KA3AKCTAH PECIIYBJIMKACBHI BIJIIM )KOHE FblJIBIM MUHUCTPJIII'T
MMUHHUCTEPCTBO OBPA30BAHUA U HAYKH PECITYBJIMKU KA3AXCTAH
MINISTRY OF EDUCATION AND SCIENCE OF THE REPUBLIC OF KAZAKHSTAN

O.CYJITAHFA3HH ATBIHJIAFBI
KOCTAHA MEMJIEKETTIK NEJATOT'MKAJIBIK YHUBEPCUTETI
KOCTAHAUCKHUU T'OCYJAPCTBEHHBIN NEJATOr'MYECKUIA YHUBEPCUTET
UMEHHU Y.CYJTAHI'ABUHA
KOSTANAY STATE PEDAGOGICAL UNIVERSITY NAMED
AFTER U. SULTANGAZIN

="

"7M01513 Akmapatrteik 6uomnorus'/ Padbounit yaeonsiit man "7M01513 MadopmannonHas
ouonorus"/ Work curriculum "7M01513 -Information biology"

JJIEKTUBTI II9OHAEP KATAJIOI'BI
(7M01513- BUOJIOTI'US BIUIIM BEPY BAFIAPJIAMACHI)

KATAJIOI QJIEKTUBHBIX JTUCIIUIIVINH
(OBPA3OBATEJIBHAS ITPOT'PAMMA 7M01513-BUOJIOT'US)

CATALOG OF ELECTIVE DISCIPLINES
(EDUCATIONAL PROGRAM 7M01513-BIOLOGY)

KocTAHAT, 2020



BBK 74.58
46

O.Cynmaneasun amuvinoaevl Kocmanati memnexemmix neoazo2uxkanvlk YHUSEPCUmMeni
BbLIbLMU-20icmeMeNiK KeyecCiniy wewimi ootvinua dacwiivin wvizapsiiovl (24.03.2020 orcviiest
Ne 4 xammama)

Hz0aemca no peutenuro HayllHO'Mel’}’IO()u'-leCKOZO coeema Kocmanaiickoeo

20CY0apcmeenHo2o nedazo2uieckozo ynusepcumema umenu Y.Cynimaneasuna (npomokon Ne 4
om 24.03.2020 2.)

Published by decision of the scientific and methodological council of the Kostanay State
Pedagogical University named after U. Sultangazin (Protocol Ne 4 from 24.03.2020.)

byn karamor 7MO01513 Axmnaparteik Ouosorus Oimim Oepy OargapiaMachlHBIH OKY
JKOCTIApBbIHA KOCBIMIIIA OOJIBINT TaObUIA Bl DICKTUBTI IMOHIEP KAaTaIOTbl KhICKAIA CHITATTAMACHI,
OKY MaKcaThl, OKy Ma3MYHBbI KOHE KYTUIETIH OKY HOTHXECI KOPCETUINeH TaHay KOMIIOHCHTIHE
KipeTiH MoHJIEP Ti3IMIH KaMTHU/IBI.

Hacrosmuii karanmor sBISeTCS NPWIOKCHHEM K YYeOHBIM IUIaHAM 00pa30BaTeIbHOU
nporpammbl /M01513 Muadopmanronnas 6uonorus. Karajgor 31eKTHBHBIX JUCIHMIUIMH COACP-
JKUT MEepPeUeHb JUCIUIIIMH KOMIIOHCHTA 110 BBIOOPY M MX KPATKOE OMKMCAHUE C YKA3aHUEM IIeIH
U3YUYEHUS, COJICPKAHUS U OXKHIAEMbBIX PE3YJIbTaTOB O0yUCHUSI.

This catalog is an appendix to the curriculum of the educational program 7M01513 -
Information biology. The catalog of elective disciplines contains a list of disciplines of the com-
ponent of choice and a brief description of them, indicating the purpose of the study, the content
and expected learning outcomes.

Kypacmuoipywoinap / Cocmasumenu / Compilers:

Bayoexosa I'.K. — nedacocukanvix OiliM MA2UCmpi, HcapamvliblCMAHY &bLIbIMOAPbl
KagheopacvlHbly aga OKbIMYWbIChl / MAZUCMP NeOa202UdecKuX HayK, CMapuiuil npenooasamens
Kagheopvl ecmecmeenHvlx Hayk / master of pedagogical Sciences, senior lecturer

bopooynuna O.B. — 6uonocus 2binbiMOapbinbly KAHOUOAMbl, KAYbLMOACMbIPbIIEAH
npogheccop,  HcapamvliblICMaHy  eblIbIMOapul  Kageopacvinbly — Ooyenmi /  KaHOuoam
OuoI02UNeCKUX HAVK, ACCOYUUPOBANHBIIL npogeccop, OoyeHm Kageopvl ecmecmeeHHbIX HayK /
associate Professor, candidate of biological Sciences, associate Professor of natural Sciences

Pyukuna I@.A. - Ouonocus 2vlibIMOAPbIHBIY — KAHOUOAMbL, KAYIMOACMbIPbLIEAH
npogheccop,  HcapamvlIbICMany  eblIbIMOapul  Kageopacvinvly — doyenmi /  KaHOuoam
OUONOCUYeCKUX HAYK, ACCOYUUPOBAHHBIL npogheccop, doyeHm Kagheopvl ecmecmeeHHbIX HAVK /
associate Professor, candidate of biological Sciences, associate Professor of natural Sciences

Cywonouxoea K.T. — Ouonocus mazucmpi, HcApamvlibiCMAHYy  EbLILIMOAPLL
KagheopacvlHbly aea OKbIMYWbICl / mazucmp Ouoniocuy, cmapwuil npenooasameib Kagheopol
ecmecmegenHvlx Hayk / master of biology, senior lecturer of the Department of natural Sciences

Baiumemupose M. K. = yuumenv 6uonoeuu @uauan «Hazapoaes HumennekmyanoHas
wKona Qusuko-mamemamuieckozo Hanpasinenusn eopooa Kocmanaiy AOO «Haszapbaes Hn-

meinnexmyanvhsle wikoavly (2. Kocmanaii, Kocmanaiickas o61.)
© KMI1Y, 2020



MA3MYHBI / COOIEPKAHHUE /| CONTENT
Kipicrie / Beeaenue / Introduction

7MO01513 AxknapaTThIK Ouonorus OuriM Oepy OarmapiiaMachbIHBIH AJICKTUBTI IMOHCD
Tizimi / [lepeueHp 37EKTUBHBIX TUCHUIUIMH 00pa3oBarenbHOM nporpammsl 7/M01513
WNudopmannonnas ouomoruss / The list of elective disciplines of the educational
program 7M01513 -Information biology

1 cemectp »nekTUBTI HoHAepi / DnekTtuBHbIe aucuuiuimHbl 1 cemectpa / Elective
disciplines of 1 semester

6-23



KIPICIIE

DJEeKTUBTI MOHAEP KaTaJorbl OKBITYIBIH KPEIUTTIK Kyiieci OOWBIHIIA KYpacThIPBLIAJIbL.
DJIeKTUBTI TOHACP KaTajoTbl JKYHEJICHTeH TaHJay OOWBIHINA IMOHJAEP Ti3IMIH JKOHE OJIapAblH
KBICKa CUTIATTAMAChIH KapaCThIPaJIbl.

OKy »ocrnapbIlHIaFbl OApJIBIK MMOHIEP YII IUKIIFA OIpIKTIPUIIL: JKaambel OUTiM Oepy IHUKIIBI
(OKBIT), 6a3aneik nouaep mukisl (BI1), kocinrenaipy moraepi muksl (KIT).

Kanamer OimiM Oepy MOHIEP IMKIBI MaMaHHBIH WHTEJUICKTYaIbIK, JKEKE TYJIFAIIBIK,
QJIIEYMETTIK TYPFBIJA JaMyblHa MYMKIHAIK Oepesi. basanbik moHaep muKIIbl Ooamak MaMaHHBIH
MaMaH/IbIFbIHA COMKec (PyHIaMeHTaIABIK OUTIMIHIH KaJbIITacyblHa OarbITTaNaNbl. KocinTeHmipy
MOH/EP LUKIIBI KOCIOM KBI3METTIH HAKTHI CalachiHAa KOJJAaHbLIATHIH apHAWBI OLTIMII, TaF IbIHBI,
KY3BIPETTIIIKTI aHBIKTAMIBI.

binim amymer Tuntik oky OarmapiamachbiMeH OEKITUITeH MaMaHABIKTApAbIH MiHICTTI
KOMIIOHCHT MOHJCPIH MEHI'epYMEH KaTap, YCHIHBUIBII OTBHIPFaH TaHAay OOWBIHINA MOHACPIl
TaHJAI alybl THIC.

BBEJIEHHUE

[Ipu kpeauTHO# TexHONOrHH OOy4YeHUs! pa3pabaThIBaeTCs KATaJOT 3JIEKTHBHBIX IHCIIH-
rH. KaTaor 3JeKTHBHBIX TUCIUIUIMH MPEICTABIISICT COO0H CHCTEMaTH3UPOBAHHEIN NIEpeYCHb
JTUCIUIIMH KOMIIOHEHTA 10 BEIOOPY M COAECPKHUT KPAaTKOE UX OMHCAHUE.

Bce nmucnummabl yaeOHOTo TUTaHa 0ObeIUHEHBI B TPU IUKJIA: UK 00IIe00pa3oBaTeb-
Heix gucuurud (OO/), uukn 6a3oBbix aucuuiuivH (B/1), uukn npodunupyrommux AUCHUIUIAH
(T1J1).

Hukn o6ureoOpa3zoBaTeNbHBIX TUCHUILUIMH MIPEANONIAraeT MOArOTOBKY HHTEIJIEKTyalbHO-
r0o, JINYHOCTHOTO U COIMATBHO-PA3BUTOrO crieraimcra. [{ukir 6a30BbIX TUCIMILIAH HAMPaBJICH
Ha (popmupoBaHue y Oyaymiero crnenuanicra GyHaaMeHTaaIbHbIX 3HAHUN 0 COOTBETCTBYIOIIEH
crienuaibHOCTH. 1K nmpoumupyonmx AUCIHUILINH OMpPEeeIIsIeT epeucHb CIICIUAIbHBIX 3Ha-
HUH, yMEHUH, HABBIKOB U KOMITETEHIIUI MPUMEHUTEIHHO K KOHKPETHOM cdepe npodeccruoHalb-
HOM eITeTLHOCTH.

Hapsiny ¢ u3ydeHuneM MUCHUIUIMH 00S3aT€IbHOTO KOMITIOHEHTA, YCTAHOBIEHHBIX THIO-
BBIM YUYCOHBIM TUIAHOM CIICIIHATBLHOCTH, 00OYUAIOIIUICS TaKXKe JIOJDKEH BhIOpATh JUJIS U3ydeHUs
JTUCITUTIMHBI KOMIIOHEHTA IO BBIOODY.

INTRODUCTION

With credit training technology, a catalog of elective disciplines is developed. The cata-
log of elective disciplines is a systematic list of disciplines of the component of choice and con-
tains a brief description of them.

All disciplines of the curriculum are combined in three cycles: the cycle of general educa-
tional disciplines (OOD), the cycle of basic disciplines (DB), and the cycle of majors.

The cycle of general educational disciplines involves the preparation of an intellectual,
personal and socially developed specialist. The cycle of basic disciplines is aimed at the for-
mation of a future specialist fundamental knowledge in the relevant specialty. The cycle of ma-
jors defines a list of special knowledge, abilities, skills and competencies in relation to a specific
area of professional activity.

Along with the study of the disciplines of the compulsory component established by the
Model Curriculum of the specialty, the student must also choose to study the discipline of the
component of choice.



