTpymerT EMBL-EBI no3Bossier mpoBoIuTh T100albHOE BEIPABHUBAHUE TIOCIEJ0BATEIBHOCTEH?
12. TlepeuncnuTe OCHOBHBIE TAIBI MPOBEAECHHS JOKAJIHHOTO MAPHOTO BEIPABHUBAHHUS OEIKOBBIX MOCIIEI0BATEIbHOCTEH.
13. Yto 03HayaroT mapaMeTphl gap open U gap extension IpH NpOBEACHHU MAPHOTO BEIPABHUBAHUS?

14. Yro takoe Matpuna PAM?

15. Yro takoe matpuiia BLOSUM?

[Ipumep cutyallMOHHBIX 3ajau:

1. Ha xoHme reHa B-reMorsiioOnHa UMeeTcs CIemyIonias IoceJOBaTeNbHOCTE. . .Ctg gee cac aag tat cac taa. Kakosa
AMHHOKHCIJIOTHASI TOCJIEA0BATEIFHOCTE COOTBETCTBYIOMIAs IPEACTABICHHON?

2. N300pa3uTte TOUeUHYI0 MAaTPUILY CXO/CTBA I OCIEA0BaTENbHOCTEN U3 TeHOMAa BUPYCa KapIMKOBOCTH MIIEHUIIBI
ttttcgtgagtgcgeggaggctttt npotus camoro ceds1. SBnsercs m 3Ta

MIOCJIEIOBATENIFHOCTH HACTOSAIIAM MAINHIPOMOM?

3. HapucyiiTe Bce BO3MOKHBIE YKOPEHEHHBIE I€PEBbS CBSA3BIBAIONINE TPU TakcOHA. CKOJIIBKO TaKHUX JIEPEBHEB MOKHO
co31aTh?

[Tpumep TeCTOB IUIS TEKYIIETO KOHTPOJIS:

1. Myranus, npy KOTOpOi eIMHUYHAS 3aMEHAa OCHOBAHUS OCTABIIAET aMUHOKHCIIOTHYIO MOCIE0BATEIbHOCTh HEM3MEHHOM,
Ha3bIBAETCSL:

a) HOHCEHC-MYTaLus;

0) oOpaTHas 3ameHa;

B) «MOJYAIIAsT» MYyTAIHS;

') MUCEHC-MYTaLHsl.

2. BBIpOKAEHHOCTh FEHETUYECKOTO KOa — 3TO:

a) KOJUPOBAHNE OJHUM TPHUILIETOM TOJILKO OJHON aMUHOKHCIOTHI;

0) KoAMPOBaHUE OJTHUM TPUILIETOM OJTHON JINOO HECKOJIBKUX aMUHOKHCIIOT;

B) KOJUPOBAHUE OJHON aMUHOKHCIOTHI HECKOJILKUMU TPUILIETaMH;

T) KOJUPOBaHKE OJHIM TPHUILIETOM Pa3HbIX AMHHOKHCIIOT.

3. YHUBEpCaIbHOCTh TeHETHYECKOTO KOJa — 3TO:

a) KOJUPOBAHUE OJHUM TPHUILJIETOM OJHOM MO0 HECKOIBKUX aMUHOKHUCIIOT;

0) KoqupOBaHKE OJHONH aMUHOKHCIIOTH! HECKOJIBKUMH TPHILIETaMHU;

B) KOJUPOBAHUE OJHON aMUHOKHCIOTHI OJTHAM TPHUILIETOM;

T) HJIM4KeE eMHOTO KO ISl BCEX CYIIECTB Ha 3emIe.

4. JInst HaXOXKJICHUS] KOHCEPBAaTUBHBIX PETHOHOB B HA0OPE MOCIEI0BATEIBHOCTEH IPUMEHSAETCS TPEHMYIIECCTBCHHO!
a) MHO’KECTBEHHOE BEIPABHUBAHNE;

6) 1oKanbHOE BBIPABHUBAHHE;

B) T100aIbHOE BHIPABHUBAHHUCE,

T) CTpyKTYpHOE BEIpAaBHHBAHHE.

5. BelpaBHUBaHUE — 3TO:

a) cpaBHEHHE MOCIEA0BATENLHOCTEH HYKJICOTHIOB C «JIMITKUMHU KOHLIAMI;

0) cpaBHEHHE aMHHOKHCIIOTHBIX TIOCIIEIOBAaTEIBHOCTEN OSITKOB O JITHHE;

B) CpaBHEHHE HyKICOTHIHBIX TOCIIEJOBATEIBHOCTEH 110 ITHHE,

T) CpaBHEHHUE MOCIEI0BATENbHOCTEH B TOUCKE HCHTUYHBIX CEPU CHMBOJIOB.

6.3. TunoBbie KOHTPOJIbHBbIEC BOIIPOCHI M 3a1aHUA /1A l'[pOMe)KyTO‘lHOﬁ arrecranmuun

ITpumep TecTOB K 3a4eTy:

1. Tun BeIpaBHUBAHUS, TA€ IPOU3BOJUTCS CPAaBHEHHUE MTOCIEOBATENILHOCTEN LIETMKOM: KaXIbli HYKJICOTH (aAMUHOKHCIIOTA)
HaXOJHUT cebe mapy:

a) JTOKaJIbHOE

0) rmobansHOE +

B) HIcaIbHOE.
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2. Vuacrok JIHK, xonuu KOTOPBIX YIAJIAIOTCS U3 IEPBUYHOIO TPAHCKPUIITA U OTCYTCTBYIOT B 3penoil PHK:
a) 9K30H

0) KOI0H

B) MHTpOH. +

3. Uro takoe ORF:

a) parionsl JIHK, koTOpble HAUNHAIOTCS CO CTOM-KOIOHA

0) OTKpPBITBIC PAMKH CYUTHIBAHUS +

B) OJIMTOHYKJICOTUIHBIA TOTUMOPPH3M.

