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VYBakaemsbiit PhD nokropant!

Ilepen Bamu Karasor auciuiimH, KOTOpPBIM [JOJDKEH IIOMOYb Bam  BBICTPOHTH
WHJIMBUIYAIbHYIO  O0Opa30BaTEeNbHYI0  TPAGKTOPHUIO IO  0Opa3oBaTENIbHOW  Mporpamme
cnenuanbHOCTH «Helponaykay.

.Kakoe mecto Karajior gucummimH 3aHuMaer B cucTeMe Y4eOHO#H JOKyMeHTaLMH,
ol0ecneuynBaloLeil peaju3anuio 00pa3oBaTeIbHOI NPOrpaMMbl?

OOpazoBarenbHasi MPOrpaMMa Mo CIEUHUAIbHOCTH MPEJCTAaBIIEHA [UKIAMU AUCLUIUIMH —
mukn  obmeobpaszoBatenbHbiX guctuiummH (OOJ), mukn 6azoBbix aucturuind (Bl), mwmki
npopmmpyromux gucuuriad (I1/1).

OO0mieoOpa3zoBaTenbHbIe JUCHUIUIMHBL ONPEACTSIOTCS THUIIOBBIM (OCHOBHBIM) Y4E€OHBIM
mwiaHoM (TYIDn). Onu sBisitoTCS 00S3aTENbHBIMU JUISL BCEX CTYIEHTOB, OOydaroluxcs IO
00pa3oBaTeNIbHOI Mporpamme.

bazoBrle M mnpoduiupyrone AUCHUIUIMHBI TPEICTaBICHbl CIHUCKOM 00s3aTebHOTO
KOMIIOHEHTa M KOMIIOHEHTa 10 BbIOOpY. OOsi3aTenbHbI KOMIOHEHT omnpexaeneH TYILm.
Kommnonent no BbeIOOpy mpeacTaBieH B BHJE NepeyHs y4deOHbIX auciumuinH B Kartanore
JUCUMIUIMH,  PEKOMEHAYeMBbIX  CTyAE€HTaM Uil  CaMOCTOSITENIbHOTO  (OpMUPOBaHUS
UHIUBUAYyaJIbHON 00pa30BaTeIbHON TPAEKTOPHH.

KomMnonenT mo BbIOOpY — 3TO MepedyeHb Y4eOHBIX JAUCHMIUIMH, MpeaiaraeMbix
YHUBEPCUTETOM, COTJIACOBAHHBIX:

- ¢ paboToaarensiMu, 4TO 00ECIeYNBAET HANIPABJIEHHOCTh MOJATOTOBKH CIEIUAINCTOB IS
KOHKPETHOM OTpaciii B COOTBETCTBUU C MOTPEOHOCTAMU PbIHKA TPYAA;

- €O CTYICHTaMH-BBITYCKHMKaMH, 4YTO TIIO3BOJISIET y4YecTb OIIEHKY KadecTBa
o0pa3oBaTeNIbHOM MpOrpaMMbl Kak OCHOBBI MPO(ecCHOHATBHOM MOATOTOBKM OCHOBHBIMH
MOTPEOUTENIMHA 00pa30BATEIHHBIX YCIYT.

Kaxk BbiOpats npu momomu Karajiora y4eOHyH0 AUCHMIUVIMHY B MHIAWBHAYAJIbHBIN
yueOHbIi miian?

- HalaUTe TaONMITy MICKTUBHBIX JUCIHUIUIMH Bamiei cneruanbHOCTH U Kypca;

- ompenenuTe, Kakas W3 y4EOHBIX AUCIUIUIMH (6a30BOTO M MPOGUIMPYIONIUX ITUKIIOB),
MPeI0OKEHHBIX IS BBIOOpA, UMEET NMPEPEeKBU3UTAMU TMCIUIUINHEI, ke u3ydyeHHsle Bamu. Ilo
MOCTPEKBU3UTY OINpEAETUTe HallpaBleHWE JajbHeimero (GopMUPOBAHUSA — COJEpKaHUs
UHIUBUAYAIIbHON TPA€KTOPHHU, CONIOCTaBbTE ¢ BalmumMu HaMepeHus MU U 0KHIaHUSMU.

- MPOAHANU3UPYHTE AaHHOTAIMIO Y4eOHOTO Kypca U 0KUAaeMble PE3YJIbTaThl;

- crenaiite BbIOOp, MPOBEPHTE [JOCTATOYHOCTh 0ObeMa (KOJMYECTBO KPEAUTOB)
BBIOPAHHBIX YUYEOHBIX KYPCOB;

- B clIy4ae He0OX0AMMOCTH MPOKOHCYIBTUPYHTECH Y 3/IBaii3epa.



KATAJIOI JUCHUILJINH JOKTOPAHTYPbBI
OBPA3OBATEJIbHOM ITPOT'PAMMBI «<HEMPOHAYKA»

BA3AJIBIK IOH/IEP (BIT) LMK / HUKJ BA30BBIX JUCLHUILIVH (B]) /
CORE DISCIPLINES (CD)

Konp! \ Kox \ Code AKkajeMHSUIBIK Ka3y /AkageMuyeckoe nucbMo/Academic Writing

AP 7201

[MpepexBusutTep\ I'puibIM Tapuxsl MeH [MToctpexBusuTTep\ Ilenarorukansix

[MpepexBusutsi\ Prerequisite ¢dunocodusicel / Uctopust | TlocTpekBU3UTHI\ npakTuka/
U Guaocopus HayKu / Postrequisite ITemarornueckas
History and philosophy of npakTuka/ Teaching
science intershop

Foutbimu 3epTreynepai
YHBIMAACTBIPY XKOHE
xocmapnay /
Opranuzamus u
IIJIAHUPOBAHUC HAYUYHBIX
uccleI0BaHui/
Organization and
planning of research

Kpenut cans\Kpenute\Credits | 2 Cemecrpel/Cemectp | 1
b1/ Semesters
[Tonnin makcatsl/Llens KypcThiH MakcaThl: aHAJIMTUKAIBIK MOTIHIIK 9PEKETIIeH OalIaHbICThl KoCiOu

auctmumHbl/Aim of discipline | KOMMYHHKAIUSUTBIK KY3bIPETTUTIKT] KaJIbINTACTBIPY.

[ToHml 0Ky HOTHXKECIHIE JOKTOPAHT:

- TYNHYCKa TY)KBIPBIMBIH TYPBIC KaObUIgayFa BIKMall €Te€ OTHIPHIIN, FHUIBIMH
JKOHE MOTIH/II aHa TiJIl )KOHE MIeTeN TULACPIHIE Talaay 9IiCiH KONIaHa b,

- aHa TUTI MEH IIeTeN TUIIEpiHACri aHBIKTaMaJbIK, apHalbl oeOuerTepaeri
aKmapaTTap/abl i37eyi Koca, MOTIHMEH JKYMBIC JKYPTi3ei;

- FBUIBIMA KOMMYHHKAIIMSl KBI3METIH JKYy3€re achIpyIblH opi Kapalrbl
MYMKIHOITIMEH KociOW  akmapaT callachIHAAFbl  MOTIHHIH — CTHUIBIIK
0alJIaHBICTBLILIFBIH aHBIKTAMIbI;

- FBUIBIMH MOTIHAEPIiH CTHJIb >Kacayllbl JJIEMEHTTEpiH Oeiim KepceTremi,
MOTIHT€ CEMaHTHKAIBIK TaliAay JKYPridy >KoHE OHBIH HETi3ri ce3iepiH Oeim

KOepCeTeli.
Ienn TUACITATITAHBI - (dhopMHupOBaHHUE npodeccruoHaIbLHON
KOMMYHUKATUBHOM KOMIIETCHUUHU, CBSI3aHHOU c aHAIMTHYECKON

TEKCTOBOM JIEITEIbHOCTHLIO.

B pesynbTare nzydeHus: AUCIUIUIHHEI TOKTOPAHT Oy/IeT Croco0eH:

- WCIONB30BaTh METOAWKY aHajn3a HAYYHOTO TEKCTa Ha POJHOM U
WHOCTPAHHOM SI3BIKaX, CIIOCOOCTBYIOIIYI) TOYHOMY BOCHPHUSATHIO HCXOJHOTO
BBICKa3bIBaHHUS;

- OCYIIECTBISTH PabOTy C TEKCTOM, BKIIOYas TOWCK WH(GOpPMAINH B
CIPaBOYHOM, CIIENIMAIEHON JIUTEPATYpE HA POTHOM M MHOCTPAHHOM SI3BIKAX;

- OIpenenaTh CTWIMCTUYECKYI0 MPHHAUISKHOCTh TeKcTa  cepsl
npodeccroHanbHOH  WH(pOpMamMu C  JaNbHEHIIeH  BO3MOXKHOCTHIO
OCYIIIECTBIIATh HAYYHYI0O KOMMYHHUKATHBHYIO JIESTENEHOCTE;

- BBIJINATH CTUIIEOOpa3yoIre AJIeMEHThl HayYHBIX TEKCTOB, IPOBOAWTH
CEMaHTHYECKHI aHAJIU3 TEKCTA U BBIIEIATH €0 KIFOUYEBBIE CJIOBA.

