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Cneunanbaocts / Speciality: buonndopmaruka / Bioinformatics
Y4yeOHas TMCHUILUINHA KAKTYaJIbHbIE BONPOCHI 6HOMHPOPMATHKHN U HHPOPMALMOHHOH GHOJIOrHH», MOAYJIb «CoBpeMeHHbIe Po0ieMbl GHOMH(OPMATHKIY /
Academic discipline «Topical Issues of Bioinformatics and Information Biology» module «Modern problems of bioinformatics»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

BuoundpopmaTrueckue METO/TBI aHanm3a
METareHOMHBIX 00pasIos., METO/IBI
ononH(pOpMaTHKH B AKOJIOTHICCKUX

HUCCIICOOBAaHUAX, 6I/IOI/IH(1)OpMaHI/IOHHI)IC moaxoabl K
HU3YUCHHUIO TIPOTCOMHBIX H q)eHOMHI)IX JaHHBbIX,

Bioinformatics methods for analyzing metagenomic
samples, bioinformatics methods in ecological research,
bioinformatics approaches to studying proteomic and
phenomic data, human genomics, epigenomics, and
transcriptomics

I€HOMUKA, OIIMICHOMHUKAa W TpPaHCKPUIITOMUKA
YCIO0BCKA
dopmupyemsie komnerenimu / The formed Pematp HAY4YHO-HCCIIEIOBATEIbCKUE u | Solve research and innovation problems based on the

competences

HWHHOBAIIMOHHBIC 3aJadd Ha OCHOBC IMPUMCHCHUA
nHGOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT U
Pa3BuBath HWHHOBAIIMOHHYIO BOCIIPUMMYUBOCTL U
CIIOCOOHOCTH K HHHOBALIMOHHOM I€ITEILHOCTH
Hcnonbs30BaTh 3HAHHSI COBPEMEHHBIX HAIPABICHUN
pa3BUTHA OMUKCHBIX TEXHOJIOTHH, ux
(dyHIaMEHTaNbHYIO U MPAKTUYECKYIO 3HAYUMOCTh B
HAYYHO-UCCIIEIOBATEIbCKO ¥  MHHOBAallMOHHOMN
JeSITENbHOCTH

use of information and communication technologies

To develop innovative receptivity and ability to innovate
To use the knowledge of modern trends in the
development of omics technologies, their fundamental
and practical importance in research and innovation
activities

Pesynbratel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HaTh:

- COBpPEMEHHBIE MPOOJIEeMBI B OOJACTH TCHOMUKH,
SMUTCHOMHUKH ¥ TPAHCKPHUIITOMHKH YEJIOBEKa, WX
(hyHIaMEHTALHYIO U MPAKTHYECKYIO 3HAYUMOCTb, a
TaK)Ke MeTo/Ibl OMOMH(OPMATHKH, HCIOIb3yeMble
JUTSL pEeIlIeHus TaKuX pooem;

- (QysmaMeHTanbHBIE AaCMEKThl  CTPYKTYPHOM,
(hyHKIIMOHATBHOHN U PETYIATOPHONU TPOTEOMUKH;

- KIIFOUYEBBIC METO/TbI u TEXHOJIOTUH
(heHOTHIIMPOBAHUS;

- OCHOBbI MAaTEMaTHYECKOTr0 MOJCIMPOBAHHUS B
HCCIICIOBAHUSX OMOJIOTHYECKUX CUCTEM;

- 0COOCHHOCTH paboThl C TEHOMAaMH HEMOJEBHBIX
OpPraHU3MOB;

- IPUHIMIIBI aHau3a skosiorndyeckor [JHK;

Know:

- - modern issues in the fields of human genomics,
epigenomics, and transcriptomics, their fundamental and
practical significance, as well as bioinformatics methods
used to address such issues;

- - fundamental aspects of structural, functional, and
regulatory proteomics;

- - key phenotyping methods and technologies;

- basics of mathematical modeling in biological system
research;

- features of working with genomes of non-model
organisms;

- principles of environmental DNA analysis;

be able to:
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YMETh:
- MOJIOMPATh W UCIIONB30BAThH PEIEBAHTHBIC METOIbI
OmonH(GOPMATUKH W TaWILIAaWHBI I PabOTBI C
MyJbTHBAPUAHTHBIMA  JaHHBIMH B 00JacTu
TCHOMHKH, OSIUTCHOMHKH W TPAHCKPUIITOMHUKH
YeNoBeKa;

- pabortath ¢ 0a3aMH JaHHBIX MPOTEOMOB IS

OlpefeNieHHsT CTPYKTYpPHl ¥ (YHKIHOHAIBHBIX
CBOICTB OEJIKOB;
- OCYUIECTBIISITh KBaJIM(PHIIMPOBAHHBIA  BEIOOD

METOJIOB M TIOJXOAOB TpU paboTe ¢ JaHHBIMU
sxonorudeckoit JTHK;

BIIA/ICTh:

- TIOHATUHHBIM M aHAJUTUYCCKUM ammapaToM
OronMH(pOPMATHKH, HEOOXOIUMBIMU JUIsI paOOTHI C
MYJIbTH-OMUKC JTaHHBIMH;

- COBPEMCHHBIMU TIOJXOJaMHU U CTPATCTHSIMH,
MpUMEHSIEMbIMA TIPU WACHTH(QUKALUN OENKOB M
aHaIIM3€e UX CTPYKTYPHI;

- METOJIOJIOTHEH ¥ METOJIaMH PEIICHUS
TEOPETHUECKUX U MPAKTHYECKUX 33]1a4 B 00J1aCTH
aHaJM3a MeTareHoMHbIX 00pasros JJHK

- select and use relevant bioinformatics methods and
pipelines for working with multivariate data in human
genomics, epigenomics, and transcriptomics;

- work with proteome databases to determine the
structure and functional properties of proteins;

- make qualified choices of methods and approaches
when working with environmental DNA data;

have skills in:

- the conceptual and analytical tools of bioinformatics
necessary for working with multi-omics data;

- modern approaches and strategies used in protein
identification and analysis of their structure;

- methodology and methods for solving theoretical and
practical problems in the analysis of metagenomic DNA
samples

Cemectp nzyueHus: yd4eOHON TUCIMIUIMHBL, MOLYIS / 1 1
Semester of study

IMpepexBusutsl / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units

KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 32/58 32/58

camocTosTeapHOM pabotsr / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus 1 GopMbI TEKYIIEH 1 TPOMEKYTOUHON
arrecranuu / Requirements and forms of current and
interim certification

YcrHslii onpoc, pedepar, Tect
3auer

Oral examination, essay, test
Credit




Cneumnanbaocts / Speciality: buonnpopmaruka / Bioinformatics
YueOHas qucuUINHA «IIpaKTHKYM N0 CTPYKTYPHOi U GpyHKIHOHAILHOI GuonHpopMaTHKe», MOLYJIb «CoBpeMeHHbIe MPoGaeMbl GuonHGopMaTUKI» /
Academic discipline «Workshop on Structural and Functional Bioinformaticsy», module «Modern problems of bioinformatics»

Kpatkoe coneprxanue yueOHOM quCIUIUTHHBI, Moayist | CTpykTypHas u  (yHkiuoHanpHas renomuka. | Structural and functional genomics, analysis of

/ Brief summary aHanmu3  moauMopdusMoB.  cTpykTypHas  u | polymorphisms, structural and functional
GbyHKIIMOHATbHAS TPaHCKPHIITOMHEKa, | transcriptomics, bioinformatics in phenomics,
ovonndopmarrka B (eHoMHKe, MaTeMaTwueckoe | mathematical modeling
MO/ICTTMPOBAHUE

dopmupyemsbie kommerenimu / The formed Pemarp HAYYHO-HCCIIEI0BATEIbCKUE u | Solve research and innovation problems based on the

competences

WHHOBAlLlMOHHBIE 33Ja4d Ha OCHOBE IPUMEHEHUS
WHPOPMALMOHHO-KOMMYHUKAIIOHHBIX TEXHOJIOTHIA
Pa3BuBaTh MHHOBALIMOHHYIO BOCIHPHUMMYHUBOCTB H
CIOCOOHOCTh K MHHOBALIMOHHOW AEATENEHOCTH
[MonGupate ¥ MpPUMEHSTH NPOTPAMMHEIC PELICHUS
Uil paboThl C T€HOMHBIMH, TPAaHCKPUITOMHBIMH,
MIPOTEOMHBIMH ¥ YEHOMHBIMH JaHHBIMU

use of information and communication technologies

To develop innovative receptivity and ability to innovate
To use the knowledge of modern trends in the
development of omics technologies, their fundamental
and practical importance in research and innovation
activities

Pesynbrarel 00y4eHus (3HaTh, yMETh, BIIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HaTh:

— OCHOBHBIE QJITOPUTMbI U MPOTPAMMHBIE PEIICHUS
CTPYKTYpPHOH ¥ (DyHKIIMOHAJIBHON ICHOMHUKH;

— OCHOBHBIE€ aJTOPUTMBI U IPOTPAMMHBIE PELICHHS

CTPYKTYpPHOH u (hyHKIIMOHATBEHOM
TPAaHCKPHUIITOMUKU;

— METO/Ibl aHAJTN3a MacC-CIIEKTPOB MENTHIOB,;

— OCHOBHBIE MeTOIbI II(pOBOro GEHOTHITPOBAHNS
Y MaTeMaTH4eCKOro MOJICTIMPOBAHUS,

YMETb:

— KOPPEKTHO  OLEHMBAaTh KadeCTBO HMCXOIHBIX
JAHHBIX

—B COOTBETCTBUU C WMEIONIMMHUCS JaHHBIMH
oJI0ONpaTth KOPPEKTHBIC QJITOPUTMBI 17§

nporpaMMHBIC PEIICHUA IJId aHalin3a I'CHOMHBIX
JIAHHBIX;

— (hopmanmzoBaTh AHATTNTHYECKHC 3a/1a4H,
HO)I6I/IpaTL 1 UCII0JIb30BATh PEJICBAHTHBIC METOABI 1

Know:

- the main algorithms and software solutions of
structural and functional genomics;

- the main algorithms and software solutions of
structural and functional transcriptomics;

- methods for analyzing peptide mass spectra;

- main methods of digital phenotyping and mathematical
modeling;

be able to:

- correctly assess the quality of initial data;

- select appropriate algorithms and software solutions for
genomic data analysis based on available data;

- formalize analytical tasks, select and use relevant
methods and software solutions for working with
transcriptomic data;

- work with programs and algorithms to solve
proteomics tasks;

- analyze and use data for modeling biological
processes;
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mporpaMMHBIE  pelieHdss g paboTel ¢
TPAaHCKPUIITOMHBIMHU JTAHHBIMH;

— paboTaTh C mporpaMMaMH W aIrOPHUTMAMH IS
penIeHus 3a1a4 NPOTEOMHKH;

— QHaNM3UPOBAaTh W HCHONb30BaTh JaHHBIC ISt
MOJICJINPOBAHUSI ONOJIOTHYECKHX MPOLIECCOB;

— OLIEHMBAThH KAYECTBO BBHITIOJTHEHHOTO aHAIIN3a;
BIIaJICTh:

— MOHATHHHBIM W aHAJMTUYECKUM  aIllaparoM,
HEOOXOMUMBIMU JIIsi  pabOTBl C TEHOMHBIMH,
TPaHCKPHUIITOMHBIMH, IPOTEOMHBIMHU U ()EHOMHBIMU
JaHHBIMH

— HaBBIKAMHU i pabOTBl ¢ MHOTO()aKTOPHBIMU
OMOJIOTMYECKIMHU TAaHHBIMH

- evaluate the quality of the completed analysis;

have skills in:

- conceptual and analytical tools necessary for working
with genomic, transcriptomic, proteomic, and phenomic
data;

- working with multifactorial biological data

CemecTp nzydeHus: yaeOHOWM JUCIIUITITNHBI, MOTYIIS / 1 1
Semester of study

IpepexBusuts / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eAHHAIIAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

camocTosTeapHOM pabotsr / Academic hour of
students' class work, hours of self-directed learning

TpeGoBanus u GOpPMBI TEKYIIEH U TPOMEKYTOUHON
arrecrauuu / Requirements and forms of current and
interim certification

YcrHslii onpoc, pedepar, Tect
OKk3aMeH

Oral questioning, essay, test
Exam




Cneumnanbaocts / Speciality: buonnpopmaruka / Bioinformatics
YyeOHas TUCHUILINHA «CoBpeMeHHbIe MEeTO/Ibl AHAIN32 OMOJOTHYECKUX JAHHBIX», MOAYJb «AHAJIN3 OUOJIOTMYECKUX AAHHBIX» /
Academic discipline «Modern methods of biological data analysis», module « Analysis of biological data »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CTraTHCTUYECKHE METOJbI; MCTObI KIIACTCPHOI'O
aHaJIn3a, MCTOIbI K]'IaCCI/I(bI/IKaLH/II/I; METOABI IIOHNCKa
ACCOLIMATHUBHBIX IPaBUJI U BU3yaJIU3allusd
MHOT'OMCPHBIX JaHHBIX

Statistical methods; cluster analysis methods;
classification methods; methods for finding association
rules and visualization of multidimensional data

dopmupyemsie komnerenimu / The formed
competences

BBITh CIOCOOHBIM K MPOTHO3MPOBAHUIO YCIOBUH
peanmzanuu po(eCCHOHABHOW JEeSITEILHOCTH U
penieHno npo(eCCHOHATBHBIX 33a4 B YCIOBHAX
HEOIpPEeIeNICHHOCTH

[IpuMeHSITh METOIBI MHTEIJICKTYaJILHOTO aHaIN3a
JaHHBIX, IPHEMBI MPOCKTUPOBAHHSA M Pa3pabOTKH
0a3 JaHHBIX Ui pELICHUs] MPaKTUYECKUX 3a1ad
yhnpaBieHus W 00pa0OTKH OONbIIUX O00BEMOB
Omoormueckoil nahopMaIun

Be able to predict the conditions for the implementation
of professional activities and solve professional
problems in conditions of uncertainty

Apply methods of data mining, methods of design and
development of databases to solve practical problems of
management and processing of large amounts of
biological information

Pesynbrarel 00y4eHus (3HATh, yMETh, BIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HaTk:

— 633OBBIG IIOHATUSA nu HpI/IHHI/IHbI
WHTEJUICKTYalIbHOTO aHalIN3a JaHHBIX;

— OCHOBHBIE QITOPUTMBI aHANH3a  OOJBIIUX

OMOJIOTUYECKUX JJAHHBIX M MIOJXOIBI K UX CO3aHUI0;
— 3aJla4d MPHKIAJHOTO aHann3a OoNBIINX HAaOOpOB
OMOIaHHBIX;

YMETB!

— TMPOW3BOJIUTH  pacdyeTsl C MNpPUMEHEHUEM
AJITOPUTMOB MHTEIUICKTYaJIbHOTO aHAJIN3a JaHHbIX;
— IPUMEHSTh METOJIbl HHTEIUIEKTYaIFHOTO aHAIN3a
JTAHHBIX B cpene CTaTUCTUYECKOTO
MporpaMMHUpOBaHus R Juis peneHns: mpakTHIECKUX
3aja4 yrnpaBleHus: U 00paboTKH OOJBIINX 00BEMOB
Ouoormueckoil napopmMaluy;

— TBOpYeCKH M J(PQPEeKTUBHO HCIOIB30BATh
MOJydeHHBIE  3HaHUS B  NPOQECcCHOHANTBHON
JESTENBHOCTH.

BIAJIETh:

Know:

— the basic concepts and principles of data mining; — the
main algorithms for analyzing large biological datasets
and approaches to their development;

— the tasks of applied analysis of large biological data
sets;

be able to:

— perform calculations using data mining algorithms;

— apply data mining methods in the R statistical
programming environment to solve practical tasks
related to managing and processing large volumes of
biological information;

— creatively and effectively use the knowledge gained in
professional activities;

have skills in:

—tools for developing software using resources from
Internet projects such as R-project, RStudio, and the R
environment;




— HHCTPYMEHTaMH pPa3pabOTKH  MPOTPAMMHBIX
CPEICTB C HCIOJb30BaHUEM pecypcoB MHTEpHET-
MPOEKTOB CTATUCTHYECKOTO MPOrpaMMHUpOBaHus R-
project, RStudio u cpenst R;

— TEXHOJIOTHSIMM HWHTEJUICKTYaIbHOTO — aHajIM3a
OOJIBIIUX JTAHHBIX C HCIIOJb30BAHHEM  CPEJIbI
CTaTUCTUYECKOTO NMPOrPaMMHUPOBaHUs R;

— HaBBIKAMM KOHTPOJIS KadecTBa MOJENel aHaamn3a
OMOJIOTUYECKMX JAHHBIX TPH PEUICHHH PEeabHBIX
MPUKJIAIHBIX 33129

— technologies for data mining of large datasets using the
R statistical programming environment;

— skills for quality control of biological data analysis
models when solving real applied tasks

Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIS / 2 2
Semester of study

Ipepexsusutsl / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOPMBI TEKYIIEH 1 TPOMEKYTOUHOMH
arrectanuu / Requirements and forms of current and
interim certification

YCTHBII OIpoC, MPOEKT
3auer

Oral examination, project
Credit




Cneunanbaocts / Speciality: buonndopmaruka / Bioinformatics
Y4yeoHas quCHUNINHA «TexHooruu 06paéoTK M XpaHEHUsI GHOJOTHYECKUX JAHHBIX), MOIYJIb «AHaJU3 OMOOTHYECKHX JAHHBIX) /
Academic discipline «Technologies for processing and storing biological data», module «Analysis of biological data»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OnepallnoOHHBIE CUCTEMBI; 0a3bl JAHHBIX

Operating systems; databases

dopmupyemsbie kommerenimu / The formed
competences

BBITh CIIOCOOHBIM K TMPOTHO3HPOBAHHIO YCIOBHIMA
peanuzanuy NMpoECCHOHANBHON NEATENBHOCTH U
peueHno TpoQecCHOHANBHBIX 3a7ad B yCJIOBHUSIX
HEOIPEIEeTICHHOCTH

[IpuMeHATh METOIBl MHTEIJIEKTYaJbHOTO aHaIn3a
JAHHBIX, TPUEMBbl TPOEKTHUPOBAHUS U pa3pabOTKH
633 JaHHBIX I PCHICHUA MPAKTUYCCKUX 3alad
ynpaBneHus W 00paboTKM OONBIIUX 00BEMOB
Ouosornueckoil HHGopMamu

Be able to predict the conditions for the implementation
of professional activities and solve professional
problems in conditions of uncertainty

Apply methods of data mining, methods of design and
development of databases to solve practical problems of
management and processing of large amounts of
biological information

PesynbTarel 00yueHus (3HaTh, yMETh, BIaAETh) /
Learning outcomes (know, be able to, have skills in)

3HaTh:

— YCTPOMCTBO U MPUHUMI pabOThI MaMsITH
KOMIIBIOTEPA;

— CHOCOOBI 1 OCHOBHBIE CTPYKTYPBI TIPEACTABICHUS
JAHHBIX B IU(PPOBOH Gopme;

— 0a30BbIE AITOPUTMBI IOCTYIA K JAHHBIM B
ONEPAaTUBHON M BHEUIHEN MaMsITH KOMIIbIOTEPA;

— 0a30BbIe HABBIKM HAIIMCAHUSI KOMITBIOTEPHBIX
porpamm;

— ()yHKIMOHUPOBAHKE U MIPUHLMIIBI TOCTPOCHHUS
OTIEPAIUOHHBIX CHCTEM;

— IPUHLMITEI MOJECTUPOBAHUS TaHHBIX 1 OCHOBHBIE
MOJIEJIN IaHHBIX;

— OCHOBHBIE MIPUEMBI IPOSKTUPOBAHUS U
pa3paboTKH PENSIUOHHBIX 0a3 JaHHBIX;

YMETh:

— MOJIb30BAThCSI HHCTPYMEHTAIBHBIMHU CPEJICTBAMU
ONEPAIMOHHON CUCTEMBI;

— IPOM3BOJMTH JOCTYI K JaHHBIM B LU POBOH
(hopMe U BBIIOIHATE UX 00paboTKY;

— BBITIOJTHATH HH(OJIOTHIECKOE MOJICTTUPOBAHUE

Know:

— the structure and operating principles of computer
memory;

— methods and main structures for representing data in
digital form;

— basic algorithms for accessing data in the computer's
RAM and external memory;

— basic skills in writing computer programs;

— the functioning and principles of operating system
design;

— principles of data modeling and main data models;
— basic techniques for designing and developing
relational databases;

be able to:

— use the tools provided by the operating system;

— access data in digital form and perform data
processing;

— perform infological modeling of the subject domain;
— develop databases;

have skills in:

—working with data in computer memory;
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MpeIMETHOM 001acTH;

— pa3pabaTsIBaTh 0a3bl JAHHBIX;

BIIA/ICTh:

— HaBBIKaMH Pa0OTHI C TaHHBIMU B TTAMSITH
KOMITBIOTEPA;

— HaBBIKaMH BBITIOTHEHVSI OCHOBHBIX OIIEpannii B
OIepaIMOHHBIX CUCTEMAX M0 JOCTYIY K TAHHBIM;
— HaBBIKAMH MMPOCKTUPOBAHUS PEISAIMOHHBIX 0a3
TAHHBIX,

— HaBBIKaMH pa3pabOTKH U IPOrpaMMHON
peanuzanuu 0a3 TaHHBIX ¢ UCHoab30BaHueM SQLite

— performing basic operations in operating systems for

data access;

— database development and software implementation

using SQL.ite

Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIS / 1 1
Semester of study

IpepexBusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX eIUHHLAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus u GOpPMBI TEKYIIEH U TPOMEKYTOUHON
arrectanuu / Requirements and forms of current and
interim certification

VY CTHBIN OIpOC, MPOEKT
OKx3amMeH

Oral examination, project
Exam
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Cneunanbaocts / Speciality: buonndopmaruka / Bioinformatics
Yueonas qucuuminna «Hayuno-ucciienoBaresibckuii ceMuHapy», MmoayJab «HayuHo-ucciienoBaTeabckas paéoray /
Academic discipline «Research Seminar», module «Research work

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

dopmMupoBaHHe HABBIKOB MPOBEICHHS
CaMOCTOSITEIbHOM HAyYHO-HUCCIIE0BATEIbCKON
paboThI, HEOOXOIUMOM JUTA YCIIENTHON TTOATOTOBKH
MarucTepCKON TMCCEePTALUH

Formation of skills for conducting independent research
work necessary for the successful preparation of a
master's thesis

dopmupyemsie komnerenimu / The formed
competences

OO0ecrieunBaTh KOMMYHUKAIIUH, MIPOSIBIIATH
MUAEPCKHE  HAaBBIKH, OBITh  CHOCOOHBIM K
KOMaH1000pa30BaHUIO " pa3pabotke

CTpaTeruuecKuX Lee 1 3a/1a4.

