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1. Hesap 1 ni1aHUpyeMble pe3yJIbTaThl 0CBOCHUS 1M CHHMIIIMHbBI

Iesbr0 0CBOEHMSI JUCLUIUIMHEI ABIsETCA (POPMUPOBAHUE CIECAYIOMIMX KOMITETEHIIMI:

OIIK-6 CnocobeH TBOpYECKH TPUMEHATh W  MOAU(DUIUPOBATH COBPEMEHHBIC
KOMIIbIOTEPHBIE ~ TEXHOJIOTUHM, paboTaTb ¢ NpodeccHOoHaNIbHBIMU  0a3aMu  JIaHHBIX,
npodeccuoHaIBLHO O(hOPMIIATE U MPEACTABIATH PE3YJIbTAThl HOBBIX pa3paboToK.

OIIK-8 Cnoco0OeH HCMOab30BaTh COBPEMEHHYIO HCCIEAOBATEIIbCKYIO allapaTrypy H
BBIYUCIUTENBHYIO TEXHHUKY JJs pElICHHs WHHOBAIIMOHHBIX 3a7ad B MNpPOQECCHOHATHLHON
NESITEbHOCTH.

Pe3ynbpraramMu ocBOEHUS IHMCLUUIUIMHBI SIBJISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-6.2 Hcnonb3yeT KOMIBIOTEPHBIE TEXHOJOTHM W TpodeccHoHaNbHbIe 0a3bl
JAHHBIX IPU IJIAHUPOBAHUU NPO(ECCHOHANBHOM JesTeIbHOCTH, 000CHOBBIBAET UX BBHIOOD

NOIIK-8.2  IlpuMeHsieT  COBPEMEHHYIO  HMCCIEJOBATEIbCKYIO  amnmaparypy H
BBIUUCIIUTENbHYIO TEXHUKY IpU pPELUIEHUHM CTAaHJApTHBIX M HHHOBAaLMOHHBIX 3a7ay B
PO EeCCHOHAIBHON JEATEIHHOCTH

2. 3a1a4umn 0CBOCHHUSA JUCHHMILINHEI

— TOJNyYUTh M YCBOUTH 0a30Bble 3HAHHWS O 0a3ax MaHHBIX OHMOMH(POPMATUKA M HX
Ha3HAUYEHUM, O METOJaX IpPOBEIEHUS (PUIOreHETUYECKOro aHajln3a, ero OCHOBHBIX ATalax U
OTrpaHUYCHUSX;

— HAyYUThCSl BHOCUTHh HMH(pOpMalMio B 0a3bl JAHHBIX U HAXOIUTh AJTOPUTMbI IOUCKA
uH(popmMannu B 001acTi OMOJIOTUU U OMOTEXHOJIOTUH.

3. MecTo THCHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Huctumnnuaa otHOcUTCs K biioky 1 «/lucuuminael (MOTyIn)».
JlucuumiuHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa3oBaTeIbHON IPOrPaMMBI.

4. Cemectp(bl) ocBOeHMs U GopMa(bl) NPOMEKYTOUHON ATTECTANMH MO TUCHUILINHE

Bropoii cemectp, 3auer

5. BxoaHblie Tpeﬁonaﬂuﬂ AJiIsk OCBOCHHUA JUCHUIIJINHBI

Jlisl yCHenHoro OCBOeHUs AUCHUILIUHBI TPEOYIOTCS KOMIIETEHIINH, CPOPMUPOBAaHHbBIE B
X0JI€ OCBOCHMs OOpPa30BaTENbHBIX MPOrpaMM MPEALIECTBYIOLNIETO0 YPOBHA OOpa30BaHMIL.
OOyuaromiyecs OJKHBI UMETh O0IIME 3HAHUS [0 CTATUCTHKE U OMOJIOTHH.

6. SI3bIk peasm3zanumn

AHTITHACKUNT

7. O0beM QUCHUILINHBI

OO01m1ast TPYA0EMKOCTh AUCIUIIUHBI COCTABISET 2 3.€., 72 4acoB, U3 KOTOPBIX:
-nekiuu: 10 4.

-ceMuHap: 14 4.

O6beM caMOoCTOATENbHON padOThI CTY/IEHTA ONpeieNieH Y4eOHbBIM IJIaHOM.

8. Conep:xanue IMCHUILUINHBI, CTPYKTYPHPOBAaHHOE M0 TeMaM

Tema 1. Introduction to Bioinformatics

Historical and Introduction overview of DNA sequence databases. DNA barcode for
evolution and conservation. Sequence from public databases. Sequence analysis
programs.



Tema 2. Bioinformatics Database and Software Resources

Collecting and Storing of Sequences.Databases (NCBI, Protopedia, Worldwide

Protein Data Bank, EMBL). DNA sequence entry. FASTA sequence format.