"7MO01513 Undopmaunornasi 6uosiorusi' 6isiim 6epy 0araapaaMacbIHbIH 3J1€KTHBTI
MmoH/Aep Tizimi
IlepeyeHb 31eKTUBHBIX TMCHHUILIHH 00pa3oBaTeibHOM nmporpamMmel '7/M01513
HNudopmanuonnas 6uosnorus' The list of elective disciplines of the educational program
""7MO01513 -Information biology™

Ne [Ton ataysl / HauMeHoBaHME AUCITUTUTMHBI Cemectp

1. buonorusieik nepexrep 6azachl/ 1
Buonornuyeckue 60a3bl JaHHBIX/
Biological Databases/

broanyaHTYpIIiTKTI 3epTTeyIeri KOMITBIOTEPJIIK TEXHOJIOTHsIIap/
KommproTepHbie TEXHOJIOTUH B U3Y4E€HUHN OHopa3zHooOpasust/
Computer Technologies in the Study of Biodiversity

2 | MonekynaibIK-TeHETHKAIBIK 9IICTEp jKaHyapiiap AYHUECIHIH Ka3ipri 1
JKYHECiHIH Heri3i peTinae/

MonexysipHO-TeHeTHIECKHE METO/IbI KaK OCHOBA COBPEMEHHOU
CHCTEMATHUKH XUBOTHOT'O MHpa/

Molecular Genetic Methods as the Basis of Modern Systematics of the
Animal World

ToanaK JKaHyapJjapbl KaYbIMAACTBIKTAPbIHBIH KYPbIJIBIM/IBIK-
(GYHKIMOHATIBIK YHBIMBI/

CTp}TKTypHO — (I)YHKI_II/IOHaJ'IbHa}I OpraHu3anusa COO6H.I€CTB IIOYBCHHBIX
JKUBOTHBIX/

Structural and Functional Organization of Soil Animal Communities/

3 | XKytitemik Ouomnorus xoHe OnonHpOpMaTHKa/ 1
CuctemHas 6uosiorust 1 6GMOMHpOpMaTHKa/
Systems Biology and Bioinformatics/

4 | KoMnbrOTEpIliK TEXHOJOTHsIIAphl 0ap ajaM >koHe jkaHyapiap (GU3HOJIOTUSICH 1
@Ou3NONOTHS YeTI0BEKa U )KUBOTHBIX C KOMIBIOTEPHBIMHU TEXHOJIOTUSIMHU
Human and Animal Physiology with Computer Technology

AnaM GMONIOTUSACBIHBIH 1preiii mpobdiaemanapsl/
®yHIaMeHTalIbHbIE TPOOIEeMbI OMOJIOTMH YelloBeKa/
Fundamental Problems of Human Biology

5 | XKepnain Tipi KaObIFbI koHE KahaHBIK Kayi-KaTtepiep/ 1
JKusas o6onouka 3emin U 1J100aJbHBIE BBI30BEI/
The Living Shell of the Earth and Global Challenges




1 cemecTp / 1 cemectp / 1 semester

[on aTaysl / HanmenoBanue
mucimruinael / Name of the dis-
cipline

BUOJIOTUAJBIK JEPEKTEP
BA3ACHI

BUOJIOTHUYECKHUE BA3bI JAHHBIX

BIOLOGICAL DATABASES/

AKaeMHUKAJIBIK KPEIUT CaHbl,
OakpLiay TYpi / KomuuecTBo
aKaJICMUYECKUX KPEUTOB,
dopma korTposst / Number of
academic loans, form of control

4 akaneMusTbIK Kpeaut, emTuxad (KT)

4 akagemuueckux kpenuta, sk3amet (KT)

4 academic credits, exam (CE)

IpepexBusurrep /
ITpepexBusutsl / Prerequisite

BakanaBpuar OarmapiaMache
(6roOTHSIBIK, TTOHEP OJIOTHI)

[Iporpamma 6akanaBpuara ( biox
OMOJIOTHYECKHUX JTUCITUILINH )

Bachelor's degree program (Block of
biological disciplines)

[MoctpexBusurrep /
[MoctpexBusutsl / Postrequisite

KOpBITBIHBI MaTUCTPIIIK 3€PTTEY KYMBICHI.
[IpakTHKAIBIK )KOHE FBUIBIMU-3EPTTCY
KBI3METI.

Hrorosasa marucrepckas
ucclieoBarenbekas padota. [IpakTuueckast
U Hay4HO-HUCCIIEJ0BATENbCKAS
JIESATEIbHOCTb.

Final master's research work. Practical and
research activities.

Oky MakcaTbl MEH MiHaeTTepi /
VuebOHas Lens 1 3agauu /
Learning Goal and Objectives

JKanmbl sxoHe MaMaHIaHIbIPbLIFaH
OHMOJIOTHSUTBIK MOJTIiIMETTEp 0a3achIMEH
TaHBICY KOHE OJIAPMEH JKYMBIC iCTey
JIaFIbIIAPbIH KAJIBIITACTHIPY.

FrutbiMu-3epTTey ®KYMBICHI YIIIH 9p TYpPIi
OMOJIOTUSITBIK MOJTIMETTEp 0a3achbiHaH
aJIBIHFaH aKIapaTThl Naliaatany

O3HakoOMIJIEHHE c 001IMH "
CHCIMATU3UPOBAHHBIMUA  OMOJIOTUYECKUMHU
0azaMM JaHHBIX W BBIPAa0OTKA HABBHIKOB
paboTHI C HUMH.

Bnanets HaBBIKAMHA HCIIOJIL30BAHUS
IIOMCKOBBIX CHCTEM OMOJIOTHYECKHX 0a3
JMAHHBIX ~ WCIOJNB30BaTh HH(POPMAIHIO W3
pa3IMYHBIX OHMOJOTHYECKHX ©0a3 JTaHHBIX
JUISL TIOBEJICHUSHAYIHO-HCCIICIOBATEIbCKOM

Familiarization with General and
specialized biological databases and
development of skills to work with them.

Have the skills to use search engines of
biological databases use information from
various biological databases for
behaviorscientific research work

paboThl
OKBITYIBIH HITHKEC] / -0MOJIOTHS callaNlapbIHbIH iprefii KoHe -3HaeT u MMOHUMAET: TeopeTuko- | - knows and understands: theoretical and
Pesynbrar oOyuenus / Learning | xasipri MocesnenepiHiH TEOPHSIIBIK - METO/I0JIOTUYECKHE ocHoBsl | methodological bases of fundamental and
outcome o/licHaMaJIbIK HeTi3AepiH Oineai xKoHe (dbyHIaMEeHTaIbHBIX u coBpemenHbIx | modern problems of branches of biology, ;

TyciHeni, ;

--aKIMapaTThIK TEXHOJOTUSIAPIbI
Talijaiafa OTHIPBIN TAOUFH MPOTIECTEPIIH
EPEKILETKTePiH TaIal bl

- 3aMaHay¥ OMOJIOTUSHBIH ©3€KT1
MOCeTIeNIePIiH eIy YITiH aKIapaTThIK
Ouosiorus OLTIMIH KOJITaHaIbL,

mpobiem otpacieit Ouosnoruuy, ;

- aHATM3UPYET OCOOEHHOCTH €CTECTBEHHBIX
MIPUPOIHBIX TPOIECCOB C MCIOIB30BAaHHEM
WHPOPMALMOHHBIX TEXHOIOTUH

-IpUMEHSIeT  3HaHUS  WHGOPMAIMOHHON
OWoyoTMHM AN pelIeHUs  aKTyalbHBIX
pobJieM COBpeMEHHOH OHONIOTHH;

- analyzes the features of natural processes
using information technologies

- applies knowledge of information biology
to solve current problems of modern
biology;

- has the skills of pedagogical interaction
during the design and implementation of




- MHHOBAIMSJTBIK KBI3METTI jK00asIay jKoHe
JKYy3ere acelpy OapbICBIHA MTEarOorNKaJIbIK
KapbIM-KaThIHAC aFAbUIApEIH MCHTEPICH;

- BJaJ€eT HaBBIKAMHU TIEJAArOrMYECKOro
B3aMIMOJCHCTBUS B XO/I€ IPOCKTHPOBAHUS H
peanuzanuu WHHOBAIMOHHOMN
JIESTEIBHOCTH;

innovative activities;

[ToHHIH KpICKaIlIa CHITATTAMACHI
/ Kpatkoe ommcanue
micuumuaet / Discipline
Summary

HepexTep UHACKCTEY, YHBIMAACTBIPY XKOHE
JepeKTep/Ii OHTAWIaHBIPY YIIiH TiKeIeh
OHMOJOTHSUTBIK JIepekTep OazackiHa Oepijeni.
Omap 3epTTeyuIiiepre THICTI OUOIOTHUSITBIK
nepekTepai Tabyra KoMeKTece i, OIapabl
KOMIIBIOTEP/IC OKYyFa bIHFaiIbl popMaTTa
KOJI JKeTIMJII eTejii. bapiblk OMOIOTUSITBIK
aKnapaT yaKbITTHI )KoHE pecypcTap/bl
YHEMJICUTIH MHTEIIEKTYaJ/Ibl IePEKTEePAi
Tangay Kypanaapbl apKbUIbl OHA KOJI
JKETIMI.

Buonorusiteik gepekTep 6a3achiH KeH
MarbIHaJIa TI30CKTep MEH KYPbLUIBIMIAP IBIH
nepekTep 0a3acel peTiHJe KIKTeyre
0oajipl. BHOMOTHSITBIK AepekTep 6a3ackl
OynaH opi OacTankpl, KaliTaiama >KoHe
Kypamac Jiepekrep 06a3achl peTinjie
KIKTeNyl MYMKiH. BHOJIOTHSITBIK Xy#enepai
MOJIENIICY JIe ecenTey miathopMaiapbiH
Tajan ereii, 0ys1 OHOIOTHSUTBIK
JIEPEKKOPJIAp IbIH KAKETTUIIMH KOChIMIIIA
aTarm KepceTe/i.

JanHble TIepenaoTcsl HEMOCPEACTBEHHO B
Ouosormueckue  0a3bl  JAHHBIX UL
WHAEKCALMH, OPTaHU3aLud U ONTHMHU3ALUH
naHHeIX. OHM TOMOTAIOT HCCIIE0BATENsIM
HaXOIUTb COOTBETCTBYIOILIUE
OuosoruuecKkue  OaHHBle, JAedasg  HUX
JNOCTYNHBIMH B ¢opmare, YAOOHOM IS
YTEHUS Ha KOMIIBIOTEPE. Bes
Omooruueckas rH(popMaIUs JIETKO
JOCTYITHA qepe3 WHCTPYMEHTBI
WHTEJUIEKTYalbHOTO  aHalu3a  JIaHHBIX,
KOTOPBIE SKOHOMSAT BPEMSI U PECYPCHI.
Buonornueckne 0a3bl AaHHBIX MOXKHO B
IIMPOKOM CMBICIIE KJIaCCU(QHUIIMPOBATh Kak
0a3pl JAaHHBIX IOCJICAOBATEIBHOCTEH H
CTpYKTyp. buonormueckue 0a3pl AaHHBIX
MOTYT OBITh Jlajiee KIacCH(pHUIIMPOBAHBI KaKk
MEpPBUYHbIC, BTOPUYHBIC U COCTaBHbIE 0a3bl
JaHHBIX. MopaenupoBaHue OMOJOTHMYECKHX
CHCTEM Takke TpeOyeT BBIYHCIIHTEIbHBIX
miathopm, 4TO JIOTIOJTHATENBHO
MOTYEPKUBAET HEOOXOMMOCTb B
Onosiornueckux 6a3ax JaHHBIX.

Data is transmitted directly to biological
databases for indexing, organizing, and
optimizing data. They help researchers find
relevant biological data by making it
available in a format that is easy to read on
a computer. All biological information is
easily accessible through data mining tools
that save time and resources.

