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1. Ieab u niaHupyemMble pe3yJabTaThl 0CBOCHHS U CHUTIIHHBI (MOIYJIs)

Lesbt0 OCBOCHMSI JUCIUIUIMHEI SIBISIETCS (POPMHUPOBAHKE CIEAYIOMINX KOMIETECHIIUI:

OIIK-2. CrocoGeH HCIONb30BaTh CIENHATM3UPOBAHHOE MPOrPaMMHOE OOECIICUCHHE,
0a3pl JaHHBIX, aJaITUPOBATh U3BECTHBIE IIPOTPAMMHBIE MPOAYKTHI, 3JIEMEHTHI UCKYCCTBEHHOTO
MHTEJJIEKTA JJIsl peleHus 3a1a4 IpodecCHOHaIbHON JesTeIbHOCTH.

OIIK-3. CnocobeH pa3pabaTeiBaTh AITOPUTMBI H Y4aCTBOBAThH B pa3padOTKe MPOrpamMm B
cdepe cBoeil npodeccoHaIbHON ASSITENFHOCTH

PesynpTaTamu 0CBOEHUS IUCLUUIUIMHBI SBJISIOTCS CIEIYIOIIME WHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-2.3. Hcnonb3yeT COBPEMEHHBIC BBIYMCIUTEIbHBIE METOABI JUIsi 00paboTKu
JTAHHBIX, MOJICTUPOBAHHUS CBOICTB BEIIECTB (MaTepUaIOB) U MPOLIECCOB C UX YYACTHEM

NOIIK-3.1. IlpuHumaer yuyacTMe B pa3padOTKE MNporpamMm s HPAKTHUYECKOIO
npuMeHeHus B chepe cBoelt mpodecCHOHaTbHON AeSITETbHOCTH.

NOIIK-3.2. PazpabaTbiBaeT aJlrOPUTMBI JUIs PAKTUIECKOTO IPUMEHEHHUs B chepe cBoeit
poecCHOHANBEHOM NesTeNIbHOCTH

2. 33}13‘11/1 OCBOCHHA THUCHHUIIIMHBI

— dopMupoBanue 0a30BbIX 3HAHUW O pa3IMYHBIX pECypcax M HMX OpraHu3aluu
coJiepKaniux HHHOPMAIIUIO U TPOTPaMMBI [Tl aHATM3a OMOJIOTHYECKHUX JTaHHBIX;

— MPAaKTHYECKOEC OCBOCHHE METOI0B OMOMH(OPMATHIECKOIO aHAIM3a Ha IPUMEPE OTHOTO
U3 yY9aCTKOB TCHOMA YEJIOBCKA;

— QopMHUpOBaHHE OCHOBHBIX HABBIKOB M IPHOOPETEHHUE MPAKTHYECKOrO OIbITa,
HEOOXOUMOTr0 ISl TPOBEACHHSI CAMOCTOSATEIBHBIX HAYYHBIX WCCICIOBAHHNA B 00JIACTH
OMOMH(POMATHYECKOTO aHAIH3A.

3. MecTo AncuMMIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMblI

Jucuumnnuna otHocutes K brioky 1 «/lucturimaet (Moxynn).
JlucuunianHa OTHOCHTCS K 4YacTH oOO0pa3oBaTeIbHON MporpamMmbl, (GOpMHpPYEMOit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, TIpe/IaraeTcsi 00yJaromMcs Ha BEIOOD.

4. Cemectp(bl) ocBOeHMS U (popma(bl) MPOMEKYTOYHOM aTTECTALMH 10 AUCHHUIINHE

CemecTp 3, 3auéT C OIIEHKOI

5. BxoaHblie Tpeﬁonaﬂuﬂ AJik OCBOCHHUA JUCHUIIJIHUHBI

Jl7is ycTienrHoro OCBOCHUS JUCIHUILTUHBI TPEOYIOTCS KOMIETEHIIUH, CPOPMUPOBAHHBIE B
X0J1€ OCBOEHUS1 00pa30BaTEIIbHBIX MPOTPAMM MPEIIECTBYIOIIETO YPOBHS 00pa30BaHuUs.

