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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. 3agaum, pemaemMsbie B X0/I€ OCBOCHHS TPOTPAMMbI TUCIUTIIINHBIL:

® 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

Huctuumnaa «buonHpopmaTikay m3ydaeTcs B 8§ ceMmecTpe (aXx) M OTHOCUTCS K 00s3aTeIbHOM
qactu Ooka b.1 guciimiuimael. SBnsgercsa 00A3aTeIbHON JUCIIUILINHOM].

OO6m1ast TpyA0€MKOCTh TUCIHMIUIUHBI cocTaBisieT 3.0 3.¢.

JIJ1s1 yCrienrHoro OCBOCHHS HACTOSIIECH JUCIUTIIMHBI 00YUYarOImMecs TOJDKHBI OCBOUTH CIIETYIOIITHE
nucturanabl:  MHOCTpaHHBIM s3bIK; Bwicmras wmarematuka; Opranmdeckass xumus; OCHOBBI
MH(GOPMAIMOHHBIX TEXHOIOTHH; bruoxumusi.

3HaHUS, YMEHUSI U OMBIT MIPAKTUUECKON JCSITEIIbHOCTH, MPUOOPETCHHBIC TIPU OCBOCHUH HACTOSIICH
JTUCIUIUIMHBI, HEOOXOAMMBI ISl YCHENIHOTO OCBOCHHUS AUCHUIUIMH: MEIWIIMHCKas TEeHETHUKa;
Knuanueckas mabopatopHasi AMarHOCTUKA.

3HaHUS, YMEHUSI U OMBIT MIPAKTUUECKON JCSITSIIBHOCTH, MPUOOPETCHHBIC TIPU OCBOCHUH HACTOSIICH

JUCIUIUIMHBL, HEOOXOJUMBI JJI YCIEIIHOT0 NMPOoXokaeHus npaktuk: [Ipeanuninomuas, HUP.



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

Cemectp 8

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Koax u HammeHoBaHnue
HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN

Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)

OIIK-6 Cnioco0eH onpeae/isiTh CTPATETHIO M MPO0JIeMaTHKY HCCJIe10BaHUI, BLIOMPATH

ONTUMAJIbHbIE CIIOCOOBI MX PellleHUs, IPOBOAUTH CHCTEMHBbIN aHAJIU3 00bEKTOB

HCCJIICI0BAHUA, 0TBEYATDH 32 IIPABUJIBHOCTD H 000CHOBAHHOCTH BbBIBOA0OB, BHE/IPCHHUE

IMOJYYCHHBIX PE3yJbTAaTOB B IIPAKTHYECCKOC 3/IpAaBOOXPAHCHHUE

OIIK-6.1M/11 Tlnanupyet

HAay4YHOC HMCCJIICJOBAHUC

3HaTh: OCHOBHEIC MHOHATHA, ITOAXO0AbI 1 METOAbI aHaJIn3a JaHHBIX,

HCIIOJIb3YCMBIC B 6I/IOI/IH(1)OpMaTI/IKe

YMmern: IPUMCHATb OCHOBHBIC ITOAXOAbI U METOAbI

6I/IOI/IH(1)OpMaTI/IKI/I AJI1 pCIICHUSA ITPHUKIIAIHBIX 6I/IOMC,I[I/II_II/IHCKI/IX

Biaaers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
WCIOJIb30BaHUS METOI0B OMOMH(POPMATHKH AJISl PELICHUS

IMPpUKIAAHBIX 6I/IOMeI[I/II_II/IHCKI/IX 3aaa4

OIIK-6.1/12 Ananuzupyer
pe3yJIbTaThl HAYYHOTO

HUCCICJO0BaHUA].

3HaTh: 0 CBA3U MCXKAY aMUHOKHCIIOTHBIMU U HYKJICOTUIHBIMU

[IOCJIEZI0BATEIBHOCTAMU U UX QYHKIUSIMU

YMerh: IMPOBOAWTL aHAJIN3 AMUHOKHCIOTHBIX U HYKJICOTUAHBIX

OCJIeJ0BAaTEILHOCTEN

Bianers npakTH4YeCKUM ONBITOM (TPYA0BBIMU JIeiiCTBUAMM):
WCIOJIb30BaHUsI KOMIIBIOTEPHBIX MIPOTPAMM U 0a3 NaHHBIX IS

aHaJIn3a aMUHOKHCIIOTHBIX U HYKJICOTUAHBIX HOCHGI[OBaTGHBHOCTeﬁ

OIIK-6.1/13 ®opmynupyer
BBIBOJIbI HA OCHOBAaHUU
PE3yIBTATOB MCCIICIOBAHUS
C OLICHKOU BO3MOKHOCTU
BHEJIPEHUS TTOJTYYCHHBIX
pe3yIbTaTOB B
MPaKTUYECKOE

37IPaBOOXPaHCHUE.

3HaTh: (I)OpMaTBI MMPEaACTaBJICHUA 6I/IOI/IH(I)OpMaTI/IK‘leCI(I/IX JaHHBbIX U

CIIOCOOBI HX MNpEACTaBJICHUA

YMeThb: UCTIONB30BaTh (POPMATHI MPEACTABICHUS
OronH(pOPMATUKUECKUX TAHHBIX JJIs1 OPOPMIICHHUS U TPECTaBICHUS

PE3YyJIbTATOB HCCJIC,Z[OBaHI/Iﬁ

Biaajerh NpakTHYeCKHUM ONBITOM (TPYAOBBIMHM IeHCTBUSIMH):
npeAcTaBiIeHUs OMONH(POPMATHIECKUX JAHHBIX I OOPMIICHUS U

MIpe/ICTaBJICHUS Pe3yJIbTaTOB HCCIEIOBAHUN




OIIK-7 Cnocoben ob6ecieduTh MHGPOPMALMOHHO-TEXHOJIOTHYECKYI0 OJ/IEPKKY B 00J1aCTH

3ApaBoOOXpaHCHUs, IPUMEHATH CPEeACTBA I/IH(])OpMall]/IOHHO-KOMMyHI/IKaIII/IOHHI)IX TEeXHOJOT Uil

U pecypchl OuouHGpopMaTUKHU B IPO(eCcCHOHATBHOM 1eITeJIbHOCTH, BLINOJIHATH TPeOOBaHUS

HH(POPMALIMOHHOH 0€30IacHOCTH

OIIK-7.1M/1 Ilpumenser
COBpPEMEHHBIE
UH(POPMALIMOHHBIE
TEXHOJIOTUH U
CIELUATM3UPOBAHHOE
IIPOrpaMMHO€E 00€ecTIeUeHHE
JUTSL PELICHUS

npodeccroHaIbHBIX 3ajad.