Pa3BuBath HWHHOBAIIMOHHYIO BOCIIPUMMYUBOCTL U
CIOCOOHOCTh K MHHOBAIIMOHHOM J€ATEIbHOCTH.
BBITh CIOCOOHBIM K MPOTHO3UPOBAHHUIO YCIOBHIH
peanuzanuu NpoQPecCUOHATLHON JAEATEIBHOCTH U
penieHuo po(ECCHOHATBHBIX 3a/1a4 B YCIOBHSIX

HEONPENETICHHOCTH.
OcyImecTBIATh TOWCK, KPUTHYECKUN  aHaIu3,
000011EeHNE Hu CHUCTEMAaTU3aIIIO Hay4YHOUI

nHpOPMAaLIH, IOCTAHOBKY LeJIel MCCIel0BaHUs U
BBIOOp ONTHMAaJbHBIX IyTe€ M METONOB UX
JIOCTHKEHUS

Provide communication, show leadership skills, be able
to build teams and develop strategic goals and
objectives.

To develop innovative sensitivity and ability to innovate.
Be able to predict the conditions for the implementation
of professional activities and solve professional
problems in conditions of uncertainty.

Search, critical analysis, generalization and
systematization of scientific information, setting
research goals and choosing the best ways and methods
to achieve them

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) /
Learning outcomes (know, be able to, have skills in)

3HaTh:

- HAYYHO-UCCIIC0BATEIbCKUE CTPATEIUH M METO IbI
OpraHM3allMy HaAyYHBIX UCCIICIOBAHUL;

- METO/IOJIOTHIO HAMMMCAHUS HAYYHBIX CTATCH,
CTPYKTYPHUPOBAHHUS HAYYHOTO MaTepHaa;

YMETh:

- 000CHOBBIBaTh aKTYaJIbHOCTh, TECOPETHUYCCKYIO U
MIPAKTHYECKYIO 3HAYUMOCTh TEMbI HAYYHOTO
HCCIIEIOBAHUS;

- pa3pabaThIBaTh IUIAH U MPOrPAMMY IIPOBEICHHUS
Hay4YHOTO WCCIIC/IOBAHHUS,

- POBOAMTH 0000IIECHNE U KPUTUIESCKUI aHAIH3
PE3yJITATOB, MOJYYCHHBIX OTCUCCTBEHHBIMU U

Know:

- research strategies and methods of organizing scientific
research;

- methodology for writing scientific articles, structuring
scientific material;

be able to:

- to substantiate the relevance, theoretical and practical
significance of the topic of scientific research;

- develop a plan and program for conducting scientific
research;

- to generalize and critically analyze the results obtained
by domestic and foreign scientists, to formulate current
scientific problems;
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3apyOeKHBIMH YUSHBIMH, (OPMYITUPOBKY
aKTyaJbHBIX Hay4YHBIX IPOOIEM;

- pa3pabaThIBaTh MOJENHN HCCIENYEMBIX [IPOLIECCOB,
SIBIICHUN ¥ OOBEKTOB;

- OCYIIECTBISITh BEIOOP METOJI0B UCCIICIOBAHUS,
cbopa, o0paboTKkH, aHAIH3a, OIICHKH H
HWHTEPIPETALUH TOTYICHHBIX PE3YIbTaTOB
HCCIIEI0OBAHUS;

- MPOBOAUTH OMOIHOTrpaduIecKyro padboTy ¢
MIPUBJICYCHUEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTUH;

BIalETh:

- HaBBIKAMU NIPOBEACHUS CAMOCTOSATELHOIO
HCCIICIOBAHMUS C TPUMEHEHUEM COBPEMEHHBIX
METOJ0B " TEXHOJIOTHH B COOTBETCTBUH C
pa3paboTaHHOI MPOTPaMMOIi;

- HaBBIKAMU TPEJICTABIICHUS PE3yIbTaTOB
MPOBEICHHOTO HCCIICAOBAHUS B BHJIE HAYYHOTO
OTYeTa, CTaThH, JOKIaAa U Ap.;

- HaBBIKAMU BJIICHUs HAYYHOM JHCKYCCHU

- to develop models of the processes, phenomena and
objects under study;

- to select methods of research, collection, processing,
analysis, evaluation and interpretation of the results of
the study;

- to carry out bibliographic work with the use of modern
information technologies;

have skills in:

- conducting independent research using modern
methods and technologies in accordance with the
developed program;

- presenting the results of the research in the form of a
scientific report, article, report, etc.;

- scientific discussion

Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOTYJIS / 1,2 1,2
Semester of study

IMpepexsusutsl / Prerequisites - -
TpyaoeMKoCTh B 3a4€THBIX eAMHAINIAX (KpeauTax) / 6 6
Credit units

KonnmvecTBO ayAMTOPHBIX YaCOB U YacOB 122/64 122/64

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOPMBI TEKYIIEH U TPOMEKYTOUHOMH
arrecraruu / Requirements and forms of current and
interim certification

Y CTHBIH OIpoc, AUCKYCCHS
3a4eT

Oral examination, discussion
Credit
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Cneunanbaocts / Speciality: buonndopmaruka / Bioinformatics
Yueonas qucuuminna «OCHOBBI mporpamMmmupoBanus Ha Python u R» /
Academic discipline « Fundamentals of Programming in Python and R»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

®yukuuu B Python, pabota ¢ BHEIIHUMH TaHHBIMU
B Python, pa6ora ¢ nanubiMu B R, pa3padotka R-
TIPUIIOKEHUH 1T OMOMH(DOPMATHKH

Functions in Python, working with external data in
Python, working with data in R, developing R
applications for bioinformatics

dopmupyemsbie komnerenimun / The formed
competences

Pa3pabatpiBaTh NpOTrpaMMHBIC TIPWIOKEHHS Ha
s3plke R ans aHanm3a OHMOJIOTMYECKUX JAaHHBIX,
UCTIONb30BaTh HABBIKA IPOTPaMMHpPOBAHUS Ha
si3pike  Python mnst pemenus 3amad B oOiacTu
T'CHOMUKU, ITPOTCOMHKH, MeTa6OJIOMI/IKI/I

Develop software applications in R for analyzing
biological data, and use programming skills in Python to
solve tasks in the fields of genomics, proteomics, and
metabolomics

Pesynbrarel 00y4eHus (3HaTh, yMETh, BIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HaTh:

- OCHOBBI IPHHLIUIIOB PaOOTHI C S3bIKOM
nporpamMmmupoBanus Python;

- IPUHIMIT IOCTPOCHUS OMOIOTUYECKUX MOJIeNeit ¢
MOMOILBI0 MH)OPMALIMOHHO-IIPOTPAMMHBIX
MOJIXO/10B;

- 0a30BbIe PUHIIMITBI OPTAHU3ALINY S3bIKA
nporpamMmmupoBanus R;

- KIJIFOYEBbIE IOJXO0/IbI U paboTe ¢ JaHHBIMU B R;
- 0a30BbIe IPUHIIMITBI OPTaHU3AINN BHIYHCICHHUH B
R;- ocHOBHBIE 00TACTH MPUMEHEHUS SA3bIKa
nporpamMMupoBanus R B Guonoruuy;

YMETh:

- MHCTaIUPOBaTh U 3PPEKTUBHO YIPaBIATh CpeIoit
porpaMMupoBaHus R;

- pa3pabaThIBaTh U OTJIAXKHUBAThH IPOrPAMMHBIE
KOJIBI Ha s13bIke R;- pa3pabaThiBaTh
MOJIb30BATENILCKUE TPUIIOKEHUS Ha SI3bIKE R;

- TBOPYECKHU U 3PPEKTUBHO UCIIOJIL30BATD
MOJTy9YEeHHBIE 3HAHUS B MPO(ECCHOHATBHOM
JEeSITEIIbHOCTHY;

HUMETb HaBBIK:

- IPUMEHEHUS SI3BIKOB porpammupoBanus Python
u R st pemennst 3a1a4 OnonHOOPMATHKH

Know:

- the basic principles of working with the Python
programming language;

- the principle of constructing biological models using
information and software approaches;

- the basic principles of the organization of the R
programming language;

- key approaches to working with data in R;

- the basic principles of computation organization in R;
- the main areas of application of the R programming
language in biology;

be able to:

- install and efficiently manage the R programming
environment;

- develop and debug code in R;

- develop user applications in R;

- creatively and effectively use the acquired knowledge
in professional activities;

have skills in:

- using Python and R programming languages to solve
bioinformatics problems
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Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 1 1
Semester of study

Ipepexsusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX AUHHLAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 64/68 64/68

camocTosTeapHOM paborer / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOpMBI TEKYIIEH U MTPOMEKYTOUHOMH
arrectanuu / Requirements and forms of current and
interim certification

Tect, npoekT
OK3aMeH

Test, project
Exam

14




Cneunanbaocts / Speciality: buonndopmaruka / Bioinformatics
YueOHas qucuuninHa « TakcOHOMUS U CHCTEMATHKA KMBBIX CHCTeM», MOAYJIb «buouHpopMaTuKa U HHOCHCTEMATHKA
Academic discipline «Taxonomy and Systematics of Living Systems », module «Bioinformatics and biosystematics»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

TakCOHOMUS U CHCTEMaTHKa BUPYCOB,
MHUKPOOPTaHU3MOB, PACTEHHUIA, BOJIOPOCICH, TprHOOB
1 TprUOOTIOIOOHBIX OPTaHU3MOB, 300JIOTHIECKIX
00BEKTOB

Taxonomy and systematics of viruses, microorganisms,
plants, algae, fungi and fungus-like organisms,
zoological objects

dopmupyemsie komnerenimu / The formed
competences

[IpoBoauTh  ompeneneHWEe  BHUJAOB  3YKapHOT,
MIPOKapUOT u BUPYCOB, HCIONb30BaTh
MOJIEKYJISIpHBIE ¥ OMOMH(POPMAaIHOHHBIE TOIXObI B
TaKCOHOMUU U CUCTEMATHKE

Identify species of eukaryotes, prokaryotes and viruses,
use molecular and bioinformatic approaches in
taxonomy and taxonomy

Pesynbrarel 00y4eHus (3HaTh, yMETh, BIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HATh:
— TIOHATHS TAKCOHA, TAKCOHOMHYECKON KaTeTOpHH,
BHJIa KAK OCHOBHOU TaKCOHOMHYECKOU KaTErOpUU;
— OCHOBHBIC HpI/IH]_[I/IHI)I HOMCHKHaTypI)I OCHOBHBIX
CHUCTEMAaTHYECKUX TPYIII )KUBBIX OPTaHU3MOB;

