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Moayab koabl : TO 2

Moayab artaybl: Texnonorusiap mecH
anicHamanap

[Ton aTaybi: AKafeMUsIbIK XarT
[pepekBu3nTTEPi: FbllbIM TApHXbl MEH
bunocodusce

[MocTpeKBH3INTTEPI: JLOKTOpJIbIK
IHMCCePTALMAHDL JKa3y *KaHe Kopray
MakcaTbl: FbUIBIMM  JKOHE  FbLIbIMU-
aKnapaTThiK MOTIHAEp Kypa Oy
aKaJeMHsIIbIK JIMCKYPCTBIH
epeKILeiKTepiH eckepe OTbIpbiM, 9p TYpi
Jarablaapibl KaabinTacThIpy.

Kpickalia cunarramachbl: Korapbl
kocinTik  Oinim  Oepyai  AambITynarbl
aleMiik  ypaicTepii;  XasblKapasbik
yibIMIapbIH Me1aroruKablK
TyKbipbIMIAManapbl - MeH  Oinim - Gepy
crparerusinapeii  (BYY, EKbIY kaHe

T.6.), FbUIBIMH-2/iCTEMENIK KelleHaepai
a3ipaey adicTepiH; FbUILIMU-dICTEMENIK
oHIMIEpAl o3ipiey dIiCHAMACHIH, OKY-
auicTeMenik KeweHaepi, KeNTiAu
Kajapaap/bl lasgpaay wenbepinaeri
ABTOP/IbIK KYPCTap/bl KapacThIpabl.
OKBITY HITHIKEJIEPI:

OH6 - 3amaHayH FbLIbIMH JKeTiCTikTepa
ChIHH TYPFBIAAH Tajjay, FblIbIMH-3epTTeY
KbI3METiHiH 21iCHAMAChIH MEHrepy, THICTI

KOMMYHHKaLMATBIK KypaJiiap/bi
naiijanaHa  OTHIPbIN,  AKaAEMMAIBIK,
capanTaMaliblk  JKoHe  Kacibu  opraza
KapusnaHbiMaap — MeH  OasHaamanap

TYpiHIE ©3 3epTTeyJepiHiH HITHKENEepiH
YCBIHY.

Ka/ibinracarbiH Ky3biperrep:

- MakcaT Kol, JKocrapiay, icke acbipy
KaTeropHsaapbl MeH dJicTepi Typaibl
TYCIHIKTEPAI MeHrepy KameTTi Kbi3MeT

TYPAEPiH,
kacibu aTMka  Macenenepi. - OKy-
ajicTeMeNiK  KEWEHAepAi,  aBTOPJIbIK

KypcTapabl KypacTbipy

Koa moayas: TM 2
HazBanue moay.isi:
METO1010THH

TexHOJIOruH M

HasBaune AMCUMIIHHDBI:
AKazeMH4eCcKoe MHCbMO
IpepekBU3HTHI: HUctopust 1
bunocopus HayKu

[TocTpeKBU3UTBI: Hanucanue #

3alMTa 10KTOPCKOH JAUccepTaluu
Leab usyuennsi: cHopMUpOBaThH Y
JIOKTOPAQHTOB  HABBIKH
CTPYKTYPHPOBaHHBIX ~ COOCTBEHHBIX
uieil, yMeHUs cO3/1aBaTh Hay4HbIE
Hay4HO-HH(OPMALIMOHHBIE TEKCTbI

pasiiMyHBIX  BWJIOB €  YYETOM
crieun(pUKH aKajeMH1yecKoro
JIMCKypca.

Kparkoe onucaHue:
CamocToaTeNbHOe Hay4yHoe
MCCIIEI0BAHHE, BKJIHOUAIOLIIEE

NpaKTHYeCKHe W TeOpeTHYECKHEe
pa3paboTky akTyanbHON Npodaembl B

obnacTtu BbIOpaHHOM
o0pazoBaTeIbHOM nporpaMmbl,
OCHOBaHHOE Ha  COBPEMEHHBIX
METOAMYECKHUX M  TEOPETHUECKHX,
TEXHOJOTHYECKHX JNOCTHKEHHAX
HayKu PesyabraTbl  00y4eHHs:

PO6 - KpuTHueckn aHajJIW3upoBaTh
COBPEMEHHbBIE HAayuHble JOCTHKEHHS,
BIAJCET  METOJONOrued  Hay4yHo-
MCC/EI0BATENILCKOI  AEATENbHOCTH,
MpeACTaBAATL  PE3ybTaThl  CBOMX
uccsie10BaHuil B Buae 1nyOankauni u
JIOK/1a10B B aKaaeMHYeCKOM,
JKCMEPTHOH M NpodeccHOHaNbHON
cpene c MCIOJb30BAHHEM
COOTBETCTBYIOLLMX
KOMMYHUKALIMOHHBIX CPEACTB.
®opmupyeMbie KOMIETeHLHH:

- BllaeTb  NPEACTABICHHAMH O
KaTeropuax W npuemMamu
LenenonaraHus, NAaHupOBAHUS,
peanusalu.

Heo0xoanmMbIX BUIOB ACATE/IBHOCTH,
npodJiemax npogeccuoHanbHOMI
ITHKH. - COCTABNATh  y4eOHO-

METOIMYECKHE
aBTOPCKHE KYPCBI.

KOMIIJIEKCHI,

Module code: TM 2
Module name:  Technologies
| and Methodologies

Course name: Academic
writing

Prerequisites:  History and
Philosophy of Science
Post-requirements: Writing
and defending a doctoral

dissertation

The purpose of the study: to
form doctoral students' skills

of structured own ideas, the
ability to create scientific and
scientific-informational texts

of various types, taking into

account the  specifics  of
academic discourse.

Brief description: Examines
global trends in the
development of higher
professional education;
pedagogical  concepts  and

educational strategies of
international organizations (UN,

OSCE, etc.), methods for
developing  scientific  and
methodological complexes;
methodologies for the

development of scientific and
methodological products,
educational and methodological
complexes, copyright courses in
the framework of multilingual
staff training.

Learning outcomes:

LOG6 - Critically analyze modern
scientific achievements, master
the methodology of research
activities, present the results of
their research in the form of
publications and reports in an
academic, expert and
professional environment using
appropriate communication
means.

Formed competencies:

- to have ideas about categories
and methods of goal-setting,
planning, implementation
Necessary types of activities,
problems of professional ethics.
- to make educational and
methodical complexes, author's
courses ‘

Moayab koasl TO 2
Moayae araybl:  Texuonorusnap MeH
aiicHamanap

Koa moayass TM 2
Hazsanue moay.si:
METOA0I0THH

TexXHONMOruU W

Module code TM 2
Module name: Technologies
and Methodologies

Ton aTaybi: FbuibiMK 3epTTeY 2AiCTEPI Ha3sanune AMCHHILIHHBI: Course name:  Methods of
Mpepexksusutrepi: FbiibiM Tapuxel MeH | MeTo/bl HaYUHbIX uccnen0BaHuii scientific research
bunocopuacs [MpepexkBH3HTLI: Wcropus | Prerequisites: History and
[MocTpekBH3NTTEPI: JlokTopabIK | punocopus HayKu philosophy of science
auccepralsiHbl  kasy  koHe  Kopray | TlocTpekBH3HTLI Hanucanne u | Post-requirements: Writing




Makcartbi: JOKTOPAHTTap /bl H
3KCMEPUMEHTTI JKYPri3y KoHe OHAEY YILiH
kaxerti Oimim, Oinik JKoHE narabliap
KELIEHIH aTyhl.

Kbickama cunatrramacebl:  [loHai oKy
Keseci MiHAETTepAl OpbIHAAY bl KO3eiii:
VKBIMABIK iC-9PEKETIEH KeNiCiNeTiH Keke
LIbIFAPMALL bLIbIK petinfe F3K
KaruaanapbiMeH TaHbICY,
JIOKTOPAHTTAP/bIH 3epTTey diicTeMeCiHiH
THiMainirin - Oaranay  yWiH esuemuep
KyheciH KaJbINTacThIpPY, FbUIBIMU
KOFaM/1aCThbIKTa Ma3MYH/IbIK
KOMMYHHWKaLMs JaFabLiapbiH OeKiTy xoHe
KETINAIPY.

OKBITY HITHe/IEpi:

OH3 - BuoJorusuibiK 3eprrey aaicTepiH

TyciHmipy, oprypnai Oaraapsiamanapibl
KoJ1JaHa OTBIPBITT MaTeMaTHKaIbIK
ecenTeysiep apKblabl  TOKipHOE  Kypy
Ke3iHje allbIHFaH IKCTIEPUMEHTTIK
MasliMeTTep I Tanaay.