3HaTh: COBPEMEHHBIC KOMITBIOTCPHEBIC TEXHOJIOI'MH UCITI0JIB3YCMBIC B

OnonHpopMaTUKe

YMeTh: NpoBOIUTH aHAIN3 OMOUH(DOPMATUYECKUX JTAHHBIX C

HCIIOJIB30BAHHUEM COBPEMCHHBIX KOMIIBIOTEPHBIX TEXHOIOTHI

Biaaers npakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
aHann3a OMoMHGOPMATHUECKUX JTAHHBIX C UCIIOIH30BaHUEM

COBPCMCHHBIX KOMIIBIOTECPHBIX TEXHOJIOTHH

OIIK-7.M 2 OcyuiecTBaseT
MOMCK MH(popManuu ¢
HCIIOJIb30BaHUEM
nH(pOpMaITMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI U pECYpPCOB
OononH(pOpMaTUKH ISt
pelieHus 3aaau
npodecCuOHATbHON

JACATCIIBHOCTH

3HaTh: COAEPKUMOE KPYITHEUITNX MEXKITYHAPOAHBIX HHTEPHET

pecypcoB ouomenuimHckux nanaeix (NCBI, EMBL)

YMerhb: UCIoIb30BaTh KPYIHENIINE MEKIYHAPOAHBIE HHTEPHET-
pecypcsl onomenuiuackux gaHabix (NCBI, EMBL) nst perienus
MPUKJIAIHBIX OMOMEANIIMHCKUX U KJIMHHUYECKUX 3a1a4, 3P PeKTUBHOMI

AUArHOCTUKHU U NICPCOHAIIM3UPOBAHHOI'O JICUHCHUS ITALITUCHTOB

Baaaerb NpakTHYeCKUM ONBITOM (TPYAOBBIMM I€HCTBUSIMH):
paboTHI C KPYMHEHIIIMMH MEXKTyHAPOIHBIMU HHTEPHET-PECYpCaMU

onomenuumuHCKUX HaHHBIX (NCBI, EMBL)




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

®opmbl padoTsl o0yqaromuxcst / Buabl yueOnsbix 3anatuii / | Becero | Pacnpenenienmne yacos
DopMbI IPOMEKYTOYHOM aTTECTALIUH 4acoB 1o cemMecTpam
8
YueOHble 3aHATHS
KontakTHasi padoTa 00y4aommuxcs ¢ npemnojgaBarejieM B 61 61
cemectpe (KP), B T.u.:
CrneuunanusupoBannoe 3anstue (C3) 39 39
Jlexumonnoe 3anstue (JI3) 16 16
Komnoxsuywm (K) 6 6
CamocrosiTesibHas padora odyuawmuxcs B cemectpe (CPO), 44 44
B T.4.:
[ToaroroBka K y4eOHBIM ayAUTOPHBIM 3aHATHIM 44 44
[Ipomexyrounas arrecrauus (KPIIA), B T.4.: 3 3
3auer (3) 3 3
B yacax: OT/ = 108 108
O6mas TpyI0eMKOCTh KP+CPO+KPITA+CPITIA
aucuumiael (OT) B 3aueTHBIX equaunax: OT/ (8 | 3.00 3.00
qacax)/36




3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

8 cemecTp
No Mudp HaumeHnoBanue pazaena Copep:xanue pa3jiesia u TeMbl B
n/m |KOMIeTeHIIUH (MoayJist), TeMbl AUAAKTHYECKHX eTHHHIAX
AUCUHUITUHBI
Pa3nes 1. Beenenne B OuouHpopmaTuxy

1 |OIIK-6.1M/]1, |Tema 1. BBenenue B HcTopus BOSHUKHOBEHUS! OMOMH(OPMATHKH KaK
OIIK-6.1]12, |6uomHpOpPMATHKY. Hayku. CoBpeMEHHbIE B3IJIS1bl HA
OIIK-6.1M1/13, |OcHoBHBIE OononH(popMaTHKy, €€ BO3MOKHOCTH U
OIIK-7.1M/1, |6uomHpopmMaTnyecKue NepcreKTUBbl. ba3oBble HallpaBIeHUs
OIIK-7.1/12 |pecypcsl u 0a3bl JaHHBIX OnonH(pOpPMaTHKU: TEHOMHUKA U TPOTEOMHUKA.

Crenunduka paboThl ¢ OMOTOTHYSCKUMU
JAHHBIMHA. METOI0JIOTHS UCTIOIB30BAHUS
10/1X0/10B OMOMH(OPMATHKH [T PELICHHUS
(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 |OIIK-6.1/1, |Tema 2.Pabora c 6azamu OcHoBHble OuonH(pOpMaTHUYeCcKre 0a3bl TaHHBIX:
OIIK-6.1/12, [manabix NCBI (RefSeq, NCBI (RefSeq, OMIM, Nucleotide, Gene,
OIIK-6.M/13, |OMIM, Nucleotide, Gene, Protein, dbSNP, ClinVar);

OIIK-7.1/11, |[Protein, UniGene)
OIIK-7.1 /12

3 |OIIK-6.1/1, |Tema 3. ba3bl naHHBIX OcHoBHble OMoOnMH(pOpMaTHUecKre 0a3bl TaHHBIX:
OIIK-6.1/12, |UniProt, KEGG, NCBI (RefSeq, OMIM, Nucleotide, Gene,
OIIK-6.1/13, [GeneOntology u EMBL Protein, dbSNP, ClinVar); EMBL, UniProt, PDB,
OIIK-7.1U/11, KEGG.

OIIK-7.1 12




OIIK-6.W11,

Tewma 4. ['enomHBII Opay3ep

I'enomusie 6pay3epsl (NCBI Map Viewer,

OIIK-6.1/12, |UCSC UCSO).

OIIK-6.1/13,

OIIK-7.1U/1,

OIIK-7.1/12

Pa3zgea 2. [TapHoe 1 MHOKeCTBEHHOE BHIDABHUBAHUE

OIIK-6.1/1, |Tema 1. [Ipuniumne: BripaBHuBanus nocnenoBarenbHocTel. [lenu u

OIIK-6.11/12, |BbIpaBHUBAHUS TUMBI BeIpaBHUBaHUU. [lapHOE BhIpaBHUBAHUE.

OIIK-6.1/13, [mocimemoBaTenbHOCTEH. Fasta, BLAST (Basic Local Alignment Search

OIIK-7.1/1, [Matpumsl 3ameH. [Tousatue  |Tool). [IpuHIIUITBEI BEIpaBHUBAHUS

OIIK-7.1M[2 |romonorun. BLAST nocienoBarelbHOCTEN. [ToHATHE TOMOJIOTHH.
Opronoru u napanoru. Pacuér ouenku
BbIpaBHUBaHMs (Score). CXoIcTBO
nocie0BaTeIbHOCTEN (MICHTHUYHOCTD,
KOHCEpPBAaTUBHOCTH). MaTpuiisl 3ameH (PAM,
BLOSUM). I'no6ansHOE ¥ IOKAJIbHOE
BbIpaBHUBaHHE. ONTUMH3AIUS BRIPAaBHUBAHUS.
MeTo/1p1 TapHOTO BBIPaBHUBAHUS (AITOPUTMOM
Hunenmana-ByHiia, tTuHaMu4eckoe
porpaMMupoBanue, anroputm CmuTa-
Yotepmana).