- METOIUYECKHE TIPUHITATIBI MMOCTPOCHUS
COBPEMEHHBIX CUCTEM OPTaHUYECKOTO MHUPA;

— MECTO OCHOBHBIX rpynr[ JKHUBBIX OpFaHI/I3MOB B
Pa3IUYHBIX CHCTEMaX OPraHMYECKOTO MUPA;

— HpI/IeMBI HUCIIOJIB30BaAHUA HpI/IHHI/IHOB
OMOJIOTHYECKOM CHUCTEMATHKM JUIS IOCTAHOBKHA H
pEelIeHNsT HCCIEeOBAaTeNbCKUX 3aJad B 3TOM
obnacTy;

YMETh:

— UHTEPIPETUPOBATh TIIOJIOKEHHE TAaKCOHOB B
CHCTEMe OPraHUIeCKOTO MHpA;

— HpI/IMeHHTB TCXHOJIOITMKU C HUCIIOJB30BAHUECM
HpI/IHI_II/IHOB 6HOHOFI/I‘I€CKOI7[ CUCTCMATHUKU JJIA
MIOCTAaHOBKH U PELICHUS UCCIEA0BATENIbCKUX 3a7a4 B
3TOM 00J1acTH;

— BBIACIISITH JUATrHOCTUYCCKUC HpI/ISHaKI/I,
OTIPEJIEIIATH U OMUCHIBATH MPEIJIOKECHHBIA O0BEKT;

— WCIONIb30BaTh 0a3bl JAHHBIX JUIS PEIICHUS
BOHpOCOB TaKCOHOMHMHH, HOMeHKHaTprI n

know:

— the concept of a taxon, a taxonomic category, and
species as the primary taxonomic category;

— the basic principles of nomenclature of the main
systematic groups of living organisms;

— methodological principles for constructing modern
systems of the organic world,;

— the place of the main groups of living organisms in
various systems of the organic world;

— methods of using the principles of biological
systematics to formulate and solve research tasks in this
field;

to be able to:

— interpret the position of taxa in the system of the
organic world;

— apply technologies using the principles of biological
systematics to formulate and solve research tasks in this
area;

— identify diagnostic traits, determine and describe a
given object;

— use databases to address issues of taxonomy,
nomenclature, and classification of the main groups of
living organisms;

have skills in:
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KiIaccu(uKalMd ~ OCHOBHBIX JKUBBIX
OpPTraHHU3MOB;

BIIAJIETh:

— OCHOBHBIMH TIpaBWJIaMH HAUMEHOBAaHHS >KUBBIX
OPraHM3MOB pa3HbIX CUCTEMAaTHUECKHUX TPYIIIL;

—  ONBITOM  TPUMEHEHHS  TEXHOJOTHHA  C
WCTIONb30BAaHUEM  TNPUHLMUIOB  OHONOTHMYecKOn
CHCTEeMaTHKW JJIs1 TIOCTAHOBKM M  PEILCHUs
HCCIIEI0OBATENbCKUX 3a]1ad;

— ONBITOM peaju3alMy 3HAaHUM COBPEMEHHOU
CUCTEMAaTUKW  JKUBOTHBIX, pPAacTCHU#, TpHOOB,
Oakrepwi, BHPYCOB TUTS COXpaHEeHHUs
Oropa3zHo00pa3ys JKUBBIX OPraHM3MOB Ha 3eMiie;

— HaBbIKaMH HUCIIOJIB30BaHUs 3HAHUN 110
TAaKCOHOMHUHM, HOMCHKJIAType U KIacCUPHUKAIUU
OCHOBHBIX TPYII XUBBIX OPTaHU3MOB B HAYYHOH H
nenaromqecxoﬁ ACATCIBbHOCTH

rpymi

— the basic rules for naming living organisms of different
systematic groups;

— experience in applying technologies using the
principles of biological systematics for setting and
solving research problems;

— experience in implementing knowledge of modern
systematics of animals, plants, fungi, bacteria, and
viruses to preserve the biodiversity of living organisms
on Earth;

—skills in using knowledge of taxonomy, nomenclature,
and classification of major groups of living organisms in
scientific and educational activities

Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOTYJIS / 1 1
Semester of study

IpepexBusutsl / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eAHHAIIAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOPMBI TEKYIIEH 1 TPOMEKYTOUHOMH
arrectanuu / Requirements and forms of current and
interim certification

YcrHblii onpoc, pedepar
3auer

Oral examination, essay
Credit
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Cneunanbaocts / Speciality: buonndopmaruka / Bioinformatics
Yueonas qucuuninHa «MosekyasspHas 1 OMOXMMHYECKasi IBOJIIOLMS KUBBIX CHCTEM», MOAYJIb « buonngopmaTnka u GmocucreMaTuka /
Academic discipline «Molecular and Biochemical Evolution of Living Systemsy», module «Bioinformatics and biosystematics»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OpomoronHbIe Tporiecchl B JIHK u Oenkax;
SBOJIIOIMOHHBIC MTPOLIECCHI B MOMYJIALUIX U
KPYITHBIX TAKCOHAX

Evolutionary processes in DNA and proteins;
evolutionary processes in populations and higher taxa

dopmupyemsbie kommerenimun / The formed
competences

[IpumensTh omonH(pOpPMAITHOHHBIC METOJIBI
3BOJTIOIIMOHHOTO aHAJTM3a TCHOMHBIX M IPOTCOMHBIX
JTAHHBIX, (UITOreHETHYECKOTO aHammsa
HYKIICOTUTHBIX MOCIEI0BATEILHOCTEH u
MIPOCTPAHCTBEHHBIX OMOMOJIEKYJISIPHBIX CTPYKTYP, a
TaKKe rpaduIecKoro MIPEICTaBJICHUS
OHOMH()OPMAIIMOHHBIX JTAHHBIX Pa3JIMYHOTO TUIA

Apply bioinformatic methods of evolutionary analysis of
genomic and proteomic data, phylogenetic analysis of
nucleotide sequences and spatial biomolecular
structures, as well as graphical representation of
bioinformatic data of various types

Pesynbrarel 00y4eHus (3HATh, yMETh, BIAACTh) /
Learning outcomes (know, be able to, have skills in)

3HaTh:

- COBpEMEHHBIC TEOPUH IBOJTIONUOHHON THHAMUKH,
peann3yemMoii Ha ypOoBHE MaKpOMOJIEKYIL;

- 0COOEHHOCTH U OTPAaHUYECHHS METO/IOB,
MIPUMEHSEMBIX TSI H3yUEHUS MOJICKYJISIPHOM
SBOJTIOIUY;

- OCHOBHBIE CTATUCTUYECKHUE TTOIXOIBI,
HCTIONB3YEeMBIC JUTS OIEHKH MTOTyIacMBbIX
pe3yabTaTOB B 3BOJIOIIMOHHBIX UCCIICIOBAHUNIX ;-
O0COOCHHOCTH Pa3BOpAYMBAHUS HEUTPAIBHON H
aJaNTHBHOM ABOIIIONNY B KPYITHBIX TAKCOHAX
JKUBBIX OPTaHU3MOB;

- IPUHIIUAIIEI PEKOHCTPYKIIMN BOJOIMOHHBIX
COOBITH Ha OCHOBE JIAHHBIX CEKBEHUPOBAHUS
JHK;

YMETB:

- aKTyaJIM3UPOBATh AHATUTUYECKUE 33/1a4H,
oAOUpaTh U UCTIOIL30BATH PEICBAHTHBIE METOTBI
ononH(pOpPMATHUKH TSI paOOTHI C TAHHBEIMU B
00J1aCcTH MOJIEKYJISIPHOH 3BOJFOIIHH;

- POBOAMTH OMOJOTHYECKYIO HHTEPIIPETAIIUIO
pe3yIbTaTOB, MOJYIAEMBIX METOIAMU

Know:

- modern theories of evolutionary dynamics
implemented at the macromolecular level;

- features and limitations of methods used to study
molecular evolution;

- main statistical approaches used to evaluate results
obtained in evolutionary studies;

- characteristics of the unfolding of neutral and adaptive
evolution in large taxa of living organisms;

- principles of reconstructing evolutionary events based
on DNA sequencing data;

Be able to:

- update analytical tasks, select and use relevant
bioinformatics methods for working with data in the
field of molecular evolution;

- carry out biological interpretation of results obtained
using evolutionary bioinformatics methods;

have skills in:

- basic methods of evolutionary bioinformatics;

- conceptual and analytical tools of bioinformatics
necessary for working with data in evolutionary studies
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SBOJIIOIIMOHHOM OMOMH(OpMATUKY;

BIIAJICTh:

- OCHOBHBIMH METOJAaMH HBOIIOIIOHHON
OononHMOpMaTUKY;

- MOHATHUHHBIM U aHATUTHYECKUM alIapaToM
OomonH(pOpPMaTHKH, HEOOXOTUMBIMH IJI PaOOTHI ¢
JAHHBIMU B 9BOJIIOIMOHHBIX MCCIEJOBaHUIX

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 2 2
Semester of study

IpepexBusuts / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX EIUHHLAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOpMBI TEKYIIEH 1 MTPOMEKYTOUHOH
arrectanuu / Requirements and forms of current and
interim certification

YcrHblii onpoc, pedepar
3auer

Oral examination, essay
Credit
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Cneunanbaocts / Speciality: buonndopmaruka / Bioinformatics
Yueonas qucuuminna «ludposoe dpenoTunnpoBanue u aHaIu3 U300paxkeHuil B Ononorun», Mmoayib «llpuxnagnas ouonndopmaTuxka /
Academic discipline «Digital Phenotyping and Image Analysis in Biology», module «Applied Bioinformatics»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

MeTo b1 aHANIN3a OMOJIOTHYECKUX N300paKCHUH;
METOIbI MAIIIMHHOTO OOYYCHUS JJIs aHAIN3a
H300pasKCHHIA

Methods of biological image analysis; machine learning
methods for image analysis

dopmupyemsbie kommerenimu / The formed
competences

[IpoBomuTh (EeHOMHBIM aHAMM3 OHOJOTHIECKUX
O00BEKTOB C UCIOJIb30BAHUEM COBPEMEHHBIX CUCTEM
BBICOKOTPOU3BOTUTEIHHOTO (hEHOTHUITHPOBAHHUS

Conduct phenomic analysis of biological objects using
modern high-throughput phenotyping systems

Pesynbrarel 00y4eHus (3HATh, yMETh, BIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HaTh:

- METO/bI HU(PPOBOTO PEHOTUITUPOBAHUS;
- TEXHOJIOTMM U  alNTOPUTMEI
OMOJIOTNYECKHX JaHHBIX;

- YCTPOMCTBO ¥ IPHHITHIT pabOTHI PETHCTPUPYIOIINX
CEHCOPOB MU (PECHOTHITNPOBAHUY;

- OCHOBHBIC TPOOJIEMBI W TEPCIEKTHBBI PAa3BUTHS
(heHOMHKHM pacTeHH ¥ >KUBOTHBIX, HOBEHIIIHE
JNOCTIDKEHHsST B OOJIACTH (DCHOTUITUPOBAHUS U
IIIyOOKOTO KOMITBIOTEPHOTO aHanu3a (EHOMOB
KHBBIX CUCTEM;