Biological databases can be broadly
classified as databases of sequences and
structures. Biological databases can be
further classified as primary, secondary, and
composite databases. Modeling biological
systems also requires computing platforms,
which further emphasizes the need for
biological databases.

Kypacteipyisr / Pa3paboTunk /
Developer

KoxmyxameroBa A.C., KapaTbLIbICTAHY
FBUIBIMIAPBLI MAruCTPi, aF2 OKBITYHIbI

Iepe:xorun FO.B. k.6.1H, npodeccop

[lon aTaysl / HanmenoBaHue
mucnuiuinael / Name of the
discipline

BUOAJTYAHTYPJILIIKTI
SEPTTEYJAEI'I KOMIIBIOTEPJIIK
TEXHOJIOI'MAJIAP

KOMIIBIOTEPHBIE TEXHOJIOI'MA
B UI3YYEHHMHU BUOPA3ZHOOBPA3USA

COMPUTER TECHNOLOGIES IN
THE STUDY OF BIODIVERSITY

AxaJIleMHUKabIK KPEJUT CaHbI,
Oakputay Typi / KomuuectBo
aKaJIeMUYECKHX KPEJHUTOB,

4 axanemMusUIBIK Kpenut, emTtrxaH (KT)

4 akaneMU9IecKUX KpenuToB, dk3ameH (KT)

4 academic credits, exam (CE)




¢dopma xkortposst / Number of
academic loans, form of control

IpepexBusurrep /
ITpepexBusutsl / Prerequisite

bakanaBpuat OarmapiaamMacs
(OronorHsLIIBIK OHEP 0JIOTHI)

IIporpamma Gakanaspuara ( biaox
OMOJIOTMUECKUX JUCIIUILIHH)

Bachelor's degree program (Block of
biological disciplines)

[MoctpexBusurrep /
IMocrpexsusutsl / Postrequisite

KOpBITBIHBI MAaTUCTPITIK 38PTTEY KYMBICHI.
[TpakTUKANBIK KOHE FEUILIMU-3EPTTEY
KBI3METI.

HTorosas Marucrepckas
ucclenoBarenbekas padota. [IpakTiueckas
W HayYHO-HMCCIIEIOBATEILCKAs
JICSTSIILHOCTb.

Final master's research work. Practical and
research activities.

Oky MakcaTbl MEH MiHaeTTepi /
VuebOnas 1enp 1 3a1a4u /
Learning Goal and Objectives

[ToHai MEHrepy MaKcaThbl-MaruCTPAHTTAP,IbI
OMOJIOTHANATE], DKOJIOTHSIIAFEI JKOHE
OHMoayaHTYPJIIKTET1 3aMaHayH
KOMITBIOTEPJIIK TEXHOJIOTUSIIAPMEH
TaHBICTHIPY.

Kocibu minmeTTepai menryne OHOoIOTHsITBIK,
JiepeKTepre KOJIaHbUIaThIH SPTYPII
3aMaHayH aKMapaTThIK TEXHOJIOTHSIIAP IbI
KOJIJAHYIbIH TIPAKTUKAIIBIK JaFIbLIapbIH
JAMBITYyFa bIKIAJT eTeli. buosorus xoHe
9KOJIOTHS CaJIAChIH/IAFbI FRIIBIMU-3EPTTEY
XKoHe OimiM Oepy KbI3MeTiH/Ie
KOMIBIOTEPIIIK TEXHOJIOTHSIIAPIBI
naiaanaHy/bIH HETi3r 3aMaHayu
ypaicTepiMeH TaHBICThIpaabl. bruoor-
3epPTTEYLIIHIH THIMA1 XKYMBICHI YLIIH
OououHpopmaTHKa, Koiganoas! IT-
HmermiMaep xone HTepHET kKeiCiHiH
ahaHJBIK pecypcTapbIMeH KYMBIC iCTey
JIaF IbIIapbIH a1y

Lenb 0CBOCHHUS TUCIUTUIAHBI - 3HAKOMCTBO
MarucTpaHTOB C COBPEMEHHBIMHU
KOMIBIOTEPHBIMU TEXHOJIOTHUSIMH B
OMOIIOTUH, IKOJIOTHU B OHOpa3HOOOpa3Hu.
Crnoco0cTByeT pa3BUTHIO MMPAKTHYECKUX
HaBBIKOB MCIIOIBb30BAHUS PA3THIHBIX
COBpPEMEHHBIX HHPOPMAITHOHHBIX
TEXHOJIOTHI IPUMEHUTEIBHO K
OMOJIOTMYECKUM JIAaHHBIM TIPH PEIICHUN
MpoeCCHOHANBHBIX 3a/1a4. 3HAKOMUT C
OCHOBHBIMH COBPEMEHHBIMH TCHICHIIUSIMH
UCTIONIb30BaHMS KOMITBIOTEPHBIX
TEXHOJIOTHI B HAY4YHO-HCCIIEI0BATEIHCKOM
1 00pa30BaTeIbHOMN JCATEIHHOCTH B
obnactu 6uonoruu u sxkostoruu. [lomyuenne
HaBBIKOB pabOTHI ¢ TAKETaMH IPOTPaMM U3
o0acTn 6MOMH(POPMATHKH, TTPUKIIATHBIX
IT-pemennit u ri100aTbHBIMHA pECYypcCaMu
Cetu UnTepuet ni1st 3¢ GeKTUBHON pabOTHI
Oroora-uccie0BaTems

The purpose of the course is to introduce
undergraduates to modern computer
technologies in biology, ecology and
biodiversity.

Contributes to the development of practical
skills in using various modern information
technologies in relation to biological data in
solving professional tasks. Introduces the
main modern trends in the use of computer
technologies in research and educational
activities in the field of biology and
ecology. Getting skills to work with
software packages from the field of
bioinformatics, applied IT solutions and
global Internet resources for effective work
of a research biologist

OKBITYABIH HOTHXECT /
Pesynbrar oOyuenus / Learning
outcome

-OMOJIOTHS calallapbIHBIH iprelli )KoHe
Ka3ipri MacesenepiHiH TeOpUsIIbIK -
olicHaMaJIbIK HETi3/1epiH Oinei )KoHe
TyciHeni, ;

-aKIapaTThIK TEXHOJIOTUSIIAP/IbI TIaliIaliaHa
OTBIPBIT TAOUFH MPOLECTEPAIH
EPEKITICTKTEPIH TaIAai bl

- 3HACT n IIOHHUMAcCT: TCOPETHUKO-
METOAOJIOTUYCCKHE OCHOBBI
(bYH,Z[aMCHTaJ'IBHLIX u COBPCMCHHBIX

mpoOeM oTpaciei OHOJIOTHH, ;
-aHAJIM3UPYET OCOOCHHOCTH €CTECTBEHHBIX
MIPUPOJIHBIX TPOIECCOB C HCIOIH30BaHUEM
WHGPOPMAITMOHHBIX TEXHOJIOTUH

- knows and understands: theoretical and
methodological foundations of fundamental
and modern problems in the branches of
biology, ;

- analyzes the features of natural processes
using information technologies

- applies knowledge of information biology

8




- 3amaHay¥ OUOJIOTUSTHBIH ©3CKT1
MaceJeNiepiH MIeTy YIIiH aKnapaTThIK
Ouosorus OUTIMIH KOJIAaHa bl
-MHHOBAIMSUTBIK KBI3METTI )K00aJiay xoHe
JKYy3ere acblpy OapbIChIH/A MTearoruKaibiK
KapbIM-KaThIHAC JafAbLIaPbIH MEHIEPIeH;

- TpPHUMEHSCT 3HaHWsS WHHOPMAIMOHHOM
OMOJIOTUM  JIUISI  PEIICHHWS  aKTyallbHBIX
po0JIeM COBPEMEHHON OMOJIOTHH;

-BJIaJICCT HAaBBIKAMH MEJarornieckoro B3a-
MMOJICHCTBUS B XOJI¢ IPOCKTUPOBAHHS U
peanu3aly HHHOBAIIMOHHOMN JIesATeITbHO-
CTH;

to solve current problems of modern
biology;

- has the skills of pedagogical interaction in
the course of designing and implementing
innovative activities;

[ToHHIH KbICKAIIa CHIIATTaMaChl
/ KpaTtkoe onmicanue
micuumuaet / Discipline
Summary

Kasipri 3aMmaHFbl KOMITBIOTEPITIK
TEXHOJIOTHIIAP OMOATyaHTYPIILIIKTI CaKTay
YKOHE DKOXKYHEIepIiH KaFTalbIH
allMaKTBIK, COHIal-aK Onochepabik
JIeHree 0aKpuIay MoceseNepiH ey
YIIiH XaHa MYMKIHIIKTep amaibl.
Herizinen Oy 60/KaMIBIK MYMKIHIIKTEPI
0ap opTypIi eIeMIeri SKOKYHenep iy
KEHICTIKTIK KOHE TUHAMUKAIBIK
MOJIETIB/IEPIH KYPY MYMKIHIIKTEpiHEe
KaTBICTBI. DKOJIOTHSUIBIK MTapamMeTpiiep
OOMBIHIIIA MOJIETIBICY SJTICI KOMITBIOTEPITIK
TEXHOJOTHSANAPbIH, scipece ['TAXK
MYMKIHJIIKTepiHe OaiaHbICThl KEHIHEH
KOJIIaHbLIa/Ibl. broanyaHTypimikTi
YUBIMIACTRIPYABIH, XKail-Kyii MeH
JTMHAMUKACBIHBIH dPTYPJIi aCIeKTiIepiH
KOpPCETeTiH MOJICIB/IEYl JAMBITY Tipi
OpTaHU3MIEpiH TAKCOHOMHUSICHI, SPTYpPIIi
JeHreaeri TaOuFH MomyJIsusIap MeH
IKOKYHENepIiH kKai-Kyii MEH Tapaysbl,
TYPJIEPIiH PECYPCTHIK JKHE
HHTPOIYKLHUSUIBIK 9JieyeTi OOMbIHINA KeH
CTaHIaPTTaJIFaH JKOHE KOJDKETIM/II
aKMmapaTThl KAMTUTBIH oMOe0aI aKnapaTThIK
XKyHenepai Kypyabl Tajuamn eTei.

CoBpeMeHHbIE KOMITBIOTEPHBIC
TEXHOJIOTHA OTKPBIBAIOT HOBBIE
BO3MOXXHOCTH ISl peIIeHHs MpolieM
COXpaHEeHHUs1 OMOPa3HOOOpa3yst M KOHTPOJIS
HaJl COCTOSHMEM 53KOCHCTEM Kak Ha
peTHOHAIILHOM, TaK W Ha OWochepHOM
ypoBHe. ['JaBHBIM 00pa3oM 3TO Kacaercs
BO3MOKHOCTEMN IIOCTPOCHUSA
MPOCTPAHCTBEHHBIX W JUHAMHYECKUX
MoJiesen 9KOCUCTEM pazIuYHON
Pa3MEpPHOCTH, UMEIOIIUX MPOTHOCTHYECKUE
BO3MOXXHOCTH. METOJ MOJIEITMPOBAHUS IO
JKOJIOTHYECKUM T1apamMeTpaM HaxOJUT BCE
Oojiblllee ~ NPUMEHEHHE B  CBS3U  C
BO3MO>KHOCTSIMH KOMITBIOTEPHBIX
TexHojorui, ocobenno I'MC. Passurue
MOJICIMPOBAHUS, KOTOPOE OTPAXKAIO OBl
pa3InIHBIC ACIICKThI OpraHH3aIlNH,
COCTOSIHHSI U IMHAMUKUA OMOpa3HOOOpa3us,
TpeOyer CO3JaHus YHHBEPCAIbHBIX
“H(OPMAITMOHHBIX CHUCTEM, COJepKaIuX
OOIIMPHYK  CTaHAAPTHU3UPOBAHHYHO U
JIOCTYIHYI0 WH(OPMAIUIO M0 TaKCOHOMUH
JKUBBIX ~ OPraHHW3MOB,  COCTOSIHUIO  H
PacCIpOCTPAaHCHHUIO MPHUPOIHBIX MOIMYJIAIIUI
U DKOCHCTEM  pa3IMYHOTO  YPOBHA
OpTraHH3aIlHH, pecypcHOro u
MHTPOAYKIIMOHHOTO TIOTEHIIMAJIa BHJIOB.

