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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 6 ceMectpe(ax) U OTHOCUTCS K 00s13aTENbHON 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 JIOJKHBI OCBOUTH CIEAYIOIIME NUCLUIUIMHBI U MpakTUKU: Beicias maremaruka; Teopus
BEPOSITHOCTH U MaTeMaTthueckas ctaTuctuka; Opranundeckas xumusi; buoxumus; THOCTpaHHBIH S3bIK.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JIesTeIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIEH
JTUCIUIUIMHBI, HEOOXOAUMBI JIJISl YCHENIHOTO OCBOCHHUS AUCIHMIUIMH: AJNTOPUTMbI OMOMH(OPMATHUKY;
Meaununackas 6uonHdopmaruka U QyHKIMOHANbHAS TeHoMuKa; CuctemHas 6uomnorus; Knunnueckas
ouonHpopmartrka; KoMpoTepHOE KOHCTPYUPOBAHHUE JIEKAPCTB.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JIesSTeNIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIEH
TUCIUIUTMHBI, HEOOXOAUMBI JJI YCIEUIHOTO MPOXOXKACHUS MPAKTUK: TeXHOJOornyeckas MpaKTUKa
(cnermanuzanus); [penaunnomuas npakruka , HUP; [Ipaktuka mo npodumto npodeccuoHaIbHOM
JEATEILHOCTH (CIIeIHaIn3aIius).



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI

6 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHUS ANCHUIITIMHBI

OIIK-1 Cnioco0eH NpuMeHSATh 3HAHUSI PA3HO00Pa3Hs KUBBIX 00bEKTOB Pa3INYHbIX YPOBHElH OPraHu3alMy U YMeHUe
padoTaTh ¢ HUMU B MOJIeBbIX H J1a00PATOPHBIX YCIOBHSIX /ISl pPellleHHs] HHHOBAIMOHHBIX 32724 B cepe HHHOBAI[HOHHOIH
JleiTeJIbHOCTH C NPUBJIeYeHHeM IIPU He00X0AMMOCTH MeTO/10B CTPYKTYPHOIi O1oJiornu, 0MouHGOPMATHKH, MATEeMATH4Y€eCKOI0

¥ MOJIEKYJISIPHOTO MOEJIHPOBAHUS

OIIK-1.M/J13 Ucnonb3yer npu
HEOOXOIUMOCTH METOABI
CTPYKTYpHO# Ouosoruy,
OnonH(pOPMATHKH, MATEMATHIECKOTO
1 MOJIEKYJISIPHOTO MOJICITHPOBAHUS

3HaTh: OCHOBHbIC NOHSATHS, IOJXOBI M METO/Ibl aHAJIM3a JAHHBIX UCIIOJIB3YEMbIC B
6uonndopmaTrke

YMeTh: IPpIMEHATH OCHOBHBIC MTOIXOIBI M METOABI OHOMH()OPMATHKY IS PEIICHHS
MPUKJIaTHBIX OMOMETUIIMHCKUX.

Baaaerb npakTH4YeCKHM ONBITOM (TPYAOBBLIMM JAefiCTBUSAMHU): HCIIOJIb30BaHUS METOJIOB
OronH(OpMaTHKH VIS pELICHHs IPUKIIAIHBIX OMOMEIUIIMHCKHX 3a/1a4.

OIIK-2 CnocofeH MIAaHUPOBATH M MPOBOAUTH OMOJIOTHYECKHE IKCIIEPUMEHTHI, HCIOJIb3Yysl COBPEeMEeHHOe 000py10BaHue,
BKJII0Yast (PH3NKO-XMMHIYeCKHe METOABI CTPYKTYPHOIT 0H010THH, MOJIEKYJISIPHOTO MO/Ie TMPOBAHMsI, OHONH(pOPMATHKH,
Apyrue HHPOPMALHMOHHBIE TEXHOJOTHH U 6a3bI JaHHBIX, CO0JII0IATh NPABHJIA OMOITHKH, §€30NMACHOCTH IKCIIEPHMEHTAILHOM
padoTsl 1 TpedoBaHus NHGOPMAIIMOHHO 6e30MacHOCTH