OH4 - Tipi opraiusmaepaeri

(QU3HONOrUAIBIK  KOHE  OMOXHMHSJIbIK
MPOLECTEPAIH MEXaHW3MACPIH, ONapibiH
Gapblcbl  MeH  YiHbIMHBIH  0apibiKk
KYPbUIbIMABIK JeHreinepinjaeri perrenyiu
TajlfaHbI3.

OHS5 - BHOIOTHAHDI OKBITY AbIH
MHHOBALIUAbIK TEXHOJIOrHsJIapblH
KOJJIaHa OThIPbII, OKy-a[icTeMeiK KelleH
KYpY.

OH6 - 3amanayu FbUIbIMK KETICTIKTEPAI
CBIHHM TYPFblAAH Tanaay, FbllbIMU-3EPTTEY
KBI3METIHIH 2jlicHAMACHIH MEHIrepy, THICTI

KOMMY HUKaLWSITbIK Kypasnaapibl
maiijjasiada  OTBIpbIN,  aKaAeMHAJbIK,
capanTaMaJIblK  JKoHe  Kacibu oprtana

KapusiaHbiMaap — MeH  GasHmamanap
TYpiHe ©3 3epTTeyJiepiHiH HOTHIKENEPiH
YChIHY.

KaabinracaTbiH Ky3biperTep:

Ka3ipri 3aMaHfbl FbUIBIMH JKETICTIKTEPA
CbIHM Tanjay JkoHe Oaranay, 3epTrey
HOHE MPAKTUKANIbIK MiHASTTEPI WeLly e,
OHbIH ilIiHIE MoHApalblK cananapia kKaHa
uaessapbl KaibINTacTelpy Kabineri;
TYTac OKyHeli  FbUILIMH - JYHUETaHbIM
HeriziHge  KeleHai, OHbIH  illiHje
MoHAPANIbIK 3EPTTEYIEPli XKy3€ere achipy;
Ka3aKCTaHIbIK  3€PTTEY Y KbIMAAPbIHbIH
JKoHe XaJlblKapasbIK KYMbICTapra
KaTblCyFa JaibiH

FBIIBIMH  KQHE  FblIbIMU-Oinim  Oepy
MIHIETTEpiH luewy; KaciOnm Kbl3meTTe
HTHKAIBIK HOPMaJapibl cakTay; O3iHiH
Kocibu  skoHe  KacidM  MiHaerTepin
JKOcTiapiay jKoHe Leuy,

KeKe Jamy.

|

3alMTa JIOKTOPCKON AMCCEepTaLnu

Llenn H3YUEHHS: nosyveHue
JOKTOpaHTaMH KOMILUIEKCAa 3HAHWH,
YMEHHH W HaBbIKOB, HEOOXOAMMBIX

s npoeneHus M 0OpaboTKH
IKCMEPUMEHTA.

Kpartkoe onucaHue:
PaccmarpuBaeT MMPOBbIE TEHACHUMN
B pa3BUTHH BbICILIETO
npodeccHoHanbHOro  00pa3oBaHus;
neaaroriyeckue  KOHLEMUWH |
oOpa3oBaTe/ibHble CTpaTerum
ME 1Y HAPOAHBIX opraHusaLuii
(OOH, OBCE wu ap.), MeTObl
pa3paboTKK  Hay4YHO-METOAHYECKNX
KOMILJIEKCOB; METO1010THH
pa3paboTKh  HayuHO-METOAMYECKOI
MPOAYKLHMH,  YueOHO-METOAUYECKHE
KOMIUIEKCBI, aBTOPCKHE KYpPChl B

paMKax MOArOTOBKH MOJIMS3bIYHbIX
KaapoB.

Pe3ysibTaThl 00Y4eHHsI:

PO3 - HutepnpetupoBaTb MeETO/bl
OUONOTHUECKHUX UceeI0BaHmui,
AHAIM3MPOBATHL IKCIIEPHMEHTANbHbIE
JIaHHbIE, noJly4eHHbIE npu
nocTaHoBKe ornbiTa nyTem
MareMaTHYeCKUX  BBIYMCJICHHH ¢
MCI0J1b30BAHHEM pasIM4dHbIX
Nporpamm.

PO4 - AHanu3upoBaTb MeXaHH3MbI
HU3HOMOr0-0HOXMMHUECKHX
POLLECCOB B KMBBIX OpPraHH3Max, ux

NpoTeKaHus W PEryiauuu Ha BCeX
CTPYKTYPHBIX YPOBHAX OpPraHU3aLnH.
PO5 - PaspabatbiBath yuebHo-
MeI0AHYECKHI KOMIJIEKC C
NpUMEHEHHEeM WHHOBALIMOHHBIX
TEXHOJIOTMH npenoiaBaHus
OMOJIOTHH,

PO6 - KpuTHueckn aHalu3upoBaTh
COBPEMEHHbIE HayuHble JOCTHKEHUA,
B/laJieeT  METOAO0JOrWeil  Hay4yHo-
MCCNE0BATE/ILCKOW  ICATEIbHOCTH,
MPeACTABIATL  PE3yJibTaTbl  CBOMX
MCCNeA0BaHMi B BUE NyOnukauni u
J10KJ1a/10B B aKaJeMHYECKOM,
SKCMEPTHON W MPO(ECCHOHANbHOM
cpese c MCIO/1b30BAHHEM
COOTBETCTBYHOIMX
KOMMYHHKaLIMOHHbBIX CPEIICTB.
dopmupyemble KOMIIeTeHIHH:
CnocoOHOCTBIO K KPUTHYECKOMY
aQHAINW3Y W OLEHKE COBPEMEHHBIX
Hay4HbIX JOCTHIKEHHH,
reHEPUPOBAHHMIO HOBbIX MAEH MpH
peuieHnn  MCCNEN0BATE/IbCKUX W
MPaKTHYECKUX 3a1a4y, B TOM YHCIC B
MEKINCUMIUIHHAPHBIX 00J1aCcTAX;

OCYLICCTBIIATD KOMIUJICKCHbIE
UCCIIC10BaAHUA, B TOM yucne
MEKJMCUMIIIMHAPHbIE, Ha OCHOBE

| UEJIOCTHOTO CHUCTEMHOI'O Hay4HOI'o

[

| abilities

and defending a doctoral
dissertation

The purpose of the study:
obtaining by doctoral students a
set of knowledge, skills and
necessary for
conducting and processing the
experiment.

Brief description:
the methods of scientific
research, various levels of
scientific knowledge. It includes
the stages of  research,
recommendations for choosing
the research direction, setting a
scientific problem, conducting
theoretical and experimental
research, and recommendations
for formatting the results of
research work.

Learning outcomes:

LO3 - Interpret the methods of
biological research, analyze the
experimental data obtained in
the  formulation  of  the
experiment by means of
mathematical calculations using
various programs.

LO4 - Analyze the mechanisms
of physiological and
biochemical processes in living
organisms, their course and
regulation at all structural levels
of the organization.

Examines

LO5 - To develop an
educational and medical
complex  using  innovative
technologies ~ for  teaching
biology.

LOG - Critically analyze modern
scientific achievements, master
the methodology of research
activities, present the results of |
their research in the form of
publications and reports in an
academic, expert and
professional environment using
appropriate communication
means.

Formed competencies:
participation in critical analysis
and consideration of modern
scientific achievements,
generation of new ideas at the
resolution of research and
practical tasks, including in
international areas;
comprehensive research,
including international ones. on
the basis of a conscientious
system of scientific research;
participation in the work of
Kazakhstan and international




MHPOBO33PEHUS;
FOTOBHOCTBIO ydyacTBOBaTh B padore
Ka3axCTaHCKUX M MEKAYyHapOIHBIX
MCCIIE10BATEILCKHX KOJUIEKTHBOB 110
PELICHHIO  HAYUHbIX UM HAay4YHO-
obpasoBaTtenbHbIX 3a1a4; CJe10BaTh
ITUYCCKNM HOpMam B
npodeccuoHanbHOM JeATe1bHOCTH,
NJaHUPOBaTh M pewaTh  3ajauu
cOOCTBEHHOTO MPO(PECCHOHATBHOTO U
JIMYHOCTHOIO pa3BUTHS.

organizations

scientific and educational tasks
for the resolution of scientific
and educational tasks; follow
the  ethical standards in
professional activity;

plan and decide on the tasks of
the professional

personal development.

