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1. O0uue nmos1o:xxeHUst
1.1. Heab 1 321241 OCBOEHHS TUCIHUIIIUHBI

1.1.1. Lens.

[lonyuyeHue cTyaeHTaMH OCHOBOIIOJAralolmMX 3HAaHUM O COJIEpXKAaHUU U BO3MOXKHOCTAX
OnonHpOpPMATUKU, O TPWIOKECHUH METOM0B OHOMHPOPMATHKHA Il PEHICHUS MPUKIATHBIX
OMOMENIMIIMHCKUX 3a7a4, B TOM YHCJE, aHaju3a CXOJICTBA AMHUHOKHCIOTHBIX U HYKJIEOTHUIHBIX
MOCJIEIOBATEIbHOCTEN, KOMIBIOTEPHOTO MOJICIUPOBAHUSA U BHU3yallU3allMM TPEXMEPHBIX CTPYKTYP
0eNKOB, aHAJIM3 TPAHCKPUOTOMHBIX M T€HOMHBIX JAHHBIX, YTO IMO3BOJUT B OyAYyIIMM MOJIOABIM
crienpanuctaM opicTpee U 3G(HEKTUBHEE BKIIOYUTHCS B HAYYHO-UCCIIEOBATEIBCKYIO PabOTy, a TaKkKe
UCIIOJIB30BaTh pe3yJbTaThl COBPEMEHHBIX IOCTTEHOMHBIX TEXHOJOTUA B JIMAarHOCTHKE U
NEPCOHATU3UPOBAHHOM JICUEHUH MAIIUEHTOB.

1.1.2. 3agaun, pemnraempie B X0/1€ OCBOCHUS JUCITUTUTHHBI (MOIYJIs):

® Usyuenue u (GOpMHpPOBAHHE HABBIKOB PA0OOTHI C KPYMHEHIIMMH MEXIyHApOIHBIMU
uHTEepHET-pecypcamu onomenuuuackux nanueix (NCBI, EMBL, UniProt).

® U3yyeHue OCHOBHBIX MOHATHI W (GopMupoBaHHEe 0a30BbIX HABBIKOB pabOTHI C
pe3ysibTaTaMd TPAHCKPUNTOMHBIX M TEHOMHBIX MCCJIEAOBAaHUM, TOJYYEHHBIX C
HCIOJIb30BaHNEM TEXHOJIOTUN CEKBEHUPOBAHMSI HOBOT'O IMOKOJICHHUS.

® [lomyueHHe OCHOBHBIX HABBIKOB IO BHU3yalW3allMM M MOJCIMPOBAHHUIO TPEXMEPHBIX
CTPYKTYp OCJIKOB.

® ®dopmupoBaHue 0a30BBIX HABBIKOB HCIIONB30BAHUS METOJOB OMOMH(DOPMATHUKU IS
peuieHusl MPUKIAJAHBIX OHOMEAMIIMHCKUX M KIMHUYECKHX 3aaad, 3¢dexTuBHON
JUArHOCTHKH U MEPCOHATU3UPOBAHHOTO JIEYEHUS MAIlUEHTOB.

® ®dopmupoBaHHE CHCTEMHBIX 3HAHHH MO OHOMH(DOPMATHKE, CBS3aHHBIX C aHAIU30M

HYKIJIICOTUJHBIX U aMUHOKHUCJIOTHBIX HOCHGHOBaTeHBHOCTeﬁ.

1.2. MecTo AcOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Hucuumnaa «buonHpopmaTtukay m3ydaercs B 1 cemecTpe (aXx) M OTHOCUTCS K 00sS3aTEIbHOM
yactu broka b.1 «/luctunmuner (Moxynn)y. SABasercs 00s3aTeIbHON TUCIUTLTAHOM.

OO6m1ast TpyA0€MKOCTh TUCIHMIUIUHBI cocTaBisieT 4.0 3.¢.

JIJis yCHemHoro OCBOGHMSI HACTOSALIEH NUCHUUILIUHBI (MOAYIs) oOydarouiuecs: JO0KHBI OCBOUTH
OCBOMTH B paMKax CpeAHEero IOJHOro o00mero oOpa3oBaHHs, CIEAYIOININE AUCHUIIINHBL
NuocTtpannsiii s361k; MaTemaTtuka; Madopmaruka; Xumust; O6mas Onoxumus.

3HaHUS, YMEHUSI U OMBIT MIPAKTUUECKON JCSITEIIbHOCTH, MPUOOPETCHHBIC TIPU OCBOCHUH HACTOSIICH
JTUCIUTUTAHBI, HEOOXOMUMBI ISl YCTICIITHOTO OCBOCHMS NUCHUIUIMH: Meauruuckas OnonHpopMaTuka

n q)YHKI_[I/IOHaJ'ILHaSI T'CHOMUKA, MGJII/IIII/IHCKaH T'CHCTHUKA.



3HaHUs, YMEHUS U OMBIT MPAKTUUECKOH JeATeNbHOCTH, TPUOOPETEHHBIE IPH OCBOCHUN HACTOSIIECH
JTUCIUIUIMHBI, HEOOXOAMMBI JUIs YCIIEUIHOTO IPOXOXKIEHUs MpakTuk: IlpakTuka mo mnpoduiio
npoeCCHOHANBHON JeATEIbHOCTH (JabopaHTCKas MpakTHKa); lIpeanuruiomMHas HpakTHKa, B TOM

YUCJIC HAYYHO-HUCCICAOBATCIIbLCKAaA pa60Ta.



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

1 cemectp

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Koax u HammeHoBaHnue
HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN

Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)

OIIK-1 Cnoco6eH ucno1b30BaTh M NPUMEHATh (yHAaMeHTaJIbHbIe OM0I0THYecKHe

npeacraBjaCeHus H COBPEMEHHBIC METOAOJOTHYE€CKHUE MOAXO0/ABI IJIA IMIOCTAHOBKHU U PEHICHUSA

HOBBIX HECTAHJAPTHBIX 327124 B cepe npodeccuoHaNbHOI 1esiTeIbHOCTH

OIIK-1.1M/1 Ucnonb3yer
byHIaMEHTATbHBIC
OMOJIOTUYECKHE
MIPEJICTABICHUS JUIS
MTOCTAHOBKH U PEIICHUS
HOBBIX HECTaHIAPTHBIX
3amay B cepe
npodeCCHOHATIBHON

JACATCIIBHOCTH.

3HaTh: 0 CBI3U MECKAY aMUHOKHCIIOTHBIMU U HYKJICOTUAHBIMU

IOCICI0OBATCIbHOCTAMMA U UX (I)YHKI_II/IHMI/I.

YMmern: IpOBOAXUTL aHAJIN3 AMHUHOKHCIIOTHBIX U HYKJIICOTUIAHBIX

HOCHGI[OBaTeHBHOCTeﬁ.

Baaners npakTu4ecKuM ONbITOM (TPYAOBBIMHU J€iiCTBUAMHU):
WCIOJIb30BaHUsI KOMIIBIOTEPHBIX MIPOTrpaMM U 06a3 TaHHBIX JJIs

aHaJIM3a aMUHOKHCIOTHBIX U HYKJICOTUAHBIX HOCHe,I[OBaTeJILHOCTeﬁ.

OIIK-1.1]/12 cnons3yer
COBPEMEHHBIE METObI JUIS
peLeHus

HpO(i)CCCI/IOHaJ'IbHBIX 3ajJa4.

3HAaTh: OCHOBHBIC IIOHATHSA, TOAXO0AbI U MECTOAbI aHAJIN3a JaHHBIX

UCTIOJb3yeMble B OnonH(pOpMaTHKe

YMmerThb: MNPUMCHATH OCHOBHBIC MOAXOABI U MCTObI

OronH(GOPMATUKH IS PEIICHUS TPUKIIATHBIX OMOMETUIINHCKHX.

Bianers npakTH4YeCKUM ONBITOM (TPYA0BBIMU /IeiiCTBUAMM):
WCIOJIb30BaHUsI METOI0B OMOMH(POPMATHKH AJISI PELICHUS

MIPHUKJIATHBIX OMOMEANIIMHCKIX 337124

OIIK-2 Cnioco0eH TBOpYECKH HCIO0Jb30BATh B MPO(eCCHOHAIBHOM 1esITeJIbHOCTH 3HAHUS

(pyHIaMeHTANbHBIX H MPUKJIATHBIX Pa3/1eJi0B JUCHUILINH (MOY 1eil), onpeae/asiiomuxX

HANPAaBJEHHOCTb NPO(eCcCHOHAILHOM 1eATeJILHOCTH

OIIK-2.M/1 Wcnons3yeT B
npodeccuoHanbHOM
JESITEIbHOCTH
JTUCIUIUIMHBL, BXOJISIINE B

POrpaMMy MarucTpaTyphl.

3HaTb: OCHOBHEIE IIOHATHA, TOAXO0AbI U MCTOAbI aHAJIN3a JaHHBIX

UCTIOJb3yeMbIe B OnonH(pOpMaTHKe

YMerh: MNPUMCHATH OCHOBHBIC IMOAXOAbI U METOAbI
6I/IOI/IH(I)OpMaTI/IKI/I JJI PCIICHUA ITPUKITAIHBIX 6I/IOMCIlI/II_II/IHCKI/IX

3aaad




Baaners npakTHyecKUM ONbITOM (TPYAOBBIMH JeHCTBUSIMU):
aHaJiM3a KadecTBa JJAHHBIX, HCIIOJIb30BaHUS METOJIOB
OrOMH(OPMATUKH IS PEIICHUS IPUKIIATHBIX OMOMEIUIINHCKUX

3aaad.

OIIK-2.1 /12 Vcnions3yeT B
cBOel paboTe MPaKTUYECKHE
HaBBIKY, MTOJy4YEHHbIE MPU
00y4eHuH 1o MporpaMMam

MarucTpaTyphl.

3HaTh: CIIOCOOBI MNPpEACTABJICHUS, XPAaHCHUSA U aHAJIN3a

HYKIJIICOTUAHBIX U aMUHOKHUCJIOTHBIX MOCJIEI0BATEILHOCTEIA.

