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pabouas

Hacrosimmas pabGouast mporpamma aucruruinasl b.1.0.2 «buoundopmaruka» (lanee —

nporpamMmma

06.03.01 Buomorust.

JTUCITATIITUHBI )

SABIIACTCA

HaCTbHO

POrpaMMBbI

Hanpasnennocts (npoduib) 06pa3oBaTenbHON MPOrpaMMBbl: OMOMETUITTHA.

®opma o0yyeHHs: OuHas

OakanaBpuaTa

Pabouas nporpamMMa IUCIUIUIMHBI IOATOTOBJIEHA HA Kadeape 6nonHpopMaTuk (anee —
kapeapa) ®I'AOY BO PHUMY wum. H.M. IluporoBa MunznpaBa Poccum aBTOpCKHM
KOJIJISKTHBOM IOJT PYKOBOJICTBOM 3aBefytouiero kagenpoi Jlarynuna Anekceil AnekcanipoBuya,
JIOKTOpa OMOJIOTHYECKUX HayK, mpodeccopa PAH.

CocraBurenu:
Ne damunus, Ums, YueHnasi cTeneHb, 3anumaemasn OcHOBHOE MECTO Ioanucey
n/n Otu4ecTBO Y4Y€HOE 3BaHHe A0JIKHOCTh padoThI
1. Iunos bopuc KaHZI. MeJl. HayK Houent kadenpsr OI'AOY BO
Bnagumuposuu OGronH(pOpPMaTHKH PHUMY
MB® um. H.U. Tluporosa
Munzapasa
Poccun
2. Jlarynun Anekceit I-p Ouoi. Hayk, 3aB. kaenpoit OI'AOY BO
ATeKcaHApOBUY mpod. PAH O6nonH(MOpPMATHKH PHUMY
MBO um. H.U. ITuporona
Munzapasa
Poccun

Pabouvast mporpamMmMa AMCIUIUIMHBI PaCCMOTpPEHa M of00peHa Ha 3acenaHuu Kadeapbl
(ITporoxon Ne 8 ot «06» utons 2022 r.).

Pabouas nmporpamMma AUCHUIUIMHBI PEKOMEH/I0BaHA K YTBEPKIACHUIO PELIEH3EHTaMMU:

Ne damunus, Ums, YdeHasi cTeleHb, 3annmaemast OcHOBHOe MeCTO IMoanucek
n/n OT4ecTBO yueHOe 3BaHHe JIOJIKHOCTD padoThI
1. MOIIKOBCKHIA II-p OWOJ. HayK, 3aB. Kadeapoi ®dr'AOY BO
Cepreit ipod. onoxumun Mb® PHUMY
AnexcaHapoBUY um. H.U.
ITuporosa
Munzapasa
Poccun

PabGouass mporpamMma AMCHMIITUHBI pPACCMOTpPEHa W OAOOpEHa COBETOM MEIHMKO-
Oouosornueckoro ¢gakynbTeTa, mpoTokos Ne 1 oT «29» aBrycra 2022 1.




HopmatuBHO-TIpaBOBbIE OCHOBBI Pa3pabOTKM M peanu3anuu paboueil mporpammbl
JUCLIUATUIMHBL:

1) denepanbHBIA TOCYAAPCTBEHHBIN 00pa30BaTEIbHBINA CTAHAAPT BBHICIIETO 00pa30BaHUS
- OakanmaBpuar mo HampapieHuio moarotoBku 06.03.01 buonorus, yreepxkaeHHbd [Ipukazom
MuHucTepcTBa HayKu M BhIciiero oopasoanusi Poccuiickoit @enepanun ot 07.08.2020 Ne 920
(Hanee — ®I'OC BO (3++)).

2) Obmas  xapakTepucThka o0pa3oBaTeIbHON  MporpaMmbl  OakajiaBpuara IO
HanpasieHuto noarorosku 06.03.01 buonorus, npoduns «bruomenuiaa.

3) YueOHbii maH oOpa3oBaTeIbHOM MpOTrpaMMbl OakamaBpwara II0 HAMPaBICHUIO
noarotoBku 06.03.01 buonorus, npopuns «buomenunmHa.

4) YcraB u nokansHbie HOpMaTuBHBIE akThl PI'TAOY BO PHUMY um. H.U. ITuporosa
MumnsznpaBa Poccuu (nanee — YHUBEpPCUTET).

© ®denepanbHOE rOCYIaAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIILHOE YUPEKACHHUES BBICIIIETO 00pa30BaHUS
«Poccuiickuii HalIMOHAJIBHBIM HCCIIEI0BATENILCKUM MeAUITMHCKUIM yHUBepcuteT umeHu H.W. ITuporosay
Munuctepcta 3apaBooxpanenust Poccuiickoit denepaiuu.
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1. OO01ue moa0KeHu st
1.1. Hean u 3aaaum 0cBOEHHS AU CIUILIMHBI

1.1.1. IlonmyueHue CTyaeHTaMM OCHOBOIOJAralOIMX 3HAHUM O COAEpPKAHUM U
BO3MOYKHOCTSIX OMOMH(DOpPMATUKH, O MPUIIOKEHUH METOJ0B OMOMH(DOPMATHUKH JJIST PEIICHUS
MPUKIATHBIX OMOMEIUIIMHCKHUX 3a/lad, B TOM YHCJE, aHallM3a CXOACTBA aMUHOKHUCIOTHBIX U
HYKJICOTH/IHBIX TMOCJIEA0BAaTEIbHOCTEH, KOMIIBIOTEPHOTO MOJAETUPOBAHUS M BHU3yaJU3alUU
TPEXMEPHBIX CTPYKTYp OCIKOB, aHATTU3 TPAHCKPUTITOMHBIX U TEHOMHBIX JJAHHBIX, YTO ITO3BOJIHT B
OyIymMM MOJIOJBIM cHeruaiiucTaMm ObicTpee W 3¢h(EKTUBHEE BKIIOYHTHCS B HAYYHO-
UCCIIEIOBATEIbCKYI0 PadoTy, a TaKXKe UCIOIb30BaTh PE3YJIbTaThl COBPEMEHHBIX MOCTTEHOMHBIX
TEXHOJIOTHI B TMAarHOCTUKE U MEPCOHATU3UPOBAHHOM JICYCHHUH MalEHTOB.

1.1.2.  3apaum, pemaemble B X0A€ OCBOCHHUS IPOTPAMMBI JUCLUIIINHBL

— H3yuenne u ¢opMHpOBaHHE HABBHIKOB pabOTHl C KPYMHEHIIMMH MEXIYHApOIHBIMU
UHTEpHET pecypcamu onomenuiuHckux ganHeix (NCBI, EMBL, UniProt).

— @opmupoBaHHE CHCTEMHBIX 3HaHHN 1O OMOMH(OPMATHKE, CBS3aHHBIX C AHATH30M
HYKJICOTUIHBIX ¥ AMUHOKHCIIOTHBIX MTOCIIEI0BATEILHOCTEH.

— IlomyyeHne OCHOBHBIX HABBIKOB II0 BU3yalM3allMM M MOJAEIHPOBAHHUIO TPEXMEPHBIX
CTPYKTYp OCIJIKOB.

— H3yueHne OCHOBHBIX MOHATUH © (QopMupoBaHME Oa30BBIX HABBIKOB pabOTHI C
pe3yabTaTaMu TPAHCKPUITOPHBIX M T€HOMHBIX MCCIIEIOBaHUN MOTYYEHHBIX C UCIOJIb30BAHUEM
TEXHOJIOTUI CEeKBEHHPOBAHHS HOBOTO TIOKOJICHHUSI.

— @opMmupoBaHrue 0a30BbIX HABBIKOB HCIIOJIb30BAHUS METOAOB OMOMH(POPMATHKHU IS
pelIeHus MPUKJIAAHBIX OMOMETUIIMHCKUX U KIMHUYECKUX 3a1ad, 3)()EeKTUBHON AMArHOCTUKH U
NIePCOHATIM3UPOBAHHOTO JICUCHNUS MTAI[ICHTOB.

1.2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Huctummuuaa b.1.0.2 «buowmndopmaTuka» u3ydaeTcss B 5 CeMECTpe W OTHOCHTCS K
o0s3aTenpHOM yacTu biioka b1 JlucuuninHe.

OO01mast TpyA0€MKOCTh TUCHIUTUIIMHBI COCTABISET 3 3.€.

JIIsT yCHenrHOTO OCBOCHUSI HACTOSIIEH TUCIHILIMHBI O0y4arouiuecs: JIOKHBI OCBOUTH
CIIEMYIONINE TUCIUTUINHBI, (opMUpyeMbIe TPEABIIYIINM oOpa3oBaHueM: MHOCTpaHHBIN S3BIK,
Bricmas maremaruka, Opranuueckas xumus, [ 'eneruka, buoxumusi.

3HaHMs, YMEHUS U OMBIT MPAKTUYCCKUI JESITENLHOCTH, IPUOOPETEHHBIE TIPU OCBOCHHUHU
HACTOSIIICH JUCHMIUIMHBI, HEOOXOIWMBI I YCHEIIHOTO OCBOSHHUS ITUCIUILIMH: AHamu3
pe3yJabTAaTOB BBICOKOIPOU3BOAUTEIILHOIO CEKBEHHPOBaHUs, [ €HOMUKA, a TaKXe CIEIYIOLIUX
npakTtuk: buomenunmuckas; Hayuno-uccienoBarensckas pabdora; [Ipenauniomnaas mpakTHka,
HUP.