OIIK-2.M /12 Ncnonb3yet pU3UKO-
XUMHYECKHE METOBI CTPYKTYypPHOH
OMOJIOr UM, MOJICKYJISIPHOTO
MOJIETTMPOBaHUsI, OMONH()OPMATHKH,
Jpyrue HHGOpMaLMOHHbIE
TEXHOJIOTUH U 6a3bl JaHHEIX B CBOEH
poeCCHOHANIBHOM AESATENbHOCTH

3HATh: OCHOBHBIC IIOHSTHS, IT0JIXO0/bI, HH(OPMALMOHHBIE PECYPCHI M METO/BI aHAIIN3a
JTAaHHBIX, UCTIONIE3yEeMBbIE B OHOMH(OpMATHKE

YMeTb: IPUMEHATH OCHOBHBIE ITOAXO/BI, HHPOPMAIOHHBIE PECYPCHI 1 METOIBI
OronH(OPMATHKH IS PEIICHH NIPUKITAIHBIX OMOMETUIIMHCKUX 3a/1a4.

Banajerp npakTH4YeCKHMM ONBITOM (TPYAOBBLIMM JAefiCTBUSIMHU): aHAINM3a KAYECTBA JAHHBIX,
HCIIOJIb30BAHUS METOAO0B OMOMH(OPMATHKH TSI PELICHUS IPUKIIaJHBIX OMOMEIUITMHCKUX
3ajad4.

OIIK-8 CnocoGeH pa3BHBATh HOBbIE METO/IbI U NPEACTABJICHHS B 00.1aCTH MOCTTeHOMHBIX TeXHOJIOTHii, CTPYKTYPHOH 1
CHHTeTHYecKoii 010J10rnH, 0MOMHIKEHEPUH, MOJIEKY/ISIPHOI0 U MAaTEeMATHYECKOI0 MO/Ie/IMPOBAHUS, 0HOMHPOPMATHKH /15
pelieHust QyHAAMEHTANBHBIX H MPUKJIAIHBIX NP006JieM 0HOJIOTUH U OMOMeTHIHHbI

OIIK-8.1 /12 YdacTByeT B pa3BUTHU
HOBBIX METO/IOB ¥ NIPE/ICTABIICHUII B
00J1aCTH MOJICKYJISIPHOTO U
MaTeMaTH4eCKOTr0 MO/ICIIUPOBAHUS,
OHOMH(OPMATUKY IS PEIICHHS
(byHIaMEHTaJIBHBIX U MPUKIAJIHBIX
po6eM OUOJIOTHN B OMOMEIUIITHEL

3HaTh: criocoObI MPEACTABJICHUS, XPAaHEHUSA U aHAJIN3a HYKJICOTUAHBIX 1 aMUHOKHUCIIOTHBIX
IOCJIeI0BATEILHOCTEH.

YMeTh: UCTIOIBb30BaTh HHTEPHET PECYPCHI M ONOMH(OPMATHUECKHE METO/IBI B
OMOMEIMIIMHCKUX HCCIICOBAHMUSIX.

BiajgeTs NpaKTHYeCKUM ONBITOM (TPY/IOBBIMH I€fiCTBHSIMHU): pabOTHI C pe3ysIbTaTaMU
TPaHCKPHUITOPHBIX U TCHOMHBIX HCCIICIO0BAaHUH TTOTYYCHHBIX C HCIIOJIb30BAaHUEM TEXHOJIOT Ui
CEKBCHUPOBAHMS HOBOT'O ITOKOJICHHUS.




