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HOpMaTI/IBHO-HpaBOBLIC OCHOBBI pa3pa60TKI/1 U pcajin3annun pa6oqel71 nporpaMmbl JUCHUIIJIMHBI:

1. denepanpHblii rocyJapcTBEHHbI 00pa30BaTENbHBIM CTaHAAPT BBICIIETO OOpa30BaHUA —
creuuanuteT no cnenuanbHoctd 06.03.01 buonorus, yTBepkaeHHbIN pukazoM MuHucTepcTBa
HayKHU U BbIcIIero oopazosanus Poccuiickoit @enepanuu ot «7» aBrycra 2020 r. Ne 920 pyk.
VYcTaB U T0OKalbHbIE HOPMATUBHBIE aKThl Y HUBEPCUTETA.

. OO0mas xapakTepucTUKa 00pa30BaTeIbHOW MPOTrpaMMBl.

VY4eOHblil n1aH 00pa30BaTEIbLHON MIPOTPaMMBI.

2w

© denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIETO 00pa30BaHUS
«Poccuiickuii HalMOHAJIBHBIM MCCIENOBATEIBLCKAN MEIUIIMHCKUN yHHBepcuTeTr uMeHu H.U.
[Tuporosa» MunuctepcTBa 3apaBooxpanenus Poccuiickoit @enepannu



1. O01mue moI0:KeHNuS
1.1. llean u 3aga49u OCBOEHUS JUCIHUILIHHBI

1.1.1. Hens: IlonydyeHue CTyaeHTAaMH OCHOBONOJAralOUIMX 3HAHUW O COAEPXKAHUU U
BO3MOKHOCTSIX OWOMH(DOPMATUKH, O NPWIOKEHUU METOJNOB OMOMHPOPMATUKU [JIsl pElIeCHUs
OPUKIATHBIX OMOMEAMIIMHCKHX 3ajad, B TOM YHCIe, aHalh3a CXOJCTBA AMHUHOKHCIOTHBIX U
HYKJICOTUAHBIX MOCJIEAOBATEIbHOCTEH, KOMIBIOTEPHOIO MOJEIUPOBAHUS M  BHU3yallU3alUHU
TPEXMEPHBIX CTPYKTYp OENKOB, aHAIU3 TPAHCKPUITOMHBIX M T€HOMHBIX JAHHBIX, YTO MO3BOJUT B
OyAylmuM MOJIOJBIM crhenuanucraM ObicTpee U d(pdekTuBHEe BKIIOYUTHCSI B HAYYHO-
UCCJIEIOBATENLCKYI0 paboTy, a TakKe HCIOIb30BaTh PE3YIbTaThl COBPEMEHHBIX MOCTTEHOMHBIX
TEXHOJIOTHI B IMATHOCTUKE U MEPCOHAIM3UPOBAHHOM JICUEHUH MAIlUEHTOB.

1.1.2. 3agauu, pemiaembie B X0/1€ OCBOEHUS JUCHUILIIUHBI:

® Uzyuenune u (GOpMHpPOBAHHWE HABHIKOB PAOOTHI C KPYMHEHIIMMHU MEXIyHApOIHBIMU
UHTepHeT-pecypcamu onomenumHckux ganHbix (NCBI, EMBL, UniProt).

® l3yyeHue OCHOBHBIX MOHATHH U (GopMupoBaHHEe Oa30BBIX HABBIKOB pPabOTHI C
pe3ynbTaTaMyd  TPAaHCKPUNTOMHBIX W TEHOMHBIX HCCJIEJIOBAaHUH, TOJTYYEHHBIX C
UCTIOJIb30BAHUEM TEXHOJIOTHI CEKBEHUPOBAHUS HOBOTO TIOKOJICHUSI.

® [lomyueHHe OCHOBHBIX HAaBBIKOB IO BU3yalW3allMM M MOJAEIHPOBAHHIO TPEXMEPHBIX
CTPYKTYp OCIIKOB.

® ®opmupoBaHue 0a30BBIX HABBIKOB HCIIONB30BAHUS METOAOB OMOMH(DOPMATHUKU IS
pelleHuss TMPUKJIaJHBIX OWOMETUIIMHCKUX | KIMHHYECKHUX 3amad, dS(QexTuBHON
JMarHOCTUKH U TIEPCOHATM3UPOBAHHOTO JICYEHHSI TAIlUEHTOB.

® @dopmupoBaHHE CHCTEMHBIX 3HAHMH 1O OMOMH(OPMATHKE, CBS3aHHBIX C aHAJIU30M
HYKJICOTHHBIX 1 aMHHOKHCIIOTHBIX MTOCJIEI0BATEILHOCTEH.

1.2. MecTO THCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrPaMMbl

Hucuunnuna «buonndopmaruka» nzydaercs B 5 ceMecTpe(ax) U OTHOCUTCS K 00s13aTEIbHON YacTu
bnoka b.1 «lucuummimaely. SIBasercs 00g3aTeIbHOM TUCITUILINHOM.

OO01as TpyA0eMKOCTh TUCHUIUIMHEI cocTaBisiet 3.0 3.e.

JlJis yCHEemHOr0 OCBOGHHUS HACTOSIIEH AMCIMIUIMHBI 00ydarouiecss B paMkKax oOpa3oBaTelIbHOU
IIpOrpaMMBbl JOJIKHBI OCBOUTH CIIEYIOLIME JUCUUILIMHBI U TpakTUKU: MHOCTpaHHBIN s3bIK; Bpiciias
MaremaTuka; Opranuueckas xumus; buoxumus; I'eneruka.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JIesTeIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIEH
TUCLUIUIMHBI, HEOOXOJMMBI [l YCIEIIHOTO OCBOCHHUS JUCHUMIUIMH: AHalu3 pe3yiabTaToB
BBICOKOIPOU3BOIUTEIBHOIO CEKBEHUPOBaHUS; [ eHOMHUKa.

3HaHMSI, YMEHUS U OIBIT IPAKTHUYECKON JIesSTeIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIEH
JTUCIUIUIMHBI, HEOOXOIUMBI JIJISl YCIIEIIHOTO MPOXOXKACHHUS MpakTHK: HaydHo-uccrienoBaTenbckas
pab6ora; [Ipenauriomuas, HHUP.



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI

5 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHUS ANCHUIITIMHBI

OIIK-3 Cnoco0eH NpuMeHSATh 3HaHHe OCHOB BOJIIOLIMOHHOI TeOpPHH, HCII0/1b30BATH COBPEMEHHbIEe NPeICTaBJICHUS O
CTPYKTYPHO-()YHKIIMOHAJILHOWH OPraHM3aluM reHeTHYeCKOl MPOrpaMMbl ;KUBBIX 00bEKTOB U METO/AbI MOJIEeKYJISAPHOIi
OHOJIOrHH, TEHETHKHN ¥ OMOJIOrMH PAa3BUTHSI /151 HCCJIEIOBAHMS MeXaHU3

OIIK-3.1 1 IIpumensier 3HaHuE
OCHOB 9BOJIIOLIMOHHON TEOpUH

3natb: OCHOBHBIE IOHATHS U MCTO/IbI aHaJIu3a MOHCKyHHpHOﬁ OBOJJIIOLUU

Ymern: CTpouTh QUIOTCHETHYECKHE IEPEBBS

BuageTb NpakTH4YeCKHM ONBITOM (TPYA0OBBIMH JAelicTBUsIMH): KoMmnbroTepHOI
nporpammoit MEGA m1s mocTpoeHus (GHIOTeHETHYECKHE IEPEBhS

OIIK-3.U /12 Ucnonb3yet
COBPEMEHHBIE ITPEACTABICHHS O
CTPYKTYPHO-(PYHKIIOHATIBHON
OpraHM3alUy TeHETHIECKON
IIPOTrPaMMBbI KUBBIX OOBEKTOB U
METO/IbI MOJIEKYJISIPHOH OMOIoruy.

3HaTh: OCHOBHBIC MTOHSTHS, TIOJIXO/IBI U METOJIbI AHAJIM3a JAaHHBIX HCIIO0JIb3yeMbIe B
OononH(popMaTHKe

YMeTh: NIpUMEHSITH OCHOBHBIC ITOIXOIbI U METObI OMOMH(DOPMATUKY IS PEIICHUS
MPUKIaJHBIX OMOMEIUITMHCKUX

Biagers npakTH4YecKUM ONBITOM (TPYIOBBIMH JI€fiCTBHSIMH): HCIOJIE30BAaHUSI METOJIOB
OroMH(OPMATHKH TS PEIICHHUS TPUKITAIHBIX OMOMETUIIMHCKIX 32129

OIIK-7 Cnoco0eH NpuMeHSATH COBpeMeHHbIe HHGOPMALMOHHO-KOMMYHHKALMOHHbIE TEXHOJIOTHH JUISl PellIeHUs] CTAHJapPTHBIX
npogeccCHOHAJIBHBIX 32/1a4 € y4eTOM TpedoBaHuii HH(POPMALIMOHHO (e30MacCHOCTH

OIIK-7.U 1 IIpumenser
COBpPEMEHHbIC HH(POPMALIMOHHBIE
TEXHOJIOTUH U CHEIHATH3UPOBAHHOE
MIporpaMMHoOe oOecredeHue s
peureHus NpogecCHOHATBHBIX 3a/1ad.

3HaTb: OCHOBHBIE MOHSITHS, TTOXO0bI, HHGOPMALMOHHBIE PECYPCHI M METO/BI AHAITH3a
JaHHBIX, UCIIOJIb3yeMble B OHOMH(pOpMAaTHKE

‘YMeTb: IPUMEHATh OCHOBHBIE MOAXOABI, HH(POPMAIOHHBIE PECYPCHI X METOIBI
OGronH(OopMaTHKH [UIS pELISHHs IPUKIIAIHBIX OMOMEIHUIIMHCKHX 3a/1a4.