1.3. Ili1anupyemblie pe3yJbTAThl 0CBOCHUS TUCHUILINHBI

5 ceMectp

KOII H HANMCHOBAHHE KOMIICT CHIINH

Kon u nanMeHoBaHme HHAUKATOpa
JOCTHKCHUSA KOMIICTCHIIUU

Ilnanupyemblie pe3yJabTaThl 0CBOEHUS] AU CUMILIMHBI
(ypoBeHb chOPMUPOBAHHOCTH HHAUKATOPA (KOMIIETEHIININ))

Oo6menpodeccuoHaJbHble KOMIIETEHIHH

OIIK-3 - CiocobeH npUMEeHATh 3HAHHE OCHOB ABOJIIOIIMOHHON TEOPHH, HCITOJIH30BaTh COBPEMEHHBIE
MPEJICTABIICHUS O CTPYKTYPHO-()yHKIIMOHAIBHOM OpraHn3aliiy reHETHYECKOM MPOrpaMMBbl KHUBbIX 00BEKTOB U
METO/1bl MOJIEKYJSIPHOM OHOJIOTHH, TeHETHKH M OMOJIOTHH Pa3BUTHUS [UIsl HCCIICA0BAHUS MEXaHH3MOB OHTOTeHe3a 1
¢uorenesa B mpoQeCCHOHATHHON AESITEITLHOCTH.

OIIK-3.U 11 [TpumensieT 3HaHNUE 3HaTh: OCHOBHBIE TIOHATHS M METONbI aHAJIM3a MOJCKYJISPHOMH
OCHOB 3BOJTIOITMOHHON TEOPHUH. 9BOJTIOIHH.
YMeTh: CTpouTh (HHUIOTCHETUICCKHE ICPEBBSI.
BiageTts Kowmmetorepaoit nporpammoii MEGA nmist mocTpoeHwust
MPAaKTUIECKUM | (PHIIOTCHETHYECKHUE ICPEBbSL.
OIBITOM
(TpynoBBIMU
JICUCTBUSIMHU):
OIIK-3.U 12 Ucnonb3yeT 3HaTh: OCHOBHBIC TOHATHSI, MOAXOAbI U METOJIBI aHAJIN3a JIAHHBIX
COBPEMEHHBIE MPEACTABIEHUS O HCTOJIb3yeMbIe B OnOMH(OPMATHKE
CTPYKTYPHO-() YHKIIHOHATBHON YMeTh: MIPUMCHSTh OCHOBHBIC TIOJTXOJIBI u METO/TBI
OpTaHU3AINH TeHETHYECKON ononHpOpMaTHKU JUTS peuieHust MIPUKIIATHBIX
MIPOTPaMMBI JKUBBIX OOBEKTOB U OMOMETUITHHCKHX.
METObI MOJIEKYJIAPHON OUOIIOTHH. Bnagers WCTIOJIb30BaHUS METOJIOB OMOMH(DOPMATHKH JIJIST PEIICHHS
MPAaKTUYECKUM | TPUKIATHBIX OMOMEIUITMHCKIX 3a/1a4.
OTIBITOM
(TpynoBEIMH
JIEHCTBHUSIMHU):

OIIK-7 - CiocoGeH TOHUMATh IPUHIIUIIEI PA0OTHI COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHH U

WCIIONIb30BaTh UX JUIA PEeUIeHHS 3a1a4 MpodecCHOHAIBHON AEITENbHOCTH.
OIIK-7.1 11 - [Ipumensier | 3HaTH: OCHOBHBIE TIOHSATHS, TTOIX0IbI, THPOPMAITHOHHBIE peCYpPChI
COBPEMCHHBIC HH(POPMAIMOHHBIC M METOJOBl aHaNM3a JIaHHBIX, KCIOJNB3YeMBIC B
TEXHOJIOTHH u OuonHpopmaTuke
CHCIHATH3UPOBAHHOE YMeTh: MPUMEHSTh OCHOBHBIC  IOJIXOMABI, HWH(POPMAIMOHHBIC
OpOTPaMMHOE OOCCIIeUeHUe st pecypchl W MeToAbpl OMOMH(OPMATHKH JJsl PCIICHUS
peuieHust npo¢heCCHOHATBHBIX MIPUKJIIATHBIX OMOMEIUIIMHCKUX 3a]1a4.
3an1ad. Bnanets aHalM3a KayecTBa JAHHBIX, WCIOJB30BaHUS METOAOB
NPaKTUYCCKUM | OMOMH(OPMATHKH JUTS peuieHust MIPUKIIATHBIX
OIBITOM OMOMETUIIMHCKUX 3a]1a4.
(TpynoBEIMH
JIEHCTBHUSIMHU):
OIIK-7.1 /12 OcymecTiusier | 3HaTh: CIOCOOBI  TIPEJACTaBICHHS, XpaHEHWS W aHaiIm3a
nmonck  wHGOpMammM M ee HYKJICOTHIHBIX u AMHHOKHUCIIOTHBIX
00paboTKy C  HCIIOIB30BaHUEM MOCIEN0BATEILHOCTEM.
WHPOPMAITMOHHO- YMeTh: HCIIOJIb30BaTh MHTEPHET PECYPCHl B OMOMH(POPMATHIECKUE
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH. METOJpI B OMOMEIUIIMHCKUX MCCIICIOBAHUSX.
Bnanets paboTHI ¢ pe3ynabTaTaMH TPAHCKPHUIITOPHBIX M TE€HOMHBIX
NPAaKTUYECKUM | UCCICIOBAHUN  IOJYYCHHBIX  C  HCIOJIb30BAHUEM
OIBITOM TEXHOJIOTUI CEKBEHUPOBAHMS HOBOTO IIOKOJICHHUS.
(TpynOBBIMU
JICUCTBUSIMHU):




2. ®opmbl padoThI 00YYAOIIMXCS, BUIbI Y4eOHBIX 3AaHATHI U UX TPYAOEMKOCTh

®opmbl padoThl 00ydaromuxcs / Bcero Pacnpenesienne yacos
Buan! yueOHbIX 3aHATHIE/ 4acoB 110 ceMecTpam
®opMbI NPOMEKYTOYHOI
aTTecTaluu 1 2 3 4 5 6 7 8

Y4eOHbBIE 3aHATHSA

Konmaxmmnasa paboma 67 67
ooyuarowuxca ¢ npenooagamesiem 6
cemecmpe (KP), 6 m.u.:

Jlexumonnoe 3anstue (JI3) 16 16
Cemunapckoe 3ansatue (C3)
ITpaxtuueckoe 3ansarue (I13) 45 45

TIpaktukym (IT)

JIaGopaTopHO-IPAKTUIECKOE 3aHITHE
(JIT13)

Jlaboparopnas pabota (JIP)

Knuauko-npaktuueckue 3aHATHE
(KII3)

Crienimanusuposannoe 3ausatue (CI13)

Kombunuposannoe 3anstue (K3)

Komnoksuywm (K) 6 6

KonTtpoasHas padora (KP)

Hrorosoe 3ansatue (13)

I'pynmosas koncynpranus (I'K)

Kondepenmus (Koud.)

HHble BUABI 3aHATAN

CamocmoamenvHas paboma 41 41
ooyuatowuxca 6 cemecmpe (CPO), ¢

m.u.

[ToaroroBka K y4eOHBIM ayAUTOPHBIM 41 41
3aHATUIM

HOZ[FOTOBKa HUCTOpUN 0oJ1e3Hn

[ToaroroBka KypcoBoi paboThI

IToaroroska pedepara

Hublie BUABI cCaMOCTOSTEILHOM
paboTHI (B T.4. BHIIOJIHEHUE
MPAKTUYECKUX 3aJJaHUI MPOEKTHOTO,
TBOPYECKOTO H JP. TUTIOB)

HpOMe?KyTO‘-lHaﬂ aTTeCTalus

Konmakmmnasn paooma
ooyuarowuxcs 6 xooe
RPOMEINCYMOUHOU ammecmayuu
(KPIIA), ¢ m.u.:

3auér (3)

3amuTa KypcoBoii paboTsl (3KP)

Ox3ameH (J)

Camocmosmenvhas paboma
ooyuarowuxcsa npu no02omoeKe K
RPOMEINCYMOUHOU ammecmayuu
(CPIIA), ¢ m.u.