Modern computer technologies open up
new opportunities for solving problems of
biodiversity conservation and controlling
the state of ecosystems at both the regional
and biosphere levels. This mainly concerns
the possibility of constructing spatial and
dynamic models of ecosystems of various
dimensions that have predictive capabilities.
The method of modeling by environmental
parameters is increasingly used in
connection with the capabilities of computer
technologies, especially GIS. The
development of modeling that would reflect
various aspects of the organization, state
and dynamics of biodiversity requires the
creation of universal information systems
containing extensive standardized and
accessible information on the taxonomy of
living organisms, the state and distribution
of natural populations and ecosystems at
various levels of organization, and the
resource and introduction potential of
species.
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Kypacteipymist / PazpaboTunk /
Developer

Cyronaukosa K. T.,0uo/0rus
MAarucTpi,ara OKbITYLIbI

epe:xorun K0 .B., k.0.H., npodeccop
boopenko M.A., MarucTp 6moJ10ruu,
CT.MpPenoaaBareib

[on aTaysl / HaumenoBanue
mucuumuinael / Name of the
discipline

MOJIEKYJAJIBIK-TEHETUKAJBIK
SJIICTEP JKAHYAPJIAP
JIYHUECTHIH KA3IPT'T JKYWECTHIH,
HEI'I3I PETIH/IE

MOJIEKYJIAPHO-TEHETUYECKHUE
METO/bI KAK OCHOBA
COBPEMEHHOM CUCTEMATHKH
KUBOTHOI'O MUPA/

MOLECULAR GENETIC METHODS
AS THE BASIS OF MODERN
SYSTEMATICS OF THE ANIMAL
WORLD

AKaeMUKambIK KpEAUT CaHbl,
OakpLiay TYpi / KomuuecTBo
AKaJICMUYCCKUX KPEAUTOB,
dopma korTposst / Number of
academic loans, form of control

5 akanmeMusIBIK KpenuT, eMtuxad (KT)

5 akaJleMUYecKux KpeauToB, 3k3ameH (KT)

5 academic credits, exam (CE)

[pepexBusurrep /
[IpepexBusuthl / Prerequisite

"Buosnorus" Bb GakanaBpuat noHmepi»

Jucuumnunel 0akanaspuara OI1
«buonorus»

Bachelor's degree courses in biology»

[MTocrpexBusutrep /
[octpexBuzutsl / Postrequisite

KOpBITBIH/IBI MATUCTPIIIK 3€PTTEY KYMBICHI.
[TpaKTHKAJIBIK )OHE FHUIBIMH-3EPTTEY
KBI3METI.

Hroroas MarucTepckas
HCCIICO0BATCIbCKAaA pa60Ta. HpaKTI/I‘leCKaﬂ
" HAYYHO-UCCIIEA0BATCIIbCKas
ACATCIIBHOCTD

Final master's research work. Practical and
research activities

Oxy Makcatbl MEH MiHAETTEpi /
VuebOHas Lens 1 3agauu /
Learning Goal and Objectives

[loHHIH MakKcaThI-Tipi XYHEIepIiH MKYMBIC
ICTeYIHIH HeTi3i 0OJbIN TaObLIATHIH ©MIPi
YUBIMIACTBIPYABIH MOJIEKYJIaJIbIK-
TCHETUKAJIBIK JKOHE JKACYIIAITBIK
JeHreinepinae OWONIOTUSHBIH TEOPUSIIBIK
OUTIMIH KEHEUTY KOHE TepeHJIETY, JKacyIa
KYPBUIBIMBI MEH OJIapABIH KbI3METTEPiHIH
Mop(hodyHKIIMOHAI BT 0ailIaHBICBIH
aHBIKTAy, >KaCyIIaHbIH YHBIMIACybl MEH
OHBIH  TIPUIUTIK  OpeKeTiHiH  OipJirin
AHBIKTAY.;

- 3aTThIH, DHEPIUSHBIH JKOHE aKIapaTThIH
JKaCyImIailliIiK ~ aFBIHBIH  TYCIiHY  HeTi3i
peTiHae KYpBUIBIMIBIK buoxumust OiniMiH
TEPEHJICTY KOHE HAKThIIAY;

Llenb AMCUMIUIMHEI - PAaCIIMPEHUE U YIITyO-
JIEHWE TEOPETHUSCKUX 3HAHUIN OMOJIOTHH Ha
MOJIEKYJISIPHO-TEHETUYECKOM U KJIETOYHOM
YPOBHSIX OpraHU3alM{ >KU3HH, SBISAIOLINX-
csl OCHOBOM (DYHKIHOHHUPOBAHMS >KUBBIX
cUcTeM, YycTaHOBJIeHHE MophodyHKIHO-
HAJIBHOW CBSI3M CTPYKTYp KIETKH H HX
(yHKUUMH; BBISIBICHUE €AMHCTBA OpraHU3a-
O KICTKH MW €€ JXHU3HCIACATCIBbHOCTH,
- yriyOJeHWe W KOHKpETH3alusi 3HAHWH
CTPYKTYpHOH OMOXHMHH, KaK OCHOBBI IIO-
HUMaHHg BHYTPHUKIICTOYHBIX IIOTOKOB BE-
IIeCTBAa, DOHEPrUM M HHPOPMAINY;

The purpose of the discipline is to expand
and deepen theoretical knowledge of
biology at the molecular-genetic and
cellular levels of life organization, which
are the basis for the functioning of living
systems, to establish the morphofunctional
relationship of cell structures and their
functions; to identify the unity of the cell
organization and its life activity;

- deepening and specification of knowledge
of structural biochemistry as the basis for
understanding intracellular flows of matter,
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energy and information;

IToHHIH KBICKAILIA CUIATTAMACHI
/KpaTkoe ommcanue
nuctmrmutuaey/ discipline
summary

[Torn marucTpiepaid OHONOTHSIIBIK OiTiMIH

KeHeHTyre KOHE TepeHeTyTe,
OMOJIOTHSITBIK 3eprTeynep MEH
OMoaKmapaTThlK  TalAayldblH  3aMaHayd
TIEHTeHi HeTi31HIe XKaHyapiap
TaKCOHOMHSCHI MEH  (DPMIIOTCHHUSCHIHBIH
Mocenenepi MeH Kasipri kaFIaiiblH TyciHyTe
OarbITTaNIFaH. MornekyaabIK -
reHeTukanslk  omicrep-JI{HK 3eprrenerin
YUYacKeCiHiH  KYpbUIBIMBIH  aHBIKTayFa

MYMKIHJIK OepeTiH 9/1iCTEep/IiH YJIKEeH TOOBI.
dyHgaMeHTaNIbl FRUIBIM MEH TXipuOeme
Oyl omicTep HYKICOTHATIK Oipi3AuTiKTI
(cekBeHupJey), TEHAEPIi KIOHIAY, TEHIIK
WHKeHepus: (TpaHCTEHIIK JKaHyapiiap MeH
eciMIiKTepi KYpY), MyTareHesre
OarpITTa]IFaH TEHIIK Tepamus, 3amMaHayu
Kyierey MeH (HUIOreHHsS Macelenepin
mienry, OWOTaHBIH KAaJbIITaCy TapUXbIH
TOJIBIK KalTa Kypy YIIiH KOJJJaHBUIA/IbL.

JucnunnuHa HanpasiieHa Ha pacliupeHue U
yrayOnenne OMOJIOrHYecKoro oOpazoBaHUS
MarvucTpoB, OHMMaHHE TPOOJIEM U COBpe-
MEHHOTO COCTOSIHHSI TaKCOHOMHUH U (HIo-
IeHUH XUBOTHBIX HA OCHOBE COBPEMEHHOTO
YpOBHA OHOJOTMYECKHX HCCIEIOBaHUN M
OronHGpOpPMAIIMOHHOTO aHanu3a. MoJeKy-
JSIPHO-TEHETHYECKHE METOAbl — OoJbIast
rpyImna METOJOB, IMO3BOJISIOIINX BbISIBIATH
BapUAaHTBl  CTPYKTYpbl  HCCIEAYEMOTO
yuactka JJHK. B ¢yHnamenTanbHOl Hayke
U IPAKTUKE 3TU METObI UCIIOIb3YIOTCS AT
onpeseNeHusl HYKJIEOTHIHOW IOcienoBa-
TENbHOCTH (CEKBEHUPOBAHHE), KIOHUPOBA-
HUSl T€HOB, TEHHOH HMHXXEHEpHUHU (COo37aHue
TPaHCTEHHBIX JKUBOTHBIX U PAcTEHHI), TeH-
HOM Teparvu, HampaBJIeHHOTO MyTareHesa,
pelIeHns 3a1a4 COBPEMEHHON CHCTEMaTHKU
u ¢unoreHnu, 0oinee MOIHOW PEKOHCTPYK-
[IUM UCTOPUH POPMHUPOBAHHUS OUOTHI.

The discipline is aimed at expanding and
deepening the biological education of
masters, understanding the problems and
current state of animal taxonomy and
phylogeny based on the current level of
biological research and bioinformatic
analysis. Molecular genetic methods are a
large group of methods that allow us to
identify variants of the structure of the DNA
section under study. In basic science and
practice, these methods are used to
determine the nucleotide sequence
(sequencing), gene cloning, genetic
engineering (creating transgenic animals
and plants), gene therapy, directed
mutagenesis, solving problems of modern
taxonomy and phylogeny, and more
complete reconstruction of the history of
biota formation.

OKBITYIBIH HOTHXKECT /
Pesynbrar o0yuenus / Learning
outcome

- OHWOJIOTHs CaJANapbIHBIH Ipreii JKoHe
Ka3ipri  MoceNenepiHiH  TEeOpUsUIbIK -
oficHaMaJbIK Heri3iepiH Oidenmi koHE
TyciHeni, ;

- Oijmemi  JKoHE  TYCIHEHi:  TYKbIM
KyaJaylIbUIBIK TI€H ©3TeprilliTiKTiH MoHI
MEH epeKIIeIiKTepi;

- MHHOBALMSAHBI Oarajiaii amazipl, >kxoOaJiai
anajpl;

- MHHOBAIIMSJIBIK OMJIay bl KOPCETE/I];

- 3HaeT W  TIOHUMAeT: TEOPETHUKO-
METOIOIOTHIECKHE OCHOBBI
(hyHIaMEHTAITEHBIX u COBPEMEHHBIX
mpoOeM oTpaciei OHOJIOTHH, ;

-3HA€T W  TOHMMAEeT: CYIIHOCTh H
OTIIUYUTEIbHEIC 0COOEHHOCTH
HACJICICTBEHHOCTH U U3MEHYUBOCTH;

- yMEeT OLEHUBaTh, IIPOEKTUPOBATH
VHHOBAIIWY;

- JEMOHCTPUPYET WHHOBAITMOHHOC MBINIJIC-
HUE;

- knows and understands: theoretical and
methodological foundations of fundamental
and modern problems in the branches of
biology, ;

- analyzes the features of natural processes
using information technologies

- applies knowledge of information biology
to solve current problems of modern
biology;

- has the skills of pedagogical interaction in
the course of designing and implementing
innovative activities;

Kypactoipymist / Pa3pabotunk /
Developer

AmanapikoBa A. b., A/l f. k., ara
OKBITYHIBI

Bbparuna T.M , 1.6.H, npogeccop
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[on aTays / HanmenoBanue
muciuruinabl / Name of the
discipline

TONBIPAK JKAHY APJIAPEI
KAYBIMJIACTBIKTAPLIHBIH
KYPBLJIBIM/IBIK-
®YHKIIMOHAIIBIK YIBIMBI/

CTPYKTYPHO -
OYHKIIMOHAJIBHASA
OPI'AHM3ALIUSA COOBHIECTB
INOYBEHHBIX )KUBOTHBIX/

STRUCTURAL AND FUNCTIONAL
ORGANIZATION OF SOIL ANIMAL
COMMUNITIES/

AKaJIleMHKaIBbIK KPEJUT CaHbI,
Oaxpitay TYpi / KommaecTo
aKaJIEMUYECKUX KPEIUTOB,
dopma korTposst / Number of
academic loans, form of control

5 akageMusUTBIK kKpeauT, emtuxaH (KT)

5 akageMHIecKuX KpeanuToB, dk3ameH (KT)

5 academic credits, exam (CE)

[TpepexBusurrep /
ITpepexBusutsl / Prerequisite

baxanaspuar 6arnapiamace! (bb
"buonorus'y)

[Iporpamma 6akanaspuara (OI1
«buonorusy)

Bachelor's degree program (OP " Biology»)

[MoctpexBuzutTep /
IMToctpexBusuthl / Postrequisite

KOpBITBIHIBI MATUCTPIIIK 3€PTTEY KYMBICHI.
[TpaKTHKAIBIK XKOHE FHUIBIMH-3EPTTEY
KBI3METI.