Baagersb NMPAaKTUYECKUM OIIBITOM (pr}lOBblMl/I HeﬁCTBﬂﬂMH): aHaJIM3a Ka4y€CTBa JaHHBIX,
HUCIIOJIb30BaHUs METO10B 6I/IOI/IH(i)OpMaTI/IKI/I JUJIA pEHICHUS IPUKIIa/IHBIX 6I/IOMGI[I/IHI/IHCKI/IX
3agad4.

OIIK-7.M 12 OcymecTBasieT HOUCK
nHpopmarmu 1 ee 00paboTKy ¢
HCIIOJIB30BaHHEM HH()OPMaLHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI.

3HaTth: pa60TBI C pe3ylibTaTaMu TPAHCKPUIITOPHBIX U TEHOMHBIX I/ICCJ'[GZ[OBB.HI/Iﬁ
TMOJIY4Y€HHBIX C UCIIOJIB30BAHUEM TEXHOJIOTHI CEKBCHUPOBAHU HOBOTI'O IIOKOJIEHUA

YMeTh: HCIONIB30BaTh HHTEPHET PECYPChl U OMOMH(POPMATHICCKUAE METOIBI B
OHMOMEIMIIMHCKUX MCCICIOBAHUIX.

Biagers npakTHYecKAM ONBITOM (TPYIOBBIMH JIeHiCTBHSIMH): pabOTHI ¢ pe3ybTaTaMu
TPAaHCKPUITOPHBIX U TEHOMHBIX UCCIIEI0BAaHNI MOTyYSHHBIX C HCIONb30BaHUEM TEXHOIOTHIA
CEKBCHUPOBAHUS HOBOT'O IOKOJICHUS




2.@opMmbI padoThI 00YYAKIINXCH, BUAbI YUeOHBIX 3aHATHI U UX TPYAOEMKOCTh

®opmbl padoThl 00yyaromuxcs / Blfjll)l Y4eOHBIX 3aHATHIi / @OpMBI Bcero Pacnpenenenune yacos 1o
MPOMEKYTOUHOH aTTecTAUU yacos ceMecTpam

5

YuyeOHble 3aHATHS

KonTakTHasi padoTa o0yyalouuxcs ¢ npenojaasaresneM B cemectpe (KPQO), B T.4.: 61 61

CoenmanusupoBadHoe 3anstre (C3) 39 39

Jlekrmonnoe 3ausrtue (JI13) 16 16

Kosmoksuym (K) 6 6

CamocTrosiTesbHasi padoTa o0y4yalomuxcs B cemectpe (CPO), 44 44

B T.4.:

IloaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 44 44

IIpoMe:KYTOYHASI ATTECTAINS:

KonrakTHas pa6oTa o0yuyarommuxcs B Xoe npoMexyTo4yHoii artectanuu (KPIIA), 3 3
B T.4.:
3auer (3)* 3 3
B yacax: OT/] = 108 108
0061Ha$[ TPYAOEMKOCTb JUCHUIIINHBI KPO+CPO+KPITA+CPIIA
T
(0TI B 3aueTHbIX eqununax: OTJI (B yacax): 36 3.00 3.00

* Bpems miis mpoBeAeHHUS MPOMEXKYTOYHOHM arrectauuu B (opme 3a4éTa BBIACISETCS B paMKax
KoHTakTHOU padoThl ([IB3) IIpoBenenne nmpomMexyTodHOM aTTecTanu B (hopMe 3a4éTa OpraHu3yeTcs
B COOTBETCTBUU C PACIHCAHUEM 3aHSITUH.



3. Copepixkanue IUCHUNIITHHBI
3.1. Conep:xaHue pa3ieoB, TeM IMCUUILIHHBI

5 cemecTp
Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia H TeMbl B JTHAAKTHYECKHX eTUHULIAX
/m KOMIIETeH NN JUCHUILIHHBI
Pa3nen 1. BBeienne B 0MonH(OpPMATHKY
1 |OIK-3.1/11, Tema 1. Beenenue B Hcropust BOZHUKHOBEHNUSI OMONH()OPMATHKN KaK HAYKH.
OIIK-3.1 /12, 6uonndopmaTuky. OCHOBHBIE CoBpeMeHHbIe B3IIsAIbl Ha OHOMH(OPMATHKY, €€ BO3MOXKHOCTH U
OIIK-7.1 A1, OGuonH(pOopMaTHIECKIE PECypCHl U niepcrieKTUBHL. ba3zoBble HanpaBIeHns: GHOMH(OPMATHKH:
OIIK-7.1 12 6a3bl JaHHBIX reHoMHUKa 1 poTeoMuka. Criennduka paboTsl ¢ GHOTOrHYECKUMH
JAaHHBIMU. MeTOMOIOTHSI UCIIOIb30BAHHS TT0IX00B
OuonH(pOPMATHKH JUIS peleHus (yHIaMEHTAIbHBIX H
MIPUKJIAHBIX 3a1a4. ONTHMH3aIMs TONCKa HayYHOW HH(pOPMAIIH
¢ nomomrsio PubMed. Baswr nannsix Entrez, GeneBank, EBI,
EMBL, DDBJ u np., moaens nanusix NCBI, ocHoBa
(bopMupOBaHUs TAHHBIX, THITHI JAHHBIX [UIS OMCAHUSA 0OBEKTOB
(crateit, mocnenoBatenbHOCTelt JTHK, OenkoB, naHHBIC H3MEHEHUS
reHHoii skcnpeccun) B BJI, cTpykTypa 3anuceii B ¢aiinax
(xITIOUeBBIE CII0BA, COKPAIIEHHS | T.I1.), (POPMATHI IIPECTaBICHHS
nmanHblX (Fasta, 1 op.), 0COOEHHOCTH NpEeACTAaBICHUS JaHHbIX B
0a3ax JaHHBIX.
2 |OIK-3.1UA1, Tema 2. PaGoTa ¢ 6a3zamu TaHHBIX OcHoBable OnonH(popmatuueckue 0a3br qanHbIX: NCBI (RefSeq,
OIIK-3.112, NCBI (RefSeq, OMIM, Nucleotide, OMIM, Nucleotide, Gene, Protein, dbSNP, ClinVar);
OIIK-7.1 11, Gene, Protein, UniGene)
OIIK-7.1M112
3 |OIIK-3.1M/11, Tema 3. bassr naaneix UniProt, KEGG, [OcnoBubie bnonnpopmatiueckue 6a3pr ganHbx: NCBI (RefSeq,
OIIK-3.1]12, GeneOntology 1 EMBL OMIM, Nucleotide, Gene, Protein, dbSNP, ClinVar); EMBL,
OIIK-7.1A1, UniProt, PDB, KEGG.
OIIK-7.1 /12
4 |[OIIK-3.UA1, Tema 4. I'enomuslit 6pay3ep UCSC I'enomusie 6pay3epsl (NCBI Map Viewer, UCSC).
OIIK-3.1 112,
OIIK-7.1A1,
OIIK-7.1M112
Pa3nen 2. IlapHoe M MHOKeCTBeHHOe BbIDABHHBAHHE
1 |OIK-3.1/11, Tema 1. IIpuHIMIIBEI BEIpaBHUBAHUS BripaBHuBaHus nocnenoBaTenbHoCcTeH. Llenu u Tumsl
OIIK-3.1 12, MoCIe0BaTeIbHOCTEH. MaTpHUIIbI BbIpaBHHMBaHMM. [lapHOoe BripaBHUBaHue. Fasta, BLAST (Basic
OIIK-7.1 1, 3ameH. [Tonstue romonorun. BLAST  [Local Alignment Search Tool). [IpuHIume! BelpaBHUBaHUS
OIIK-7.1 12 nocienoBaTenbHocTeil. [lonsTue romonoruu. Oprojaoru U
napasnoru. Pacuér onenkn BeipaBHIBaHMs (Score). CXoacTBO
MOCJIeI0BAaTENbHOCTEH (MAEHTUYHOCTh, KOHCEPBATUBHOCTH ).
Marpuust 3amed (PAM, BLOSUM). I'moGanbHOe 1 JIoKanbHOE
BbIpaBHHBaHME. ONITIMU3ALHS BHIPaBHUBAHUS. MeTO/IbI TapHOTO
BEIpaBHHUBaHMA (anroputMoM Hunenmana-Bynima, nuHammudeckoe
nporpaMMHpoBaHue, anroput™M CMuTa-yYoTrepMana).
2 |OIK-3.1A11, Tema 2. PSI-BLAST. MuoxectBeHHOE |HCTpYMEHT Ui MOMCKA YOAJCHHBIX SBOJTIOIUOHHBIX
OIIK-3.1U12, BbIpaBHHBaHKE. [Ipodumu. JloMeHBbI. B3aumooTHoueHuit PSI-BLAST. MHoxecTBeHHBIC
OIIK-7.1 A1, Bazser nanaeix PROSITE u PFAM. BeipaBHuBaHus. b/l NCBI HomoloGene. Anroputmsl u
OIIK-7.1 12 rapaMeTpbl MHOXECTBCHHOI'O BbIpaBHUBaHUS. [IporpaMmsl aist
MIPOBEAEHNS] MHOKECTBEHHOTO BBIPAaBHUBAHNUS PEIICHNE 3312
MHO>KECTBEHHOTO BBIPABHHUBAHUS C TOMOIIBIO IPOTPaMM
ClustalW, Praline, Probcons, MUSCLE, TCoffee. Mcnons3oBanue
METO/1a CKPBITBIX MapKOBCKHX MOZEINEH sl MHOXKECTBEHHOTO
BBIPABHUBAHMUS NTOCIIE0BATENBHOCTEH. JlIoMeHBI 1 mpodunn.
Perynsipasre BeipaxxeHus1. b1 1yt morcka MOTHBOB B OelTkax
PROSITE. BJI o ananu3y 0enkoBbiX cemeiicts PEFAM
3 |OIK-3.1A1, Tema 3. [lapHOE BEIpaBHHBaHUE [apHoe BrIpaBHIBaHUE. [[pUHINTIBI BEIpABHUBAHUS
OIIK-3.1]12, nocneaoBatenbHocTel. [TonsTre romonoruu. OpToyiory U
OIIK-7.1 A1, napanoru. Pacuér ouenku BeipaBHHBaHUA (Score). CX0ACTBO
OIIK-7.1 12 rnocjenoBaTeabHOCTEH (MICHTUYHOCTh, KOHCEPBATUBHOCTD).
Marpuust 3ames (PAM, BLOSUM). I'mo6ansHoe 1 ToKasHOE
BeIpaBHMBaHue. ONTHMH3AIMS BEIpaBHUBAaHMS. MeTo bl MapHOTO
BEIpaBHUBaHMA (anroputMoM Hunenmvana-Bynmma, nurammudeckoe
nporpamMmmupoBanue, aroputM Cmura-Yorepmana). BLAST
(uaTepdeiic, anropuT™).
4 |OIIK-3.1/11, Tema 4. BLAST, MHOkeCTBEHHOE BLAST (untepoeiic, anropurm). MHOXeCTBEHHBIE
OIIK-3.1 112, BbIpaBHUBaHME. ba3bl JTaHHBIX BeipaBHuBanus. b/l NCBI HomoloGene. AIroput™sl u
OIIK-7.1 11, PROSITE u PFAM. napaMeTpbl MHOXKECTBEHHOTO BbIpaBHUBaHUs. [IporpaMmsl amst
OIIK-7.112 MIPOBEICHNU MHO>KECTBEHHOT'O BEIpaBHUBAHHS PELICHUE 33134
MHO>KECTBEHHOTO BBIPAaBHUBAHUS C ITOMOIIBIO IPOTPaMM
ClustalW, Praline, Probcons, MUSCLE, TCoffee




Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX

/n KOMIIeTeHIHH JUCHUILIHHBI

Pa3nen 3. @PuinoreHeTHYeCKUi aHATN3 U MOJIEKYJISIPHAS IBOJIIOLMSA

1 [OIIK-3.1/11, Tema 1. @unorenernueckuit ananu3 1 |PUIIOreHUs U SBOIIOLUOHHBIE 1epeBbs. [1o1X0ab! K H3yUeHHIO
OIIK-3.1 112, MOJIEKYJIAPHAs 3BOJIIOLIUS ¢unorenesa, BUIOBOTO pa3HOOOpasHs 1 SBOJIOLIUOHHBIX
OIIK-7.1 A1, B3aMMOOTHOLICHUI HAa OCHOBE TEHOMHBIX U IPOTEOMHBIX
OIIK-7.1 12 uccienoBanuii. CoBpeMeHHbIC TIPHHIIMIIBI OHOJIOTHUECKOM

TakcOHOMUH. OHUIOTeHeTHYECKHEe MOJETH 1 aHAIN3 JaHHbIX.
CpaBHHTEIBHbIH aHAIN3 TEHOMOB B (DMIIOT€HETHYECKHX
HCCIEA0BAHUAX. VICTOUHHKY H3MEHUYMBOCTH I'€HETHUECKOM
nHpOpMaIMK (Jenenny, TyIIMKaUd, PeKOMOUHALNH, HHBEPCHH,
TPAHCIIOKAINH, IepeMEIeHIS MOOMIBHBIX TeHETHIECKIX
3JIEMEHTOB FOPU30HTANIbHBIN IEPEHOC FEHETUYECKON
nH(pOpMaImy, TeHOMHBIC MyTalun). TpaH3UIUK U TPAaHCBEPCUIL.
DaKTOpBI BOJIIOLUH T'€HETUYECKUX CUCTEM. I eHeTHUeCcKas U
STIHTeHeTHYeCKast HaCIeACTBEHHOCT. [IpHHINIIET onpeieNieHus
(UIOreHeTHYECKOro POJCTBA U SBOJIOLIMOHHBIX
B3aUMOOTHOIICHHH. KOHIIeNIust MOIEKYIIpPHBIX 9acOB.

2 |OIIK-3.1/11, Tema 2. ®unorenus. MEGA — dunoreHeTndecKue JepeBbs. AITOPUTMBI IOCTPOCHUS
OIIK-3.1 12, mporpaMma 1iisi uIOreHeTH4ecKoro ¢uorenerTnyeckux aepesbeB. Tomonorus nepesbeB. MEGA —
OIIK-7.1 1, aHaJIM3a MoC/Ie0BaTeIbHOCTEH. nporpaMma Jyist GHIOTeHeTHIECKOTo aHaIn3a
OIIK-7.M/12 TOCJIEI0OBATENHLHOCTEN.

Pa3nen 4. NGS — ceKBeHHPOBaHHE CJIeayIonero nokojgenus. Coopka renomon. Anaan3 PHK u 3xkcnipeccuy reHoB

1 |OIK-3.1/11, Tema 1. NGS — cekBeHHpOBaHHE CoBpeMeHHbIE TPUHIHITEI PA0OTHI ¢ IETBIM TeHOMOM. BakHeiinme
OIIK-3.112, creayroiero mokosexus. Coopka 3a/1a4yM MOMCKA B CEKBEHUPOBAaHHOM T'eHoMe. HepereHHsie 3agaun
OIIK-7.1 A1, TEHOMOB. 1 iepcrieKTuBEl. COOpKa TeHOMOB.

OIIK-7.1J12

2 |OIK-3.1[11, Tema 2. Ananu3 PHK u sxcnpeccuun Mukpouurnsl (microarrays) U aHaau3 IpopHIeh SKC-MPECcCHH
OIIK-3.1]12, TE€HOB reroB. Texaomorust RNASeq. baza nanapix NCBI UniGene, GEO
OIIK-7.1 11, (Gene Expression Omnibus) - 6a3bl JaHHBIX 110 YKCIPECCHH TCHOB.
OIIK-7.1 12 Bl EBI: Array Express u Expression Atlas. Pemenne 3agau

TOUCKa I0CTOBEPHO TUIIEP- U TUIIO- SKCIIPECCHPYEMBIX T€HOB.
[TpuHIUITET HAXOXKICHUS KOOPANHUPOBAHHEIX B3aNMOOTHOIICHUIT
MEXAYy reHaMu (T€HHBIX CeTel).

3 |OIIK-3.1A1, Tema 3. AHanu3 KauecTBa JaHHBIX WHCTpyMeHTHI 715 aHaIH3a KayecTBa Pe3yJIbTaToB
OIIK-3.1 112, CEKBEHUPOBAHUS. CEKBEHHPOBaHUSI.

OIIK-7.1A1,
OIIK-7.MJ12

4 |OIIK-3.1/11, Tema 4. Coopka reHoMa. WHcTpyMeHTHI 171 COOPKH ¥ paboTHI C TEHOMOM
OIIK-3.1 112,

OIIK-7.1 11,
OIIK-7.1M112

5 |OIK-3.1A1, Tema 5. VcTounnku Hcnonb3oBanue s3p1ka R 11t 06paboTKu pe3yapTaToB
OIIK-3.1 /12, TPaHCKPUIITOMHBIX IaHHBIX. TPAaHCKPUITOMHBIX JaHHBIX. [IpenBapuTenpHas 00paboTKa 1
OIIK-7.1 11, Hcnonp3oBanue s3pika R i HOpMaJu3anus JaHHBIX. J{narpaMmel paccesHust. CTaTHCTUIECKUI
OIIK-7.1 12 00pabOTKY Pe3yIbTaToOB JaHHBIX aHaJIM3 MUKPO3PPEHHBIX TaHHBIX.

MHKPOYHIIOB.

6 |OIIK-3.1U[11, Tema 6. Ucnonp3zoBanue s3bika R gt |Craructuueckuit anann3z RNASeq gannbix. [Toctpoenue
OIIK-3.1 112, 00pabOTKH Pe3yIbTaTOB JaHHBIX TEIJIOBOM KapThl U3MEHEHUS T€HHOM SKCIIPECCUH.

OIIK-7.1 11, RNASeq.
OIIK-7.1M 112
Pasznen 5. CTpykTypHass 0MoMH(OPMATHKA ¥ IPOTEOMHUKA

1 |OIK-3.1/11, Tema 1. CtpykTypHas CrpykTypa Oenka (BTOpHYHAas, TPETUYHAS, YETBEPTHYHAS).
OIIK-3.1 /12, 6uonHpopmaTHKa Mertozpl HOTy4YeHHs TPEX-MEPHOU CTPYKTYphI Oenka. PDB.
OIIK-7.1 A1, Crpyktypa PDB ¢aiina. bazsr qaHHBIX TpeXMEPHBIX CTPYKTYP
OIIK-7.1 12 (CATH, Dali, SCOP, FSSP, NCBI Structure, NCBI CDD).

WHCTpYMEHTHI 17151 ”HTEPaKTUBHON BH3yaIHM3alns OEIKOBBIX
CTPYKTYD.