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

®opmbl padoThl 00yuaromuxcs / Buabl ydeOHbIX 3aHATHI / DPOpMBI Bcero Pacnpenenenune yacos 1o
MPOMEKYTOUHOH aTTecTAUU 4acoB cemMecTpam
6

YuyeOHble 3aHATHS
KonTakTHasi padoTa o0yyalouuxcs ¢ npenojaasaresneM B cemectpe (KPQO), B T.4.: 55 55
CoenmanusupoBadHoe 3anstre (C3) 39 39
Jlekrmonnoe 3ausrtue (JI13) 10 10
Kosmoksuym (K) 6 6
CamocTrosiTesbHasi padoTa o0y4yalomuxcs B cemectpe (CPO), 38 38
B T.4.:
IloaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 38 38
ITpoMesKyTOYHASI ATTECTALMS:
KonrakTHas pa6oTa o0yuyarommuxcs B Xoe npoMexyTo4yHoii artectanuu (KPIIA), 3 3
B T.4.:
3auer (3)* 3 3

B yacax: OT/] = 96 96
O6ﬂlaﬂ TPYAOEMKOCTb JUCHUIIINHBI KPO+CPO+KPITA+CPIIA
(0TI B 3aueTHbIX eqununax: OTJI (B yacax): 32 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

6 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-1.1/13, Tema 1. Beenenue B Hcropust BOZHUKHOBEHNUSI OMONH()OPMATHKN KaK HAYKH.
OIIK-2.1M 112, 6uonndopmaTuky. OCHOBHBIE CoBpeMeHHbIe B3IIsAIbl Ha OHOMH(OPMATHKY, €€ BO3MOXKHOCTH U
OIIK-8.1 /12 OGuonH(pOopMaTHIECKIE PECypCHl U niepcrieKTUBHL. ba3zoBble HanpaBIeHns: GHOMH(OPMATHKH:

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 |OIIK-1.1UAa3, Tema 2. PaGoTa ¢ 6a3zamu TaHHBIX OcHoBable OnonH(popmatuueckue 0a3br qanHbIX: NCBI (RefSeq,
OIIK-2.1112, NCBI (RefSeq, OMIM, Nucleotide, OMIM, Nucleotide, Gene, Protein, dbSNP, ClinVar);
OIIK-8.1J12 Gene, Protein, UniGene)

3 |OIIK-1.1/13, Tema 3. Baser nannbix UniProt, KEGG, [OcnoBnble 6nonHpopmatiueckue 0a3bl qanHbx: NCBI (RefSeq,
OIIK-2.1 112, GeneOntology n EMBL OMIM, Nucleotide, Gene, Protein, dbSNP, ClinVar); EMBL,
OIIK-8.1/12 UniProt, PDB, KEGG.

4 |[OIIK-1.1UAa3, Tema 4. I'enomuslit 6pay3ep UCSC I'enomusie 6pay3epsl (NCBI Map Viewer, UCSC).

OIIK-2.1 112,
OIIK-8.1M/12
Paznes 2. IlapHoe M MHOKECTBEHHOE BHIDABHHBAHUE

1 |OIK-1.1/3, Tema 1. [IpuHIHIIBI BEIPABHUBAHUS BripaBHUBaHUS MOCIeA0BaTEIbHOCTEH. Llenn U THIIbI
OIIK-2.1 /12, HOCNEN0BaTeIbHOCTEH. MaTpuIbl BEIpaBHUBaHMi. [1apHoe BEipaBHUBaHKe. Fasta, BLAST (Basic
OIIK-8.1 /12 3ameH. [Tonsrtue romonoruu. BLAST  [Local Alignment Search Tool). [IpuHIums! BelpaBHUBaHHS

nociieioBatensHocTed. [lonstue romonorun. Opronoru u
napanoru. Pacuér ouenku BeipaBHHBaHUA (Score). CX0ACTBO
TIOCJIeIOBATENFHOCTEH (MACHTHIHOCTh, KOHCEPBAaTHBHOCTE).
Marpuusi 3ames (PAM, BLOSUM). I'no6aneHoe 1 ToKansHOE
BEIpaBHUBaHKe. ONITHMU3ALHS BEIPAaBHUBAHU. MeTo bl TapHOTO
BbIpaBHHBaHMUs (anroputMoM Hupnenmana-Bynina, nuHamMudeckoe
IIporpaMMHpOBaHue, anroput™ Cmura-YoTrepMana).