Hrorosast marucrepckas
uccienoBarenbekas padbota. [IpakTuueckas
U Hay4HO-HCCIIE0BATEIIbCKas
JESITENbHOCTD.

Final master's research work. Practical and
research activities

Oxky MakcaTbl MEH MiHAETTEpi /
YyeOHas 1eib 1 3a1auu /
Learning Goal and Objectives

MarucTpaHTTap/a TOMBIPAK JKaHyapJiapbl
KaybIMIACTBIKTaPBIHBIH KYPBUIBIM/IBIK-
(YHKIIMOHANIBIK YHBIMIACTBIPBUTYBIH,
OJIAPJIBIH OMOANTYaHTYPIITITiH, KYPHUIBIMBIL
MEH KOJIOTHSICBHIH TaJIay/IbIH 3aMaHayH
o/licTepi Typasbl TYCIHIK KAIBINTACTHIPY.

chopMHUPOBaTH y MarucTpaHTOB
MPEICTAaBICHUSI O COBPEMEHHBIX METOAAX

aHaJM3a CTPYKTYpHO-(YHKIIMOHAITEHOM
OpraHu3allii  COOOIIECTB  TOYBEHHBIX
JKUBOTHBIX, 170:¢ O6ropasHooOpasus,

CTPYKTYPBI U DKOJIOTHH.

to form undergraduates ' ideas about
modern methods of analyzing the structural
and functional organization of communities
of soil animals, their biodiversity, structure
and ecology.

OKBITYIBIH HOTHKEC] /
Pesynbrar oOyuenus / Learning
outcome

- Onostorus cajajapblHBIH ipresi xKoHe
Ka3ipri MacesenepiHiH TeOpUsIIBIK -
ollicCHaMaJIbIK HeT13/1epiH Oiiei )KoHe
TyciHeni, ;

-aKMapaTThIK TEXHOJIOTUsIIApIbI Tl 1anana
OTBIPBIN TAOMFU TPOLIECTEPIIH
CPEKILETKTEPIH Taaaal bl

- 3amaHay¥ OMOJIOTUSTHBIH ©3€KTi
MoceJIeNIepiH ey YIIiH aKnapaTThIK
Ouosorus OUTIMIH KOJIAaHa bl

- MHHOBAIMSJTBIK KBI3METTI jK00aJIay KoHe
JKYy3ere achlpy OapbIChIH/A MTEJarOTUKaJIbIK

- 3HaACT u IIOHHUMAcCT: TCOPCTUKO-
METOAOJIOTUYCCKHE OCHOBBI
®YHHaMeHTaHBHLIX n COBPEMCHHBIX

rpo0JieM oTpacieit Ouonoruy, ;
-aHaJIM3UPYET OCOOCHHOCTH €CTECTBEHHBIX
MPUPOIHBIX HPOLIECCOB ¢ UCIOIb30BAaHHEM
MH(OPMAITMOHHBIX TEXHOJIOTHI

- TpHUMEHSET 3HaHWs WHHOPMAIMOHHOM
OWoyoruM AN pemIeHUs  aKTyalbHBIX
po0JIeM COBPEMEHHON OMOJIOTHH;

- BIIQJICET HABBIKAMH IEAarOTUIECKOTO B3a-
MMOJICHCTBUS B X0JI¢ IPOCKTUPOBAHHS U

- knows and understands: theoretical and
methodological foundations of fundamental
and modern problems in the branches of
biology, ;

- analyzes the features of natural processes
using information technologies

- applies knowledge of information biology
to solve current problems of modern
biology;

- has the skills of pedagogical interaction in
the course of designing and implementing
innovative activities;
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KapbIM-KaTbIHAC Jar AblIJIapbIH MCHICPI'CH,

peanu3aiyi HHHOBAIIMOHHOMN eATeIbHO-
CTH;

IToHHIH KBICKAILIA CUIATTAMACHI
/ Kpatkoe omucanue
mucturuiaael / Discipline
Summary

Kype OMBIPTKACBI3apILIH opTYpIi
TONTApbIHBIH ~ CBIPTKBI  MOPQOJIOTHsFA,
AQHATOMUSFA S>KOHE MYIIENepIiH opTypii
JKy#HenepiHe  KaTBICTBI — €PEKIIEIIKTEPiH
KamMTUael. Metazoa MIBIFY TeTi, JeHEHIH
Oacramkbl KaOaTTapbIHBIH T'OMOJIOTHSCHI,
KON KJIETKaJIbl KYPBUIBICBIHBIH OacTamkbl
TypiHe OaiinmaHeICTHI, Bilateria mmiry Teri,
LEJIOMaHBIH KOHE [EJIOMUKAIBIK
METaMEpUSHBIH IIBIFY TEri, OpPIOXOHOTHX
ACHMMETPHSICHIHBIH ~ IBOJIOLMACKHI-0apIIBIK
OCHI MpoOJyieMarap 63 ©3¢KTUIIrH CaKTal bl
KOHE Oap
OMBIPTKAChI3Aap
(YHKIMOHAJIIBIK
Ma3MYHBIH KYPauJIbl.

KYPBUTBIMIBIK-
YUBIMBIHBIH Heri3ri

Kypc oxBaTpIiBaeT 0COOCHHOCTH Pa3IHYHBIX
rpyni 6eCro3BOHOYHBIX 110 OTHOLICHUIO K
BHEIIHEH MOpQOIIOTUH, aHATOMHHM W pas3-
JUYHBIM CHCTEMaM OpraHOB, CpaBHHUBAs
OPraHM3aIMI0 MCCIIETYyEeMBIX TPYNII U Olle-
HUBas UX MOPQOJOTHYECKHE NPU3HAKH B
CBETE BOJIIOIMU OECIO3BOHOYHBIX. Bompoc
0 TIPOUCXOXICHWH Metazoa, TOMOJIOTHSA
NEPBUYHLBIX IIACTOB TECJIa, B CBA3U C IICPBO-
Ha4YaJIbHBIM THIIOM CTPOC€HUSA MHOTI'OKJIC-
TOYHOTO, TIpoucXOkaeHue Bilateria, mpowc-
XOXKIEHHE IIelIoMa M ILeJTOMUYECKOH MeTa-
MEpHUH, JBOJIONUS aCUMMETPHH OPIOXOHO-
THX-BCE 3TH NPOOJIEMBI COXPAHSIOT CBOIO
aKTyaJIbHOCTh " OHU
COCTaBIIIIOT OCHOBHOE COJEp)KaHHE CTPYK-
TYpHO — (YHKIMOHAJIBHOW OpraHH3aliu
0€CI03BOHOYHBIX.

The course covers the characteristics of
various groups of invertebrates in relation to
external morphology, anatomy, and various
organ systems, comparing the organization
of the studied groups and evaluating their
morphological features in the light of
invertebrate evolution. The question of the
origin of Metazoa, the homology of the
primary layers of the body, in connection
with the original type of structure of
multicellular, the origin of Bilateria, the
origin of coeloma and coelomic metameria,
the evolution of gastropod asymmetry-all
these problems remain relevant and they
they constitute the main content of the
structural and functional organization of
invertebrates.

Kypacteipymist / PazpaboTunk /
Developer

Kyo6eeB M.C.,aFa OKbITYIIBI

bparuna T.M , 1.6.H, npogeccop

[1on arays! / HanmeHoBaHMe
mucnuriuinael / Name of the dis-
cipline

JKYWEJIIK BUOJIOTUS )KOHE
BUOUH®OPMATHUKA

CUCTEMHASA BUOJIOT'UA 1N
BUOUH®OPMATHUKA

SYSTEMS BIOLOGY AND
BIOINFORMATICS

AKaIeMUKaJIBIK KPEIUT CaHbI,
Oakpuiay Typi / KommuectBo
aKaJIEMUYECKUX KPEIUTOB,
tdopma xkorTposst / Number of
academic loans, form of control

5 akanmeMusIIbIK KpenuT, emtuxat (KT)

5 akaJleMUYecKHux KpeauToB, sk3ameH (KT)

5 academic credits, exam (CE)

IMpepexBusurtep /
ITpepexBusutsl / Prerequisite

IpepexBusurrep /
[IpepexBusutsl / Prerequisite

bakanaspuat 6armapiamacs! (bb
"Buosnorus"y)

[Iporpamma 6axamaBpuara (OI1
«buonorus»)

Bachelor's degree program (OP " Biology»)
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[MoctpexBusurtep /
[TocTpexBu3uTsl / Postrequisite

KOpBITBIHIBI MAaTUCTPIIIK 38PTTEY KYMBICHI.
[TpakTHUKANbIK KOHE FEUILIMU-3EPTTEY
KBI3METI.

HTorosas Marucrepckas
uccleoBarenbekas padota. [IpakTiueckas
Y HayYHO-KMCCIIEIOBATEIILCKAS
JCSITEIIbHOCTb.

Final master's research work. Practical and
research activities

Oxky MakcaTbl MEH MiHAETTEPI /
Vuebnas 1ienb 1 3a1a4u /
Learning Goal and Objectives

"Kytienik ouonorus JKOHE
omomHpopMaTHKa" KypCHl CTYIOEHTTEpIl
OMOJNOTHSUTBIK, =~ MATIMETTEP/Ii  JKWHAY/BIH

JKOHE TaJIayJbIH 3aMaHayd KOMITIOTEPIIIK
omictepiHe yiipery YIIiH KaXKerT.
bruoakmapaTTelk  Tangay  OWOJOTHSHBIH,
MeIULHAHBIH JKOHE aybLl
HIapyambUIbIFBIHBIH OipkaTap
MIHIETTEpIHIH MIHACTTI Ke3eHI OOIBII
TaObLIA b, Kypce meHOepiHe
CTYJACHTTEPMIH ajFaH OuriMaepi  MeH
TOXKIPUOENIK  JaFiplIapbl  OMOJOTHSITBIK
aKIapaTThl THIMI i3ecripyre,
FCHETUKAJIBIK MAJIIMETTEPAl Tajjiay MEH
CANTBICTHIPYFa, (UIOTCHHUSHBI 3epTTEYTe,
OnomHGOpMATHKANIBIK —Tajnay Heri3iHae
MOJICKYJIAJIBIK-TCHETUKAJIBIK  [TPOIIECTEePIiH
MEXaHM3MJIepl  TypaJibl  THMIIOTE3aJIap.ibl
reHepalusIayFa ®oHe T.0. KOMEKTece/Ii.