2 |OIIK-3.1/11, Tema 2. AHanu3 Oenka, MPOTCOMHKA. buonnpopMaTHKa 17151 MPOTCOMHBIX HCCIICIOBaHU#. Brrurcienue
OIIK-3.1 12, Benok-6enkoBbie B3anMOICHCTBHSL. MAacchl U H303JICKTPUUECKOl Touku Oenka. [Iporeonurnieckue
OIIK-7.1U/11, PerynatopHsie 1 MeTabOINYECKUE nentuabl. baser nanaeix SWISS-2DPAGE, PeptideAtlas, Human
OIIK-7.112 mytu. [locTpoenue u anamu3 Proteome Atlas, NeXtProt.

OMOJIOTHUECKUX CETeH.

3 |OIIK-3.1A1, Tema 3. IHCTpYMEHTHI A7t MHCTpyMEHTHI A1 HHTEPAKTUBHOM BU3yalu3anus OCIKOBBIX
OIIK-3.1 12, UHTEPAKTUBHOHU BU3yalU3alys CTPYKTYp. BEIIBIEHHS CXOMHBIX 3-MEPHBIX CTPYKTYp OEIKOB
OIIK-7.1 1, 0EJIKOBBIX CTPYKTYp. BhIsBICHHS (NCBI VAST). H3y4eHne cBOWCTB OSITKOBBIX MOJICKYII IIPH
OIIK-7.1 12 CXOJHBIX 3-MEpHBIX CTPYKTYp OenKoB  |momomu mporpammsl PyMol.

(NCBI VAST). Busyanuzamus 3D
CTPYKTYp C HCIoJb30BaHreM PyMol.

4 |OIIK-3.1/11, Tema 4. MozgenupoBanue TpexMepHOH |MeTosI Ipeacka3anust OEIKOBBIX CTPYKTYD 110
OIIK-3.1 12, CTPYKTYpHI O€Ka METOIOM M0CJIEe0BATEILHOCTAM aMUHOKUCIOT. MoJeTnpoBaHue
OIIK-7.1 1, TOMOJIOTHYECKOTO MOJEJIMPOBAHUS B TPEXMEPHO! CTPYKTYpPHI O€JIKa METOJIOM FOMOJIOTHIECKOTO

OIIK-7.1M112

nporpamme Modeller

MoAenupoBanus B nporpamme Modeller




Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX
/n KOMIIeTeHIHH AV CHUTIJIMHBI

5 |OIK-3.1A1, Tema 5. [Iporpamma Busyanmzauuu 1 |[locTpoenue u ananmu3 Ouonorndeckux cereit. [lporpamma
OIIK-3.112, aHanM3a OMOJOTHYECKUX CeTer — BU3YyaJIM3alliK U aHaIn3a Ouonornueckux cereit — Cytoscape.
OIIK-7.1 A1, Cytoscape.

OIIK-7.1J12

3.2. Ilepeyenb pa3aeaoB, TeM IUCHUILUIMHBI JJsi CAMOCTOSITEJBHOT0 H3Yy4YeHUs
o0yyaruumMmcs

Pa3ZIeJ'II)I 1 TCMbI JUCHUINIMHBI AJId CAMOCTOATCIBbHOIO U3YUCHUS O6y‘-IaIOH_II/IMI/IC$I B IIporpamMme HE
PEyCMOTPEHEI.



4. TemaTuyeckuii NJaH KOHTAKTHOW padoThl 00y4yawIIUXCsi C NpemnojaBaTeeM IpPH
NPOBeIeHUM 3aHATHI

Ne | Buasl Ilepuon o0yuenus (cemectp). IlopsinkoBbie HOMepa U KosmuecTBo | Buabl Tekymero Dopmbl
N | y4eOHBIX | HAaMMEHOBAHMSI pPa3e/10B (IPH HAIMYHH), TeM, y4eOGHbIX 4acoB KOHTPOJISA NpoBeaeHust
/m | 3aHATHIR* 3aHATHI KOHTAaKTHOIi | ycmeBaemocTu™®* TeKyILIero
padoTsI KOHTPOJIsI
YCIEBAEMOCTH* **
KII | OY | P3
1 2 3 4 5 6 7 8
5 cemecTp

Pasznen 1. Beenenue B OnonndopmMaTiKy

Tema 1. Beenenne B Onoundopmarnky. OcCHOBHbIE OMOMH(DOPMATHUECKUE PECYPCHI M 0a3bl JaHHBIX

1 J3 Beenenne B Ononapopmatuky. OCHOBHBIE 2 pi| 1 1
OouonHpopMaTHIECKHE peCypChl M 0a3bl JaHHBIX

Tema 2. Pabora ¢ 6a3zamu maHabix NCBI (RefSeq, OMIM, Nucleotide, Gene, Protein, UniGene)

2 C3 Pa6ota ¢ 6azamu nanabx NCBI (RefSeq, OMIM, Nucleotide, 3 T 1 1
Gene, Protein, UniGene)

Tema 3. bassl gannbix UniProt, KEGG, GeneOntology 1 EMBL

3 I C3 IBa31>1 nanubeix UniProt, KEGG, GeneOntology 1 EMBL | 3 | T I 1 | I 1
Tema 4. I'enomuslii 6paysep UCSC
4 | C3 IFeHOMHLIﬁ 6payzep UCSC | 3 | T | 1 | | 1

Pa3nen 2. IlapHoe ¥ MHOXKECTBCHHOE BEIDABHUBAHHC

Tema 1. [IpunHIunsl BeIpaBHUBAHMS IIOCIEA0BaTEAbHOCTEH. MaTpuilsl 3ameH. [loustue romonorun. BLAST

5 JI3 [IpuHLMTIBI BEIpaBHUBAHUS MOCIEA0BaTEIbHOCTEN. MaTpULbl 2 I 1 1
3ameH. [lonstre romosiorun. BLAST

Tema 2. PSI-BLAST. MuoxectBenHoe BoipaBHuBanue. [Ipodwin. Jlomensl. bassl ganusix PROSITE u PFAM.

6 J3 PSI-BLAST. MHoxecTBeHHOE BbIpaBHUBaHUE. [Ipodumm. 2 pil 1 1
Jlomensl. basel mannbix PROSITE u PFAM.

Tema 3. [lapHoe BeIpaBHUBAHUE

7 | C3 |HapHQe BBIpaBHUBAHME 3 | T | 1 | | 1
Tema 4. BLAST, muoxxectBeHHoe BeipaBHuBanue. baspl qanusix PROSITE u PFAM.
8 C3 BLAST, MHOXeCTBeHHOE BbIpaBHHBaHHE. ba3bl TaHHBIX 3 T 1 1
PROSITE u PFAM.

Pa3nen 3. OUIOreHETHYECKHI aHAIN3 U MOJICKYJIApHAA 5BOJIFOIIMA

Tema 1. DuoreHeTHYECKUH aHAIM3 U MOJEKYJIIPHAS DBOJIIOIIHS

9 | JI3 |(1)HnoreHeTn'{eCKm71 aHaJU3 U MOJIEKYJIIpHAs 3BOJIFOLIHS 2 | J1 | 1 | | 1

Tema 2. Punorenus. MEGA —niporpamma i (QUIOT€HETHYECKOTO aHAINM3a IOCIEN0BATEILHOCTEMN.

10 C3 Ounorenust. MEGA —mniporpaMma asist (pUIOTeHETHIECKOTO 3 T 1 1
aHaIN3a MOCJIeIOBATEIEHOCTEH.

11 K KosiokBuyMm no pasnenam 1-3 3 P 1 1 1

Pasnen 4. NGS — cekBeHHUpoBaHHe cieayomero nokonenus. Coopka reromoB. Ananu3 PHK u skcnipeccru reHoB

Tema 1. NGS — cekBeHHpOBaHHUE Ceayomero mokouenus. COopka reHOMOB.

12 J3 NGS — cexkBeHUpOBaHHUE CIIEAYIOMETo mokoneHus. Coopka 2 Pl 1 1 1
TeHOMOB.

Tema 2. Ananmu3 PHK u skcnipeccuu reHOB
13 | JI3 |AHaJ‘m3 PHK u skcripeccuu TeHOB | 2 | J1 | 1 | 1 | 1

Tema 3. AHanu3 KayecTBA IAHHBIX CCKBEHUPOBAHUS.

14| C3 |AHaJ‘II/I3 KauyeCTBa JIAHHBIX CCKBEHUPOBAHHSL. | 3 | T | 1 | 1 | 1

Tema 4. COOpKa reHOMa.
15| C3 |C60p1<a TeHOMa. | 3 | T | 1 | 1 | 1

Tema 5. cTOYHHMKH TPaHCKPHIITOMHBIX AaHHBIX. Mcnoap30BaHMe sA3bIKa R U1t 00pabOTKH pe3yIbTaTOB JAHHBIX MHKPOUYHUIIOB.

16 C3 McTouHnKY TpaHCKPUNITOMHBIX TaHHEIX. Vcmons3oBanne 3 T 1 1 1
s3bIka R 1151 00pabOoTKY pe3ysIbTaToB IAHHBIX MUKPOYHIIOB.

Tema 6. Mcnonp3oBanue si3bika R jij1st 00paboTku pe3ynpraTtoB qaHHBIX RNASeq.