TloaroroBka K sK3aMeHy

B yacax: OT/] = 108 108
Obwan KP+CPC-+KPTTA+CPTI
TPYIOEMKOCTH |
AHCIHILTHHBE B 3aY€THBIX 3 3
(OTh)

eIUHUIAX:

OT/I (B gacax):36







3. Copaep:xkanue QU CHUNIHHBI
3.1. Conep:kanue pa3aeyoB, TeM TUCHUINIMHBI

HIndgp
KOMIIEeTeHIUH

HaumenoBaHmue pasaeja,
TEMbI JTUCHUIIJIHHBI

Couepma}me pa3jiejia 1 TeMbl
B IMAAKTUYCCKHUX CAUMHHUIIAX
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3

4

OIIK-3.1/12
OIIK-7.1/11
OITK-7.1]12

Paszgen 1. Beenenne B
OronH(pOPMATHKY

Hctopuss  BO3HUKHOBEHHS  OMOMH(POPMATHKA  KaK  HAYKH.
CoBpeMeHHbIE B3MISAIBI HA OHOMH(DOPMATHKY, €€ BO3MOXHOCTH H
nepcnekTuBbl. Crienuduka padoThl ¢ OMOJOTHYCCKUME JTaHHBIMU.
MeTomooTHsT UCIIONB30BaHMS MOIX0J0B OMOMH(POPMATHKH IS
peuieHust QyHIaMEHTAIBHBIX U MPUKIAIHBIX 3a7a4d. OnTUMH3aNUsI
MOWCKa Hay4HOI nH(popMalyu ¢ nomoinsio PubMed. ba3er nanHbIx
Entrez, GeneBank, EBI, EMBL, DDBJ u np., Mozxenb JaHHBIX
NCBI, ocHOBa (OpMHPOBaHHS MAHHBIX, THIBI JAaHHBIX IS
onucaHus 00beKTOB (cTaTei, mocienoBatenbHocTe JIHK, GenkoB,
JTaHHBIC M3MEHEHHsI TeHHOU 3KkcTpeccun) B BJ1, cTpykTypa 3anmceit
B (aifmax (KITIOYEBBIE CJIOBA, COKpAIICHHS W T.IL.), (OPMATHI
npencrasiennst  gaHaeix  (Fasta, w  #gp.), ocobeHHOCTH
NpeACTaBICHNAS  HaHHBIX B 0Oazax  maHHBIX.  OCHOBHEIE
omonHpopmarndeckne Oa3pl maHHbIX: NCBI (RefSeq, OMIM,
Nucleotide, Gene, Protein, dbSNP, ClinVar); EMBL, UniProt, PDB,
KEGG. I'enomusie 6payseps! (NCBI Map Viewer, UCSC).

OIIK-3 M]12
OIIK-7.1]11
OITK-7.1]12

Pazpen 2. Ilapnoe u
MHO>XE€CTBEHHOE
BBIPaBHUBAHUE.

BrlpaBuuBanust  mocienoBarenbHocTei.  Llemu  um THIBI
BelpaBHuBaHuil. [lapHoe BbIpaBHMBanuWe. Fasta, BLAST (Basic
Local Alignment Search Tool). IlpuHiunel BbBIpaBHUBAHUS
nocienosarensHoctedl.  Ilonste romomoruu. Oprojorn U
napanoru. Pacuér ouenku BbIpaBHuBaHUS (Score). CxoacTBoO
MOCJIEIOBATENBHOCTEH  (MAEHTUYHOCTb, KOHCEPBAaTHBHOCTD).
Martpunbsl 3amern (PAM, BLOSUM). I'moGanpHOE W JIOKATBHOE
BeIpaBHUBaHUE. ONTHMU3anus BBIPAaBHUBAHUA. METOABI HAapHOTO
BeIpaBHUBaHUs (anroputmMom Hunenmana-Bynima, nuHammdeckoe
nporpamMMmupoBanue, aiaroput™ Cwmmra-Yorepmana). BLAST
(unTepdetic, anropurm). HMHCTpyMeHT Iy IOMCKa yAaJeHHBIX
SBOJIIOIIMOHHBIX B3auMooTHotienuid PSI-BLAST.

MmuosxectBennble  BolpaBHHBaHus. bJ[ NCBI HomoloGene.
ANTOPUTMBI U TIapaMeTpbl MHOXECTBEHHOI'O BbIPaBHUBAHHSI.
[MporpamMmbl Uit NMPOBENICHHUST MHOXKECTBEHHOTO BBIPABHHBAHHS
pellleHre 3a7ad MHOXKECTBEHHOTO BBIPABHHMBAHUS C IMOMOILBIO
mporpamm ClustalW, Praline, Probcons, MUSCLE, TCoffee.
Hcnonp3oBaHNE METOAA CKPBITHIX MAapKOBCKHX MOJENeH Ui
MHO’KECTBEHHOTO BBIPABHUBAHUS N1OCIIE0BATEIbHOCTEN. JlIOMEHBI
u npo¢wnn. Perymnspusie BeipaxkeHus. bl s moncka MOTHBOB B
6enmkax PROSITE. B/l mo ananu3y 6enkoBbIx cemerictB PFAM.

OIK-3 M1
OITK-3.M]12
OIK-7.1]11
OIIK-7.1]12

Pasmen 3.
dunoreHeTHyeCKui
aHaJIU3 U MOJIEKYJISIpHast
SBOTIOIHUS

dusoreHus W IBOTIOLMOHHBIE JIepeBbs. [10aX0apl K H3y4EHHIO
¢unoreHesa, BHJIOBOTO pa3HOOOpa3Ws W DBOJIOIHUOHHBIX
B3aMMOOTHOIIEHUH HAa OCHOBE T'€HOMHBIX M IPOTEOMHBIX
nccnenoBanuid. COBpEeMEHHBIE  NPUHIMIBI  OHOJIOIMYECKOH
TaKCOHOMHMH. (DHIIOreHEeTHYECKHe MOJEIM W aHalM3 JaHHbIX.
CpaBHUTENBHBIA  aHAIW3 TEHOMOB B  (DMIIOTEHETHYECKUX
UCCIEOBAaHMAX. VICTOUHMKM  HM3MEHYMBOCTH T'€HETHYECKOM
nHpOpMaInH (IeNenuy, TyIUTNKAIHY, PEKOMOWHAIINH, HHBEPCHH,
TPAaHCIOKAI[MH, IEPEMEINCHUS  MOOMIBHBIX  T€HETHYECKHX
3JIEMEHTOB TOPU30HTAJIbHBIN NepeHocC TEHETUYECKOH
nH(popManny, TeHOMHbBIE MyTalun). TpaH3UIUKH U TPAHCBEPCHU.
@DaKkTOpsl HBONMIOLMHM TEHETHYECKHX CHCTEM. | eHeThmueckas H
SMUTEHETHYECKast HACIEJCTBCHHOCTh. [IpMHIMIBI OmnpeaeneHus

(UIOTeHEeTHYECKOTO poxcTsa u SBOJIFOLIMOHHBIX
B3aUMOOTHOUICHUM. Konnenius MOJIEKYJISIDHBIX ~ YacoB.
DuIOreHeTHYECKUE JIEPEBBSL. ANTOpPUTMBI IIOCTPOCHHUS

¢dunorenernueckux aepeBbeB. Tomosorust nepeBbeB. MEGA —




porpamMma IS (UITOreHETUYECKOTO aHajan3a
MOCJIENOBATENBHOCTEMN.

4. [ OIK-3.1]12
OIK-7.1/]11
OIIK-7.1]12

Paznen4. CrpykrypHas
O6uonHdpopmaTrka

Crpykrypa Oenka (BTOpWYHAs, TPETHUYHAs, YETBEPTUYHAA:).
Meroapl TMOJTy4YeHHsS TPEXMEpPHOH CcTpyKTypsl Oenika. PDB.
Crpykrypa PDB ¢aiina. ba3bl naHHBIX TpeXMEpHBIX CTPYKTYP
(CATH, Dali, SCOP, FSSP, NCBI Structure, NCBI CDD).
WHcTpyMeHTHl JJIsi MHTEPaKTHBHOW BH3yajM3alsi OENKOBBIX
CTPYKTYp. BBbIiBICHHS CXOIHBIX 3-MEpHBIX CTPYKTYp OEIKOB
(NCBI VAST). M3ydeHne cBOICTB OEIKOBBIX MOJEKYT IMpH
oMoty mporpamMmmel PyMol. Metonsl mpencka3aHusi OSITKOBBIX
CTPYKTYp 1o MIOCIIE0BATEIEHOCTAM AMHHOKHCIIOT.
MopgenmupoBaHue TpPEXMEPHOH CTPYKTYypHl Oelka METOJ0M
TOMOJIOTHYECKOTO MOJISIMPOBaHus B mporpamme Modeller.

5. | OnK-3.112
OIK-7.1]11
OITK-7.1]12

Paszmen 5. NGS —
CEKBCHUPOBAHUE
CIIEAYIOIIETO TIOKOJIEHHUSL.
COopka reHOMOB.