4. Jleyenue 3a007eBaHUH, BEI3BAHHBIX Ae()EKTHHIMH OeJIKaMH WM OTCYTCTBHEM OelKa, BKIIOYAeT:
a) IMarHOCTUKY 3a00JIeBaHUM

0) ompeneneHne MUIICHEH I BRLIOOpa MEMKAaMEHTOB

B) oOeclieueHHe OpraHn3Ma HOPMaIbHBIM OEIKOM. +

5. ®aiin .aln sto0:

a) TaHHBIC BBIpaBHUBaHU porpaMMsl Clustal, B KOTOpOM 3amiucaHoO 3HaAYCHUE BEPOSTHOCTH PA3IIHYH BEIOOPOK
0) manHbIe BEIpaBHUBaHMSA MporpaMmsl Clustal, B KOTOpoM 3anmcaHb! pSabI TO-CIIEIOBATEIHHOCTH +
B) IaHHBIE BEIpaBHUBaHUS nporpammbl Clustal, B KOTOpOM 3alucaHo 3HaYSHHE BEPOSTHOCTH CXOACTBA BEIOOPOK.
ITpumep BOIIPOCOB K 3a4eTy:

1. Kitaccndukaryst 6a3 7aHHBIX B OMOMH(pOPMAaTHKE.

ITpumepHsIii 1aH OTBETA!

a) ITo Tumy naHHBIX;

0) ITo cdepe oxBaTa TaHHBIX;

B) [1o ypoBHIO KypHpOBaHUS;

r) [To MeToxy KypupoBaHUs;

1) Oyaknuy 6a3 qanueix JJHK;

¢) OYHKIINY TeHOMHBIX 0a3 JJaHHBIX;

k) [Ipumepst 6a3 nanaeix THK, PHK, 6enxos.

2. Cepsuc BLast.

ITpumepHsIil 1aH OTBETA!

a) OCHOBHOE Ha3HAYCHUE,;

6) OcHOBHBIE HHCTPYMEHTHI;

B) CrienasibHbIe BO3MOXKHOCTH;

) DTamsl MONCKa,;

1) Anropurt™ Blast.

f.OTmuust Bo3moxxHOCTeit Megablast ot blastn

3. UadpopmarmonHo-monckosas cucrema NCBI.

ITpumepHBIil N1aH OTBETA!

a) KiroueBbie 3J1IeMEHTHI;

6) Tumsl unentudukaropon RefSeq;

B) ®opmat FASTA;

r) Hanbonee momymsapasie pecypest NCBI;

n) Xapakrepuctuka pecypca PubMed.

6.4. Kputepuu oneHuBaHUA

Kpureprem ycriemHOCTH 0CBOCHHUS yIeOHOTO MaTepHaa sBISICTCS SKCIIEPTHAs OIICHKA MPEITo1aBaTelsl, YU THIBAOIIAs
PETYIAPHOCTH MOCEIICHNS JIEKIIHOHHBIX, TAO0OPAaTOPHBIX M CEMUHAPCKHX 3aHATHH, 3HAHUH TEOPETUIECKOTO pas/erna
IpOorpaMMBI IO JUCHUIIIMHE (B TOM YHCIE M MaTepuaga CaMOCTOSTEIbHOTO U3Y4EeHUs), KOTOPbIE OLIEHUBAIOTCS YCTHBIM
OIPOCOM IO BONIPOCAM JUCHUIIIMHBI, PEHIEHUEM TECTOB M CUTYallHOHHBIX 3aJa4. KauecTBo yCBOEHUs 3HAHMI 3aBepIIaeTCs
3a4ETOM.

OreHKa YCTHOTO OTpOca MO BOIIPOCAM JUCIUILINHEL

O1eHKa «OTIMYHO» CTaBUTCS, €CIU CTYIEHT MOKa3al INyOOKOoe 3HaHKE BONPOCa; IONHO, apTyMEHTUPOBAHO,
HOCIIEZIOBATEIBHO OTBETHII 110 yU€OHOMY MaTepHay.

OneHKa «XOpOLIOY» CTaBUTCS, €CJIU CTYAEHT IOKa3aJl 3HaHKUE BOIIPOCa, HO JOIIYCKAET PsiJi HETOYHOCTEH; MOJIHO,
apryMeHTHPOBAaHO, MOCIIEI0BATENBHO OTBETUI [0 yUeOHOMY MaTepHaIy.

O1eHKa «yJOBIETBOPUTENBHOY» CTABUTCS, €CIH CTYIEHT M0Ka3all 3HaHHE BOIPOCA, HO JA0IYCKaeT MHOXKECTBO HETOYHOCTEH;
HMeEET IIPOOJIEMBI C TOJTHOTOHN, apTyMEHTAIMEH, TOCIIeI0BAaTEIbHOCTBIO H3II0KEHHUs yIeOHOTO MaTepHana.

Or1eHKa «HEYOBIETBOPUTEIBHO» CTABUTCSA, €CIIH CTyACHT HE 3HAET MaTepuall BOIPOCa WM HMEET IOBEPXHOCTHBIC 3HAHUS
U HE MOJKET MOJIHO, apTyMEHTHPOBAHO, MOCIEN0BATEIbHO OTBETUTH M0 yUeOHOMY MaTepHUaIry.