YMeTh: UCI0Ib30BATh HUHTCPHET PECYPChI U 6I/IOI/IH(1)0pMaTI/ILIeCKI/Ie

MCTO/JbI B 6I/IOM6,Z[I/II_II/IHCKI/IX HCCICIOBAHUAX

Baaaerp NpakTH4YeCKUM ONBITOM (TPYAOBBIMM I€HCTBUSIMH):
paboTHI C pe3yJIbTaTaMHi TPAHCKPUTITOMHBIX U TEHOMHBIX
HCCIIe0BAaHUH TIOJYYECHHBIX C HCTIOJIB30BAaHNEM TEXHOJIOTHUI

CCKBCHHUPOBAHUA HOBOI'O ITIOKOJICHUS.

OIIK-6 Cnoco0eH TBOpPYECKH MPUMEHSATHh U MOAU(PUIUPOBATH COBPEMEHHbIe KOMIIbIOTEPHbIE

TEXHOJIOTHH, PA00TaTh ¢ NPOdeCcCHOHAIbHBIMH 0a3aMU JAHHBIX, NPO(EeCCHOHATBHO

0opMIIAITH U NPEACTABJSATH Pe3yJIbTAThl HOBBIX Pa3padoToK.

OIIK-6.1/11 Ucnonb3yer B
podeCCHOHATBHON
JeSITeTbHOCTH
COBpPEMECHHBIC
KOMITHIOTEPHBIE

TCXHOJIOTHH.

3HaTh: COBPCMCHHBIC KOMIIBIOTCPHBIC TCXHOJIOTUU UCIIOJIb3YyCMBIC B

o6uonHpopmaTrke

YMmern: IpOBOAWUTH aHAJIN3 6I/IOI/IH(1)OpMaTI/I‘IeCKI/IX JaHHBIX C

HCITIOJIb30BAHHUEM COBPCMCHHLIX KOMIIBIOTCPHBIX TEXHOJIOTHH.

Baajerh NpakTHYeCKUM ONBITOM (TPYAOBBIMHM IeHCTBUSIMH):
aHayn3a OMONH(POPMATUYECKUX TAHHBIX C UCIIOJIb30BAHUEM

COBPEMEHHBIX KOMIIBFOTEPHBIX TEXHOJIOTHH.

OIIK-6.1]/12 Vcnionb3yer
npodeccuoHanbHbIe Oa3bI
TAHHBIX MPU 00PaOOTKE U
WHTEPIIPETAIUU JaHHBIX,
MOJTyYEHHBIX B XOJI€
AKCIIEPUMEHTATBHBIX

HUCCJIENOBAHUM.

3HaTh: COAEPKUMOE KPYITHENIINX MEKIYHAPOJHBIX HHTEPHET

pecypcoB onomeauimackux gaHHbIX (NCBI, EMBL).

YMeThb: UCNIONb30BaTh KpyIHENIINE MEXTyHAPOIHbIE UHTEPHET
pecypcesl onomenuuHckux gqaHubix (NCBI, EMBL) nist perenus
MPUKJIAJTHBIX ONOMETUIIMHCKAX U KJIMHUYECKHX 33124, 3PPEKTUBHON

AUArHOCTUKHU U NICPCOHAIIM3UPOBAHHOI'O JICHCHHS MMALITUCHTOB

Bnaners npakTH4eCKUM ONBITOM (TPYAOBBIMH 1€ CTBUAMM):
paboThI ¢ KPYITHEHITUMH MEXTyHapOAHBIMH HHTEPHET PeCypcamu

ouomenuackux nanHbix (NCBI, EMBL).

OIIK-6.1/13 Odopmiser u
NPECTaBIISIET PE3yIbTaThI

HOBBIX Pa3pabOTOK.

3HaTh: (I)OpMaTBI MMpEaACTaBJICHUA 6I/IOI/IH(1)OpMaTI/ILICCKI/IX JaHHBIX 1

CIIOCOOBI MX MNpEaACTaBJICHUA




YMeTh: UCTIONIB30BaTh (POpMaThI IPEACTABICHUS
OnonH(pOPMATHUECKUX JAHHBIX 7151 0(OPMIICHUS U IPECTABICHUS

pe3yJIbTaTOB UCCIIEIOBAHUIA.

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
MpeCTaBIeHU OMOMH(POPMATHUECKUX JaHHBIX I OQOPMIICHUS U

NpEACTABJIICHUA PC3YyJIbTATOB HCCIIeIOBaHUM.

OIIK-8 Cnoco0eH MCI0Ib30BaTh COBPEMEHHYI0 HCCJIC0BATENbCKYIO0 allnapaTrypy u

BBIYUC/IUTECJIbHYIO TEXHUKY IJIS PCIICHUA UHHOBAIIMOHHBIX 3a{a4 B HpO(l)eCCHOHaHLHOﬁ

ACATECIbHOCTU.

OIIK-8.M /1 OcymiecTBiseT
cbop 1 00paboTKy
MEPBUYHBIX JAHHBIX C
HCIIOJIb30BaHUEM
COBPEMEHHOM
UCCJIEIOBATENBCKOM
anmnaparypsl 1
IPOrPaMMHOTO

obecreueHus.

3HaTh: OCHOBHBIE THUIILI INEPBUYIHBIX TPOTCOMHELIX,
TPAHCKPUIITOMHBIX U TCHOMHBIX JaHHBIX, MCTOABI UX O6pa6OTKI/I n

aHajm3a.

YMmerThb: AHAJIU3UPOBATH MICPBUYHBIC JaHHBIC IPOTCOMHBIX,

TPAHCKPHUIITOMHBIX U TCHOMHBIX I/ICCHGILOBaHI/Iﬁ

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMH /IeHCTBUAMM):
U3BJICUYEHUS U 00pabOTKU NEPBUYHBIX OMOMH(DOPMATHUECKUX

JaHHBbIX, ITPEACTABJIICHHBIX B O6H.[€I[OCTyHHBIX 6I/IOI/IH(I)OpMaTI/ILIeCKI/IX

pecypcax

OIIK-8.1 /12 Vcnionb3yer
COBPEMEHHOMN
HCCJIEIOBATEIBCKYIO
anraparypy st peleHus
MHHOBAIIMOHHBIX 3a1a4 B
npodecCuOHAIBHON

JACATCIIBHOCTH.

3HaTh: OCHOBHBIE KOMIIBIOTCPHBIC IIPOIrpaMMBbI U 0asel JaHHBIX,

UCIOJIb3yeMble B OMonH(pOpMaTHKe

YMeTh: MCIOIB30BaTh OCHOBHEIC KOMITBIOTCPHBIC ITPOrpaMMBI U

0a3bl TaHHBIX, UCTIOJb3YEeMbIe B OMOMH(POPMATHKE.

Biaaers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM IeHCTBUSIMH):
WCTIOTH30BaHUSI OCHOBHBIX KOMITBIOTEPHBIX ITPOTpamMM U 0a3 TaHHBIX,

HCIIOIh3YEMBIX B OMOMH(OPMATHKE.




2.®opmbl padoThI 00y4AOIIUXCH, BUAbI Y4eOHBIX 3aHATHI U UX TPYA0EMKOCTh

®opmbl padoTsl o0yqaromuxcst / Buabl yueOnsbix 3anatuii / | Becero | Pacnpenesienne yacos

DopMbI IPOMEKYTOYHOM aTTECTALIUH 4acoB 1o cemMecTpam

1

YyeOHble 3aHATHSA

KontakTHasi padoTa 00y4aommuxcs ¢ npemnojgaBarejieM B 61 61
cemectpe (KPO),

B T.Y.:

CrneuunanusupoBannoe 3anstue (C3) 39 39
Jlexumonnoe 3anstue (JI3) 16 16
Komnoxsuywm (K) 6 6
CamocrosiTesibHas padora odyuawmuxcs B cemectpe (CPO), 64 64
B T.4.:

[ToaroroBka K y4eOHBIM ayAUTOPHBIM 3aHATHIM 64 64

IIpoMexxyTOYHASI aTTECTALIUA:

KonTakTHas padora 00yyaomuxcs B Xo/1e NPOMEKYTOYHOM 3 3

arrecrauuu (KPIIA),

B T.4.:

3auer (3)* 3 3
B yacax: OT/l = 128 128

OO11ast TPYA0EMKOCTh KPO+CPO+KPITA+CPITA

pucuumasl (OT) B 3aueTHbIX enunniax: OT/] (B 4.00 4.00
yacax): 32

* Bpems 015 nposedenusi NpoMedcymouHol ammecmayuu 6 opme 3auéma (3auumsl Kypcosoll
pabomul) evloensemcs 6 pamkax Kowmaxkmwuou pabomul ([B3) Ilposedenue npomedncymouHoll
ammecmayuu 6 gopme 3auéma (3awumsl Kypcogou pabomvl) OpeaHu3yemcs 6 COOMEemcmeuu ¢

pacnucanuem 3aHAMUIL.



3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

1 cemecTp
No Mudp HaumeHnoBanue pazaena Coaepixanue pasaesia M TeMbl B
n/m |KOMIeTeHIIUH (MoayJist), TeMbl AUAAKTHYECKHX eTHHHIAX
AUCUHUITUHBI
Pa3nes 1. Beenenne B OuouHpopmaTuxy

1 |OIIK-2.1/12, |Tema 1. BBenenue B HcTopus BOSHUKHOBEHUS! OMOMH(OPMATHKH KaK
OIIK-1.1/1, |6uomHpOpMATHKY. Hayku. CoBpeMEHHbIE B3IJIS1bl HA
OIIK-1.1M/12, |OcHoBHBIE OononH(popMaTHKy, €€ BO3MOKHOCTH U
OIIK-2.1M/1, |6uomHpOpMaTHUECKUE NepcreKTUBbl. ba3oBble HallpaBIeHUs
OIIK-6.1/12, |pecypchl u 0a3bl JaHHBIX OnonH(pOpPMaTHKU: TEHOMHUKA U TPOTEOMHUKA.
OIIK-6.1M/1, Crienuduixa paboTbl ¢ OMOIIOTHIECKUMU
OIIK-6.113, JTaHHBIMH. METO0JIOTHS NCIIOJIb30BAHMS
OIIK-8.1/11, 10/1X0/10B OMOMH(OPMATHKH [T PELICHHUS
OIIK-8.1/12 (byHIaMEHTaIbHBIX U MPUKIIAJIHBIX 33/1a4.