OIIK-6.1M/11, |Tema 2. PSI-BLAST. WHCTpYyMEHT U1 TOMCKA yAAIEHHBIX

OIIK-6.1/12, |MHOXecTBEeHHOE ABOJIIOIMOHHBIX B3auMooTHommeHuit PSI-BLAST.

OIIK-6.1/13, |BeipaBHUBaHue. [Ipodunn.  [MHuoxxecTBenHbie BhipaBHUBaHMA. b/l NCBI

OIIK-7.1M/1, |domensl. ba3pl naHHBIX HomoloGene. Anroput™sl 1 mapameTpsl

OIIK-7.1/]12 |PROSITE u PFAM. MHO>KECTBEHHOTO BhIpaBHUBaHMs. [IporpaMmsl

JUISI IPOBEJIEHUSI MHOKECTBEHHOTO
BbIPaBHUBAHUS PEILICHUE 3a7]a4 MHOKECTBEHHOTO
BBIPaBHUBAHUS C OMOIIbI0 porpamMm ClustalW,
Praline, Probcons, MUSCLE, TCoffee.
Hcnonp30BaHnEe METOJa CKPBITHIX MAPKOBCKUX
MOJIeJIeH ISl MHOKECTBEHHOI'O BEIPAaBHUBAHUS
nocienoBarenbHOCTEN. JloMeHbI 1 mpodum.
Peryinapubie Beipaxkenus. b/ st moncka
MoTuBOB B Oenkax PROSITE. B/ no ananu3zy

OenkoBBIX cemeilictB PFAM




OIIK-6.1/11, |Tema 3. Ilapnoe [Taproe BelpaBHMBaHUE. [ [pHHIMIIBI

OIIK-6.1]/12, |BbIpaBHUBaHUE BBIPABHUBAHMS TTOCIeq0BaTeNbHOCTEN. [loHsATHE
OIIK-6.1/13, romosnoruu. Opronoru u napanoru. Pacuér
OIIK-7.1U/1, OIIeHKH BhIpaBHUBaHU (Score). CxoncTBO
OIIK-7.1]12 noce0BaTeIbHOCTEN (MIEHTUYHOCTD,

KOHCEpBAaTUBHOCTH). MaTpuiibl 3ameH (PAM,
BLOSUM). I'no6anbHoe 1 J0KaIbHOE
BbIpaBHUBaHHE. ONTUMU3AIUS BEIPaBHUBAHUS.
MeTo/ 151 TapHOTO BhIpaBHUBAHUS (AITOPUTMOM
Hunenmana-ByHmia, tTnHaMu4deckoe
IIporpaMMHUpoBaHue, anroputM CmuTa-

VYotepmana). BLAST (untepdeiic, anropurm).

OIIK-6.1M/1, |Tema 4. BLAST, BLAST (unrtepdeiic, anroputm).
OIIK-6.1]12, |MHOXeECTBEHHOE MHosxectBeHHbIe BblpaBHUBaHUA. B/ NCBI
OIIK-6.1M1/13, (BblpaBHUBaHuE. ba3bl HomoloGene. Anroput™msl 1 napamMeTphbl

OIIK-7.1M/1, |mannbsix PROSITE u PFAM. [MHOXecTBEeHHOro BblpaBHUBaHUs. [Iporpammel
OIIK-7.1/12 JUISL IPOBEJICHUS] MHOYKECTBEHHOTO
BBIPAaBHUBAHUS PELICHUE 33/1a4 MHOKECTBEHHOTO
BbIpaBHUBAHUSA ¢ omMoibio nporpamm ClustalW,
Praline, Probcons, MUSCLE, TCoffee

Pasznen 3. ®dujoreHeTHYECKHI aHAJIN3 U MOJICRYJIIpHas 9BOJIOIUSA




1 |OTK-6.1/1,
OIIK-6.M]12,
OIIK-6.11]13,
OIK-7.M/1,
OIIK-7.M/12

Tema 1. ®dunoreeTnyecKkuii
aHaJIN3 U MOJICKYJISIpHAS

DBOJTIOLHSA

@uoreHus U SBOJIOIMOHHBIE AepeBbs. [1oaxoabt
K U3y4eHUI0 (UIoreHe3a, BUI0BOTO
Pa3HOOOpa3us M BOJIOIIMOHHBIX
B3aMMOOTHOIIEHU HA OCHOBE TEHOMHBIX 1
MPOTEOMHBIX HccienoBanuii. CoBpeMeHHbIE
MPUHITUTIBEI OWOJIOTHYECKON TAKCOHOMHUH.
OUIOreHETUYECKUE MOJAEIH U aHAIU3 IaHHBIX.
CpaBHUTENBHBINA aHATN3 TEHOMOB B
(uIOreHeTUYECKUX UcciaenoBanmsIX. cTouHuKN
W3MEHYMBOCTH T€HETHYECKON MHGMOpPMAITIH
(menmernuu, AYTTUKAIINH, PEKOMOWHAIINH,
WHBEPCUH, TPAHCIOKALINH, IEPEMEIICHUS
MOOWJIBHBIX TEHETUUECKUX JIEMEHTOB
TOPU30HTAIIBHBIN IEPEHOC TEHETUYECKOM
uH(pOpMalluy, TeHOMHbIE MyTalluu). TpaH3uL1H
1 TpaHcBepcuu. PaKTOPbI HBOTIOLINU
T€HETHYECKUX CUCTEM. | 'eHeTnyeckas u
AIUTCHETHUYECKAasl HACIEACTBEHHOCTh. [ [puHIMIBI
omnpeneneHus GUIOTeHETHYECKOTO POACTBA U
SBOJIIOIMOHHBIX B3anMOOTHoIIeHni. Konmenmms

MOJIEKYJIIPHBIX YacCOB.

2 |OIIK-6.1/1,
OIIK-6.1/12,
OIIK-6.1/13,
OIIK-7.1/11,
OIIK-7.1]12

Tema 2. ®unorenus. MEGA
—TporpaMma st
(UIOreHeTUYEeCKOro aHaIn3a

OCJIEIOBATEILHOCTEN.

dusoreHeTHUECKUE IePEBbs. AITOPUTMBI
HOCTPOCHUS (PUITOTEHETHYECKUX JAEPEBBEB.
Tononorus nepesbeB. MEGA — nporpamma Juis
(UIIOreHeTUYEeCKOro aHajIn3a

OCJIEIOBATEIHLHOCTEN.