T2
Texnonorusnap MeH

Moay/ib Koabl
Moayab aTtaybl:
aficHamanap

IMon  araymn Ocimaikrepain
KJAeTKasIbIK OMOTEXHOJOTHACHI
IMpepexBusuTTepi: FblibIM TapHxbl MeH
bunocodusicl/

IMocTpekBU3NTTEPI: Juccepranms
HKYMBICbIH JKa3y
MakcaTbl: KJIETKaJIbIK OHOTEXHONOTHS

cajanapbiHbIH JaMy YPAICiH alKblHAa#H
OThIpbIN, OidiMrepnepai ocbl OarbITTarbl

FhIJIbIMH KOHE NMPaKTHKAIbIK
KAHANBIKTAPMEH, 3amaHayu
TEXHONOrUsITaPMEH, oHlipic
cajlachlHJarbl Kannai KOJJaHbiCKa He
6ony MYMKIHJIKTEP MEH
nepcrneKTHRaIapbiH YKaH-KaKThl

TaHelcThIpy. Knerkanbik OuOTEXHOIOrHSA
caJlachbIHbIH ipresii OMONOTrHs FHUIBIMBIHBIH
Gacka na koyaaHbasbl canajapbiMeH, sFHHU
IeHeTHKa, MOJIeKYJalblK OHONOTHSHbIH,

ouodusnka, duoxuMus, reHOMMKa,
MPOTEOMHUKA, UMMYHOIIOTHS,
ououHdopmaTHKaMeH  e3apa  TbIFbI3
OaiinaHbIChIH KOPCETY.

Kpickama cunarramachl: Byriuri
TaHaarbl  KIETKaJIbIK ~ OWOTEXHOJOrUs
cananapblHblH  JaMy  TapuUXblH,  Aamy
ypaictepiu, KNeTKaAbIK
OMOTEXHOJOMUAHBIH  FBIJILIMK  KJHE

MpakTUKaJIbIK JKaHaJIbIKTapbiH, 3aMaHayH
TEXHOJIOTUANIAPBIH, GHﬂipiC calacblHAAfrbl

JKarmnai KOJIAaHbICKa ne dony
MYMKIHIIKTEPI MeH MepcneKkTHBalapbiH
sepaeneiiai. Ocbl  canaHblH  KOJJaHY
OarbITTapbIH: KJIeTKablK,  FeHAIK,
XPOMOCOMATBIK UHIKEHepUs,
MEAMLIMHANBIK OHOTEXHONOI U,
aybulapyatblIbiK OHOTEXHONOT U,
TaraMIbIK OHOTEXHOJOT U,
OHodHepreTHKA, IKOTOTUAIBIK
OMOTEXHOJIOTHA  cajajJapbiMEH  ThIFbI3

OaiaHbICBIH  KapacThIPbINl MH  apajibiK
OaitlaHblC KaJlbINTACTbIPabl.
OKBITY HITHIKEIIEDI:

OH2 - Knerkanblk  OHOTEXHONOrKS
calacblHAAFbl  3epPTTeYJIEepPAiH  HErisri
MPUHUMNTEPI MEH JJicTepiH  urepeli,

3epTTeY JKYMBICTapbl OOMbIHIIA AJibIHFAH
MAJIMETTEPAI  OHAEHIAI JKOHE FblIbIMH
’K00anap/pl xKocnapaayra MaLliblKTaHalbl.

Koa moayass T™M 2

HasBanue moayns: TexHoN0ruu u

METOA0IOTHH
HasBauue AWCUHILIHHDI:
«Knerounas OUOTEXHOI0I U
pacTeHui»

[TpepeKBH3HTDI: HMctopus 1
bunocopus HaykH

[TocTpekBH3NTHI: Hanucanue
JIMCCEPTALMOHHOMN padoTbl

Lleab  m3ydenus: SAsnsercs
M3y4YeHHe  TCHACHUWIA  pasBHUTHA

oTpacieit KineTouHoi OHOTEXHOA0THH
Hay4HOMY H MPaKTHUECKOMY
pPa3BUTHIO 0OY4aIOUMXCA B JIAHHOM

HarnpasJIEHHH C HOBUHKaMMH,
COBpPEMEHHBIMH TEXHOJIOTHAMH,
MacCCOBbIMH YHHUBEPCAJIbHOCTb
BO3MOKHOCTEM H NEPCNeKTHB

MCTONb30BAHMA.

dDyHnameHTanbHas ~ OHONOTHS B
001aCTH KJIETOYHOH OHOTEXHOAOTHH
C IPYTUMHM NPHUKIIAJHBIMU 00NaCTAMM

HAYKH, T €, reHETHKOM,
MOJIEKY IipHas Ouonorus,
Ouodmsnka, OHOXMMHUA, TIEHOMMKA,
MPOTEOMHKA,  MOKa3aTh  TECHYHO
B3aUMOCBf3b  C  WMMYHOJIOTHEN,
OHOMH(pOPMATHKOI.

Kpatkoe onucanne: 3yuaer
MCTOPHIO  Pa3BUTHSL  COBPEMEHHbIX
oTpacnei KNETOYHOMH
OMOTEXHOJIOTHH, TEHIEHIIMH

pa3BuTHs, Hay4YHbI€ W MPAKTHYCCKUEC

OTKPbITHA KJAETOYHOMN
OMOTEXHOJIOTHH, COBpEMEHHbIE
TEXHOJOTHH, BO3MOIKHOCTH u
nepcreKTHBbI MaccoBOro

npuUMeHeHus B cdepe Mpou3BOACTBA.
DopMUpYET MEKMPeJMETHbIE CBA3M,
paccmarpuBas 001acTH MPUMEHEHHS
JIAHHOW OTpaciu: TECHYIO CBfi3b C
001aCcTAMM  KJIETOYHOMN,  FEHHOM,
XPOMOCOMHOI MHIKEHEPUH,
MEIULIMHCKOMN OMOTEXHOJIOI UM,
CEJIbCKOX03SIHCTBEHHOIA
GHOTEXHOJIOTHH, MULIEBOH
GHOTEXHOJIOTHH, OHOIHEPTrETHKH,
IKONOTHUECKOH DMOTEXHONOIHH.,
PesyabTarbl 00ydeHHsn:
PO2 - Bnaners
MPUHLANIAMH "

OCHOBHbIMH
METOAdMH

Module code TM 2

Module name: Technologies
and Methodologies

Course name: «Cellular
biotechnology of plants»

Prerequisites: History and
philosophy of science

Post requisites: Writing a
dissertation

The purpose of the study: Is to
study the trends in the
development of branches of

cellular biotechnology for the
scientific and practical
development of students in this
direction with novelties, modern
technologies, mass versatility of
possibilities and prospects of
use.

Fundamental biology in the
field of cellular biotechnology
with other applied fields of
science, i.e. genetics, molecular

biology, biophysics,
biochemistry, genomics,
proteomics, show a close

relationship with immunology,
bioinformatics.

Brief description: Studies the
history of the development of
modern branches of cellular
biotechnology. development
trends, scientific and practical
discoveries of cellular
biotechnology, modern
technologies, opportunities and
prospects for mass application
in the field of production. Forms
interdisciplinary ~ connections,
considering the fields of
application of this industry:
close connection with the fields

of cellular, genetic,
chromosomal engineering,
medical biotechnology,

agricultural biotechnology, food
biotechnology, bioenergy,
environmental biotechnology.
Learning outcomes:

LO2 - Own the basic principles
and methods of research in the
field of cellular biotechnology,




uceneaoBaHnil B 001acTH KIETOUHOM
OMOTEXHOJIOTHH, obpabatbiBaTh
uccieaoBarebCkue  JlaHHble  H
o0yuarh TJIAHUPOBAHHMIO  HAYUHBIX
NPOEKTOB.