2 |OIIK-1.1/3, Tema 2. [TapHoe BbIpaBHHBaHUE [TapHoe BbIpaBHUBaHUE. [IpUHIUIIBI BEIpaBHUBAHUS
OIIK-2.1 112, nocienoBaTenbHocTeil. [lonsTre romonoruu. Oprojaoru U
OIIK-8.1U 12 napayord. Pacuér oneHku BeipaBHuBaHus (Score). CX0ACTBO

TIOCJIeI0BATENbHOCTEH (MAEHTUIHOCTh, KOHCEPBATUBHOCTH ).
Marpuugst 3amed (PAM, BLOSUM). I'noGanbHoe 1 JIoKaIbHOE
BbIpaBHUBaHKE. ONITIMU3AIHS BHIPAaBHUBAHUS. METOIbI TapHOTO
BEIpaBHUBaHMs (anroputMoM Hupenmana-ByHina, nuHamudeckoe
mporpaMMHupoBaHue, anroput™m Cmura-Yorepmana). BLAST
(MHTEpdEIC, ATOPUTM).

3 |OIIK-1.113, Tema 3. BLAST, MHOXecTBeHHOE BLAST (untepoeiic, anropurm). MHOXECTBEHHBIE
OIIK-2.1112, BEIpaBHUBaHHE. ba3bl MTaHHBIX peipaBHuBaHus. bJ] NCBI HomoloGene. Anroputmsl u
OIIK-8.1 /12 PROSITE u PFAM. rapaMeTpbl MHOXECTBEHHOT'O BbIpaBHUBaHHUSA. [IporpaMmsl 11st

MIPOBEAEHHS] MHOKECTBCHHOTO BRIPAaBHUBAHNS PEIICHHE 3312
MHO)KECTBEHHOT'O BBIPABHHUBAHUSI C TOMOIIBIO IPOrPaMM
ClustalW, Praline, Probcons, MUSCLE, TCoffee

Pa3znen 3. DuiioreHeTHYECKHIi aH

AJIM3 1 MOJICKYJISIDHAs 3BOJIOLUSA




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

/n KOMIIETeH NN JUCHUILIHHBI

1 |OIIK-1.1/13, Tema 1. unoreneTnyecknii aHaM3 1 | OHUIOTEHUS U SBOOIMOHHEIE AepeBbs. [101X0IbI K M3YYEHUIO
OIIK-2.112, MOJIEKYJISIpHAs SBOJIOLUS (utorenesa, BUJ0BOTO Pa3HOOOPa3Hs M SBOJTFOIIMOHHBIX
OIIK-8.1 /12 B3aMMOOTHOILIEHUI Ha OCHOBE FT€HOMHBIX U IPOTEOMHBIX

uccnenoBanuit. CoBpeMEHHbIC MPUHITAIIBI OHOJIOTUICCKOM
TakcoHOMHUH. PHUIOTeHeTHIeCKHe MOJETH 1 aHAIN3 JaHHbIX.
CpaBHUTEIIBHBIIT aHAIN3 TCHOMOB B (DMJIOT€HETHYESCKIX
HCCIEAOBAHUAX. VICTOUHHKH H3MEHUYMBOCTH I'€HETHUECKON
nHpopmarmy (aenenny, TyIuIMKanul, peKOMOUHALINH, HHBEPCHH,
TPAHCIIOKAINH, epEMEIIeHIS MOOMIBHBIX TeHETHIECKIX
3JIEMEHTOB F'OPU30HTAJIBHBII NTEPEHOC FeHETHYECKOM
nH(pOopMaImy, TeHOMHBIC MyTanun). TpaH3UIUH ¥ TPAaHCBEPCUHL.
DaKTOps! 3BOJIIOLNY T'€HETUYECKUX CUCTeM. | eHeTHueckas u
SMHTeHEeTHYeCKast HaCIeACTBEHHOCT. [IpHHIUIIEI OTpeieNIeHUs
(HIOreHeTHYECKOT0 POJICTBA U SBOJIOLHOHHBIX
B3aUMOOTHOIICHHH. KOHIIEeNIUs MOIEKYIIPHBIX YacOB.