OnTuMu3zanus moucka HayqyHo! HH(pOpMaIUH ¢
oMol so PubMed. Ba3sr nannsix Entrez,
GeneBank, EBI, EMBL, DDBJ u np., Mmonens
nanabix NCBI, ocHOBa popmMupoBaHus TaHHBIX,
THUIIBI IAHHBIX JUIA OTIMCAaHUsI 0OBEKTOB (CcTaTeid,
nocienoBareabHocTeit JIHK, OenkoB, 1aHHbBIC
M3MEHEeHus TeHHoM 3kcnpeccun) B BJI, cTpykTypa
3anucel B ¢aitnax (KJII0UeBhIC CIIOBa,
COKpAIIIEHUS U T.I1.), popMaThl IpeACTaBICHUS
nannbix (Fasta, u np.), ocobennoctn
NPEeCTaBICHUS JAHHBIX B 0a3aX JaHHBIX.

2 |OIK-1.1M[1, |Tema 2.Pabota c 6azamu OcHoBHble OuonH(pOpMaTHUYeCcKre 0a3bl TaHHBIX:
OIIK-1.1/12, [manabix NCBI (RefSeq, NCBI (RefSeq, OMIM, Nucleotide, Gene,
OIIK-2.1/1, |OMIM, Nucleotide, Gene, Protein, dbSNP, ClinVar);

OIIK-6.1]/12, |Protein, UniGene)
OIIK-6.1/1,
OIIK-6.1/13,
OIIK-8.1/11,
OIIK-8.1/12,
OIIK-2.1/12
3 |OIIK-2.1/12, |Tema 3. ba3bl 1aHHBIX OcHoBHble OMOMH(pOpMaTHUecKre 0a3bl TaHHBIX:




OIIK-1.M]11,

UniProt, KEGG,

NCBI (RefSeq, OMIM, Nucleotide, Gene,

OIIK-1.1]/12, |GeneOntology u EMBL Protein, dbSNP, ClinVar); EMBL, UniProt, PDB,

OIIK-2.1/1, KEGG.

OIIK-6.1]12,

OIIK-6.1/1,

OIIK-6.1/13,

OIIK-8.1/1,

OIIK-8.1/12

OIIK-1.1/I1, [Tema 4. 'enomuslii Opay3ep |['enomubie Opay3epsl (NCBI Map Viewer,

OIIK-1.1/12, |UCSC UCSO).

OIIK-2.1/11,

OIIK-6.1/12,

OIIK-6.1/1,

OIIK-6.1/13,

OIIK-8.1 /1,

OIIK-8.1/12,

OIIK-2.1]/12

Pa3znea 2. [ITapHoe 1 MHOKeCTBEHHOE BHIDABHUBAHUE

OIIK-1.1M/I1, |Tema 1. IIpuHuumel BeIpaBHEBaHMA nocienoBaTenbHOCTEN. Lenu u

OIIK-1.1]/12, |BbIpaBHUBaHUS THUIIBI BEIpaBHUBaHUMN. [lapHOE BRIpaBHUBaAHUE.

OIIK-2.1/1, |mociaemoBaTeabHOCTEH. Fasta, BLAST (Basic Local Alignment Search

OIIK-6.1/12, |Marpuus! 3ameH. [lonsitue  |Tool). [IpuHuMnbl BEIpaBHUBaHUS

OIIK-6.1/1, |romomorum. BLAST nociaeaoBparenabHocTel. IloHaTHE TOMOIOTHH.

OIIK-6.1/13, Opronoru u napanoru. Pacuér oueHku

OIIK-8.111, BbIpaBHUBaHUs (Score). CX0ICTBO

OIIK-8.1/2, MOCJIeI0BATEIbHOCTEH (MACHTUYHOCTD,

OIIK-2.1]/12 KOHCEPBATUBHOCTH). MaTpuubl 3ameH (PAM,
BLOSUM). I'no6anpHOE ¥ JIOKAJTIbHOE
BbIpaBHUBaHHE. ONTUMHU3aLIKs BBIPAaBHUBAHUSI.
MeTo1p1 TapHOTO BBIPAaBHUBAHUS (AITOPUTMOM
Hunenmana-ByHia, tuHamMuyeckoe
porpaMmmupoBaHue, aroputMm Cmura-
Yorepmana).

OIIK-1.1U/1, |Tema 2. PSI-BLAST. NHCTpyMEHT AJ1sl MOMCKA YAJIE€HHBIX

OIIK-1.1M2, [MHO>XecTBEeHHOE SBOIONUOHHBIX B3auMooTHoIeHuii PSI-BLAST.

OIIK-2.1/I1, [BeipaBHUBaHuE. [Tpodum. MHuoxectBeHHbIe BbipaBHUBaHUS. B/ NCBI

OIIK-6.1/12, |HomeHnbl. ba3bl gaHHBIX HomoloGene. Anroputmsl 1 mapameTpbl

OIIK-6.1/1, |PROSITE u PFAM. MHO>KE€CTBEHHOT0 BbIpaBHUBaHUA. [IporpamMmbl

OIIK-6.1/13, JUJIS1 IPOBEJICHUS] MHOYKECTBEHHOTO




OIIK-8.1/1,

BbIpaBHUBAHUA PCIICHUC 3a1a4 MHOKCCTBCHHOT'O

OIIK-8.1/12, BbIpaBHUBAHUSA ¢ omMoibio nporpamm ClustalW,
OIIK-2.112 Praline, Probcons, MUSCLE, TCoffee.
Hcnonb3oBaHne METOA CKPBITHIX MAPKOBCKUX
MOJeJIeN JJIsl MHOKECTBEHHOTO BhIPaBHUBAHUS
nocienoBarenbHOCTel. JJoMeHsl U mpoduiy.
PeryinapHsbie Beipaxkenus. bJ1 i noucka
motuBoB B 6enkax PROSITE. B/l no ananuzy
OenkoBbIX cemeiicte PFAM
OIIK-1.1U/1, |Tema 3. [Tapnoe [TapHoe BripaBHUBaHUE. [[puHIMIIBI
OIIK-1.1/12, |BbIpaBHUBaHUE BBIpABHUBAHMS MTOCIeq0oBaTeNbHOCTEN. [loHsITHE
OIIK-2.111, romoJioruu. OpTosioru u napanoru. Pacuér
OIIK-6.1]12, OIleHKH BbIpaBHUBaHMS (Score). CxoncTBO
OIIK-6.1/1, MOCJIEIOBATEILHOCTEH (MICHTUYHOCT,
OIIK-6.1/13, KOHCEpPBAaTUBHOCTH). MaTpuiisl 3ameH (PAM,
OIIK-8.1/11, BLOSUM). I'no6ansHOE ¥ IOKAJIbHOE
OIIK-8.1 /12, BbIpaBHUBaHUE. ONTUMHU3AIMS BHIPABHUBAHMUSI.
OIIK-2.1 /12 MeTopl TapHOTO BRIPABHUBAHUS (AITOPUTMOM
Hunenmana-ByHiia, tTuHaMu4eckoe
porpaMMupoBanue, anroputm CmuTa-
Yotepmana). BLAST (unaTepdeiic, anroputm).
OIIK-1.1M/1, |Tema 4. BLAST, BLAST (unrtepdeiic, anropurm).
OIIK-1.1]/12, |MHOXecTBEHHOE MHuoxectBeHHbIe BblpaBHUBaHUA. B/ NCBI
OIIK-2.1M/11, (BblpaBHUBaHuE. ba3bl HomoloGene. Anroput™sl 1 mapameTpsl
OIIK-6.1M/12, |manubix PROSITE u PFAM. [MHOXecTBeHHOro BblpaBHUBaHUS. [Iporpammel
OIIK-6.1/1, JUISL IPOBEJICHUS] MHOKECTBEHHOTO
OIIK-6.1/13, BBIPABHUBAHMS PEILICHUE 33/1a4 MHOKECTBEHHOTO
OIIK-8.1 /1, BBIPaBHUBAHUS C TOMOIIBI0 porpamMm ClustalW,
OIIK-8.1 /12, Praline, Probcons, MUSCLE, TCoffee
OIIK-2.1/12

Pa3zpnen 3. dunoreHeTH4eCKH AaHAJIM3 M MOJICKYJISIPHAS IBOJIIOLUSA

OIIK-1.1/1,
OIIK-1.1/12,
OIIK-2.1/11,
OIIK-6.11/12,
OIIK-6.1/11,
OIIK-6.1/13,

Tema 1. dunoreneTnueckuii

aHaJIu3 U MOJIEKYJIsIpHas

DBOJIOLHSA

@unoreHus U ABOJIOIMOHHBIE AepeBbs. [1oaxoabt
K U3y4CHUIO (PUIoreHe3a, BUI0OBOTO
Pa3HOOOpa3us ¥ BOJIOIIMOHHBIX
B3aMMOOTHOILIEHUI HAa OCHOBE T€HOMHBIX U
MPOTEOMHBIX UcciaegoBaHuil. COBpeMEHHbIE
MIPUHITUTIBEI OMOJIOTHYECKON TAKCOHOMHUH.
dutoreHeTUYECKUE MOJCIN M aHAJIN3 JAHHBIX.

CpaBHUTENIbHBIN aHAIN3 TEHOMOB B




OIIK-8.1/1, ¢duoreHeTHYECKUX HCcaeq0BaHusAX. MicTouHnKN

OIIK-8.1/12, U3MEHYMBOCTH T€HETHYECKOW HHPOPMALIUU

OIIK-2.1]/12 (menennu, AYTUTMKAIIUN, PEKOMOWHAIINHY,
WHBEPCUHU, TPAHCIOKAIINH, IEPEMEILIECHUS
MOOUITBHBIX T€HETHYECKHUX IJIEMEHTOB
TOPU3OHTAIIBHBIN IIEPEHOC TEHETUYECKOM
uH(pOpMaIlMK, TEHOMHBIE MyTalluu). TpaH3uIuu
U TpaHcBepcuu. DakTOpbI IBOIOLIUHI
TEHETUYECKUX CUCTEM. | eHeTnyeckas u
AMUTCHETUYECKask HACIeACTBEHHOCTb. [IpuHIIMIIBI
ompezeneHus: GUIOreHEeTUYECKOro POJICTBA U
ABOJIIOLIMOHHBIX B3auMOOTHoIIeHU. Konuenmus
MOJIEKYJISIPHBIX YacOB.

2 [OIIK-1.1MJ1, |[Tema 2. ®unorenus. MEGA |®unoreHeTnyeckue a1epeBbsi. AITOPUTMBbI
OIIK-1.1U[2, |-mporpamma ajist MOCTPOEHUS (PHIIOTEHETHUECKUX JIEPEBHEB.
OIIK-2.1/I1, [dbunorenernyeckoro ananuza |Tomosorus nepeBbeB. MEGA — nporpamma st
OIIK-6.1/12, |mociemoBaTeabHOCTEH. (UITOTeHEeTUYECKOTO aHaIn3a
OIIK-6.1/1, OCJIENOBATEILHOCTEH.