CoBpeMeHHbIe IPUHITAITEI paOOTHI € IETBIM TeHOMOM. Baxkneiime
3a/1a4M MMOUCKa B CEKBEHUPOBAHHOM reHoMe. Hepelennsle 3aaauun
u mepcrektuBbl. COOpka reHOMOB. MHCTpYMEHTBI JUTs aHaIH3a
KauecTBa pE3yJbTaTOB CEKBEHUpOBaHUS. HHCTpyMeHTHI s
cOOpKH U pabOTHI C TCHOMOM

6. | OIK-3.1]12
OIK-7.1/1
OITK-7.1]12

Paszgen 6. Ananus PHK n
9KCIPECCHH TCHOB

Mukpouunsl (microarrays) ¥ aHanu3 NpoQHICH 3IKCIPECCUU
renoB. Texnomorus RNASeq. baza pannsix GEO (Gene
Expression Omnibus) - 6a3bl JaHHBIX MO JKCIpeccHH reHoB. bJ]
EBI: Array Express u Expression Atlas. Pemrenne 3amau moucka
JIOCTOBEPHO TUIIEP- U THIIO- 3KCIPECCUPYEMBIX TeHOB. [ IpHHIIUIIED
HAXOXJCHNUS KOOPAWHHPOBAHHBIX B3aWMOOTHOIIECHUH MEXIy
reHaMu (TeHHBIX ceTelt). Mcnmomp3oBaHue s3p1Ka R 1i1st 06paboTkm
pE3yNbTaTOB TPAHCKPUITOMHBIX HaHHBIX. lIpenBapurenbHas
00paboTka W HOpMaiHM3alWs NAaHHBIX. JlmarpaMMBl pacCesHUS.
CraTuCTHYECKUH aHaTN3 TPAaHCKPUITOMHBIX NaHHBIX. [TocTpoenue
TEIJIOBOW KapThl N3MEHEHHsI TeHHOM HKCIIPECCHH.

7. | OIK-3.1]12
OIK-7.1/]11
OIIK-7.1]12

Pazpnen 7. Ilporeomuka

BuonndopMaTrKa Al MPOTCOMHBIX UCCIenoBaHu. Berancienue
Macchl W HU303JCKTPUUCCKOW Touku Oenka. IIpoTreonmuTHueckue
nentuapl. baser nanaeix SWISS-2DPAGE, PeptideAtlas, Human
Proteome Atlas, NeXtProt.

3.2. Hepeqenb pasaejaoB, TEM AUCHUIVIMHBI IJfA CaAMOCTOATEC/JIBHOI0 H3YYCHUSA

00y4arouuMmcst

Tem AUCHUIIIIMHBL 1A CAMOCTOSATCIIBHOI'O H3YUCHUS O6y‘-IaIOH_II/IMI/IC$I B IporpaMme HC

IPEyCMOTPEHO.




4. TemaTH4yecKHii IJIaH TUCIUILINHBI
4.1. TemaTn4ecKnil IVIaH KOHTAKTHOI padoThl 00y4alIIMXCS ¢ MpenoaaBarejieM

Ne
n/n

Buabl yueOHbIX

3aHATHIl/ popma

MPOMEKYTOYHOHN

Ilepuoa o0yueHusi (cemectp).
IlopsinkoBbIe HOMepa 1
HAUMEeHOBaHUe pa3/ieoB (MoayJieil)
(npu nanuyuu).
ITopsakoBbie HOMEpPA U
HAUMeHOBaHue TeM (Moay.ieil)
MoyJIeil.

Tembl yueOHBIX 3aHATHI.

KoanuecTBo uacos

00ThI

KOHTAKTHOM pa

Buasl Texkyuero
KOHTPOJIS ycmeB.**

DopMBbI TEKYIIET0 KOHTPOJIS
ycrneBaeMocTu

P3

oy

KII

T

5 cemecTp

Pa3zoen 1. BBenenue B 0MOMH()OPMATHKY

11

1.1

JI3

Brenenne B 0MonH(pOpPMATHKY.
OcHOBHBIE OMOMH(OPMATHIECKUE
pecypcsl 1 6a3bl JaHHBIX.

2

1.2

c3

Pabora ¢ 6azamu manueix NCBI
(RefSeq, Nucleotide, Gene, Protein,
dbSNP, ClinVar).

1.3

c3

Bbaser manaeix OMIM, UniProt, KEGG,
Gene Ontology.

1.4

C3

I'enomnsii 6payzep UCSC

Pa3

0en 2. IlapHoe 1 MHOKeCTBEHHOE
BbIPDABHUBAaHHE.

13

2.1

JI3

[puHIUIE BBIPABHUBAHHS
MOCIEA0BATEILHOCTEMH. MaTtpuribt
3ameH. [Toustue romonorun. BLAST

2.2

JI3

PSI-BLAST. MHoXx€ecTBEHHOE
BelpaBHuBaHue. [lpodwmmn. JlomeHsI.
Baser nanneix PROSITE u PFAM.

23

C3

[TapHOe BbIpaBHUBaHHE

24

C3

BLAST

2.5

C3

PSI-BLAST. MHoKeCTBEHHOE
BBIpaBHUBaHME. ba3bl JaHHBIX
PROSITE u PFAM.

(==

Pazoen 3. DunoreHeTu4ecKuii aHATIN3 U

MOJICKYJIIPHasA 3BOJIOLUSA

3.1

JI3

dunoreHeTHyeCcKuit aHan3 "
MOJICKYJISIPHAST SBOJIFOTIHSI

3.2

c3

Dunorenns. baza  mammeix NCBI
HomoloGene. MEGA —mporpamma yis
(UITOreHeTUYECKOTO aHanu3a
[IOCJIE0BATELHOCTEH.

Paszoden 4. CTpykTypHas OHOMH(pOpPMATHKA

4.1

JI3

CrpykrypHas 6nonHpOpMaTHKa

[\

4.2

C3

MHCTpyMeHTH! Al UHTEpaKTUBHOM
BU3yaIM3alys OCIKOBBIX CTPYKTYP.
BrIsiBneHus cXOQHBIX 3-MEPHBIX
cTpyktyp 6enxoB (NCBI VAST).

— =

43

C3

Busyanuzanus 3D ctpyktyp C
ucronb3oBanueM PyMol. Mzyuenue
CBOHCTB OEIKOBBIX MOJIEKYJI IPH
TToMoIIH porpammel PyMol.

44

c3

MoaenupoBanue TpexmMepHO
CTPYKTYPHI OeIKa METOIOM
TOMOJIOTHYECKOTO MOJISITUPOBAHIS B
nporpamme Modeller.

4.5

KommoxBuym no pazaenam 1-4
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Pazoen 5. NGS — cekBeHUpOBaHHe CJIeyIOLIETr0 8
nokojeHns. COopka reHoMoB.
5.1 JI3 NGS — cexBeHHpOBaHHE CIEIYIOIIETO 2 Pl +
nokosieHust. COOpKa TeHOMOB.
52 C3 Ananms KadecTBa TaHHBIX 3 T +
CCKBEHUPOBAHMUL.
5.2 C3 CoOopka reHoma. 3 T +
Pa3zoen 6. Auanu3 PHK u 3xcnipeccun reHOB 8
6.1 JI3 Anam3 PHK u sxcnipeccny TeHOB 2 J1 +
6.3 C3 Hcnonp3oBaHue s3b1ka R st 3 T +
00pabOTKK pPe3yNnbTaTOB JaHHBIX
MHKPOYHIIOB.
6.4 c3 Hcnonp3oBaHue s3b1ka R st 3 T +
00paboTkH pe3ynbTaToB JaHHBIX RNA-
Seq.
Pa3zoen 7. Illporeomnka u MeTad0JIOMHUKA 8
7.1 JI3 AHanu3 NpoTeOMHBIX JAHHBIX 2 pi| +
7.2 C3 Buonndopmarnka Ui npoTeOMHBIX | 3 T +
ucciaeoBaHuN. BerumcieHne Macchl U
N302JIEKTPUYECKOH  TOYKH Oenxa.
[Mporeonurnueckne nenTuasl. basbl
nmanabix SWISS-2DPAGE, PeptideAtlas,
Human Proteome Atlas, NeXtProt.
7.3 K Komnoksuym o pa3genam 5-7 3 P +
Bcero 3a cemecTp: 67
Bcero mo qucuuniiune: 67
VYcioBHBIE 0003HAYEHUS:
Bupl yueOHbIX 3aHATHH U (OPMBI TPOMEKYTOUHON aTTecTanuu *
Buanb! yueOHbIX 3aHATHI, CoxpaménHoe HAaMMeHOBAHUE
¢opMbI NPOMEKYTOUYHOM ATTECTAUMHI
JIex1inoHHOE 3aHATHE Jlexius JI3
CeMuHapcKoe 3aHsATHE CeMuHap C3
ITpakTHyeckoe 3aHATHE ITpakTuyeckoe 113
[IpakTukym [IpakTukym 11
JlabopartopHo- JIII3
JlabopaTopHO-NIpaKTHYECKOE 3aHSTHE
IIPAaKTHYECKOE
JlaboparopHas pabora JlaboparopHas pabora JIP
KnuHuKo-npakTHUECKue 3aHATUE Knunauko- mpakruyeckoe KII3
Crenmain3upoBaHHOE 3aHITHE Crennam3upoBaHHOE C3
KomOuHupoBaHHOE 3aHsITHE KomOuHupoBaHHoe K3
Konnoksuym Konnoksuym K
KonrposbHas padorta Konrp. pabora KP
I'pynnoBas KOHCYIbTaIUsI I'pynn. KOHCynbTaIust KC
Kondepenuus Kondepenuus Kond.
3auér 3auér 3
3amuTa KypcoBoi paboThl 3ammTa KypcoBoi paboThl 3KP
OKx3aMeH OKx3aMeH €]
Buner tekymiero koutpons ycneBaemoctu (BTK)**
Buapl Texkyuero Coxpaménnoe
KOHTPOJISl ycIeBaeMOCTH HaMMeHOBaHHe ConepixaHue
(BTK)**
Tekymuii JucuuminHupyomui Kontpons MOCEIAEMOCTH 3aHATHH
JUCLHUIUIMHUPYIOIUI bl oOygarommumcs
KOHTPOJIb
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Texymuii TeMaTudeckuit Tematuueckuit OneHka ycBOEHUs OOydYaloOIMMCs 3HAHWH,

KOHTPOJIb T YMEHHM U OTBITA MPAKTHUYECKON JEATEIbHOCTH
Ha 3aHATHAX 10 TEME.