®opmupyemble KOMIETEHINH:
CBOJ1I KOMIMETEHUUIT HTO BlajeHHe
METOJaMHM W HaBblkamu B 00sacTy
KJAETOUYHbIX OHMOTEXHOIOT M,
KOTOpbIE ABAIOTCS 0a30BbIMH
MPUHLMIIAMH uccheJ0BaHni 1
JAEMOHCTPHPYIOT MOJTyYeHHbIE
3HAHMA,

process research data and learn
how to plan scientific projects.
Formed competencies: A set
of  competencies is  the
possession of methods and skills
in the field of cellular
biotechnology, which are the
basic principles of research and
demonstrate  the  knowledge
gained;

Moayab koabl TO 2
Moayab artaybl:
dzicHamanap

[lan atayel: bBuopecypcTapibl  THiM
nainanaHyablH FBUILIMK aceKTiaepi
[MpepexkBu3nTTEpi: bIILIM TAPUXbI MEH
(punocoduscel/

TexHonorusiap MeH

[MocTpeKBU3HTTEPI: Hucceprauns
JKYMBICbIH a3y
Makcarbl: Buopecypcrapabl  THimMa

naiianaHyabiH - PblIbIMH
Herizaeyai yupery

Kpickalua cunarramMachbl: Taburu
pecypcTapibi  JKaHapThLMaThlH  TYP,
oNapabl KalnblHa KeaTipy Kes3uepi MeH
JKapnaiinapbl, OGMONIOTHSIBIK OHIMALIIKTI
peTTeiiTiH 3aH/IbUTBIKTAP, onap/ibl
nainanany OolibiHILA Tacinep,
naiaanaHblaThiH - PECYpCTapibiH - Terne-
TEHAIri MeH eHiMaiNiriH cakray OobIHIIA
wapanap, OWONOTMAJIbIK — PecypeTapiibl
Gackapy *koHe 3usHbI Oaranay daicTepin
3epeneiini. OKbITY HITHIKeEPi:

OH7 -  buopecypcrapiabl  cakray
OGUOTEXHOJIOTHACHIH 3eprrey KoHe
GuopecypcTap/bl YThIMbl NakaanaHy MeH
cakray catachlHaarbl Ky#eni Tycinikrepai

acriekTinepiu

KOpCeTy.

KaabinracaTbiH Ky3biperTep:
Buopecypcrapabl  THiMAI - nainanany bl
FLUILIMK - Heri3aed any; airad Oinimin

npaKkTHKala KolaaHy

Koa moayasi TM 2
HasBanne mojayas:
METOI0O0TMH

Ha3sanue aucunminHbi: Hayunbie

TexHON0ruu 1

acrneKThl palMoHAIBHOIO
HCII0/1b30BaHUs OHOPECYPCOB
IpepeKBU3HTDL Hcropus W
bunocodus Haykn

[1oCTPEeKBU3HTDI: Hanucanue
AMCCEPTALMOHHOMI paboThl

Lleab  u3y4deHus: Hayuutb
000CHOBATL  HAy4Hble  ACMEKTbl
sdpdexTHBHOTO MCNOJIb30BAHMUA
ounopecypcoB

Kparkoe onucaHue:
PaccmatpusaeT pasaesibl:
['eneruueckas 9posus.  [IpuurHb
yTparhl reHeTHYECKOro
pastoobpasus. Crparterus
COXpAaHEHHS reHeTHYECKOTO
pasHooOpa3zus pacteHuii "
JKHBOTHBIX, nojaaepxKaHne

KOMTOHEHTOB OHOIOrMYECKOTO
paszHooOpaszns Ha 0cOG0OXpaHAEMbIX

MPUPOAHBIX TEPPUTOPHAX:
3anoBe/IHUKax, 3aKa3HHKax,
HALMOHA/BHBIX NapKax, namsTHUKax
[PUPOibI, " coxpaHeHue
GuopazHooOpasus B YCNOBHAX |
(pepmepcknx  Xo3alicTB M Ha
npuycaaedHbIX y4acTKax.

I'enernueckne banku Guopecypcos.
Pe3yabTaThl 00yueHH s :
PO7 - JIeMOHCTPHPOBATh CHCTEMHOE

MOHMMAHUS B 00/acTH H3YUCHHS
OUOTEXHOJIOTHH COXpaHeHHs
OUOpecYpcoB M PaLMOHANBLHOrO
MCNONb30BaHUA W COXpaHEHHA
Ouopecypeos.

®opmupyemble KOMIIeTEHIHH:
YMETh Hay4HO 000CHOBLIBATb
3t pexTUBHOE UCTIOJIb30BaHKHE
Bropecypcos; MPUMEHATH

MoJY4€HHbIC 3HAHWA Ha NMpakTHKE.

Module code TM 2
Module name:  Technologies
and Methodologies

Course name: Scientific
aspects  Rational  use  of
bioresources

Prerequisites: History and
philosophy of science

Post requisites: Writing a

dissertation
The purpose of the study: To

teach to substantiate  the
scientific  aspects  of  the
effective use of biological
resources

Brief description: Methods of
mathematical calculations, the
use of modern methods of
scientific research, research and
interpretation of experimental
data, methods of statistical
processing using various
programs, methodological
achievements  and  current
problems of modern science.
Learning outcomes:

LO7 - Demonstrate a systematic
understanding in the field of
biotechnology study of the
conservation  of  biological
resources and the rational use
and conservation of biological
resources.

Formed competencies: to be
able to scientifically substantiate
the effective use of biological
resources; put the acquired
knowledge into practice.

Moayas koabl KBWF | | Koa moayas [IBHH 1 | Module code ABIS |

Moay.b araybl: Konnanbansi | Hassanme moayasi:  [lpuknaansie | Module name: Applied
OMOIOTUsIBIK uHTErpauusnanral | GHONOrHYeCKHe  WHTErpUpOBaHHbIC Biological Integrated Sciences
FBITBIMAP HayKH Course name: Theory and
Mounin wugper: 5bETO1205 IWndp ancunnanusi: TMBO1205 | methodology of  biological




[Ton arTaysl: Buonorusibik  Oinim
Gepy il TeOpUAChl MEH alicHaMachl

MpepexBusntrepi:  JKorapbl MEKTENTIH
nejaroruKachl
[ocTpeKBH3HTTEPI: Hucceprauns

JKYMBICbIH JKa3y

Makcatbl: buosnorusaan Ginim 6epyneri
Tarbl MaHbI3/1bl TYKbIPbIM-MEKTE
OKYIIbIIApbiHA  OUOMOTHAIBIK  TAHBIM/IbI
NYpbIC KansimTacTbipa Oimy. Buoaorusibik
Oinim Oepynin TEOPUSCHI MeH
aliCHAMAachlH  OKBITY ~ MCTOIMKAChIHbIH
FBIIBIM PETIHAE HETi3ri MakcaTTapbl kKoHe
MiHOETTepiMEH TaHbICTHIPY, Hacka
FhUTbIMAapMeH GalinaHbICTapblH 3€pTTeY,

OCbl  FhUIBIMHBIH ~ OOBEKTIH  JKOHE
ajlicTeMeNepiH aHbIKTay.
Kbickama  cHIaTTamMachbi: Oky

OpbIHapblHAA OKbITYbIH
ICHXO0JIOTHSIbIK-1E1arOrHKaJIbIK
HETi3epiH, KOoFapbl MeKTenTe Guonorus

OoifbiHa  Oinim Oepy npoueciu
yIBIMAACTBIPYIBIH  dJiCTEMECI MEH
| TEXHOJIOPMACBIH  KapacTbipaibl, KOFapbl
OKY OpbIHAAPbIHbIH CTY/CHTTEPIH
OKBITYIbIH, TopOHeney i HIHE
JOaMbITY JIbIH IMAAKTHKAJIbIK
3aHABUILIKTAPBl  MEH  [PUHLMOTEPiH;

Korapbl  MekTenTe Ouosorus OoMbIHIIA
GiniM Oepy npoueciH yiHbIMAACTBIPYAbIH
TacinaepiH Tanaai bl

OKBITY HITHIKENEPI:

OHS5 - buoaorusms OKbITY1bIH
MHHOBALUAbBIK TEXHOJIOTUsIAPbIH
KOJIZIaHa OTBIPbIT, OKY-3/liCTEMETIK KelIeH
Kypy.

OH6 - 3amaHayu FbiIBIMH KETICTIKTEpP
CBLIHU TYPFblaH Tajjay, FblJIbIMH-3€PTTEY
KbI3METIHiH 9/liCHaMachiH MEHIepy, THICTi

KOMMYHUKaLMAIbIK KypaJsiaap/ibi
maiijanasHa  OThIPbIN,  aKaJAeMHABIK,
capantamanbik  KaHe  Kocibum  oprana

KapusiaHbimaap  MeH  Oasnjamanap
TYpiHIE ©3 3epTTeyNepiHiH HOTHKEIEPiH
YCbIHY.

Ka/ibInracaTbiH Ky3bIpeTTep:  OKbITY
KYHECIMEH  OHBIH  MQHi,  MaHbI3Bbl,
TyprepiMen TaHblCaIbl, ounonorus
OKbITYbIHAA TopOuHeHiH oprypai

3IEMEHTTEPIHIH JKY3€ere acy YIiH NoOHHIH
crneunpHKalibiK MYMKIHILINIKTEPiH
urepesi.