OIIK-6.1/13,
OIIK-8.1/1,
OIIK-8.1/12,
OIIK-2.1/12

Pasnen 4. NGS — cekBeHHpPOBaHue cjeaywiero nokoJjenus. Coopka reaomon. Anaan3 PHK u

IKCIIPECCUH I'€HOB

1 |OIK-1.1M/1, |Tema l.NGS - CoBpeMeHHbIE IPUHLIUITBI PAOOTHI € ETBIM
OIIK-1.1/12, [cexBeHMpoOBaHUE reHoMoM. Bakueime 3a1aun IOUCKa B
OIIK-2.1/I1, |cnemyromero moKOJICHHUs. CEKBEHUPOBaHHOM reHome. Hepeliennslie 3agaumn
OIIK-6.1/12, |Cbopka reHOMOB. u niepcrekTuBbl. COOpKa TEHOMOB.

OIIK-6.1/1,
OIIK-6.1/13,
OIIK-8.1/1,
OIIK-8.1/12,
OIIK-2.1]/12

2 |OIIK-1.1J11, |Tema 2. Anamu3 PHK u Mukpouunsl (microarrays) ¥ aHaJu3 npoduiein
OIIK-1.1/12, |3kcmpeccuu reHoB skc-npeccuu reHoB. Texnonorust RNASeq. baza
OIIK-2.1/11, nanabix NCBI UniGene, GEO (Gene Expression
OIIK-6.1]12, Omnibus) - 6a3bl TaHHBIX 11O YKCIPECCHUN TEHOB.
OIIK-6.1/11, BJ1 EBI: Array Express u Expression Atlas.
OIIK-6.1/13, Pemenue 3amayd novcka JOCTOBEPHO THIEP- U




OIIK-8.M]11,
OIIK-8.M]12,
OTIK-2.1J12

TUIIO- DKCIPECCUPYEMBIX I'e¢HOB. [IprHIHIBI
HAaXO0K/JI€HUsI KOOPAUHUPOBAHHBIX
B3alMOOTHOIIEHUH MEX 1y T€HaMU (T€HHBIX

cerei).

OIIK-1.1M/1,
OIIK-1.1/12,
OIIK-2.1/11,
OIIK-6.11/12,
OIIK-6.1/11,
OIIK-6.11/13,
OIIK-8.1M/I1,
OIIK-8.1/12,
OIIK-2.1]/12

Tema 3. Aganus kauectsa

JaHHBbIX CCKBCHHUPOBAHUA.

I/IHCTp}IMeHTH JJIs1 aHaJIn3a Ka4CeCTBa

PE3YJIbTATOB CCKBCHUPOBAHUA.

OTIK-2. W/,
OIIK-6.M]12,
OIIK-6.M]11,
OIIK-6.11]13,
OIIK-8.M/11,
OIIK-8.M]12,
OTIK-2. 12,
OITIK-1.W/1,
OTIK-1.1J12

Tewma 4. Coopka reHoma.

WMHCTpYMEHTHI TSt COOPKH U PabOTHI C TEHOMOM

OTK-2.1]12,
OIIK-1.M]11,
OIIK-1.M]12,
OTK-2.M]11,
OIIK-6.1]12,
OIIK-6.M]11,
OITK-6.11]13,
OTIK-8.M/11,
OIIK-8.1]12

Tema 5. UcTOuHUKM
TPAHCKPHUIITOMHBIX JIaHHBIX.
Hcnonb3oBanue s13p1ka R st
00paboTKHU pe3yIbTaToB

JAaHHBIX MUKPOYHUIIOB.

Hcnonb3oBanue s3bika R i 06paboTku
Pe3yJIbTaTOB TPAHCKPUITOMHBIX JaHHBIX.
[TpenBaputensHas 06paboTKa U HOpMATU3ALHS
JaHHBIX. J{uarpaMMel paccesHusl.
CraTucTU4ecKuii aHaIu3 MUKPOIPPEHHBIX

JaHHBIX.

OIIK-1.1/1,
OIIK-1.1/12,
OIIK-2.1/11,
OIIK-2.1/12,
OIIK-6.11/12,
OIIK-6.1/11,

Tema 6. Mcnionb3oBanue
s3piKa R 151 06paboTku
pPEe3yIbTATOB JTAHHBIX
RNASeq.

Cratuctuueckuii anamn3 RNASeq naHHbIX.
[TocTpoeHue TemI0BOM KapThl U3BMEHEHHUSI T€HHOM

HKCTIPECCHH.




OIIK-6.1/13,

OIIK-8.1/1,
OIIK-8.1/12

Pasnea 5. CrpykrypHasi OnonngopMaTnKa U IpOTEOMHKA
OIIK-2.1[12, [Tema 1. CtpykrypHas Crpykrypa Oenka (BTOpuuHasi, TPETHUHAS,
OIIK-1.1U/1, [6buomnpopmaTuka YyeTBEepTUYHAs ). METObI MOTyUYEHUS TPEX-
OIIK-1.1]12, MepHOU cTpykTypsl 6enka. PDB. Ctpykrypa
OIIK-2.1/1, PDB ¢aiina. ba3sl qaHHBIX TPEeXMEPHBIX
OIIK-6.1]12, ctpykryp (CATH, Dali, SCOP, FSSP, NCBI
OIIK-6.1/1, Structure, NCBI CDD). UucTpymMeHTHI 1Jis
OIIK-6.1/13, WHTEPAKTUBHOU BU3yaIM3aIvs OEIKOBBIX
OIIK-8.1/1, CTPYKTYP.
OIIK-8.1/12
OIIK-1.1UJ1, |Tema 2. Ananu3 Geixa, bruounndopmaTrka 11 IpOTEOMHBIX
OIIK-1.1/12, [nporeomuka. benok- HCCIIEIOBaHUI. Bbeluuciaenne Maccol U
OIIK-2.1/11, |OGenkoBble B3aUMOJCHCTBUS. |H303JIEKTPHUECKOM TOUKH OenKa.
OIIK-6.1/12, |PerynsropHsle u [Iporeonutnyeckue nentuasl. baszel JaHHBIX
OIIK-6.1/]1, |merabomuvecKue MmyTH. SWISS-2DPAGE, PeptideAtlas, Human
OIIK-6.1/13, (IlocTpoenue u ananus Proteome Atlas, NeXtProt.
OIIK-8.1/]1, |[OmOIOrMYECKHUX CETEH.
OIIK-8.1/12,
OIIK-2.1/12
OIIK-1.1U/1, |Tema 3. UncTpymeHTHI i1 [MHCTpYyMEHTHI [U1s1 MHTEPAKTUBHOM
OIIK-1.M/12, |MHTEepaKTUBHOMI BH3yaJIn3aIusl OCIKOBBIX CTPYKTYp. BbIsiBIIeHUs
OIIK-2.1/I1, [Bu3yamuzammsi OEITKOBBIX CXOJIHBIX 3-MepHBIX CTPYKTYp O6enkoB (NCBI
OIIK-6.1/12, |cTpykTyp. BolaBieHus VAST). U3yueHnue cBOWCTB OETKOBBIX MOJIEKYJI
OIIK-6.1/I1, |cxoAHBIX 3-MEpPHBIX MpHU TIoMo1y porpammel PyMol.
OIIK-6.1/13, |cTpykTyp 6enkoB (NCBI
OIIK-8.1/1, [VAST). Buzyanuzarus 3D
OIIK-8.1/12, |cTpyKTYyp C UCIOJIB30BAHUEM
OIIK-2.1/]12 |PyMol.
OIIK-1.1M/1, |Tema 4. MonenupoBaHue Mertoap! npenckazanusi OEIKOBBIX CTPYKTYP MO
OIIK-1.1M/12, |TpexMepHOM CTPyKTYyphbI IIOCJIEI0BATEILHOCTSIM aMUHOKHCIIOT.
OIIK-2.1/]1, |Genka meTogoM MonenupoBaHue TPEXMEPHOU CTPYKTYPHI OenKa
OIIK-6.1]12, |romoi0ru4ecKkoro METOJIOM F'OMOJIOTMYECKOI0 MOJIETTUPOBAHUS B
OIIK-6.1/]1, |mMomenupoBaHus B nporpamme Modeller
OIIK-6.1/13, |mporpamme Modeller

OITK-8. W11,




OIIK-8.M]12,
OTIK-2.1J12

5 |OIK-1.1JI1, |Tema 5. Ilporpamma [TocTpoeHue 1 aHaIU3 OMOJIOTHYECKUX CETCH.
OIIK-1.M/12, |Bu3yanu3anuu U aHAJIM3a [Iporpamma Bu3yanu3aiuuy U aHaJIn3a
OIIK-2.1/I1, [Obmonmornyeckux ceTe — ounonornuecknx cereit — Cytoscape.
OIIK-6.1/12, |Cytoscape.
OIIK-6.1/1,
OIIK-6.1/13,
OIIK-8.1/1,
OIIK-8.1/12,
OIIK-2.1]/12

3.2. IlepeyeHp pa3aejioB, TeM [JTUCHUILVIMHBI [JIS CAMOCTOAATEJbHOI0 M3y4YeHUS
00y4aImuMucs
Pasnenm 1 TCMbI JUCHUIUINHBI IJI1 CAMOCTOATCIBHOI'O U3YUCHUS O6y‘-IaI-OH_II/IMI/IC$I B IMporpaMme HE

IIPELyCMOTPEHBI.



4. TemaTruyecKknil NJAH KOHTAKTHOW padoThbl o0ydammuxcsi ¢ IpenoaaBaTejieM IpH

NMPOBEACHUM 3aHATHI.