Texymmii pyOeKHbBIH PyGesxHbIit OneHka yCBOGHHA OOYYarOIIMMCS 3HAHHH,

(MOITyTEHBIN) KOHTPOJTH P YMEHHM U OTBITA MPAKTHUYECKON NEATEIbHOCTH
1o TeMe (paszieny) AUCIUTUITIHBI

Texymuii Hrtorossrit OneHka yCBOGHHA OOyYarOIIMMCS 3HAHHH,

HUTOTOBBIA KOHTPOJIb n YMEHHM U OTBITA MPAKTHUYECKON NEATEIbHOCTH
1o TeMaM (pasjaenam) TUCITUILTHHBI

@opMBl TIPOBECHMUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
U TIPOMEXYTOYHOM aTTeCTalluu 00Yy4aroluXcs /BUAbI paboThl oOydatomuxcsy/ ***

Ne ®opMbI NIPOBEJCHUA
TeKyLIero KOHTPOoJIs TexHuYecKoe H COKPALIEHHOE Tunbi
yi P pam Buabl padoTsi
yYcrieBaeMoOCTH U HAaMMEHOBAaHHE KOHTPOJIA
N odyyaromuxcs (BPO)
MPOMEKYTOYHOMN aTTeCTANH sk
odoyuawmmuxcs (PTKY) ***
1 Konrpons npucyrcrsus (KII) ITpucyrctBue KII ITpucyrcrBue IpucyrcTBue
A PaGoTa Ha 3aHATUH 110 Vuacrue
VYyert aktuBHOCTH (A) AKTUBHOCTD
2 TeMe
. ., BeInonHeHue 3a1aHus B Bemonnenne
Ormpoc ycrabiil (OY Onpoc ycTHBIH .
3 poc y! (oY) poc y! oV yeTHO# opme 0053aTENBLHO
Onpoc nuceMennslii (OIT) Onpoc MUCbMEHHBIN Bemouete sanatiis 5 Bumonmerne
4 p P OI1 nUChMeHHOH (opme 00s3aTeNBLHO
o Boinonnenue 3ananuii B Boinonnenue
Onpoc KOMOMHHPOBAHHBIT Ompoc . Flari
5 . OK YCTHOHN U MUCbMEHHOMN 00s13aTeNIbHO
(OK) KOMOWHUPOBAaHHBIHN
bopme
. Brinonnenue TectoBor Brinonnenu
TectupoBanue B 3JIEKTPOHHOI OIINCHHE TECTOROTO OICHHE
6 bopme (TD) TectupoBanue ™ 3a/laHusl B OJIEKTPOHHOMI 00s13aTeNIbHO
bopme
Hanucanue (3amura Boinonnenue
7 ITposepxa pedepara (I1P) Pedepar [P (saummra)
pedepara 00s13aTeNIbHO
8 | IIpoBepka mabopaTopHOit JlabopaTopnas JIP Boinonnenue (3amura) Boinonxenune
pabortsi (JIP) pabora n1a6opaTopHoii paboTh 0053aTeNBLHO
o Hanucanue (3amura Boinonnenue
9 Toxrotoska yueGHoil HUcropus 6one3Hu b E (3amura)
y4eOHOH HCTOPUH 00s13aTeNIbHO
ncropuu 6one3nu (UB)
0oJIe3HH
10 | Pemenne mpakTHIECKOH [IpakTuaeckas P3 Pemenue npaktudeckoit | Boimonnenne
(curyarmmonHoit) 3anaun (P3) 3amaga (cuTyalMoHHOMN) 3a1a49n 00513aTeIbHO
11 | TlogroroBka KypcoBOit Kypconas pabora TIKP Boinonnenue (3amura) Boimnonnenue
padots! (ITKP) KypCoBOii paboTh 00s13aTeNnsHO
12 Kiunuko- KIIP Beinosinenye
Knunuko-npakruyeckas BhImonHeHHe KITHHUKO- 6
MIpaKTU4ecKast . 00s13aTeNBHO
pa6ora (KIIP) HPaKTHYECKOil padOThI
pabora
Boinonnenue
13 IIposepka koncnekra (1K) Koncrexr IIK IMoaroToBKa KOHCIIEKTa
00s13aTeNIbHO
14 | TIpoBepka KOHTPOJIBHBIX IIpoBepka [IKH Criaqa KOHTPOJIBHBIX Boinonnenue
HopMmatuBoB (ITKH) HOPMATHBOB HOPMATHBOB 00s13aTeNEHO
Brinonnenue
15 [Iposepka otuera (I10) Orer 110 IMoaroroBka oT4eTa
00s13aTeIILHO
16 KonTpons I3 Beinosinenue
KonTtpons BeImosHEHUsS - BrInosiHeHHE JOMAIITHETO 6
nomarirHero 3aganus (/13) CaMOCTOATCILHOU 3a/[aHus o P,
paboTHI VYyactue
17 | KoHTpoJb H3ydeHHS KonTpoas UD0OP n50P Hzyuenne S0P
H3y‘IeHH$I OJICKTPOHHBIX
3JIEKTPOHHBIX
00pa30BaTEIFHBIX PECYPCOB obpasoBaTeibHbIxX
p pecyp pecypcoB
(M150P)
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5. ®oHJ OLEHOYHBIX CPEICTB /sl IPOBeAeHHUS TeKYyIero KOHTPOJIsl yCleBaeMoCTH
o0y4yaummxcs Mo AUCHUILIHHE

5.1. [lmanupyemblie pe3y/abTAaThl 00yUeHHUS 10 TeMaM U pa3/jieaM 1 CHUIINHbI

[Tnanupyemblie pe3yabTaThl 00y4eHHUs 10 TeMaM U pa3zesiaM JUCITUTIINHBI, COOTHECEHHBIE
C IUIAHUPYEMBIMM pE3YJIbTaTaMU OCBOEHUS AMCLMILIMHBI — corjacHo I. 1.3. m coaepikaHuem
JUCIUATIIMHBI — COTJIACHO T1.3. HACTOSIIEeH pabouei porpaMMbl TUCIUTUIUHEI.

5.2. ®opMbI POBEAEHUA TEKYLIET0 KOHTPOJISI YCIIeBAeMOCTH

Texymuid KOHTPOJIb YCIEBAEMOCTH OOYYAIOLIErocs B CEMECTPE OCYILECTBISETCS B

dopmax,

JTUCHIUTUTAHEI (CM. 1. 4.1).

5.3. Kpurepun,

yCIeBaeMOCTH 00y4YaIoIINXCs

5.3.1.

NPEIYCMOTPEHHBIX TEMaTHYECKUM IUIAHOM HACTOsAmIed pabodeld mporpaMMel

moKasareJjim MU OICHOYHBLIC CpeacTBa TEKYHIEro KOHTPOJA

VcioBHBIE 0003HAUECHHUA

Tunst koaTposs (TK)*

Tumnsl KOHTpoOIIS

Tum oneHku

IIpucyrctBue

HaJIMYHE COOBITHS

VYuactue (ZOIOJTHUTEILHBII KOHTPOJIb)

muddepeHMpoBaHHBIN

H3ydeHue 351eKTpOHHBIX
o0OpazoBaTesbHbBIX pecypcos (DOP)

HaJIu4Yue COOBITHUS

Brinonnenue (00s13aTeNbHBIA KOHTPOJIb)

o= | < A

i depeHpoBaHHBIN

Buapl Texymero konTpods ycneBaemoctu (BTK)**

Buasl Tekyuero koutpossi | CokpaiéHHoe HaHMeHOBaHMe
ycneBaemoctu (BTK)** Cojaepxanue

Texymuii JucuunnuHupyromuit KoHTponb nocemaeMocTy 3aHATHI 00y4YaronuMcs

JTUCUUIUTMHUPYIOIUN bl

KOHTPOJb

Texymuit TeMaTHueCKuit Temarnueckuit OreHka ycBoeHUsI 00y4aloyMCsl 3HaHUH, YMEHUH U OIbITa

KOHTPOJIb T IIPAKTUYECKOH NeSTeIbHOCTH HA 3aHATUSAX [0 TEME.