Purpose of the course is the formation of professional communicative
competence associated with analytical textual activity.

Learning outcomes:

- use the method of analyzing a scientific text in the native and foreign
languages, contributing to the accurate perception of the original statement;

- work with text, including searching for information in reference, special
literature in the native and foreign languages;

- to determine the stylistic affiliation of the text in the sphere of professional
information with the further opportunity to carry out scientific




communication activities;
- identify the style-forming elements of scientific texts, conduct semantic
analysis of the text and highlight its keywords.

MNI 7202 Koxst \ Kox \ Code

FrouibivMu 3eprrey apictepi /MeToasl Hay4yHbIX Hccaenopannii/Methods
of scientific researches

[MpepexBusutTep\
[MpepexBusutsi\ Prerequisite

FoutbiM Tapuxsr MeH [MToctpexBusutTep\ IP 8304

¢dunocodusicel / Uctopust | TlocTpekBU3UTHI\ 3eprTey  NPAKTHUKACHI
U unocodpust Hayku / Postrequisite /MccnenoBarenbekast
History and philosophy of npaktuka / Research
science practice

Foutbimu 3epTTeynepai
YHBIMIACTBIPY KOHE
xocmapnay /
Opranuzanus u
IIJIAHUPOBAHUC HAYIHBIX
uccleI0BaHui/
Organization and
planning of research

Kpemur cansl\Kpeautsn\Credits

3 Cemecrpel/Cemectp | 1
b1/ Semesters

[Tonnin makcatsl/Llens
mucruuHe/Aim of discipline

KypcThiH MakcaThl: FBUIBIMHA 3€PTTEYJIEP/IiH oJiCHAMACKHI Typasbl OLTIMII
KaJIbITITaACTBIPY, HeﬁpOFBIHLIMHaFLI TI/IiM}Ii FBIJIbIMU KYMBICTapAbL
Kocmapiay >koHe Kyprizy. Kypc FeUIBIMH 3epTTEyIiH ojicTepi MeH
TOCUIIEPiH JaMBITyFa OarbITTaJIFaH.

[ToHml 0Ky HOTHXKECIHIE JOKTOPAHT:

- HEHPOFBUIBIMIAFEI KAXKETTI 3€PTTEY OIMICTEPIH KOHE MOHAPANIBIK 3EPTTEY
CTpaTerusIapbIHBIH ~aPTHIKIIBUIBIKTAPEIH KOJAAaHABl, TOYENCi3 FBUIBIMU
3epTTEyNIep KYPri3eli »KoHE 6O3iHMIK FBUIBIMH TYKBIPBIMIAp jkKacayaa
KY3BIPETTi O0Jast;

- FBUTBIMH MOCEIIET'e 9MIICHAMAIIBIK TaJIay KYpri3eni;

- HEUPOFBUIBIMAA alFaH OUTIMAEpIH FHUIBIMH MOcEJelepal Ienryae
TYPICHAIPY;

- HEWPOFBUIBIMHBIH TYKBIPIMIAMANBIK JKOHE O/IiCTEMEITiK ammapaThiH op
TYPJIi IEHTeii/IeT] MIBIFapMAaIIbIIBIK HISSITAPIbI XKY3€Te achpyaa KOIJaHa bl;

- JKaHa WASSUTapAbl, TACUIAEp MEH SicTepli KypyFa YIKEH yiec Koca
OTBHIPHII, O/IaH 3pi TEOPHUSUIBIK KoHe/HeMece KONAaHOabl 3epTTeyiiep MeH
a3ipieMenepi JKOFaphbl AEHI e Ie XKy pri3e/i.

Lems xypca - ¢dopMupoBaHHE 3HAHHH O METOAOJOTHH HAYYHOTO
WCCIIEIOBAHMS, TUIAHUPOBAHWUM U BEICHHS pE3YNbTATUBHOM HAyIHOMH
NeSITEeTFHOCTH B HelipoHayke. Kypc mpu3BaH cIocoOCTBOBaTh OCBOSHHIO
IyTe U METOOB BEICHUS HAYUYHBIX HCCICAOBAHUM.

B pesynbTare nzydeHus: AUCHUTUIMHEI TOKTOPAHT OyAeT criocoOeH:

- HCIIONB30BaTh HEOOXOMUMBIE METOJIBI HICCIENOBAHMS B HEHpOHAyKE U
MIPENMYIIeCTBa MEXKTUCITUTUIMHAPHBIX CTpaTeruit WCCIEIOBaHNUA,
OCYIIIECTBIISITH ~ CAMOCTOATEIHHOE HAay4YHOE HCCIEJOBAaHWE U  OBITh
KOMIETEHTHBIM B  (DOPMYITHUPOBAaHWU CBOMX COOCTBEHHBIX HAayYHBIX
3aKITFOYCHU;

- OCYIIECTBISITh METOJOJOTHYECKUI aHAITN3 HAYYHOU TPOOIIEMBI;

- TpaHC(OPMHPOBATH MOIYYEHHOE 3HAHHE B HEHpPOHAyKe B pEIICHUU
Hay4YHBIX TIpo0IIeM,;

- TPUMEHSTH KOHIENTYalbHBIH W METOIWYECKHI ammapatr HeHpoHayKd
MIPH peasTM3allii Pa3IUIHOTO YPOBHS TBOPUECKUX HJIEH;

- OCYWIECTBJIATH JajlbHEHIINE TEOPETHUECKHE W/WIKM  IpUKIIaJHbIe
Hay4YHblE WCCIEAOBAaHMS M Pa3pabOTKM Ha BBICOKOM YpPOBHE, BHOCS
3HAYUTENBHBIA BKJIJ B CO3/IaHNE HOBBIX UJEH, MOAXO0J0B U METOJIOB.

Purpose of the course is the formation of knowledge about the methodology
of scientific research, planning and conducting effective scientific activities
in neuroscience. The course is designed to promote the development of ways




and methods of scientific research.

Learning outcomes:

- use the necessary research methods in neuroscience and the advantages of
interdisciplinary research strategies, carry out independent scientific research
and be competent in formulating their own scientific conclusions;

- to carry out a methodological analysis of a scientific problem;

- transform the knowledge gained in neuroscience in solving scientific
problems;

- to apply the conceptual and methodological apparatus of neuroscience in
the implementation of various levels of creative ideas;

- to carry out further theoretical and/or applied research and development at a
high level, making a significant contribution to the creation of new ideas,
approaches and methods.

TAHJIAY KOMIIOHEHTI (TK) / KOMIIOHEHT IO BBIBOPY (KB) / ELECTIVE COMPONENT (EC)

Kompi \ Kox \ Code MuabiH cUTHAJBIH eHAey /O0padoTka curHajoB Mmo3ra/Brain Signals

OSM 7203 Processing

IMpepexBuzutTep\ MNI 7202 IMoctpexkBusuTTEep\ IP 8304

[MpepekBU3UTHI\ Frutbimu 3epTTey opicrepi ITocTpekBU3UTHI\ 3epTTey NMpaKkTUKACHI

Prerequisite /Mertonpl HayqHBIX Postrequisite /MccmenoBarenbeKas
uccnenosannii/Methods of npaktuka / Research
scientific researches practice

Kpenur 5 Cemecrpel/Cemectprr/ | 1

canb\Kpenute\Credits Semesters

[Tonnin makcatsl/Llens
nucrnurHb/Aim of
discipline

KypcTbiH MakcaTbl: HEHpOFBUIBIMAAFBI MH CHTHAJJIAPBIH OHJEY OJicTepl MeEH
TOCUIJIEPiH, MH CHUTHAJAapbl TaOWUFATBIHBIH HETi3r (HU3MKaJIbIK-MAaTEMaTHKAJIBIK
epeXeIEePiH 3ePTTEy.