Pasnen 4. NGS — cekBeHHpOBaHue cJjieaywinero nokojenusa. Coopka reaomon. Anaau3 PHK u

IKCIIPECCUU I'€EHOB

1 |OTK-6.1/1,
OIIK-6.M]12,
OIIK-6.1]13,
OIIK-7.M/11,
OIIK-7.M/12

Tema 1. NGS —
CCKBEHHPOBAHNE
CIICAYIOIIETO MOKOJICHUS.

COopka TeHOMOB.

CoBpeMeHHBIE TIPUHITUTIBI PAOOTHI C IEITBIM
reHoMoM. Ba)kHeliime 3a1auu oucka B
CEKBEHUPOBaHHOM reHoMe. Hepeuiennsie 3agauun

U niepcreKkTuBbl. COOpKa T€HOMOB.




OIIK-6.1]11,

Tema 2. Aganuz PHK u

Muxkpouuns! (microarrays) ¥ aHaJIu3 npoQuiien

OIIK-6.1]/12, [3kcmipeccuu Te€HOB sKkc-mipeccuu TeHoB. TexHomorust RNASeq. baza

OIIK-6.1/13, nanHbix NCBI UniGene, GEO (Gene Expression

OIIK-7.1/11, Omnibus) - 6a3bl JAHHBIX MO SKCIIPECCUH FE€HOB.

OIIK-7.1/12 BJ1 EBI: Array Express u Expression Atlas.
Pemenue 3a1a4 noucka JOCTOBEPHO TUIEP- U
TUIO- KCIPECCUPYEMBIX TeHOB. [IpuHIUIIBI
HAXO0X/IEHUS KOOPJUHUPOBAHHBIX
B3aMMOOTHOIICHUN MEX /1y TeéHaMu (T€HHBIX
cerent).

OIIK-6.1/I1, [Tema 3. Ananu3 kauecTBa NHCTpyMEHTHI U1 aHaIN3a KayecTBa

OIIK-6.1/12, |maHHBIX CEKBEHHUPOBAHUS. pe3yJIbTATOB CEKBEHUPOBAHUS.

OIIK-6.1/13,

OIIK-7.1/11,

OIIK-7.1]12

OIIK-6.1/]1, [Tema 4. COopka reHOMA. NHcTpymMeHTHI 1151 COOpPKH U pabOThl C TEHOMOM

OIIK-6.1]12,

OIIK-6.1/13,

OIIK-7.1U/1,

OIIK-7.1/12

OIIK-6.1U/1, [Tema 5. UcTounuku Wcnons3oBanue s3pika R 115t 00paboTku

OIIK-6.1/12, |TpaHCKpPUNITOMHBIX IaHHBIX. [p€3yJbTATOB TPAHCKPUITOMHBIX JaHHbIX.

OIIK-6.1M/13, |Hcnonb3oBanue si3pika R miist |[IpeaBapurensHas 00paboTka M HOpMaIH3amus

OIIK-7.1/1, |[oOpaboTKH pe3yJbTaToOB JaHHBIX. JluarpaMMbl paccesiHusI.

OIIK-7.M/12 |maHHBIX MUKPOYMIIOB. CraTucTHUeCcKHUil aHaIu3 MUKPOIPPEHHBIX
JTAaHHBIX.

OIIK-6.1/1, |Tema 6. Mcroap3oBanue Craructuueckuit ananu3z RNASeq nanHbIx.

OIIK-6.1J12, |sa3b1ka R mist 06paboTku ITocTpoeHue TennoBOM KapThl U3MEHEHUS T€HHOU

OIIK-6.1M1/13, |pe3ysibTaToB NaHHBIX JKCIIPECCHUMN.

OIIK-7.1M/1, |RNASeq.

OIIK-7.1]12

Pasnea 5. CrpykrypHasi OnonHpopMaTHKa U NPOTEOMHUKA




00y4aloIUMUCH

OIIK-6.1M/11, |Tema 1. CtpykrypHas CrpykTtypa Oenka (BTOpHYHAasi, TPETUYHAs,

OIIK-6.1]12, |OuoundopmaTuka yeTBepTUYHast). MeTo bl oyueHus Tpex-

OIIK-6.1/13, MepHOH cTpykTyphl 6enka. PDB. CtpykTypa

OIIK-7.1/11, PDB ¢aiina. ba3bl taHHBIX TpeXMEpPHBIX

OIIK-7.1]12 ctpykryp (CATH, Dali, SCOP, FSSP, NCBI
Structure, NCBI CDD). UncTpymeHTbI 17151
MHTEPAaKTUBHON BU3yalIHU3alysi OEIKOBBIX
CTPYKTYP.

2 |OIIK-6.1/11, |Tema 2. Ananu3 Oelka, buonnpopmaTuka A IPOTEOMHBIX
OIIK-6.1/12, [nporeomuka. benok- rccienoBaHuii. BerunciieHue Macchl U
OIIK-6.1/13, |OenkoBbIC B3aUMOJCHCTBUS. |H303JIEKTPHUECKOM TOUKH Oeka.

OIIK-7.1U/1, |PerynsropHbie u [Iporeonutnyeckue nentuasl. baszel JaHHBIX
OIIK-7.1J]12 |merabomuvecKue MmyTH. SWISS-2DPAGE, PeptideAtlas, Human

[Toctpoenue u ananus Proteome Atlas, NeXtProt.

OMOJIOTMYECKHUX CETEH.
OIIK-6.1/1, |Tema 3. UncTpymeHTHl 111 [MIHCTpYMEHTHI [1s1 MHTEPAKTUBHOM
OIIK-6.11/]12, |MHTEpaKTUBHOMI BH3yaJIM3aIusl OCIIKOBBIX CTPYKTYp. BhIsiBIeHus
OIIK-6.1/13, [Bu3yamuzamms OEITKOBBIX CXOJIHBIX 3-MepHBIX CTPYKTYp O6enkoB (NCBI
OIIK-7.1[1, |cTpykTyp. BoiaBieHus VAST). U3yuenue cBOHCTB OEITKOBBIX MOJICKYJT
OIIK-7.N[2 |cxOoAHBIX 3-MEpPHBIX MIpH TIOMOIITY TIporpamMmbl PyMol.

ctpyktyp 6enkoB (NCBI

VAST). Buzyanmuzanus 3D

CTPYKTYP C HCIIOIb30BaHHEM

PyMol.

