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1. leab ¥ nJIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

Iesbr0 0CBOEHMSI JUCLUIUIMHBI ABISETCA (POPMUPOBAHUE CIECAYIOIIMX KOMITETEHIIMHI:

OIIK-6 CnocobeH TBOpYECKH TPUMEHATh W MOAU(DUIUPOBATH COBPEMEHHBIC
KOMIIBIOTEPHBIE ~ TEXHOJIOTHHM, paboTaTb ¢ NpodeccHoHaNbHBIMU  0a3aMu  JIaHHBIX,
npodecCuoHaTBLHO 0O(OPMIIATH U MPEACTABIATH PE3YJIbTAThl HOBBIX pa3paboToK.

OIIK-8 Crnoco0OeH HCMOab30BaTh COBPEMEHHYIO HCCIEAOBATEIIbCKYIO almaparypy H
BBIYUCIUTENPHYIO TEXHHUKY JJs pElICHHs WHHOBAIIMOHHBIX 3a7ad B MNpPOQECCHOHATHLHON
NESITEbHOCTH.

Pe3ynbpraramMu 0cBOEHUS NHMCLUUIUIMHBI SBIISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-6.2 Hcnonb3yeT KOMMBIOTEPHBIE TEXHOJOTHM W TpodeccHoHaNbHbIe 0a3bl
JAHHBIX P IJIAHUPOBAHUU NPO(ECCHOHANBHOM JesTeIbHOCTH, 00OCHOBBIBAET UX BBHIOOD

NOIIK-8.2  IlpuMeHsieT  COBPEMEHHYIO  HCCIEJOBATEIbCKYIO  amnmaparypy u
BBIUUCIIUTENBHYIO TEXHUKY TIpU pELUIEHUHM CTAaHJApTHBIX M HMHHOBAaLlMOHHBIX 3a7ad B
PO EeCCHOHAIBHON e TEIHbHOCTH

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

— TOJNYYUTh M YCBOUTH 0a30Bble 3HaHHWS O 0a3ax MaHHBIX OHMOMH(POPMATUKHA M HX
Ha3HAuYEHUM, O METOJaX IpPOBEIEHUS (PUIOreHETUYECKOro aHajln3a, ero OCHOBHBIX ATanax U
OTrpaHUYCHUSX;

— HAy4UThCSl BHOCUTHh HMH(pOpMalMio B 0a3bl JAaHHBIX U HAXOIUTh AJTOPUTMbI IOMCKA
uH(popmanuu B 001acTi OMOJIOTUU U OMOTEXHOJIOTUH.

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpamMMbl

Juctunnuaa otHOCUTCA K biioky 1 «/ucuurinael (MOTyIIN)».

JlMcLuIuIMHA OTHOCUTCS K 0053aTeNIbHON 4acTH 00pa30BaTeIbHOM MPOrpaMMBl.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTALMM 110 AUCHHUIINHE

Bropoii cemectp, 3auer

5. BxoaHblie Tpeﬁonaﬂuﬂ AJiA OCBOCHHUA JUCHUIIJINHBI

JU1sl yCHenHoro OCBOCHUS AUCHUILIUHBI TPEOYIOTCS KOMIIETEHIINH, CPOPMUPOBAHHbBIE B
XO0JIe OCBOCHMs OOpa30BaTENbHBIX MPOrpaMM MPEAIIECTBYIOLNIETO YPOBHA OOpa30BaHMIL.
OOyuaromiyecs: JOJKHBI UMETh O0IIME 3HAHUS [0 CTATUCTHKE U OMOJIOTHH.

6. SI3bIK peaau3anuu

AHTITHIACKUNT

7. O0beM TNCUMILIHHBI

OO11ast TPYA0EMKOCTh AUCHUILIUHBI COCTABISET 2 3.€., 72 4acoB, U3 KOTOPBIX:
-nekiuu: 10 4.

-ceMuHap: 14 u.

O6beM caMOoCTOATENbHON pabOThI CTY/IEHTA ONpeeNieH Y4eOHbBIM IJIAHOM.

8. Conep:xkaHue IMCUUILVIMHBI, CTPYKTYPUPOBAHHOE 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. Tekymmii KOHTPOJIb MO TUCHUILIUHE

Texkymuil KOHTPOJb IO AWCIUIUIMHE IPOBOJAUTCS IIYTEM KOHTPOJIA IOCEIAEMOCTH,
TECTOB M0 JIEKIIMOHHOMY MaTepHuaidy u (ukcupyercs B (popMe KOHTPOJIBHOW TOUKH HE MEHee
OJZTHOTO pa3a B CEMECTD.

OLIGHOLIHBIG MaTCepHuaJibl TEKYIICTO KOHTPOJIA Pa3sMCHICHBI Ha camite TI'Y B pasaciic
«Mudopmanus 06 obpazoBaTenbHOI porpammey - https://www.tsu.ru/sveden/education/eduop/.

10. Iops1ok NpoBeeHUsI U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAlUH

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

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

4, 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)

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

no
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6. Search for restriction sites and open reading frames within the sequence.

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

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

10. 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, TrEMBL).

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

KpI/ITCpI/II/I M IIKaJIbl OCHUBAHWS YCTHOT'O OTBCTA.