17 C3 Hcnons3oBanue s3bika R 17151 00paboTKH pe3yIbTaTOB TaHHBIX 3 T 1 1 1
RNASeq.

Pasznen 5. CtpykrypHas OMonH(OpMaTHKa ¥ IPOTEOMMKA




Ne | Buasl Iepuon o0yuyenus (cemectp). [lopsiikoBbie HOMepa U KonnuectBo | Buabl Tekymero DopMmbI
N | y4eOHBIX | HAHMMEHOBAHMS Pa3aesioB (MPH HAJIMYUH), TEM, YUeOHBIX 4acoB KOHTPOJIsI MPOBeIeHUS
/n | 3ansTHIT* 3aHATHI KOHTAKTHOIi | ycmeBaeMocTH™ * TeKylIero
padoThI KOHTPOJISI
YCIEBAEMOCTH* **
KII | OY | P3
1 2 3 4 5 6 7 8
Tema 1. CTpykTypHas OMOHH(pOPMATHKA
18 | JI3 CrpykrypHas ouondhopMaTrKa 2 | J1 | 1 | 1 | 1
Tema 2. Ananu3 Oernka, mpoTeoMuka. bernok-0enkoBbie B3anMoIecTBIs. PerymstopHbie n Metabommueckue myTH. [locTpoeHue u
aHaJIU3 OMOJIOTHUECKUX CETCH.
19 J3 Amnanu3 Oenka, mpoTeoMuKa. benok-6enkoBsie 2 pi| 1 1 1
B3aUMOJICUCTBHS. PerynsaropHbeie U MeTabOIMYCCKUE Ty TH.
ITocTpoeHune 1 aHAIM3 OMOJOTHYECKUX CETEH.
Tema 3. VIHCTpYMEHTHI [JIsl HHTEPAKTUBHOW BU3yan3aliysi OEIKOBBIX CTPYKTYp. BBISBICHUS CXOIHBIX 3-MEPHBIX CTPYKTYp OENKOB
(NCBI VAST). Busyanu3aius 3D cTpyKTyp ¢ Mcnonb3oBanueM PyMol.
20 C3 MHCTpyMEHTHI U1l THTEPaKTUBHOM BU3yaIH3alys OEIIKOBBIX 3 T 1 1 1
CTPYKTYyp. BBIsBICHNS CXOIHBIX 3-MEPHBIX CTPYKTYp O€NKOB
(NCBI VAST). Busyanuzamus 3D cTpykTyp ¢
ncnob3oBanremM PyMol.
Tema 4. MoienupoBadre TPEXMEPHON CTPYKTYPBI O€JIKa METO0M I'OMOJIOTHYECKOI0 MOJIEINPOBaHys B nporpaMme Modeller
21 C3 MopaenupoBaHie TPEXMEPHOH CTPYKTYpBI OeIKa METOI0M 3 T 1 1 1
TOMOJIOTHYECKOT0 MOJICIIMPOBaHus B mporpamMMe Modeller
Tema 5. [Iporpamma BU3yaau3aliy U aHAIKM3a OMoaorudeckux cereit — Cytoscape.
22 C3 IIporpaMma BH3yanu3anuu U aHaIn3a ONOJIOTHIECKUX ceTeil — 3 T 1 1 1
Cytoscape.
23 K KommokBuyM 1o pasaenam 4-5 P 1 1 1
24 3 3auer 3 1A 1 1
Bcero B cemecTpe 64 23 13 23
Bcero no jucuuninne 64 23 13 23
(¥, **, ¥** cMOTpH yCIIOBHBIE 0003HAUCHUS)
YcaoBHbIE 0003HAYEHHS
Bunb! yueOHbIX 3aHATHN ™
Buabl yueOHbIX 3aHATHIT CoxpaniéHHoe HaMUMeHOBAHHE
JleximoHHOE 3aHATHE Jlexmus JI3
Criennanu3upoBaHHOE 3aHATHE Crienanu3upoBaHHOE C3
Komnnoksuym Komnoksuym K

Buapl Texymiero koutpods ycneBaemoctu (BTK)**

Buabl Tekyuero KOHTpoJIst CoxpaménHoe Conepixanune
ycneBaemoctu (BTK) HAHUMEHOBaHHE

Texymmuit Juctmmmuaupytomuii | J] | KorTpons nocemaemocTr 3aHATHI 00y9atoIMCst
JTUCLMILTMHUPY IO I
KOHTPOJIb
Texkymuit TeMaTu4ecKui Temaruyeckuit T | Ouenka ycBoeHus 00y4aroniMcst 3HaHUH, YMEHHH H OTIbITa
KOHTPOJIb MIPAKTUYECKOHN JIESATENBHOCTH 110 TEME 3aHATHUS
Texynmii pyOesxHBII PyOexHbIit P | Onenka ycBoeHus 00y4aromuMcst 3HAHU, YMEHHI U OTIbITa
KOHTPOJb MPaKTUYECKOH AESATENFHOCTH MO TeMe (pa3aeiy, MOLYII0) JUCIUILTHHBI

@DopMbI IPOBEJICHUS TEKYILET0 KOHTPOJIS yCIIEBAEMOCTH O0yyaromxcs ***




(I)OprI MPOBEACHUSA TEKYIEr0 KOHTPOJISA

Texnnueckoe u

Bo3moxkHOCTH MPOBEACHUSA TCKYIIETr0

ycnepaemoctH odyqaromuxcs (PIITKY) coKpaléHHoe KOHTPOJISl yCIeBaeMOCTH 10 BHAAM KOHTPOJIs
HaHMeHOBaHHE
b | T P
1 | KonTpons nmpucytcTBus IIpucyrcrBue KIT | +
2 | Ompoc ycTHBIH Omnpoc yCTHBIH oy +
3 | Peurenue mpakTuuecKkoi (CUTyallMOHHOM) [IpakTuueckas P3 +
3amaqn 3agaqa




S. IlpomexyTouHas aTTecTAlMs 00YYAIOLIHUXCSH 10 JHCIUIIIMHE
OueHoOYHBIE CPEICTBA IPOMEKYTOYHOM aTTeCTAlluH

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

Cemectp ®Dopma NpoOMeKyTOUHOI ®opMa npoBeeHUs MPOMEKYTOUYHON aTTECTALMI
aTTeCTAMU ™ ***
1 2 3
5 3ayer Kontpons npucytctsusi, PemeHne npakTuaecko (CUTyallMOHHON) 3a1auk
ceMecTp
YciaoBHbIE 0003HAYEHHS ** %%
DopMbI MPOMEKYTOYHOM ATTECTALMH CoxpanménHoe HaMMeHOBaHHE
3ager 3auer 3

5.2 Kpurtepuu BbICTABJICHHS OLIEHOK

KpnTeplm BBICTABJICHUS OLCHOK IMPH MPOXOKACHUN HpOMe)l(yTO‘lHOﬁ arrecralnum B (bopMe

3ayera
S cemecTp
xana Kpurtepuu BbicTaB/IeHHS OLIEHOK
OIleHUBAHHUS
«3auyTeHo» |CTyAeHT: - yMeeT IPHUMEHATH MOIy4YeHHbIE 3HAHNS NIPU PELIECHUN IPAKTHYECKUX (CUTYalMOHHBIX) 3aa4, HO JOITyCKaeT

HE3HAYNTENbHbIC OMNOKY; BBIIOIHIII 3a1aHHs, IPEyCMOTPEHHbIEe OMIIETOM; - JaeT He MOJIHBIH, HeIOCTaTOYHO
apryMEeHTHPOBAHHBII OTBET; - JeNIaeT PaBHIbHBIE 0000IIEHNS M BBIBOABI IO OTAEIBHBIM BOPOCAM; - IEMOHCTPUPYET
YCBOEHHE NTPOrpaMMHOI0 MaTepHaia (B X0/ie OTBETa B OCHOBHBIX YepTaX PacKphIBAET CYLTHOCTh NOHATHH, SBICHHH,
MIPUHIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOPHil), HO HCIBITHIBAET 3aTPYIHEHNUS IIPU €T0 CAMOCTOSITEILHOM
BOCIPOU3BEJICHUH, TPeOyeT JOMOIHUTEIBHBIX M YTOUHSIONIMX BOIPOCOB NPENOAABATENs; - JOIyCKaeT OMUOKH IIPU
BOCHPOU3BEICHUN 3HAHHMN; - HA JOMOJHUTEIbHBIE OTBETHI IO TPOTPaMMHOMY MaTEpHAaTy OTBEUYAET C TPYIOM;
JlomyckatoTcst OMMOKH ¥ HETOYHOCTH B COAEPKAHUU OTBETA, KOTOPHIE MCIPABILIFOTCS 00YJAIOIIUMCS C HOMOIIBIO
HaBOJSIIIX BOIPOCOB NPETOIABATEINS.

«HE
3a4YTECHO»

CTyZIeHT: - He yMeeT IPHUMEHSTh TEOPETHUCCKUE 3HAHUSI [IPH PEIICHUH PAKTHUSCKUX (CUTYaI[MOHHBIX) 3a/1a4 U HEe
BBIMOJTHII 3aJIaHHUs, IPEYCMOTPEHHBIC OUIIETOM; HJIH: - OTKa3bIBACTCS OT OTBETA; HIIH: - BO BPEMsI [TOJITOTOBKH K OTBETY
M CaMOT0 OTBETA UCIIOIB3yET HECAHKIIMOHUPOBAHHBIE HCTOYHUKY WH(POPMAIMH H/UITH TEXHUYECKUE CPEICTBA. -
JIOMTYCKAET CYIIECTBCHHBIC OIMMOKH M HE KOPPEKTUPYET OTBET MOCJIEC TOTMOJHUTEILHBIX U YTOUHSIOIIUX BOITPOCOB
MPEMOIABATEeNIs; - HE OTBEYAET Ha JOMOJIHUTEBHbIC BOIPOCHI; - IEMOHCTPUPYET PAa3pO3HEHHBIE 3HAHUS IPOTPAMMHOTO
MaTepuana (B X0/1¢ OTBeTa ()parMEHTAPHO U HEJIOTHYHO H3JIaracT CYIIHOCTh MOHATHH, SIBIICHUN, TPUHIIUIIOB, 3aKOHOB,
3aKOHOMEPHOCTEH, TEOPHii), HE HCIOJb3YET MM CI1a00 MCIIONb3YET HAYYHYIO TEPMHUHOJIOTHIO).