4 [OIIK-6.1MM1, |Tema 4. MoaenupoBanue Mertoapl ipeckazanusi OETKOBBIX CTPYKTYP IO
OIIK-6.1/12, |TpexMepHOM CTPYKTYyphbI IIOCJIEI0BATEIbHOCTSIM AMUHOKHCIIOT.
OIIK-6.1/13, |benka meTogOM MopenupoBaHue TPEXMEPHOU CTPYKTYPHI OesKa
OIIK-7.1/1, |roMOJIOTHYECKOTO METOJIOM F'OMOJIOTHYECKOTO MOAEITUPOBAHUS B
OIIK-7.1/]12 |momenupoBaHus B nporpamme Modeller

nporpamme Modeller
OIIK-6.1M1/1, |Tema 5. IIporpamma [TocTpoenue u aHanu3 GMOJIOrMYECKUX CETEH.
OIIK-6.1/12, |Bu3yanu3anuu U aHaIu3a IIporpamma BU3yanu3anuu 1 aHajIn3a
OIIK-6.1]/13, |Ouomoruyeckux cereit — ouonornueckux cereir — Cytoscape.
OIIK-7.1/1, |[Cytoscape.
OIIK-7.1]12
3.2. Ilepeyenp pa3aejioB, TeM [JTUCHHUIVIMHBI JIS CAMOCTOATEJBLHOI0 M3y4YeHUs



PaS,Z[eJIBI 1 TCMbI JUCHUIIINHBI IJI1 CAMOCTOATCIBHOI0 U3YUCHUS O6y‘-IaIOH_[I/IMI/IC$I B IMporpaMme HE

IIPEyCMOTPEHBI.



4. TeMaTH4YeCKHIi IJIAH JUCHUIIIMHBI.

4.1. TemaTn4yeckuii JIAH KOHTAKTHOM padoThl 00y4YaIOIINXCH € pPenogaBarTeyaeM.

Ne (Bugbl ITepnon o0yuyenns (cemectp) |(KosmuecTtBo |[Buabl Dopmbl

n |y4eOHBIX ITopsinkoBbIe HOMepa 1 4acoB KOHTPOJIA KOHTPOJIA

/m (3aHATHH / |HAaMMEHOBaHHE Pa3/JesIoB. KOHTAKTHOH |yCIIeBaeMOCTH |yCIIeBAeMOCTH H
¢popma IHopsaxkoBbie HOMepa U padoThI MPOMEKYTOYHOH
NPOME:K. HANMEHOBaHMeE TEM Pa3JeJioB. aTTrecTanuu
arrecranuu (Tembl y4eOHBIX 3aHATHI. Ko |loy [p3

1 2 3 4 5 6 7 8
8 cemecTp

Pa3nea 1. Bengenue B 6uonndopmatuky

Tema 1. Beenenue B 6nonnpopmaruky. OCHOBHbIE OMOMH(DOpPMATUYECKHE PECYPCHI U 0a3bl TaHHBIX

1 J13

BBenenue B OnonHpopMaTHKYy.
OcHoBHBIE
OononH(popMaTHUECKUE PECYPCHI

U 0a3bl JAaHHBIX

2

A

1

Tema 2. PaGora ¢

6azamu nanaeix NCBI (RefSeq, OMIM, Nucleotide, Gene, Protein, UniGene)

1 C3 Pabora ¢ 6aszamu manaeix NCBI 3 T 1
(RefSeq, OMIM, Nucleotide,
Gene, Protein, UniGene)
Tema 3. ba3zel ganneix UniProt, KEGG, GeneOntology u EMBL
1 C3 basel manueix UniProt, KEGG, 3 T 1
GeneOntology u EMBL
Tema 4. 'enomnslii 6payzep UCSC
1 C3 I'enomusiii 6pay3zep UCSC 3 T 1

Pa3nea 2. [TapHOE 1 MHOKECTBEHHOE BbIpaBHUBAHUE

Tema 1. [IpuHIMITBEI BEIpaBHUBAHUSA [IOCIIEI0BATEIbHOCTEN. Martpuibl 3aMeH. [loHsTHE rOMOIOTHH.

BLAST

1 J3

[IpuHUUIIBI BEIpAaBHUBAHUS
MOCJIEJOBATEIILHOCTEH.
Marpuupl 3ameH. [lonstue
romosiorun. BLAST

A

Tema 2. PSI-BLAST. MuoxectBennoe BoipaBHuBanue. [Ipodpumnu. Jomensl. baser nanneix PROSITE

u PFAM.




1 J3 PSI-BLAST. MHoxecTBEeHHOE 2 il
BeIpaBHUBaHMeE. [Ipodumn.
Jlomensl. bazbl maHHBIX
PROSITE u PFAM.
Tema 3. [lapHoe BbIpaBHUBAHUE
1 C3 [TapHoe BblpaBHUBaHKE 3 T 1

Tema 4. BLAST,

MHOKecTBeHHOe BbipaBHMBaHMe. ba3sl qanHbix PROSITE u PFAM.

1 C3 BLAST, MHOXECTBEHHOE 3 T 1
BbIpaBHUBaHME. ba3bl TaHHBIX
PROSITE u PFAM.
Paspnen 3. GunoreHeTnuecKkuil aHaJIU3 U MOJIEKYJISpHAs HBOJIIOLUS
Tema 1. @unoreHeTHYECKUH aHAIN3 U MOJIEKYJISIPHAS 3BOJIIOLIUS
1 JI3 DOUIIOreHETHYCCKUM aHAIIN3 U 2 pil|

MOJICKYJIApHAs 3BOJTIOIUS

Tema 2. @unorenns. MEGA —tiporpaMma a1 (pUI0reHETHYECKOTO aHallu3a MOCIe0BaTeIbHOCTEH.

1 C3 ®wmtorenus. MEGA — 3 T 1
rporpamma Jjist
(UITOTEHEeTUYECKOTO aHan3a
MOCJIEI0BATEIILHOCTEH.

2 K KonnokBuym no paznenam 1-3 3 P 1

Pa3nen 4. NGS — cexkBeHupoBaHue cienyroniero nmokonenus. Coopka renomon. Ananu3 PHK u

OKCIIPECCHUU TCHOB

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

1 J3 NGS — cexBeHupoBanue 2 Ji|
CJIEIYIOILETO MOKOJIEHUSI.
CO6opka TeHOMOB.
Tema 2. Ananuz PHK u skcnipeccun reHoB
1 JI3 Ananmu3 PHK u skcnipeccnn 2 pil|
TeHOB
Tema 3. AHanu3 KauecTBa IAHHBIX CEKBEHHUPOBAHUSI.
1 C3 AHanu3 KayecTBa JaHHBIX 3 T 1
CEKBEHUPOBAHUSI.
Tema 4. COopka reHOMA.
1 C3 CO6opka reHoma. 3 T 1




Tema 5. MlcTouHMKY TPaHCKPUNTOMHBIX JaHHBIX. Mcnonb3oBaHue si3pika R 1 06paboTku

PE3yJIbTAaTOB JAHHBIX MUKPOYHUIIOB.