2 |OIK-1.1/13, Tema 2. ®unorenus. MEGA — dunoreHeTU4ECKUE JepeBbs. AITOPUTMBI IOCTPOCHUS
OIIK-2.1M 12, nporpaMma ajist GUIOreHeTHIECKOro ¢dunorenernyeckux aepesbeB. Tomonorus aepesbeB. MEGA —
OIIK-8.1 /12 aHaJIM3a MOCIeI0BaTEIbHOCTEH. mporpaMma Ayst PHIOTeHETHIECKOTo aHaIn3a

I10CJIE€J0BATEIbHOCTEN.
Paznen 4. NGS — cekBeHUpPOBaHUe CJIeVIOLIero nokoaenns. Coopka renomos. Anann3 PHK u 3kcnpeccuu reHoB

1 |OIK-1.1M/13, Tema 1. NGS — cekBeHHpOBaHHE CoBpeMeHHbIE TPUHIIHITEI PAOOTHI € IeTBIM TeHOMOM. BaskHeiinme
OIIK-2.1112, creayroiero mokoyneHus. Coopka 3a/1a4yM MOMCKa B CEKBEHUPOBAaHHOM reHoMme. Heperiennsie 3agaun
OIIK-8.M/12 T€HOMOB. u repcuekTuBbl. COOpKa reHOMOB.

2 |OIK-1.113, Tema 2. AHanmu3 KauecTBa TaHHBIX MHCcTpyMeHTSHI [UIsl aHaIK3a KayecTBa pe3yIbTaToB
OIIK-2.1 /12, CEKBEHUPOBAHUS. CEKBEHUPOBaHMSI.

OIIK-8.1M/12

3 |OIIK-1.113, Tema 3. Cbopka reHOMa. WncTpyMeHTHI 171 cOOpKH ¥ pabOTHI C TEHOMOM
OIIK-2.1 12,

OIIK-8.1M/12

4 |OIIK-1.1/3, Tema 4. McTounuku Hcnonp3oBanue s361ka R 1t 06paboTku pe3ynsTaToB
OIIK-2.1 12, TPAHCKPUNTOMHBIX JTaHHBIX. TPaHCKPUITOMHBIX JaHHBIX. [IpenBaputensHas oOpaboTka 1
OIIK-8.1 /12 Hcnone3oBanue a3b1ka R s HOpManu3anus JaHHbIX. JluarpaMmsl paccesHust. CTaTUCTUYECKUT

00pabOTKH Pe3yIbTaTOB JaHHBIX aHaJIN3 MUKPOIPPEHHBIX JaHHBIX.
MHKPOYHIIOB.

5 |OIIK-1.113, Tema 5. Mcnons3oBanue s3b1ka R i [Cratuctudeckuii ananusz RNASeq nannsix. [Toctpoenne
OIIK-2.1 112, 00pabOTKH Pe3yIbTaToOB JaHHBIX TETIOBOM KapThl M3MEHEHHS TEHHOH SKCTIPECCHH.

OIIK-8.MJ12 RNASeq.
Pa3nen 5. CtpykrypHasi 0MouHGOPMATHKA H IPOTEOMHKA

1 |OIK-1.1/3, Tema 1. CtpykTypHas Crpykrypa Gesnka (BTOpUYHAsl, TPETHYHAsI, YSTBEPTUIHAS).
OIIK-2.1 112, 6uonHpopmMaTHKa MeTozb! NOy4YeHHs TPEX-MEPHOH CTPYKTYphI Oenka. PDB.
OIIK-8.1 12 Crpykrypa PDB ¢aitna. ba3bl faHHBIX TpEXMEPHBIX CTPYKTYP

(CATH, Dali, SCOP, FSSP, NCBI Structure, NCBI CDD).
WHCTpyMEHTHI 1151 ”HTEPAaKTUBHON BU3yaan3alus OEIKOBBIX
CTPYKTYD.