Hassanune aucumnausbl:  Teopus
M MeToaonorus  OHONOru4ecKoro
oOpaszoBaHus

IpepekBU3UTHI: [Tenaroruka
Boiciueit wkoJbl
[TocTpeKBH3NTHI: Hanucanue

JAMCCEPTALMOHHO padoTh

Llens wn3yveHus: Eute oauH
BaXKHLIH MOMEHT B 00pa3oBaHuH M0
OUONOrUU-3TO YMeHHe (OpMHPOBATDH
Yy  IWKOJbHHKOB  OHOJIOrHYECKOE
o3HaHHe. O3HakoM/IEHHE c
OCHOBHBIMM ~ LENAMM W 3aJa4yamu
METOIMKH [pernojaBaHus TEOPUH W

METOA0OTHH O1O10rHUECKOTO
00pa3oBaHusi Kak Hayk, H3yueHue
cBsizell € JAPYMMM  HayKamu,
onpeaenenue 00bEKTa M METOAMK
ITON HAYKH.

Kparkoe onucaune: H3yuaet

JUCLMIIHHBI, KOTOPbIE BbIMOJHSIIOT
CNEAYIOULME 3a1a4yn: 3HAKOMCTBO C
MPUHLMNAMH HUP Kak
MHAMBU /YA bHOIO TBOpHECTBA,
COrIaCYeMoro ¢ KOJUIEKTHBHOM
NeATENILHOCTLIO,  (POPMUPOBAHUE Y

JOKTOPAHTOB ~ CHCTEMbl KpHTEpHEB
A1 OLIEHKH s dexTHBHOCTH
METOMI0I0THH MCCNIE10BAHMS,
3aKperuieHHe M COBEPLIEHCTBOBAHHE
HaBbIKOB cozieprKaTeNbHOI
KOMMYHHKalLHH B HaYuHOM
coolulecTBe.

Pe3y/ibTaThbl 00yUeHHN:

PO5 - PaspabGatbiBath  y4eOHO-
ME10/IMYECKHH KOMIIJIEKC c
NpUMEHEHHEM MHHOBALLMOHHbIX
TEXHOJIOTHH [penoaaBaHms
OHOJIOTHH.

PO6 - KpuTHuecKH aHaiu3upoBaTh
COBPEMEHHbBIE HAYUYHbIE JOCTHKEHHA,
BhajeeT  METOA0MOrMei  Hay4Ho-
MCCIEA0BATE/ILCKON  1€ATE/ILHOCTH,
MPeACTABAATH  PE3YJIbTATbl
Mcenea0BaHuil B Buae nyoaMKkaumi u
JI0KJ1aJ10B B aKaJIeMUYECKOM,
SKCMepTHOH U NpohecCHOHAIbHOM
cpeje C UCIMOJIb30BAHHEM
COOTBETCTBYIOLILMX
KOMMYHHWKaLHOHHbBIX CPEICTB.
Dopmupyemble KOMIEeTeHUHH:
3HAKOMUTCS € CHCTEMOIN 00yueHus,
€e CYLLHOCTBIO, 3HAYE€HHEM, BUAAMH,
3HAKOMHUTCA C  TPEAMETOM  Juis
peanu3aundy pasivuHbIX DJIEMEHTOB

BOCIIUTAHUSA B npernojiaBaHuu
OMOJIOTHU

BhaaeeT cneunpuIecKUmMm
BO3MOKHOCTAMM.

CBOMX

education
Prerequisites:
Pedagogy

Post requisites:
dissertation
The purpose of the study:
Another important point in
biology education is the ability
to form biological cognition in
schoolchildren. Familiarization
with the main goals and
objectives of the methodology
of teaching the theory and
methodology ~ of  biological
education as a science, the study
of relations with other sciences,
the definition of the object and |
methods of this science.

Brief description: Studies the
psychological and pedagogical
foundations of higher education,
methods and technologies of
organizing the  educational
process in biology at higher
school,  considers  didactic
patterns and  principles  of
teaching, education and
development of students of
higher educational institutions;
approaches to the organization
of the educational process in
biology at higher school.
Learning outcomes:

Higher School

Writing a

LOS - To develop an
| educational  and  medical
complex  using  innovative
technologies ~ for  teaching
biology.

LO6 - Critically analyze modern
scientific achievements, master
the methodology of research
activities, present the results of
their research in the form of
publications and reports in an
academic, expert and
professional environment using
appropriate communication
means.

Formed competencies:  gets
acquainted with the learning
system, its essence, meaning,
types, gets acquainted with the
subject for the implementation
of various elements of education
in teaching biology

has specific capabilities.

Moayab KOAbl
Moay.ib
OMOIOrUsAIbIK
FBLIbIMJIAP

KBUE 1
araybl: Konnanbanbi

HHTErpalnsiIaHiad

Koa moayas T1IBWMH |

Hassanune moayasi:  [lpuknagnbie
OMONOrMYECKHE  WHTErpupoBaHHbIe
HaYKH

Module code ABIS |
Module name: Applied
Biological Integrated Sciences




[Ton artaybl:  buonorusansik Oinim Oepy
MEH FbUILIMU 3epPTTeYAeri MHHOBAUMSIbIK
TEXHOIOTHsIap
[MpepexkBu3NTTEPI:
MeaaroruKkachl
IMocTpekBU3NTTEPI:
KYMBICbIH kKazy
Maxkcarbl:  buonorusnsik 6isim Oepy
MeH  FbIIBIMM  3epTTey  yaAepiciHae
MHHOBALIMAIBIK TEXHONOTHAIAPAbl THIMI
| KOJA@HY KY3BIPETTUTINH KaJblnTacTbipy,
| IOKTOpAHTTAp/bIH 3epTTeyLiaiK
MOJIEHHETIH JaMBITY, FbIJILIMH AEpPEKTepi
KHHAy, OHJeY JKoHe Tajjgay oicTepiH

JKorapbl MekTenTiH

Hucceprains

MEHIepTy, coHaki-aK 3aMaHayu
OMOTEXHOJIOTHANILIK ~ OarbITTap  MeH
Me1arorHkaiblK  dJicHaMaHbl  KipikTipe

OTBIPBIT, FbUILIMK 200anapibl xKocnapiay
KOHE  ONapAblH  HATHKENEpiH  KociOu
AeHreiie YCbIHY JaFabliapbiH KeTiaaipy.
Kpickawa cunatramacei:  bUoJOrusaHbl
OKBLITY MEH FBUIbIMH 3epTTey Yylepicinae
HUHHOBALMSAIIBIK TEXHOJI0rUsIap bl
FBUIBIMHM-Q1ICHAMATIBIK TYPFblAA KO1JaHY
Maceneniepi Kapactblpbliaibl. binim Gepy
yaepici unppraHabIpy KOHe
3epTTeYILIAIK Tacinaepii eHrisy, FblabIMH
AepeKTepAl JKMHAY, OHJEY JKOHE Tajay
auicrepi, nearoruKabiK 3epTrey
ajicHamachl,  FbUILIMH  HATHXKeIepi
TEOPUSUILIK HEri3ley, COHaai-aK aepeKrep
OazanapbiMeH JKYMbIC icTey OarbiTTaphbl
3epaeeHe.

OKbITY HITHIRENEPI:

OH2 - Knerkanblk  OHOTEXHOJIOTHS
cajlacblHIaFbl  3epTTeyjiepaiH  Herisri
NPUHLMITEPI  MEH ajlicTepiH  Wrepeni,

3epTTey KYMbICTapbl OOMHBIHINA anblHFAH
MaJliIMETTepAl  OHIEHII KIHE FhbiJbIMHU
)Ko0asap/ibl )Kocnapaayra MallblKTaHalbl.
OH5 - buonorusHbl OKBITY1bIH
MHHOBALMAJIbIK TEXHOJOTHATAPbIH
KOJIIaHa OThIPbIMN, OKY-3icTeMeNiK KelleH
KYpy.

OH6 - 3amaHayM FbUIbIMH JKETiCTIKTEpAI
CbIHU TYPFBIAAH Tajjaay, FblJbIMU-3€PTTEY
KbI3METIHIH dicHAMachlH MEHIepy, THIiCTi

KOMMYHHKaLMSIbIK Kypajiiap /bl
naifganaHa  OTBIPbIN,  AKAAEMMAJILIK,
capanTaMaliblk  JkaHe Kacibu  opraja
JKapusilaHbiMuap — MeH  OasHaamanap

TYPiHie ©3 3epTTeyiepiHiH HITHKEICpPiH
YCbIHY.