Jlis  yCHemHoro OCBOEHHUS AUCHUUIUIMHBI TPeOyIOTCS pe3yibTaThl OOydYeHUs TIo
cienyomuM auciuumHam: Xumus, buonorus, Ilpuknagnas Marematnka u WHGOpPMAaTHKA,
buoTtexHonorus.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM TUCHUILIHHBI (MOTYJIA)

OO61as TpyA0eMKOCTh TUCHUIUTHHBI COCTaBsieT 4 3.e., 144 yacoB, U3 KOTOPBIX:
— JeKumu: 24 u.;
— mpakTuyeckue 3anarus: 60 u.;
B TOM YHCJIe TTPaKTHIeCKas MoaAroToBka: 60 .
O0beM caMOCTOSATENLHON pabOThI CTYICHTA ONpeAeieH Y4eOHBIM IIIaHOM.



8. Conepikanne TUCHUILIHHBI (MOXYJIfA), CTPYKTYPUPOBAHHOE MO TEMaM

Tema 1. ®yHKIIMOHAJIbHBIE JIeMeHThI reHoMa ['eHoMm.

Honsa tpanckpubupyemort JIHK. Mycopunas [IHK. WHpopmanronHas eMKOCTb.
Peanuzanus JIHK kak renerndeckoro martepuana. Ananu3 nepBuyHoil ctpyktypsl JHK u eé
¢bynkuun. [Ipoekr ENCODE. TI'ensr d4enoBeka. IlceBmorenbl, uX KiaacCH(UKAIHUS.
[TporieccupoBaHHBIC ICEBIOTCHBI. MexaHU3MbI (yHKITMOHATILHOTO IEHCTBHUS ITPOLIECCUPOBAHHBIX
MICEeBJIOTCHOB. PerynsaropHbsle ydacTku B reHome: mpomotop, TATA-60kc, sHXaHCep, caleHcep,
uHcysatop.  lloBropsrommecs nocnenoBarensHocty B JIHK.  TampemHble  moBTOpBI:
MUKpPOCATEJUIUThl, MUHUCATEIUIUTBI MU CATEJUIUTHI. DOJIE3HM SKCHAaHCUU TPUHYKJIEOTHUIHBIX
MOBTOPOB. /JlucrieprupoBaHHbIE MOBTOPHI: TPAHCIIO30HBI M PETPOTPAHCHO30HBI. OTKpHITHE
MOOMIBHBIX AeMeHTOB. [Tommmopduszm [JHK. dynkimonuposanre Bropuunoii crpykrypsl JJHK.
G-KBaJpyIUIEKCHl B IPOMOTOPAX U TEJIOMEpax.

Tema 2. OcHOBHBIE pecypchl I aHAJIN32 PYHKUMOHAJIBHBIX 3JIEMEHTOB reHOMa.
CepBep NCBI. OcHoBnble 6a3bl JaHHBIX pacrnojioxeHHble Ha HEM: GenBank, Genome,
Gene, dbSNP, dbEST, UniGene, PubMed, OMIM, Protein, u npyrue. 3ampochl OHJIAH.

HeperéCTHHﬁ a"anu3. CkaunBaHHE JaHHBIX JJIA JIOKAJIBHOI'O aHaJaIn3a.

Tewma 3. 'eHomHBIe Oay3epbl.

I'enomusbie 6ay3epsr: MapView, USCS, ensemble. YcTpoiicTBo 1 nosip3oBanue 0ay3epom
USCS. Co3nganue nHauBUAyalnbHbIX ceccuii. OOMeH nHdopmarmeil B ceccusix. COOPKU reHOMOB.
Tpaku, ynpaBiieHuEe U HACTPOHUKU TPIKOB. Tpak reHsl. CpaBHEHNE PA3IMYHbIX AHHOTAIMM I'eHOB
yenoBeka. Tpsku MPHK u EST. CoBmecTHslii ananu3 TpskoB rensl, MPHK 1 EST.

Tema 4. AHAJIN3 CTPYKTYPBHI JIOKYCA TeHOMA 4YeJI0BeKA.
Konmupytronme n nekogupyrone PHK. IncRNA, miRNA. IlceBnorenst. [loBropsitomnuecs
nocienosarenbHocTU. CemelicTBO Alu MOBTOPOB.

Tema 5. IkcnpeccHOHHBIN aHATH3.