2 |OIIK-1.1/3, Tema 2. IHCTpyMEHTSI A1 VHCTpYMEHTHI 111 THTEPaKTUBHOW BH3yaIHM3alnsl OEIIKOBBIX
OIIK-2.1 112, MHTEPAKTUBHOHN BU3yalU3alus CTPYKTYp. BBIsABICHNS CXOIHBIX 3-MEPHBIX CTPYKTYp O€KOB
OIIK-8.1 /12 0EJKOBBIX CTPYKTYp. BEIssBICeHHS (NCBI VAST). H3y4enue cBOHCTB OSITKOBBIX MOJICKYII IIPH

CXOJHBIX 3-MEpHBIX CTPYKTYp OenKoB  [momomu nporpammsl PyMol.
(NCBI VAST). Buzyanmu3zanus 3D
CTPYKTYp € HCIojb30BanreM PyMol.

3 |OIIK-1.1Aa3, Tema 3. MoaenupoBanue TpexmepHoil | MeTtoasl mpencka3zanus OENKOBBIX CTPYKTYP 11O
OIIK-2.1 /12, CTPYKTYpHI Oellka MeToI0M 10CJIeJ0BAaTEIbHOCTAM aMUHOKUCIOT. MoJienpoBaHue
OIIK-8.1 12 TOMOJIOTHYECKOTO MOJCITHPOBAHUS B TPEXMEPHOH CTPYKTYpPHI O€lIka METOJJOM TOMOJIOTHYECKOTO

nporpamme Modeller MOIeJIMpOBaHus B iporpamme Modeller

4 |[OIIK-1.1UAa3, Tema 4. [Iporpamma Busyanuzanuu 1 |[Toctpoenue u ananmu3 ouosornuyeckux cereit. [Iporpamma
OIIK-2.1 12, aHaJ3a OMOIOTHYECKHUX CeTel — BH3YalT3aliH U aHainn3a ouonorumdeckux cereit — Cytoscape.
OIIK-8.1]12 Cytoscape.

3.2. Hepe'leHL pa3aejoB, TEM QUCHHUIIJIMHBI JdA CAMOCTOATECJIBHOI0 M3YUYCHUA
o0yyarouumMmcs

Pa3nensl 1 TEMbl TUCHUIUIMHBI U1 CAMOCTOSITEIbHOTO M3Y4EeHHsI 00yUYarolMMUCS B IpOrpaMMe He
IIPEyCMOTPEHBI.



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
6 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. [TapHoe BrIpaBHUBaHHE

6 | C3 IHapHoe BBIPDAaBHHUBAaHHE 3 | T | 1 | | 1
Tema 3. BLAST, mHOXecTBeHHOE BhIpaBHHUBaHME. ba3bl manHbix PROSITE n PFAM.
7 C3 BLAST, mHOecTBeHHOE BblpaBHUBaHUE. ba3bl TaHHBIX 3 T 1 1
PROSITE u PFAM.

Pa3nen 3. dunoreHeTHYECKHH aHATIN3 M MOJIEKYJISIDHAST DBOJIIOLHS

Tema 1. PuoreHETHUCCKUIN aHAIW3 M MOJICKYJISIDHAST SBOJTFOITHS

8 | JI3 DuUIoreHeTHYCCKUI aHAIM3 M MOJICKYJISIPHASI SBOJIIOLIUS 2 | J1 | 1 | | 1

Tema 2. dwiorenusi. MEGA —nporpamma juist GHIOT€HETHUECKOTO aHAIM3a [TOCIE0BATEIbHOCTEH.

9 C3 Ounorennst. MEGA —niporpaMma ai1st pUIOT€HETHIECKOTO 3 T 1 1
aHaIM3a MOCIIeI0BATEIbHOCTEH.

10 K Komnoksuym mo pasgenam 1-3 3 P 1 1 1

Pa3nen 4. NGS — cexkBeHupoBanue cieayromero mokojaenus. Coopka renomon. Axann3 PHK u skcnpeccuu reHoB

Tema 1. NGS — cexBeHMpOBaHuE cleayomero nokonenus. COopka reHOMOB.