OKBITY HOTHKENEpi:

- MU CHTHAJIIAPBIH OHACYAIH HETI3T1 TocuUImepi MEH acleKTUIepiH TaJKbLIay, MH
CUTHAIZIAPBIH ~ OHJCY  YIIH  KOJJMAHBUIATBIH  3aMaHAyH  KOMITBIOTEPIIiK
KOCBIMITIAJIap/ia Oaraapiany;

- MU CHUTHAIJApBIH OHAEYIETrl opTYpii TocUImepai aKpUIFa KOHBIMIBI JKOHE
HOTHDKEN TypJie CaJbICTBIPY, MW CHTHAJJIAPBIH CaHJBIK OHJCY ajJrOpUTMIiH
TEOPHUSUIBIK JKOHE dlICHAMAIIBIK TYPFBIIAH IYPHIC KYPY;

- FBUIBIMH oneOMeTTepAeri CUTHANIApIsl OHJEYAIH HEri3ri TOCUIAepiH oiapiabl
©3/IepiHiH FBUIBIMH JEPEKTEepPIMEH JXYMBIC Xacay Ke3iHJe NpaKThKama XKy3ere
acBIPYIBIH KEHIHT1 MYMKIHAITIMEH CaJIBICTBIPY;

- FBUIBIMH THITOTE3a KOHTEKCTIHJEC MH CHUTHAJJIAPBIH OHJCYJEC CKPUITEPIi Kacay
rpo0JieMaNapbiH Oaranay, OHbl OONIaniaKTa e30eTiHIIIe Ka3yFa MyMKIHIIK Oepy.

Llenp Kypca M3ydeHHE OCHOBHBIX (DH3MKO-MATEMATHUECKUX MOJOKEHUH MPUPOIIBI
CHT'HAJIOB MO3Ta, METO/IOB M ITOJIXOJJ0B 00pabOTKM CHTHAJIOB MO3Ta B HEHPOHAYKeE.
PesynbraTer oOydeHus:

- apryMEHTHPOBATh OCHOBHBIC IMOIXOABI W aCHEeKThl 0OpaOOTKH CHTHAJIOB MO3ra,
OPUEHTHUPOBAThCS B COBPEMEHHBIX KOMITBIOTEPHBIX MPUIOKEHUSIX, TPUMEHIEMBIX
Ut 00pabOTKY CUTHAIIOB MO3Ta;

- apryMEHTHUPOBAaHHO W JIOKA3aTEIbHO COIMOCTABIISATH pAa3IMYHBIE MOAXOABI B
00pabOTKEe CHTHAJIOB MO3Ta, TEOPETUYECKH W BEPHO BBICTPAUBATH AJITOPUTM
nrdpoBoit 00padOTKN CHTHAIOB MO3Ta;

- CpaBHUBAThb OCHOBHBIE TTOJIXOJIbl B 00pa0OTKE CUTHAJIOB B HAYYHOU JIUTEPAType C
nocienyroneil BO3MOKHOCTBIO HX peajlM3allid Ha MpakTHKe Npu pabore ¢
COOCTBEHHBIMH HAayYHBIMU JaHHBIMH;

- OLIEHMBaTh NpoOJieMbl pa3paOOTKH CKPHUITOB B 00pa0OTKE CHTHAJIOB MO3ra B
KOHTEKCTE HAay4YHOM THIIOTE3bl C  MOCIEAYIOLIEH  BO3MOXHOCTBIO  HX
CaMOCTOSITEIbHOr0 HAaIMCaHHSL.

Purpose of the course is to study the basic physical and mathematical principles of
the nature of brain signals, methods and approaches of brain signal processing in




neuroscience.

Learning outcomes:

- to argue the main approaches and aspects of brain signal processing, to navigate in
modern computer applications used for brain signal processing;

- to compare different approaches to brain signal processing in a reasoned and
evidence-based manner, and to build a theoretically and methodologically correct
algorithm for digital brain signal processing;

- to compare the main approaches to signal processing in the scientific literature
with the subsequent possibility of their implementation in practice when working
with their own scientific data;

- to evaluate the problems of developing scripts in the processing of brain signals in
the context of a scientific hypothesis with the subsequent possibility of writing them
independently.

Kompi \ Kox \ Code JlaMy HelpOFBIIBIMBI sK9HE MUJIBIH IIacTUKANBIFbI /Heliponayka pasButusi u
NRPM 7203 njaacTuaHocTh Mo3ra/ Developmental neuroscience and brain plasticity
[MpepexBuzutTep\ MNI 7202 IMoctpexBusutTep\ IP 8304
[MpepexBu3UTHI\ Foutbimu 3epTTey opicrepi IMocTpekBU3nUTHI\ 3epTTey NpaKkTUKaCh
Prerequisite /MeToibl Hay9IHBIX Postrequisite /MccmenoBarenbekas
uccnenosanuii/Methods of npaktuka / Research
scientific researches practice
Kpenur 5 Cemecrpel/Cemectprl/ | 1
caubl\Kpenutor\Credits Semesters

[Tonnin makcatsl/Llens
nucnurumHb/Aim of
discipline

KypcTelH MakcaThl: MHUIBIH HETI3r1 JaMy 3aHIbUIBIKTApBIH, OHBIH JKacKa
0OalIaHBICTHI O3repy AMHaMHUKaCbIHAAfrbl IJIACTUKACBIH, COHHaﬁ'aK AHOMaJIbbI
JaMYJIbIH KOMITEHCATOPJIBIK MEXaHU3MCPIH aHBIKTAY.

OKBITY HOTHKENEpi:

- TICMXWKa MEH MWJIBIH apakKaThIHACKI MOCeNIeJepiH IISHyAiH HEri3ri TocilaepiH,
OHTOTCHE3JIerl  MUWJIBIH  IUIACTHKACHIH  3€pTTEy  CallaChIHJIAFhl  3aMaHayd
HEHPOFBUTBIMAAPBIHBIH JKETICTIKTEPIH aHBIKTAY;

- JaMy HEHpPOFBUIBIMBI CAJNACBIHAAFBI Op TYPJII TEOPUSIIBIK TYXKBIPhIMIamMalapibl
Tanjay, baranay *oHE CalbICThIPY;

- MUJBIH TUIACTUKAJBIFBl TYPFHICBIHAH »Aacka OalIaHBICTHI KYOBUIBICTAp MEH
MIPOIECTEP/Il TAIIaY;

- aJBIHFaH OUTIMAEPAl MUIBIH jKac epeKIIeNiK JUHAMUKACHIH Taiaay YIIiH KOJIaHa
OlTy, MUABIH KOTHUTHBTI (YHKIHMSUIAPBIHIAFBl ©3TepicTepii MOMAETBAEY KOHE
Oomkay.

Ilenp Kypca ompeneleHHe OCHOBHBIX 3aKOHOMEPHOCTEH pa3BHTHS MO3Tra, €ro
IUTACTUYHOCTH B JWHAMHUKE BO3PACTHBIX M3MEHEHHH, a TaKke KOMIIEHCATOPHBIX
MEXaHU3MOB aHOMAJIBHOTO Pa3BUTHSI.

Pesynbrater oOydeHus:

- BBISIBJIATH OCHOBHBIE MTOJXOBI K PEHICHHUIO MPOOJIeM B3aHMOOTHOILICHUST MEXKTY
MICUXUKOW M MO3TOM, JOCTH)KEHHSI COBPEMEHHBIX HEHPOHAYK B 00JACTH M3y4CHUS
IUTACTUYHOCTH MO3Ta B OHTOT€HE3E;

- aHAJM3UPOBATh, OLICHUBATh U CPABHUBATH PA3JIMYHbIC TEOPETUIECKHE KOHICIIIIUH
B 00J1aCTH HEHPOHAYKH pa3BUTHS;

- aHAJM3UPOBATh BO3PACTHHIC SBICHHS M MPOLECCH C TO3HLIUH IUIACTUYHOCTH
MO3ra;

- YMEThb NPHMEHATH IOJNyYCHHBIC 3HAHUS IS aHalM3a BO3PACTHOM JWHAMHUKH
M3MEHEHUH MO3ra, MOJISIMPOBAHMS W IIPOrHO3UPOBAHMS M3MEHEHUS! KOTHUTUBHBIX
(dhyHKIHMI MO3ra.

Purpose of the course is to determine the main patterns of brain development, its
plasticity in the dynamics of age-related changes, as well as compensatory
mechanisms of abnormal development.

Learning outcomes:

- to identify the main approaches to solving the problems of the relationship
between the psyche and the brain, the achievements of modern neurosciences in the
field of studying the plasticity of the brain in ontogenesis;

- analyze, evaluate and compare various theoretical concepts in developmental




neuroscience;

- to analyze age-related phenomena and processes from the standpoint of brain
plasticity;

- be able to apply the knowledge gained to analyze the age-related dynamics of
brain changes, modeling and predicting changes in the cognitive functions of the
brain.