Ananm3 gaHHeIX MuKkpountoB Affymetrix. YcrpoiictBo npobceta. baza nanusix BioGPS.
Ananus nanabix RNAseq pa3Hbix npoekToB. KonnuecTBeHHBIN U KaueCTBEHHBIHN aHanu3. Beibop
BUJA TPEICTABICHUS JaHHBIX. OKCIPECCHOHHBIM aHAJINW3 MO KIETOYHBIM KyJIbTypam, IO
JIOKAJIM3alMU TPAHCKPUIITOB, PA3IUYHBIM YCIOBUAM OOpPaOOTKM KIETOUHBIX KYJIbTYp, (hpakiuu
nonuA+ niu nonuA-. CpasHenue ctpykrypsl renoB, PHK u EST. Jlannbsie FantomS5.

Tema 6. U3yueHne peryJisiium JoKyca.
Perynsmus ¢ momomisto miRNA. CLASH data. AHTHCMBICTIOBBIE B3aHMOJICHCTBUS.
TpaHCKpUIIIMOHHBIE (bakTopsbI. I'ucroHOBEIE Mo (UKAIUH. MetunupoBasue.
YyscreurensHocTs K JIHKazam.

Tema 7. UceiienoBanue KOAMPYOLIEro NOTEHIMAJIA T'eHA.
[Touck OTKphITONW pamMku cuuThiBaHUsA. OmpeneneHue OETKOBBIX HM30(OPM MPOIYKTA.
AHanu3 T0MeHHOM cTpyKTyphl O6enka. Ounaitn uactpymentsl: CDS, CDART. baza nanusix Pfam.

Tema 8. Anaumn3 pyHkuuu Oeska.

BrisBnenne OenkoBbix mapTHEPOB. IlocT-TpaHcnsumoHHbIE MoAMUKAIUU  OenKa.
[Tpenckazanue ¢pyHkuuu Oeka Ha OCHOBE €r0 B3aUMOJIHCTBUH ¢ OenKkaMH-apTHEpaMu. AHaIIN3
naHHbIX 0a3bl «IntAct Molecular Interaction Database». Ananu3 kiierounbix myteil. baza qanHbIx
neXtProt.Jlanusie mpoekta «The human protein atlas». PeptideAtlas. Uniprot.

Tema 9. CpaBHUTEJIbHO-TEHOMHBIN AHAJIN3 JIOKYCA.



KoncepBatuBHOCTh reHa, 3BOJOIUA JIOKyca. OpTOiI0ry, mapajsord, TOMOJOTH. AHaIu3
TE€HOB MapaJioroB B FTEHOME YeJIOBEKa.

Tema 10. OcoOeHHOCTH aHAJIHM3A IKCIIPECCHH TeHOB.

Oco0eHHOCTH aHaJIN3a SKCIIPECCUH T€HOB B OITyXOJIAX U IIPU UCCIIEI0BAaHUN XPOHUUYECKUX
3a0osieBannii uenoseka basa nannpix GEO. JlataceTsl, ux ycrpoiicTBo. /lenoHnpoBanye JaHHbIX.
NuctpymenTsl g ananu3a nanisix. GEO2R.

Tema 11. AHaJu3 MyTauum B reHax.

Myramun, ux kinaccuukanus. CHHOHUMHYHBIE M HECHHOHUMHUYHBIC 3aMEHBI.
[Tomumopdusm B rene. Bapuauuu J103bl reHa. OYHKIMOHAIBHBIM aHaIUM3 MYTAalUU.
[Ipencka3aTtenbHble TOAXOMABI: KOHCEPBATUBHOCTH, IporpamMMbl Mutation taster, PolyPhen-2,
SIFT+Provean. DkciepuMeHTAIbHBIE METOBI.

9. Tekyuiuii KOHTPOJIb MO AUCHUIIUHE

Texyuit KOHTPOJIb O TUCUUILIIMHE TPOBOJUTCS MTyTEM TECTUPOBAHUS, YCTHOT'O OIIPOCa,
BBITIOJTHCHYSI HHIUBU Yy aTbHOTO 3a/1aHus U pedepara u pukcupyercs B hopMe KOHTPOIBHON
TOYKHU HE MEHEE OJJTHOI0 pa3a B CEMECTP.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMQ)KyTO'lHOﬁ aTreCTalumn

3ayer ¢ OlEHKONi B TpeTbeM ceMecTpe IPOBOJUTCS YCTHOW (opme 1o Ouieram.
[TponomxurensHOCTh 3a4eTa 1,5 yaca.