11 JI3 NGS — cexBeHupoBaHue cienyolero nokoieHus. Coopka 2 Pl 1 1 1
TEHOMOB.

Tema 2. AHaau3 KauecTBa JAHHBIX CEKBCHHPOBAHMSL.

12| C3 |AHanH3 KA4yecTBa JaHHBIX CEKBEHUPOBAHUSL. | 3 | T | 1 | 1 | 1

Tema 3. C60opka reHoma.
13] 3 |C6opka resoma. | 3 | T | 1+ [ 1 |1

Tema 4. ICTOYHMKH TPAHCKPUOTOMHBIX JaHHBIX. Micnosp30oBanme si3bika R 17151 00paObOTKU pe3yIbTaTOB JAHHBIX MUKPOYMIIOB.

14 C3 VIcTOYHNKH TPaHCKPUIITOMHBIX JaHHBIX. Mcmons3oBanme 3 T 1 1 1
s36IKa R 1151 00pabOoTKY pe3yIbTaToB IAHHBIX MUKPOUHIIOB.

Tema 5. Mcnonp3oBanue s361ka R y1st 00paboTku pe3ynpTatoB JaHHeiXx RNASeq.

15 C3 Hcnons3oBanue s361ka R 1t 06paboTKH pe3ysibTaToB JaHHBIX 3 T 1 1 1
RNASeq.

Pasznen 5. CrpykrypHas 6uonHdopMaTHKa ¥ IPOTEOMMKA

Tema 1. CTpykTypHas OMOHH(pOpPMATHKA

16| JI3 CTpyKTypHas OMOMH(pOpMATHKA 2 | J1 | 1 | 1 | 1

Tema 2. IHCTpYMEHTHI [UTI MHTEPAKTUBHOM BU3yaIH3alsl OSITKOBBIX CTPYKTYP. BBIABICHUS CXOMHBIX 3-MEpHBIX CTPYKTYP OEITKOB
(NCBI VAST). Busyanuszanus 3D cTpykTyp ¢ Mcnoyib3zoBanueM PyMol.




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* **
KIl | Oy [ P3
1 2 3 5 6 7 8
17 C3 WHCTpyMEHTHI UI1 MHTEPAaKTUBHOM BU3yaIH3aLus OCIKOBBIX 3 T 1 1 1
CTPYKTYp. BBISIBICHHS CXOJHBIX 3-MEPHBIX CTPYKTYp OCIKOB
(NCBI VAST). Busyanmuzanus 3D cTpykTyp ¢
rcnonb3oBanueM PyMol.
Tema 3. MonenupoBaHie TPEXMEPHOH CTPYKTYPBI O€JIKa METOJOM FOMOJOTHYECKOI0 MOJAEINPOBaHus B mporpaMmme Modeller
18 C3 MopgenupoBaHHe TPEXMEPHOH CTPYKTYPHI Oellka METOJOM 3 T 1 1 1
rOMOJIOTHYECKOI0 MOJIEIHpOBaHust B mporpamme Modeller
Tema 4. [Iporpamma BH3YyaIM3alMK U aHajIK3a Onojioruueckux cereit — Cytoscape.
19 C3 [IporpaMma BU3yaaH3alluy U aHATH3a OHOJIOTUUECKUX CETCH — 3 T 1 1 1
Cytoscape.
20 K KommokBuyM 1o pazuenam 4-5 P 1 1 1
21 3 3auer ITA 1
Bceero B cemecTpe 58 20 11 20
Bcero no aucuuniaune 58 20 11 20

(*, **, *** cMOTpHM yCIIOBHBIE 0003HAYCHUS)

YciaoBHLIE 0003HAYEHUSA

Bunbl yueOHBIX 3aHATH]*

Bujbl yueOHbIX 3aHATHIT Coxkpaménnoe HauMeHOBaHHE
JIek1noHHOE 3aHsATHE Jlektus JI3
Crienuanu3upoBaHHOE 3aHATHE Crienuanu3upoBaHHOE C3
Komnoxsuym Konnoksuym K