Kompi \ Kox \ Code HeiliporblLIbIMIAFbI JKACAH/IBI HHTEJIEKT d1icTepi/ MeTobl HCKYCCTBEHHOTO

MIIN 7203 HHTe/JIeKkTa B HelipoHayke/Methods of Artificial intelligence in Neuroscience

[MpepexBusutTep\ MNI 7202 Foutbimu 3eprrey | [ToctpexBusuttep\ IP 8304

[MpepexBu3uTHI\ omicrepi /Meronsl HayuHbIX | [TocTpeKBH3HUTHI\ 3epTrey  NpPaKTHUKACHI

Prerequisite uccnemoBanuit/Methods of Postrequisite /MccnenoBarenbekas
scientific researches npaktuka / Research

practice
Kpenur 5 Cemectprl/Cemectprr/ | 1
canbl\Kpenuto1\Credits Semesters

[Tonnin makcatsl/Llens
nucnurumHel/Aim of
discipline

KypcThiH MakcaTbl: MHJBIH JKYMBICBIH TYCIHY VIINIH JKacaHJbl WHTEIUICKTTI
KOJIZIaHY, MU JKYMBICHIH KJIETKAJIbIK, KEJIUIK XOHE XKYHUENIK Tayjgay HeTi3iH/e
Moziebieyie MU (DYHKIUSCBIHBIH MaTeMaTHKANBIK MOJENbACPIH KYpy, MHUIBIH
KYMBICBIH ~ Tajijay ToCUIIepiH  OKCHEPHUMEHTTIK  KOJjiaHy  KaOuleTTepiH
KaJBIITACTBIPY.

OKBITY HOTHKENEpi:

- MU QYHKIMSCBIHBIH MAaTEMAaTHKAIIBIK MOJIEIIbJICPiH JKacay;

- MH QYHKOUSJIAPBIHBIH, MAaTEMAaTHKAJBIK MOJIENBACPIH MOJENbACYIE MHUJIBIH
KACYIIAIBIK, KETUTIK )KOHE KYUEIIK )KYMBICHIH TanJiay Heri3iHae KoIIaHy;

- MM KbI3METIH OJIIIeY jKOHE TaJlay YILIIH 9KCIIEPUMEHTTIK TICUIACP Il KOJIIaHy;

- HEWpOFBUIBIMJIAFHl KACaHIl HMHTEIUIEKT JKYHECIH JambITylia KOJNJaHBUIATHIH
HET'I3T1 MOJIEIBACPI, OMiCTEeP i, KYpaIap sl xoHe OaraapiaMasay TUTIH Taljay.

Ilenp  kypca coctomtr B  (HOPMHUPOBAHMH  CHOCOOHOCTH  HCIIONB30BATh

HUCKYCCTBEHHBIH MHTEIUIEKT JUId IIOHMMaHUs paboThl MO3ra, pas3pabaTbiBaTh

MaTeMaTHYecKue Monenu (yHKIMH MOo3ra B CUMYISIIHMAX Ha OCHOBE aHAIN3a

paboOTBl MO3ra Ha KJICTOYHOM, CETEBOM U CHUCTEMHOM YPOBHE, INPHUMEHSThH

HKCTIEPUMEHTAIBHBIC TOAXOIbI IS aHAIN3a (DYHKIMN MO3Ta.

Pesynbrater oOydeHus:

— paszpabaTbeIBaTh MaTeEMaTHIECKHE MO (DYHKIIHA MO3Ta;

— HCNONB30BaTh MaTeMaTHUYECKHE MoIenud (yHKIMH Mo3ra B CHUMYJIALUAX Ha
OCHOBE aHajn3a padoThl MO3ra Ha KJIETOYHOM, CETEBOM M CHCTEMHOM YPOBHE;

— HCHONB30BAaTh OSKCIHCPHUMEHTAJIbHBIE MOAXOMABl Ul H3MEPEHHS M aHajlu3a
(hyHKITIHT MO3Ta;

— TIpOBOAMTH AaHAJIM3 OCHOBHBIX MOJENEH, METONOB, CPEACTB U S3bIKA
MIPOrpaMMUPOBAHHS, UCIIONB3YEMBIX MPU pa3pabOTKEe CHCTEM HCKYCCTBEHHOI'O
HMHTEIEKTa B HEMPOHAYKE.

Purpose of the course is to develop the ability to use artificial intelligence to
understand the work of the brain, to develop mathematical models of brain
functions in simulations based on the analysis of brain functioning at the cellular,
network and system levels, to apply experimental approaches to analyze brain
function.

Learning outcomes:

- develop mathematical models of brain functions;

- use mathematical models of brain functions in simulations based on the analysis of
the brain at the cellular, network and system level;

- use experimental approaches to measure and analyze brain function;

- analyze the main models, methods, tools and programming language used in the
development of artificial intelligence systems in neuroscience.

Kompr \ Kox \ Code MoJiekyJanbIK K9HEe KIETKAIBIK HelporblibiM/MosekyasipHas W KJeTOYHas
MKN 7203 Heiiponayka/Molecular and Cellular Neuroscience

[MpepexBusutTep\ MNI 7202 Feueivu 3eprrey | [loctpexkBusurrep\ IP 8304
[MpepexBu3uTHI\ onmicrepi /Meronbl Hay4HbIX | [TocTpekBH3HUTHI\ 3epTTey NpaKTUKACHI
Prerequisite uccienoBanuii/Methods  of | Postrequisite /MccnenoBarensckas




npaktuka / Research
practice

scientific researches

Kpenur
caubl\Kpeaute\Credits

5 Cemectpol/CemecTphbl/ 1
Semesters

[Tonnin mMakcaTsl/Llenn
nucnuruHbl/Aim of
discipline

KypcrbiH Makcatbl: MuUIbIH (YHKIHMSUIBIK OIpJIKTEpPiHIH HETI3iHJE JKaTKaH
MOJICKYJIAIBIK JKOHE JKacyIIaNbIK MEXaHHU3MJEP Typasbl 3aMaHayd olieOHeTTepre
CBHIHM TaNay jkacaybl KaJbIITaCTHIPY.

OKBITY HOTHKENEpi:

- MOJICKYJaJbIK JKOHE >KacyllajblK HeWpOOMOTIOTHSHBIH HETi3Ti TaKBIPHINTHIK
OarbITTapbl OOMBIHINA FHUIBIMH 9JICOMETTEP Il Taliay

- KYHKe XYHECiHIH KaJbITacybl >KOHE HEHPOreHOMHKAa CalachIHAAFBl Kasipri
3epTTeyJepre CHIHM Talaay Kacay

- KacymaiblK HEHpO(QH3MONOTUSHBl 3epTTEYAEri KoHEe HEHpOTPaHCMUTTEPIiH
0eJ1iHy MeXaHU3M/ICPIH TYCIHY/Ierl 3aMaHayu Taciuepi Oaranay

- MOJIEKYJANbIK JKOHE JKacyllajblK HEHpOFBUIBIM CallaChIHJAFbl 3aMaHayH
3epTTeyiepre cajbICTEIPMAIIBI TATIAY KYPTi3y

- MOJIEKYNaJbIK JKOHE KAacyllallblK HEHPOFBUIBIMHBIH HETI3T1 TaKbIPBIITAPHI
OOMBIHIIIA TYKBIPBIMIAY, JKOCTIapiiay JKOHE THICTI 3epTTeyliep JKYprisy.

Henp xypca: hopMUpoBaHNE KPUTHUECKOTO aHAIN3a COBPEMEHHOW JINTEPATYphI O
MOJICKYJIIPHBIX U KIICTOYHBIX MEXaHU3MaAX, JICKAIINX B OCHOBEC q)YHKHI/IOHaJ'II)HI)IX
€JIMHHI] MO3Ta.

Pesynbrater oOydeHus:

- AHAJIM3HUPOBATHL HAYYHYIO JIMTEPATYPY IO OCHOBHBIM TEMATUYCCKUM o0JacTsIM
MOJICKYJISIPHOM ¥ KJIETOUYHON HEHpOOMOIOrun;

- KPWUTHYECKH AaHAJIM3UPOBATh COBPEMEHHBIE WCCIIEJOBAaHMS B  00JIacTH
HEHPOreHOMHUK U (DOPMHPOBAHUS HEPBHOU CHCTEMBI,

- OIICHUBATh COBPEMEHHBIC IMOAXObI B U3yYCHUHU KIECTOYHOU HEHPOPHU3HOIOTHH
Y TOHWMaHUH MEXaHU3MOB BBICBOOOKIEHUSI HEUPOTPAHCMHUTTEPOB,;

- TPOBOAWTH CPAaBHHUTEIBHBIE AaHAIM3 COBPEMEHHBIX HCCIENOBAaHWUN B obOJacTu
MOJIEKYJISIPHOM U KJIIETOYHOW HEUPOHAYKH,

- dopMynupoBaTh, TNIAHUPOBATH M TPOBOUTH COOTBETCTBYIOIIUE UCCIIECIOBAHUS
110 OCHOBHBIM T€MaM MOJIEKYJIIPHOM U KJIETOYHON HEHpPOHAYKH.

