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1. HEJIX OCBOEHUA JUCHUITIJINHbBI

Ienbto ocBoeHus mucuuIuiMHbl " buonnpopmaruka" sieisercst GOpMHUPOBAHUE OCHOBOIOJIATAIOIIUX IPEACTABICHUN O
O0MOMH(}OPMATHKHU U €€ BOZMOXKHOCTSIX; O TIPUIIOKEHUH METOJI0B OMOMH(OPMATHUKH, B TOM YHCIIE, TEOPETHYECKOTO aHaIN3a U
KOMITBIOTEPHOTO0 MOJISIIUPOBAHUS, VISl pelieHHs (yHAaMEHTaJIbHBIX U NPHUKJIAJAHBIX OHOMEIUIIMHCKUX 33/1a4, YTO IMO3BOJIHUT
B OyAyILIUM MOJIOJBIM CIIeIHaIicTaM ObIcTpee U 3(h(hekTHBHEE BKIIOUUTHCS B HCCIIEOBATEIBCKYIO PaboTy.

3agagamMu NU3YUYCHUSA TUCHUIUINHBI SABJIAIOTCA:

npuobpeTeHue 3HaHul B 061acTd GMOMHGOPMATUKY, SBILAIONIEHCS QyHIaMEHTOM UL IOHUMaHHS (YHKIIMOHUPOBAHUS
OMOJIOTHYECKUX CHCTEM Ha MOJICKYISIPHOM YPOBHE, a UMEHHO, H3yUCHHE OCHOBHBIX ITOAXO0J0B, METO/IOB H alTOPUTMOB
aHann3a OMOIOTHYECKUX MOCNIeJ0BATEIbHOCTEH; H3ydeHHEe OCHOB aHAJIN3a IIPOCTPAHCTBEHHBIX CTPYKTYP OHOIIONIMMEpOB.

Pe3yJ'ILTaTI>I O6y‘IeHI/I$I M0 JUCHUIUIMHE HAIIPAaBJICHBI Ha JOCTUXCHUEC NHAUKATOPOB:

OIIK-6.1. IIpumeHsieT criennaln3upoBaHHOE IPOrpaMMHOE 00eCIIeueHHE ISl MaTeMaTHUECKOW 0OpaObOTKH JaHHBIX
HaOJI0ICHUH U SKCIIEPUMEHTOB IIPU PELICHUH 33/1a4 NMPO(EeCCHOHAIIBLHOM NesITeTbHOCTH.

OIIK-6.2. OcymectBiseT 3p(eKTUBHBIN NOUCK MHGOPMAIUU, HEOOXOAUMOH I peuieHus 3a4ad NpodhecCHOHANbHON
JEATENPHOCTH, C MCHONB30BAHIEM IIPABOBBIX CIPABOYHBIX CHCTEM M IPO(ECCHOHANBHBIX MEIHKO-OMOTOTHISCKHX 0a3
JaHHBIX.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Luk (pasaen) OIIOIL: [51.0.02.10

2.1 TpeGoBaHMs K NpeABAPUTEILHOI MOATOTOBKE 00y4aloLIerocs:

HNudopmaruka 1 OCHOBBI HH)OPMAIIMOHHOW 0E30MacHOCTH

Bricias Marematrka

Buonorus

Bbroxumvms

CoBpeMeHHbIE TEXHOJIOTHHU MOUCKa U 00paboTKH HH(POpMALIK

Teopust BeposITHOCTEN M MaTeMaTHUYeCKasi CTaTUCTHKA

HayuHo-nccnenoBarenbckast padoTa (MOTydeHHE TIEPBUYHBIX HABBIKOB HAYYHO-HCCIIEOBATEIECKONH PadOThI)

CrarucTuyeckue MCTO/JIbl aHAJIu3a B OHOJIOTHH U MCIULIUHE

OO6mast ¥ MeUIMHCKas OHOpH3MKa

2.2 JIncuMnIuHbI M MPAKTUKH, JJIs1 KOTOPBIX OCBOEHHE TAHHOM TUCHHMILIMHBI (MOAYJIs1) HE0OXO0AUMO KaK
npeaulecTByIoIIee:

Hay‘IHO-I/ICCJIe,HOBaTeJILCKaH pa60Ta

TloaroroBka K claue u cjaaya roCcyJapCTBEHHOT'O 3K3aMCHa

[Ipenaumniiomuast mpakTHKa

IMoaroToBka K Mpoueaype 3alUThl U 3alIUTa BBITYCKHON KBaIU(UKAHOHHONW PabOTHI

COBpeMeHHBIC KJICTOYHBIC TCXHOJIOTHU

OpFaHI/ISaHI/Iﬂ Hay4YHBIX 1 Me,HI/IKO-6I/IOJ'IOFI/I‘-I€CKI/IX I/ICCJ'ISHOBEIHI/Iﬁ

MG,HI/IIII/IHCKI/IQ OMOTEXHOJIOTHH

3. KOMIIETEHI[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOJLYJIST)

OIIK-6: CnocoGeH MOHMMATh NPHHIUIIBI PA60THI HHGOPMALMOHHBIX TEXHOJIOTHIi, 00eceYnBATH MH(POPMALIHOHHO -
TEXHOJIOTHYeCKYI0 NOJAEPKKY B 00J1aCTH 3iPABOOXPAHEHHUS ; IPUMEHSATh CPeACTBAa HHPOPMaLHOHHO-
KOMMYHHKAIIHOHHBIX TeXHOJIOTHii M pecypchbl 6MOMH(OPMATHKH B P0G eCcCHOHANIBLHOI 1eITeJIbHOCTH ; BBINOJIHATH
TpedoBaHUsA MH(POPMAIIMOHHON He30nmacHOCTH

3HaTh:

Hns nocrmkenust OITK-6.1. 3HaTh: mporpaMMHOE 00ecTIeYeHUE Il MaTeMaTn4ecKoil 00pabOTKH TaHHBIX HAOIIOJCHUH 1
9KCTIEPUMEHTOB.

Jns noctmxenust OITK-6.2. 3HaTh: OCHOBBI HCHOIB30BaHKS OMONINOTEK CIIPABOYHBIX CHCTEM U MPO(ECCHOHATIBHBIX MEIUKO-
OMOJIOTHYECKHUX 0a3 JaHHBIX.

Ymerth:

© ®I'bOY BO «Ueal 'V»




yUpEKAECHHE BBICIIEr0 00pa3oBaHus
«Hensounckuit rocynapcerBenHsii yausepceuter» (PI'BOY BO «Uenl'Yy»)

MHNHOBPHAYKH POCCHI
@” denepanbHOE rOCYIapCTBEHHOE O0KETHOE 00pa30BaTesIbHOE

Pabouas nporpamma aucuuminHbl "bronHdopmaruka" mo HampaBieHuio moArotoBky (crnennaipHoctr) 30.05.01

cTp. 4
"MenunuHckas Gruoxumust" HanpasieHHocTH (ipoduito) MeautmHckas 6unoxumus ®IBOY BO «Henl'Vy» p

Huns noctmwkenust OITK-6.1. yMeTh: IPUMEHSTH CIICIUATM3HPOBAHHOE IPOrPaMMHOE 00eCTIeYCHUE I MAaTeMaTHIECKOM
00pabOTKHU IaHHBIX HAOJIOJICHUH 1 SKCTIEPUMEHTOB TPH PELICHUH 3a/1a4 MPOPECCHOHAILHON IEATEIbHOCTH.

Hust noctmkenus OIIK-6.2. ymers: OcymecTBaaTh 3G PEeKTUBHBINA MOUCK HHPOPMALUH, HEOOXOJUMOH UL peLeHus 3a1ay
npodeccuoHanbHON 1esITeNbHOCTH.

Baanern:

Huns nocrmwkenust OITK-6.1. BnajeTh: HABBIKAMH MaTEMAaTHUECKOH 00paOOTKH TAaHHBIX HAOIIOACHHUI U SKCTIEPUMEHTOB.
Hns noctmkenust OITK-6.2. BnaseTh: HaBbIKAMH MOMCKAa HHPOPMAITHH, HEOOXOAMMOM ISl pellIcHHs 3a1a4
po¢eCCHOHANBHON AEATENIFHOCTH, C UCIOIb30BaHHEM IPABOBBIX CIIPABOYHBIX CUCTEM U MPO(PECCHOHANBHBIX MEIUKO-
Oouonornyeckux 0a3 JaHHbIX.

B pe3yjabTaTe 0CBOCHHUSA TUCUHUIIMHBI 06yqa}omm“dc51 JOJIZKEH

3.1| 3naTh:

3.1.1| CriocoObl HAXOUTH M UCIIOIB30BaTh HHPOPMAIUIO, HAKOIUICHHYIO B 0a3aX JaHHBIX MO0 OMOJIOTHYCCKUM
00BbeKTaM.