Kpurepunu oLieHKH pelieHns: CUTYallMOHHOM 3a1auu:

5 «OTJIMYHOY» — KOMILIEKCHAs OLIEHKA NPEUI0KEHHOM CUTYalluy; 3HAHUE TEOPETUUECKOr0 MaTepuaa ¢ yueToM
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MEXIUCIUITHHAPHBIX CBSA3EH, IPaBUIBHBIN BEIOOP TAKTHKHU JICHCTBHUIL; TOCIENOBATEIIFHOE, YBEPEHHOE BBITIOJIHEHHUE
MPaKTHYECKUX MAHUITYIISAIHH;

4 «xopoI10» — KOMIIEKCHAsI OLIEHKA MPEJI0KEHHON CUTYalluH, HE3HAUNTENbHBIE 3aTPyIHEHUS [TPU OTBETE HA
TEOPETHYECKHE BOMPOCHI, HEIOJIHOE PACKPHITHE MEKIUCIIUITHHAPHBIX CBSA3EH; NPaBHIILHBINA BEIOOP TAKTHKH JICHCTBHI;
JIOTU4ecKoe 000CHOBAaHHE TEOPETHIECKIX BOIIPOCOB C JOTIOJIHUTEIFHBIMA KOMMEHTAPHAMH IE/Iarora; IMociIe0BaTeNnbHOe,
YBEPEHHOE BBINOIHEHHE TPAKTUIECKUX MaHUIYISLUIL;

3 «YHOBIICTBOPHUTEIHEHO» — 3aTPYIHEHHS C KOMIUIEKCHOH OIIEHKOH ITPe/III0KEHHON CUTYAIHH; HETIOIHBIH OTBET, TPEOYFOIIIH
HABOAAIINX BOIIPOCOB IIEIarora; BEIOOP TAaKTHKH ACHCTBHUH B COOTBETCTBHH C CHTYAIHEH BO3MOXKEH MPH HABOSIITIX
BOIIPOCAaXx MeJarora, MpaBMIbHOE MOCIEN0BATEIPHOE, HO HEYBEPEHHOE BBINOJIHEHHE MAHUITYISALIIH;

2 «HEYOBJIECTBOPUTENEHO) — HEBEPHAs OLIEHKA CUTYalliH; HENPABIIBHO BHIOpAaHHAS TAKTHKA JICHCTBUH, IPUBOISIIAS K
YXYALICHUIO CHTYaIlNH; HEIPaBUIIGHOE BHIITOTHEHIE IPAKTHICCKUX MaHUITYILIHNI.

IMpoMexxyTouHast aTTecTanus MPOBOJUTCS B (popMe 3adeTa. 3a4eT IPOBOAUTHCS B ABa 3Tamna. Ha mepBoM 3tame
oOyuarormuiics pemraer 20 TeCTOBBIX BOIPOCOB 3aKphITOT0 Tuma. Ha kaXkablii BoIpoc npeiaraercs HECKOJIbKO BAPHAHTOB
OTBeTa, MPABIIILHBIN TOIBKO OAWH BapuaHT. [IpomomkuTensHOCTE — 45 MUHYT. BTOpoii aTam npoBoANTECS B BUIIE
cobece[0BaHMS 110 BOIPOCAM ANCIIUTIIHHEL

Kpurepuu onenku tecra:

- OLICHKA «OTJINYHOY» BBICTABIISIETCS CTYACHTY, €M 3aJjaHne BoIIoJIHEeHOo Ha 91-100% (BbICOKUI YpOBEHH OCBOEHUS
MPOBEPSIEMBIX KOMIIETCHIIHH);

- OIIEHKA «XOPOIIIO» BBICTABISIETCS CTYACHTY, €CIIH 3alaHKe BEIOIHEHO Ha 81-90% (cpemHuil ypoBeHb OCBOCHHS
MPOBEPAEMBIX KOMIIETEHIIU);

- OIICHKA «YIOBIICTBOPUTENHHO) BEICTABIIACTCS CTYACHTY, €CIIH 3aJjaHue BEINOTHEHO Ha 70-80% (0a30BBIil ypoBEHB
OCBOEHHS IIPOBEPSEMBIX KOMIIETCHIHIA);

- OIIEHKA «HEYJOBIETBOPUTEIBHOY» BBICTABISIETCS CTYIEHTY, €CIIU 3aJaHKs BBIIOJIHEHO MeHee ueM Ha 70% (HeZocTaTOuHBII
YPOBEHB OCBOEHUSI TPOBEPSAEMBIX KOMIETEHIIHI).

BrIcokwit ypoBeHB, CpetHUN YPOBEHB, 0a30BBIi YPOBEHB — «3aUTCHO»; HEJOCTATOYHBIH YPOBEHD — «HE3aUTCHOY.

OTMeTKa «3a4TeHO) CTABUTCS, ECIIH CTYICHT JEMOHCTPHPYET TOYHOE U IPOYHOE 3HAHHE MaTepHaa B 3aJJaHHOM 00beMe;
MOHNMaeT MaTepHal, ClIoCOOEH CaMOCTOSATENBHO PACCY)KIATh U JeNaTh YMO3AKIIIOUEHNsI, OCHOBaHHBIE HAa aHAIIN3€ HAydYHOTO
TICHXOJIOTHYECKOTO 3HAHWS. BO3MOXKHBEI HEKOTOpPBIE HETOYHOCTH, HO TaKHe, KOTOPBIE HE CITy)KaT NPETSTCTBHEM IS
JaTbHENIIero 00yJeHusI.

Otmetka «He3auTeHO» CTaBUTCS, €CIU CTYCHT MAaTEPHUAIOM HE BIIAJIeET, HE MOHUMAeT €T0, 3HAaHWUS IIOBEPXHOCTHBIE,
OTpPBIBOYHBIC, CTYJEHT HE CIIOCOOEH CaMOCTOSITEIIHHO PacCy)KIaTh U AeNaTh YMO3aKJIIOUEHNS], OCHOBAaHHBIC Ha aHAJIN3E
TPOWICHHOTO MaTepuaa, JOIyCKaeT cephe3HbIe OIHOKH.

7. YYAEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MOZY JIS)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTODHI, 3arnmaBue WznatensctBo, | Pecypc
JI1.1 | Yacosckux H.1O. bruonndopmaTrka: yaeOHHK Mockaa : 9BC
(https://www.studentlibrary.ru/book/ISBN9785970455425.html) |TDOTAP-
Menua, 2020
JI1.2 | CredanoB B. E., BuonndopmaTka: yueOHUK 1S By30B Mockaa : FOpaiiT, 9BC
Tynyo A. A, (https://urait.ru/bcode/489775) 2022
Masgpormyio-
Croisipenko I'. P.
7.1.2. lonoJHUTEIbHAS JIHTEpaTypa
ABTOpBHI, 3arnaBue W3naTenbCcTBO, Pecypc
JI2.1 | BomoguenxoBa JI. A. | buonndopmaTuka: yuebHOE TOcOOHE Owmck : Omckuit 3bC
(https://biblioclub.ru/index.php?page=book&id=563147) roCyIapCTBEHHBI
W YHUBEPCUTET
M. ©.M.
JlocToeBckoro
(OMI'Y), 2018

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TETeKOMMYHHKAIIMOHHOI ceTH "UHTepHeT"

D1 |caiT co3man B 1998 romy Kak ceTh IS Pa3BUTHS Kapbephbl U UCCIICAOBATEIbCKUX PECYPCOB B 001aCTH
OMOMH(OPMATHKHU BBITYCKHUKOM BocToHCKOTO Koyutemka. Ha ceromHsIHMHN IeHb B Hell 6oiee 35 ThIC y9aCTHUKOB U
OTPOMHOE KOJMUYECTBO NH(POPMAIIMHU TTI0 OMOTEXHOJIOTHH. https://www.bioinformatics.org/

32 | Caiftr MexxayHapoaHOTO 001IecTBa BeranucauTensHoit ounonorun (ISCB). https://www.iscb.org/ismbeccb2017
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33 | BbecrutaTHbIe OHNAMH Kypchl nHCTHTYTa brionadopmartuku https://stepik.org/org/bioinf

94 | Caiir xypHana "Martemarnueckas OHoIoTHs U OHOMH(OpPMATHKA" SBISIETCS, H3AfOMIMMCS 10 perreHnio Haydqroro
cosera PAH no maremaTtnueckoit Ouonoruu u 6nonHpopmartuke. XKypHan uHIeKkcupyeTcs ciay:xbamu Scopus,
Chemical Abstracts Service (CAS), Poccuiickoro nnaekca nayanoro nutuposanus (PUHII), Ulrich's Periodicals
Directory, O6mepoccuiickom MaTeMaTHueckoM nopraie Math-Net.Ru. https://www.matbio.org/

95 | Caiit HanMOHAIBLHOTO IeHTpa Onotexnonmormdeckoit maGopMmaru CILA https://www.ncbi.nlm.nih.gov/

36 |Caitr ®onrga OTKpHITOIH OHOMH(DOPMATHKY KOTOPHIH IMIPOABUTAET pa3paboTKy IPOrpaMMHOTO 00eciedeHIs C
OTKPBITBHIM UCXOAHBIM KOJOM U OTKPBITYIO HAyKy B COOOIIECTBE OMOIOTHYECKUX HCCISJOBAHHI.

OH NPOBOAUT €XKETOAHYIO KOH(PEPEHIINIO 110 OMONH(POPMATUKE C OTKPHITHIM UCXOTHBIM KoJoM (BOSC).
https://www.open-bio.org/

37 | calT MEXIpaBUTEIBCTBEHHOI opranm3ary EBponetickas 1abopaTopusi MOJIEKYIAPHOH OHOIOTHH
http://www.embl.org

38 | caliT MeXXIyHAPOAHOW IMPaBUTEIBCTBEHHOI opranm3aru European Bioinformatics Institute gpokycupyrommuiics Ha
HCCIeTOBAHUAX U cepBHcax onouH(popMaTuku https:// www.ebi.ac.uk/

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoOe o0ecnieyeHmne

MS Office365

Adobe Reader

LMS Moodle

7.3.2 IIpodeccoHanbHBIe 6a3bI JAHHBIX H HH(OPMAILMOHHO-CIIPABOYHbIE CHCTEMBbI

Hayunas snexrponnas 6ubanoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU: Hay4nas smexTpoHHAs
6ubmuoteka: caifT. — Mocksa, 2000 —. — URL: https://elibrary.ru. — Pexxum noctyna: amst 3apeructTpup. noas3oBaTenei. —
TekcT: 3neKTPOHHBIN.

HarronaneHas anekrponnas 6uoianoteka (HOB) (https://rusneb.ru/) HanmonansHast anexktpornas 6ubnunorexa (HIB) :
00BETMHEHHBIN 3JICKTPOHHBIN KaTalor (GOHIOB poccuiickux 6nbanoTek : cait. — URL: http://H36.pd. — Pexxum noctyna: u3
YUTATBHBIX 3a10B Onbmuoteku YenlY. — TekcT: 2MeKTpOHHBIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHUIIJIMHBI (MOAY JIST)

JleKIMOHHbIE 3aHATHS IPOBOIATCS B JICKIMOHHBIX ayAUTOPHAX. J{JIs MpOBeeHNs 3aHATHI JICKIMOHHOTO THIIA TIPEIJIararoTcs
HA0OPBI IEMOHCTPAIIMOHHOTO 000pyI0OBaHMs (HOYTOYK, IPOEKTOP, SKPaH, KOJIOHKH) M YIeOHO-HATIISTHBIX TTOCOOMIA
(Ipe3eHTaK MO BCEM pa3JiesiaM IUCIUIUIUHEI).