Purpose of the course: the formation of a critical analysis of modern literature on the
molecular and cellular mechanisms underlying the functional units of the brain.
Learning outcomes:

- analyze scientific literature on the main thematic areas of molecular and cellular
neurobiology;

- critically analyze current research in the field of neurogenomics and the formation
of the nervous system;

- to evaluate modern approaches in the study of cellular neurophysiology and
understanding of the mechanisms of neurotransmitter release;

- to carry out a comparative analysis of modern research in the field of molecular
and cellular neuroscience;

- to formulate, plan and conduct relevant research on the main topics of molecular
and cellular neuroscience.

Konp! \ Kox \ Code IMenarorukansik npaktuka/ [lemarormueckas npakruka/ Teaching intership
PP 7204
IMpepexBuszutTTEp\ MNI 7202 Fouteivu 3eprrey | [ToctpexBusurrep\ | JKok\mer\ no
[MpepekBU3HUTHI\ amicrepi /Meronpl HaydHbix | [TocTpekBU3UTHI\
Prerequisite uccinenosanuii/Methods of Postrequisite

scientific researches
Kpenur 10 Cemectpol/Cemectp | 2
caubl\Kpenute\Credits pI/Semesters

ITonniy MakcaTsl/
Lens aucuuminHbl/
Aim of discipline

Xorapsl OKy OpHBIHAH KeHiHri OiumiM OepyaiH NeAaroruKalblK MPaKTUKACBIHBIH
MakcaTbl JKOFapbl OimiM  Oepyneri FBUIBIMH-TICNATOTHKAIBIK —ic-opeKeTTepre
JalbIHIBIK, KOFapbl OLTiM Oepyleri oKy YIepiciH jKy3ere acblpyla TaxipuOemik
JarabuIaplibl )KUHAKTAY JKOHE XKMHAKTAy, OHBIH iIIiHAE apHalbl MOHIEPAl OKBITY,
CTYJEHTTEpJiH OimiM Oepy KbI3METiH YHBIMIACTHIPY, IOH OOWBIHINA FHUIBIMHU-




9/IiCTEMEITIK KYMBIC.

TarpibIMAaMaaH ©TY HOTIDKECIHAE JOKTOPAHTTAp:

- FBUIIMM MaTepHajaapisl OimiM Oepy MarTepuangapblHa KYpbUIBIMAAY >KOHE
TpaHchopMaLusiay AaFAbUIapblH UTepy, TaKbIPBIITHIK MaTepuajilapAbl aybl3lia
JKOHE jkaz0allia TaHBICTHIPY, 3aMaHayH OiliM Oepy TEeXHONOTHsUIApbIH, MiHIETTEpAl
&Kazy ONiCTEpiH, JKaTTBIFyJapabl, TECTTEPAl )KOHE FBUIBIMH, TEJarorHKallblK XKoHE
OKY-9JIiCTEMEJTIK JKYMBICTBIH 0ackKa Jia Heri3AepiH;

- OimiM Oepy MiHAeTTepiH Oenrijiey AarAbUIapblH KAJBIITACTBIPY, TYPiH, TYPIH
TaHjaay Ke3iHe, CTyIeHTTep/iH OuTiM Oepy KbI3METiH YHBIMIACTHIPYIBIH SpTYpIIi
HBICAHJApbIH Maiianany, OepiireH MenarorukaiblK TarchklpMaiapra OaillaHbICTHI;
OKBITYIIBIH THIMAUIIIH Oarajiay, IUMarHOCTUKajgay, Oakpuiay JKoHE Oaranay
JarJbUIaPEIH UTEpY;

- Oimim Oepy MarepuanjapbiH, OutiM Oepy KbI3METIH KETUIIIPY JKOJNJApbIH,
XKOFapbel OimiM  OepyaiH KpemUTTIK TEXHONOTHSICH OOMBIHIIA OKY YpHICIH
YUBIMAACTBIPYIIBIH HETi3T1 MPUHIMITEPIMEH, «CTYIEHTTIK-MYFaliM» KyHeciHzeri
e3apa OpeKeTTecy epeKIIeNKTepIMEH TaHBICTBIPYIBIH OpTYPdl TocuIaepiMeH
TaHBICY.

Lenplo memaroruveckoil MPaKTHKH IOCIEBY30BCKOTO OOpa30BaHHS SIBISIETCS

MOJrOTOBKA K HAyYHO-TEAarOrd4ecKoi JeSITeIbHOCTH B BBICHIEM Yy4eOHOM

3aBEIACHUM, TIPHOOPETEHNE U 3aKPEIUICHNE HABBIKOB MPAKTHYCCKOW MEATEITHHOCTH

[0 OCYIIECTBICHUIO Yy4eOHO-BOCIHUTATENHFHOIO TIpollecca B BBICHIEH INKOIE,

BKJIFOYAIOITIETO TPETOAaBaHue CIICIUATBHBIX TUCIUIUINH, OPTaHU3AIUI0 YIEOHOM

JeATEIbHOCTH 00yJaroIuXcs, HAyYHO-METOJIMUECKYI0 PaboTy 10 MpenMery.

B pesynbTare mpoxokaeHus MpakTUKH JOKTopaHTel PhD OyayT ciocoOHBI:

— OBJIAJIETh HaBBIKAMH CTPYKTYPHPOBAHHS U MPeoOpa30BaHUs HAYYHOTO 3HAHUS B

y4eOHBIN MaTepHall, yCTHOTO U MMCEMEHHOTO M3JI0KEHHSI MPEIMETHOr0 MaTepHania,

pa3zHo0Opa3HBIMH COBPEMEHHBIMH O0Pa30BATENbHBIMU TEXHOJIOTHSMH, METOIaMHU

COCTaBJICHWA 3a/ad, YMNpaKHEHWH, TECTOB M JAPYTMMH OCHOBaMH HAy4YHO-

MeJarormiIeckoi U yaeOHO-METOAUIeCKON paboThI;

— chopMHpOBaTHL yYMEHHS TI0 TOCTAHOBKE Yy4eOHO-BOCIUTATENHHBIX IIENEH, IO
BBIOOpPY THIIA, BUAA 3aHATHS, WCIONB30BAHMUS PA3NAYHBIX (POpM OpraHm3aluu
y4eOHOW JeATebHOCTH OOYYaloNMXCS B 3aBUCHMOCTH OT ITOCTABIICHHBIX
MearorMIecKuX 3a/1av; OBJaIeHUe HABBIKAMH TUATHOCTUKH, KOHTPOIS W OIEHKH
3¢ dexTnBHOCTH yIEOHOI NEATEIBHOCTH;

— O3HAKOMUTBCS C PA3NUIHBIMH CIIOCOOAMH CTPYKTYPHUPOBAaHUS M TPEIbSIBICHUS

ydeOHOro marepuana, crnocobaMu aKTUBHU3AaIWMK Y4eOHOW eATeNTbHOCTH, C

OCHOBHBIMM TPHHIMIIAMH  OpraHU3aluu  o0pa3oBaTeIbHOrO Tporecca 1o

KPEAUTHOW TEXHONOTMM OOy4YeHWs B BBICHIEH INKONE, CO crenu(uxon

B3aMMOJICHCTBHUS B CUCTEME «CTY/ICHT-TIPEIOAABATENbY.

The purpose of the pedagogical practice of postgraduate education is to prepare for
scientific and pedagogical activities in higher education, the acquisition and
consolidation of practical skills in the implementation of the educational process in
higher education, including the teaching of special subjects, the organization of
educational activities of students, scientific and methodical work on the subject.

As a result of the internship, PhD students will be able to:

- to master the skills of structuring and transforming scientific knowledge into
educational material, oral and written presentation of subject material, a variety of
modern educational technologies, methods of drawing up tasks, exercises, tests and
other fundamentals of scientific, pedagogical and educational and methodical work;
- to form skills in setting educational objectives, at the choice of the type, type of
occupation, the use of various forms of organization of educational activities of
students, depending on the assigned pedagogical tasks; mastering the skills of
diagnosing, monitoring and evaluating the effectiveness of training activities;

- familiarize with various ways of structuring and presenting educational material,
ways of enhancing educational activities, with the basic principles of organizing the
educational process on credit technology of teaching in higher education, with the
specifics of interaction in the "student-teacher™ system.