3.2 Ymern:

3.2.1| Haxoauthb ¥ HCNoIbp30BaTh HH(GOPMALINIO, HAKOIUICHHYIO B 0a3aX JaHHBIX 110 OHOJIOTHYECKUM OOBEKTaM,
BKJIIOYAasi HYKJICMHOBBIE KHCIIOTHI M OCJIKH.

3.3 | Biaagern:

3.3.1| ocHOBHBIMU OHOMH(OPMATHYECKUMH CPEICTBAMHU aHAIIN3A.

4. OBBEM JUCLUILIMHBI (MOIY.JIS)

O6Lwwasn TpyaoeMKoCTb 33ET
YacoB 1o y4eOHOMY ILIaHy : 108 Bupl KOHTPOJIST B ceMecTpax:
B TOM YHCIIE
ayIUTOPHBIE 3aHATUS : 84 3a4eThl 7
caMOoCTOsITeNIbHAsL paboTa : 15,5

KOHTakTHasi pabora: 92,5

HKP: 8,5
5. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MOIYJIST)
Kon HaunmenoBaHue pa3jejioB U TeM /BUA 3aHATHSI/ Cemect | Yacon Jlutepartypa
3aHATH p / Kype
Paznen 1. BuonndopmaTuka Kak Hayka.

11 1. BuonndopmMaTuka kak Hayka. Buasl 61os1oruaeckux 7 6 JI1.1J12.1
nocnenosatenbHocTel. Microunnku. buonnpopmaruyeckue 6a3bl 013233 2455
JTaHHBIX. 26
/JTex/

12 2.CBs13p OMOMH(OPMATUKU U MOJEKYJIIpHON OnoTexHonoruu /Jlex/ 7 4 JI1.1J12.1

13 1. OcHOBBI HCHOJIB30BaHUS OUOIMOTEK CTPYKTYP VIS MOCTPOCHUS 7 2 JI1.1J12.1
JBYMEPHBIX MOJIeJIell MOJIEKYI. 9506
Mp/

14 2. MonekynspHO-OHOJIOTHYECKHE OCHOBBI OHOMH(pOPMATHKH. 7 2 JIT.1J12.1
WHpopMaIIOHHO KOMIEBIOTEPHBIE M IHTEpHET-KOMITOHEHTHI
OuonH(pOPMATHKH.

Mp/

15 1. ITouck cnadbIX CUTHAJIOB B OMOJIOTHYECKUX TOCIEI0BATENHLHOCTSX. 7 2 JI1.1J12.1
HuTtepHeT-pecypchbl paboThl ¢ MOIHBIMYU FreHoMaMu. /J1ab/

16 2. IIpoekt «I'eHoM denoBekay. /J1ad/ 7 2 JI1.1J12.1

17 1. ITpumenenus 6uoundopmaruku u ouourxkenepuu. /Cp/ 7 6 JI1.1J12.1

013233 54 35
26 07 08
Pa3znen 2. Ba3bl JaHHBIX.
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21 1. Crioco6sI mpeacTaBiaeHUst HHOOPMAITHH O TIOCIEI0BATEILHOCTSX. 7 6 JI.112.1
OCHOBBI CTPYKTYpBI 0a3 JaHHBIX: 3aMUCH, TIOJIsI, 00beKThL. DopMaThI 212353728
sarucu FASTA, BLAST, GenBank, PDB. Knaccudukarus 6a3 naHHbIX.

OcHoBHEIe 0a3bl manHBIX: GenBank, EMBL, SwissProt, TrEMBL, PIR,
PDB, 6anku 6enkoBbix cemeiictB (ProDom, PFAM, InterPro, SCOP),
MeTaboanyeckue 0asbl JaHHBIX, FeHeTHYecKkre 0aHku (puznyeckue
kapTel, OMIM), cnienuanu3upoBaHHbIC OAHKH JaHHBIX.

/JTex/

2.2 1. CpencrBa pabotsi ¢ 6ankamu qanubx [ (Entrez) u manubix 11 7 4 JI1.1J12.1
(SRS). /J1a6/

23 2. Cepsuc GeneBee. OcHoBHbIe 1015t 3armcu SWissProt. /J1a6/ 4 JI1.1J12.1

24 1. CoiictBa undopmaruu. I'enepanus u penenius HHGOpMaIUu. 2 JI1.1J12.1
OcobeHHocTH reHeTHueckoi nudopmarmu. bruonHdopmaloHHbIe 2135
naHHbIe, ceTH 1 0a3bl. NCBI u cepBHCHI.

Mp/

25 2. ®opmarsl 3anmcn Fasta, Genbank, PDB. EMBL. Swiss-PDBviewer. 7 2 JI1.1J12.1
TTorck TOMOJIOTHYHBIX MOCIIEIOBATENbHOCTEH B 0a3ax maHHbIx. /TIp/ 25
Pa3nen 3. YpoBHM CTPYKTYPHOIi opraHu3aunum GejIKoB.

31 1. Pabora ¢ mporpammoii Bu3yain3anuu Makpomoieky:: RasMol Il. /JTa6/ 4 JI1.1J12.1

3.2 IlepBuunas cTpykrypa Oenka. Bropuunas, TpeTuuHas ¥ 4eTBepTUYHAS 2 JI1.1J12.1
CTPYKTYpBI IPOTEUHOB. MOTUBEI U IoOMeHbI. DYHKIUH GEIKOB, CBSI3b CO 92352738
cTpykrypoii. COBpeMEHHbIE METO/IbI TIPE/ICKA3aHHsI BTOPHYHOHN U
TPETUYHOM CTPYKTYPHI OCIKOB HA OCHOBE MEPBUYHOM CTPYKTYpPhL. MeTo1
MOZEIUPOBAHHS IO TOMOJIOTHSM. ba3bl JaHHBIX MIPOCTPAHCTBEHHBIX
CTpyKTyp Ouomnonumepos. /TIp/

Paznen 4. Metoanl onpeeieHUust IPOCTPAHCTBEHHOM CTPYKTYPBI
OmomnouMepoB.

41 1. Ctpykrypa 3anucu PDB. AHanus CTpyKTYpHBIX OCOOEHHOCTEH. 7 4 JI1.1J12.1
IIpeackasanue BTOpU4HON CTPYKTYyphL. IIpeacka3aHue TpeTHUHOM 013233 5435
CTPYKTYPBI OCIIKOB MO TOMOJIOTHH. MozeaupoBaHie roMoioros. /Jlex/ 96 27 28

42 1. Bropuunsie ctpykrypsl PHK. /TIp/ 7 2 JI1.1J12.1

0132325937

43 2. Ctpykrypa 3anucu PDB. AHaiu3 cTpyKTypHBIX 0COOCHHOCTEH. 7 4 JI1.1J12.1
Monenuposanue. /TIp/

44 1. ®onguHr u ero pacno3nasanue. /Cp/ 7 75 JI1.1J12.1

013233 54 35
D6 97 08
Pa3nea 5. llpenckazanne (pyHKIHOHATBHBIX 0COOEHHOCTEl
0HOMOJMMEPOB IO MOCJIEI0BATEIHLHOCTH.

51 1. AHanu3 romosIoroB 1 () yHKIIMOHAIBHBIC CUTHAMBI. JIMIepHBIC MTeNTH B! 7 6 JI1.1J12.1
u TpancMeMOpaHHble cerMeHThl. CallThl MoanuuKauy O0elIKoB 01052333435
(rmuko3nnupoanue, GochopurpoBanue U T.11.). DYHKIIHOHAIBHEIE 06 27 28
caitrel IHK. I'ensl npokapuoT u 3yapuoT. CpaBHUTEIBHBIE METO b
HpeICKa3aHus TeHOB.

/JTex/

52 2. IMouck PHK c¢ 3agannoii ctpykrypoii (TPHK u T.11., perynsropHsie 7 4 JI1.1J12.1
yuactku MPHK). /JIex/

53 1. lnHamugeckoe porpaMMUpPOBAaHUE U THHAMUYECKHE MOJIEITH 7 4 JI1.1J12.1
PHK. /MIp/ 013233 54 35

D6 37 08
Pa3znen 6. DBoJiionust Ha YpOBHe MOJIEKY.I.