6. CTpyKTypa peHTHHIa 110 AMCHMILIMHE

6.1. O0yuarommiicss ¥MeeT MPaBo MPOMTH MPOMEKYTOYHYI0 ATTECTALMIO 110 JUCHUIIIHHE HIIH
e¢ yacT Ha OCHOBAHMHU PEeliTHHIa yCIeBaeMOCTH 00y4alolierocsi U pe3yabTaTOB MPOXO0KICHUSA
TeKyLIero pyoe;xHoro KOHTPOJIs M0 JMCHHUILUIMHE B COOTBETCTBYIOIIEM ceMecTpe.

6.2. Kpurtepum, noka3areju TNpPOBeJIeHUSA TeKYHIero KOHTPOJHA YCHeBAeMOCTH C
HCIO0JIb30BaHUEM 0AJUIbHO-PEHTHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTalun)

PelTUHr 1O JUCLMIUIMHE PpacCUMUTHIBAETCA IO pe3yjabTaraM TeKyIlled yCIeBaeMOCTHU
oOyuaronierocs. Tun KOHTpoJs 10 BceM (opMaM KOHTPOJs TuddepeHIUpOBaHHbIN, BBICTABISIOTCS
OLICHKM 110 IIKaJe: "HeyAOBIETBOPUTEIBbHO", "ya0BIE€TBOpUTENLHO", "X0opomo", "oTimmuuno". Ucxons
U3 COOTHOWIGHHMS U KOJUYECTBA KOHTPOJIEH, pacCUUTHIBAIOTCA pPEUTHHIOBBIE Oaibl,

COOTBETCTBYIOIIUE cucTeMe AU PepeHInPOBaHHOTO KOHTPOJISL.

5 cemecTp
CooTBeTCTBHE OLIEHOK
Br(b1 3aHsTHH ®DopMbI NIPOBeIeHU TEKYIIEro Koua-Bo . Makec. K0JI-BO PEHTHHTOBLIM HaK1aM
KOHTPOJIS1 yCIIeBaeMOCTH KOHTPOJIei 0aJL10B
TK|BTK [ Ota. | Xop. | YaoBa.
Criennanu3upoBaHHOE 3 Pemrenne TPAKTHYECKO#H P3 13 312 B T 24 16 8
3aHSATHE (cuTyalMoHHOM) 3a1a4n
Komnoksuym K Onpoc YCTHBIN oy 2 702 B P 351 | 234 117
CymMa 0aJIjIoB IO AUCIHIIIMHE 32 CEMECTD 1014

Kpurtepuu BbicTaB/IeHHsS] OLCHOK NPH NMPOXO0KICHUH NMPOMEKYTOUYHOI aTTecTanuu B opme
3a4eTa (HA OCHOBAHUM PEHTHHIA YCNIEeBAEMOCTH 00y4alomierocss M pe3yJbTaTOB NPOXO0KICHUS
TeKylero pyoe;kHOro KOHTPOJIA 10 AUCHHMILIMHE (MOAYJ/II0) MJIH €€ YaCTH B cemecTpe)

S cemecTp

IIxamna Kputepuu BbICTaB/IEHUSI OLIEHKH
OlIeHUBAHHUSI
«324TEHO» Peiitunrossiii 6amt — He MeHee 60 % (He meHee 600 OansoB)

u
INomyuenue OIEHKH HE HIXKE «YIOBIETBOPUTETBHOY 3@ MPOXOKACHHE KaXJ0T0 TEKYIIET0 PyOeKHOT0 KOHTPOIIS B
ceMecTpe

«He 3a4TeHo» |PeliTnHrossrit 6amn — menee 60 % (menee 600 6atoB)

W/

IMosryueHHE OLICHKH HIKE «yOBJICTBOPHTEIHLHOY 32 MPOXOXKICHHUE XOTS ObI OTHOTO TEKYIIEro pyOeKHOr0 KOHTPOJISL B
CEMECTPE MIIM HEe TTPOXOIKJICHHE PYOEeKHOr0 KOHTPOJIS




8.

9.

7. OueHo4YHble MaTepHAJbI /sl MPOBeJACHUs] NMPOMEKYTOYHON aTTecTallMu 00y4arolUXCs MO
AUCHMILIHHE

5 cemectTp
Ilepeyennb BOpoCoB /I NOATOTOBKH K POMEKYTOYHOM aTTecTanuu B popme 3auéra
buonoruueckue 6a3pl JaHHBIX: IPUHIUI OpraHU3aluu, coAepxkaHue, mpuMepbl. CyIIHOCTh U pOJib
pedepeHcHbIX TeHOMOB. PedepeHcHBI reHOM YenoBeKa.
I'enomHble Opay3epbl. Bo3MOXHOCTH MoOMCKa, MOJIKIIOUYEHHUS] U OTOOpakeHUs MHPOpMalUU Ha
npumepe Opaysepa UCSC.
['eneTnueckue BapuaHThl. ba3bl NaHHBIX FeHETUYECKUX BapuaHTOB. Kitaccuukanus reHeTHIecKux

BApPHUAHTOB 110 THUITY, MOJICKYJIAPHBIM H KIIMHUYCCKHUM IMOCJICACTBUAM.

ITonsaTue romoJioruu. BI:IpaBHI/IBaHI/IG OMOJIOTHYECKUX HOCHGHOB&TGHBHOCTeﬁZ IMpUHLUII, aJITOPUTMEI,
MPAKTUYCCKOC 3HAUCHUC.

BrlpaBHUBaHUE HYKIECOTHUIHBIX M AMUHOKHUCIIOTHBIX IIOCJIEAOBATEIBHOCTEH. MaTpuipl 3aMeH
BLOSUM u PAM.

MHOXeCTBEHHOE BbIPAaBHUBAHUC OHOJIOTHYECKUX IOCJIeJOBATEIbHOCTEH. MCTOI[LI, 3HA4YCHHUC U
MPAKTUICCKOC MPUMCHCHNEC MHOXKCCTBCHHOI'O BEIPABHUBAHMUS.

MHOXEeCTBEHHOE BbIpaBHHBaHHE OMOJIOIMUYECKUX MocieaoBaTenbHOCTe. JloMeHsl u npoduiau
0enKoBBIX CTPYKTYp. CKpbITbie MapKOBCKHE MOJEIIH.

CewmeiictBo anroputmoB BLAST: npunuun paboTsl, BXOJHBIE TAPAMETPHI, OLICHKA PE3yJIbTaTOB.

PSI-BLAST: 3nauenue, otiinuusa ot BLAST, npeumyiiectBa 1 He1OCTaTKHU.

10. Tlonstue monekyspHO (umoreHeTHKH. DMIOreHEeTHYECKHE AepEeBbsi. KOMIOHEHTHI U CTPYKTypa

11.

12.

13.

14.

15.

16.

17.

18.

(bHHOFeHeTI/I‘leCKOFO JACpCBa. KOHI_ICHI_[I/IH MOJICKYJISIPHBIX YaCOB. HpOFpaMMLI Il IOCTPOCHUA
(bHHOFeHeTI/I‘{eCKI/IX JACPCBLCB.

[TonsiTne MONEKYyJIApHON (PUITOTEHETUKH. AJTOPUTMBI OCTPOCHUSI U OLIEHKU (PHIOrE€HETHUYECKUX
JIEpEBbEB

CexBenupoBanue o Cenrepy. [1110cbl 1 MUHYCBI.

MeTonbl CEKBEeHUPOBAHUS HOBOT'O MOKOJIeHUs. [1r0Chl 1 MUHYCBI.

OcHosubie npuHIUIB ToaroToBku JJHK 6ubnamorex. Maaexcupoanue (0apkogupoBaHue).
OcHoBHbIE COBpeMEeHHbIE IIaT(HOPMbI CEKBEHUPOBAHUS HOBOTO MOKOJIeHUs. 1X cpaBHeHuUe.
Rosh 454. ITupocexBernpoBanue. lon Torrent. [TomynpoBoJHIKOBOE CEKBEHUPOBAHHE.
[Mlumina. CekBeHUPOBaHUE CHHTE30M.

Pacific Biosciences. OtHOMOIIEKYJISIPHOE CEKBEHUPOBAHHUE B PEaTHbHOM BPEMEHH.



19. Kontponb kauecTBa JaHHBIX cekBeHHpoBaHus. FASTQ dopmar. [llkama xagectBa @pen (Phred).
FastQC — uHCTpYMEHT [1J1s1 KOHTPOJIsi KaueCTBA JIAHHBIX.

20. IIpenpoliecCHHT JaHHBIX CEKBEHUPOBAHMUS.

21. Coopxka renoma. OuieHKa KauecTBa COOPKM reHoMa

22. bassl manneix renomMoB: GOLD, NCBI Genome, NCBI SRA

23. Hexonupyromue PHK. Mansie Hekogupytone PHK.

24. TPHK. Ilpencka3anue CTpyKTyphl U GYHKIUH.

25. Basa maunasix Rfam.

26. M3menenue skcnpeccuu reHos. Llenn uccnenoBanuii.

27. Uzmepenus nuddepeHnnanibHON SKCIPECCHH T€HOB ¢ UCTO0Ib30BaHUEM MUKPOYHIIOB.
28. RNA-Seq

29. IlpensaputenbHas 00paboTKa (IIPErnpoLeccuHr) AaHHbIX. Hopmanu3anus naHHbIX

30. Hcnonb3oBanue t kputepus CterogeHTa B 1uddepeHInanbHOM FTeHHON SKCITPECCHH.
31. IlonpaBka Ha MHO>KECTBEHHOE CPABHEHHE.