1 C3 HcTouHnKY TPaHCKPUTITOMHBIX 3 T
naHHbIX. Mcnonb30BaHue sA3bIKa
R nnst 06paboTku pe3ynbTaToB

JaHHBIX MUKPOYHUIIOB.

Tema 6. crionp3oBanue s3bika R st 06paboTku pe3yabTaToB JaHHBIX RNASeq.

1 C3 Ucnons3zoBanue sa3pika R mist 3 T
00paboTKHU Pe3yJIbTaTOB JaHHBIX
RNASeq.

Paznen 5. CtpykrypHast OnonHpopMaTuKa U MpoOTEOMHUKA

Tema 1. CtpykTypHas buonHpopMaTuka

1 J3 CtpykTypHas 6MoMHpOpMaTHKa 2 i 1

Tema 2. Ananus Oenka, nporeomuka. benok-6emkoBbie B3auMoaencTBus. Peryisropusie u

MeTtabonmueckue myTu. [locTtpoeHre u aHamn3 OMOJIOTMYECKUX CETEH.

1 JI3 Amnanuz 6enka, MpoTeOMHUKa. 2 pi| 1
benok-6enkoBbie
B3aMMOJICHCTBHSI.
Perynstopusie u
MeTaboInYecKre myTH.
[Toctpoenue u ananus

OMOJOrHYECKUX CETEM.

Tema 3. IHCTpyMEHTHI JUIsl UHTEPAKTUBHOM BU3yalu3alus OEIKOBBIX CTPYKTYp. BbisBieHus
CXOJIHBIX 3-MepHbIX cTpYKTYp OenkoB (NCBI VAST). Buzyanuzanus 3D cTpykTyp ¢

ucnonszoBanuemM PyMol.

1 C3 NucTpyMeHThI i 3 T
MHTEPAaKTUBHOW BU3yaIH3aIs
OCJIKOBBIX CTPYKTYP.
BrisiBneHust CXOHBIX 3-MEPHBIX
cTpykTyp 6enkoB (NCBI
VAST). Buzyanuzanus 3D
CTPYKTYP C UCHOJIb30BAHUEM
PyMol.

Tema 4. MoaenupoBaHue TPEXMEPHOH CTPYKTYPHI O€JIKa METOI0M TOMOJIOTHYECKOTO

MOJIeTMPOBaHus B mporpamme Modeller




1 C3 MopenupoBaHue TPEXMEPHOI 3 T 1
CTPYKTYpHI O€lTka METOJIOM
TOMOJIOTHYECKOTO
MOJICTTUPOBAHUS B TIpOTpamMme
Modeller

Tema S. [Iporpamma Bu3yanu3amnuu 1 aHanm3a ouongorudeckux cerei — Cytoscape.

1 C3 [Iporpamma Bu3yanuzamuu u 3 T 1
aHaan3a OMOJIOrMYECKUX CETEN —

Cytoscape.

2 K Komnoksuywm no pazaenam 4-5 3 P 1

Texymuii KOHTpOJIb yCIEBAEMOCTH OOydYalOUIerocs B CEMecTpe OcyllecTBiseTcs B ¢opmax,
MIPETYCMOTPEHHBIX TEMATHISCKUM TIJITAHOM HACTOAIIEH pabodeit mporpaMMbl JUCITUTIITMHBL.
®opMBI TPOBEICHUSI KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTAIlN 00YUYaIOIIUXCSl /BUTBI

paboThl 00yJarOIUXCs

Ne ni/nn @DopMbI NPOBEICHUS TEKYLIEro KOHTPOJISA ycneBaeMocTH (Buabl padoTsl

U IPOMeKYTO4HOH arTecTanuu odydawmuxcs (PTKY) |o0yuarommuxces (BPO)

| KonTpons npucyrersus (KIT) [IpucyrcrBue

2 Omnpoc ycrnsiit (OY) Brimonnenue 3aganus B

yCTHOU popme

3 Pemienue npaktuueckoit (cutyarnronnoi) 3agaun (P3) Pemenue
MPAaKTUYECKOU

(cuTyalloHHOM) 331241

4.2. ®opMbl NPOBEICHUS NIPOMEKYTOYHOH aTTECTALUN
8 cemecTp
1) ®opma npomMeKyTOUHON aTTeCTAllUK - 3a4eT
2) ®opma OpraHu3alnuyd MPOMEXKYTOYHOW arTecTaluu -PerieHne mpakTHYecKoil (CHTyalMOHHON)

3agauun



5. CTpyKkTypa peTHHIa 110 AN CHMILIMHE

5.1. Kpurtepuu, mnokaszareJu IPOBEACHUS TeKYHIero KOHTPOJS YCIHeBaeMOCTH C
HCII0JIb30BAHMEM 0A/VIbHO-PEHTHHIOBOM CHCTEMBbI.

PeliTUHr 1O JUCHMIUIMHE PaCCUMUTHIBAETCS IO pe3yjibTaTaM TeKyIlled ycrneBaeMOCTH
obyuatomerocsi. Tum KOHTpoJis 10 BceM (popmaM KOHTpoJist AuddepeHIIMPOBaHHBINA, BBICTaBISIOTCS
OIICHKHU MO IIKaye: "HeyqoBIEeTBOpUTENBHO", "ynoBieTBOpUTENbHO", "xopomo", "otnnuno". Mcxons
U3 COOTHOIIEHUS W KOJHMYECTBA KOHTPOJEH, paCCUUTHIBAIOTCS PEUTHHIOBBIE Oalibl,

COOTBETCTBYIOIIHE cUcTeMe TU(PPEepeHITUPOBAHHOTO KOHTPOJISL.

8 cemecTp
®opMbI TEKYLIIETO Makc. CooTBeTCTBHE OLIEHOK
KOHTPOJIA Koua-Bo KOJI- . wkok
Bujbl 3aHsTHi PEeHTHHIOBBIM Oasl1am
ycrneBaeMoOCTH/BHAbI |KOHTPOJIeH| BO
padoThI GAIII0B TK|(BTK|OTt.a.|Xop.|YxoBJ1.
Pemenue
Crieunanu3upoBaHHOE MIPAKTUYECKON
C3 .. |P3 13 312 |B| T | 24 | 16 8
3aHATHE (cuTyaroHHOM)
3aa4n
KotokBuym K| Ompoc yctueiii [OY 2 702 | B| P | 351234 117
Cymma 6asioB 3a cemecTp 1014

5.2. Kpurtepuu, mokasatejqu M NOPSAOK NPOMEKYTOYHOH aTTecTalud O0y4YalOUIUXCH C
HCNO0JIb30BaHHEM 0a/UIbHO-peldTHHIOBOM cucTteMmbl. Ilopsinok mepeBoga pelTHHIOBOH OLEHKH
o0y4aromerocss B TpaIHIHOHHYI0 CHCTEMY OLEHOK

ITopsinoxk MpoMe:KyTOYHOI aTTecTaMU o0ydaromerocss Mo JMCHMILIMHE (Moay./a10) B ¢opme
3a4éra

ITo mToram pacuera pelTHMHIra HO AMCLUUIIIMHE B 8 ceMmecTpe, oOydaroImuiics MOXeT OBITh

AaTTCCTOBAH I10 JUCHUIIIIMHC oe3 IMOCCHICHUA MMPOUCAYPhI 3aqéTa, IIpH yCJIIOBUM:

OuneHka PeliTHHTOBBII 0211

3aureHo 600




8.