Hassanue IMHCUHNIMHBL
UHHOBaUMOHHbIE TECXHOJOTIHH B
OHOJIOrMYECKOM 06pazoaaunu 4]

HayuHbIX

MCCIe10BaHHUN

IlpepexkBHU3NTBI: [Teparoruka
BbicLueit wkobl
TMocTpekBH3HTTEPI: Harnucanue
AMCCEPTALMOHHOMN PaboThl

eas wu3yuenusi: DopmupoBaHue
KOMMNETEHLMH PPEeKTUBHOTO
MPUMEHEHHS MHHOBALMOHHbBIX
TexHoNMorui B OMOJIOrMYECKOM
00pa3oBaHHy " HAY4HBIX
MCCIIe10BAHUSAX, pasBUTHE
MCC1e10BaTEIbCKOM KYJbTYpPbl
JOKTOPAHTOB, OCBOEHHE  METO/10B
cbopa, oOpaboTku W aHaiMsa
HayuHbLIX  JaHHbIX, @  TakKKke
COBEpPLUIEHCTBOBAHME HaBbIKOB

MJaHUPOBAHKUA HAYYHbLIX MPOEKTOB W
MpeACTaBIEHNsI UX Pe3yJbTaTOB Ha
npodeccHoHaibHOM YPOBHe c
YUETOM MHTErpalli COBPEMEHHbBIX
OHMOTEXHONOTHYECKHUX
M Me1arorHueckoi MeToA0N0r M.
Kpartkoe onucaHue:
PaccMaTprBaloTCs BOMPOCHI Hay4HO-
METOAUYECKOTO NpPUMEHEHHs
MHHOBALlMOHHBIX  TEXHONOTWH B
npouecce npenoaaBaHus GHONOTHH U
Hay4Horo uccrienopanus. Mayuaiores
HarnpaseHHs ungpoBH3aLHUH
obpaszoBareiibHOro  rpouecca M
BHEPEHHA HCCIe10BaTEbCKUX
MOAX0/0B, METOAbI cbopa,
00paboTkn W aHanu3a  Hay4HbIX
JIAHHBIX, METO10/10THs
1e1aroruyeckoro MCCIe10BAHMS,
TEOpeTHYECKOe 06ocHOBaHUE
HAYUHbIX PE3YyJIbTaTOB, 4a TaKKe
padota ¢ 6azamu AaHHBIX.
PesynbTathl 00yueHus:

PO2 - Bnaaetb  OCHOBHbIMH
NpHHLKIIAMH " MeToAaMH
UCCNIeI0BaHUI B 00JACTH KAETOYHOMH
OUOTEXHOJIOTHH, o6pabaTtbIBaTh
MCCIeI0BaTeIbCKME  JaHHbie M
o0y4yaTh MAAHUPOBAHUIO HAYYHbIX
npoektoB. POS5 - PaspabatbiBath

yueBHO-MEI0AMYECKHIT KOMIIEKC ¢
MHHOBALMOHHBIX |

NpUMEHEHHEM
TEXHOJIOMMH
0100 UK.

PO6 - KpuTHuecku aHallu3upoBaTh
COBPEMEHHbBIE HAYUHbIC JOCTHKEHHS,
BJIAZICET  METOAOJOrHeH  Hay4dHO-
MCCIIEIOBATENILCKON  AeATEIbHOCTH,
MpeACTaBiATL  Pe3y/bTaThl  CBOHX

fperojaBaHms

Hcee0BaHni B BUae nyOnuKauui u |
| appropriate

AKAACMHYECKOM,
1po(eccHoHabHOM
WUCMOJIb30BAHHEM

A10K1a/10B B
IKCMEPTHON U
cpeje c

HanpasieHHR |

Course name: Innovation
technologies  in  biological
education and scientific research
Prerequisites:  Higher School
Pedagogy
Postrequisites:
dissertation
The purpose of the study:

To develop competencies in the

Writing a

effective application of
innovative  technologies  in
biological education and
scientific research, to enhance
doctoral  students’  research

culture, to master methods of
data collection, processing, and
analysis, and to improve sKkills
in planning scientific projects
and presenting their results at a
professional level through the
integration of modern
biotechnological approaches
and pedagogical methodology.

Brief description: The issues
of the scientific and
methodological application of
innovative technologies in the
process of teaching biology and
conducting scientific research
are examined. The study covers
the directions of digitalization
of the educational process and
the implementation of research-
based approaches, methods for
collecting,  processing, and
analyzing scientific data, the
methodology of pedagogical
research, the theoretical

justification of scientific results,

as well as working with
databases.

Learning outcomes:

LO2 - Own the basic principles
and methods of research in the
field of cellular biotechnology,
process research data and learn
how to plan scientific projects.
LO5 - To develop an

educational and medical
complex  using  innovative
technologies ~ for  teaching

biology.

LLO6 - Critically analyze modern
scientific achievements, master
the methodology of research
activities, present the results of
their research in the form of
publications and reports in an
academic, expert and
professional environment using
communication
means.




T
| COOTBETCTBYIOLLHNX
KOMMYHHKAUHOHHbIX CPEACTB.

Moay.ib koabl T 2
Moayab ataybl:  TexHojorusjap MeH
azicHamanap

IMon aTaybl: DKCMEPUMEHTTIK
JepeKTepli GMOMETPHSIBIK OHILY
[pepexBH3UTTEPI: Beiiimeny
(PU3HONOTHACHI

[MocTpeKBH3UTTEPI: Aucceprauns

KYMBICBIH Ka3y
MakecaTbl: DKCMEPUMEHTTIK AepeKkrepai

OUOMETPHUSIIBIK ~ OHIEY  JaFiblIapbiH
KaJabINTacThIpy

Kbickama cHnaTraMachbl:
MareMaTHKalbIK ~ €CenTey amicTepi.
FouibiMu 3epTTeyIepiin 3amaHayu
dJiCTEPIH  KOJNAAHY, IKCMEPHUMEHTAIbI
MaziMeTTepai 3epTTey KOHE
MHTEprpeTauusay, apTypuii

Gargapnamanapibel  naiganasa  OTbIpbIN
CTATHCTHKAIBIK OHIEY aMicTepi, Kasipri
FbUTHIMHBIH  9JIICHAMAIBIK KETICTIKTEPI
MEH 03€KTi Moceenepi.

OKbITY HITHAKE/IEPI:

OH3 - BuOJOTHSANBIK 3epTTey dicTepiH

TYCiHAiIpy, opTypai  Oarpapiamaiapibl
KOJ11aHa OTBIPBIT MaTeMaTHKa/biK
ecenTeysiep  apKblibl  Toxipube  Kypy
Ke3iHae allbIHFaH IKCMIEPUMEHTTIK
MaJliMeTTepAl Tajay.

OH4 - Tipi opraiumaeperi

(GU3HOTIOTUANIBIK ~ KOHE  OMOXMMHUSUILIK
NPOLECTEPIiH MEXaHU3M/EPiH, 0naplibiH
Gapbichl  MeH  YiibIMHBIH  0apibik
KYPbUILIMIBIK J€Hreinepinaeri perrenyin
TanaaHbl3.

OHS8 - 3eprrey TakbpbiObl GoMbIHILIA
OMONOTUSAHBIH  FBUTBIMM  CalacChlHbIH
lIeKapachiH KEHEWTyre O3iHiH TynHycKa
3epTTeyJepiMeH Ylec Kocy.
KaJsbinracarbi Ky3bipeTTep:
DKCNEPUMEHTANIABI AePeKTEPi ap TYPAi
Garjapnamanapibsl  naijajsasa  OTbIPbIM
CTATHCTHKANBIK oHIey i KYPrizy
dIiCTEPiH MEHrepreH

Koa moayns TM 2

Hassauue moay.as: Texnonornn u

MEeTO/I0/IOTHH

Ha3panue AUCHHIUIHHBL:
BromeTpuueckas oOpaboTka
IKCNEPUMEHTATIbHbIX NaHHbIX
TTpepeKBH3HTBI: duznosnorus
ajanTalmm

IMocTpeKBH3NTDI: Hanucanue
AMCCepTaLOHHOM paboThl

Leab wnsyuenus: DopmupoBaHue
HaBBIKOB OHOMETpPUUECKOH
00paboTKH IKCMEPUMEHTANbHBIX
JAaHHBbIX.