Texymmii pyOoeKHbIH PyOexHbIi OreHka ycBoeHHs 00y4aromuMMcsl 3HAHUHM, YMEHUI U OmbITa

(MO NBHBIHM) KOHTPOJIb P MPAKTUYECKON JESITENBHOCTH MO TeMme (pa3ieny, MOJIYIIO)
JUCHUIUIMHBI

Texyuuit Hrorossrit OneHka ycBOeHUsT 00ydJaromuMcsl 3HaHUH, YMEHUH U OTbITa

WTOTOBBIA KOHTPOJIb n MPaKTUYECKOW  JCSATENLHOCTH 10 TeMaM  (paszenam,
MOJIYJISIM) JUCIUTUIAHBI
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5.3.2. CTpyKTypa TeKyIIero KOHTPOJIsl yCIeBAEMOCTH MO TUCLUUIIIAHE

5 ceMecTp
Buapl 3anarnii DopMbI TeKYLIEr0 KOHTPOJIS TK* | BTK** | Max. | Min. Ilar
ycneBaeMoCTH/BHABI padoThI
JlexnmoHHOE 3aHsATHE JI3 KoHTponb npucyTcTBus KII I1 pl| 1 0 0
Kontpons npucyrcrBus KII II pi§ 1 0 0
[IpaxTuyeckoe 3aHsTHE C3
IIpaxkTuyeckas 3agaua oy B T 10 0 1
KoHTponb nmpucyTcTBus KII IT pl| 1 0 0
Komnoxsuym K Onpoc ycTHBIH oy B P 30 0 1
TectupoBanue on B P 20 0 1
5.3.3. BecoBble KO3 UIIMEHTHI TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00YUYaIOIINXCS
(1o BUAAM KOHTPOJIS U BUJaM PaOOThI)
5 ceMecTp
HcxonHo @opMBI TEKyHIero Mcxoano
Bui KOHTDOUS! Inan KOHTPO.JIs TK IInan Koad
A P % Bawn | o | yenesaemocTu/Buabt % bamwn | o, .
bl paGoThbI bl
Texymuii 94 94
JTUCTIHTUTHHUPYIO 10 26 2 Kontpomns npucyrcTBus IT 10 26 2 0.38
IUH KOHTPOJIb
Texymuit 54. | BoinonHeHnu 54
TeMaTUYeCKUi 60 150 ) OIHEHHE B 60 150 ’ 0.4
4 | nabopaTopHOii pabOTHI 4
KOHTPOIIb
TeKyanU Onpoc yCTHBIH B 10 40 14. 0.25
PYOCKHBIH 30 100 36. 5
(Moy T HE11) 2 Ornpoc MUCbMEHHBIN B 10 60 21 0.17
KOHTPOJIb 7
Max ko1 6ayioB 100 276

5.4. Metoaudeckue yKa3aHusl 110 MOPSAKY IPOBEAEHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
00y4aromuxcs Mo AUCUUIUIMHE 110 popMaM TEKYILIEro KOHTPOJIS, IPeyCMOTPEHHBIM HACTOSIIEN
paboueii mporpaMMoi AUCIUTUINHBI

MeTtonuyeckue yKazaHus MO TOPSIKY MPOBEIEHHUS TEKYIIEro KOHTPOJS YCIEBAaEMOCTH
00yJaromuXxcst Mo JUCHUTUIHHE 110 (OpPMaM TEKYIIETO0 KOHTPOJIS, TPEyCMOTPEHHBIM HACTOSIIICH
pabodeii mporpaMMoi AUCHUILTUHEL (CM. 1. 5.3.2) MOArOTaBINBAIOTCS Kadeapoit U OObSIBISIFOTCS
nperno/iaBaTesieM HaKaHyHe TIPOBEICHHS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH.

6. Opranu3anus NPOMeKyTOYHOM aTTECTAIMU 00y4AKOIIMXCS
5 cemectp
1) ®opma npoMeKyTOYHON aTTECTAllMU COTJIACHO Y4eOHOMY IUIaHy — 3a4er.

2) ®opma opraHu3aluy MPOMEKYTOUHON aTTECTAIIUN:
— Ha OCHOBaHUU CEMECTPOBOr0 peUTHUHTa
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7. DOH[ OLIEHOYHBIX CPEACTB JIsl MPOBeICHNUSI MPOMEKYTOYHOM aTTeCTAIUI
00yYauuxcsi Mo JUCIHHIINHE

7.1. Ilnanupyemble pe3yJbTaTbl 00y4YeHHMs] MO JAUCHMILIAHE, COOTHECEHHbIE C
IVIAHUPYEMBbIMHU Pe3yJIbTATAMH OCBOEHHUSI 00pa30BaTe/ibHOIl MporpaMmsl (0 NMepuoaaM
OCBOeHHsI 00pa3oBaTeibHOIl mMporpamMmbl) — corviacHo mn. 1.3. Hacrosimed padouei
NMPOrpaMMbl M CUUILIHHBI

7.2. Kpurepuu, mnokazaTeJu M NOPSAOK TMPOMEKYTOYHOH  aTTecTalluM
00y4aromMXCcd ¢ MCNOJIb30BaHUEM O0a/LUIbHO-peldTHHIOBOI cucrembl. Ilopsigok nmepeBona
PeiiTHHIOBOI OlleHKH 00y4aIoLIerocsi B TPAANINOHHYI0 CHCTEMY OLIEeHOK

5 ceMecTp

ITopsinok mpomexyTOYHOH aTTecTalMM 00y4arolierocs no JUCHHUILVIMHe B (opme
3a4yéra

[IpomexyTouHas aTTecTalus Mo JUCHUILUIMHE B popMe 3auéTa MPOBOIUTCS HA OCHOBAHUU
PE3YNBTAaTOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O0YYaIOMIerocsi B CEMECTPE, B COOTBETCTBUU C
paclrcaHueM 3aHATUN [0 TUCLUILUIMHE, KaK IPaBUJIO HA MOCJIEIHEM 3aHATUN.

BpeMmst Ha MOArOTOBKY K MPOMEXYTOYHOM aTTeCTallii HE BBIIEISETCS.

Kpurepuu, mokazarenu ¥ MOPSIAOK OATTbHO-PEUTHUHTOBON CHCTEMBI MPOMEKYTOUHON
aTTecTallid OOYYarOIIMXCS IO IUCIHHILTUHE (MOIyn0) B ¢opMe 3auera, a TakKe MOPSI0K
nepeBojia PEUTHHrOBOW OLIEHKH oOydaromerocs B TPaJAULHUOHHYIO CHCTEMY OLEHOK
ycraHaBnuBaeTcst [lonmokeHneM o OaUTbHO-PEMTHHTOBOW CHUCTEME TEKYLIEro KOHTPOJIA
yCIIEBAEMOCTH U TMPOMEKYTOYHOM arTecTalmuu oOydarolmuxcsi MO IporpaMmaM BBICIIETO
oOpa3oBaHusi — TMporpaMMaM OakajnaBpuara, MporpaMMmaM CHEIHAINTeTa, MporpaMMam
MarucTparypsl B ¢eepaibHOM TOCYyJapCTBEHHOM aBTOHOMHOM 00pa30BaTEeNbHOM YUPEXKICHUU
BhICIIEro 00OpazoBaHusi «POCCHNCKHMI HAIIMOHAIBHBIA HWCCIEIOBATENLCKUNA  MEIUIIMHCKUN
ynusepcuteT umenu H.U. [Tuporosa» Munucrepctsa 3apaBooxpanenus Poccuiickoit deneparuu
C U3MEHEHUSIMU ¥ TOTIOJTHCHUSIMH (TIPHU HAJIHYWH ).

8. MeToaundyecKkue YKazaHusd oﬁyqammnMca M0 OCBOCHHMI0 JUCHUIIJINHBI

OcBoenne oOyyaromumMucs yaueOHo! aucuIuinHbl «brnonH(popMaTikay CKiIaIbIBaeTCs U3
KOHTAaKTHOM paOoThl, BKIIOYAIOUICH 3aHATHA JIEKIHMOHHOTO THHAa (JCKIMH) U 3aHITUSL
CEeMMHAPCKOT0 THIA (CEMUHAPCKUE 3aHATHS, KOJUIOKBUYMBI), @ TAKXKE CAMOCTOATEIbHOM paboThI.
KonraktHas pabora ¢ OOy4alOmMMHUCS MPEANOJaraeT MPOBEICHUE TEKYIIEro KOHTPOISI
YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTaIIH.

J1J1s MOATOTOBKH K 3aHATHSIM JIEKIIMOHHOTO TUTA (JIEKIUAM) OOYJarOIIUNACS JOKCH:

— BHHMMATeJIbHO MPOYUTATH MaTepuai NpeAbIAYIIeH JTeKINH;

— O3HAKOMHUTBHCA C YYEOHBIM MaTe€pUajoOM IO y4eOHUKY, Y4EOHBIM MOCOOMSIM, a TaKKe
3IEKTPOHHBIM 00pa30BaTENbHBIM pECypcaM ¢ TEMOI MPOUYNTAHHOU JIEKIUH;

— BHECTU JIOMOJHEHUS K TMOJYYCHHBIM paHee 3HAHUSM IO TeMe JIeKIUU Ha TMOJIIX
JIEKIIMOHHOM TETpaju;

— 3ammcarh BO3MOXHBIE BOIPOCHI, KOTOPBIEC CIEAYET 3a7aTh MPENOIaBaTENI0 IO MaTepHAITy
U3Y4YEHHOM JIEKIUH.