OrneHouHble MaTepuanbl Uil MPOBEACHHS IMPOMEXKYTOUHONW aTTeCTallud pa3MELIeHbl Ha
caiite TI'Y B paspmene «Wupopmanus o0  oOpa3oBaTrenpbHOW  Iporpamme»  —
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJEeKTPOHHBIN y4eOHBIN Kypc 110 AUCHUIUIMHE B 2JIEKTPOHHOM yHHUBepcHuTeTe «Moodlex
— https://moodle.tsu.ru/course/view.php?id=00000

6) OI_ICHO‘IHBIC MaTepHrajibl TCKYHICTO KOHTPOJIA H HpOMC)KyTO‘IHOﬁ arrecraiqmu 110
mucoumuie (https://www.tsu.ru/sveden/education/eduop/).

12. Ilepeuens y4yeOHOIi TuTEpaTypHI U pecypcoB cetu UHTEepHeT
a) OCHOBHas JUTEpaTypa

— Applied Bioinformatics: An Introduction. Selzer, Paul Maria, Marhdofer, Richard,
Rohwer, Andreas. 2008, X1V, 287 p.

— Pevsner J. Bioinformatics and functional genomics / Jonathan Pevsner. - 2nd ed.. -
Hoboken : Wiley-Blackwell, 2009. - XXVIIlI, 951 p., [8] p. of plates: ill..

0) TOMOJHUTEIbHAS JINTEpATypa
— Systems and Synthetic Biology. Editors-in-Chief: R. Weiss; P.K. Dhar.

B) pecypchl cetu MHTepHEeT:

— Hayuno-6ubnuorpaduueckie u maTeHTHbIE 0a3bl JaHHBIX B 00JacTH OWOJIOTHH,
JOCTYTIHBIC TI0 ceTu MHTepHeT B OecrutatHoM pexume - Science Citation Index (Web of Science),
Medline (PubMed), Hayunas snektponnas 6ubmmoteka (HOb), Poccuiickas marentnas b/ ®I'Y
OUIIC,

— DJIeKTPOHHBIC aJipeca KPYIMHBIX HAYYHBIX H3aTEIbCTB, MPEIOCTABIISIOMNX JTOCTYI K
MOJIHBIM TEKCTaM TEKYIIUX M apXUBHBIM BBIITYCKaM ITHX KYPHAIIOB.


https://www.tsu.ru/sveden/education/eduop/
https://moodle.tsu.ru/course/view.php?id=00000
https://www.tsu.ru/sveden/education/eduop/

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMLIEH3MOHHOE U CBOOOHO PacpOCTPaHIEMOe ITPOrpaMMHOE 0OecrieueHue:!

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bxirrouaet npusioxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOaMaHO JoCcTyIHBIe oOnauynbie TexHonoruu (Google Docs, Slnnexc auck u T.1.).

0) nH(OpPMAaIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OuOIIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OoubIMoTeKa (pemozutopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBarenpHas miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHUYECKOe o0ecredeHue

Aynuropun aJid IpOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Ayautopun U1 IIPOBEACHMUS 3aHATUH CEMHHAPCKOIO THUIA, WHIUBUIAYAIBHBIX U
IPYIIIOBBIX KOHCYJIBTALUMM, TEKYIETO KOHTPOJISA U IPOMEKYTOYHON aTTECTALlUN.

[Tomemienust 111 caMOCTOSATENbHON pabOThI, OCHALICHHBIE KOMIIBIOTEPHOM TEXHUKOU U
JOCTYIIOM K ceTu VHTepHeT, B 3JIEKTPOHHYIO HH(pOPMAlMOHHO-00pa30BaTEIbHYIO CpPEeLy U K
MH(POPMALMOHHBIM CITPABOYHBIM CHCTEMaM.

15. Uudopmanusi o pazpadboTunkax

Bopo6reB PoctucnaB CepreeBud, Js1abopaTopusi Ouopa3sHooOpa3zus U 3KOJIOTHUH,
O06ocobeHHOe CTPYKTYypHOE nojipa3aeneHue "HayuHo-uccinenoBaTeabCKiuil HHCTUTYT OMOJIOTHU
u 6uo¢uzuku ToMCKOro rocyJapcTBEHHOTO YHUBEpCUTETA'", MIaAIIUI HAyYHBIN COTPYIHUK.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