6. ®oHA OLIECHOYHBIX CPEACTB M0 JUCHHUILINHE (MOIYJII0) AJIsl IPOBeeHNs TeKyIero KOHTPOJIs U
NPOMEKYTOYHOM aTTecTANMHA

8 cemecTp

IlepeyeHb BONPOCOB ISl MOATOTOBKHU K NMPOMEKYTOYHOM aTrTecTanuu B gopme 3a4éTa

Buonornueckue 6a3bl JAAHHBIX: IPUHIUII OpraHnu3aluu, COACPIKAHUC, IIPUMCPHI. CYH_IHOCTB " 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



3auyeTHbIN OMJIET VISl MPOBEeHUS 3a4éTa

denepalibHOE TOCYAApCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIETO 0Opa3zoBaHmsl «Poccuiickuii HaIMOHAIBHBINA UCCIIEI0BATEIbCKUN MEIUITUHCKHIMA
YHUBEPCUTET
umenu H.U. ITuporosa» Munucrtepcta 3apaBooxpanenus Poccuiickoit deneparnu
OI'AOY BO PHUMY wum. H.U. ITuporosa Mun3zapasa Poccuu (ITuporoBckuii Y HUBEpCUTET)

3aveTHbINA OMJIeT Ne

JUTSE TIpoBeieHust 3adera o nuciuiuimae b.1.0.03 buonndopmartuka
1o nporpamme Crienuanurera
0 HAIPaBJICHUIO MOATOTOBKH (cnermanbHocTr) 30.05.02 MenunuHckas 6nodusnka
HarnpaBJIeHHOCTH (podmib) MeauuuHckas onodusmxa
1. MHOXeCTBEHHOE BBIPABHUBAaHUE OMOJOTMUYECKUX MOCIIe0BAaTENbHOCTEH. MeTObl, 3HaUYCHHE

H MPAKTUYCCKOC IMPUMCHCHUC MHOXKXCCTBCHHOI'O BhIpaBHHUBAHUA

2. OCHOBHBIE IPOTEOMHBIE 0a3bl JAHHBIX
3. CBoiicTBa O6€IKOB-«Xa00OBY.
4. N3mepenus nuddepeHnanbHol HIKCIPECCHH TEHOB € UCTIONb30BaHUEM MUKPOYHIIOB.
3aBenyronuit Jlaryaun Anekceit AjekcanIpoBuy
Kadenpa buonnpopmarukn MbO




7. MeToauveckne yKazaHus 00y4al0UIUMCS 110 OCBOCHHIO JUCIHUNIMHBI
JIJ1sl IOATOTOBKH K 3aHATUSM JIEKIIMOHHOT0 THIIA 00Y4AKOIIHIICH T0IKEH

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.

JlJ1s1 MOAATOTOBKY K 3aHATUSIM CHENHATU3MPOBAHHOIO THIA 00YYAIOIIUIACS J0/KeH

BHUMATEJIBHO H3YyYHUTh TEOPETUYECKUN MaTepuasl MO0 KOHCHEKTY JIKIUMH, Y4eOHHKaM, Y4eOHBIM

MOCOOHSM, a TAaK)Ke AICKTPOHHBIM 00pa30BaTEeIIbHBIM pecypcam
JIJ1sl IOATOTOBKH K KOJJIOKBUYMY 00y4aromuiicst 10/KeH

JInsi MOATOTOBKM K TEKyIIeMy pPyOeKHOMY (MOIYJIHbHOMY) KOHTPOIO OOydYaromeMmycs CIeayeT

M3yYUTh Y4eOHBIH MaTepuag Mo HaumOoJiee 3HAYMMBIM TeMaM W (WJIM) pasziesiaM TUCIHUIUIMHBI B

cemecTpe



8. YuedOHO-MeTOAMUYECKOE,

JMUCIUIINHDI

8.1. Ilepeuyens JiuTepaTyphbl N0 AUCHUILINHE:

HH(poOpMALMOHHOEe W MAaTepHAJbHO-TEXHHYECKoe oldecneyeHue

Ne | HammenoBanme, Hcnoab3yercst npu U3y4eHUH Koan4yecTBo |IJJIeKTPOHHBIN aapec
n aBTOp, roJ U pa3ziesioB IK3eMILISIPOB pecypcos
/m| MecTo M3AaHUA B
Ond1MoTeKe
1 2 3 4 5
1 [BBenenue B Brenenue B OnonHpopmMaTuky 28
onoundopmaruky: |CtpykrypHas buonHpopmaTuka u
[yaeOHUK miist nporeomuka IlapHoe 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
Xénpthe X.-/.,
2024 - 2025

8.2. Ilepeuenn pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHON ceTu «/HTepHET», B TOM

yucje npodeccuoHaIbHBIX 023 TaHHBIX, HEO0OXOAUMBIX /IJIf OCBOCHH S 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/



8.3. IlepeueHr HMHPOPMAUMOHHBIX TEXHOJOIMH, MCHOJb3yeMbIX TMPH OCYILIECTBJICHUH
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



8.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHILIMHBI (MOLYJIs1)

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 | HaumenoBanue odopynoBanubix | Ilepedenn cnenmnann3npoBanHoii medenu,

n | y4eOHbIX ayHTOPHIi TEXHUYECKHX CPeICTB 00yYeHHsI
n
1 |AyauTopus mis npoBeICHHUS ITpoekTop MyJIbTHMEAUAHBIH

3aHATHH JICKIIMOHHOI'O THIIA,
3aHATHH CCMHHApPCKOI'0 THUIIA,
TpYHIIOBBIX U HHAWBUYAJIbHBIX
KOHCYJ'IBTaI_II/II‘/'I, TEKYIICTO
KOHTPOJIA U HpOM@)KyTO‘IHOﬁ
aTTeCTalmuu, o60pyz[0BaHHa51
MYJILTI/IMSI[I/II}’IHBIMI/I 1 MHBIMH

cpeacTBaMu O6y‘I€HI/IH

2 |Aynutopus, 060py10BaHHAs Komneroreps! 11 oOyuaromuxcst , Komnerorep
MYJIbTUMEIUNHBIMU U UHBIMHU nepcoHanbHblii , KomnberoTephsliii ctou , [IpoekTop
cpelcTBaMu O0yueHus MyJIbTUMEANIHBIA , KOMIIBIOTEpHAS TEXHHUKA C