Ne Buael Ilepnon o0y4yenus KonnuyectBo |Buasl Texkymero (@opmbi

3aHATHA |y4eOHBIX |(cemecTp). 4acoB KOHTPOJIA NnpoBeJeHUs

n/n 3ansaTuil* ([lopsaakoBbie HOMEpPa M |KOHTAKTHOM |yCIIeBaeMOCTH** [TeKyIIero
HAUMEHOBaHUS padoThI KOHTPOJIA
pasaesioB (Moay.Jiei) ycneBaeMoCTH***
(mpu HAIMYMH), TEM, Ko oy |p3
Y4eOHBIX 3aHATHH

1 2 3 4 5 6 7 8
1 cemecTp

Pa3nen 1. Beenenue B OnonHpopMaTuKy

Tema 1. Beenenue B 6nounpopmatuky. OCHOBHbIE OMOMH(POPMATHUECKUE PECYPChI U 0a3bl JaHHBIX

1

3

Beenenue B
O61onH(pOpPMaTHUKY .
OcHoBHbIE
O6uonH(popMaTuyecKue

pecypchl U 6a3bl TaHHBIX

2

A

1 1

Tema 2. PaGora ¢ 6a3

amu gaHHeix NCBI (RefSeq, OMIM, Nuc

leotide, Gene, Protein, UniGene)

2 C3 PaGora c 6azamu 3 T 1 1
nanabix NCBI (RefSeq,
OMIM, Nucleotide,
Gene, Protein, UniGene)
Tema 3. baszer qanneix UniProt, KEGG, GeneOntology u EMBL
3 C3 Ba3bl nannbeix UniProt, 3 T 1 1
KEGG, GeneOntology u
EMBL
Tema 4. I'enomusrii 6payzep UCSC
4 C3 I'enomHBIN Opay3ep 3 T 1 1

UCSC

Pa3znea 2. [TapHoe 1 MHOKECTBEHHOE BHIPABHUBAHUE

Tema 1. HpI/IHHI/IHLI BbIPpaBHHBAaHUA MoCJIe0BaTEIbHOCTEH. ManI/IHBI 3ameH. [ToHsaTue roMonoruu.

BLAST

5

J3

[TpunIUTIEL
BbIPaBHUBAHUS

IOCJIEJ0BAaTEILHOCTEM.

A




Martpunsl 3ameH.
IlonsTue romoiorun.
BLAST

Tema 2. PSI-BLAST. MuoxectBennoe BoipaBHuBanue. [Ipodpunu. lomensl. baser nanneix PROSITE
u PFAM.

6 J3 PSI-BLAST. 2 | 1 1
MHOkeCTBEHHOE
BbIpAaBHUBAHUE.
[Tpodunu. fomeHsl.
Base1 nanaeix PROSITE
u PFAM.

Tema 3. [lapHO€e BbIpaBHHBaHNE

7 C3 [TapHoe BhIpaBHUBaHUE 3 T 1 1

Tema 4. BLAST, mHoxecTBeHHOE BhIpaBHUBaHuE. ba3bl qanueix PROSITE u PFAM.

8 C3 BLAST, 3 T 1 1
MHO>ECTBEHHOE
BbIpaBHUBaHUE. basbl
nmauabeix PROSITE n
PFAM.

Pa3nes 3. ®unoreHeTHUECKUN aHAJIU3 U MOJIEKYJISIPHASL ABOJIIOLIUS

Tema 1. @uoreHeTHYECKNN aHAIIN3 U MOJIEKYJISIPHAS SBOJIOLIHS

9 JI3 DuUIOreHeTUYECKU 2 yi| 1 1
aHaIIU3 U MOJICKYJISIpHAs

OBOJJOL WA

Tema 2. ®unorenus. MEGA —miporpamma i (GUIIOr€HETHYECKOTO aHAIN3a IOCIe0BATEIbHOCTEH.

10 C3 Ounorenusi. MEGA — 3 T 1 1
rporpamma Jiist
(bHUITOTEeHETUYECKOTO
aHajaM3a

MOCJIE0BaTEIbHOCTEH.

11 K Komnoksuym no 3 P 1 1 1

pazaenam 1-3

Pa3nen 4. NGS — cexkBeHupoBanue cienytomero nmokojeHus. Coopka reaomoB. Ananu3 PHK u

IKCTPECCUH T'CHOB

Tema 1. NGS — cekBeHUpOBaHHE ClIeayIONIETro mokoieHus. COopka reHOMOB.

12 ‘ J3 NGS — cexBeHupoBanue 2 i ‘ 1 ‘ 1




CIIEIYIOLIETO
nokosenus. Coopka

T'CHOMOB.

Tema 2. Ananu3 PHK u skcnpeccun reHoB

13 JI3 Anamu3 PHK u 2 il 1

OKCIIPECCHUHU I'CHOB

Tema 3. AHanu3 KkauecTBa JAaHHBIX CCKBCHUPOBAHUA.

14 C3 AmHanu3 KadecTBa 3 T 1
JTAHHBIX

CEKBEHHUPOBAHMSI.

Tema 4. COopka reHOMa.

15 C3 COopka reHoma. 3 T 1

Tema 5. VlcTouHUKM TpaHCKPUIITOMHBIX JaHHBIX. Mcronb3oBanue s3bika R 11t 06paboTku

PE3YIbTATOB JaHHBIX MUKPOYHIIOB.

16 C3 Hcrounuku 3 T 1
TPaHCKPHUIITOMHBIX
naHHbIX. Micnonbp3oBaHue
a3bika R 17151 06paboTku
pe3yJIbTaTOB TAHHBIX

MHUKPOYUIIOB.

Tema 6. Vcrions3oBanue si3pika R 1t 00pabotku pe3ysabpratoB qaHHbIX RNASeq.

17 C3 Hcnonb3oBanue si3pika R 3 T 1
JUTs1 00pabOTKH
pEe3yIbTATOB JTAHHBIX
RNASeq.

Pa3nen 5. CtpykrypHas 6uonHbopMaTuka u MpoTeOMHUKA

Tema 1. CtpykTypHas 6uonHpopmMaTiKa

18 13 CrpykrypHas 2 I 1

O6uonHpopMaTuKa

Tema 2. Ananu3s Genka, mporeoMuka. benok-0enkoBbie B3auMoiecTByS. PerynsTopHbie n

MeTtabonnueckue nyTu. [loctpoenre u ananu3 OGMOJOTHYECKUX CETEH.

19 J3 Ananu3 Oerka, 2 | 1
IIPOTEOMHUKA. bemok-
OCITKOBBIC
B3aUMO/JICHCTBUS.

PerynsaropHseie u




MeTaboIHYeCKHe MyTH.
[Toctpoenue u ananus

OHOIOrMYECKUX CETEH.

ucrnoiib3oBanueM PyMol.

cXOoAHbIX 3-MepHBIX CTpyKTYyp 0enkoB (NCBI VAST). Busyanuzanus 3D ctpykryp ¢

Tema 3. IHCTpyMEHTHI JUIsl MHTEPAKTUBHON BU3yaln3anus OCIKOBBIX CTPYKTYp. BbisiBrieHus

20

C3

WNucTpymMeHTs Alist
WHTEPAKTUBHON
BU3YyaIn3anus OEIKOBBIX
CTPYKTYp. BblsiBienus
CXOAHBIX 3-MEpPHBIX
cTpykTyp 6enkoB (NCBI
VAST). Buzyanuzanus
3D ctpykTyp €

ucnoinbs3oBanueM PyMol.

MoJienupoBaHus B mporpamme Modeller

Tema 4. MonenupoBaHue TpeXMEpHOU CTPYKTYpPbI O€JIKa METOZ0M IT'OMOJIOTUYECKOTO

21

C3

MoaenupoBanue
TPEXMEPHOU CTPYKTYPhI
OeJlKka METOIOM
TOMOJIOTHYECKOI0
MOJICIUPOBAHUS B

nporpamme Modeller

Tema S. [Iporpamma Bu3yanuzaiuu 1 aHaimsa 6

HNOJIOTHYCCKUX

cereil — Cytoscape.

22

C3

IIporpamma
BU3yaJIM3alliH U aHAJN3a
OHOJIOTUYECKUX CETEN —

Cytoscape.

3

T

23

Komnnoksruym no

paznenam 4-5

Bcero B cemectpe

61

23

13

23

Bcero no gucuuminge

(Monymto)

61

23

13

23

(%, **, *** cMOTpU yCIOBHBIE 0003HAYESHHUS)

YciaoBHBIE 0003HAYCHUSA




Bunb! yueOHbIX 3aHATHN ™

Buabl yueOHbIX 3aHATHH CoxpaméHHoe HAaMMEHOBAHUE

JlexuroHHoOe 3aHsTHE Jlexums I3
Cnenuanu3upoBaHHOE 3aHATUE Cneunanu3upoBaHHOE C3
Komnoksuym Komnoksuym K

Bunel Tekymiero kontpos ycnesaemoctu (BTK)**

Buael Tekymero Coxpaménnoe Coaepxanue
KOHTPOJIS HAHMEHOBaHHe

ycneBaemoctu (BTK)
%%

Texymmit Hucuunnunupyromuii | [l | KonTposs nocemaemoctu 3aHATUI

JUCUUTLITMHUPY IO oOy4aromumcs

KOHTPOJIb

Texymun Temaruyeckui T | Onenka ycBoeHHs 00y4aroUIMMCsl 3HAHHM,

TEMAaTHYECKUI YMEHUH U OIbITA IIPAKTUYECKOMN JEATENBHOCTH

KOHTPOJIb 10 TEME 3aHATHS

Texymuit pyOeKHBIHI Py6exnbIit P | Onienka ycBoeHust 00y4aronuMcs 3HaHUH,

KOHTPOJIb YMEHUU U ONbITA IPAKTUYECKON JAEATEIBbHOCTH
1o Teme (pasaeny, MOIYJII0) TACIUTTAHBI

®DopMBI TPOBEICHUSI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH 00yJaromuxcs ***

Ne | @opMbI IpoBeieHU TEKYLIECTO TexHuueckoe u Bo3moxkxHOCTH IpOBeIeHUS
KOHTPOJISA YCIIeBAeMOCTH COKpamiéHHoe TeKylero KOHTPoJIs
ooyuarwmuxcs (PITKY) *** HAUMEHOBaHMeE yCIeBaeMOCTH 110 BUAAM

KOHTPOJIs
I T P

1 | KoHTpoib npucyrcrBus [Ipucyrcreue | KII |+

2 | Onpoc ycTHbIH Omnpoc ycrHeiii | OY +

3 | Pemenune npakTuueckoi [Ipaktnueckas | P3 +
(cuTyalMOHHOI) 3a1aun 3aa4a

Tuns! konTposs (TK)
I




Tunbl KOHTPOJISA

CokpaleHHOe HAUMEHOBAHHUE

KouTpons npucyrctBus

KII

Omnpoc ycTHBIH

oy

Pemienune npakTuyeckoi (CUTYyallMOHHOM) 3a1a4K

P3




5. [IpoMe:xxyTOYHAsI aTTEeCTAUA 00Yy4AIOIIMXCH MO JMCUHUILIAHE (MOIYJII0)
OueHovHbIe cpeCcTBA MPOMEXKYTOYHOM aTTeCTAlMU