Jis npoBeieHns 3aHATHI CEMUHAPCKOTO THIIA M T1a00paTOPHBIX 3aHATHI B YHUBEPCUTETE ayIUTOPHs 000pyIoBaHa
MYJIbTUMEIUIHBIM KOMIUIEKCOM M KPAHOM ]IS IEMOHCTPALIMM CIIaiI0BBIX IPE3EHTAalMi U BUJIEOMAaTEPHUaJIOB.

[TomereHust 11 CAaMOCTOSTENBLHON pabOTHl OCHAILICHBI KOMIBIOTEPHOM TEXHUKON C BO3MOYKHOCTBIO MOAKIIOUEHHS K CETH
«HTepHET» 1 00ecIeueHreM 0CTYIa B DIIEKTPOHHYIO HHGOPMAIIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA, Ky/la
Kb 00yJaloIuiics B TEYCHUE BCETO TIepHoIa 0OYICHUS 00eCIIeUeH HHANBUIYATbHBIM HEOTPAHUICHHBIM JIOCTYIIOM.

9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MOAY JIST)

VYcrnemHoe 0CBOCHHE TUCIUILIMHBI MPEII0araeT akTHBHYIO paboTy CTy/AEHTA Ha BCEX 3aHSTHSX ayUTOPHON (HOpPMBI
(Jrex1um, TabopaTopHbIe M CEMHHAPCKUE 3aHSTH ), TUIAHOMEPHYIO CAMOCTOSTENBHYIO paboTy. B Xo/1e ocBoeHUs
JUCIHUILUIAHBI CTYJCHT PACIIUPSACT CBOH OIBIT, Pa3BUBAET TaKue O0IENPpohecCHOHANbHBIE U IPO(ECCHOHATBHBIE
KOMIIETEHIINH KaK CIIOCOOHOCTh M TOTOBHOCTh AHAIN3UPOBATH PE3YIbTAThI COOCTBEHHOM JIEATEIbHOCTH TSI
MpEeAOTBpAllICHUA HpO(i)eCCI/IOHaJ'IBHBIX OH_II/I6OK; CHOCO6HOCTB K IPUMCHCHHIO CUCTCMHOI'O aHaJIn3a B U3YUCHUHN
OMOJIOTHIECKHX CHCTEM; IIeJIeTIoJIaTaHne, INIaHNPOBAHNE, aHAIN3 B PedUICKCHs B IpoLecce MO3HaHUsA; (OPMHpPOBaHHE
MeinuieHns. Ocoboe 3HaueHue Ui YCBOSHHUS Kypca UMEeT MOArOTOBKA K MPAKTHYECKUM, JIA0OPATOPHBIM 3aHATHAM U
aKTHBHOE y4acThe B paboTe ceMHHApOB. B X01e pelienust 3a/1a4 MOCTUTaeTcsl 3HAYMMOCTh TEOPETUYECKUX BOIIPOCOB,
MMPpUXOOUT MTOHUMAHNEC TECHOM B3aHMMOCBS3H TCOPETUICCKUX THOJ0KEHUH KOMIIBIOTCPHOI'0 aHaJIn3a MCANITUHCKUX
I/I306pa)K€HI/II\/’I 1 JaHHBIX U BO3MOXXHOCTBIO MHTEPIIPETAIINN HAa UX OCHOBE OKCIICPUMEHTAJILHBIX JTaHHBIX. K KaxaomMy
71a60PATOPHOMY 3aHSTHIO CTY/ICHT JIOJIKEH TIIATEIBHO TOTOBUTHCSS. CEMUHAPCKHE 3aHSITHSI OPraHM30BaHbI TaK, YTO HA
KaXXI0M U3 HUX Ka)l(}IBII;‘I CTYACHT aKTUBHO Y4aCTBYCT B pa60Te, €TI0 3HaHUA MMOABCPTaAtOTCA OTMETKE. HO3TOMy CTYACHT
3aMHTEPECOBAH IT'OTOBUTHCA K KAXXAOMY 3aHATUIO 663 uckirodeHusi. CaMocTosTeaIbHast pa60Ta HarpaBJICHA Ha U3YUYCHUE BCEX
TEM TUCLHUIUIMHBI M BKIIOUAEeT paboTy B YUTAJIHHOM 3aJie OMOIMOTEKH U B TIOMALTHUX YCIOBHSIX, C IOCTYIIOM K pecypcam
Hnurepuer. CamocrosTenbHas paboTa sIBiIseTcst HanboJiee AeSITebHBIM U TBOPYECKAM HPOLIECCOM, KOTOPbIN BBIITOJHACT PSIJ
TUTAKTHIECKUX (PyHKIHI: cocoOCTBYeT (hOPMHUPOBAHUIO TNAICKTHIECKOTO MBIIIICHHS, BEIPaOATHIBAET BEICOKYIO KYIBTYPY
YMCTBEHHOTO TPYyJa, COBEPHICHCTBYCT CHOCO6I)I OpraHmuzanunu MMO3HaBaTEJIbHONU JACATCIIbHOCTHU, BOCIIUTHIBACT
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OTBETCTBEHHOCTD, LICJICYCTPEMIICHHOCTD, CUCTEMATUYHOCTD U MTOCJICIOBATCILHOCTE B pa60Te CTYJICHTOB, Pa3BUBACT Y HUX
OepekHOe OTHOIIEHHE K CBOEMY BpEeMEHH, CIIOCOOHOCTh JOBOAUTH 10 KOHIIA HA4aToe Aei0. Bes cucteMa HHANBUAYATbHOM
CaMOCTOSTEIbHON PabOThI OJKHA OBITH ITOJUYHMHEHA YCBOCHHIO IIOHATHIHHOTO anapaTa, MOCKOJIBKY OJJHOH M3 BaXKHEHIIINX
3aaa4 NoAroToOBKU COBpEMCHHOT'O rpaMOTHOTO CIICHUAJIMCTA ABJIACTCA OBJIAACHUC U 'PAaMOTHOC NPUMCHCHHNC
npodeccuoHansHOM TepMuHOIOTHH. JIydmeMy yCBOCHIIO 1 TOHUMAaHHIO JUCHUIUIMHBI IOMOTYT yd4eOHUKH, MOHOTpaduy,
CIIPaBOYHUKH M MHTEPHET PECYPCHI, YKa3aHHBIE B CIIUCKE IUTEpaTypbl. Oc000€ MECTO OTBOJHUTCS CAMOCTOSTEIILHON
npopaboTKe CTYACHTaMH OTACIBHBIX Pa3/IeNioB U TEM 110 U3ydaeMoi TUCIHILTHHE. B Xo/1e camocTosTenbHO# paboTsl
CTYAEHTHI pa3padaThIBAIOT JOKIAX U (POPMY IPE3ECHTAIINH H3YIaeMOTO MaTepHraa, 9To CIIocOOCTBYET YBEIHUCHUIO 00beMa
3HaHUH, BEIpaOOTKE YMEHUIl 1 HABHIKOB BCECTOPOHHET0 OBJIAJCHHUS CIIOCOOaMU U IMpreMaMy Mpo¢ecCHOHANBHOM
JeATeNbHOCTH. V3ydeHne peKOMEeHI0BaHHON JINTEPATYPHI CIIeAyeT HAaUMHATE C YIeOHHKOB U y4eOHBIX OCOOHH, 3aTeM
NePpexXOJUTh K HAy9YHbIM MOHOI‘pa(I)I/IﬂM " MaTcpurajiaM NepuoJUICCKUX I/I3Z[8.HPII>1.