Kparkoe onucaHue:

PaccMaTpuBaeT MeETO/bl MPOBEACHHA
0AeBbIX,  J1adOpaTOPHO-NOINIEBbIX,
1abopaToOpHbIX W APYTHX  OIbITOB;
NPUMEHEHUE COBPEMEHHBIX MET010B
Hay4HBIX McclenoBanuii, o0padoTKy
" HHTEPIpEeTaLmnu
SKCMEPUMEHTAJIbHBIX ~ JaHHBIX B
JHCCEPTALMOHHOM  HCCJIEI0BAaHNK;
MoJIy4eHUsi HABBIKOB B HAlWCaHUH
Hay4yHBIX ~ OT4ETOB,  pedeparos,
cTaTeil; MOAroTOBKE Ha KOHKYpC H
NPaKTUYECKOH pean3auin HayuHbIX
NpOeKToB  (hYHIAMEHTANIBHOrO M
MPUKJIGAHOTO  HanpasieHus 1O
COBpPEMEHHbIM Mpobemam GHOJIOTHH
W IPYTUX CMEKHBIX HAYK.
PesyabTarbl 00y4eHust:

PO3 - HurepnperupoBaTh METObI
GronoruyecKux MCClIe10BaHHIA,
aHAM3UPOBATh JKCIIEPUMEHTATbHbIC
JIaHHbIE, NoJly4eHHbIE 1npu
MocTaHOBKe ombITa nyTem
MaTeMaTHUYECKUX  BbIYHUCIIEHHWH €
HCIOJb30BAHHEM paziHUuHbIX
nporpamu.

PO4 - AHanu3upoBaTb MEXaHU3MbI
(h1310N0r0-6MOXHMHYECKHX
MPOLIECCOB B KMBBIX OPraHu3Max, WX
NpoTeKaHWs W Peryisiuun Ha BCeX
CTPYKTYPHBIX YPOBHSIX OpraHu3aluy.
PO8 - BHocuTh BKJ1A11
coOCTBEHHBIMH OpPHMIHHAIbHBIMH
| MCCNeNoBaHUAMH B pacluMpenne
rpaHnl HayuHoit obnactu Ononoruu
Mo TeMe UCCIIE/I0BaHMS.

Module code TM 2
Module name: Technologies
and Methodologies

Course name:  Biometric
processing of experimental data
Prerequisites:  Physiology of
adaptation
Post requisites: Writing a
dissertation

The purpose of the study:
Formation of skills of biometric
processing of experimental data.
Brief deseription: Studying the

methodological ~ aspects  of
biology in historical
retrospective, the

methodological and worldview
problems of modern biology,
the methodology of scientific

knowledge in biology,
experimental methods,
descriptive methods,
comparative methods, statistical
methods, modeling, historical
methods. observation,
description, identification,

classification, cultivation of
biological objects.

Learning outcomes:

LO3 - Interpret the methods of
biological research, analyze the
experimental data obtained in
the  formulation  of  the
experiment by means  of
mathematical calculations using
various programs.

LO4 - Analyze the mechanisms
of physiological and
biochemical processes in living
organisms, their course and
regulation at all structural levels
of the organization.

LO8 - Contribute with your own
original research to expand the
boundaries of the scientific field
of biology on the topic of
research.

Moayab koabl TO 2

Moayab artaybl:  TexHomorusiap MeH
anicHamanap

Ion araybl: broaorusaabik
3epTTey IepAiH ALiCHaMANbIK ACNEKTinepi
[pepeKBH3NTTEPI: beitimaeny
(hU3HONIOTHACHI

IMocTpexkBH3NTTepi:  JlnccepTaumsaibik

Kon moayass TM 2
HazBanue moay.ns:
METO10JI0THH
Ha3isanue AUCHHIIHHBE
MeTO10/10rHUECKHE acneKThl

| BUONOrMUECKUX MCC/IEA0BAHUI
IlpepekBH3HTBI: Duznonorus
ajanTaluu

TexHOJIOTHH W

Module code TM 2

Module name: Technologies
and Methodologies

Course name: Methodological
aspects

Biological research
Prerequisites:  Physiology of
adaptation




KYMbIC Ka3y

MakcaTtbl: BHONOrHSIbIK 3epTTeynepiain
aficHamalapbiH  JaiiblHAAy — J1a¥/bIChbiH
KaJbIMTacThbIpy

Kpickamia cunarramMachbi: Tapuxu
peTpOCMeKTHBRAlAFbI OMONOTHUSIHBIH,
oflicHaManblK  acnekTijiepin,  Kasipri

OMOIOTHSAHBIH d/1icHaManbIK JKOHe
AYHUETAHbIMbIK MacenenepiH,
Ouosorusaarsl FbLbIMH TaHbIM |
d/licHaMachlH, IKCMEPUMEHTa bl
aaicTepai, cunarray aaictepiH,
CasbICThIPMAaJIb aaicrepai,
CTATUCTUKANBIK  d7icTepai,  yarineyai,
Tapuxu aaictepai seprreiiii.
OouosorusbIK - 0ObekTiiepdi  Gakbuiay,

CHIaTTay, ColKeCTeHIIpy, KiKTey, ecipy.
OKbITY HITHKEEPI:

OHI - FbiibIMHU-e1aroruKaibiK
buonorus GarbiThl  OOMbIHILA  FbLIBIMH
3epTTeyIeplin KeleHai NpoueciH Kysere

achipy.

OH3 - BuoNOrusNbIK 3epTTey djlicTepin
TyciHaipy, oprypai  Oarnapnamanapibl
KoJ11aHa OTBIPbIMN MaTeMaTHKa/IbIK
ecenTeyliep apkblabl  TaKipube  Kypy
Ke3iHae aJlblHFaH IKCNEPUMEHTTIK

MaJsliMeTTep i Tanjaay.

OH8 - 3eprrey TakblpblObl OOMHbIHIIA
OHONMOTHSIHBIH,  FbUILIMM  CalachblHbIH
IIEKapachiH KEHEHTYre ©3iHiH TYMHYycKa
3epTTeYIepPIMEH YJ1eC KOCy.
Kajbinracarbin Ky3bipeTTep:
Buonorusibik 3epTTeyNepain
dflicHaMasiapbl MEH dAicTepiH MEHrepy.

[TocTpexkBH3HTDLI: Hanucanue
MarucTepcKoOn auccepTaliiu

Lleas wu3yuennsi:  dDopmuposanue
HaBbIKOB pa3padoTKH METOA0JIOrHH

OHONOrHYECKHX uccne10BaHui
KpaTkoe onucanue: Metonsl
MaTremMaTH4eCKuX BbIYUCIEHHH,
PUMEHEHHE COBPEMEHHBIX METO/10B
Hay4HbIX MCCAe10BaHUH,
MCCNEA0BAHUA W MHTEpIpEeTalun
IKCMEPUMEHTANIBHBIX JIAHHDBIX,

METO/Ibl CTATHCTHYECKOH 00paboTKH

C  HCMOJb30BAHMEM  Pa3iH4HbIX
nporpamm, METO0I0THYECKHE
JOCTHKEHHSA u aKTyalbHble
npodJiembl COBPEMEHHOIA

Hayku.Pe3yabTaThl 00yuenun:

POl - Peanu3oBarb KOMIIJI@KCHBbIH
npouecc Hay4YHbIX UCCIEA0BAHUA 1O
HanpaBAeHHIO Hay4HO-
MeaarorHyeckoi OUOJOTHM.

PO3 - HHTepnpeTHpoBaTh METOAbI
OHOIOTHUECKHUX UCCIe10BAHUH,
aHAIW3UPOBATh IKCIIEPUMEHTANbHBIC

NaHHbIE, MoJyueHHble npu
MOCTAHOBKE onbiTa nyTem
MATEMATHYECKUX  BbIMMCICHUH €
MCIOJIb30BaHHEM pazinyHbIX
MpOrpamm.

PO8 E BHocHTb BKJIaJ

cOOCTBEHHbIMH OpUrHHAJIbHBIMH
MCCAEA0BAHMAMM B paclUMpeHHe
rpaHuil Hay4yHoit obnactu GUOJIOrHH
MO TeMe MCCIIe10BAHMS.

Mopvupyemble KOMMETEHUHH:
BJIAACTH METOA0/10IHAMH 7]
METOdaMH OHONIOrMUYECKUX
WUCCIIEIOBAHUN.

Post requisites:
master's thesis
The purpose of the study:
Formation of skills to develop a
methodology  for  biological
research

Brief description: Studies the

Writing a

methodological  aspects  of
biology in historical
retrospective, the

methodological and worldview
problems of modern biology,
the methodology of scientific

knowledge in biology,
experimental methods,
descriptive methods,
comparative methods, statistical
methods, modeling, historical
methods. observation,
description, identification,
classification, cultivation  of
biological objects.

Learning outcomes:

LO1 - Implement a
comprehensive  process  of
scientific  research in  the
direction of scientific and

educational biology.

LO3 - Interpret the methods of
biological research, analyze the
experimental data obtained in
the  formulation  of  the
experiment by means of
mathematical calculations using
various programs.