YMETh:

- BBIJIBUTATh 000CHOBaHHEIE THITOTE3bI,
TUIAHUPOBATh IKCIIEPUMEHTAJIBHBIE HCCIIEI0BaHUS,
MPOBOJUTH CPAaBHHUTEIBHBI aHAIN3 JINTEPATyPHBIX
JAHHBIX W TIOTYYEHHBIX PE3yJIbTaTOB;

- HCIIOJIB30BaTh 0a30BBIE METO/IBI CTATHCTHYECKOTO

aHajii3a

aHanM3a  JUIL pelleHWs  3aJa4  aHaH3a
OHMOJIOTHYECKUX N300paKeHUH;
BIIAJIETh:

- TEXHUKOW aHallN3a HAYYHBIX JTAHHBIX;

- COBPEMEHHOM TEPMUHOJIOTHEN, TPUMEHAIOIIEHCA B
obmactu 1mudpoBoro HEHOTUIMUPOBAHUS M aHAIH3a
n300paKeHNH;

- BaXHEWIIUMU  METOJAaMHU  HCCIICOBAHUSA
(heHOTHITIOB M X KOMIIBIOTEPHOTO aHAIN34,

Know:

- methods of digital phenotyping;

- technologies and algorithms for analyzing biological
data;

- the structure and operating principles of recording
sensors in phenotyping;

- the main problems and prospects for the development
of plant and animal phenomics, the latest achievements
in phenotyping, and deep computational analysis of
living system phenomes;

be able to:

- formulate well-founded hypotheses, plan experimental
studies, conduct comparative analysis of literature data
and obtained results;

- use basic statistical analysis methods to solve tasks in
biological image analysis;

have skills in:

- techniques for analyzing scientific data;

- modern terminology used in the field of digital
phenotyping and image analysis;

- essential methods for studying phenotypes and their
computational analysis;

- basic skills and competencies in using existing
software tools to solve image analysis tasks
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- 0a30BbIMH HAaBBIKAMHU M YMCHHSIMH MPUMCHCHUS
CYIIECTBYIOIIMX  MPOTPAMMHBIX  CPEACTB IS
penieHns 3aja4d aHan3a n300pakeHu i

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 2 2
Semester of study

Ipepexsusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX SIUHHIAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOpMBI TEKYIIEH U MTPOMEKYTOUHOH
arrecrauuu / Requirements and forms of current and
interim certification

VYeTHbI onpoc
3auer

Oral examination
Credit
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Cneunanbaocts / Speciality: buonndopmaruka / Bioinformatics
Yueonas nucuuminna «buonndopmannonHbie MoaXoAbl B HCCJIEAOBAHUM 0€JIKOB H META00IUTOB», MOAYJab «IIpukaannas 6uoundopmaruka /
Academic discipline «Bioinformatic Approaches in the Study of Proteins and Metabolites», module «Applied Bioinformatics»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CrpykrypHas 1 QyHKIMOHAIILHAS POTCOMHUKA,;
KOMITBIOTEPHBII aHAIH3 MPU HCCIICIOBAaHUH OCIIKOB
1 METa0OJINTOB

Structural and functional proteomics; computer analysis
in the study of proteins and metabolites

dopmupyemsbie kommerenimun / The formed
competences

[IpumensaTs OnomHGOPMAMOHHBIC TOIXOMIBI IS
HCClleIoBaHus OEIKOB M METa0OJINTOB

Apply bioinformatics approaches to study proteins and
metabolites

Pesynbrarel 00y4eHus (3HaTh, yMETh, BIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HaTh:

- METOJIbI CCIIEIOBAHMSI TOMUTIEITHTHBIX
MTOCIIEI0BATENBHOCTEH, MX OIMCAHUS,
MpeICKa3aHusl CTPYKTYPBI U (PYHKIIUH;

- 0COOEHHOCTH, BO3MOKHOCTH ¥ OTPaHUICHUS
CHETMATN3NPOBAHHBIX 0a3 JaHHBIX U CIIeNU(UKY
PaboThI C HUMH;

YMETH:

- HCTIONIb30BaTh CTaHIAPTHBIE MAKETHI IPUKIIATHBIX
KOMITHIOTEPHBIX MPOTPaAMM JISI PEIICHUS
MIPAKTHUYECKUX 3a/1a4 UCCIIeIOBAaHNUS OEKOBBIX
MOJIEKYIT;

BIIA/ICTh:

- TEPMUHOJIOTUEN U MIOHATUIHBIM anmapaTomM
COOTBETCTBYIOIINM U3y4aeMOU TUCITUILTHHE;

- HaBBIKaM¥ pa0OThI C MOJIEKYJISIPHBIME 0a3aMu
JTAaHHBIX;

- METOJIaMH MPOBEICHUS HEOOXOIUMBIX 3TAIOB
CTaTHCTUYECKOTO ¥ CPAaBHUTEIHLHOTO aHAIIN3A,
KOMITHIOTEPHOU 00pabOTKH, MOACTUPOBAHIS
TIOJTMIEITHIHBIX ITOCIIETOBATEIHbHOCTEN

Know:

- research polypeptide sequences, their descriptions,
structure and function predictions;

- understand the features, possibilities, and limitations of
specialized databases and the specifics of working with
them;

Be able to:

- use standard software packages to solve practical
problems in protein molecule research;

have skills in:

- the terminology and conceptual framework
corresponding to the studied discipline;

- working with molecular databases;- methods for
performing necessary stages of statistical and
comparative analysis, computer processing and
modeling of polypeptide sequences

Cemectp nzyueHus: yd4eOHON TUCIMIUIMHBI, MOIYIS / 2 2
Semester of study

IMpepexsusutsl / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eIUHHIAX (KpeanuTax) / 3 3

Credit units
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KOJ’II/I‘IGCTBO AyAUTOPHBIX YaCOB U 4aCOB
caMmocTosTeapHOM paboter / Academic hour of
students' class work, hours of self-directed learning

32/58

32/58

TpeboBanus U GopMbI TEKYIIEH 1 TPOMEKYTOUHOH
arrectanuu / Requirements and forms of current and
interim certification

YcrHbIi ompoc, pedepar
3auer

Oral examination, essay
Credit
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Cneunanbaocts / Speciality: buonndopmaruka / Bioinformatics
Y4yeOHas TMCHUILUIMHA «AHAJTU3 T€eHOMOBY, MOayJib «IIpukinagnas ououndopmMmaTuKa /
Academic discipline «Genome analysis», module «Applied Bioinformatics»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

BripaBHIBaHNE OHOJIOTUYECKUX
[IOCJIEZI0BATENBHOCTEN; CTPYKTYpHAs U
(yHKLIMOHANbHAS aHHOTALUS 3YKapUOTHIECKUX
T€HOMOB; PaBHUTENIbHBIN aHAJIN3 TEHOMOB

Alignment of biological sequences; structural and
functional annotation of eukaryotic genomes;
comparative analysis of genomes

dopmupyemsie komnerenimu / The formed
competences

[IpumenaTh OMOMH(DOPMAITMOHHBIC TTOAXOJBI IS
HCCIIENOBAHNS OEJIKOB M META00IINTOB

Apply bioinformatics approaches to study proteins and
metabolites

Pesynbrarel 00y4eHus (3HATh, yMETh, BIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HaTh:

- OCHOBHBIC MOHATHSI OMOMH(DOPMATHKH,
0COOEHHOCTH alITOPUTMOB, UCTIONB3YEMBIX TIPU
pelIeHnsx 3a1auu OnonH()OPMATHKH,
TEOPETUUCCKUE MPEATOCHUIKA UH(POPMAIIMOHHOTO
MOJIX0/1a K aHANN3Y OMOIOTHYECKUX JaHHBIX;

- TEOPETUIECKHE OCHOBBI 00PaOOTKH TaHHBIX
MOJTHOT€HOMHOT'O CEKBCHUPOBAHHS;

- OCHOBHBIE MTPOTPaMMHBIE CPEJICTBA PAOOTHI C
O0rOMHGOPMATHUECKUMH JIAHHBIMHU, UCIIOJIb3yEMbIC
B HACTOSIIIEE BPEMs UCCIICIOBATENIIMH B UX
po(ecCUOHATBHON IEATEIbHOCTH;

YMETh:

- IPUMEHSTh UHPOPMAITHOHHBIEC MOTXOJIbI K
aHaJIM3y TEHOMOB BBICOKOU CIIOKHOCTH;-
palMOHATIBHO HCIOIB30BaTh B POQECCHOHATEHON
JESITEITBHOCTH TEXHOJIOTHH Pa0OThI ¢ JJAHHBIMHU
MOJTHOT€HOMHOT'O CEKBCHUPOBAHHS;

- KOPPEKTHO IMPEJICTABIISITh Pe3yIbTAThl HAYYHBIX
HCCIICJOBAHUM;

- NCTIOJIb30BaTh OCHOBHBIE TEXHOJIOTHU
BH3yaJIN3aINH PE3YIhTATOB 00PaOOTKN JAHHBIX;
BIIAJIETh:

- YCTOMYMBBIMH HaBBIKAMH PallMOHAIBHOTO
WH(POPMALMOHHBIX TEXHOJIOTUH MPH U aHAIN3E
TeHOMHBIX JIAHHBIX;

Know:

- the basic concepts of bioinformatics, the features of
algorithms used in solving bioinformatics problems, the
theoretical foundations of the information approach to
the analysis of biological data;

- the theoretical foundations of processing whole-
genome sequencing data;

- the main software tools for working with
bioinformatics data currently used by researchers in their
professional activities;

be able to:

- apply information approaches to the analysis of highly
complex genomes;

- use technologies for working with whole-genome
sequencing data efficiently in professional activities;

- correctly present the results of scientific research;

- use basic technologies for visualizing data processing
results;

have skills in:

- rational use of information technologies in the analysis
of genomic data;

- applying information technologies for analyzing data
from international nucleotide and amino acid sequence
databases
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- HCIOJIb30BaHUs 0a30BEIMH HABBIKAMU H
YMEHHSIMH TPUMEHEHUS HHPOPMAITHOHHBIX
TEXHOJIOTHH JJISl aHAJIN3a TaHHBIX U3
MEXTYHAPOJHBIX 0€3 TaHHBIX HYKJICOTHIHBIX U
AMUHOKHCIIOTHBIX MOCJIEeI0BATEIbHOCTEH

Cemectp nsyueHus y4eOHOW TUCIIMTUTMHBI, MOJTYIIS / 2 2
Semester of study

IpepexBusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX eIUHHLAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

camocTosTeapHOM pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBarus 1 GOpPMBI TEKYIIEH 1 TPOMEKYTOUHON
arrecraumu / Requirements and forms of current and
interim certification

YcrHbIl ompoc, pedepar
3auer

Oral examination, essay
Credit
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Cneunanbaocts / Speciality: buonndopmaruka / Bioinformatics
Yueonas qucuuninHa « CTpyKTypHasi 6M0JI0THS», MOAYJIb «CTPYKTYpHAsi M CUCTeMHAasi OMOJIOTUs» /
Academic discipline «Structural Biology», module «Structural and Systems Biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