CTyIeHT JOIKEeH YMETh CAaMOCTOSITENIFHO TOA0MPATh HEOOXOJUMYIO JUTA yueOHOI 1 HaydHO# paboTs! mutepatypy. [Ipu atom
clieyeT 00paIuaThest K MPeAMETHBIM KaTajgoraM 1 OMOInorpag4ecknM CripaBOYHHKaM, KOTOPbIE HMEIOTCsl B OMOINOTEKax.
21)'[5[ AKKYMYJISIUA I/IHCI)OpMaHI/H/I 10 N3y4a€MbIM TCMaM PEKOMCHAYCTCA (bOpMPIpOBaTB JIMYHBIA apXHuB, a TAK)XKEC KaTajJor
HCIIOJIB3YEMbBIX UCTOYHUKOB, YTO MOXKET UCITOJIB30BATHCA HE TOJIBKO B paMKax JaHHOTIO KypcCa, HO U JJIA MOCJICTYIOMICTO
HaIlMCaHus AUILIOMHOTO MPOEKTa Ha BHIITYCKHOM Kypce. [IpoMexxyrouHoi GpopMoi KOHTPOJIS yCIIeBAaEMOCTH CTYIEHTOB
ABysieTcs 3a4eT. [Ipy moroToBKe K 3a4eTy HeOOXOMMMO OPHEHTHPOBATHCS HA PEKOMEHIyeMyto iutepatypy. 1o kaxmnoi n3
TEM JIsI CaMOCTOATCIIBHOTO U3YUCHMS, IPUBCACHHBIX B pa60qel71 nporpaMme, CJICAyeT CHavdajla IpO4YuTaTh
PEKOMEHAOBAHHYIO JINTEPATYPY U IIPpU HeO6XO,HI/IMOCTI/I COCTaBUTh KpaTKI/Iﬁ KOHCIICKT OCHOBHBIX HOHO)I(eHI/Iﬁ, TCPMUHOB,
CBE/ICHUH, TPEOYIOIMX 3aIIOMUHAHHMS 1 SIBISIOIINXCS. OCHOBOIIOJIArAIOMIMMU B 3TOM TeMme. JlJist paciupeHus 3HaHUH 110
JAUCHUIUIAHE PEKOMCHAYETCA UCIT0JIb30BATh I/IHTepHeT-pecprBIZ IMPOBOAWTDL IMOMCK B PA3JIMYHBIX CUCTEMAX, TAKHUX KaK
o01Ire TONCKOBEIE CHCTEMBI: WwWw.yandex.ru, www.google.ru, a Takke CreliaibHbIe IIONCKOBBIE
cucteMbl:www.chem.msu.su, www.chemnavigator.hotbox.ru.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JTUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHHE AUCHUILTMHBI HHBAIUAAMH U JHIAMH C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 37I0POBBS OCYIIECTBIISCTCS C
WCIONB30BAaHUEM CIEUUANbHBIX TEXHHYECKHX CPEACTB M T0N0 HMHOOPMAIMOHHBIX TEXHOJIOTHH, MNpPegOCTaBIsIeMbIX
PecypcHBIM y4eOHO-METOIMYECKUM LEHTPOM IO OOYYECHHWIO MHBAJIHIOB ¥ JIMIl C OTPAaHHYCHHBIMHA BO3MOXKHOCTSMH 30POBBS
Yenl'V mo 3ampocy 00y4aromerocs.