Kypc «Cucremuas 6uonorust u 6uouHdpop-
MaTHUKa» HeoOXomuM Il OOy4eHHus CTy-
JICHTOB COBPEMCHHBIM KOMIIBIOTEPHBIM Me-
TomaM cOopa W aHaju3a OMOJOTHMYECKUX
MaHHBIX. buowHpopMaTHUeCKWi — aHAIW3
SIBIISICTCST OOSI3aTENBHBIM 3TAlOM HUCCIEO0-
BaHWI B IIEJIOM psifie 3a1a4 OWOJIOTHH, Me-
JUIMHBI U CEeTIbCKOTO XO03s5iicTBa. 3HAHUS U
MPAaKTUYCCKAE HABBIKU, MOJYYCHHBIE CTY-
JEHTaMH B paMKax Kypca, TIOMOTYT IpPOBO-
TUTh 3G GEKTHUBHBIA MOKCK OMOJOTHYECKON
WHPOPMAIIUH, aHATH3 U CPABHEHUE TCHETHU-
YECKHX JIAHHBIX, HCCIICOBAHNE (UITOTCHHH,
TeHEpalnIo THIOTe3 O MEXaHW3MaxX MoJie-
KYJIAPHO-TCHETHUECKUX MPOIIECCOB Ha OC-
HOBE OHOMH(POPMATHYECKOTO aHaIM3a |
MHOT'0€ JIpyToe.

The course "Systems biology and
bioinformatics" is necessary for teaching
students modern computer methods of
collecting and analyzing biological data.
Bioinformatic analysis is a mandatory stage
of research in a number of tasks in biology,
medicine and agriculture. The knowledge
and practical skills gained by students
during the course will help to conduct an
effective search for biological information,
analysis and comparison of genetic data,
research of phylogeny, generation of
hypotheses about the mechanisms of
molecular genetic processes based on
bioinformatic analysis, and much more.

IToHHIH KBICKAILIA CUITATTAMACKI
/Kpartkoe omnucaHue
mucturuaey/ discipline
summary

buonorus MEH Kypaeni Kyienep
TEOPHUSCHIHBIH TyHickeH xKepiHe
KYpbUIFaH, Tipi Xy#enepaeri Kypaen e3apa
opeKeTTecysiep/li 3epTrTeyre OarbITTalFaH
[Tonapanplk  FRUIBIMH ~ OarbIT. OTKEH
KY3KBULIBIKTAPJAFEl  PENYKIIMOHU3MHIH
Ouonorusickl yIniH Joctypii  emec 21
FaCBIP/IbIH OMOJIOTUSICHIHJIAFBI HOTHXKEIEeP/i
WHTEpIpeTalUsIayFa JKaHa  Ke3KapacThl
KaJbinTacTeipanpl. JKyiiemik Ouoiorusga
HETI3ri Hazap 3MEpIDKEHTTIK KacHueTTepre,
SIFHA OHBIH KOMIIOHCGHTTEPIHIH KacHETTepi

MeXauCIUIUIMHAPHOE HAY4YHOE HalpaBie-
HUE, obpazoBaBireecs Ha CTHI-
Ke OMOJIOTHUH U TEOPUH CIIOXKHBIX CHCTEM,
OPUEHTHUPOBAHHOE HA H3YYEHHUE CIOKHBIX
B3aUMOJIEUCTBUM B KUBBIX cuctemax. dop-
MHPYET HOBBIN TOIXOJl K HHTEPIIPETANU
pe3ynbraToB B Ouonoruu 21-ro Beka BMe-
CTO TPAIWIMOHHOTO IS OWOJOTHUH TPO-
IUTBIX CTOJIETHH pemayKnuoHn3ma. (OCHOB-
HOC BHUMaHHE B CHCTEMHOW OWOJIOTHH y/ie-
JAeTCA TaK Ha3bIBAEMBIM AMEPIKEHTHBIM
CBOICTBaM, TO €CTh CBOMCTBAM OHOJIOrHYe-

It is an interdisciplinary scientific direction
formed at the intersection of biology and the
theory of complex systems, focused on the
study of complex interactions in living
systems. It forms a new approach to the
interpretation of results in the biology of the
21st century instead of the traditional
reductionism for the biology of past
centuries. The main focus in systems
biology is on the so-called emergent
properties, that is, properties of biological
systems that cannot be explained only in
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TYPFBICBIHAH FaHA TYCIHIIPY MYMKiH eMec

OMOJIOTHSITBIK ~ JKYHENepaiH  KacHeTiHe
ayapbuIajbl. Buonorusael Kyhem
JICHrele TYCiHy JKacyllaHbIH HEMece
ar3aHblH Oenek OeniKkTepiH

KapacThIpFaHHAaH Tepi, JKeKe KacyllaHbIH
Ja, OKaINbl aF3aHblH Jla KYPbUIBIMBIH,
JMHAMMKACHIH JKoHE (DYHKIUSUIAPBIH JTYPHIC
TyciHyre MyMmKkiHmik  Oepemi. Kyteni
OMOJ0Orus MaTEeMaTHUKaJIbIK OHOJIOrHsIMEH
TBIFEI3 OaHIaHEBICTEI.

CKHUX CHCTEM, KOTOpBbIC HEBO3MOXHO O0B-
SICHUTH TOJBKO C TOYKH 3PCHHS CBOWCTB €€
KOMIIOHeHTOB. IloHMMaHue OMOJIOrMH Ha
CHUCTEMHOM YPOBHE JAaET BO3MOXKHOCTH JJIf
0oJiee BEPHOTO OCMBICICHUS CTPYKTYPBI,
IUHAMAKA #W QYHKOMA Kak OTIENbHOM
KJIETKH, TaK U OpraHu3Ma B IIEJIOM, YeM TIPH
paccMOTPEHUM TO-OTAEIBHOCTH  4YacTei
KJIETKH WU opranm3ma. CructemMHast Ouoso-
sl TECHO CBA3aHa ¢ MaTeEMaTHYECKOH OHo-
JIOTHEH.

terms of the properties of its components.
Understanding biology at the system level
makes it possible to better understand the
structure, dynamics, and functions of both
an individual cell and an organism as a
whole than when considering parts of a cell
or organism separately. Systems biology is
closely related to mathematical biology.

OKBITYBIH HOTHXKEC] /
PesynbsTar 06yuenus / Learning
outcome

- OwuoyorHsa canalapblHBIH Iprefi JKoHe

Ka3ipri  MoCeNeNepiHiH  TECOPUSIIBIK -
ollicCHaMaJIbIK ~ HeTri3jepiH  Oijgemi  KoHE
TYCiHe], ;

-aKMapaTThIK TEXHOJIOTHSIIAp/bl MakanaHa
OTBIPBII TaOUFru MIPOIIECTEPIH
EPEeKIIeTKTePiH TaTai bl

-3amaHayu OMOJIOTUSHBIH O3€eKTI1

MocelieNiepiH  [emy  YIIiH
Oumostorus OLTIMIH KOJIIaHaIbl;
- WHHOBAIMSJIBIK KBI3METTI K00anay »KoHe
JKy3ere acelpy OapBICHIHIA TI€IArOTHKAITBIK
KapBIM-KAaTBIHAC JaFABUIAPBIH MEHIEPTeH;

aKMapaTTHIK

- 3HaeT W I[IOHHUMAEeT:  TEOPETHUKO-
METOOJIOTUYECKHE OCHOBBI
(dbyHIaMeHTaIbHBIX u COBPEMEHHBIX

mpo0JieM oTpacieit Onooruy, ;

- QHAIM3UPYET OCOOEHHOCTH €CTECTBEHHBIX
MPUPOAHBIX TPOLECCOB C UCIOJIL30BAHUEM
MH()OPMAMOHHBIX TEXHOJIOTHIA

- TNpHUMEHSeT 3HaHUS WH(POPMAIIMOHHON
OWoNIOTUM ISl pelIeHHsT  aKTyallbHBIX
po0JieM COBPEMEHHOMN OHOJIOTHH;

- BJIJICCT HAaBBIKAMH II€JarOTHYECKOro B3a-
WMOJICHCTBUSL B XOJ€ NPOCKTUPOBAHHS W
peanu3ald WHHOBAIIMOHHOW JIESTENBHO-
cTH;

- knows and understands: theoretical and
methodological foundations of fundamental
and modern problems in the branches of
biology, ;

- analyzes the features of natural processes
using information technologies

- applies knowledge of information biology
to solve current problems of modern
biology;

- has the skills of pedagogical interaction in
the course of designing and implementing
innovative activities;

Kypactoipymist / Pa3pabotunk /

AmanapikoBa A. b., A/l F. k., ara

epe:xorun F0.B. k.6.H, npodeccop

Developer OKBITYUIBI
[Ton araysl / HanmeHoOBaHHE KOMIIBIOTEPJIIK OU3NOJIOTI'USA YEJIOBEKA U HUMAN AND ANIMAL PHYSIOLOGY
mucruruinabl / Name of the TEXHOJIOT'USJIAPBI BAP AJAM KUBOTHBIX C WITH COMPUTER TECHNOLOGY
discipline 7KOHE ’KAHYAPJIAP KOMIIBIOTEPHBIMH

OU3NOJIOTI'USACHI TEXHOJIOTI'USIMHA

AxaJIleMHUKabIK KPEJUT CaHbI,
Oakpuiay Typi / KommuectBo
aKaJIeMUYECKHX KPEJHUTOB,

5 akagemusutblK, kKpeaut, eMmtuxaH (KT)

Sakagemudeckux kpenura, sk3ameH (KT)

5 academic credits, exam (CE)
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¢dopma xkoutposst / Number of
academic loans, form of control

IpepexBusurrep /
ITpepexBusutsl / Prerequisite

bakanaspuar 6armapiamacs! (bb
"Buonorus'"y)

[Iporpamma 6akanaBpuara (OI1
«buonorus»)

Bachelor's degree program (OP " Biology»)

[MoctpexBusurrep /
IMocrpexsusutsl / Postrequisite

KOpBITBIHBI MAaTUCTPITIK 38PTTEY KYMBICHI.
[TpakTHUKANbIK KOHE FEUILIMU-3EPTTEY
KBI3METI.

HTorosas Marucrepckas
ucclenoBarenbekas padota. [IpakTiueckas
W HayYHO-HMCCIIEIOBATEILCKAs
JICSTSIILHOCTb.