6.1 1. DBouTIOIMS MOJIEKYJ M OPTaHU3MOB (TOPU30HTANBHBIHN MEPEeHOC, 7 2 JI1.1J12.1
OpTOJIOTH, NAPAJIOTH, IEPEBbs reHOB). DUIOreHETHYECKOE IEPEBO. D1323354035
Mogenu 3BoarOLUH. DBOJIIOLMS Ha YpOBHE FreHOMa. AHau3 96 07 08

MOIYJISIIIMOHHBIX 1aHHBIX. /JIex/
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6.2

1. DBOIIOIHS MOJIEKYJ U OpraHu3MOB. DIIIOTeHETHUECKOE IEPEBO KaK 7 2
MaTeMaTHYecKuid 00beKT. MOJIeITH SBOIOIMH. AJITOPUTMBI TOCTPOCHHUS
(huitoreHeTHYECKUX JAepeBbeB (MaTpULA PACCTOSHUMI, METOIBI,
OCHOBaHHBIC Ha MaTpHIIE paccTosHU (upgma, neighbour-joining,
minimal evolution, Tornooruyeckre HHBAPUAHTHI U JP.)).
AJNropuTMHUYecKue MpoodaeMbl IOKCKa ONITUMAJIBHOTO JIepeBa,
bootstrapping, cornacoBaHue AepeBLEB. DBOIIONMS Ha YPOBHE TEHOMA
(cMHTEHUs, XPOMOCOMHBIE NTEPECTPONKH). AHAU3 MOMYIISIIIMOHHBIX
nmanubix. /TIp/

JI1.1J12.1
0130233 54 35
06 07 08

6.3

2. Snp, TaH/IeMHBIE TOBTOPBI, MUTOXOH/IPHH U Y -XpPOMOCOMBI, JaHHBIE 110 7 4
pectpukuuu. Cratuctuka nocienosarensHoctei JJTHK. Yacteie u penkue
cJIoBa (BEpOSTHOCTHBIE MTPOOIIEMBI).

Craructuka JJHK kax xapakrepucTtika renoma. Beraucnurensaast
reHoMuKa. Merabonmdeckast peKOHCTPYKIUS (B T.4. HEOPTOJIOTHYHEIE
3amernienns). [ lo3umnoHHbBIN aHaTN3. DBOMIONHS PETYISATOPHBIX
B3aUMOAECHCTBUI. DBOIIONNS OCIKOBBIX CEMEHMCTB, MX J0JISI B

renome. /I1p/

JI1.1J12.1

6.4

WunuBunyanbHble KOHCYNbTALUM, TEKYIHH KoHTpob /MKP/ 7 8,5

Pa3znen 7. CpaBHeHHe NocJIe0BaTeIbHOCTENA.

7.1

1. Ananu3 nociefoBaTeabHOCTENH HyKIEOTHAOB. CTpOeHHE MOJIEKYIIbI 7 2
JHK, ymakoBka, KOMIUIEMEHTapHOCTb. | €HBI, perynsTopHbIe
MI0CJIe/I0BAaTEIbHOCTH. MaTeMaTHUeCKHe OCHOBBI BHIPABHUBAHUS
MI0CJIeI0BAaTENIbHOCTEN CUMBOJIOB. MaTpHUIbl aMUHOKHCIOTHBIX 3aMEH,
MIapHOE BHIPABHUBAHME U €0 OIIEHKA, MHO)KECTBEHHOE BbIDABHHUBAHHE,
BBIYUCIIUTENbHBIE Pecypchl. [T100anbHOEe BEIpaBHUBAHUE: alIlTOPUTM
Hupensmana-Bynma. JlokansHoe BelpaBHUBaHME: aroputM CMmura-
Barepmana. [Ipyrue BapuanTsl BelpaBHHBaHusA. CTaTHCTUYECKAs
3HAYMMOCTh BBIPaBHUBAHUI. 3aBUCUMOCTD BBIDaBHUBAHUS OT
napameTpoB. MHOXecTBEHHOE BbipaBHMBaHUe. [Ipumenenue
BbIpaBHHUBaHUs B OronHpopmaruke. /Jex/

JI1.1J12.1
01092033 54 35
56 37 08

7.2

1. Tenomuast uHpopmarus. ['eHeTHUeCKHe KapThl U KAPTUPOBAHUE 7 4
reroma. Ocuouble Tkl JJTHK-MapkepoB, ucnobp3yembie pu
KapTupoBaHUW reHoMma. OnpeiesieHue HyKICOTHIHBIX
nocienoBaTenbHocTel, cekBenuposanue JTHK. Onpenenenue cukBeHca
kinona. Mcnone3oBanne EST-nocnenosarensHocTei. MeTOIbI aHAIM3a
MHOECTBEHHOM IKCIPECCUU TE€HOB.

Mp/

JI1.1J12.1

7.3

2. CexBeHHpoBaHue OEIKOB. AHANN3 OEIKOBOM IKCIIPECCUU METOIOM 7 2
JIBYMEpHOro ¢opesa B HOJMaKpUIaMUIHOM rese. ['nobansHoe
BBIPABHUBAHHUE M1OCIEI0BATEILHOCTEIN.

JloxanpHOE BRIpaBHUBaHUE TOCIENOBATENbHOCTEH. MHOXECTBEHHOE
BBIpaBHUBaHKE NOcIenoBaTenbHOCcTer. /T1p/

JI1.1J12.1

7.4

3. Mepa cxozacTBa GHOJIOTHYECKUX MOCIIE0BaTeIbHOCTEH. PaccTosHuA 7 2
Xemmunra u Jlesenmraiina. Onepanun penaktupoBanus. Bec onepannit
penaktupoBanus. Bunel mpados 3a nenennu. /Tlp/

JI1.1J12.1

75

1. TTouck romMosioroB (MHTEpHpETALIUS PE3yIbTATOB, CPABHCHUE 7 2
ITOPUTMOB, 3aBUCUMOCTH OT napameTpos). /Cp/

JI1.1J12.1
01322333435
96 07 08

6. ®OHJ OHIEHOYHBIX CPEJICTB

6.1. [lepevyeHb BHIOB OLIEHOYHBIX CPEICTB

TeKyLuas{ aTTeCTaluuAa: ycTHI;IfI OIIpOC, TECThI, CUTYAallTUOHHBIC 3a1a4u.
HpOMe)KyTO‘IHaH arTeCTanusAa: 3a4€T B BUAC YCTHOI'O CO6€C€HOB&HI/I${ " TCCTUPOBAHUA.

6.2. TunoBbIe KOHTPOJIbHBIC 3aJaHUsl U UHbIC MaTepHaJIbI I1JIs TEKyll[eﬁ aTreCTanuun

IIprMep BOpoCoOB I YCTHOTO OIIpOca:
1. CoBpemenHoe omnpezeneHre 6MOUHPOPMATUKY U OUOUHKEHEPUMU.
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. Buapl 6rnonH(DOpMaIIMOHHOW NIESTENHLHOCTH.

. OCHOBHBIC HaIlpaBJICHHs HCHOJIB30BAHUS OMOMH(OPMAIIOHHBIX JAHHBIX.

. OCHOBBI CTPYKTYpbI 0a3 JaHHBIX: 3aMUCH, OIS, OOBEKTHL

. ®opmarsr 3armcu FASTA, BLAST, GenBank, PDB.

. Uro Takoe mapHOE BRIpAaBHHBAHHE TIOCIIEIOBATEIHHOCTEH?

. UTo Takoe roMOJIOTH, OPTOJIOTY, Mapajuoru?

. Haiite ompeneneHue riio0aNbHOTO BbIPABHHUBAHHSL.

. Jaiite onpenenenne JIOKaTbHOTO BhEIPAaBHUBAHUSI.

10. [TaiiTe XapaKTepUCTUKY MCTOJIOB TAPHOTO BBIPABHUBAHMSL.

11. Kaxoii uactpymenr EMBL-EBI no3sossier npoBoauTh rio6anbHOE BEIPAaBHUBAHUE MOCIE0BATEIBHOCTEH?

12. Tlepeunciite OCHOBHBIE 3Tallbl IPOBEICHNUS JOKAIBHOTO MTaPHOTO BBHIPABHUBAHUS OEIKOBBIX ITOCIEIOBATENHHOCTEH.
13. Yro o3HauaroT mapaMeTpsl gap Open u gap extension mpu HpoBeICHUH NAPHOTO BHIPABHUBAHMSA?

14. Yro Takoe marpuua PAM?

15. Yro Takoe marpuua BLOSUM?

ITpumep cUTyallMOHHBIX 3a/au:

1. Ha xoH1ie reHa f-reMorio0uHa UMeeTcs cieayrolias IocIeJ0BaTeIbHOCTb. ..Ctg gec cac aag tat cac taa. Kakosa
aMHMHOKHUCIIOTHAs I10CIE0BATEIbHOCTh COOTBETCTBYIOIAs IPEACTABICHHO!?

2. M300pa3uTe TOUSUHYIO MaTPHILy CXOACTBA JJIsI OCIeI0BAaTeIbHOCTEH N3 TeHOMa BHPYCa KapIMKOBOCTH IIIEHUIIBI
ttttcgtgagtgcgeggaggctttt mpoTHB caMoro ceds. SIBnsercs au 3Ta

II0CJIEI0BATEIbHOCTh HACTOSAIIUM MaTHHIPOMOM?