32. Ucnonb3oBanue ANOVA B nuddepeHmanbHON reHHOH YKCITPECCHH.

33. Principal components analysis (PCA)

34. JlmarpaMMbl pacCEeUBaHMSL.

35. Meronb! kiactepu3auu B qudGepeHIHaTbHON TeHHONW YKCIIPECCHH.

36. basbl maHHBIX ¢ pe3yJbTaTaMu HcciaenoBaHnil uhepeHInaIbHON TeHHONW YKCIIPECCHH.
37. MogenupoBaHHE TPEXMEPHOI CTPYKTYpHI OeJKa.

38. MHCTpYMEHTHI ISl UHTEPAaKTUBHON BU3yaH3alHst OCTKOBBIX CTPYKTYP.

39. UYro takoe Ouonoruueckue ceTu. CUTHANBHBIE CETH, CUTHAIbHBIE MyTH. bas3pl MaHHBIX IO
CUTHAJbHBIM U METa0OJIMYECKUM Ty TSM.

40. Ceru 0en0K-0€IKOBBIX B3auMoaecTBUi. [1oaxoapl K olicHKe 0€JI0K-0EIKOBLIX B3aUMOICHCTBHIA.
41. Ba3bl JaHHBIX 110 CBSI3U OCIKOB/TCHOB C 3a00JICBaHUSIMHU.

42. AHanu3 TOMOJOTHH OMOIOTUYECKUX ceTeil. «MacTep-peryasTopbel» B OMOJIOTHYECKOM CEeTH.

43. MortuBsl U rpadieTsl OMOJOTHUECKUX ceTeld. Moaysii B OMOJIOTHYECKUX CETSIX.

44. Ouenka cBs3u 6enka (reHa) ¢ 3a00J1eBaHUEM.

45. Tlpenckazanue MapKepoB 3a00JIeBaHU.



46

47

48

49

50.

51.
uacHTH(GUKAIWH moyIokeHus Oenka B 2D anmekrpodopese.

52.

53.

. CpoiicTBa 0eIKOB-«Xab0BY.
. CeTH KO-3KCIPECCUH.
. MoaenupoBaHue TMHAMUKHA OMOJIOTHYECKUX CETEH.

. Cpenctsa 1t BU3yaIM3allii U aHaJInu3a OMOJIOTHYECKUX CETEH.

[Iporeomuka. Alnroputm NpoTEOMHOTO UccieaoBanus. [IporeoTunudyeckre menTuIb.

Polyacrylamide gel electrophoresis (PAGE). ®u3udecknue cBOCTBa OEIKOB MCIOIB3yEeMbIE IS

Macc-cnekrpomerpus.

OCHOBHBIE TIPOTEOMHBIC 0a3bl TAHHBIX

OO0pasen OnJiera 171 IPOBE/ICHUsI 3a4eTa

OI'AOY BO PHUMY um. H.1. ITuporosa Munsapasa Poccuu (IIuporockuii YHuBEpCHUTET)

Kadenpa buonnpopmarukn MbOD
Buier Ne

JUIs IPOBEIEHUs 3aueTa 1o Jucuuiuinie «brnonndopmatika» no nporpamMe 6akagaBpuaTa 1o
HarpaBieHuto noAarorosku 06.03.01 buonorus
HanpasJeHHOCTH (npoduib) buomenuurna

1. MHOXXECTBEHHOE BbBIPABHUBAHUC OMOJIOTUYECKUX MOCJIEIOBATEILHOCTEIA. MCTOI[LI, 3HA4YCHUC
H MPAKTUYICCKOC MPUMCHCHUC MHOXKXCCTBCHHOI'O BbIPABHUBAHU

2. OcHOBHBIE TTPOTEOMHBIE 0a3bI TaHHBIX
3. CBoiicTBa O€JIKOB-«Xa00B».
4. Usmepenus audpepeHnanbHON IKCIPECCUU TeHOB C HCIIOIH30BAHHEM MUKPOUHUIIOB.
3aBenyronmii kadeapoit
Jlarynun Anekcei
AnexcanapoBuy
JlokTOp OMOJIOTHYECKUX HAayK

Kadenpa ononndopmatikn MbD




8. MeToauyeckne ykazaHus 00y4aroHMCs 110 OCBOCHHIO JTHCHUTIIMHBI

MeTtoanyeckue yKazaHusi VISl NOATOTOBKH K 3aHATHAM JIEKIIHOHHOI'O THIIA

BHHUMATENIbHO IIPOYUTATh MaTEpUaI NPEAbIAYIIEH JEKIUY;
O3HAKOMHUTHCS ¢ Y4eOHBIM MaTepHaloM MO Y4eOHHUKY, Y4eOHbIM MOCOOUSM, a TAaKXKe IJIEKTPOHHBIM
00pa3oBaTeNIbHBIM PECypcaM ¢ TEMOM MPOUYUTAHHOM JICKIUH;
BHECTH JIONIOJHEHMS K MOJIYUYEHHBIM PaHEE 3HAHUSAM 110 TEME JIEKIIMM Ha TOJISAX JEKIMOHHON TeTpaay;
3anMcaTbh BO3MOXKHBIE BOIPOCHI, KOTOPBIE CIEAYET 3a]aTh MPENOJABATEI0 10 MaTEPUALy U3YUEHHOU
JEKLUH.

MeTtoanyeckue yKazaHusl VISl IOATOTOBKHU K 3aHATHAM CHelHATU3MPOBAHHOIO THIIA

BHUMATEJIbHO M3YYUTh TEOPETHUECKUH MaTephasl MO KOHCHEKTY JEKIUH, yueOHUKaM, y4eOHBbIM
nocoOusM, a TaKKe JIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcam

MeToanyeckue yKa3aHHus I MOATOTOBKH K KOJUIOKBHUYMY (TeKYIIHH py0esKHbIN KOHTPOJIb)

JUIs MOATOTOBKM K TeKylleMy pyOeXHOMY (MOAYJIbHOMY) KOHTPOJIO O0ydYaroImiemycsl Cieryer
U3y4YuTh Y4yeOHbBIH Marepual 1Mo HauboJjiee 3HAYMMbIM TeMaM M (MJM) pas3jesiaM JUCLUUIUIMHBI B
ceMecTpe



9. YueOHo-MeTOAMYECKOE, HH(POPMAINMOHHOEC M MAaTEPHAJILHO-TEXHHYECKOe olecmedeHue
AUCHMILTUHBI
9.1. IlepeyeHb JTUTEPATYPHI 0 JUCHHUIJIMHE:

Ne | HaumenoBanue, Pexomenayercsi npu H3y4eHHH Pa3aea0B AUCHUIIUHBI KonuuecTBo |D/IeKTPOHHBIN agpec
n | aBTOp, 01 M MeCTO IK3eMILISIPOB pecypca
/1 H31aAHUA B 0M0JIHOTEKE
1 2 3 4 5
1 |(BBexneHnmue B [TapHOe 1 MHOXecTBeHHOE BhIpaBHIBaHHE NGS — ceKBEeHHpPOBaHME 28
O6rOMH(OPMATHKY: cienyroiero mokosieHus. Coopka reromoB. Ananu3 PHK u
[yueOHUK mts JKcIpeccuu reHoB Beenenne B Ononadopmatuky CTpyKTypHas
By30B], Jleck A. M., |OnouH(pOpMaTHKa U MPOTeOMUKa DUITOTeHETHUSCKUI aHAIN3 U
2024 - 2025 MOJICKYJISIpHAS SBOJIFOIIS
2 |MonekyspHoe CrpykTypHas OnonH(pOpMaTHKa U IPOTEOMHKA 0 https://www.
MOJICIUPOBaHHUE: studentlibrary.ru/book
TeOpus U NPaKTHKa, /ISBN9785001017240.
Xénphe X.-/1., 2024 html
- 2025

9.2. IlepeyeHb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHON ceTu «/HTepHeT», B TOM
yncse npodeccHoHAIbHBIX 023 TaHHBIX, HE00X0AMMBIX IJIS OCBOCHUS JUCIUIJIMHBI

o

9.3.
0o0pa3oBaTe/ILHOIO Mpouecca Mo JUCHUILVINHE, BKJIKYAs NepedyeHb MPOrpaMMHOro odecneveHust
U UHGOPMAIMOHHBIX CIPABOYHBIX CHCTeM (IPU HAJTUYHMH)

he

VXN

Nk WN =

OMIM

Hayunas snekrponnast 6ubmmoreka PubMed https://pubmed.ncbi.nlm.nih.gov/

UniProt

KoncynberanT cryaenra http://www.studentlibrary.ru

http://mon.gov.ru — caiit Muno6puayku PO

https://www.kegg.jp

MoutekymsipHOE MOJISTHUPOBaHUE [ DIIEKTPOHHBIN pecypc]| : TEOpus U MPAKTHKA : Tep. ¢ aHri. / X.
-J1. Xenbthbe [u np.]. — 3-e uza. (3m.). — Mocka: BUHOM. JIa6. 3uanmii, 2020. — 322 c.