5.1. ®opmbI NpOBeeHNS MPOMEKYTOYHOH ATTeCTALUHA

Cemectp |®PopMma npoBeaeHHs dDopMa OpPraHu3auuu NPOMeKYTOYHOH

NMPOMEKYTOYHOM aTTeCTAUM****  |aTTecTalNH

1 2 3
1 3auer Kontpous npucyrcrsus, Pemmenne
ceMecTp MPaKTUYECKOH (CUTYallMOHHOW) 3a1aun

YciaoBHBIC 0003HAYCHHSA ****

@opMbI IPOBeIEHUsT MPOMEKYTOUHOIH aTTecTaAlMI Coxpaménnoe HaMMeHOBaHHe
3auer 3auer 3
3amuTa KypcoBoil paboThl 3amuTa KypcoBoil paboThl 3KP
DKk3amMeH OK3aMeH €]

5.2 Kputepuu BbICTABJICHUS OLICHOK

KpuTeplm BBICTABJICHUS OLCHOK IPH MPOXO0KACHUN l'lpOMe)KyTO‘lHOﬁ aTrrecralum B ([)opMe

3ayeTa
1 cemectp
Mlxkana Kpurepum BbICTaBJIEeHUS OLIEHOK
OLlCHUBAHUA
/OneHka

«3auTeHo» |CTyIEeHT: - yMeeT IPUMEHSTh MOJIyYeHHbIE 3HAHUS IPU PELICHUH MTPAKTUYECKUX
(cuTyalMOHHBIX) 3aa4, HO JOITyCKAeT HE3HAUNTEIbHbIE OUTMOKH; BHITOJIHUI 331aHUS,
MIpelyCMOTPEHHbIE OUTIETOM; - 1a€T HE MOJIHbIM, HEJJOCTATOYHO apTyMEHTHPOBAaHHBIN
OTBET; - JIeJIaeT MPaBUJIbHbIE 00OOIIEHUS U BBIBOJIbI 110 OTAEJIbHBIM BOIIPOCAM; -
JEMOHCTPHUPYET YCBOCHHUE IPOrPaMMHOr0 MaTepHasa (B X0/1€ OTBETa B OCHOBHBIX
YepTax PacKpbIBAECT CYIIHOCTb MOHATHM, SIBICHUI, IPUHLINAIIOB, 3AKOHOB,
3aKOHOMEPHOCTEM, TEOpHil), HO UCIIBITHIBAET 3aTPYAHEHUS [IPH €70 CAMOCTOSATEIILHOM

BOCIIPpOMU3BCICHUH, Tpe6yeT JOIMOJHUTCIIbHBIX U YTOYHAIOIINUX BOIIPOCOB




IperoiaBaTens; - J0MyCKaeT OMMOKY MPU BOCIPOU3BEACHUH 3HAHUH; - HA
JOTIOJIHUTEIBHBIE OTBETHI I10 IPOTPaMMHOMY MAaTEPHUAILy OTBEYAET C TPYIOM;
JlonmyckaroTcst OIIMOKY M HETOYHOCTH B COJICPKAHUU OTBETA, KOTOPHIE UCIIPABIISIOTCS

06y‘IaIOH_[I/IMC5I C MMIOMOIIBIO HABOJAIIINUX BOIIPOCOB MPCTIOAABATCIIA

«HE

3a4YTCHO»

CTyneHT: - He yMeeT MPUMEHSITh TEeOPETUUECKHE 3HAHUSI IPH PEIICHUH MPAKTHUYECKUX
(cuTyallMOHHBIX) 337a4 ¥ HE BBITIOIHWII 3a/IaHUs, IPEAYCMOTPEHHBIE OMIIETOM; UJTH: -
OTKa3bIBaeTCs OT OTBETA; WIIU: - BO BpeMsI MMOJATOTOBKHU K OTBETY M CaMOT'0 OTBETa
WCIOJIb3YEeT HECAHKIIMOHUPOBAHHbBIE UCTOUHUKH UH()OPMALIUY W/WUITH TEXHHUYECKHE
CPEICTBA. - JOMYCKAET CYIIECTBEHHbIE OMIMOKH U HE KOPPEKTUPYET OTBET MOCe
JIOTIOJTHUTEBHBIX U YTOUHSIONIMX BOMPOCOB MPENOaBaTelis; - He OTBEYAeT Ha
JIOTIOJTHUTEBHBIE BOTIPOCHI; - IEMOHCTPUPYET Pa3pO3HEHHBIE 3HAHUS POTPAMMHOTO
MaTepuana (B XxoJie oTBeTa ()parMEHTapHO M HEJIOTUYHO M3J1araeT CYIIHOCTh MOHATHUH,
SIBIIGHUH, MPUHIIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOPHii), HE UCIIOJIb3YET WU C1a0o

HCIOJIb3YEeT HAYYHYIO TEPMHUHOJIOTHIO)




6. CTpykTypa peliTHHIa 110 AUCUHIIMHE (MOLYJII0)

6.1. O0yyarommiicsi UMeeT NMPABO NMPOHTH NPOMEKYTOYHYI0 aTTeCTAIMIO MO JUCHHUILIMHE
(MoayJ/110) 1M €€ YacTH HA OCHOBAHMH PEHTHHIA yCIIeBAEMOCTH 00y4alolerocsi 1 pe3yjbTaToB
NPOXOKACHHUS TEKYIero pyoe;KHOro KOHTPOJIA M0 JUCHHUILINHE (MOAYJII0) B COOTBETCTBYIOIIEM
cemecrpe.

6.2. Kpurtepuu, mnokaszareJu TMPOBeACHUS TeKYHIero KOHTPOJSI YCIHeBaeMOCTH €
HCIO0JIb30BaHUEM 0A/LUIbHO-PETHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTaluun)

PeliTUHr 1O JUCHMIUIMHE PaCcCUMUTHIBAETCS IO pe3yjibTaTaM TeKyIlled ycmeBaeMOCTH
obyuatomerocsi. Tum KOHTpoJis 110 BceM (popmaM KOHTpoJiss AuddepeHIIMPOBAHHBINA, BBICTABISIOTCS
OIICHKHU MO IIKaye: "HeyaoBIEeTBOPUTENBHO", "ynoBieTBOpUTENbHO", "xopomo", "otnnuno". Mcxons
U3 COOTHOIIEHUS W KOJMYECTBA KOHTPOJEH, paCCUUTHIBAIOTCA PEUTHHIOBBIE Oaylibl,

COOTBETCTBYIOIIHE cUcTeMe TP dEepeHITUPOBAHHOTO KOHTPOJIS.

1 cemectp
Makec. CooTBeTCcTBHE OLICHOK
®opmbl IPOBEIEHUS .
. KoJu-Bo KOJI- PEeTHHIOBBIM OaJ1amM
Buabl 3ansTuii TeKyl1ero KOHTPOoJIst .
KOHTpOJIeil| BoO
ycneBaeMoCTH TK|BTK|O1a.|Xop.|YaoB.
0aJL10B
Pemenue
Crneunanu3upoBaHHOE MPaKTUYECKON
C3 .. |P3 13 312 |B| T |24 | 16 8
3aHATHE (cuTyanoHHON)
3a1a4u
KotokBuym K| Ompoc yctaeiii |OY 2 702 | B| P 351234 117
CymMma 6aJuIoB 10 TUCIMILIMHE 332 CEMECT]P 1014

KpnTepml BBICTABJICHUSI OLCHOK IPHA MPOXOKIACHUN HpOMe)l(yTO‘lHOﬁ aTTeCTallu B (l)opMe
3ayeTa (Ha OCHOBAaHHH peﬁTnHra ycneBaeMoCTH oﬁyqalomerocﬂ U PeE3yJjIbTaTOB INMPOXO0KICHUS

TeKylero pyoe;kHoro KOHTPOJISA M0 AUCHHUILINHE (MOAYJ/II0) MJIH € YacTH B cemecTpe)

1 cemectp
Hxana Kputepun BbicTaB/IeHUS] OLEHKHU
OlleHUBAHMS
/OneHka
«324YTEHO» PetitunroBeiii 6amn — He menee 60 % (ae menee 600 6ayoB)

u
HOJIy‘ICHI/Ie OICHKHU HC HUXC «YOAOBJICTBOPUTCIILHO» 3a MMPOXOXKIACHUC KAKIOI'O

TEKYILETo pyOeKHOTO KOHTPOJIS B CEMECTpe




«HE 3a4YTCHO»

Peiitunroserit 6amn — menee 60 % (Menee 600 6ayIoB)

W/ WA

[TonyyeHne OLIEHKU HIXKE «YIOBJICTBOPUTEIBHOY 3a MPOXOXKACHUE XOTsI ObI OJHOTO
TEKYIIEro pyOeKHOTO KOHTPOJIS B CEMECTPE WU HE TIPOXOKIACHUE PyOeKHOTO

KOHTPOJISI




8.

7. OueHoYHbIe MAaTepPHAJIbI /JIsl MPOBEJEHUs] MPOMEKYTOYHOI aTTeCTAMU O00Y4YAIOUIUXCS IO
AUCHUILINHE (MOIYJIIO)

1 cemecTp

IlepeyeHb BONPOCOB ISl MOATOTOBKHU K NMPOMEKYTOYHOM aTrTecTanuu B gopme 3a4éTa

Buonorunueckue 6a3bl JAAaHHBIX: TPUHIOUII OpTraHru3aluu, COACPIKAHUC, TIPUMCPEIL. CyIJ_IHOCTL " pOJib

pedepeHCcHBIX TeHOMOB. PedhepeHCHBIN TeHOM YeIoBeKa.
I'eHomHBIE Opay3epbl. BO3MOXHOCTH MOUCKA, TMOJKIOYCHHUS U OTOOpaKEHUS MH(POpPMAIMK Ha
npumepe Opayszepa UCSC.
['eHeTnueckne BapuaHThl. ba3bl JaHHBIX T€HETHYECKUX BapuaHTOB. Kiaccudukamms reHeTHUEeCKUX

BAPHUAHTOB 110 THUITY, MOJICKYJIAPHBIM U KIIMHUYCCKHUM IMOCJICACTBUIM.