1. MoOwuiibHBIE CrieUalbHble TEXHUYECKUE CPEACTBA Ui JIMIl ¢ HApyIIEHUSIMU 3pEHUs: MOPTaTUBHBINH KOMITBIOTED
¢ BBOAOM/BBIBOJIOM IpudTom Bpaiing ¢ cuntesaropom peun «ElBraile-W14J G2»; HOyrOykH ¢ HporpaMMHON SKPaHHOTO
noctyna NVDA; 3/1eKTpOHHBIE YBEIHMUUTENN JUIS YAAIEHHOTO IPOCMOTPA; BHUACOYBEIMUYHUTENN ITOPTATHUBHEIE; TH(IIOIIIEED;
(G POBBIE TUKTO(POHEL.

2. MoOunbHble crneuuanbHble TEXHWYECKHE CpeNCcTBa M JHUI C HapyLIeHUs MM CcilyXa: CHCTeMa CBOOOJHOIO
3BYKOBOTO TIOJII CO BCTPOGHHOM COBMeCTHMMOCThI0 ¢ FM-ycrpoiictBamu; paauokiaccel «Coner-PCM» ¢ mepemaTuukom,
3ayITHBIM HWHIYKTOPOM M HHIYKIMOHHOHM TeTiel; cucreMa HWHGOPMAIMOHHAS JUIT ClIa0oCHbIIAmuX IepeHocHas «VcTtox»
A2 co BCTPOEHHBIM IIIEEPOM — 3BYKOBBIM HH(OPMATOPOM; AOKYMEHT-KaMepa; HporpaMMHUpyeMble CIYXOBBIE amlapaThbl
WH/IMBUAYATIBHOTO MOJb30BAHUS.

3. AccuctuBHBIC HH()OPMAIMOHHBIE TEXHOJOTHWH: IPOTPaMMHOE OOECIICUeHHE SKPAHHOTO JOCTYNIAa C CHHTE30M
pean NVDA; mporpaMMbl SKpaHHOTO YBEIHUYCHHS; IPOTPAaMMbI PEUYEBOrO CHHTE3a JUII KOMIBIOTEPOB U HOYTOYKOB;
MIPOrpaMMBbl PEYEBOTO CHHTE3a AJIs1 MOOUJIBHBIX YCTPOICTB; SKpaHHasl KJIaBUaTypa; SKpaHHas Jyla.

ITpn HEOOXOIMMOCTH JUTA OOYJAIOIIMXCS C HApYMICHHSIMH 3pEHHS Ha pabdodnmx MecTaxX s HMPOBEACHHS NPAKTHYCCKHUX WIH
71a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIENHANBHOE IPOrpaMMHOE obecredeHne (ImporpaMMa pPEdeBOH HABHTAIHH
NVDA, peueBbie CHHTE3aTOPbI, SKPAHHBIE JTYIIBI).

B yueOHBIe aymuTopuu oOecmedymBaeTcsi OCCIPEIATCTBEHHBIA MOCTYN IS OOYYAIONMXCS WHBAJIHIOB M OOYJAIONMXCS C
OTpaHWYECHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBS. B Kaxmolf ayauropmm, rie oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETICTBYIONIEE KONMYECTBO MECT I OOYJAIOMUXCSI C y4eToOM
HapYIIEHUH UX 37J0POBbS.

Jlns ocBOGHHS MUCHUILIMHBI WHBAJIHIAM M JIMIAM C OTPaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OmbOnmoreke Yenl'Y, ¢ MOMOIIBIO CHENWATBHBIX TEXHWYIECKHX CPEICTB;
JIOCTYN K 3JEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B ()OpME DIIEKTPOHHOTO NOKYMEHTa B (poHIE HaydHOH OMOIMOTEKH
Yen['V uiam 3NMEKTPOHHO-OMONMOTEYHBIX CHCTEMaxX, C MOMOILIBIO CIICIHANBHBIX TEXHWYCCKHMX M IIPOrPAMMHBIX CPEICTB
(pabouee MecTO U HE3pSUETO ITOJIB30BATENS C MPOTPAMMHBIM 00ECIIEYeHHEM >KPaHHOTO JOCTyNa ¢ cHHTe30M peun NVDA,
pabodee MeCTO ¢ KOMIBIOTEPHBIM poiuiepoM U KiaaBuaTypod Clevy c¢ OONBIIMMN KHOIKAMH M C pa3ielsiomell KJIaBHUIIH
HaKJIAIKOM).

VY4eOHO-MeTOANYECKHe MaTepHaNBl JUI OOYJaroIMXCsl W3 YHCIa WHBAJIHIOB W JIAI] C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI IPEIOCTABIIIOTCA B (POPMAX, afallTHPOBAHHBIX K OTPAaHIMYCHUSAM UX 310POBbS M BOCTIPHATHS HH(pOpMannm:

Jnis nun ¢ HapyIIeHUsIMU 3pEHUST:
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- B IEYaTHOH (hopMe yBENMIECHHBIM HIPUPTOM,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTa,

- B hopme ayauoddaiina,

- B meqatHo# popme mpudTom Bpaitis.

JUnist v ¢ HapyIIeHHsIMH CITyXa!

- B meuaTHou opme,

- B (hOpMe IIIEKTPOHHOTO JJOKYMEHTA.

Jlnist v ¢ HapyIIeHHsSIMHE OTIOPHO-/ABUTATEIFHOTO anapara;

- B Ie4aTHOH opme,

- B (popMe 3NIEKTPOHHOTO JOKYMEHTa,

- B opme ayamodaiina.

JlaHHBIH IepedeHb MOXKET OBITh KOHKPETU3HMPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA 00yJatONIIXCS.