Tema 3. Genome organization and evolution

DNA sequencing, Genomic sequencing. Sequence formats. Sequencing cDNA
libraries of expressed genes. Submission of sequences to the databases. Sequence

accuracy. Computer storage of sequences.

Tema 4. Alignments and phylogenetic trees

Alignment of sequences. Finding local alignments between sequences. Multiple
sequence alignment. Pair-Wise sequence analysis. Phylogenetic tree. Clustering methods.

Cladistic methods.

Tema 5. Methods in bioinformatics and computer sciences programming
Bayesian statistics to sequence analysis and Markov Chains. Installation, features,
and programming in R, Jupyterlab and MEGA.

Tema 6. Next Generation Sequencing (NGS)
Reads From Sequencing and Calling of Genetic Variants. Transcriptome Analysis.

Tema 7. Conservation biology: quantifying species richness and evolutionary
diversity within and among communities.

DNA barcode library. Comparative measures of phylogenetic diversity as standard
metrics for conservation assessment.

Tema 8. Metagenomics: the collection of genomes in a coherent environmental
sample DNAsequence-based insights into “inaccessible” organisms and different

microbiomas as soil, seawater and others.

9. Tekyuuii KOHTPOJIb MO AUCHUILIUHE

Tekymuii KOHTPOJb MO JUCHUIUIMHE MPOBOJMUTCS ITYyTEM KOHTPOJIS IOCEIAEMOCTH,

TECTOB M0 JIEKIIMOHHOMY MaTepuaidy M (ukcupyercs B (popMe KOHTPOJIBHOW TOUKH HE MEHee

OJTHOTO pa3a B CEMECTP.
OneHouHble MaTepuanbl TEKYIIETO KOHTpOJNA pas3MenieHsl Ha caiite TI'Y B pazmene
«Uudpopmanns 06 oOpazoBarenbHON Tporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsaok npoBeAeHUs] M KPUTEPUH OLCHUBAHUS NIPOMEKYTOYHOM aTTeCTALIUH

3aueT BO BTOpPOM CEMECTpe IMPOBOJUTCS B MHUCbMEHHON Qopme 1o Ouieram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT M3 IBYX vacTeil. [IpomomkurensHOCTh 3auera 1 vac.

[IpuMepHBIil CIMCOK TEOPETUYECKUX BOIIPOCOB:

Databases and information systems in bioinformatics, their classification and purpose

(NCBI GenBank, EMBL, SWISS-Prot, UniProt, PDB)
2. Methods of data and text information analysis in biology.

3. Algorithms for the analysis of genetic sequences and their adaptation to high-

performance computing
systems.

4. Algorithms for structural and functional annotations of genomic sequences. Primary
work with sequences (alignment, correction of erroneous data), search for homologous

sequences (BLAST)
5. Development of primers for amplification (Primer Blast),



10.

6. Search for restriction sites and open reading frames within the sequence.

7. Depositing nucleotide sequences in the international GenBank database (using the
Sequin program)

8. Methods for aligning sequences and constructing dendrograms, their statistical
evaluation.

9. Algorithms of molecular evolution. Building a phylogenetic tree. Advantages and

limitations of some methods. Interpretation of the received data.
11.  10. Protein databases (Uniprot, PDB, TTEMBL).

12.  11. Modeling of the three-dimensional structure of proteins based on homology,

visualization of the obtained structures.
13.  12. Working with different bioinformatic databases - phylogenetic analysis

Kpurepuu u mkansl OLIEHUBAHUS YCTHOTO OTBETA!

Kpurepuit Onucanue [IIkana oneHnBaHUsA
3Hanue Teopernueckoil | B mpouecce ortBera cryaeHt | [a— 3 Gamna.
4yacTH Kypca. JEMOHCTpUpYeT  Teopernyeckue | Yactuuno — 1-2 Oamia.

3HaHHA 110 TEME OMIIETA.

Her — 0 0amnoB.

CBsi3b TEOpHUU C
MPAKTUKOM.

IIpu oTBeTEe HA NPAKTUUYECKYIO
4acTh BOTIpOCa CTYACHT
000CHOBBIBaECT BEIOOpP MeTOJa
TEOPETUYCCKHUMH 3HAHUSAMU U Ha
UX OCHOBE IPHUBOJIUT AJITOPUTM
pelIeHHsI MPAKTHYECKON 3a/1a4H.

Jla — 3 Oaina.
YactuuHo — 1-2 Gasuia.
Her — 0 6am10B.

Biagenne oCHOBHBIMU
[MOHATUSMHU.

CTyneHT rpaMOTHO HCIIOJIB3YET B
CBOEH peuun OCHOBHBIE
ONpeeIeHUs " TEPMHUHBI,
V3yYEHHBIE B KypCe.

Jla — 2 Oaina.
YactuyHo — 1 Oasr.
Her — 0 0amnoB.