’KOFAPBI OKY OPHbI KOMIIOHEHTI /BY30BCKHWI1 KOMIIOHEHT/ UNIVERSITY COMPONENT

Konpr \ Kox \ Code Heiiporbuibim/Heiiponayku/Neuroscience

ON 7301

[MpepexBusutTep\ MNI 7202 Fouieimu 3eptrey | [locTpexBusutTep\ IP 8304

[MpepexBu3UTHI\ omicrepi /Meroabl Hay4HbIX | [TocTpekBU3UTHI\ 3epTTey NpaKkTUKachl

Prerequisite uccnemoBanuit/Methods  of | Postrequisite /MccnenoBarenbekas
scientific researches npaktuka / Research

practice
Kpenur 5 Cemectpnl/CemecTpbl/ 1
canbl\Kpenuto1\Credits Semesters

[Tonnin makcatsl/Llens
nucnurumHel/Aim of
discipline

KypcThiH MakcaThl: MUABIH OpPTYPJl JEHrEHAeri, MOICKYIaJbIKTaH KYHETiK
JeHrelre Jeiinri QyHKOUsIapelH TYCIHY YIOIH OIpiKKEH FBUIBIMH OaFBITTap.IbIH
CHHTE31 peTiHlle HEHPOFBUIBIM MpoliieManapbl Typallbl WHTETPATHBTI OWUJAY/bI
KaJBIITACTEIPY.

OKBITY HOTHXKENEPi:

- OKYHKe OKYHeciHIH JaMyblH JKOHE JKYHKe >KOJNJapbIHBIH HWHTErpalusiany
MEXaHHU3MJIEPIH 3epTTEey/Ii Tajuay

- OKBITY, €C JKOHE MiHe3-KYIBIK HEri3iHJie KaTKaH JXYHKe MPOIeCTepiH 3epTTeyre
CBIHU TYPFbIIaH Oara Oepy

- HEHpOFBUILIMBIHBIH TPUHIMITEPIH €CKepe OTBHIPBINT 3epPTTEy THIIOTE3aNapPhIH
TYKBIPBIMJIAY

- HEHPOFBUIBIMJIA JKYPTi3UJIETiH 3epTTEyYNEpPiH STUKAIBIK KaFbIH aHBIKTAY

- HEUpOFBUIBIM CallaChlH/a XaNbIKApABIK CTaHJIAPTTapFa COWKeC KeNeTiH
9KCHEPUMEHTTIK 3epTTeYNep KYpPri3y.

Hens kypca: ¢GopMHpOBaHWE WMHTETPATUBHOTO MBIIDICHUS O MpodieMax

HelpOHAyKM KaK CHHTEe3a HAyYHBIX HampaBiIeHUH, 00beAMHEHHBIX I TOHIMAaHUS

(GyHKIME MO3ra Ha pa3HbIX YPOBHSX, HAUYMHAS C MOJICKYJISIPHOTO JIO CHCTEMHOTO

YpOBHEH.

PesynpTaTer 00yueHMS:

- aHANM3UPOBATh W3YYEHHUE pA3BUTHUS HEPBHOM CHCTEMbl W MEXaHHU3MOB
HUHTErpaiy HEMPOHHBIX MyTEH;

- KPHUTHYECKH OIIEHWBATH WCCIEAOBAHUS HEMPOHAIBHBIX MPOLIECCOB, JIKAIINX B
OCHOBE 00y4eHne, pOpMHUPOBAHHE TAMSTH U TIOBEACHNU S,

- ¢opMynmHpOBaTh TUIIOTE3Bl UCCIEAOBAHMUS C YIETOM MTPUHIIUIIOB HEHPOHAYKH,

- OIpenensaTh ITHYECKYIO CTOPOHY MPOBOJUMBIX HUCCIIENOBAaHUN B HEHPOHAYKE;

MIPOBOJIUTH COOTBETCTBYIOIIINE MEXIYHApOIHBIM CTaHaApTaM
JKCIIEpUMEHTAIbHBIE NCCIIEIOBAHNUS B 00JIACTH HEHPOHAYKH.

The purpose of the course: the formation of integrative thinking about the problems
of neuroscience as a synthesis of scientific directions, united to understand the
functions of the brain at different levels, from the molecular to the systemic levels.
Learning outcomes:

- to analyze the study of the development of the nervous system and the
mechanisms of integration of neural pathways;

- critically evaluate studies of the neural processes underlying learning, the
formation of memory and behavior;

- formulate research hypotheses taking into account the principles of neuroscience;

- to determine the ethical side of ongoing research in neuroscience;

- to carry out experimental research in the field of neuroscience that meets
international standards.

Kozpr \ Kox \ Code Cana Teopusicel: puiiocodpusinan HeiipoknOepHeTukara neiiin/Teopun

TSFN 7302 co3HaHus: oT ¢puiocodun 10 HeitpoknOepHetukn/ Consciousness theories:
from philosophy to neurocybernetics

IpepexBuzuTTEep\ MNI 7202 IMocTpexBusutTep\ IP 8304

[MpepexBu3HUTHI\ Fouibivu 3eptTey apicrepi [MoctpekBu3nTHI\ 3epTTey NpaKTUKACHI

Prerequisite /MeTonbpl Hay4qHbIX Postrequisite /MccnenoBarensckas

npaktuka / Research
practice

uccienosanuii/Methods of
scientific researches




Kpenut
caubl\Kpeaute\Credits

5 Cemectpel/Cemectprr/ | 1
Semesters

[Tonnin mMakcaTsl/1lenn
JUcHMILUIMHE/ Aim of
discipline

KypcThiH MakcaThl: CaHaHBIH HEUPOOMOJOTHMSUIBIK —JKOHE  MaTeMaTHKAIBIK
3epPTTEYJICPIHIH FHUIBIMM OJ[ICHAMACHIH AaHBIKTAUTBIH CaHaHbl (PHIOCO(USITBIK
TYPFBIJIaH TYCIHYIeH OacTar, CAHAHBIH TAPUXH KOHE Ka3ipri 3aMaHFbI TCOPHSIIAPBIH
CBHIHU TYPFBIIaH Tayay KaOlIeTiH KaJbIITacThIpy.

OKBITY HOTHKENEPi:

- Quiocodus, TCUXOJOTHsI, HEHPOFBUIBIM CaJIaCBIHAAFbl CaHa TYIKBIPHIMIAPIH
AHBIKTAY JKOHE ChIHM TYPFBIJIAH TaJIIay

- HEHPOH MEH CaHaHbI 3ePTTEYJIEri TICULACP MEH TYKbIpbIMIaMasap/bl Talaay

- CaHaHBI 3ePTTEYCri HEeHPOOUOIOTHSIIBIK, SBOJIIOLHUSIIBIK, HEHPOIICUXOIOT HSIIBIK,
¢bunocopusAIBIK, AIEYMETTIK-MOACHU TOCULAEPAi aHBIKTAy >KOHE CHIHHM TYPFBLIAH
Tanuay

- CaHaHbl FHUIBIM, (uIocO(US >KOHE MOJECHHET MPU3MAChl APKBUIBI 3EpPTTEY
HOTIDKENIEPIH TEOPHUSIIBIK HEri31ey

- HEHPOKMOEpHETHKA JKOHE CaHa CaJlaChIHJIa FHUIBIMH 3€PTTEYJIEp KYPTi3y.

Lens kypca: QoOpMHpPOBaHHME CIIOCOOHOCTH KPUTHYECKH aHAJM3UPOBAThH
UCTOPUYECKHE W COBPEMEHHBIE TEOPHH CO3HAHWs, HayMHas C (puiocopckoro
NOHUMAaHWsl ~ CO3HaHWS,  JICTEPMUHUPYIOIIETO  HAYYHYIO  METOJOJIOTHIO
Heﬁp06HOHOFI/I‘IeCKHX U MaTEMAaTUYCCKUX I/ICCJ'Ie,ZIOBaHI/Iﬁ CO3HaHUs.

Pesynbrater oOydueHus:

- OnpeaciATb U KPpUTHYCCKU aHAJIM3UPOBATH KOHUCIIIWHN CO3HAHUA B obnactu
¢dunocoduu, ICUXONOTHH, HEHPOHAYKH;

- AaHaJIu3upoBaThb NOAXOABI U KOHLCIIIUN B U3YUCHUHN HeﬁpOHa " CO3HaAHMHA,

- BBIABJATH u KPUTHUYECKU AHAJIM3UPOBATH HEeHpoOMOIOTHYECKHE,
IBOJIOIIMOHHBIC, HEWPOIICHXOJOTHYECKUE, (QHIOCOPCKUE,  COIUOKYILTYPHBIE
MOJIXOJIbI B U3yYCHUU CO3HAHUS,

- TPOBOAUTH TEOSPTHUECKOE OOOCHOBAHHE PE3yIbTATOB HCCIICIOBAHUS CO3HAHUS
yepe3 Ipu3My Haykd, (GUII0coPuu U KyIbTYPHI;

- TPOBOJWTH HAYYHBIC HCCIICIOBAHMSI B 00JIACTH HEHPOKUOCPHETHKH W CO3HAHMSI.