Final master's research work. Practical and
research activities

Oky MakcaTbl MEH MiHaeTTepi /

JlereH KbI3BIFYIIBUIBIFBIH apPTTHIPY OKBITY

Boi3Bath wuHTEpeC K OOY4YEHHIO IIpH

Arouse interest in learning through the use

VueOHast 11716 U 3a71a4u / Ke3inje HaiaananyabiH Oanama | IIOMOIIM HKCIOJB30BaHKs anbTepHaTHBHBIX | Of  alternative  computer technologies,
Learning Goal and Objectives KOMITBIOTEPITIK TEXHOJIOTHSIIAP, | KOMIBIOTEPHBIX — TEXHOJOTWil, TymaHHoe | humane treatment of living organisms.
allaMrepIIiIIKIIeH Kapay, Tipi JKOHJIKTEep. | OTHOIICHHe K  JkuBbIM  opranm3mam. | Comprehensive study of the physiological
XKanyapmap MeH  amam  ar3achlHBIH | BcecropoHHee m3yuenue ¢usnoiorndeckux | processes of the animal and human body,
(H3HOIOTHSIIBIK MIPOIIECTEPIH JKAH-KAKTHI | TPOIIECCOB JKUBOTHOTO W dyenoBeueckoro | the formation of a materialistic worldview
3eprrey, 6uoor CTYAEHTTEP/IIH | OpraHu3Ma, dopmuposanue | for biology students, the formation of the
MaTepHaITUCTIK JYHHETaHBIMBIH | MaTepHanucTuyeckoro wmmupoBos3penust y | skill of working with living objects, the
KaJIBINITACTHIPY, Tipi 00BEKTIIEPMEH JKYMBIC | CTyIeHTOB  Ouosoros,  ¢opmuposanue | development of the ability to analyze and
icrey JaFAbUTApbIH KaJIBIITACTRIPY, | HaBbIKa pPaboOTBI C JKMBBIMH oObekTamw, | generalize the results obtained using
aJIbIHFaH HOTIKETEP/I Kasipri | pasButre crmocobHOCTH aHanmu3upoBaTh u | modern computer technologies
KOMIBIOTEPIIIK TEXHOJIOTHSIIap/Abl | 0000LIaTh  TOJMYYCHHBIC PE3YJbTaThl  C
naijiaaHa  OTBIPBIN ~ Talgay  JKOHE | UCIOJIb30BaHHEM COBPEMEHHBIX
KaJbUIay KabiIeTiH JaMbITy KOMIIBIOTEPHBIX TEXHOJIOT Uit
OKBITYIBIH HOTHIKEC] / POl OGuosnorus camanapbiHBIH ipresi jkKoHe | -3HaeT U [IOHUMAET: tTeopetuko- | - knows and understands: theoretical and
Pesynbrar oOyuenus / Learning | xasipri  MoceleNiepiHiH — TEOPHSUIBIK - | METOHOJIOTHYECKUE ocHoBsl | methodological foundations of fundamental
outcome oliCHaMaJbIK  HerizaepiH Oulemi jkoHe | QyHIaMEHTAJIbHBIX u coBpemennsix | and modern problems in the branches of
TyciHenml, ; mpobieM oTpacieii OHoJIOTHH, | biology, ;
PO4-aknapaTTbIK TEXHOJIOTHSIIAp/Ibl | -aHATM3UPYET OCOOCHHOCTH ecTecTBeHHbIX | - analyzes the features of natural processes

naijanaHa OTBIPBIT TaOWUFU TPOIECTEPAiH
CPEKILETKTEPIH Taaaal bl

PO6 3amanayn OWONOTHSHBIH  ©3€KTi
MoceJieNiepiH  [Iemly YUIH —aKoapaTThiK
Oumostorus OiTIMIH KOJITaHaIbl;

PO7 wuHHOBaIUANBIK KBI3METTI sko0aay
JKOHE Kysere aceIpy OaphICEIH A
1€ 1arOrMKaJIbIK KapbIM-KaThIHAC

MIPUPOJIHBIX TPOIIECCOB C HCIOJIB30BaHHEM
nH(OPMAITMOHHBIX TEXHOJIOTHI

-IPUMEHSET 3HAHUS  WHGOPMAIMOHHOM
OWoNoruM IS pEIICHUS  aKTYaJIbHBIX
poOJIeM COBPEMEHHON OMOJIOTHH;

-BJIQJICET HABBIKAMH I1€J]ATOTMYECKOTO B3a-
MMOJICHCTBUSL B XOJI€ MPOCKTUPOBAHUS H
peanu3alid WHHOBAIIMOHHOW JIESTENBHO-

using information technologies

- applies knowledge of information biology
to solve current problems of modern
biology;

- has the skills of pedagogical interaction in
the course of designing and implementing
innovative activities;
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JarAblUIapbIH MCHI'CPI'CH,

CTH;

[ToHHIH KbICKAIIIa CHITATTaAMAChI
/ Kpatkoe omucanue
mucturutaael / Discipline
Summary

®uznonorusana KOJTAHBUIATHIH 3aMaHAyH
HKCTIEPUMEHTAIIBI JKOHE HArHOCTHKAJIBIK
TEXHHUKA KOHE KOMITBIOTEPITIK
TexHonmorusmap.  Kasipri  Momnexymianbik-
KACYIIANBIK, JKYHENiK JoHe KOTHUTHBTI
Du3noNoTus TaMybIHBIH ©3€KTi Macenenepi
MeH TepcreKTUBanapbl. JKeTekin OTaHIbIK
JKoHE IMIeTeNmiK (u3uonor - FampIMaap,
FBUTBIMH (DM3HOJIOTHSUTBIK, MEKTENTEp JKOHE

CoBpeMeHHBIE 3KCIIEPUMEHTAIbHBIE U
JUAarHOCTHYECKHE TEXHUKU U KOMIIBIOTEP-
HBIE TEXHOJIOTHH, UCTIONIb3yeMbIe B (PU3HO-
JOTHH. AKTyallbHble TpOOJIEMBI M Tep-
CIEKTHBbI PAa3BUTHs COBPEMEHHOM Moie-
KYJISIPHO-KJIETOYHOM, CUCTEMHOM M KOTHU-
TUBHOW (usmonorun. Benymume otede-
CTBEHHBIC U 3apyOeKHbIe yU€HbIC- (HU3NO-
JIOTH, Hay4YHbIE (PU3HOJIOTHUECKUE IIKOJIbI

Modern experimental and diagnostic
techniques and computer technologies used
in physiology. Current problems and
prospects of development of modern
molecular-cellular, systemic and cognitive
physiology. Leading domestic and foreign
scientists - physiologists, scientific schools
of physiology and their areas of activity.
Neurophysiology of emotions. Modern

OJIap.IbIH KbI3METiHIH OarbITTaphl. | M HampaBiieHHs ux aestenapHocTH. Helipo- | physiological methods of investigation.
DOMOUUAIAPIBIH Heipodusnonorusicel. | Gpusuonorus smormii. CoBpemennsie ¢u- | Modern physiological methods and research
3eprreymin  Kasipri (bU3HOMOTHSIIBIK | 3MOJOTHYECKHe METOAbl  HcciemoBanus. | approaches. Functions of individual organs
amicTepi. 3epTreyain 3amanayu | CoBpemenHble ¢usnonornueckne metoanl | and tissues. The human body and animals in
(U3HOTOTHSIIBIK OMicTepi MeH Tacimaepi. | 1 moaxomsl mccnenoBanms. Oynkmnun or- | the process of their life activity.
Keke ar3anap MEH TIHIEPMAIH | IeNbHBIX opraHoB W TkaHeir. Opranmsm | Methods of research of  bioelectric
GbyHKIMsIapbl. Azam  KOHE KaHyapJap | 4eloBeKa M JKHMBOTHBIX B Tporiecce ux | phenomena and their modeling.
ar3acsl. KHU3HEICATEITbHOCTH.
BuosnekTpiik  KyObUTbICTAp/ABl  3epTTey METOAbI HCCIEIOBAaHUS OHOAIEKTPUICCKUX
QIIICTEPI JKOHE OJIaP/Ibl MOJICIIIEY. SIBJICHUI M UX MOJICIINPOBAHME.

Kypacteipymist / Paspabotunk / | CyloHankoBa K. T.., ouosorusi | Pyukuna Tanuss AaramoBHa — K.0.H.,

Developer

MaFHCTpi, ara OKbITYIIBI

accoUMUPOBaHHBIN nMpodeccop

[1on arays! / HanmeHoBaHMe
mucnumuinael / Name of the
discipline

AJIAM BUOJIOI'UsICBIHBIH IPT'EJIT
IMPOBJIEMAJIAPBY/

OYHIAMEHTAJIBHBIE TPOBJIEMBbI
BUOJIOTA YEJIOBEKA/

FUNDAMENTAL PROBLEMS OF
HUMAN BIOLOGY

AKaIeMHUKaJIBIK KPEIUT CaHbI,
Oakpuiay Typi / KommuectBo
aKaJIEMUYECKUX KPEIUTOB,
tdopma xkorTposst / Number of
academic loans, form of control

5 akanmeMusIIbIK KpenuT, emtuxat (KT)

5 akaJleMHYecKnux KpeauToB, 3k3ameH(KT)

5 academic credits, exam (CE)

IMpepexBusurtep /
ITpepexBusutsl / Prerequisite

"Buonorus" bb OakanaBpuaT noHAEpi»

Hucuunnunsl 6akanaspuata OI1
«buosorusy

Bachelor's degree courses in biology»

[MoctpexBu3uTTEp /
[MoctpexBusutsl / Postrequisite

KOpBITBIHIABI MATHCTPIIIK 3€PTTEY KYMBICHL.
ITpakTUKANBIK JKOHE FHUIBIMU-3EPTTCY
KBI3METI.

Hrorosas marucrtepckas
uccienoBarenabckas padora. [IpakTuueckas

1 HAYYHO-UCCIICAOBATCIILCKAs

Final master's research work. Practical and
research activities

17




JCATCIIBHOCTD

Oxy mMakcaTbl MeH MiHAeTTepi /
YyeOHas nens u 3ama4n /
Learning Goal and Objectives

Kypcreir Makcater-ctynentrepre OXOK
KbI3METIHIH HETi31HIe )KaTKaH
(U3HOTOTHSIIBIK YAEpicTep Typajbl TYCIHIK
Oepy. AF3aHbIH SpTYpIi JKYHeNepiHiH xKoHe
OJIApJIBIH KEKe KYPBUTBIMIIBIK
AJIEMEHTTEPiHIH YKaJIbl 3aHIBUTBIKTAPEI
MeH crieln(UKaNbIK epeKIIeTiKTepiH
TYCiHyZi KaMTaMachi3 eTy. OU3NOIOTUSIIBIK
FBUIBIMHBIH KaHa )KETICTIKTEPIMEH KOHE
OHBIH JIaMy NIEPCIEKTUBATAPEIMECH
TaHBICTBIPY. MarucrpaHnTTapra agam
OHMOOTHSICEIHBIH OapIbIK OemiMaepi
OolibIHINA ipresi OiniM Oepy, coHman-aK
oJiapJia (PU3UOJIOTHSIIBIK OMITayabl
KaJIBINTACTBIPY.

Iens mpenojaBaHust Kypca — JlaTh Maru-
CTpaHTaM TpeJCTaBlicHHe O (pu3HoIoruye-
CKUX Mpolleccax, JISKAlIUX B OCHOBE Jiesi-
tenpHOCTH [[HC. OGecneunts MOHUMaHUE
00ImUX 3aKOHOMEPHOCTEH W cIenuduye-
CKUX OCOOCHHOCTEH pa3MUYHBIX CHCTEM
OpraHu3Ma U UX OTHAECIBHBIX CTPYKTYPHBIX
aneMeHTOB. O3HAKOMHThL C HOBBIMHU JIOCTH-
KEHUAMU (HU3UOJOTMUECKON HAYKH M Tep-
CIICKTHBaMHU €€ pa3BUTHUA. I[aTI) MarucCTpan-
TaM q)yHIlaMCHTaIIBHLIe 3HaHUA II0 BCEM
paszenaM OHOJNIOTHU UYENOBEKA, a TaKKe
dbopMupoBaTh y HHX (DPU3HOJOTHYECKOE
MBIIIJICHHE.

The purpose of the course is to give
undergraduates an idea of the physiological
processes underlying the activity of the
Central nervous system. Provide an
understanding of the General laws and
specific features of various body systems
and their individual structural elements.
Introduce new achievements of
physiological science and prospects for its
development. To give undergraduates
fundamental knowledge in all sections of
human biology, as well as to form their
physiological thinking.