Pemenne npakrnueckon
3a7a4u

CryneH N1eMOHCTPUPYET pelIeHHe

MIPAKTUIECKON 3a7a4H,
000CHOBBIBAET 9TaIbl ee
BBIIIOJTHEHMUS, apryMeHTHPYeT
OTBET.

Jla — 3 Gamna.
YactuuHo — 2—1 Gasur.
Her — 0 0amnoB.

OHGHO‘-IHBIG MaTCpHraJibl JJId IMMPOBCACHUA HpOMe)I(YTOqHOﬁ aTTeCTall pasMCIICHbI Ha
o0pa3oBaTenbHOI

caite TIY B

paznerne

«Uudpopmanus 00

https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeUeHue

a) DIIEKTPOHHBIN yueOHBIN Kypc MO AUCLIUILIMHE B 3J€KTPOHHOM yHUBepcuTere «iDO» -

https://Ims.tsu.ru/course/view.php?id=19121

0) OnieHOYHBIE MaTepHalibl TEKYHIEro KOHTPOJIS M MPOMEXKYTOYHOM aTTECTallUH I10

IUCIAIIINHE,

B) [lnan cemMuHapcKux 3aHATUN IO JUCHUILIUHE.

F) Mertoauueckue YKa3aHuAda 110 OpraHu3annumn CaMOCTOSTEIbHOM pa60TBI CTYACHTOB.

12. [lepeuyenn y4yeOHoOI TuTEpaTypshl U pecypcoB cetn UHTepHeT

a) OCHOBHAs TUTepaTypa:

— Arthur Lesk. Introduction to Bioinformatics (fifth edition) — Oxford University Press,

2019. — 432 pages.

— Pevsner, J. (2015). Bioinformatics and functional genomics. John Wiley & Sons.

porpaMMe»



— National Research Council (US) Board on Biology; Pool R, Esnayra J, editors.
Bioinformatics: Converting Data to Knowledge: Workshop Summary. Washington (DC):
National Academies Press (US); 2000. Available from:
https://www .ncbi.nlm.nih.gov/books/NBK44939/ doi: 10.17226/999

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOT Ui

a) TUIICH3MOHHOE ¥ CBOOOTHO PacIpoCTpaHsIeMOe MPOrpaMMHOE O0ecTIieueHuE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BxirouaeT NMpHIIOKEHUS:
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);

— MyOJIMYHO JOCTYyMHBIE 00naunbie TexHonoruu (Google Docs, SIHnekc AucK u T.11.).

— Ubuntu 20.04, Microsoft Visual Code, Anaconda, R, RStudio, GATK 4, samtools,
veftools, bwa, FastQC, Fastp, MultiQC, Annovar, ClinCNV, CNVKit, IGV, Loupe Browser;

— MyOJINYHO JIOCTYIIHbIE Be0-TEXHOJIOTUHU (BLAST:
https://blast.ncbinlm.nih.gov/Blast.cgi; 1GV Web App: https://igv.org/; Genome Browser
Gateway: https://genome-euro.ucsc.edu/cgi-bin/hgGateway).

0) nH(hOpMalMOHHBIE CIIPABOYHBIE CHUCTEMBI:

— CATK Best Practices Workflows — — https:/gatk
broadinstitute.org/hc/enus/sections/36000722665 1-Best-Practices-Workflows

— IGV User Guide — https:/software.broadinstitute.org/software/igv/UserGuide

B) nipodeccuoHaIbHble 0a3bl JaHHBIX (MPU HATUYUL):

— GenBank — https://www.ncbi.nlm.nih.gov/genbank/

— Habop pa3nuunblx 0a3 MaHHBIX [JIs AaHHOTAIIMM HANJACHHBIX MYTallUd C TMOMOIIBIO
uHCTpyMeHTa Annovar — https://annovar.openbioinformatics.org/en/latest/user-guide/download/

— Genome Aggregation Database — https://gnomad.broadinstitute.org/

14. MaTepuaibHO-TeXHUYeCKOe obecrevyeHme

AyauTopun Ui IPOBEACHUS 3aHATUH JIEKIUOHHOTO THIIA.

Aynuropun Ui TIPOBENEHUS 3aHATHUA CEMHHApPCKOrO THIA, WHIAWUBUAYAJIBHBIX H
TPYIIIOBBIX KOHCYJIbTALlMI, TEKYIIETO KOHTPOJISA U IPOMEKYTOUHOHN aTTECTALNH.

ITomenienust Uit caMOCTOSTENIbHOW pabOThl, OCHAIIEHHbIE KOMIBIOTEPHOW TEXHUKON U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAlMOHHO-00pa30BaTENIbHYIO Cpely M K
MH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

15. Undopmanus o paspadorunkax

BonkoBa W.U., xaun. 6mon. Hayk, ka¢. 6oranuku buonornyeckoro mucturyra TI'Y,
JIOLICHT.

Kannepon Pysna Cumena Conenan, accUCTEHT, Kadeapa UXTHOJIOTUU U THAPOOHOIOTHH
BUTTY.
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