Purpose of the course the formation of the ability to critically analyze historical and
modern theories of consciousness, starting with a philosophical understanding of
consciousness, which determines the scientific methodology of neurobiological and
mathematical studies of consciousness.

Learning outcomes:

- to define and critically analyze the concepts of consciousness in the field of
philosophy, psychology, neuroscience;

- to identify and critically analyze neurobiological, evolutionary,
neuropsychological, philosophical, sociocultural approaches to the study of
CONSCiousSNess;

- to conduct a theoretical substantiation of the results of the study of consciousness
through the prism of science, philosophy and culture;

- to conduct scientific research in the field of neurocybernetics and consciousness.

TAHIAY KOMITIOHEHTI (TK) / KOMIIOHEHT I10 BBIBOPY (KB) / ELECTIVE COMPONENT (EC)

Kozpr \ Kox \ Code HeliponiacTukaJbIK, OKBITY k9He ec /HeiiponsiactTnuHocTs, 00y4enune u

NOP 7303 namsaTh/Neural Plasticity, Learning and Memory

IMpepexBuszutTTEp\ MNI 7202 IMoctpexkBu3uTTEp\ IP 8304

[MpepexBu3uThI\ Freuteivu 3eprrey omicrepi IMoctpexBU3UTHI\ 3epTTey NpaKTHKACHI

Prerequisite /MeTopl Hay4YHBIX Postrequisite /MccnenoBartenbckas
uccnenosanuii/Methods of npaktuka / Research
scientific researches practice

Kpenur 5 Cemectpoel/Cemectprr/ | 1

caubl\Kpenute\Credits Semesters

[TonHiH MakcaTsl/Ilenn

KprTBIH MAaKCAaThI: OKBITY JKQHC €C TCOpUAIAPLI, HGﬁpOHHaCTHKaHLIH OKBITY MCH




JUcHUILUIMHbB/ Aim of
discipline

€Cc MexaHU3MJIEPiHAET1 pesi Typajibl 3aMaHay! TYCIHIKT1 KaJbIITaCThIPY.

OKBITY HOTHKENEpi:

- MHUIBIH TJIACTHUKAIBIFBl MEXaHU3MJEpi MEH OKY MpOLecTepiH 3epTTeyre ChIHU
Tangay skacay

- MHIBIH IUJIACTUKACBIH, €C MPOIECTepiH KOHE ONapAblH OKYOaFbl peliH
3epTTeyeri 9iCHaMaNbIK TICUIIEPAi FBUIBIMU HET131ey

- MHUJBIH KbI3METI MEH OKYy IpOlleCiHe KaThICAThIH KOTHUTHBTIK IMPOLECTEPIl
3epTTeye KOMAaHbUIAThIH SAICTEP/Il aHBIKTAY KoHE KOJAaHy

- FBUTBIMH JMCCKYCHsSIIa €C MPOIECTEPiH KaKcapTy Ke3iHAe MUJBIH IUIaCTHKACHIH
Oarajay YVIIIH KOJJAHBUIATHIH 3KCIICPUMEHTTIK JKOHE KIMHHUKAJIBIK OMICTEpIi
TaJKbLIAY

- OKBITY JKOHE €C, HeHpOIlIaCTHKA CaJlachblHa FhUIBIMU 3epTTEYIIep JKYPrizy.

Lenp kypca: chopMHUpOBaTH COBPEMEHHOE IOHMMAHHUE TEOpUN OOydeHHUs |
maMsTH, pojin HeﬁpOHHaCTH‘IHOCTI/I B ME€XaHuU3Max O6yquHH u nnamMsTu.
Pesynbrathl 00y4eHus:

-  KPUTHYCCKH aHAJIM3HUPOBATH UCCICAOBAHNA MEXaHU3MOB IJIACTUYHOCTH MO3Tra U
IIPOIIECCOB O0YYCHUS;

- HAY4YHO AaprymMeHTHpOBATL MCTOAOJIOIMYCCKHUEC IIOAXOJAbl B HMCCICIOBAHUHN
TUTACTUYHOCTH MO3Ta, TIPOILIECCOB MAaMSTH U UX POJH B O0YUEHHH,

- OIpeacisAiTb U NPUMEHATH METOAbI, IIPUMCHACMBIC B HCCJIICIOBaAHUN QJYHKHI/II/I
MO3Ta ¥ KOTHUTHUBHBIX ITPOIIECCOB, BOBJICUEHHBIX B MPOIIECC O0YIECHNS,

- O6Cy‘)KZIaTB B HaAY4YHBIX JUCCKYCCUAX OKCIICPUMEHTAJIBHBIC W KIWHUYCCKHUEC
MCTO/IbI, MCIIOJIB3YEMBIC [JI1 OLCHKMU INUIACTUYHOCTH MO3ra B YIYYHICHUHN
MIPOIIECCOB MaMSTH;

- IMPOBOAWUTH HAYYHBIC UCCIICAOBAHUA B obnactu HeﬁpOHHaCTHqHOCTI/I, O6y‘-[eHI/I$I
Y TTAMSITH.

Purpose of the course: to form a modern understanding of theories of learning and
memory, the role of neuroplasticity in the mechanisms of learning and memory.
Learning outcomes:

- critically analyze studies of the mechanisms of brain plasticity and learning
Processes;

- scientifically substantiate methodological approaches in the study of brain
plasticity, memory processes and their role in learning;

- to identify and apply the methods used in the study of brain function and cognitive
processes involved in the learning process;

- discuss in scientific discussions the experimental and clinical methods used to
assess the plasticity of the brain in improving memory processes;

- to conduct scientific research in the field of neuroplasticity, learning and memory.

Kozpr \ Kox \ Code Mine3-kyiabIK HeliporbuibIMbl/IloBenenyeckas neiiponayka/ Behavioral
PN 7303 Neuroscience
IMpepexBuzuTTEp\ FrueiM Tapuxer MeH IMoctpexkBu3nuTTEp\ IP 8304
IpepekBU3HUTHI\ (hunocoduscel. OnemIik ITocTpekBU3UTHI\ 3epTTey MpaKkTUKACHI
Prerequisite bunocodusIars 3aMaHayH Postrequisite /McenenoBartenbekast
TEOPHSIIBIK JKOHE 9MIiCTEMEITIK npakTuka / Research
OarprrTap / Ucropus u practice
(unocodus HaAyKH.
Kpenur 5 Cemectpel/Cemectprl/ | 1
canbl\Kpeautor\Credits Semesters

[Tonnin makcatel/Llens
IUCcHUAIUIMHEBY Aim of
discipline

KypcTelH MakcaThl: 3BOJIOLUSUIBIK HEHPOOHOJIOTUSHBI, aJlaM MEH JKaHyapiapblH
MiHe3-KYJIKBIHBIH HEHpOQU3NONIOTHSIIBIK HETI3/IEpiH TYCIHY VIIIH 3BONIOMHSIIBIK
TICHXOJIOTHSIHBI CHHTE3/Iey KaOUIETiH KaJIbITacThIPY.

OKBbITY HOTHKENEPI:

- MiHE3-KYJIBIKTHIH HEHpOOHOIOTHSUTBIK, HETi3epiHiH Macelenepid CbIHU TYpFbIIaH
Tanaay

- MIHE3-KYJIBIK HEHPOFBUIBIMBI CallaCHIHIAFbl 3€pTTEyJepAE ChIHU TajJayabl,
3epTTEY ONICTEpPiH MKOHE CTAaTHCTHUKAIBIK NEPEKTEpli ©HJAeY NpoLeaypatapbiH
KOJIAaHy

- HEUpPOFBUIBIMJAFBl MIHE3-KYJIBIKTBl 3€pTTey[e IKCHEPHUMEHTTIK >Kocmapiapiasl




azipiey

- MiHE3-KYJIBIK HEHPOFBIIBIMBI CalIaChIHAAFBI 3ePTTCYICPIi TAAaY

- MIHE3-KYJIBIK HEHPOFBUIBIMBI CAJIACKIHJIAFEI 3€PTTCY CYPaKTaphlH HAKThUIAY YIIiH
TTOHAPAJTBIK MATIMETTEp 0a3achIH JKOHE 13/Iey JKYHeNnepiH THIMII KOJIIaHy.