OKBITYIBIH HOTHKEC] /
Pesynwsrar 00yuenus / Learning
outcome

-OMOIIOTHS CallaapbIHbIH iprefi JKoHe
Ka3ipri MacesieliepiHiH TEOPHUSUIBIK -
olicCHaMaJIbIK HET13/1epiH Oiiei )KoHe
TYCiHeq], ;

- Oiyesti )KOHE TYCIHE/I: TYKbIM
KyaJiayIIbUIbIK TIeH ©3reprilTiKTiH MOHI
MEH epeKIIeNiKTepi;

- MHHOBALMAHBI Oaranail anajsl, xxobanaii
anapl;

- MHHOBALMSJIBIK OMJIay bl KOpCceTe/i;

-3HaeT " MOHMMAET:
METOJOJIOTUYECKUE  OCHOBBI
(dbyHIaMeHTaIbHBIX u COBpPEMEHHBIX
mpo0JieM oTpacieit Onooruy, ;

- 3HaeT ® TOHWMAaeT: CYIIHOCTh U
OTJIMYHUTENbHBIC 0COOEHHOCTH
HACJIEJICTBCHHOCTH Y N3MEHUYNBOCTH;

- yMeeT OLEHHUBaTh, NPOCKTHPOBATbH
WHHOBAIUH;

- IEMOHCTPHPYET MHHOBALIMOHHOE MBIIILIE-
HHE;

TCOPETUKO-

- knows and understands: theoretical and
methodological foundations of fundamental
and modern problems in the branches of
biology, ;

- analyzes the features of natural processes
using information technologies

- applies knowledge of information biology
to solve current problems of modern
biology;

- has the skills of pedagogical interaction in
the course of designing and implementing
innovative activities;

IToHHIH KbICKAILIA CUIIATTAMACKI
/ Kpatkoe onucaHue
nucuurunael / Discipline
Summary

A TaMHBIH JKaJIIIEI, DBOTIOLMIIBIK,
MeauuuHamibIK JKOHE SKOJIOTUSUIBIK
OMOJIOTHSICHI, HET'13T1 TEOPHUSITBIK
KOHIIEIIMSIIAp XKOHE ©3€KTI OarbITTap.
Atam OHOJIOTHSCHIH 3ePTTEYIiH
o/licHaMaJIbIK TPUHIUANTEPI.
DU3NOJIOTUSIIBIK PETTEY; (PU3HOIOTUSIIBIK

OOmmas, >BONIONMOHHAS, MEIUIIMHCKAS H
9KOJIOTHYECKass OHMOJIOTHS YeJIOBEKa, OC-
HOBHBIE TEOPETHUYECKUE KOHIICTIIIUU U aK-
TyaJbHbIE HampaBiieHus. MeTojionoruye-
CKHE TIPUHITUIIBI U3YYCHUSI OMOJIOTUN Ye-
noBeka. (DU3MONOTHYECKHUE PETYIISINY;
KOOpJMHALMA U ajanTainus (HU3HOJIOIH-

General, evolutionary, medical and
ecological biology of man, the main
theoretical concepts and current trends.
Methodological principles of studying
human biology. Physiological regulation;
coordination and adaptation of
physiological functions to various
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(hYyHKIUSIIAPIBI CHIPTKBI OPTaHBIH OPTYPJIi
KarqainapeiHa yirecTipy xoHe Oefiimaey,
OJIAPBIH KYHEIIK )KOHE MOJICKYIIAITbIK
MEXaHHU3MJIEPI.

4eckux (DYHKIUH K Pa3IM4HBIM YCIIOBH-
M BHEIIHEH Cpenpl, UX CHUCTEMHBIE H
MOJIEKYJISIPHBIC MEXaHU3MBI.

environmental conditions, their systemic
and molecular mechanisms.

Kypacteipymist / PazpaboTunk /
Developer

CyoHankona x. T.., ouosorus

MArucTpi, aFa OKbITYIIBI

Pyuknna Taauns AaramoBHa — K.0.H.,
accoUMUPOBaAHHBIN nMpodeccop

[1on arays! / HammeHnoBaHMe
mucuumuinael / Name of the
discipline

"KEP/IH, TIPI KABBIFbI 7)KOHE
"KAhAHJIBIK KAYIIT-KATEPJIEP/

KUBAS OBOJIOYKA 3EMJIN U
I''IOBAJIBHBIE BBI3OBbI/

THE LIVING SHELL OF THE EARTH
AND GLOBAL CHALLENGES

AKaeMUKambIK KpEAUT CaHbl,
OakpLiay TYpi / KomauuecTBo
AKaJICMUYCCKUX KPEAUTOB,
dopma korTposst / Number of
academic loans, form of control

5 akaneMusIBIK KpenuT, emtuxaH (KT)

5 akaleMu4ecKkux KpeauToB, 3k3ameH (KT)

5 academic credits, exam (CE)

IpepexBusurrep /
ITpepexBusutsl / Prerequisite

"Buosnorus" Bb GakanaBpuat noHmepi»

Jucuumnunel 0akanaspuara OI1
«buonorus»

Bachelor's degree courses in biology»

[MocrpekBusutTep /
IMoctpexBusuthl / Postrequisite

KOpBITBIH/IBI MATUCTPIIIK 3€PTTEY KYMBICHI.
[TpaKTHKAJIBIK XKOHE FHUIBIMH-3EPTTEY
KBI3METI.

Hroroas MarucTepckas
HCCIICA0BATCIbCKAaA pa60Ta. HpaKTI/I‘leCKaﬂ
" HAYYHO-UCCIIECA0BATCIIbCKas
ACATCIIBHOCTD

Final master's research work. Practical and
research activities

Oxky Makcatbl MEH MiHAETTEpi /
VuebOHas nens ¥ 3agauu /
Learning Goal and Objectives

Fanammiapael MmekeHelTIH OapIbIK Tipi
KOMITOHEHTTEPIIH (PYHKIIMOHAIABIK O1pJIiri,
OJIApJIbIH ©3apa TAYEIILIIT, )KaHChI3
TaOUFATIICH ©3apa 9PEKETTECYi HKOHE HKAIIITBI
KYMBIC icTe€y IPUHIMITEP] Typalibl TYCIHIK
Oepineni. FamaMinappiH reoJorusibIK
JAMYbIHBIH Ta0OUFU NPOIICCTEPIMEH KOHE
KIIMMATTHIK ITUKJITIK )KOHE OPKCHUETTIH
JaMYBIHBIH 0acThI ChIH-KaTepliepiHiy Oipi
OOJIBII TaOBLIATHIH OCII KEJIE JKaTKaH
AHTPOTIOTEH/IIK dCEP/IiH calapbIMeH
IIapTTacKaH eciN Kelle )KaTKaH
npobaeManap KapacThIPhUIAIbI

Lenp quCUIITUHBI - CTOCOOCTBOBAThH
[MOHMMAHUIO CYTHU TJI00ANBHBIX TIPOOJIEM
9KOJIOTHH, TIOJTOTOBUTH MAaruCTPAaHTOB K
CaMOCTOSITETLHOMY BBIOOPY CBOEH MUPO-
BO33PEHUYECKON MMO3ULIMHU, Pa3BUBATH yMe-
HUS peIIaTh MpoOJIeMbl, BOCITUTAHHUS TPaX-
JTAHCKOH TTO3UITUU M OTBETCTBEHHOTO OT-
HOIIIGHUS K YeJI0BEYECTBY U CPEJie €ro 00u-
TaHUS;, N3yYCHUE TIPUINH BO3ZHUKHOBEHHSI,
CYIIIHOCTH ¥ BO3MOJKHBIX ITyTEH peIeHus
OCHOBHBIX 3KOJIOTHUYECKUX MTPOOIIeM COBpe-
MEHHOCTH.

The purpose of the discipline is to promote
understanding of the essence of global
environmental problems, prepare
undergraduates to independently choose
their worldview, develop skills to solve
problems, foster citizenship and responsible
attitude to humanity and its environment;
study the causes, essence and possible
solutions to the main environmental
problems of our time.
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OKBITY/IBIH HOTHKECT /
Pesynbrar 00yuenus / Learning
outcome

- Onostorus cajanapblHBIH iprei xKoHe
Ka3ipri MoceleepiHiH TeOPUSITBIK-
omicHaAMAaJIBIK HeTi3IepiH OuTei skoHe
TyciHeni, ;

- TYKBIM KyaJIayIIbUIBIK TEH ©3rePrillTiKTiH
MOHI MEH alpBIKIIIa epeKIISTIKTepiH Oiei
XKOHE TYCIHEe];

- MHHOBALMSIHEI Oarajail ajmajsl, skobanai
anael;

- MTHHOBAIMSUIBIK OMJIay /bl KOpceTe/i;

- 3HAET W  TOHHUMAET: TEOPETUKO-
METOJIOJIOTUYECKHE  OCHOBBI
(byHIaMEeHTATbHBIX u COBPEMEHHBIX
po0JieM oTpaciieii OnoJoruy, ;

- 3HaeT W TOHWMAeT: CYIIHOCTh U
OTJINYUTEITbHBIC 0COOCHHOCTH
HACJIEJICTBCHHOCTH M U3MCHUMBOCTH;

- yMeeT OIIeHHBAaTh, IPOEKTHPOBATH
HWHHOBAITUH;

- JIEMOHCTPHPYET HHHOBAI[MOHHOE
MBIIIJICHHUE;

- knows and understands: theoretical and
methodological foundations of fundamental
and modern problems in the branches of
biology, ;

- analyzes the features of natural processes
using information technologies

- applies knowledge of information biology
to solve current problems of modern
biology;

- has the skills of pedagogical interaction in
the course of designing and implementing
innovative activities;

[ToHHIH KbICKAIIIA CUITATTAMACHI
/ KpaTtkoe omnucanue
mucturuaae / Discipline
Summary

Famammapabr MmekeHaelTiH OapiIbIK Tipi
KOMIIOHEHTTEP/AiH QYHKIIMOHAIABIK OipIIiri,
OJIApJIbIH ©3apa TIYEIILIITr, )KaHChI3
TaOUFATIICH ©3apa OPEKETTECY] KOHE HKAIIBI
YKYMBIC iCTey MPUHIIUTITEPI Typallbl TYCIHIK
Oepineni. FamaMinappiH reoorusibIK
JaMYBIHBIH TaOUFU MPOIIECTEPIMEH )KIHE
KJIMMATTBIK IUKJIIIK )KOHE OPKEHHETTIH
JaMyBIHBIH 0acThI ChIH-KaTepiiepiHiH Oipi
OOJIBII TaOBLIATHIH OCII KEJIE KaTKaH
AHTPOIIOTEHIIK SCEeP/IiH callIapbIMeH
[IapTTacKaH eCil KeJle )KaTKaH
npobaemManap KapacThIPhLUIAIBI.

Haercs npexnctasneHue o GyHKIMOHATIBHOM

€IMHCTBE BCEX JKMBBIX KOMIIOHEHTOB,
HACEJISAIOIUX TUTaHETY, ux
B3aMMO3aBHCUMOCTH, B3aUMOJICHCTBUU C
HEKUBOM  OpUPOAOH W IpUHIMOAX
(YHKIIMOHUPOBAHUS B LIEJIOM.
PaccmarpuBatorcst HapacTaoLe
IPOOJIEMBI, 00yCIIOBIIEHHBIC
€CTEeCTBEHHBIMU poueccamMu
TEOJIOTUYECKOTO  Pa3BUTHS  IUIAHETHI U
KJIMMaTH4eCKOM LUKJINYHOCTH u
MOCJICICTBUSAMH ~ BCE  BO3PACTAIOLIETO
AQHTPOTIOTEHHOTO  BO3JICUCTBHS, KOTOpBIC

SABIIAKOTCA OJHHMM M3 TJIaBHBIX BBI3OBOB
PAa3BUTHUSA NUBUIIU3ALIUH.

It gives an idea of the functional unity of all
living components that inhabit the planet,
their interdependence, interaction with
inanimate nature and the principles of
functioning as a whole. The growing
problems caused by natural processes of
geological development of the planet and
climate cycles and the consequences of
increasing anthropogenic impact, which are
one of the main challenges to the
development of civilization, are considered.

Kypacteipyisr / Pa3paboTunk /
Developer

Kyo6eeB M.C.,aFa OKbITYIIBI

bparuna T.M., 1.6.H, mpogeccop
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