1.O8 - Contribute with your own
original research to expand the
boundaries of the scientific field
of biology on the topic of
research.

Formed competencies: own
methodologies and methods of
biological research.

Moayiib koabl TO 2
Moayab artaybl:  TexHonorusnap meH
ajlicHamanap

Koa moaynss TM 2
HasBaHue MOAYs:
METO/10J10THH

TexHosoruu u

Module code TM 2
Module name: Technologies
and Methodologies

[lon arayei: binim Gepyaeri kacanab | Hasanue ancuunaunbi: | Course name: Artificial
MHTEIIEKT MckyccTBeHHBIH] UHTENCKT B | Intelligence  in  Education.
[IpepexBusnTTEpi: beiiimueny | obpazoBaHuu. Prerequisites:  Physiology of
(Guznonoruscel [TpepekBH3NTHI: duznonorus | adaptation
[MocTpexkBu3nTTepi:  JlMccepTauMaabIK | ananTtaunu Post requisites: Writing a
KYMbIC JKa3y [TocTpeKBU3UTBI: Hanucanue | master's thesis

Oky makcatbl: JKacanibl MHTEIUIEKT | MArucTepeKol Iucceprainm The purpose of the study: To
(OKW) Texuonorusnapbii  6inim - Oepy | Llesn M3YYeHHS: OcBoeHHe | master the theoretical
yaepicTepiine KOJAAaHybiH TEOPUsIbIK | TEOPETHYECKUX OCHOB rpumenenus | foundations of applying
werizaepin Menrepy, KW KypanaapbiH | TeXHOJIOTHH uckycerenHoro | artificial  intelligence  (Al)
Talgay JKOHE ONapAabl  NeAarorvkaiblK | MHTENJIEKTa (UH) B | technologies in  educational
MpakTHKara WHTerpauusiay jJaribliapbii | odpa3oBaTe/lbHbIX npoteccax, | processes, and to develop skills
KaJbIMTacTbIpy. dopmupoBaHue HaBbikoB aHanusa | in  analyzing Al tools and
Kbickama cunatrama:  Atairad kypc | MU-HHCTPYMEHTOB W MX MHTErpaluu | integrating them into
3UATKEepIiK  JKyidenepai  Oinim Oepy | B neiarornyeckyto NpakTHKY. pedagogical practice.

oprachiva  eHrisy  men  asipaeyain | Kparkoe onncanne: Jlanubiii kype | Brief description: This course
TEOPHANBIK HErizjiepi MeH TMoHapalblK | HampaBieH Ha riybokoe m3ydedue | is  aimed at an _in-depth




EﬂiCHahiaﬂapblll Tepen
| GarbiTTanrad. Epekiie Hazap 3avaHayu
MallWHAIBIK OKBITY TEXHOJOrUsAIapbiHa,
HelfpOH/IBIK  IKeqlizep  MojelbiepiHe,
TaburM  TULL  OHIey AJIrOpHTMIEpiHe,
KOMIBIOTEPNIK KOpy Ky#enepiHe ikoHe
onapabiH UHPPABIK rielaroruka
KOHTEKCTiHAeT TpaHcHOpMaLHUSIIbIK
oneyetine aymapbliaabl. Kype asceitna
noktopanTrap Ginim Oepy kyfienepitae
JKACAHAbl WMHTENNEKTTIH MYMKiHaiKkTepi
MEH [IEeKTey/lepiH CbIHIAap/bl Typfblia

| ranaiigbl, IMIMPUKAIBIK  JIepEKTEpA
capanran,  eHrizinin  katkan  JKH
wewiMaepinin  THiMainirine  Garanay

xkyprizeni. ConbimMen Katap, Oinim Oepy
yaepicrtepin aBTOMATTaH1bIPY MCH
najianaHy bliapabiH - Keke AepeKTepi
KonaaHyra  OainaHbiCTbl  TYbIHIAQHTBIH
QNEYMETTIK, JTHKAMBIK JKIHE KYKbIKThIK
cunarTarbl 03eKTi Maceenep
KapacTbIPbliaibl.
Oky HOTHIKEIepi:
OHS - Buoa0THAHI OKBITY/IbIH
MHHOBALMAIIBIK TEXHOJIOrUANAPbIH
KOJLIAHa OTIPbIN, OKY-31iCTEMENIK KeleH
KYPY.

Ka/binracaTbi Ky3bipeTTep:
binim  Oepy  canacbiHna  JKacaHibl
MHTEJUIEKT ~TEXHONOrUsANapbiH  FhblJbIMH
Herizze KOJIJIaHY Ky3bIpeTTiniri,
WHTEIEKTYAIBIK ~ OKbITY  JKY#ienepin
kobanay KoHe 0Japibl NEAArorHKalbiK
oprara Geifimaey aarabinapbl, Oiniv 6epy
AepeKTepit Tanay KoHe
MHTEppeTALMsIay — HEri3iHAC  FblIbIMU
3epTTeynep Kyprizy kadiaeri.

3epaeneyre l TCOPETHUCCKHX

OCHOB 1
MEIKAMCILUMIMHAPHLIX  NOAXOA0B K
pa3zpaboTke " BHEPECHHIO
MHTEJIEKTYaJIbHbIX cHcTEM B
obpasosatensHylo  cpeny. Ocoboe
BHUMaHUE Y/IeNAeTCs COBPEMEHHBIM
J0CTHAKEHHAM B 0011aCTH MAIHHHOTO
00yueHHsl, HEHpoceTeBbIX MOAeNeH,
IropuTMOB 00OpadoTku
€CTECTBEHHOIO A3blKa "
KOMIBIOTEPHOTO 3PEHMSA. @ TakKe WX
TpaHc(HOPMALIMOHHOMY  MOTEHLHATY
B KOHTEKCTE UM(POBOH MeAarornku.
B pamkax Kypca NOKTOpaHTbl OyayT
KPUTHYECKH OCMBIC/IATD
BO3MOIKHOCTH " OrpaHnueHus
MCKYCCTBEHHOrO  WHTEJIeKTa B
00pa3oRaTeIbHbIX cHCTEMAX,
aHATN3UPOBATH IMIUPHYECKHE

JaHHble 1l OLCHUBATD
sdppextusnocTs  BHeapsembix  HMA-
pelueHui. Taxxe M3y4aroTcst
ColUMaNbHbIE, ITHYECKHE U TNPABOBbIC
BbI30BbI, CBA3aHHBIE c
aBTOMaTH3aleii  o0pa3oBaTeibHBIX
MpoOLECCOB W MCMOJIb30BAHHEM

4YBCTBHTE/bHBIX 0J1b30BATE/ILCKUX
JaHHBbIX.
PesyabTaThl 00yueHHst:

PO5 - PaspabGarbiBath y4eOHO-
ME10AM4EeCKHH KOMIUIEKC c
[IpUMEHEHHUEM MHHOBALLMOHHbIX
TEXHOJIOTHH npenojaBaHus
OMOJIOrUH.

dopmupyemble KOMIIETEHIIHMH:
KOoMMeTeHTHOCTD B Hay4HO
060CHOBAHHOM MPUMEHEHUH

texHosornit UM B obpasosatenbHOI
AEATENbHOCTH, HaBbIKH
[POEKTUPOBAHUA MHTEIUIEKTYalbHbIX
00yuaroLnX cUCTEM n UX
neaarornyeckoi ajanTalui,
¢nocoOHOCTh NPOBOJMTL  HAYUHbIC
MCCIeI0BAHMS HAa OCHOBE aHain3a W
MHTEprpeTaLn  00pa3zoBaTe/ibHbIX
JIaHHbIX.

exploration of the theoretical
foundations and
interdisciplinary approaches to
the development and integration
of intelligent systems within
educational environments.
Special emphasis is placed on
recent advancements in machine
learning, neural network
architectures, natural language
processing  algorithms,  and
computer vision technologies,
as well as their transformative
potential in the context of digital
pedagogy.  Throughout  the
course, doctoral students will
critically examine the
capabilities and limitations of
artificial intelligence in
educational systems, analyze
empirical data, and evaluate the
effectiveness of implemented
Al-driven solutions. The course
also addresses key social,
ethical, and legal challenges
associated with the automation
of educational processes and the |
use of sensitive user data.
Learning outcomes:

LO5S - To develop an
educational and medical
complex  using  innovative
technologies ~ for  teaching
biology.

Formed competencies:

Competence in the scientifically

grounded application of Al
technologies in  educational
activities; skills in designing

intelligent educational systems
and adapting  them to
pedagogical contexts; the ability
to conduct scientific research

based on the analysis and
interpretation of  educational
data.