ITonsaTue romosoruu. BLIpaBHI/IBaHI/Ie OMOJIOrMYECKUX HOCHCﬂOBaTCHBHOCTeﬁZ IIPUHLUII, aJITOPUTMBI,

IMPAaKTHUYCCKOC 3HAYCHUC.

BrlpaBHHBaHME HYKJICOTHUIHBIX M AMMHOKHCIIOTHBIX IOCJIENOBATEIbHOCTENH. Marpuubl 3aMeH
BLOSUM u PAM.

MHoOKeCTBEHHOE BbBIPABHUBaHUC OHOJIOrHYECKUX HOCJ'ICI[OB&TCJ'IBHOCTGI\/'I. MeTOI[bI, 3HA4YCHHUEC U

IMPAKTUYCCKOC IIPUMCHCHNEC MHOKCCTBCHHOI'O BEIPABHUBAHMSI.

MHoXecTBEeHHOE BbIpaBHHUBaHHE OMOJOTMYECKUX IMoOcienoBareabHocTeil. JloMeHsl U npodunu

0eNKOBBIX CTPYKTYP. CKpbIThIe MapKOBCKHE MOJICIIH.

CewmeiicTBo anroputMoB BLAST: mpunItun pa®oThl, BXOJAHBIC TTAPaAMETPHI, OIICHKA PE3yJIbTaTOB.

9. PSI-BLAST: 3nauenue, ornuuus ot BLAST, npenmyiiecTBa u HeJOCTaTKH.

10. Tlonstue monekymsipHO# (uiioreHeTukH. OUIoreHeTHYeCKne AepeBbsi. KOMIIOHEHTHI U CTPYKTypa

11.

¢unorenernyeckoro naepera. KoHmenuuss MoJekyIspHbIX dYacoB. IIporpammel aiis mocTpoeHHs

@HHOFCHGTH‘ICCKI/IX JACPCBLCB.

[TonATHE MONEKYISPHON (DUIOTCHETUKHA. ANTOPUTMBI MOCTPOSHUS W OLEHKH (PHIOTEHETHYECKUX

JICPEBLEB

12. CexBenupoanue no Cenrepy. Iitocsl 1 MUHYCBI.

13. Meronbl ceKBEHUpOBaHUS HOBOT'O NOKOoJIeHUs. [1I0Chl 1 MUHYCBI.



14.
15.
16.
17.
18.

19.

FastQC — HHCTpYMEHT 17151 KOHTPOJIS Ka4yeCTBa JaHHBIX.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

Ocnosnble npuHIUIel noarotoBku JJHK 6ubnmorek. MuaexcupoBanue (0apkoaupoBaHue).
OcHOBHBIE COBpEMEHHBIE TIAT(HOPMBI CEKBEHUPOBAHUS HOBOT'O MOKOJIeHHUs. VIX cpaBHEHHE.
Rosh 454. ITupocexkBenuposanue. lon Torrent. [TonynpoBoJHUKOBOE CEKBEHUPOBAHHUE.
[Nlumina. CekBeHUPOBAHUE CHUHTE30M.

Pacific Biosciences. OtHOMOIEKYJIIpHOE CEKBEHUPOBAHHUE B PEaIbHOM BPEMEHH.

KonTpons kauectBa ganHbix cekBeHupoBaHus. FASTQ ¢opmar. lllkana kauectBa @pen (Phred).

[IpenpoueccuHr JaHHBIX CEKBEHUPOBAHMUS.

COopka renoma. O1ieHKa KauecTBa COOPKU reHOMa

bazsr mananeix reaomoB: GOLD, NCBI Genome, NCBI SRA

Hexonupyromue PHK. Mansie nekogupytromue PHK.

TPHK. Ilpenckazanne cTpykTypbl U QyHKIIUH.

ba3a manaeix Rfam.

H3menenue skcnpeccuu reHoB. Llenn uccnegoBaHuid.

Nzmepenns nuddepeHnnanbHoi IKCIPECCHH TEHOB € UCTIONB30BaHUEM MUKPOYHIIOB.
RNA-Seq

[IpenBapurenbaas 06padboTka (TpernpoeccuHr) JanHbX. HopMmanu3zaius JaHHbIX
Hcnons3oBanue t kputepus CTbroieHTa B A PepeHnnanbHOi FreHHOM SKCIIPECCHH.
[TonmpaBka Ha MHOXKECTBEHHOE CPABHEHUE.

Hcnons3oBanue ANOVA B nuddepeHmanbHON TeHHON 3KCIIPECCH.

Principal components analysis (PCA)

JuarpamMmbl pacceMBaHuUs.

Metons! kinactepuszanuu B quddepeHIanbHOi FreHHONW IKCIIPECCHU.



36. basbl maHHBIX ¢ pe3ybTaTaMu HcciaeoBaHui TudhepeHInalIbHON TeHHONW YKCIPECCHH.
37. MogenupoBaHHUe TPEXMEPHOI CTPYKTYpHI OeKa.
38. MHCTpYMEHTHI JUIsl UHTEPAaKTUBHON BU3yaIH3alHst OEIKOBBIX CTPYKTYP.

39. UYro Takoe Ouomoruueckue cetu. CUTHAIIBHBIC CC€THU, CHUTHAJIbHBIC ITYyTH. ba3el pganHBIX TIO

CUTHAJIbHBIM U METa0OINYECKUM MY TSM.
40. Cetu 6enok-0enkoBbIX B3auMoieicTBUl. [1oaX0abI K OlIeHKe OeIOK-0eTKOBBIX B3aMOICHCTBHIA.
41. Ba3bl NaHHBIX MO CBSA3H OCIKOB/TEHOB C 3a00ICBaHHUSIMH.
42. AHanu3 TONOJIOTHH OMOJIOTHYECKUX CeTel. «MacTep-peryasaTopbly B OMOJIOTHYECKON CETH.
43. MotuBsl 1 rpadaeTsl OMOJOTHUECKUX ceTeld. Moy B OMOJOTUYECKHUX CETSX.
44. Ouenka cBs3u Oenka (reHa) ¢ 3a00JeBaHUEM.
45. Tlpenckazanme MapKkepoB 3a00IeBaHUN.
46. CpoiicTBa 0€IKOB-«Xa00BY.
47. CeTH KO-3KCIIPECCHH.
48. MopaenupoBaHUe JMHAMHKHN OWOJIOTHYECKUX CETEH.
49. Cpenctsa it BU3yalIU3alluy U aHAJIU3a OMOJIOTMYECKUX CETEH.
50. IIporeommuka. AIropuT™M MPOTEOMHOTO HccliefoBanus. [IpoTreoTunuyueckue nenTuibl.

51. Polyacrylamide gel electrophoresis (PAGE). ®u3udeckue cBONCTBA OCIKOB MCIOIb3YEMBIC IS

uaeHTudukanym noyioxenus oenka B 2D anexkrpodopese.
52.  Macc-cneKkTpoMeTpus.

53. OcHOBHBIE MPOTEOMHBIC 0a3bI JAHHBIX

3adeTHbIi OnJIeT 1JIs1 MPOBeAeHUA 3a4éTa

OI'AOY BO PHUMY um. H.U. ITuporoBa Munszapasa Poccun (ITuporoBckuii Y HuUBepcUTET)
Kagenpa ouonnpopmarnkn MbPD



Bujaer Ne

JUTs ipoBeieHus 3aderta no aucuurumae b.1.0.02 «buonndopmarukay
10 TIPOrpaMMe MarucTpaTypbl
10 HAIPABJICHUIO TTOATOTOBKHU
«06.04.01 buomorus»
HaIpaBJICHHOCTH (MMPOPHIIH)
«MenunuHCcKas OnouHGOPMaTHKA»
1. MHO»@ECTBEHHOE BBIPAaBHUBAHKUE OMOJIOTHYECKUX TIOCIIE0BaTEIbHOCTEH. MeTo 1bl, 3HaUeHNe

H MPAKTUYCCKOC ITPUMEHCHUEC MHOXXCCTBCHHOI'O BhIpaBHHUBAHUA

2. OCHOBHBIE TPOTEOMHBIE 0a3bl TAHHBIX
3. CBoiicTBa OEIIKOB-«Xa00BY.
4. Uzmepenus nuddepeHnmnaabHON SKCIIPECCHU TEHOB ¢ HCTIOIB30BAaHUEM MUKPOYHIIOB.

3aenyromuit kadenpoit Kadenpa omonndopmarnkun Mb® Jlarynun A. A.




8. MeToauyeckne ykazanusi 00y4aUUMCs 10 OCBOCHHUIO JUCHUIJIMHBI (MOAYJIs1)
MeTtoauyeckue yKazaHus JJsl OATOTOBKH K 3aHSITHAM JIEKIIMOHHOT0 THIIA

BHHUMAaTEJIbHO MPOYUTATh MaTepual MpeablAyIIeH JeKIUY;
O03HAKOMUTBHCS C YUYEOHBIM MaTepHAIIOM MO YYCOHHKY, YICOHBIM MOCOOHSIM, a TaKKe AJIECKTPOHHBIM
00pa3oBaTeNbHBIM PecypcaM ¢ TEMOM MPOYUTAHHOM JICKIIHH;
BHECTH JIOMOJTHEHUSI K MOJTYYEHHBIM paHee 3HaHUSM 0 TeMe JIEKIIMH Ha TOJISX JEKIMOHHON TeTpaau;
3anucaTh BO3MOXKHBIE BOIIPOCHI, KOTOPBIE CIEAYET 3aaTh MPENoIaBaTeso 0 MaTepuany U3ydyeHHOU
JCKIUH.

MeTtoauyeckue yKazaHus JJsl OATOTOBKH K 3aHSTHSM CHEHATU3UPOBAHHOIO THIA

BHUMATEJIBHO H3YyYHUTh TEOPETUYECKUN MaTepuasl MO0 KOHCHEKTY JIKIUMH, Y4eOHHKaM, Y4eOHBIM
MOCOOHSM, a TAaK)Ke AICKTPOHHBIM 00pa30BaTEeIIbHBIM pecypcam
MeTtoauyeckue yKazaHus JJs NOATOTOBKH K KOJJIOKBUYMY (TeKYIIHi PyOesKHbIl KOHTPOJIb)

JInsi MOATOTOBKM K TEKyIIeMy pPyOeKHOMY (MOIYJIHbHOMY) KOHTPOIO OOydYaromeMmycs CIeayeT
M3yYUTh Y4eOHBIH MaTepuag Mo HaumOoJiee 3HAYMMBIM TeMaM W (WJIM) pasziesiaM TUCIHUIUIMHBI B
cemecTpe

MeTtoauyeckue yKka3aHus JJsl MOATOTOBKH K 324eTy

1. O3HaKOMHTBCSI C IPUMEPOM OHJIETa, BHIHOCUMOTO Ha MPOMEXKYTOUHYIO aTTecTaluio B dopme
3a4yeTa;
2. I[Ipoananu3upoBaTh MaTepual U HAMETUTD MTOCJIEOBATEILHOCTD €r0 OBTOPEHMUS,
3. Onpenenuth HaubosI€€ MPOCTHIE U CIOKHBIE TEMBI U (UJIM) pa3aesibl JUCIUILINHEI,
4. IToBTOpUTH MaTEpHAI MO HAKOOJIEE 3HAUNMBIM/CIIOKHBIM TeMaM U (WJIH) pa3zesiaM AUCITUIUTHHBI 110

KOHCIIEKTaM M y4eOHO JTuTepaType, a TakKe dJIEKTPOHHBIM 00pa30BaTeIbHBIM PECypcaM.