3. Hapucyiite Bce BO3MOXKHBIE YKOPEHEHHBIE 1€PEeBbsI CBSI3bIBAIOLINE TPU TaKCOHA. CKONBKO TAaKHUX AEPEBLEB MOXKHO
co3naTs?

[Ipumep TeCTOB AL TEKYIIETO KOHTPOJIS:

1. MyTanwst, mpu KOTOPO# eIMHUYHAs 3aMeHa OCHOBAHMS OCTABIISIET aMUHOKHCIIOTHYIO MIOCIIEI0BATENHHOCTh HEN3MEHHOM,
Ha3bIBaeTCs:

a) HOHCEHC-MYTaIus;

0) oOparHas 3aMeHa,

B) «MOJYAIasH» MyTalus;

') MUCEHC-MYyTalusl.

2. BBIpOXKI€HHOCTh T€HETHYECKOT0 KOJla — 3TO:

a) KOAMPOBAaHUE OJHHUM TPHUIIJICTOM TOJIBKO OZ[HOﬁ AMHWHOKHMCJIIOTHI;

0) KOOMPOBAaHUE OJIHUM TPUILUIETOM OJIHON JIMOO HECKOJIBKMX aMUHOKHUCIIOT;

B) KOIMPOBAaHHE OJHON aMHHOKHCIIOTHI HECKOJIEKUMH TPHILIETaMHU;

I') KOAUPOBAaHUE OJHUM TPUILIETOM Pa3HBIX AMHHOKHUCIIOT.

3. YHHUBepCcaJbHOCTh T€HETHYECKOTO KOa — 3TO:

a) KOAMPOBAaHHUE OJJHUM TPHUILIETOM OJHON JINOO HECKOJIBKUX aMUHOKHCIIOT;

0) KoAMpOBaHME OTHONH AMHHOKHCIIOTHI HECKOJIBKAMHU TPHUILIETAMHU;

B) KOIMPOBaHHE OJHON aMHHOKHCIIOTHI OJHUM TPHUILIETOM;

I') HaIM4ue eANHOTO KoJa AJIs BCeX CYLIECTB Ha 3eMile.

4. Jlnst HaX0XKICHUsI KOHCEPBAaTHUBHBIX PErMOHOB B HA0OPE MOCIIEI0BATENBHOCTEH MPUMEHSIETCS IPEUMYIIECTBEHHO:
a) MHO>XECTBCHHOC BbIDABHHUBAHUC,

0) OKaJIbHOE BBIPAaBHUBAHMUE;

B) r100abHOE BEIPAaBHUBAHUE;

T) CTPYKTYpHOE BHIPABHUBAHUE.

5. BripaBHUBaHUE — 3TO:

a) CpaBHEHHE MOCIIE0BATEIIFHOCTEH HYKICOTHIIOB C «JTUITKUMH KOHIIAMI»,

0) cpaBHEHHE aMUHOKHUCIIOTHBIX MOCJIEIOBATEIILHOCTEH OCIIKOB MO JUIMHE;

B) CpaBHEHHUE HYKJICOTHIHbIX TOCIEA0BATEILHOCTEH 110 [UIUHE;

T') CpaBHEHHE MOCIIeIOBATEIBHOCTEH B MOUCKE UACHTUIHBIX CEPUIl CUMBOJIOB.

O©oO~NOoO O, WwiN

6.3. TunoBbIe KOHTPOJILHBIE BONMPOCHI M 3aAaHUS IJIsI MPOMEKYTOYHOM aTTecTAIMH

ITpumep TeCTOB K 3a4eTy:

1. Tun BeIpaBHUBAHUS, TI€ IPOU3BOJUTCS CPAaBHEHHE I10CIEJOBATENbHOCTEH HETHKOM: KaXKAbIH HYKJI€OTH ] (AMUHOKUCIIOTA)
HaXoAUT cebe mapy:

a) JIOKaJIbHO®

0) rmoGanbHOE +

B) ujeaabHOE.

2. Yuacrok JIHK, KonHuu KOTOPBIX YAAISIOTCS U3 IEPBUYHOTO TPAHCKPHIITA M OTCYTCTBYIOT B 3peioit PHK:

a) 9K30H

0) KOJI0H
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B) HHTpPOH. +

3. Uro takoe ORF:

a) pations JJHK, xoTopsIie HaUnHAIOTCS CO CTOM-KOI0HA

0) OTKpPBITBIC PAMKH CUHUTHIBAHUS +

B) OJIMTOHYKJICOTUIHBIN MOJUMOPPH3M.

4. Jleuenue 3a00JIeBaHU, BEI3BAHHBIX IS(PEKTHHIMU OCIIKAMH WM OTCYTCTBHEM OEJIKa, BKIIIOUALT:
a) IMarHOCTHKY 3a00JIeBaHUI

0) omnpezeneHre MUIICHEH I BBIOOpAa METMKaMEHTOB

B) obecrieueHne opraHu3Ma HOpMaJIbHBIM O€NKOM. +

5. ®aiin .aln sro:

a) IaHHbICe BhIpaBHUBaHUs nporpammel Clustal, B KOTOpOM 3anucaHo 3Ha4€HHE BEPOSTHOCTH Pa3IUyUsl BIOOPOK
0) naHHbIe BeIpaBHUBaHUS nporpammbl Clustal, B KOTOpOM 3aItUCaHbl PS/bl I0-CIIEI0BATEIBHOCTH +
B) JJaHHBIE BBIpaBHUBaHM porpaMmbl Clustal, B KoTopoM 3amicaHo 3HaUSHHE BEPOSITHOCTH CXOJCTBA BEIOOPOK.
[Ipumep BoIpoCOB K 3a4eTy:

1. Knaccudukaius 6a3 TaHHbIX B OHOWHPOPMATHKE.

[IpumepHBIii TUTaH OTBETA:

a) [To Tumy nanHeIX;

0) Ilo cepe oxBara naHHBIX;

B) [lo ypoBHIO KypHpOBaHUS;

r) [To MeTony KypupoBaHHUS;

n) ®ynkuun 6a3 nqanneix JJHK;

¢) OYHKIUH TeHOMHBIX 0a3 JTaHHbIX;

k) [Ipumepst 6a3 nannbix JJHK, PHK, 6enkos.

2. Cepsuc Blast.

IIpuMepHBIii MI1aH OTBETA:

a) OcHOBHOE Ha3HAUYCHUE,;

6) OCHOBHBIE HHCTPYMEHTHI;

B) CrieriuaibHbIe BO3MOXHOCTH;

r) DTansl NOUCKa;

1) Anroputwm Blast.

f.Otnuuus BozmoxkuocTeir Megablast ot blastn

3. Mndopmanuonno-nouckosas cuctema NCBL

IIpuMepHBIil m1aH OTBETA:

a) KiroueBbie 371eMEHTHI;

6) Tune! unentudukaropos RefSeq;

B) ®opmar FASTA;

r) HanGonee momymspusie pecypcst NCBI;

n) Xapakrepuctuka pecypca PubMed.

6.4. Kputepun oneHnBaHus

KpurepreM ycremHoCcTH 0CBOCHHS yIeOHOTO MaTepHaa sIBJSIETCS OKCIIEPTHAS OIIEHKA MPETIoaBaTeNsl, yIUTHIBAOLIAs
PEryJISIpHOCTH MOCEIIEHHs JIEKIIMOHHBIX, Ta00PaTOPHBIX U CEMUHAPCKHUX 3aHATUI, 3HAHUH TEOPETHYECKOTO paszesa
IIPOrpaMMBI IO JUCLMIUIMHE (B TOM YHCJIC U MaTepHalla CaMOCTOATEIbHOTO U3YUSHHU ), KOTOPBIE OLEHUBAIOTCS YCTHBIM
OMPOCOM IO BOIIPOCAM AMCLMITIMHEIL, PEIIEHUEM TECTOB U CUTYAl[MOHHBIX 3a/1a4. KauecTBo ycBOeHUs 3HaHUIl 3aBepIaeTcs
3a4€TOM.

OreHKa YCTHOTO OIpoca TI0 BONPOCaM JANUCHMIUIMHBL

O1eHKa «OTIMYHOY» CTAaBUTCS, €CIIM CTYIEHT IToKa3all ry00oKoe 3HaHHWE BOIIPOCa; MTOJTHO, apryMEHTHPOBAHO,
I0CJIeI0BAaTENIbHO OTBETHII IO Y4eOHOMY MaTepHaly.

O1eHKa «XOPOIIO» CTABUTCSI, €CIH CTYACHT I10Ka3aJl 3HaHUE BOIIPOCA, HO JOIYCKAET psil HETOYHOCTEH; MOJIHO,
apryMEHTHPOBAHO, TOCIEA0BATEIHLHO OTBETUII 10 YUeOHOMY MaTepHay.