I[J'DI MOATOTOBKU K 3aHATHUAM CCMUHAPCKOI'O TUIIA O6y‘-IElIOH.IHﬁC5I JOJIZKCH:
— BHUMATEJIBHO M3YYUTh TEOPETHUYECKHI MaTepHall M0 KOHCIEKTY JICKIIHH, Y4eOHHKaM,
y4eOHBIM TTOCOOHUSM, a TAaKXKE FJIEKTPOHHBIM 00pa30BaTEIHbHBIM PECypCaM;
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— MOJATOTOBUTHCS K BBICTYIUICHHIO Ha 33JlaHHYI0 TEMy, €CJIM JaHHOE 3aJlaHue
MIPETYCMOTPEHO IO AUCITUIUIHHE;
— BBINIOJHUTH MUCEMEHHYIO paboTy, €cliu TaHHOE 3aJaHue MTPETYCMOTPEHO MO TUCIUTIIHHE;
— TMOATOTOBUTH JOKIIAJ, MPE3ESHTAINIO I pedepart, eclii JaHHOE 3aJaHue MPETYCMOTPEHO
1O JUCIUIUIMHE.

CamocrosrenbHas paboTa 00yJaroUIMXCs SBIISETCS COCTAaBHON YacThiO 0OY4EHUS U UMEET
LEeNbI0 3aKperjieHue U yriayOJleHHe MOJIy4YeHHBIX 3HAHWW, YMEHHM W HaBBIKOB, MOHCK U
npruoOpeTeHne HOBBIX 3HAHMMU, BBIOJHEHHE YYEOHBIX 3aJaHUM, IMOATOTOBKY K IMPEICTOSIIMM
3aHATUSAM, TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH U MMPOMEXKYTOUYHOMN aTTeCTaluu.

BrimonHeHue 1oMaIHuX 3a1aHuid OCYIIECTBIsETCS B hopMe:

- paboThHI ¢ y4eOHOHM, Y4eOHO-METOAMYECKON U HAYYHOH JIMTEPATypOH, JIEKTPOHHBIMHU
o0pa3oBaTeNbHBIMU pecypcamMul (HarpuMep, MPOCMOTP BUICONECKIUNA MM y4eOHBIX (DUIBMOB),
KOHCIIEKTaMH O0yYaroIIerocs: YTeHHe, U3ydeHue, anaius, coop u 00o0menne nadpopmarmu, eé
KOHCIIEKTUPOBAaHUE U pedepupoBaHHe, MEPEeBOJ TEKCTOB, COCTAaBICHHE NPOQPECCHOHATBHBIX
[JIOCCapUEB;

- MOJITOTOBKHM TEMAaTUYECKUX COOOIICHUH U BBICTYIICHHIA;

- BBIMIOJIHEHUSI TUCHbMEHHBIX KOHTPOJIBHBIX PadoT.

Texymuii KOHTPOJIb yCIIEBAEMOCTH OOydaroumxcs no aucuuruimae «buonndopmaruka
OCYIIECTBIISIETCS B XOJE IMPOBEIEHUS OTICIHHOTO BUIA 3aHATHS — KOJUIOKBHyMA. Texymuid
KOHTPOJIb BKJIIOYAaeT B Ce0S TEKyMUA TEMAaTHYECKUH KOHTPOJIb W TEKYIUHA pyOEKHBIN
(MOZIyNTBHBIN) KOHTPOJIb.

Jlis TMOATOTOBKM K TEKYIIEMY TEeMaTHYeCKOMY KOHTPOJIO OO0ydYaromeMmycsl Cleayer
U3YYUTh Y4eOHBII MaTepHal 1Mo TeMe 3aHITHS WIH OTICIbHBIM 3HAUMMBIM y4e€OHBIM BOIIPOCAM,
M0 KOTOPBIM OyZIET OCYIIECTBISATHCS OMPOC.

JlJiss TOATOTOBKU K TEKylleMy pyOexHOMY (MOIYJIBHOMY) KOHTPOJIO Oydaromemycs
clenyeT W3y4uTh YYE€OHBIH Marepuan 1o HauOoyiee 3HAYUMBIM TemMaM W (WJIM) pasjaeiaMm
TUCITUTIINHBL B CEMECTPE.

[Ipomexxyrounas arrecrauuss B (opme 3aueta mo aucuuruimHe «buomHpopmaTuka
MIPOBOAMTCS Ha OCHOBAHUH PE3YJIbTATOB TEKYILEr0 KOHTPOJS YCIEeBAaeMOCTH OOydaromierocs B

ceMecTpe.

9. YueOHO-MeTOANYECKOE, HHPOPMALMOHHOE H MATEPHAJIBbHO-TEXHHYECKOe
obecrieyeHue THCHUILIMHBI

9.1. Jluteparypa no IMCUMIJIMHE:

Ne ABTOp, Ha3BaHHE, MECTO H3JaHUA, N31AaTEJIBCTBO, I'0J1 H3TAHUA Haanune JINTEPATYPbI
. /;1 B OulauoTEKE
KouL. K3, DyeKTp. aapec
pecypca
1 2 3 4
1 | Benenue B 6mounndopmaruky [Tekcr] : [yueO. s 20
By30B] / A. Jleck ; mep. ¢ aHr. mof pen. A. A.
Muponosa, B. K. IlIBsaoca. - 2-e uza. - Mocksa :
BWHOM. JIa6. 3nanmii, 2015. - 318 c.
2 | MonekynspHoe MoJenupoBaHue [DIEKTPOHHBIN pecypc] http://www.stu
: TEOpHS M IPAKTHKA : Tiep. ¢ anr. / X.-J[. Xenbtbe [u ap.]. dmedlib.ru/cgi-
—3-e u3a. (31.). — Mocksa : BMUHOM. J1a6. 3nanwuii, 2015. bin/mb4x?usr
- 322 C. - Pexum JOCTYyTIA: data=access(2m
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http://www.studmedlib.ru/cgi-bin/mb4x?usr_data=access(2med,0YI8ELM6704SLM6S-X097,ISBN9785996324019,1,lms0ylsqdku,ru,ru)
http://www.studmedlib.ru/cgi-bin/mb4x?usr_data=access(2med,0YI8ELM6704SLM6S-X097,ISBN9785996324019,1,lms0ylsqdku,ru,ru)
http://www.studmedlib.ru/cgi-bin/mb4x?usr_data=access(2med,0YI8ELM6704SLM6S-X097,ISBN9785996324019,1,lms0ylsqdku,ru,ru)
http://www.studmedlib.ru/cgi-bin/mb4x?usr_data=access(2med,0YI8ELM6704SLM6S-X097,ISBN9785996324019,1,lms0ylsqdku,ru,ru)

http://marc.rsmu.ru:8020/marcweb2/Default.asp. ed,0YISELM67
04SLM6S-
X097,ISBN978
5996324019,1,1
msOylsqdku,ru,
ru)

KuuroobecedeHHOCT ~ 00pa30BaTeNbHOM  MPOTpaMMBl  TPEJNCTABICHA 1O  CCBHUIKE
https://rsmu.ru/library/resources/knigoobespechennost/

9.2. Ilepeyens pecypcoB MH(GOPMALMOHHO - TeIeKOMMYHMKANMOHHOW ceTn «MHTepHeT»,

HE00XO0AMMBIX /1JI1 OCBOEHUSA AUCHMIINHBI, l'lpO(l)eCCI/IOHaJleble 0a3bl JaAHHBIX

SNk W=

N

10.

11

12.
13.

14.

15.

16.
17.

18.
19.
20.
21.

22.
23.
24.

25

27.

http://eor.edu.ru — mopTan 37IEKTPOHHBIX 00pPA30BATEIBLHBIX PECYPCOB

http://www.elibrary.ru — caiiT Hay4HOH 3JIeKTPOHHOI OMOIMOTEKH

www.studmedlib.ru — caifT snekTpoHHOM OMOIHOTEKH CTyAeHTa «KOHCYIbTaHT CTYyICHTa
http://mon.gov.ru — caiitt Muno6puayku P®

http://www.edu.ru/ — Oubnuoteka ¢enepansHoro mnoprana «Poccuiickoe o0pa3oBaHuEe»
(comep KHT KaTalor CChIJIOK Ha MHTEPHET-PECYPCHI, ANEKTPOHHBIE OMOINOTEKH 0 Pa3IMYHbIM
BOTIpOCaM 00pa3oBaHus)

http://www.prlib.ru — caiit [Ipe3uaeHTcKoi OMOIMOTEKN

http://www.rusneb.ru — callT HALIMOHATBHOM JIEKTPOHHON OHOIMOTEKH

ChEMBL - skcniepuMeHTalbHbBIE TaHHBIE 00 aKTUBHOCTH HU3KOMOJIEKYJISIPHBIX BEIIECTB
https://www.ebi.ac.uk/chembl/

UCSC (https://genome.ucsc.edu/) — renomusIin 6payzep UCSC

NCBI dbGaP — nannsie o renorumnax u ¢penorunax http:// www.ncbi.nlm.nih.gov/gap

. NCBI EST — sipsibIku 3KCIPECCUPOBAHHBIX MMOCIEA0BATEIBHOCTEHN

http://www.ncbi.nlm.nih.gov/nucest/
NCBI Gene — uadopmanus o reHax http://www.ncbi.nlm.nih.gov/gene