MeTOI[I)I OKCIICPUMCHTAJILHOI'O aHaJIn3a CTPYKTYpP
MAaKpOMOJICKYJI; aHaJIN3 U IIPUMCHCHUC
CTPYKTYPHBIX JaHHBIX

Methods of experimental analysis of macromolecular
structures; analysis and application of structural data

dopmupyemsbie komnerenimun / The formed
competences

AHanmm3MpoOBaTh CTPYKTYpPY OENKOB U APYTUX
OHMOMONIMMEPOB KHUBBIX CHCTEM

Analyze the structure of proteins and other biopolymers
of living systems

Pesynbrarel 00y4eHus (3HaTh, yMETh, BIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HaTh:

- OCHOBHBIC METO/IbI, UCTIONIb3YEeMbIC JJIS
OMpeACIICHHsI CTPYKTYPhl MAKPOMOJICKYJ U
CYIIPaMOJICKYJISIPHBIX KOMILIEKCOB;

- CIOCOOBI XPaHEHUSI JAHHBIX O MOJICKYJISIPHBIX
CTPYKTYypax;

- IOAXOJBI K aHAIU3Y CTPYKTYPHBIX JaHHBIX;

- MOJIXO/IbI K BU3YaJIM3allUU CTPYKTYPHBIX TaHHBIX;
- MOJICIIMPOBAHUE CTPYKTYP MaKPOMOIICKYT,

- IOAXOJBI K BUPTYyAIIbHOMY CKPUHUHTIY JIATAHI0B
U Pa3pabOTKH JICKAPCTB HA OCHOBE CTPYKTYPHBIX
IAHHBIX;

YMETh:

- M0JIb30BAThHCS OOIIECTBEHHO JOCTYITHBIMH Oa3aMu
JIAHHBIX C IIENBI0 MOJTYYCHHUS CTPYKTYPHBIX
IAHHBIX;

- BU3YaJTU3UPOBATH CTPYKTYPHI OMOJIOTHUECKIX
MOJIEKYT;

- aHATU3UPOBATH CTPYKTYPBI OMOIOTHUECKUX
MOJIEKYJ, B YaCTHOCTH BBIIOJIHATE CTPYKTYPHOE
BBIPABHUBAHUE, [IPOU3BOAUTH CPABHEHUE ABYX U
0oJjiee CTPYKTYp, MPOU3BOUTH PACUETHI
FeOMeTpI/IT-IeCKI/IX XapaKTepI/ICTI/IK;

BIIAJIETE:

- CIIEIUANIEHOM TEPMHHOJIOTHEH B 00JIaCTH
CTPYKTYPHOH OHUOJIOTHY;

- 3HAHUSIMH OOIMX METOIUYECKHUX ITOAXO0I0B B

Know:

- the main methods used to determine the structure of
macromolecules and supramolecular complexes;

- ways of storing data on molecular structures;

- approaches to analyzing structural data;

- approaches to visualizing structural data;

- modeling macromolecular structures;

- approaches to virtual screening of ligands and
structure-based drug design;

be able to:

- use publicly available databases for obtaining structural
data;

- visualize biological molecule structures;

- analyze biological molecule structures, in particular,
perform structural alignment, compare two or more
structures, and calculate geometric characteristics;
have skills in:

- specialized terminology in the field of structural
biology;

- knowledge of general methodological approaches in
structural biology;

- methodological approaches to analyzing the spatial
structure of proteins and their complexes
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CTPYKTYPHOUH OHMOJIOTHY;
- METOJTMIECKIMH TTOIXOJAMH aHAIH3a

MIPOCTPAHCTBEHHON CTPYKTYPHI OETIKOB B UX

KOMIUIEKCOB
Cemectp uzyueHus y4eOHON TUCIMIUIMHBI, MOIYIIS / 2 2
Semester of study
Ipepexsusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX EIUHHLAX (KpeanuTax) / 3 3
Credit units
KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOpMBI TEKYIIEH 1 MTPOMEKYTOUHOH
arrectanuu / Requirements and forms of current and
interim certification

YeTHBII opoc, TECT
OKx3aMeH

Oral examination, test
Exam
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Cneunanbaocts / Speciality: buonndopmaruka / Bioinformatics
YueoOnas qucuuninHa «MateMaTuueckoe MoeTUPOBaHNe B OM0JI0THI», MOTYJIb «CTPYKTYpPHasl M CHCTEeMHAs OMOJI0THS /
Academic discipline «Mathematical Modeling in Biology», module «Structural and Systems Biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

bazoBrie MOACIN OHOJIOrHYECKUX CHCTEM, CECTCBBIC
MOACIN OHOJIOTUYECKHX CHUCTEM,; MCTObI
MOJICKYJIAPHOI'O MOACINPOBaHUA; ar€HT-
OPHUCHTUPOBAHHBIC MOJCIN

Basic models of biological systems, network
models of biological systems; molecular modeling
methods; agent-oriented models

dopmupyemsie komnerenimu / The formed
competences

HpI/IMCHﬂTL METOIBI MaAaTEMaTH4YCCKOI'O
MOACIUPOBAaHUA K OMOJIOTHUYECKUM CHCTEMaM U

Apply mathematical modeling methods to
biological systems and processes, use and develop

mporeccam,  HMCHONb30BaTh W paspabareiBath | mathematical models, interpret modeling results
MaTEMATHYCCKUEC MOACIN, HUHTCPIPETUPOBATH
pe3yJIbTaThl MOJAEINPOBAHUSA

Pesynbrarel 00y4eHus (3HATh, yMETh, BIAICTh) / 3HaTh: Know:

Learning outcomes (know, be able to, have skills in) —  OCHOBHBIC  TmoOHATHS ®  ompenencHus | — the basic concepts and definitions of

MAaTe€MaTU4Y€CKOI0 MOJACIMPOBAHNA,
— OCHOBHBI€ 3Tallbl IMOCTPOCHUSA MaTeMaTH4YeCKOi
MOJCIN Ha OCHOBE OHOJIOTHYCCKUX JaHHBIX,

- OCHOBHEIE TTOHSTHS u aJITOPUTMBI
MaTEeMaTHUYECKOro armapara, IPUMEHSIEMOro B
OHOJIOTUH;

— OCHOBHEBIE JTaIlbl UCCIEAOBAHUS MOJIEIIH;

YMETh:

— aHaIM3UpOBaTh OHWOJOTMYECKHE JIAHHBIE W
BBIABUTATh  OOOCHOBAaHHBIE  THMIIOTE3B IS

MOCTPOCHUA MOACIIN,

— INTAHUPOBATH OCHOBHBIC 3TAllbl MOACIIUPOBAHUSA; —
MNPOBOAUTH OLUCHKY TOYHOCTHU HOHy‘IeHHOfI MOACIIN,
— BBIIIOJIHATH CpaBHHTeHBHBIﬁ aHaJIN3 pE3yJIbTAaTOB,

TTOTYICHHBIX pu MOJICITUPOBAHUH, c
JUTEPATYPHBIMU JTaHHBIMU;
BJIAZIETh:

— COBPEMEHHOU TEPMHUHOJIOIUEHN, IPUMEHSIOIIEHCS
B 00JIaCTH MaTeMaTHYECKOTO MOJICIIUPOBAHHS;

- OCHOBHBIMH METOJAMHU IIOCTPOEHUSA
MaTeMaTUIECKUX MOJCIICH;

mathematical modeling;

— the main stages of building a mathematical model
based on biological data;

— the basic concepts and algorithms of the
mathematical tools used in biology;

— the main stages of model research;

be able to:

—analyze biological data and formulate well-
founded hypotheses for model building;

— plan the main stages of modeling;

— evaluate the accuracy of the resulting model;

— perform comparative analysis of the results
obtained through modeling with literature data;
have skills in:

— modern terminology used in the field of
mathematical modeling;

— the main methods of constructing mathematical
models;

— basic skills and abilities in using existing
modeling software packages
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— 0a30BBIMH HaBEIKAMH U YMCHUAMU NPUMCHCHUSA
CYHICCTBYIOIIUX NAKETOB MOACTIMPOBAHUS

Cemectp nzyueHus y4eOHON TUCIIMTUTMHBI, MOJTYIIS / 2 2
Semester of study

[TpepexBusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX SIUHHIAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

camocTosTeapHOM pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus u GOpPMBI TEKYIIEH 1 TPOMEKYTOUHON
arrecraumu / Requirements and forms of current and
interim certification

YcrHbIH omnpoc, pedepar
3auer

Oral examination, essay
Credit
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Cneunanbaocts / Speciality: buonnpopmaruka / Bioinformatics
Y4yeonasn guciuninHa «O0pa3oBaTebHbIe TEXHOJOTHH B BBICIIEH IIKOJI€»/
Academic discipline «Educational technologies in higher education»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

TeopeTnueckue OCHOBBI TEXHOIOTH3AINH
00pa3oBaHMsl, CYIIHOCTHBIE XapaKTEPHUCTUKU
00pa3oBaTeIbHBIX TEXHOJIOTHIL; IPOEKTUPOBAHHE
00pa3oBaTeIbHOM ACSITEIEHOCTH C IPUMEHEHHEM
TeXHONOTHH. TeXHOIOruM TPaJUIIIOHHOTO,
poOIEMHOr0, IPOEKTHOTO, MOLYJIBHOTO U
MIPOTPaMMHUPOBAHHOTO O0YUCHUSI.
WnTepakTHBHBIE U HHPOPMALITMOHHBIE
TEXHOJIOTHH B 0Opa3oBaHuu. TexHomoruu
JMAarHOCTHKH OLIEHKH KayecTBa 00pa3oBaHusl

Theoretical foundations of technologization of
education, essential characteristics of educational
technologies; design of educational activities using
technologies. Technologies of traditional, problem-
based, project-based, modular and programmed learning.
Interactive and information technologies in education.
Technologies for diagnostics of education quality
assessment

dopmupyemsbie komnerenimu / The formed
competences

[IpuMeHATh MCHXOJIOro-Tiearornueckue MeTO b
u WHPOPMAITMOHHO-KOMMYHUKAIIHOHHEIE
TEXHOJIOTMH B 00pa30BaHUM U YIPABICHUH

Apply psychological and pedagogical methods and
information and communication technologies in
education and management

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HAaTE:
CYIIIHOCTHBIG XapaKTepI/ICTI/IKI/I TEXHOJIOTU3allun
o0pa3oBaTeabHOrO Npoliecca;

— TeHe3uc u CYLIHOCTh MTOHSTHSA
MEeIarornyeckoil  TEXHOJOTHH;  KiacCH(UKaINN
MeAaroru4eckKux TEXHOIOTH;

—  CYIIHOCTb OCHOBHBIX 3¢ GEeKTUBHBIX
TEXHOJIOTHH, OCOOCHHOCTM M  YCJIOBHS  HX
UCTIONIb30BaHMs B Iporeccax oOydeHHs U
BOCIIMTAHUS;

—  OCHOBBI JIMATHOCTHKH PE3yJIHTATOB O0yUYESHUS
U BOCIHUTaHHUA B YCJIOBUAX TCXHOJOTHU3allUU
00pazoBaTeNLHOTO MPOIIECCa;

YMETH:

— XapaKTECPU30BaATh NCAAroridy€CKUC SABJICHUA C
MO3HINI TEXHOJIOTHTUECKOTO MOIX0a;

— OCBauMBaTh HHHOBALIMOHHBIC TEXHOJIOTHU U
BHEJPATH UX B 00pa30BaTENbHBIN MPOIIECC;

know:

— essential characteristics of the technologization of the
educational process;

— genesis and essence of the concept of pedagogical
technology; classification of pedagogical technologies;
— essence of the main effective technologies, features
and conditions of their use in the processes of training
and education;

— principles of diagnostics of the results of training and
education in the context of technologization of the
educational process;

be able to:

— characterize pedagogical phenomena from the
standpoint of a technological approach;

— master innovative technologies and implement them in
the educational process;

— select and use effective pedagogical technologies in
the pedagogical process, taking into account the
specifics of the academic discipline;
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— BBIOMpATh H HUCIONB30BaTh 3((EeKTHBHBIC
[IE€arorn4eckue TEXHOJOTHU B IE€JaroruueckoM
mporecce ¢ y4eroM crnenupuku  ydeOHOM
JUCLUTUTNHB;

HUMETDH HaBBIK:

— aJanTHPOBaHUS MEAArOTMYECKUX TEXHOJIOTHI K
yueOHOMY M BOCIHUTATEIBHOMY IpolLeccaM B
KOHKpeTHOM YBO ¢ yuerom crnenndukn
MpernoJaBacMon JUCHUIIINHEI,

— IPOEKTHPOBaHMS  y4yeOHBIX  3aHSATHH ¢
npuMeHeHneM 3((eKTHBHBIX 00pa30BaTEIHHBIX
TEXHOJIOTHI;

— aHanu3a 3aHATHS, MIPOBEICHHOTO c
HCIOJBb30BaHUEM 00pa30BaTEIbHON TEXHOIOTHH;
UCIIOJIb30BaHUS
IE

— pa3paboTku W/unm
JMAarHOCTHYECKOTO UHCTPYMEHTapHS
M3MEpEHUs] KOMITETeHIMH 00yJaromuxcs

have skills in:

— adaptation of pedagogical technologies to the
educational and upbringing processes in a specific
educational institution, taking into account the specifics
of the discipline being taught;

— design of educational lessons using effective
educational technologies;

—analysis of a lesson conducted using educational
technology;

— development and/or use of diagnostic tools for
measuring students’ competencies.

CeMecTp u3ydeHus: ydeOHOM TUCIIMITIUHBI, MOTYJIS /
Semester of study

1

Ipepexsusutsl / Prerequisites

HCI/IXOJ'IOFI/IH, ncaaroruka

Psychology, pedagogy

TpynoeMKoCTh B 3a4€THBIX eAHHAIIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 34/56 34/56

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOPMBI TEKYIIEH U TPOMEKYTOUHOH
arrecranuu / Requirements and forms of current and
interim certification

Jloknaa-npeseHranusi, 3cce, IPOSKTUPOBAHUE
TEXHOJIOTUYECKON KapThl 3aHATHA, yt{e6Ha${
JHMCKYCCHST; pedepar, TBOPYECKOe 3a/1aHHe

(IpoeKT), TecTUpOBaHue / 3a4eT

Report-presentation, essay, designing a technological
map of the lesson, educational discussion, abstract,
creative task (project), testing / credit
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Cneumnanbaocts / Speciality: buonnpopmaruka / Bioinformatics
Yueonas qucuuminna «®@unocodus 1 MeTOI0I0THA HAYKIDY/
Academic discipline «Philosophy and Methodology of Science»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CdhopmupoBats KyIbTypy HUIOCOPCKO-
METOAOJIOTUYECKOTO OCMBICIICHUS aKTyaJbHBIX
po0JieM 4enoBeka U o0riecTsa, GyHIaMeHTATbHON
U TIPUKJIAJHON HAYKH, pa3BUTHA TEXHUKH U
TEXHOJIOTH B YCIIOBHSX HU(PPOBU3ALNN
COBPEMEHHOH KYJIbTYpHI

To form a culture of philosophical and methodological
comprehension of topical problems of man and society,
fundamental and applied science, the development of
engineering and technology in the context of
digitalization of modern culture

dopmupyemsbie kommerenimun / The formed
competences

HpI/IMeHHTL METOABl HAYYHOI'O IIO3HAHUA B
HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH, TCHEPUPOBATH U
PCATMN30BLIBATH MHHOBAITMOHHBLIC UJICH

Apply the methods of scientific cognition in research
activities, generate and implement innovative ideas

Pesynbrarel 00y4eHus (3HATh, yMETh, BIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HATB!
— ¢umnocockre 1 MUPOBO33PEHUYECKUE MTPOOITEMBI
B KOHTEKCTE [IECHHOCTEH COBpEeMEHHON
[UBIIIN3AIINY;

— KOHIIETITyaJIbHbIE MOJIeN! (HHIT0CO(CKO-
METO0JIOTUYECKOTO aHaIN3a HAYKH;

— ¢unococko-MeTo0I0rHYECKUE TTPOOISMBI
JHMCIHUIUIMHAPHOOPTaHM30BaHHON HAYKU;

— KOHIETITyaJbHOE COJICPKAHUE U METOJIOJIOTHIO
MCKIUCHUITIMHAPHBIX U TPAHCAUCIHUIIIIMHAPHBIX
HarpaBJIeHUH COBPEMEHHOH HAYKH;

— KOMIDIEKC CHUCTEMHBIX METOJI0B U (hritocodcko-
MCTOJOJIOTHYCCKUX MMPUHIHUIIOB COBPEMEHHOTO
HAYYHOT'O UCCIIEJOBAHMUS H COJIEpKaHHE
crienuUKN X TPUMEHEHUS B IPOpEeCCHOHATBHON
JeSITEIbHOCTHY;

— cojiep’KaHHe KOHIIEITYalIbHOTO arnapara u
METOAMKH U3 00JIaCTH TEOPUH U MPAKTHKH
apryMeHTalUH.

YMETB:

— aHAIM3HUPOBATh U OLIEHUBATH COJIEPKAHUE U
ypOBeHb PHII0cO(PCKO-METOI0IOTNIECKHX
po0JIeM IPH PEIICHUH COITMAIBHBIX U

know:

— philosophical and ideological problems in the context
of the values of modern civilization;

— conceptual models of philosophical and
methodological analysis of science;

— philosophical and methodological problems of
disciplinary-organized science;

— conceptual content and methodology of
interdisciplinary and transdisciplinary areas of modern
science;

— a set of system methods and philosophical and
methodological principles of modern scientific research
and the content of the specifics of their application in
professional activity;

— the content of the conceptual apparatus and
methodology in the field of theory and practice of
argumentation.

be able to:

—to analyze and evaluate the content and level of
philosophical and methodological problems in solving
social and professional problems;
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npoecCHOHAIBHBIX 33]1a4;

— MCTIOIB30BaTh B MPO(hEeCCHOHATBHOMN
HACCIEA0BATEIbCKON U NIEAArOTHYECKOU
JIESTSIILHOCTH 3HAHUS O Pa3BUTUU COBPEMECHHBIX
(unocodckux HaNpaBICHUI;

— IIPOBOJUTEL KPUTHICCKUH aHAIIN3, 0000IICHUE 1
CUCTEMAaTH3aIIMI0 HayYHO! HH(pOopMaIuy,
MTOCTAHOBKY IIEJICH UCCIICIOBAHUS U BHIOOD
ONITUMANTBHBIX ITyTeH U METOMIOB MX JOCTIDKEHUS;
— pa3pabaTbIBaTh HOBBIE METOBI MCCIIETOBAHU
NPUMCHHUTECIBHO K HAYYHOMY, HAYUHO-
IIPOM3BOACTBEHHOMY H II€JJar OTHYECKOMY
IPO(UITIO TEeATENHHOCTH;

— IIPOBOJUTH HAYUHBIC UCCICAOBAHUS IIPU
COOJIFOICHUY TIPUHITUIIOB aKaJeMHUYCCKOM ATHKH,
MIPU3HAHMS JTUTIHON OTBETCTBEHHOCTH 32 el ,
CPEICTRA, Pe3yJIbTaThl HAYYHOU PadOTHI;

— MPOSIBIISITH CIIOCOOHOCTH K TBOPYECTBY U
HayYHOMY ITIOUCKY B KOHTEKCTE
MEXIUCIUTUIMHAPHOTO MOAX0/1a K PEIICHHIO
MPAKTUKO-OPUCHTUPOBAHHBIX 1 (I)YH):[aMeHTaJ'IBHBIX
Hay4YHBIX TPOOIIEM.

BIIA/ICTh:

— 633OBBIMI/I HAay4YHO-TCOPECTUYCCKNMHU 3HAHUAMU
AJi p€ICHUA TCOPETUYCCKUX U IMMPAKTHUYCCKUX
3amad;

— CHUCTEMHBIM U CPaBHUTENEHBIM aHAITH30M;

— FEpMCHEBTHYCCKHUM METOIOM;

— KOMIIapaTHUBHBIM METOIOM;

— MCCIIEIOBATEIbCKUMU HaBBIKAMU;

— HaBbIKaM¥ OLICHUBAHUA IEPCIICKTUB Pa3BUTHA
BaKHEHUIITNX COIIMAJIbHBIX U DTHOHAITMOHAJIBHBIX
po0JIeM B TII00TM3UPYIOMIEMCS] MUPE B
KOHTEKCTE Mpo0sieMaTuku Guiiocohuu Kpu3uca.

— to use knowledge about the development of modern
philosophical trends in professional research and
pedagogical activities;

— to conduct a critical analysis, generalization and
systematization of scientific information, to set research
goals and choose the best ways and methods to achieve
them;

—to develop new research methods in relation to the
scientific, scientific, industrial and pedagogical profile
of activity;

— conduct scientific research in compliance with the
principles of academic ethics, recognition of personal
responsibility for the goals, means, results of scientific
work;

—to show the ability to creativity and scientific research
in the context of an interdisciplinary approach to solving
practice-oriented and fundamental scientific problems.
have skills in:

— basic scientific and theoretical knowledge for solving
theoretical and practical problems;

— system and comparative analysis;

— hermeneutical method;

— comparative method,;

— research skills;

—skills in assessing the prospects for the development of
the most important social and ethno-national problems in
a globalizing world in the context of the problems of the
philosophy of crisis.
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Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 1,2 1,2
Semester of study

Ipepexsusutsl / Prerequisites Oumocodus Philosophy
TpymoeMKoCTh B 3a4€THBIX AUHHLAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 72/52 72/52

camocTosTeapHOM paborer / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOpMBI TEKYIIEH U MTPOMEKYTOUHOMH
arrectanuu / Requirements and forms of current and
interim certification

YcTHBIM 0Npoc, KOIOKBUYM, TECT
DK3aMeH

Oral questioning, collogquium, test
Exam
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Cneumnanbaocts / Speciality: buonnpopmaruka / Bioinformatics

Y4yeonasn quciuninHa « MHOCTPAHHBIH SI3BIKY»/
Academic discipline «Foreign language»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OcymiecTBiieHHE MPOPECCHOHAITBLHOM
KOMMYHHKAIIMH Ha HHOCTPAHHOM SI3bIKE B HAYYHOU