O1eHKa «YAOBJIETBOPUTENBHO» CTABUTCS, €CIIM CTYAEHT MOKa3all 3HaHKWE BOIPOCa, HO JIONYyCKAaeT MHOKECTBO HETOYHOCTEH;
uMeeT IpoOIIeMBbl C ITOJTHOTOH, apryMeHTaluel, ocIe10BaTeIbHOCThIO U3JI0KEeHNs y4eOHOro MaTepuaia.

O1eHKa «HeyOBIETBOPUTENIHLHO» CTaBUTCS, €CIIM CTYIEHT He 3HAaeT MaTepHall BOIPOca WIM MMEET OBEPXHOCTHbIE 3HAHUS
1 HE MOXeET HOJIHO, apIYMEHTUPOBAHO, MOCIIE0BATEIbHO OTBETUTH 110 yueOHOMY MaTepHaiy.

Kpurepun oneHKH pemieHusi CHTYyallMOHHOM 3a1adu:

5 «OTJIIMYHOY» — KOMIUIEKCHAsI OLIEHKA TIPE/I0KEHHOH CUTYaINK; 3HAaHHE TEOPETHUECKOI0 MaTepHaa ¢ yueToM
MEXIUCLUMIUTMHAPHBIX CBS3€H, NPaBUIIbHBIN BHIOOpP TAKTHUKHU JEHCTBUH; IOCIEI0BATENIBHOE, YBEPEHHOE BBITIOJIHEHHE
MIPAKTUYECKUX MaHUITYJISIUN;

4 «XOpOII0» — KOMILJIEKCHAs! OLIEHKA MPEJI0KEHHOI CUTyalluu, He3HAYUTENIbHbIC 3aTPYIHEHHS IIPU OTBETE Ha
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TEOPETHYECKUE BOIIPOCHI, HEMOJIHOE PACKPHITHE MEXIUCIUIIMHAPHBIX CBA3EH; NIPaBUILHBIN BEIOOD TAKTHKH JAEHCTBHIM;
JIOTHYECKOe 000CHOBaHUE TEOPETHIECKIX BOIIPOCOB € JTOMOIHUTEIEHBIMA KOMMEHTAPHIMH TI€Jarora; ociea0BaTeabHoe,
YBEPEHHOE BBINOJIHEHNE IIPAKTHYECKUX MAHHUITYJISIHIA;

3 «yZIOBIIETBOPUTEILHO» — 3aTPYAHEHHUS C KOMIUIEKCHOM OLIEHKOM NMpPeyIOKEHHON CUTYyalluH; HEIOJIHbIH OTBET, TPpeOyroImuit
HaBOJSIUX BOIIPOCOB MEIarora; BHIOOP TAKTUKU JCHCTBUN B COOTBETCTBUH C CUTYyallieil BO3MOXEH U HABOSIINX
BOIIpOCAax Iesarora, MpaBUiIbHOE MOCIIE0BATEIbHOE, HO HEYBEPEHHOE BHINIOJIHEHHE MAHUITYJISIIINT;

2 «HEYIOBIETBOPHUTEIHLHO» — HEBEPHAs OLIEHKA CUTYAlllH; HENPAaBUIGHO BEIOPAHHAS TAKTHKA ACHCTBUH, IPUBOIAMIAs K
YXYALEHUIO CUTYAIH; HEIPABUILHOE BHITOJHEHHE IPAKTUUECKUX MAHUITYIISIN.

ITpomesxyTodHas aTTecTays MPOBOAUTCS B popMe 3aueTa. 3adeT NpoOBOANTHCS B 1Ba dTana. Ha nmepBom stamne
oOyuaromuiics pemaer 20 TECTOBBIX BOIIPOCOB 3aKPHITOT0 TUMA. Ha Kax bl BOIPOC MpeiaraeTcsi HeCKOJIbKO BapUaHTOB
OTBETA, [IPABWIBHBIN TOJILKO 0MH BapHaHT. [IpogomxurensHOCTs — 45 MUHYT. BTOpO#i 3Tan npoBOIUTHCS B BUIE
cobece10BaHMs 110 BOIIPOCAM JUCIUILIUHEIL.

Kpurepun onenkn tecra:

- OIICHKA «OTJIIMYHO» BBICTaBIIETCS CTYACHTY, €CIIU 3a7aHue BbIIoiaHeHO Ha 91-100% (BbICOKHMI ypOBEHb OCBOCHHS
MPOBEPSEMBIX KOMITETEHITHH );

- OIICHKa «XOPOILIOY» BBICTABISIETCS CTYJICHTY, €CITH 3a/laHKe BhINOJIHEHO Ha 81-90% (cpenHuii ypoBEeHb OCBOCHHUS
MIPOBEPSAEMbBIX KOMITETCHIIUH);

- OLICHKA «YJIOBJIETBOPUTENILHO» BBICTABIIACTCS CTYACHTY, €CIIH 3a/laHKe BhIMOJIHEeHO Ha 70-80% (6a30BbIH YpOBEHb
OCBOCHUS TIPOBEPSIEMBIX KOMITETEHITHN );

- OIICHKA «HEYJIOBJIETBOPUTEIHHOY BBICTABISIETCS CTYIEHTY, €CIIU 3a/laHHs BBINOJHEHO MeHee yeM Ha 70% (HemocTaTOYHbIH
YPOBEHB OCBOEHHUSI IIPOBEPSEMBIX KOMIIETCHITHH ).

Bricokuii ypoBeHb, cpellHHi YPOBEHb, 0a30BbIi YPOBEHb — «3aUTCHOY»; HEJOCTATOYHBIH YPOBEHb — «HE3aYTCHOY.
OtMeTKa «3a4TeHO» CTABUTCS, €CIIM CTYACHT JEMOHCTPUPYET TOYHOE M IPOYHOE 3HAHUE MaTepualia B 3aJaHHOM 00beMe;
[IOHMMAaeT MaTepHall, CIOCOOEH caMOCTOATENBHO PACCYKAATh U JeTaTh YMO3aKIIOUCHNs, OCHOBAaHHbIE HA aHAIIN3€ HAYyYHOTO
MICUXOJIOTHYECKOT0 3HaHUs. BO3MOXKHBI HEKOTOPbIE HETOUHOCTH, HO TaKKE, KOTOPBIE HE CIY)KaT MPETITCTBUEM IS
JAbHEHIIEro 00y4eHus..

OtmeTka «He3adureHo» cTaBHUTCS, €M CTYJICHT MaTepralioM He BIIaJeeT, He IOHUMAET ero, 3HaHUs TOBEPXHOCTHEIE,
OTPBIBOYHBIE, CTYJCHT HE CIIOCOOEH CaMOCTOSTENBFHO PACcCyKIaTh U AeIaTh yMO3aKIIOUSHUsI, OCHOBaHHbIC Ha aHAJIN3e
IIPOWAEHHOr0 MaTepHana, JOIyCKaeT Cephe3Hble OIUOKY.

7. YYHEBHO-METOJJUYECKOE U HH®OPMAIIMOHHOE OBECHEYEHUE JUCIUIIIMHbI (MOAYJIA)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHas1 JuTEpaTypa

ABTODEI, 3arnaBue W3narenscTBo, Pecypc
JI1.1 | Yacosckux H.1O. BuonnpopmaTrka: yaeOHHK Mockaa : 9bC
(https://www.studentlibrary.ru/book/ISBN9785970455425.html) I'0TAP-
Memua, 2020
7.1.2. TonoJiHMTEeIbHAS JIUTEPATypa
ABTODEI, 3arnaBue W3narenscTBo, Pecypc
JI2.1 | Bonoguenkosa JI. A. | BuonHpopmMaTrka: yaeOHOe mocobue Omck : OMckuit 9BC
(https://biblioclub.ru/index.php?page=book&id=563147) rOCYIapCTBEHHBI
1 YHUBEPCUTET
M. O.M.
JlocToeBckoro

(OMT'Y), 2018

7.2. Ilepedenn pecypcoB HH(POPMALMOHHO-TEeJIeKOMMYHUKAUMOHHOH ceTn "HuTepHer"

Ol | caiiT co3nan B 1998 romy kak ceThb AJis pa3BUTHSI Kapbephl H UCCIIEIOBATEILCKUX PECYPCOB B 00JIaCTH
OnonHdopMaTHKH BEITYCKHUKOM BocToHCKor0 Komtemka. Ha ceronusimnuiil nens B Helt 6os1ee 35 ThIC yIaCTHHKOB U
OrPOMHOE KOJIMYECTBO MH(popManuu 1o 6uorexnomnoruu. https://www.bioinformatics.org/