Hayunas snekrponnast oubnuoreka https://www.elibrary.ru/

https://www.ncbi.nlm.nih.gov/

Hepeqeﬂb I/IH(l)OpMaI[I/IOHHBIX TGXHO.]'[OFI/Ii/i, HCIMOJbB3YEMbBIX IIPH OCYHICCTBJICHUMU

1. MS Windows B penakuusix: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nutieH3us 6eccpouHo
2.

MS Office B pegakiusx: «Standardy», «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
JUICH3US 6€CCPOYHO

MS Visio B pemaknusx: «Professional» (2013, 2016, 2019, 2021(x86, x64)) — nuieH3us
OeccpouHo

Astra Linux Special Edition, BapuanT nuuensupoBanus «Opem», PYCB.10015-10 — nunensus
0eccpouHo

Adobe Acrobat Reader — cBo6oHO pactipoctpansemoe 10

I"apanT (cripaBouHas npasoBas cuctema) — auuensus 10 31.07.2027

FastStone Image Viewer — cBo6oHO pacnpoctpansemoe [10

Sunexc bpaysep s opranusanmii — cBo0oiHO pacripocTpansemoe 110

[Tnardpopma «1C:IIpennpusarue 8», konpurypauuu «1C:JJoKkyMeHTOOOOPOT rocyAapCTBEHHOTO
yupexaenusn», «1C:Yausepcurer [IPOD», «1C:Meauuuna» — nuueH3usi 6ecCpouHo

. Enunas uudposas oOpazoBarenvHas cpena PHHUMY um. H.M. IluporoBa — cobcTBeHHAas

paszpaborka PHUMY

. MTC Jlunk nnatdopma 11 npoBeaeHus: BeOuHapo — nunensus 10 04.07.2027 r.
. Anruupyc Kaspersky endpoint Security — nunensus g0 19.09.2027 r.

. Apxusarop 7-Zip — cBo60HO pacupoctpansemoe [10

. IInmardopma «Kinescope» - muuensus no 11.03.2027 r.

. Cucrema ynpasnenus o0yuenneM (LMS) — nunensus 6eccpounas

. Ubuntu — cBo60oH0 pacnpoctpansemoe [10 (OC ¢ OTKPBITHIM HCXOTHBIM KOJIOM)
. Debian — cBo6oano pacmpocrpansemoe [10 (OC ¢ OTKpBITBIM UCXOTHBIM KOJOM)



18.

19.
20.
21.

22.
23.

Adobe Reader, get/adobe.com/ru/reader/otherversions, (32 mT.), CpOK ACHCTBUS JIMIICH3WH:
OeccpoyHO

R Studio

ABTOMaTH3MpOBaHHAs 00pa30BaTeIbHAS CPE/la YHUBEPCUTETA

bannbHO-pelTHHTOBasE cucTeMa KOHTPOJIsI KauecTBa OCBOCHMSI 00pa30BaTEIbHOM MpOrpaMmbl B
ABTOMATHU3HPOBAHHON 00pa30BaTEIbHON CUCTEME YHUBEPCUTETA.

MS Office (Excel)
MS Office B penakmusix: «Standardy, «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —

JUTEH3HS 6€CCPOTHO



9.4. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHue JUCIUIINHBI

Kaxnpiii oOydaromuiicss B TedeHHE BCero mepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OPMaLMOHHO-00pa30BaTeNbHOM Cpe/le YHUBEPCUTETA
U3 000N TOYKH, B KOTOpPOH MMeeTcs AOCTyHn K MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu
«utepuet» (nanee - cetb «MIHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

OnexTpoHHas MH)OPMAIIMOHHO-00pa3oBaTeNbHasl cpella YHUBEpCUTETa 00eCcIIeYrBaET:

- JIOCTYIl K y4yeOHOMY IiaHy, paboyeil mporpamme AMCHMIUIMHBI, 3JEKTPOHHBIM Y4YEOHBIM
U3JIaHUSAM M 3JEKTPOHHBIM 00pa3oBaTelbHBIM pecypcaM, YKa3aHHbIM B paboueil mporpamme
JUCLUIUIMHBL,

- (popMHpOBaHUE 3IEKTPOHHOTO NOPT(POINO 00YUAIOIIErocs, B TOM YHCIIe COXpaHEHUE ero paboT u
OLIEHOK 3a 3TH palOTHI.

VYHUBEPCUTET pacrojiaraeT CiaeayroIlUMU BUIAMHU MOMELICHUH 1 000pyIOBaHMs AJsi MaTepHUaIbHO-
TEXHUYECKOro oOecredeHus: o0pa3oBaTeNbHON MEATENBHOCTH JAJs pealn3allud 00pa30BaTeIbHOM
IpOrpaMMbl JUCLUIUIUHBIL:

Ne | HaumeHoBaHHe 000pyI0BAHHBIX Y4eOHbBIX
n ayMTOpPUi
/m

Ilepeuyennb cienHaTU3HPOBAHHOI Me0GeIN, TEXHHYECKHX CPEACTB
o0yueHust

1 |Aynutopus 1 IpOBEACHUS 3aHATHI
JIEKIMOHHOTO THUIIA, 3aHATHH CEMHHAPCKOTO
THIIA, IPYIIIOBBIX U HHANBHAYAIBHBIX
KOHCYJIBTAIWH, TeKYIIETO KOHTPOJIS U
IIPOMEXXYTOUHOH aTTeCTalMH, 000pyJOBaHHAs
MYJIbTUMEIMHHBIMA U HHBIMH CPEICTBAMHI

[IpoekTop MynbTUMEIUIHBII

MIPOMEXKYTOYHOM aTTecTaluu

00yUEeHHS
2 |Aynutopus, 000pyZoBaHHAsS Kommerotepsr anst oOyqaronmuxcst , Komnprorep nepcoHaIbHBbIH ,
MYJIbTUMEIUIHBIMU U UHBIMU CPEICTBAMU Komnsrorepnsiii cton , [IpoexTop MynsTumenuitHsiii , KoMnbproTepHas TexHUKa
o0y4eHus € BO3MOKHOCTBIO IOAKITFOYEHUS K ceTh “MHTepHeT” , DIEKTPUIECKIE PO3CTKH
U MOJICeTKa Ha KaX1oM cTouie , Jlocka uHTepakTiBHas , CTynbs , BoaMokHOCTB
MOAKITIOUeHUS K ceTH «MHTepHeT» 1 obecreueHus JOCTyMa B SNEKTPOHHYIO
nH(}OpMaIMOHHO-00pa30BaTEIBHYIO CpENy
3 |IlomerieHue A caMOCTOSTENbHON pabOThI VYueGHast MeOeIb (CTOJIBI, CTYJIbsI), KOMITBIOTEPHAs TEXHUKA C BO3MOYKHOCTBIO
00y4arommxcs, OCHAIEHHOE KOMITBIOTEPHOH MOAKITIOUeHUS K ceTH «HTepHeT» 1 obecrieyeHneM JOCTyna B JIEKTPOHHYIO
TEXHHUKOH C BO3MOXKHOCTBIO MOKIFOUSHUS K nH(pOpMaIMOHHO-00pa30BaTENBHYIO CPEILY
ceru MHTEepHET M 00ecnedeHreM JOoCTyma B
NIEKTPOHHYIO HH(POPMALTUOHHO-
00pa30BaTENbHYIO CPETy OpPraHU3aINN
4 | YueGHas ayquTOpHUs IS IPOBEACHHUS VYue6Hast MeOens (CTOJBI U CTYIBS ISl 00YJaIOIIIXCS), CTOM, CTYTT

MpernoiaBaTes, MepPCOHaIbHBII KOMIBIOTEP; HA0OP IEMOHCTPALHIOHHOTO
00opyaoBaHus (ITPOEKTOP, IKpaH, KOJOHKH)

YHuBEpCcuTeT

obOecrieuen

HEOO0XOIUMBIM

KOMIIJICKTOM  JIMOCH3MOHHOI'O H CBO6OZ[HO

pacrpocTpaHseMoro MNporpaMMHOIo oOecredeHus: (CocTaB olpezensercs B paboudell mporpamme
JTVICIUTUTMHBI ¥ TIOJUIEKHUT OOHOBJICHHIO TIPH HEOOXOAMMOCTH ). bubmmorednslii (OH yKOMILIEKTOBAH
NeYaTHbIMU H3JaHUAMM U3 pacuera He MeHee 0,25 sk3eMIuIsipa KaxJAoro U3 M3J1aHul, yKa3aHHBIX B
paboueil mporpaMMme AMCUMIUIMHBI, HAa OJHOrO OOydYaromierocs M3 4Yucia JIML, OAHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIYIO JUCLUILINHY.

OOyuatomuMmes obecriedeH JocTyll (yAalleHHbI JOCTYI), B TOM YHCJI€ B Cily4yae MPUMEHEHUs
QJIEKTPOHHOTO OOy4YeHHs, AUCTAaHIUOHHBIX O0Opa30BaTEIbHBIX TEXHOJOTHH, K COBPEMEHHBIM
npodecCHOHANBHBIM 0a3aM JaHHBIX U WH()OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompeeIsseTcs: B paboueit mporpaMMe TUCIUTUTHHEI M ITOJIC)KUT OOHOBJICHHIO (ITPH HEOOXOIUMOCTH).

OOyuwaronuecss W3 4YWCIa HMHBAIHAOB OOCCIEYECHBl NEYaTHHIMU U (WJIH) 3IEKTPOHHBIMHU
00pa3oBaTeNbHBIMU pecypcaMu B GOpMax, aJanTHPOBAHHBIX K OTPAHUYCHUSM HX 3710POBBSI.
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