Implementation of professional communication in a
foreign language in the scientific field

cthepe
dopmupyemsbie komnerenimun / The formed Ob6ecnieunBarthb KOMMYHHKAIIHH, nposBiATe | Provide communication, show leadership skills, be able
competences JUIEPCKHE  HaBBIKH, ObITh  cmocoOHbiM K | to build teams and develop strategic goals and objectives
KOMaH1000pa30BaHHUIO " paspabotke | Understand and analyze professional texts in a foreign

CTpaTermyecKuX Ieyel u 3a1ad

YCTHYIO M IHUCbMEHHYIO
WHOCTPAaHHOM SI3bIKE B Y4EOHOI,
COLMANTLHO-KYJIBTYpHOH cepax obmieHus

[lonumarpe u aHanM3MPOBaTH MpPOQECCHOHATBLHBIC
TEKCTbl HAa HHOCTPAHHOM $3bIKE, OCYILECTBISAThH
KOMMYHHKAallUd ~ Ha
Hay4YHOH U

language, carry out oral and written communication in a
foreign language in the educational, scientific and socio-
cultural spheres of communication

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HATh:

- TEPMUHOJIOTUYECKUE COUHULBI HAYyYHOU cepsl B
paMKax TEMaTHKH BBITTOJHAEMOTO UCCIIEIOBAHNUS;
- CHIOCOOBI ¥ TPUEMBI YTEHHS Ha MHOCTPAHHOM
SI3BIKE C MTOJTHBIM U TOYHBIM IOHUMaHHUEM
CMBICJIOBOI'O COJIEpXKaHUs (U3yUarollee YTEHUE) U C
[TOHMMaHHEM OCHOBHOT'O COJIEPKAHHS HAyYHOTO
TEKCTa (O3HAKOMHUTENILHOE YTCHUE);

- CTPYKTYPHO-5I3bIKOBBIE U KaHPOBO-
CTHJIICTUYECKUE OCOOCHHOCTH HAYYHBIX THUIIOB
TEKCTOB, B TOM 4HCIIE pedepaTa u pe3ome;
peueBbIe KinIle, He0OX0AUMBIE ISl COCTaBIICHUS
pedepaTa 1 pe3roMe HaydHOTO TEKCTa;

- cnenu(UKy PeYeBOro MOBEICHUS B cepe
HAY4YHOTO OOLICHUS;

YMETbh:

- MIOHUMATh AyTEHTHYHBIE HAyYHBIE TEKCTHI C
Pa3NUYHON MOJTHOTOH, TTyOMHOM U TOUHOCTHIO B
3aBUCHUMOCTH OT BHJIA YTEHUS (M3yvarolee u
03HAKOMHTEIHHOE YTCHHE);

know:

- terminological units of the scientific sphere within the
subject of the research being performed;

- ways and techniques of reading in a foreign language
with a complete and accurate understanding of the
semantic content (learning reading) and with an
understanding of the main content of a scientific text
(introductory reading);

- structural-linguistic and genre-stylistic features of
scientific types of texts, including abstracts and resumes;
speech clichés necessary for compiling an abstract and a
summary of a scientific text;

- the specifics of speech behavior in the field of
scientific communication;

be able to:

- understand authentic scientific texts with different
completeness, depth and accuracy depending on the type
of reading (study and introductory reading);

- to identify the supporting semantic blocks in the read
authentic text in a foreign language on scientific and
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- BBIWICHSTH OMOPHBIC CMBICIIOBBIC OJIOKU B
MPOYNUTAHHOM ayTEHTUYHOM TEKCTE Ha
WHOCTPAHHOM SI3bIKE HAYYHOW M HAYYHO-
MOMYJISIPHOM TEMAaTHKH, BBISIBJIATh JIOTHYSCKUE
CBSI3H MEXJTy HUMU;

- IepeaBaTh 1 KOMMEHTHPOBATh Ha HHOCTPAHHOM
SI3BIKE OCHOBHOE COJICPIKaHUE MPOYUTAHHOTO
TEKCTa,

- OCYIIECTBISATh YCTHYIO PE3CHTAIUIO, BECTH
Oecely ¥ apryMEHTUPOBAHHO BBIPAXKATh TOUKY
3peHI/I$1 Ha I/IHOCTpaHHOM A3BIKC I10 TEMC
BBIMOJIHAEMOT'O HAYYHOT'O HCCIICI0OBAHYIS,
COCTABIIATh PA3JIMYHBIC THIThI HAYYHBIX TEKCTOB Ha
I/IHOCTpaHHOM A3BIKEC C y‘ICTOM nux CprKTypHO'
A3BIKOBBIX U )KaHpOBO'CTI/IJ'II/ICTI/I‘ICCKI/IX
0COOEHHOCTEM;

BJIACTh:

- JICKCUYCCKUMHU, FpaMMaTI/I‘ICCKI/IMI/I,
sororpapuuecKiUMy ¥ (POHETHUECKUMU HOPMaMH
M3y4aeMOr0 HHOCTPAHHOTO s3bIKa B 00bEME,
JIOCTATOYHOM JIJIsl OCYILECTRIICHUS PEUCBOM
JIeSITENIBHOCTH B cepe HAYyIHOTO OOIICHHUS;

- CTpATEeTHsIMU U3YYArOIIEr0 U 03HAKOMHUTEILHOTO
YTEHUS HAYYHOU JIMTEPATYPBl HA UHOCTPAHHOM
S3BIKE;

- criocobamu U preMaM# KOMIIPECCHU
WH(POPMAIIUH, U3BJIEKAEMON 13 TEKCTOB HAYYHOU
TEMaTHKH, U €€ MOCIICAYIOICH repeiayn Ha
WHOCTPAHHOM SI3bIKE;

- HOpMaMH BEJICHUS HAyYHOTO JAWaJiora/HayqHOH
ZII/ICKYCCI/II/I Ha I/IHOCTpaHHOM S3BIKC

popular science topics, to identify logical connections
between them;

- convey and comment in a foreign language on the main
content of the read text;

- make an oral presentation, conduct a conversation and
reasonably express a point of view in a foreign language
on the topic of the scientific research being carried out;
compose various types of scientific texts in a foreign
language, taking into account their structural-linguistic
and genre-stylistic features;

have skills in:

- lexical, grammatical, logographic and phonetic norms
of the studied foreign language in the amount sufficient
for the implementation of speech activity in the field of
scientific communication;

- strategies for studying and introductory reading of
scientific literature in a foreign language;

- methods and techniques of compression of information
extracted from scientific texts and its subsequent
transmission in a foreign language;

- norms for conducting a scientific dialogue/scientific
discussion in a foreign language

CeMecTp u3ydeHus1 y4eOHOM TUCIIMITIMHBI, MOIYJIS /
Semester of study

1,2

1,2

Ipepexsusutsl / Prerequisites

WNHocTpaHHBIN SA3BIK

Foreign language
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TpynoeMKoCTh B 3aUeTHBIX eAMHUIIAX (KpeauTax) / 4 4
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 96/46 96/46

camocTosTeapHOM pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeGoBanus u GOpPMBI TEKYIIEH 1 TPOMEKYTOUHON
arrecranuu / Requirements and forms of current and
interim certification

Pedepart, ycTHBII opoc, TIMCHMEHHBIH TTEPEBOI,
Ox3ameH

Essay, oral questioning, written translation
Exam
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Cneumnanbaocts / Speciality: buonnpopmaruka / Bioinformatics
YyeboHas nucuumiInHa «OCHOBBI HH(POPMAITMOHHBIX TEXHOJIOTH i/

Academic discipline «Fundamentals of Information Technolog

y»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

dopmupoBaHNE YMEHHS pelIaTh HAyYHO-
HCCIEeI0BATEIbCKUE U MHHOBALIMOHHBIE 3a/1a4H Ha
OCHOBE IIPUMEHEHUSI COBPEMEHHBIX
WHGOPMALMOHHBIX TEXHOJIOTUH

Formation of the ability to solve research and innovation
problems based on the use of modern information
technologies

dopmupyemsie komnerenimu / The formed
competences

Pemars Hay4YHO-UCCIIEI0BATENbCKIE u
WHHOBAllMOHHBIC 334l HAa OCHOBE INPHMEHEHHUS
nHGOPMALMOHHO-KOMMYHHUKAIIMOHHbBIX TEXHOJIOTHH

Solve research and innovation problems based on the
use of information and communication technologies

Pesynbrarel 00y4eHus (3HaTh, yMETh, BIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HATB!
- COBpEMEHHbBIE ONePAIIHOHHBIE CHCTEMBI H
MIPUKJIaIHBIE TTAKETHI IPOTPaMM;

- OCHOBBI CETEBBIX TEXHOJOIUH U CEPBUCOB
rio0abHON KOMITBIOTEpHO# ceTn VIHTEpHET;

- MPOOJIEMBI 3aIIUTHI HHPOPMAINH B KOMITBIOTEPaX
1 KOMITBIOTEPHBIX CETSX;

YMETh:

- HAXOJIUTh C TIOMOIIBIO CETEBBIX TEXHOJIIOTHH U
CEpBHUCOB TI100aJIbHOI KOMIIBIOTEPHOM ceTH
HHuTepHeT HEOOX0IMMYIO HH(DOPMAILIUIO;

BIIAJICTh!

- HaBBIKaMU paboThI ¢ OCHOBHBIMH NPOIPaMMHBIMU
MPOAYKTaMU MH()OPMALOHHBIX TEXHOJIOTHH:
TEKCTOBBIMH, I'PaUUECKUMU PEIAKTOPAMH H
TaOJIMYHBIMU [IPOLIECCOPaMH, 0a3aMM JaHHBIX,
CpeACTBaMH MIOArOTOBKH NPE3CHTALMN U
CpeICTBaMH TMOJJICPIKKH MaTEMAaTUIECKUX
BBIYHMCIICHH;

- OCHOBHBIMH METO/IaMH MaTeMaTHUECKOT'O
MOJISJIMPOBAHUS ¥ ONITUMH3AIINY TP PEIICHUN
MIPUKIIAJIHBIX 33]1a4 B Pa3INYHBIX MPEIMETHBIX
00nacTsx

know:

- modern operating systems and application software
packages;

- the basics of network technologies and services of the
global computer network Internet;

- Problems of information protection in computers and
computer networks;

be able to:

- find the necessary information using network
technologies and services of the global computer
network Internet;

have skills in:

- working with the main software products of
information technology: text, graphic editors and
spreadsheet processors, databases, tools for preparing
presentations and tools for supporting mathematical
calculations;

- the main methods of mathematical modeling and
optimization in solving applied problems in various
subject areas

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIS /
Semester of study

1
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[MpepexBusutsl / Prerequisites

TpymoeMKoCTh B 3a4€THBIX SIUHUIAX (KpeanuTax) / 2 2
Credit units

KonndecTBO ayAMTOPHBIX YacCOB M YacOB 50/22 50/22
camocTosTeapHOM pabotsl / Academic hour of

students' class work, hours of self-directed learning

TpeGoBanns u GOpPMBI TEKYIIEH 1 TPOMEKYTOUHON Pedepar Essay
arrecranmu / Requirements and forms of current and 3auer Credit

interim certification
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