32 | Caiir MexaynapoaHoro obuecta BerauciauteabHoi 6uonorun (ISCB). https://www.isch.org/ismbecch2017

33 | BecmuiarHbie oHNaiiH Kypcsl uHcTUTyTa brionndopmaruku https://stepik.org/org/bioinf

04 | Caiir xxypHasa "Martemarnueckas Ouosiorus 1 6nonHpopmaruka" sSBiseTcs, M3AalomuMces 1o penienuio Hayuxoro
coera PAH no maremarnueckoii 6uosornu u 6uonHpopmaruke. XKypHan nnaekcupyercsi cinyxbamu Scopus,
Chemical Abstracts Service (CAS), Poccuiickoro unaekca Hayunoro nuruposanus (PUHL), Ulrich's Periodicals
Directory, OG6mepoccuiickom MmarematindeckoM ropraine Math-Net.Ru. https://www.matbio.org/

35 | Caiit HaMOHAIBHOTO HEHTpa OuoTexHomorndeckoi napopmarnuu CIIA https://mww.ncbi.nlm.nih.gov/
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96 | Caiir ®onnma OTKpBITON OMOWH(POPMATHKH KOTOPBII MPOABUTAET pa3padOTKy MPOrPaMMHOTO 00ECTICUCHHUS C
OTKPBITBIM HCXOTHBIM KOJIOM M OTKPBITYIO HAYKY B COOOIIECTBE OHOIOTHYECKHX HCCIIeTOBAHIH.

OH IPOBOJUT EKETOAHYI0 KOH(BEPEHIMIO 10 OMOMHGOPMATUKE ¢ OTKPHITHIM UCXOAHBIM KooM (BOSC).
https://www.open-bio.org/

97 | caliT MeXNPaBUTEIILCTBEHHOW OpraHu3anuu EBporneiickas 1abopaTtopusi MOJEKYISIPHON OHOIOTHH
http://www.embl.org

O8 | caiiT MexTyHapOJHOH IPaBUTENECTBEHHOM opranmn3anuu European Bioinformatics Institute ¢oxycupyromuiicst Ha
HCCIIeI0BaHMsX M cepBucax ononHdopmaruku https://www.ebi.ac.uk/

7.3 llepeyeHb MHPOPMAIMOHHBIX TEXHOJIOTHIi

7.3.1 IlporpaMmHoe oGecnieueHue

MS Office365

Adobe Reader

LMS Moodle

7.3.2 IIpodeccoHaIbHbIe 6a3bl JAHHBIX U HH)OPMAIMOHHO-CIIPABOYHbIE CHCTEMbI

Hayunas snextponnas 6ubinoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU: nHayuHas sneKTpoHHast
oubmmoreka: caiit. — Mocksa, 2000 —. — URL.: https://elibrary.ru. — Pesxxum noctyma: uis 3aperucTpup. Moib30BaTenen. —
TekcT: 2MeKTPOHHBIN.

Hammonanbnas snextponnas 6udiauoreka (HOB) (https:/rusneb.ru/) Hanmonanshas snexrponnas 6udiaunorexa (HOB) :
00BeTMHEHHBIHN JICKTPOHHBIH KaTanor GOHI0B poccuiickux OubmunoTexk : cait. — URL: http://H36.pd. — Pexxum noctyna: u3
YUTAIBHBIX 3a710B OnbuoTeku Yenl'V. — TekcT: 3NeKTpOHHBIN.

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOIYJIS)

JlekmMOHHEIE 3aHATHS POBOSITCS B JIEKIIHOHHBIX ayAUTOPHX. IJIsi IpoBeeHHs 3aHATHI JIEKIIMOHHOTO THIIA PEIIaraloTcs
Ha0OPHI IGMOHCTPAIOHHOTO 000py1I0BaHus (HOYTOYK, IPOCKTOP, KPaH, KOJIOHKH) U Y4eOHO-HATIISIHBIX TOCOOHIA
(pe3eHTaIMU IO BCEM pazjiesiaM JUCLUUIUTUHBL).

Jlnist mpoBeieHuUs 3aHATUI CEMHUHAPCKOTO TUIIA U JIAOOPATOPHBIX 3aHATHI B YHUBEPCUTETE ayIUTOpHs 000pYI0BaHa
MYJIBTUMEAUMHBIM KOMITJIEKCOM U 3KPAHOM JUIsl IEMOHCTPALMU CIalJOBBIX IIPE3EHTAUN U BUI€OMaTEepHAIIOB.

[TomenieHus 11t CaMOCTOSATENLHON PabOThl OCHAIEHBI KOMITBIOTEPHOW TEXHUKOH C BO3MOXKHOCTBIO MOJKIIFOYCHHUS K CETH
«MHTepHeT™ M 0becieueHreM JI0CTyIa B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNIbHYIO CPEy YHUBEPCUTETA, Kya
KaX/Iblii 00Y4aOLIMiACs B TEYEHUE BCETO NMEproia 00ydeHHs 00eciedeH HHIUBUYaIbHBIM HEOTPAHHYCHHBIM JIOCTYIIOM.

9. METOIUYECKHUE YKA3AHUSA JJI51 OBYYAIOIIIUXCSA ITO OCBOEHUIO JUCHUIIIMHBI (MOAYJIS)

Ycnemnoe ocBoeHHE TUCHUILIHHEI IPEIoJiaraeT akTHBHYIO paboTy CTyJeHTa Ha BCEX 3aHATUSIX ayTUTOPHOMN (POPMBI
(mexumu, abopaTopHbIe W CEMHHAPCKHE 3aHSTHS), INIAHOMEPHYIO CaMOCTOSTENbHYIO paboTy. B Xome ocBoeHHs
JVCIHMIUIMHEI CTYIEHT PacIMpseT CBOH OIBIT, pa3BUBAET TaKue 00IIENpOopecCHOHAIBHBIE H MPO(eCcCHOHATbHEIE
KOMITETEHIINM KaK CIIOCOOHOCTh M TOTOBHOCTH aHAM3MPOBATh PE3YJbTaThl COOCTBEHHOH AESTENHHOCTH IS
IIPeAOTBpAILEHUs TPOPECCHOHANBHBIX OIINOOK; CIIOCOOHOCTh K MPUMEHEHUIO CUCTEMHOTO aHaIN3a B U3y4eHUH
OMOJIOTHUECKUX CHCTEM; LIeNeToIaranye, INIaHUPOBaHKe, aHaIU3 U peIekcHs B Ipoliecce MOo3HaHus; (GOpMHUPOBaHNE
MelteHnsa. Ocoboe 3HaueHue 1J1sl YCBOEGHHS Kypca UMeeT MOAr0TOBKA K MPAKTHYECKUM, JIAOOPATOPHBIM 3aHATHAM U
aKTUBHOE ydacTHe B paboTe ceMHHapoB. B Xoze pemieHus 3aja4 NOCTUraeTcsi 3HaYMMOCTh TEOPETHYECKHX BOIIPOCOB,
MIPUXOAUT IIOHUMAaHHE TECHOW B3aMMOCBS3U TEOPETHYECKHX MOJIOKEHUH KOMIIBIOTEPHOTO aHAJIN3a MEUIIMHCKUX
n300paKeHUH U JaHHBIX U BO3MOXKHOCTBIO MHTEPIPETAllMU HA UX OCHOBE SKCIIEPUMEHTANIBHBIX JaHHBIX. K Kaxomy
71a00pPaTOPHOMY 3aHATHIO CTYICHT JOJDKEH TINATEIbHO TOTOBUThCS. CeMHHApCKHE 3aHATHS OPraHU30BaHbI TakK, 4TO Ha
Ka)XJJOM U3 HUX KaKABIH CTYJEHT aKTHBHO y4acTBYET B paboTe, ero 3HaHUs OABEPraroTcsi oTMeTke. [1oaTomy cTyneHT
3aUHTEPECOBAH FOTOBUTHCS K KKIOMY 3aHATHIO Oe3 nckioueHus. CaMocTosTesbHas paboTa HallpaBiieHa Ha H3y4eHHE BCeX
TEM IUCLUUIUIMHBI ¥ BKIIOYaeT paboTy B YUTAIILHOM 3aJie OMOIMOTEKH U B JOMAIIHUX YCIOBUSX, C JOCTYIIOM K pecypcam
Untepner. CamocrositenbHas pabora sBisieTcst Haubosee AeATeNbHBIM U TBOPUECKUM MPOLECCOM, KOTOPBIN BBHITIOIHSACT PsiJL
JTUIAKTHYECKAX (DYHKIHMH: CIOCOOCTBYET (POPMUPOBAHUIO THAJIEKTHUECKOTO MBIIUICHNUS, BEIPA0aThIBAET BHICOKYIO KYIBTYPY
YMCTBEHHOT'O TPY/a, COBEPLIEHCTBYET CIOCOOBI OPraHU3aLUH T03HABATEILHON 1EATEIbHOCTH, BOCIIUTHIBAET
OTBETCTBEHHOCTb, LIEJICYCTPEMIIEHHOCTD, CHCTEMAaTHYHOCTh M IIOCIEJ0BAaTENbHOCTE B pa00OTe CTYJeHTOB, Pa3BUBAET Y HUX
OepeXHOe OTHOLIEHHE K CBOEMY BPEMEHH, CIIOCOOHOCTh JOBOAMTH JI0 KOHILIA HAYaToe AeN0. Best cucTteMa HHAMBUAYATbHOM
CaMOCTOSATENBHON pabOoTHI IOKHA OBITH MOAYMHEHA YCBOCHHUIO MOHATHHHOTO amNapaTa, MOCKOJIbKY OJHON U3 BaYKHEHIINX
3a1a4 NOATOTOBKY COBPEMEHHOI'O IPAMOTHOI'O CIELUAINCTA SBIISIETCS OBIaJEHUE U IPAMOTHOE IPUMEHEHUE
npo¢ecCHOHANBHON TEPMHUHOJIOTHH. JIydiieMy YCBOGHUIO U TOHUMAHUIO TUCIUIUIMHBI IOMOTYT Y4eOHUKH, MOHOTpaduu,
CIPaBOYHUKY M UHTEPHET PECYPCHI, YKA3aHHBIE B CIIUCKE IUTEPaTypbl. Oc000€ MECTO OTBOAUTCS CAMOCTOSITENILHOM
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popaboTKe CTYIEeHTaMHU OTAETbHBIX Pa3esioB U TeM 10 U3y4aeMoi AUCIUIUTHHEE. B Xo1e caMmocTosTenbHOM padoTh
CTYICHTBI pa3pabaThIBAlOT AOKIAL 1 (JOPMY MPE3CHTAIMH N3y4aeMOr0 MaTepuaa, 4YTo CocoOCTBYET yBEIHMUYCHUIO 00beMa
3HaHUM, BHIPAOOTKE YMEHHIA 1 HABBIKOB BCECTOPOHHETO OBIAJICHUSI CIIOCO0AMH 1 IPHEMaMH MPOpeCcCHOHATBHON
JeATeNbHOCTH. VI3yueHne peKOMEHIOBAaHHOW JINTEPATYPHI CIeyeT HAYMHATh ¢ YIeOHUKOB M yIeOHBIX TOCOOHH, 3aTeM
MEPEXOAUTh K HAYYHBIM MOHOTpadHsIM U MaTepHaiaM MepHUOANICCKUX U3TaHHN.