9. Y4eOHO-MeTOAMYECKOE,

JMUCIUIINHDI

9.1. IlepeyeHs JiMTEpaTYpPhl IO TUCHUILINHE:

HH(poOpMALMOHHOEe W MAaTepHAJbHO-TEXHHYECKoe oldecneyeHue

Ne | HammenoBanme, Pexomenayercs npu u3y4eHuu Koan4yecTBo |IJJIeKTPOHHBIN aapec
| aBTOp, roau pa3/1e10B JUCHUTLIUHBI IK3eMILISIPOB pecypca
/m| MecTo M3AaHUA B OMOJIHOTEKE
1 2 3 4 5
1 [BBenenue B CrpykrypHas buonHpopmaTruka u 28
ononHdopMaTuky: |mporeomuka Beenenue B
[yaeOHUK miist ouonndpopmaruky [lapHoe u
BY30B], JIeck A. MHO>KE€CTBEHHOE BbIpAaBHUBAHUE
M., 2024 - 2025 dutoreHeTHUECKUN aHAIIN3 U
MoJIeKyJsipHas 3Bosronust NGS —
CEKBEHHUPOBAHUE CJIETYIOIIETO
nokosieHusi. COOpka reHOMOB.
Ananmu3 PHK u skcnipeccun reHOB
2 |MonekynsipHoe CrpykrypHast 6MonHpopMaTuKa u 0 https://www.
MOJICIIMPOBAHUE:  |IPOTEOMHKA studentlibrary.ru/book
Teopus 1 /ISBN9785001017240.
IIPAKTHKA, html
Xénbthe X.-/1.,
2024 - 2025

9.2. IlepeyeHnb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOH ceTu «VHTepHET», B TOM

yucse npodeccuoHaIbHBIX 023 TaHHBIX, HEO0OXOAUMBIX /IJI OCBOCHHS JUCHUNIMHBI (MOIYJIA)

OMIM

UniProt

Nk

Koncynwrant crynenta http://www.studentlibrary.ru
http://mon.gov.ru — caiit Munobpuayku PO
https://www.kegg.jp

Hayunas snexkrponnas 6ubnuoreka PubMed https://pubmed.ncbi.nlm.nih.gov/

MounekymsipHoe MoJienupoBaHue [ DIEKTPOHHBIN pecypc]| : Teopus U MpaKTHKa : mep. ¢ aHri. / X.

-J1. Xenbtbe [u 1p.]. — 3-e uza. (31.). — MockBa: BUHOM. Jla6. 3nanuii, 2020. — 322 c.

8. Hayunas snextponHas 6ubnuoreka https:// www.elibrary.ru/

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



9.3. IlepeyeHb HMHPOPMAUMOHHBIX TEXHOJOIMH, MCHOJb3yeMbIX TMPH OCYLIECTBJICHUH
00pa3oBaTeJIbLHOr0 Mpouecca no AUCHUILUIAHE (MOAYJII0), BKJIKYAs MepedyeHb NMPOrpamMMHOI0

o0ecrieyeHUs1 1 MH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM (IIPY HAJIUYUM)

1. ABToMaTu3upoBaHHbI uHOpManMOHHBIM KoMmIuiekc «LludpoBas angMuHUCTpATHBHO-
oOpa3oBatensHas cpena PHUMY um. H.M. ITuporosax»

2. Cucrema ympapieHHus 00yuyeHHEM

3. Adobe Reader, get/adobe.com/ru/reader/otherversions, (32 mrT.), CpOK ACHCTBUS JHIICH3UU:
OeccpouHo

4. R Studio

5. ABTOMaTH3MpOBaHHast 00pa3oBaTeNbHAs Cpe/la YHUBEPCUTETA

6. bamibHO-peHTHHIOBas cCUCTeMa KOHTPOJISl KauecTBa OCBOCHHUS 00pa30BaTENIbHONM MpOrpamMmbl B
aBTOMATH3UPOBAHHOM 00pa30BaTENbHON CUCTEME YHUBEPCUTETA.

7. MS Office (Excel)

8. Microsoft Office (Word



9.4. MaTepuaJIbHO-TeXHHYeCKOe ofecnevyeHue TUCIHILIMHBI (MOYJIs1)

Kaxnpiii oOyuaromuiicss B TedeHHE Bcero mnepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OpMallMOHHO-00pa30BaTeNbHOM cpelle YHUBEpCUTETa
U3 JI000W TOYKH, B KOTOpPOl MMeeTcs AOCTyHn K MH(QOPMAMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu
«utepuer» (nanee - cetb «MlHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpella YHUBEPCUTETA O0SCIICUYNBACT:

- JOoCTyn K yuyeOHOMY IUIaHy, paboueil mporpamMme AUCHUIUIMHBI, 3JIEKTPOHHBIM Y4eOHBIM
U3IaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHbIM B paboueil mporpamme
JUCIUTLINHBL,

- (hOopMHUPOBAHKE AIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCs, B TOM YHCIIE COXPAHEHHE €T0 padoT H
OIICHOK 32 3TH PabOTHI.

YHUBEpPCUTET pacrojaraet CIeIyIIIUMH BUIAMU MOMEUIEHUI U 000pyAOBaHUS Ui MaTEpHUAIbHO-
TEXHUYECKOro obecrieueHuss 00pa3oBaTENbHON NEATEeIbHOCTH JUIsl peanu3anuu o0pa3oBaTebHOU

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

Ne | HaumeHoBaHue Ilepeyennb cienUAJIN3UPOBAHHON Mede U, TEXHUYECKHX
n |000pyI0BaHHBIX YU4eOHBIX cpeacTB 00y4yeHust

/m | aynuropuii

1 |Ayautopusi, 060pyaoBaHHas Komnrerotepst ans oOydaromuxcst , Kommnbrorep
MYJIbTUMEAUHHBIMU 1 UHBIMU nepcoHanbHbIi , Kommberotrepnsiit cton , [Ipoektop
CpelcTBaMu O0yUYeHUs MyJIbTUMEANIHBIN , KOMITbIOTepHas TEXHUKA C

BO3MOHOCTBIO OJKJIIOUCHUS K ceTH “NHTepHeT” ,
DJIEKTPUYECKHUE PO3ETKH U MOJICETKA HAa KaXJIOM CTOJIE ,
Jlocka untepaktuBHas , CTynbs , BO3MOXHOCTh
nojktoueHus Kk cetu «MaTepHeT» n obecnevyeHus J0CTyna B
ANEKTPOHHYIO HH(OPMALIMOHHO-00Pa30BaTENbHYIO Cpeay ,

Cronbl , DKpaH 1 IpoeKTopa

2 (lTomewmenue mis VYyebHas mebenb (CTOJIbI, CTYJIbs), KOMIBIOTEpHAS TEXHUKA C
CaMOCTOSITENIbHOM pabOThI BO3MO>KHOCTBIO MOKITIOUEHUs K ceTn «IHTepHeT» 1
00y4aromuxcsi, OCHAILIEHHOE oOecrieueHrneM JOCTyIa B AJIEKTPOHHYIO HHGOPMAIIMOHHO-
KOMIIBFOTEPHON TEXHUKOM C 00pa3oBaTeNbHYIO CPEIY

BO3MO>KHOCTBIO IOJIKJTFOUEHUS K
cetu luTepHeT u obecnieueHnemM
JIOCTyTa B 3JIEKTPOHHYIO
MH(GOPMaIMOHHO-
00pa3oBaTeNbHYIO Cpey

OpraHu3aIu

3 |Yuebnas ayauropus s YueOHast MeOenb (CTOJBI M CTYJIbS [T 00YYarOIIUXCs), CTOI,

IIPOBEICHUS IIPOMEKYTOYHOMN CTYJI IIPEToIaBaTesl, IEPCOHATBHBIN KOMIBIOTEP; HAOOp




aTTecTaluu JIE€MOHCTPALIMOHHOTO 000pyA0BaHMs (IIPOEKTOP, IKPaH,

KOJIOHKH)

YHuBepcuter oOecriedyeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacmpocTpaHsIeMoro MporpaMMHOTO obecnedeHus (CocTaB ompenensieTcs B paboueil mporpamme
JTUCIUIUIMHBI U TOAJICKUT OOHOBJICHUIO MTPH HEeoOXoaumocTh). bubiaroreynsiit poH] yKOMIUIEKTOBAaH
MeYaTHBIMU M3JaHUAMH U3 pacuera He MeHee (0,25 sK3eMIUIsipa KaXJA0ro M3 W3JIaHUN, YKa3aHHBIX B
pabouell mporpaMMe IUCLUMIUIMHBI, Ha OJHOrO OOYy4YaloIIerocs W3 Yuclia JUl, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO AUCHUILINHY.

OOyuatomuMces o0ecriedeH JocTyn (yAalleHHBIH JOCTYI), B TOM YHCIE€ B CiIy4ae MPUMEHEHUs
3JEKTPOHHOTO OOy4YeHHs, OUCTAHIIMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccuoHaNbHBIM 0a3aM JaHHBIX U HH(POPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ornpezensercs B paboueit mporpaMme IUCHUIUIMHBI U MOAJICKUT 0OHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecs #3 4YWCIa HWHBAIUAOB oOOecnedeHbl NeYaTHBIMU W (WUJU) 3JIEKTPOHHBIMU

O6paSOBaTeHBHHMI/I pecypcamMu B (bopMax, aJ[alITUPOBAHHLIX K OI'PAHUYCHHAM UX 300POBbA.
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