Kpurepuit Onucanue [IIkana oneHUBaHUsA
3nanue Tteopernueckoil | 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 oTBeTE HA MPAKTUUYECKYIO
4acThb BOIIpOCa CTYIEHT
000CHOBBIBAET

Jla — 3 Oaina.
YactuuHo — 1-2 Gasuia.
Her — 0 6amn0B.

BBIOOp  MeTozda
TEOPETHYECKUMHU 3HAaHUSAMHU U Ha
HX OCHOBC IPHUBOAUT aJIr'OPHUTM
peuIeHus MPaKTUIECKOW 3a/1a4u.

Brnangenue oCHOBHBIMU CryneHT TpaMOTHO HCIONIb3yeT B | Jla — 2 Gamna.
MOHSITHSIMH. cBOEH peun ocHOBHBIE | YacTuuHo — 1 6am.
onpezeneHus U tepmuHsbl, | Het — 0 Ganos.

M3Yy4YEHHBIE B KypCe.

Pemenue npaktuyeckoit | CtymeH nemoHcTpupyer perienue | Jla — 3 6ama.
3a1a4u IIPAKTUYECKON 3ajgaum, | Yactuuno — 2—1 Oam.
000CHOBBIBAET ATarbl ee | Her — 0 6anos.
BBITIOJIHEHMS, apryMeHTHPYET
OTBET.
OneHouyHble MaTepHalibl JUIsl TPOBEACHUS MMPOMEKYTOUHOM aTTeCTallMM pa3MEIleHbl Ha
caiire TI'Y B pasgene «MHpopmanus 00  oOpa3oBarenbHOM — mporpamme» -

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

11. YueOHO-MeTOOANYECKOE O0ecIeueHne

a) DJIEKTPOHHBIN Y4eOHBIN KypC MO AUCIHUIUIMHE B JIEKTPOHHOM yHUBepcuTeTe «iDOy -
https://Ims.tsu.ru/course/view.php?id=19121

0) OrieHOYHBIE MaTepHalibl TEKYHIEro KOHTPOJIS M TMPOMEXKYTOYHOM aTTECTAllUM I10
JUCLUTIIINHE.

B) [lnan cemMuHapcKkux 3aHATUN IO JUCHUILIUHE.

r) MeToanyeckue yka3zaHus 10 OpraHU3alMyd CaMOCTOSTEIILHOM PabOThI CTYICHTOB.

12. Mlepeuens yueOHOii TUTEPATYpHI U pecypcoB ceTu UHTEepHeT

a) OCHOBHaAa4 JIMTCpATypa:

— Arthur Lesk. Introduction to Bioinformatics (fifth edition) — Oxford University Press,
2019. — 432 pages.

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



— 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 HH(POPMALMOHHBIX TEXHOJIOT Ui

a) TUIICH3MOHHOE ¥ CBOOOTHO PacpoCTpaHsIeMOe MPOrpaMMHOE O0ecTieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BKiroyaeT MpHIOKCHHS:
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 JOCTYyMHbBIE 00naunbie TexHonoruu (Google Docs, SIHnexce AucK u T.11.).

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

— MyOJIMYHO JOCTYIHbBIE Be0-TEXHOJIOTUU (BLAST:
https://blast.ncbinlm.nih.gov/Blast.cgi; IGV Web App: https://igv.org/; Genome Browser
Gateway: https://genome-euro.ucsc.edu/cgi-bin/hgGateway).

0) uHPOPMAIIHOHHBIE CIIPABOYHBIC CHCTEMBI:

— CATK Best Practices Workflows — — https:/gatk
broadinstitute.org/hc/enus/sections/360007226651-Best-Practices-Workflows

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

B) poeCCHOHANIbHBIE 0a3bl TaAHHBIX (NMPU HATUYUL):

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

— Habop pa3nuunbix 0a3 MaHHBIX [JIs aHHOTAIIMM HANJACHHBIX MYTallUi C TTOMOIIBIO
uHcTpyMenTa Annovar — https://annovar.openbioinformatics.org/en/latest/user-guide/download/

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

14. MaTepuaibHO-TeXHHYECKOe odecreyeHme

AyauTtopun JUisl IPOBEACHUS 3aHATUHN JIEKIMOHHOTO TUIIA.

Aynuropun JUis TIPOBENEHUS 3aHATHUA CEMHHApPCKOrO THIA, WHIAUBUAYAJIBHBIX H
TPYIIIOBBIX KOHCYJIbTALlMN, TEKYIIETO KOHTPOJISA U IPOMEKYTOUYHOHN aTTECTALUH.

[TomermieHust Uit caMOCTOSITENIbHOW pabOThl, OCHAIIEHHbIE KOMIBIOTEPHOW TEXHUKON U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely M K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

15. Undopmauus o paspadorunkax

BonkoBa W.U., xaux. 6mon. Hayk, kag. 6oranuku buonornyeckoro mucturyra TI'Y,
JIOLICHT.

Kannepon Pysna Cumena Conenan, acCUCTEHT, Kadeapa UXTHOJIOTUU U THAPOOHOIOTHU
BUTTYV.


https://persona.tsu.ru/(X(1)S(aa4o3biqpnabhzmbhuydhjqu))/Department/Profile/2825