CTyACHT HOJKEH YMETh CAMOCTOSATENBHO ITOI0UPaTh HEOOXOIMMYIO JUIsl y4eOHO# U Hay4IHOU paboTsl muTepatypy. [Ipu aTom
cienyeT o0pamarbes K MPeIMETHBIM KaTajaoraM 1 Ou0iarorpaduyeckum cripaBouHUKaM, KOTOPhIE UMEIOTCS B OMOIHOTEKaX.
Jnst akkyMysIsinuy HHGOPMAIUH 110 N3y9aeMbIM TeMaM PEKOMEeHyeTcsl GOPMHUPOBATE TMIHBIN apXHB, a TAKKE KAaTaior
HCTIONB3YeMBIX HCTOYHHUKOB, YTO MOKET HCIIOIB30BaThCsl HE TOJIBKO B PaMKax TAaHHOTO Kypca, HO U JUISl TOCTIEAYIOIIEro
HAMWCaHKsI JUTIOMHOTO MPOEKTA Ha BBIMYCKHOM Kypce. [IpoMexxyTouHOoM (OpMOi KOHTPOJIS YCIIEBAEMOCTH CTYICHTOB
SIBJIsIETCS 3a4eT. [Ipy MOArOTOBKE K 3a4eTy HEOOXOIMMO OPHEHTUPOBATHCS HA PEKOMEHYeMYI0 JuTeparypy. I1o kaxmon u3
TeM JJIsi CaMOCTOSITENIFHOTO M3Y4YeHHUs, PUBEICHHBIX B pabodeil mporpamMme, cielyeT cHadyaiaa MPOYUTATH
PEKOMEH/I0OBaHHYIO JIUTEPATYPY U IPH HEOOXOJMMOCTH COCTABUTh KPATKUil KOHCIIEKT OCHOBHBIX MIOJIOKEHUH, TEPMUHOB,
CBEJICHU, TPEOYIOMNX 3aIIOMUHAHISI U SIBIISIOIINXCSI OCHOBOIIOIATAIOIINMH B 3TON Teme. J{Jis paciiipeHus 3HaHHH 10
IHCIMIUIMHE PEKOMEHIyeTCsl HCIONB30BaTh MHTepHET-pecypehl: MPOBOJUTL MOUCK B Pa3IMYHBIX CHCTEMaX, TaKHX Kak
00IIIHe TOMCKOBBIE CHCTEMBI: WWW.yandex.ru, www.google.ru, a Takxe crieluaibHble TOHCKOBBIC

cucTeMbl: Www.chem.msu.su, Www.chemnavigator.hotbox.ru.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHUA JUCHUIIIMHBI OBYYAIOIIIUMHUCS C
HUHBAJIUAHOCTBIO U O'PAHUYEHHBIMU BO3ZMOKHOCTSAMMHU 310POBbS

OcBoeHHe AUCLUILIMHBI MHBAIUJAMU U JIMLIAMHU C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI OCYILIECTBILIETCS C
UCIIONBb30BAHUEM  CHELHUANbHBIX TEXHUYECKHX CPEACTB U TOJ0 MH(POPMALMOHHBIX TEXHOJOIUH, IpeaocTaBiIsieMbIX
PecypcHbIM yueOHO-METOANYECKUM LEHTPOM IO OOYYEHMIO MHBAIMJOB M JIMIl C OIPAHHUYCHHBIMM BO3MOXKHOCTSIMU 3[0POBbS
Yenl'V 1o 3ampocy o0ydaromnerocs.

1. MoOunbHbIE CrIelHanbHble TEXHHYSCKHe CPEeICTBa Ul JIMI C HapyLIEHHSMH 3pEHHS: MOPTATHBHBIA KOMIIBIOTED
¢ BBOIOM/BBIBOAOM Impudtom bBpaitns c¢ cuntesatopom peun «ElBraile-W14) G2»; HOyTOYKHM C HpOrpaMMHOI 3KpaHHOTO
noctyna NVDA; 3JIeKTpOHHBIC YBEIMYHMTENU JJIsl YIAJIEHHOTO IMPOCMOTpA; BHICOYBEIMYUTEIM NOPTATUBHEIC;, THQIIONIEED;
1 (poBbIe TUKTO(OHBL.

2. MoOuibHble cHelnuaibHble TEXHUYECKHE CpPEACTBAa MIJIs JIMI] C HApyHMIEHHSIMH CIyXa: CHUCTeMa CBOOOIHOTO
3BYKOBOTO MOJSI CO BCTPOEHHOM coBMecTUMOCTbIO ¢ FM-ycrpoiictBamu; paanoxiaccel «CoHeT-PCM» ¢ mepenaTymkom,
3aylIHBIM HMHAYKTOPOM M WHAYKIMOHHOHM meTieH; cucteMa HHQOpMalMOHHAS Ui cla0ocibluammx nepeHocHas «Mcrtox»
A2 CcO BCTPOCHHBIM IUIEEPOM — 3BYKOBEIM HH(OPMATOPOM; JOKYMEHT-KamMepa; HpOorpaMMHpYeMbIe CIyXOBBIE alIapaThl
WH/IMBUAYAJILHOTO T10JIb30BaHHUA.

3. AccuctuBHble HMHGOPMAIMOHHBIE TEXHOJOTHH: NPOrPaMMHOE OOECICUCHUE HKPAHHOTO JAOCTYIAa C CHHTE30M
peun NVDA; mnporpamMmbl 5KpaHHOTO YBEJIWYEHHS; MPOrpaMMBl PEUYEBOrO CHHTE3a M1 KOMIIBIOTEPOB M HOYTOYKOB,
IIPOrpaMMBbl PEUYEBOTO CHHTE3a AJIsI MOOMIIBHBIX YCTPOICTB; SKpaHHAs KJIaBHATypa; SKpaHHas Jyma.

IIpn HEoOXOAMMOCTH Ul OOYYarOUIMXCs C HApYIICHUSMH 3pEHHS Ha pabouux MecTaxX Ul IPOBENEHUS MPaKTHYECKUX HIIH
abOpaTOPHBIX 3aHATHI  YCTaHABIMBAECTCS CIIE[MAIbHOE NpOorpaMMHOe obecredeHne (IporpaMMma peueBOil  HaBUTAlUU
NVDA, pedeBbie CHHTE3aTOPbI, SKPAaHHBIE JIYIIHI).