Genome Project — unpopmanus o npoekre I'eHom
https://www.genome.gov/10001772/all-about-the--human-genome-project-hgp/
NCBI Genome —11enbi€ T€HOMHBIE MOCIEA0BATEIbHOCTH
http://www.ncbi.nlm.nih.gov/genome/
NCBI GEO DataSets — sxcniepuMeHTanbHble MHOKeCTBa 3kcnpeccuii b/ GEO
http://www.ncbi.nlm.nih.gov/gds
NCBI GEO Profiles — sxcripeccuonnsie mpodunu http://www.ncbi.nlm.nih.gov/geoprofiles/
NCBI HomoloGene — 3ykaproTHYeCKHE TOMOJIOTHYHBIE TPYIIITHI
http://www.ncbi.nlm.nih.gov/homologene
KEGG — xomnekiust 6a3 JaHHBIX 110 CUTHAJILHBIM U PETYJIATOPHBIM ITYTSIM
http://www.genome.jp/kegg/
NCBI Nucleotide — Hab0p HYKICOTHAHBIX TTOCIIEIOBATEIIHHOCTEH
http://www.ncbi.nlm.nih.gov/nuccore
OMIM — MmeHeneBcKoe HaclieJOBaHNEe MTPU3HAKOB Yy Jrofiel http://www.omim.org/
PFAM - cemelicTBa 0€NKOB C aHHOTALUSIMU U MHOKECTBEHHBIM BHIPABHUBAHUEM
MOCIIEe0BATEIBHOCTEN CreHEPUPUPOBAHHOM C HCIIOJIb30BAHUEM CKPBITHIX MAapKOBCKUX
mopeneit http://pfam.xfam.org/
PROSITE — 6enkoBbie cemeiicTBa U JoMeHBI http://prosite.expasy.org/
NCBI Protein — GenkoBble mocuenoBareabHOCTH http://www.ncebi.nlm.nih.gov/protein
Protein Data Bank (PDB) — 6a3a nanusix mo 3D cTpykTypam MakpoOMOJIeKyJl
http://www.rcsb.org

. PubChem — GuoaktuBHBIC XUMUYECKHE coeauHeHus https://pubchem.ncbi.nlm.nih.gov/
26.

PubMed — 6unomenumHcKast IUTEpaTypa, LUTAThl U AOCTPAKTHI
http://www.ncbi.nlm.nih.gov/pubmed
Reactom — perynsaropHsie 1 CUTHaJIbHBIE TyTH http://www.reactome.org/
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http://www.studmedlib.ru/cgi-bin/mb4x?usr_data=access(2med,0YI8ELM6704SLM6S-X097,ISBN9785996324019,1,lms0ylsqdku,ru,ru)
http://www.studmedlib.ru/cgi-bin/mb4x?usr_data=access(2med,0YI8ELM6704SLM6S-X097,ISBN9785996324019,1,lms0ylsqdku,ru,ru)
http://www.studmedlib.ru/cgi-bin/mb4x?usr_data=access(2med,0YI8ELM6704SLM6S-X097,ISBN9785996324019,1,lms0ylsqdku,ru,ru)
http://www.studmedlib.ru/cgi-bin/mb4x?usr_data=access(2med,0YI8ELM6704SLM6S-X097,ISBN9785996324019,1,lms0ylsqdku,ru,ru)
http://www.studmedlib.ru/cgi-bin/mb4x?usr_data=access(2med,0YI8ELM6704SLM6S-X097,ISBN9785996324019,1,lms0ylsqdku,ru,ru)
http://www.studmedlib.ru/cgi-bin/mb4x?usr_data=access(2med,0YI8ELM6704SLM6S-X097,ISBN9785996324019,1,lms0ylsqdku,ru,ru)
https://rsmu.ru/library/resources/knigoobespechennost/
http://eor.edu.ru/
http://www.elibrary.ru/
http://www.studmedlib.ru/
http://mon.gov.ru/
http://www.edu.ru/
http://www.prlib.ru/
http://www.rusneb.ru/

28. NCBI RefSeq — pedepentnbie nocienoparenbHocTd http://www.ncbi.nlm.nih.gov/refseq/

29. NCBI ClinVar — cBsi3b TCHOMHBIX BapHaIllil CO 3I0POBhEM UETIOBEKA
http://www.ncbi.nlm.nih.gov/clinvar/

30. NCBI dbSNP — egunnunsie nonumopdusmsl http://www.ncbi.nlm.nih.gov/SNP/

31. NCBI Structure — TpexmMepHbIe MAaKpOMOJIEKYJIIPHBIE CTPYKTYpPBI
http://www.ncbi.nlm.nih.gov/Structure

32. NCBI Taxonomy — cucTeMaTHKa OpraHu3MOB, NpeacTaBieHHbIX B GeneBank
http://www.ncbi.nlm.nih.gov/taxonomy

33. NCBI UniGene — kiactepbl ocie10BaTeIbHOCTEH TPAHCKPUIITOB
http://www.ncbi.nlm.nih.gov/unigene

34. UniProt — undopmarus o Genkax http://www.uniprot.org/

35. bassl nannbix European Bioinformatics Institute (EBI) http://www.ebi.ac.uk/

9.3. IlepeyeHb HHGPOPMALMOHHBIX TEXHOJOTHi, HCIOJIb3YeMbIX PH OCYLECTBJICHUH
o0pa3oBaTe/IbHOI0 mpolecca MO0 [IUCHUIJIMHE, BKJ/JIOYasi NepevyeHb MPOrpaMMHOIO
olecrieyeHusi U MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

1. ABTOMaTH3upOBaHHass 00pa3oBaTelbHAsI Cpe/la YHUBEPCHUTETA.

2. bannbHO-peHTHHroBas cHcTeMa KOHTPOJS KauecTBa OCBOCHMS OOpa30BaTEeNbHOU
IPOrpaMMbl B aBTOMaTHU3WPOBAHHON 00pa30BaTeIbHON CUCTEME YHUBEPCUTETA.

3. Hanuunem cBOOOIHO pacnpoOCTpaHAEMOro YCTaHOBJIEHHOTO IPOrPaMMHOIO
obecrieuenus, cBsizanHorO ¢ bmonmHpopmarukoit (Mega, PyMol, RStudio).

4. Microsoft Office Word

5. Microsoft Office Excel

6. Adobe Acrobat

9.4. MaTepuajbHO-TeXHHYECKOe o0ecrneyeHue TUCIHUILINHBI

1. JIekiinoHHas ayIMuTOpHs, 000pyIOBaHHAS MYJIbTUMEIUUHBIM 000PYIOBAaHHEM.

2. YueOHast KOMHATa, PacToIOKCHHAs B TTIOMEIICHUSAX Y HUBEPCUTETA.

3. Mynbrumenuitnsiii komruieke (11K unu HOyTOyK, IpOEKTOp, IKpaH).

4. HaGops! MyIbTUMEIUIUHBIX HATJISTHBIX MAaTEPHAJIOB IO Pa3JIMYHBIM pa3jieiaM yudeOHOM
JUCITUTUIAHBI.

5. KoMIbproTepHBIN KJ1acc C JOCTYIOM B MHTEPHET.

Opranuzanus obecriedeHa HEOOXOJUMBIM KOMIUIEKTOM JIMIICH3HOHHOTO M CBOOOIHO
pachpocTpaHseMoro NporpaMMHOTo obecriedeHust (cocTaB omnpenensercs B padouel mporpamme
JTUCITUTUIMHBI U TIOJIJICKUT OOHOBJICHUIO TIPH HEOOXOUMOCTH).

bubnuoTteunsiii pOHT YKOMIIJIEKTOBAH IMEYAaTHBIMU W3/IaHUSIMHU U3 pacdeTa He meHee 0,25
IK3EMILTISIpa KaXKIOTO M3 M3JaHHi, YKa3aHHBIX B pabodell mporpaMMe AMCIMILTUHBI, HA OJHOTO
oOyuarolerocst U3 4rciia Jiuil, OJHOBPEMEHHO OCBAaWBAIOIIUX COOTBETCTBYIOUIYIO JUCIUILINHY.

OOyuarommmMcs obecriedeH goctyn (yOajleHHBIH JOCTYI), B TOM 4YHCIIe B cllydae
IPUMEHEHUS JJIEKTPOHHOTO OOy4YeHHs, AHWCTAaHIMOHHBIX O00pa30BaTeNbHBIX TEXHOJIOTHH, K
COBpPEMEHHBIM IPO(eCCHOHATHLHBIM 0a3aM JaHHBIX U HH(OPMAIMOHHBIM CITPABOYHBIM CHCTEMaM,
COCTaB KOTOPBIX Oompenensercs B pabodeil nmporpaMme TUCHUIUIMHBI U MOMJIEKUT OOHOBICHUIO
(mpu HEOOXOAMMOCTH).

OO6yuaromuecss U3 yucia wHBaIMAOB U Jull ¢ OB3 obecrneueHpl mevyaTHBIMU U (HJIH)
AIIEKTPOHHBIMU 00pa30BaTEIHHBIMU pecypcamu B (hopMax, aJanTHPOBAHHBIX K OTPAHHYCHUSM HX
3JI0POBBA.

3aBenyromnuii kKageapoit A.A. JlaryHun
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