BO3MOXKHOCTBIO OJKIIIOUeHUS K ceTu “HuTepuer” ,
DIEeKTPUYECKHUE PO3ETKH M MOJCETKA Ha KaKIOM CTOJIE ,
Hocka untepaktuBHas , CTynbs , Bo3amoxxHOCTB
noAKIIoYeHUs K cetu «uTepHeT» 1 obecrneueHus 10cTymna

B AJICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPEIY




3 |(Ilomemienue /i caMOCTOSATENbHON |YueOHast MeOenb (CTOJIbL, CTYJIbs), KOMIIbIOTEpHAs TEXHUKA

paboThl 00yJarOIIHXCS, C BO3MOXXHOCTBIO TTOAKITIOUEHUS K ceTn «IHTepHeT» 1
OCHAIIIEHHOE KOMITBIOTEPHOI obecreueHneM JO0CTyIa B AICKTPOHHYIO HH()OPMAIIMOHHO-
TEXHHKOU C BO3MOKHOCTHIO 00pa3oBaTeNBHYIO CPEIy

MOJIKJTFOUEHUS K ceTH HTepHeT n
o0ecrneyeHneM J0CTymna B
JEKTPOHHYIO0 HH()OPMALIMOHHO-

00pa3zoBaTeNbHYIO Cpey

OpTraHu3aIu’
4 |VueOHas ayaAuTOPHS IS YyeOHast MeOenb (CTONBI M CTYJIbS ISl 00YYArOIIHXCs),

MPOBEJICHUS POMEKYTOTHON CTOJI, CTYJI IPEToaaBaTelis, IePCOHATBLHBIN KOMITBIOTEP;

aTTecTaluu HA0OP IEMOHCTPAIIMOHHOTO 000PYI0BaHMs (ITPOSKTOD,

SKpaH, KOJOHKH)

YHuBepcuter oOecredyeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacmpocTpaHsIeMoro MporpaMMHOTO obecnedeHus: (CocTaB ompenensieTcs B paboueil mporpamme
JTUCIUIUIMHBI U TTOAJICKUT OOHOBJICHUIO MTPH HeoOXoaumocTn). bubnarorednsiit poH] yKOMILIEKTOBAaH
MEYaTHBIMU W3JaHUAMH U3 pacuera He MeHee (0,25 sK3eMIUIsipa KaXJA0ro M3 W3JIaHUN, YKa3aHHBIX B
pabouell mporpaMMe IUCLUMIUIMHBI, Ha OJHOrO OOYy4YaloIIerocs W3 Yuclia JUl, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO AUCHIUILINHY.

OOyuatomuMmces obecriedeH JocTyn (yAalleHHBI JOCTYI), B TOM YHCIE B CiIy4ae MPUMEHEHUs
3JEKTPOHHOTO OOy4YeHHs, OUCTAHIMOHHBIX OO0pa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccuoHaNbHBIM 0a3aM JaHHBIX U HH(POPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezensercs B paboueit mporpaMme IUCHUIUIMHBI U MTOAJICKUT 0OHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecs #3 4YWCIa HHBAIUAOB oOOecnedeHbl NeYaTHBIMU W (WMJU) 3JIEKTPOHHBIMU

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



[Tpunoxenue 1
K paboueli mporpamme
JTUCIUTITAHBI (MOIYJIs)

Ceenenust 00 M3MEHEHUAX B pabodeil mporpaMMe TUCIUTUTAHBI (MOTYJIS)

JU1s1 00pa30BaTEeIbHON MPOTPaMMbI BBICIIIETO 00pa30BaHMs — IPOrpaMMBbl OakajgaBpuaTa/CrienuaaInTeTa
/MarucTpaTypbl (OCTaBUTh HYKHOE) TIO HAIPaBJICHHIO IOJATOTOBKH (CHEIMaIbHOCTH) (OCTaBUTh

HY>KHOE KOOI U
y

HaMMEHOBAaHWE HANpPaBICHUS IMOATOTOBKU (CHENHAIbHOCTH)) HANpPaBICHHOCTh (MpOodWIIh)

« » Ha Y4eOHBIN TO/I.

Pabouas mporpamma JUCHUIUIMHBI ¢ U3MEHEHUSIMU pacCMOTpeHa U 0J100peHa Ha 3aceaHuu Kadenpsl

(ITporokomn Ne oT«__ » 20 ).

3aBenymuui kabenpou (moamuce)

(Maummanst u hamuims)




[Tpunoxenue 2

K paboueli mporpamme

JTUCIUTITAHBI (MOIYJIs)

®opMbl TPOBEEHUS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaliu

®opmbl NPOBeIeHUS TEKYLIEr0 KOHTPOJIS yCIIeBAeMOCTH H Coxpaménnoe
NMPOMEKYTOYHOM aTTeCTAIUN HAHUMEHOBaHUe
Koutpoib npucyrcrBus [IpucyrcrBue KII
Onpoc ycTHBIH Omnpoc ycTHBIH oy
Pemmenne nmpakTudeckoi (CUTyaIlOHHOW) 3a1a4n [IpakTrueckas P3
3a/1a4a
Bunb! yueOHBIX 3aHATHI U POPMBI TPOMEKYTOUHOM aTTeCTAIHH
dopmbl IPOBeIeHUSI TEKYLIET0 KOHTPOJIS yCIIeBAEMOCTH H Cokpaménnoe
NMPOMEKYTOUYHOI aTTeCTANNHU HAMMEHOBaHUe
JlekumoHHOE 3aHsATHE Jlekuus J3
Crnenuanu3zupoBaHHOE 3aHATHE Cnenunanusuposansoe | C3
Konnoksuym Komnoxsuym K
3auer 3auer 3
Buasl KOHTpOJIS yCcieBaeMOCTH
®opmbl NPOBeIeHUS TEKYLIEr0 KOHTPOJIS yCIIeBaeMOCTH H Coxpaménnoe
NMPOMEKYTOYHOM aTTeCTAllUN HAMMEHOBaHUe
Texkymmil AMCUUIUTMHUPYIOLIUNA KOHTPOJIb Jucuunnunupyromui | 1
Tekymmii TeMaTH4E€CKUl KOHTPOJIb Temarnueckuit
Texkymuit pyOeKHBIH KOHTPOJIb Py6exupIii P
IIpomexxyTouHas arrecTanus IIpomexyrouynas ITA

aTTecTanusg
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