B yueOHble aymuTopum oOecrneuuBaeTcsi OECIpPEISATCTBEHHBIH OOCTYN I OOydalomMXcs WHBAIWAOB U OOYdaromuxcs c
OTPAaHWYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbA. B KaxIoH ayauTopuu, rae oOydaroTCsl MHBAJIMIBI U JIMIA C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 3[0POBBS, IPEIYCMAaTPHBAETCA COOTBETCTBYIOIIEE KOJMYECTBO MeECT Ui OOYYaIOIUXCS C  y4eTOM
HapyIIEHUH UX 370pOBbSL.

Jinst ocBOeHMsl OUCLUUILIMHBI MHBAAMAAM U JIMLAM C OIPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsSI IPENOCTABIAETCA JOCTYI K
[eYaTHBIM MCTOYHHMKAM, HMeEomMMCA B HaydyHoH Oubnuorexke UYenl'VY, ¢ NOMOIIBIO CHELMAIBHBIX TEXHUUYECKUX CPEICTB;
JOCTYIl K 3JE€KTPOHHBIM MHCTOYHMKAM, IPEICTABICHHBIM B (hOpMe DJIEKTPOHHOTO JOKyMeHTa B (oHIe HaydHOW OMOIMOTEKH
Yen'Y unu 30eKTPOHHO-OMOIMOTEUHBIX CHUCTEMAX, C IOMOLIbIO CIEIHUAIBHBIX TEXHUYECKMX W MPOTPaMMHBIX CpPEICTB
(pabouee MecTO Ui HE3PSYEro IMOJB30BATENS C MPOTPAMMHBIM O0ECIEUCHHEM JKPaHHOTO JocTyna ¢ cHHTe30M peun NVDA,
pabouee MecCTO ¢ KOMIBIOTEPHBIM poiuiepoM U kiaBuatypoir Clevy ¢ OONBIIMMH KHONKAMHM M C pa3fCisAIoUICH KIIaBUIIN
HaKJIaJTKOM ).

YueOHO-MeTOAUYECKHE MaTepuaibl Uil OOyJaroIluXCsl W3 4Hhcia HMHBAIMAOB U JIMI C OIPAHUYCHHBIMH BO3MOXKHOCTSIMU
30pOBbs NPENOCTABILIIOTCA B (hOpMaX, afalTUPOBAHHBIX K OIPAHUYEHUSM HUX 3J0POBbsl U BOCHPUATUS HUH(DOpMALUU:

Jlist nun ¢ HapyIIeHUSIMU 3pEHUsL:

- B [Ie4aTHOH (opMe YBEITHMUECHHBIM MIPUGTOM,

- B (hopMe AIIEKTPOHHOTO JTOKYMEHTA,

- B popme ayauodaiina,

- B neyaTHoit popme mpudTom Bpaiins.

Jst nu1 ¢ HapyLeHUsIMU CIyXa:

- B mevyatHo dopwme,
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- B hopMe 2IIeKTPOHHOTO TOKyMEHTA.

Jlist M1 ¢ HapyIIeHUsMHU OTIOPHO-/IBUTaTENILHOTO arapara:

- B meyatHo# dopwme,

- B (hopMe 2IIeKTPOHHOTO TOKYMEHTA,

- B popme ayanodaiina.

JlaHHBII nIepeyeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'€HTa 00YYalOINXCSL.

Jns MHBaMUIOB M JMI{ C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI OCBOCHHME IHCIUIUIMHBI MOXKET OBITh YaCTHYHO HIIH
MOJIHOCTHIO OCYLIECTBJIEHO C HCIOJIb30BAHMEM JIMCTAHIIMOHHBIX 0oOpa3oBarenbHbix TexHonoruit (Moodle, Adobe Connect
Pro u mp.).

B ocBoeHMM JNUCHMIUIMHBI WHBAJUIAMH W JIMOAMH C OTPAHUYEHHBIMH BO3MOXHOCTSIMH  370POBBSl  MCIOJB3YeTCS
WHAWBUAYyallbHAass — pabota. [log  WHAMBHOyanbHOW  paboTOM  moapasymeBaeTcs JBe  (OpMBI  B3aUMOJACHCTBHS  C
IpernojaBaTeNieM: HHAWBUIyanbHas YydeOHas paboTa (KOHCYNbTallMH), T.e. JONOJHHUTEIBHOE pa3bsCHEHHE Y4eOHOTO
Marepuana H YDIyOJNeHHOEe H3ydeHHe MaTepHana ¢ TeMH OOYYaromIMMHCS, KOTOpBle B OTOM 3aWHTEPECOBAHBI, U
WHAWBUyalIbHAsE BOCHHTaTeNbHas pabora. VHAWBUAyalnbHBIE KOHCYJIBTAllMM HANpaBlICHbl HA WHIUBUIYaIH3aLUI0 OOY4EHHS
U YCTAHOBJICHHIO BOCIHHMTATEIFHOTO KOHTAKTa MEXIy IpernojaBareiieM W OOY4aloUIMMCS HHBAIAAOM WIH OOYYaloUIMMCS C
OTpaHUYEHHBIMH BO3MOKHOCTSIMH 3]I0POBBSI.

[Ipu mpoBexeHUM NpoLEAYphl OLIEHHUBAHUS PE3YJNbTATOB OOYYEHUS WHBAIWAOB W JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
3M0pPOBbS MO JMCIMIUIMHE OOECHEeYMBACTCS BBIIOJHEHHE CIEAYIOMNX JONOJHHUTENBHBIX TpeOOBaHUH B 3aBHCUMOCTH OT
WH/IMBUIYAJIbHBIX 0COOEHHOCTEH, 00yJarOIuXCs:

a) UWHCTPYKIUS [0 TOPSIOKY NPOBEIEHHS TPOIENYphl OLEHWBAaHMS IIPEIOCTABISIETCS B JOCTYMHOH Qopme (YCTHO, B
MMUCbMEHHOH opme, B miucbMeHHOI popme mpudTom Bpaiins, ycTHO ¢ HCIOIb30BaHUEM YCIYT CYypAONEPEBOIUNKA);

0) moctynHas ¢GopMa NpenoCTaBlICHHUS 3aJaHUH OICHOYHBIX CpeACTB (B meudaTHO#l ¢opme, B medyaTHOW (opme yBeTHMYCHHBIM
mpudTom, B neyatHoi Qopme mpudrom bpaitnsa, B GopMme 3IIEKTPOHHOTO NOKYMEHTA, 3a/laHUsl 3a4UTHIBAIOTCS aCCUCTEHTOM,
3a7aHus PEIOCTABIIOTCS C UCTIONB30BAaHUEM CYPAOIIEPEBOIA);

B) JnocTymHas (opMa NpEeNOCTaBICHHs OTBETOB Ha 3ajaHus (MUCEMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIBIOTEpE,
MUCbMEHHO 1pudToM bpaiiis, ¢ UCIONb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

IIpu npoBeneHHMU NPOLEAYPHl OLECHUBAHUS PE3YJIbTaTOB OOYYCHUS HHBAIUAOB M JIMI[ C OIPAHUYCHHBIMH BO3MOXKHOCTAMHU
30POBbs TMPEAYCMATPUBACTCA HCIOJIB30BAHUEC TEXHHUYCCKUX CPEACTB, HCO6XO)11/IMI)IX UM B CBA3UM C HUX HWHAUBUAYaJIbHBIMHU
0COOCHHOCTSIMU. OTH CpeAcTBa MOTyT ObITh mpenoctaBieHbl YenlY M MOTYT HMCHOJIB30BATHCS COOCTBEHHBIE TEXHHUYECKHE
cpeacTna. le/l HCO6XOZLI/IMOCTI/I HHBAJIMAaM W JiMIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBbS IIPECAOCTABIIACTCA
JOTIOJTHUTENbHOE BpeMs JUIS TIOATOTOBKH OTBETAa HA 3aJaHus, TNpoleqypa OIEHHBAHHS pe3yIbTaroB OOy4YeHHsS II0
JHCIMTUTNHE MOKET POBOIUTHCS B HECKOJIBKO JTAIIOB.

HpOBC,Z[CHI/IC npoueaypbl OILCHUBAHUS PE3YIILTATOB O6y‘{€HI/lﬂ HUHBAJIMAOB W JIHML C OrpaHUYCHHBIMU BO3MOKHOCTSIMU
3I0POBbs TOMYCKAETCSI C UCIIOIB30BAHUEM ITUCTAHIIMOHHBIX 06paSOBaTCJ'II>Hle TEXHOJIOTHIA.
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