Bunsl Tekymiero kontpods yecnesaemoctu (BTK)**

Buasbl Tekymero KOHTpOJIs CoxpaméHHoe Copaep:xanue
ycneBaemoctH (BTK) HaNMMEeHOBaHHUe
Texymnit Jucnunnuaupytromuii | /I | Kontposs nocemaeMocTy 3aHATHI 00yYarOIIMCsT
JHCIHATUTHHUPYIOIIIH
KOHTpOJIb
Texymmit TeMaTn4yeckuit TemaTuueckuit T | Ouenka ycBoeHust 00y4aroLMcs 3HaHUH, yMEHUH U oIlbITa
KOHTPOJb MPaKTUIECKOH AESTEIFHOCTH MO TeMe 3aHATHS
Texymmii pyOe:xHBIH Py0exusrit P | Ouenka ycBoeHust oOydaromumcs 3HaHWH, yMEHHUH U OTIbITa
KOHTPOJIb MPaKTUYECKOH AESATEIFHOCTH M0 TeMe (pa3aery, MOIYII0) TUCIUILTHHBL
@DopMbI IPOBEJICHUS TEKYILIIETO KOHTPOJIS YCIIEBAEMOCTH O0yJaromuxces ***
Ne [ dopmbI npoBegeHNs TeKYyLIero KOHTPOJIsI TexHunyeckoe u B03M0:KHOCTB IPOBeIeHUS TEKYLEro
ycnesaemoctu ody4aromuxcs (PIITKY) COKpaméHHoe KOHTPOJISI YCII€BA€MOCTH 110 BUAAM KOHTPOJISA
HaMMEHOBaHHe
P | T P
1 | KonTpousb npucyrcrBus [IpucyrcrBue KIT | +
2 | Ompoc ycTHbIi Omnpoc ycTHbIH oy +
3 | Pemenue npakTiudeckol (CHTYallnOHHON) IIpakTuueckas P3 +
3ama4n 3ajaua




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

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

CemecTp ®dopMa NPOMEKYTOUYHOMH ATTECTAIHT* *** dopma npoBeIeHAsSI MPOMEKYTOUHOM aTTECTAIHHA
1 2 3
6 cemecTp 3auer Pemrenne npakTiyeckoil (CUTyallmOHHOI) 3a1a41

YcioBHBIE 0003HAYCHHSA ****

DopMbI IPOMEKYTOYHOMH aTTECTAIIMA Cokpanménnoe HaHMEHOBaHM e

3ager 3auer 3




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.

6 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)

6 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

6 cemecTp

Ilepeyennb BOpoCoB /I NOATOTOBKH K POMEKYTOYHOM aTTecTanuu B popme 3auéra
buonoruueckue 6a3pl JaHHBIX: MPUHIUI OPraHU3alliU, COAepKaHue, npuMepbl. CyLTHOCTb 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 IPOBeIeHHs 3aueTa o aucuuiuinie «bnonndopmaTrka» mo nporpaMme crienuaiInTeTa no
cnenuanbHocTd 06.05.02 dyHnameHTanbHAas U MPUKIIa Hast OUOJIOTHS
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 | HaummeHoBaHme, PexomenayeTcs Ipu H3yYeHUH Pa3lea10B JUCHHINIMHBI KosmmyecTBo |DseKkTpoHHBI aapec
N | aBTOp, ro/i H MeCTO IK3eMILISIPOB pecypca
/1 H31aAHUA B 0M0JIHOTEKE
1 2 3 4 5
1 |BBenenue B ITapHoe 1 MHOKECTBEHHOE BhIpaBHUBaHUE DUIOTeHETUYECKUH 28
O6uonHdopmaTHKy: |aHaJIM3 M MOJIEKyJsipHas dBoitonust CTpykTypHast OnonHdopmaTrka
[yueOHUK mts u poreomuka Beenenue B ononnpopmatuky NGS —
By30B], Jleck A. M., |CeKBEeHHpPOBaHHE CICAYIONIETO MOKoIeHHus. COOpKa TeHOMOB.
2024 - 2025 Amnanmns PHK u skcrpeccuu reHoB
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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