Jnst MHBaNMMIOB M JIMIl C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
TIOJTHOCTBIO OCYIIECTBICHO C HCIOJNB30BAHHEM AWMCTAHIIMOHHBIX 00Opa3zoBaTenbHBIX TexHOnorui (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHMHM JAMCHMIUIMHBI HMHBaJMJaMH W JIMOAMH C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI  HCIIOJIB3YETCS
UHIMBHIOyanbHass paborta. [Ilon wHanmBMAyambHOW paboToM moapasymeBaercss nABe (GOPMBI  B3aUMOJCHCTBHA C
TperoiaBaTeNeM: HWHAWBHAyanbHas ydeOHas pabora (KOHCYIbTanWH), T.€. JIONOJHHUTEIFHOE pa3biCHEHHE Y4eOHOTO
MaTepuara W YIIyOJIeHHOE W3yd4eHHEe MaTepHana C TeMH OOydJalomuMucs, KOTOpPBIE B OSTOM 3aWHTEPECOBAHBL, U
WHMBHUIyaJlbHas BOCIHUTATENbHAs paboTa. MHIMBHAYyadbHbIE KOHCYJIbTALMM HANpaBJICHBl HAa WHAWBHIYAIH3ALHIO OOYUEHHMS
W YCTaHOBICHHIO BOCITUTATEIHHOTO KOHTAKTa MEXKTY IIperojaBaTelieM M OOydJaromMMCcs WHBAIAAOM WIM OOydarommMmcs ¢
OTpaHWIEHHBIMI BO3MOXHOCTSIMHU 3{0POBBSI.

ITpy mpoBeaeHNMH NPOLEAYPHl OLEHUBAHMS PE3Y/ITATOB OOY4YEHHS MHBAJIMAOB M JIMI[ C OIPAaHMYEHHBIMH BO3MOXKHOCTSAMH
370pOBbSI 110 AWCLUIUIMHE OOECIEYMBACTCS BBHIIOJHEHHE CIEAYIOMUX IOIOJHUTENBHBIX TPEOOBAHMH B 3aBUCUMOCTH OT
WHIVBHIYAITBHBIX 0COOCHHOCTEH, 00YIaIOmIXCs:

a) MHCTPYKOHS M0 TOPAOKY IPOBEACHUS IPOIEAYPHl OICHHUBAHUS MPENOCTAaBIsECTCI B AOCTYmHOH ¢opme (ycTHO, B
NHUCBMEHHOI (hopMme, B TMCbMEHHOM (opme mprudToM bpaiins, ycTHO ¢ HCIIOIb30BaHUEM YCIIYT CYpIOIEPEBOAUNKA);

0) nocrymHas Qopma NMpeaoCcTaBIICHNS 3aaHUH OIIEHOYHBIX CPEACTB (B IMeYaTHOH (opme, B meyaTHOH (opMe YBEITHICHHBIM
mpudToM, B nedaTHor dopme mpudTom bpailind, B popMe 3IEKTPOHHOTO JTOKYMEHTa, 3alaHUS 3aUUTHIBAIOTCS ACCHCTEHTOM,
3a/1aHMs IIPEIOCTABIISIFOTCS C UCIIOIB30BaHUEM CYpP/IOTIEPEBO/IA);

B) moctymHas (opMma IIPEAOCTAaBICHUS OTBETOB HAa 3anaHMs (IMCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
MICEMEHHO mpuQTOM Bpaiins, ¢ HCIoNb30BaHNEM YCITYT ACCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOIEAYPH! OLEHUBAHUS PE3YIBTATOB OOy4eHHS HHBAIHAOB U JHI[ C OTPAaHHYCHHBIMH BO3MOXHOCTSIMU
37I0pOBBS MPEILYCMAaTPUBACTCSI HCIIOJIb30BAHME TEXHHYECKHX CPEACTB, HEOOXOIMMBIX MM B CBS3M C MX HMHIMBHIYaJbHBIMU
0COOCHHOCTSIMU. DTH CpPEICTBa MOTYT OBITH mpemoctaBiieHbl YenlY WM MOTYT MCIIONB30BAThCS COOCTBEHHBIC TEXHHYECKHE
cperncrBa. Ilpm HEoOXOAMMOCTH HWHBAIMAAM W JIMIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3I0POBBS TPETOCTaBIISETCS
JIOIIOJIHMTENBHOE BpeMsl [UIsi HOATOTOBKM OTBETa Ha 3aJlaHusl, IpOLEIypa OLICHWBAHUS PE3YIbTaTOB OOY4EHHS 110
JUCHUIIMHE MOKET POBOJHUTHCS B HECKOJIBKO ITATIOB.

IMpoBenenne mpomenypsl OIEHMBAHHUS pPE3yIbTaTOB OOY4EHHWS WHBAJIUIOB M JIMI[ C OTPAaHWYCHHBIMH BO3MOXHOCTSIMHU
3J0POBBSI JOIYCKAETCSI C UCTIOIB30BaHIEM JUCTAHIIOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.
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2022-2023_30 05 03_®MBK o 2022 3 plx_Buonndopmaruxa

[Ipopekrop no yuebHo# padore ytBepxaeHo 30.05.2022 B.E. ®enopos

VY4eHbIM coBeTOM (akynbreTa pyHAaMEeHTaIbHON MeIUIUHBI

[Iporokon 3aceqanus Ne 3 ot 25.05.2022

[Ipencenarens YueHoro coBera

dakynpTeTa PyHIaMEHTATBHON
MEIUIUHBI COITIaCOBAHO O.b. leitnukman

3acenanuem ¢akyabTeTa (PyHIAMEHTAJbHON MeTUINHBI
[Iporokon 3aceganus Ne 5 ot 13.05.2022
3aBenyromuii kadeapou COIIaCOBAaHO O.H. Eropos

ABTOp (COCTaBUTEIB) N.N. Knebanos

CrpykTypa padoueii mporpaMMsbl COOTBETCTBYeT npukasy pexkropa @®I'bOY BO
«Heal'¥» ot «13» anpeast 2021 . Ne 247-1