Hens kypca: ¢opMupoBaHHWE CHOCOOHOCTH K CHHTE3Y OBOJIOIHMOHHOM
HEeWpoOHONIOTHH, SBOJIOLIMOHHON TICHXOJIOTUH VTS MMOHUMAaHUSI
HEWPOPU3NOTOTHIECKUX OCHOB ITOBEACHUS YEIOBEKA U JKUBOTHBIX .

PesynbTathl 00yueHus:

- KPUTHYECKU aHAJIM3UPOBATH MIPOOIEMbI HEHPOOUOIOTHIECKIUX OCHOB TOBECHUS,
- OPUMEHSTh B HCCICAOBAaHHUSIX B 00JacTH TOBEACHYECKOW HEHpoHAyKH
KPUTUYECKUI aHaNN3, HCCIIEA0BATENbCKAE METOBI M CTATHCTHYECKUE TPOLICAYPHI
00pabOoTKH TaHHBIX;

- pa3pabaThiBaTh SKCHEPUMEHTAJbHBIE IUIAHBI B HCCICJOBAHUHM IOBEACHUS B
HEIPOHAYKE;

- MPOBOAWTH aHAJIM3 UCCIICNIOBAHUI B 00JIACTH MOBEJACHYECKOW HEWPOHAYKHU;

- 30 (}PEeKTUBHO NPUMEHITh MEXKIUCIUIUIMHAPHBIE 0a3bl JAHHBIX U IOUCKOBBIC
CHCTEMBI JIJIsl YTOUHEHHSI HCCIIEIOBATENBCKUX BOMPOCOB B 00JIACTH TIOBE/IEHYECKON
HEIUPOHAYKHU.

Purpose of the course: formation of the ability to synthesize evolutionary
neurobiology, evolutionary psychology for understanding the neurophysiological
foundations of human and animal behavior.

Learning outcomes:

- critically analyze the problems of the neurobiological foundations of behavior;

- apply critical analysis, research methods and statistical data processing procedures
in research in the field of behavioral neuroscience;

- to develop experimental plans in the study of behavior in neuroscience;

- to analyze research in the field of behavioral neuroscience;

- effectively apply interdisciplinary databases and search engines to clarify research
questions in the field of behavioral neuroscience.

Kompi \ Kox \ Code KonnextuButH 3x9He Big DATA /KonnextuButu u Big DATA/Connectivity

KBD 7303 and Big DATA

IpepexBusuTTep\ MNI 7202 ITocTpexBusuTTEp\ IP 8304

IpepexkBU3UTHI Frumeivu 3eprrey omicrepi IocTpexBU3NUTHI\ 3epTTey MpaKkTUKACHI

Prerequisite /MeToibl Hay9HBIX Postrequisite /MccmenoBarenscKas
nccnenoBanmii/Methods of npakTuka / Research
scientific researches practice

Kpemut 5 Cemectpel/Cemectpsl/ | 1

canbl\Kpenute\Credits Semesters

ITonnin makcatel/Llens
IucHUAIUIMHEB/ Aim of
discipline

KypcTelH MakcaTel: MU CHTHAJIIAPBIH TajJayMeH KOHHEKTHBHTH TEOPHSICHIHA
HETi3/IereH 3aMaHayy oie0neTTep/ i Tanaay KaOIeTTepiH KalbIITacThIPy.

OKBITY HOTHXKENEPi:

- KOII CyObeKTiNiep i HeHpoBU3yau3alusay YIIiH JepeKTep KUHAY;

- 3eprrenreH OelHeNepaiH aXbIPaTHIMIBUIBIFBIH €19yip apTTHIPaThIH  JKaHA
TEXHOJIOTUSUIAP bl KOJITaHa OTHIPBIT MU KYMBICBIH 3€PTTEY;

- YJIKeH JepeKTepAl HeHpOBU3yaln3alHsIayIblH CTaTUCTUKAIBIK TaJlayblH
KYPisy;

- JKBUIAM, MacIITaOTaJaThIH, CEHIMII JKOHE J107 HEHPOBHM3YaIH3alusl MOJEIbaepi
MeH TOCUIIepiH a3ipiey.

Ilenp  kypca: coctouT B (OPMHPOBaHHWH  CIIOCOOHOCTH — aHAJU3UPOBATH
COBPEMEHHYIO JIUTEpaTypy Ha OCHOBE TCOPHHM KOHHEKTHBHTH C MPHUMEHEHHEM K
aHaJIM3y CHTHAJIOB MO3ra.

PesynbraThl 00ydeHuUS:

—  OCYIIECTBIATH COOp JAHHBIX U HEHPOBU3yadW3aluu OOJNBIIOr0 YHCIa
CyOBEKTOB;

—  #3ydaTh paboTy Mo3ra ¢ MPUMEHEHHEM HOBBIX TEXHOJIOTWH, 3HAYUTEIBHO
YBETMUYUBAIOIINX PA3PEIICHNE U3YUIaeMbIX H300paXKCHHUH;
—  OCYILECTBISTH CTaTUCTUYCCKUIT aHaIm3
HEHPOBU3YATH3AIINH;

OOJIBIINX JaHHBIX




—  pa3paboraTh OBICTpBIC, MAacIITAOUpyEeMbIC, HAJCKHBIC M TOYHBIC MOJICIH W
MOAXO/IbI HEHPOBU3YyaU3alINHU.

Purpose of the course: is to develop the ability to analyze modern literature based
on the theory of connectivity with application to the analysis of brain signals.
Learning outcomes:

- collect data for neuroimaging of a large number of subjects;

- study the work of the brain using new technologies that significantly increase the
resolution of the studied images;

- carry out statistical analysis of big data of neuroimaging;

- develop fast, scalable, reliable and accurate neuroimaging models and approaches.

Kompi \ Kox \ Code AnaM-KoMIbIOTep 63apa dpekeTi /YenoBek-KOMIbIOTEp B3auMojaeiicTBue/

ChKV 7303 Human-Computer Interaction

[MpepexBuszutTep\ MNI 7202 IMoctpexBusuTTep\ IP 8304

[MpepexBu3UTHI\ Foutbimu 3epTTey opicrepi IMocTpekBU3UTHI\ 3epTTey NpaKkTUKaCh

Prerequisite /MeTozbl Hay4HBIX Postrequisite /MccnenoBatenbekast
uccnenosanuii/Methods of npakTtuka / Research
scientific researches practice

Kpenur 5 Cemectprl/Cemectpnr/ | 1

canbl\Kpeauto1\Credits Semesters

[Tounin makcatsl/1lenn
IUCcUUIUIMHBI/ Aim of
discipline

KypcTblH MakcaThl: HEHpPOTEXHOJNOTHSI CallaChIHAAFBl COHFBI  KETICTIKTEpre
HEri3JeIreH ajaM MEH KOMIIBIOTEPIH e3apa 9peKeTTeCy NPHHIMIITEPIH Talaay
JKOHE FBIIBIMU KOJIJaHy, MHUZBIH OEICEHIUIIr apKbUIbI aaM MEH KOMITbIOTEpIiH
e3apa OpeKeTTeCY OICTepPiH  CHUIaTTay, aJaMHBIH  HEHPOTEXHOJIOTHUSIIBIK
KOCBIMIIIAJIAPBIH KOJIIaHy KaOLIETTEPiH KaJIbIITACTHIPY.

OKBITY HOTHKENEpi:

- MHABIH OCJICEHAUTIr, HEHPOKOMIBIOTEPIIK WHTepdeHCcTepaiH KOMEriMeH aaam
MEH KOMITBIOTEP/IIH 63apa OpEKEeTTECY JKONIAPBIH CUIIATTAY;

- amaM MeEH KOMIBIOTEPMiH e3apa OpEKETTECYiHIH HEHPOTEXHOIOTHIaphIHBIH
omicTepi MEH KONIaHBUIYBIH KOJIaHy;

- KojmaHOanmel MOceNelepi IIenTy VIOiH aaM MeH KOMITBIOTEpIIH e3apa
OpeKeTTeCyl MEH HEHpPOTEXHONOTHIHBIH KETICTIKTEpiH, MBICAbl, HHTEpdeticTepai
)kobamay, HelpopeaOunmuTaius YIIiH wHTEepdeEhHcTepai  Tanmay, KOTHUTHUBTI
(hyHKIHSUTap AT KETUIAIPY;

- MUJBIH KOTHHUTHBTIK JKOHE SMOIMSUIBIK PEeaKIUsUIapbIHA HETI3ACITeH agaM MeH
KOMIBIOTEPIIH ©3apa 9peKeTTecy THIMIUTITiH Oaranay.

Henp kypca: cocrouT B (OPMHUPOBAHUU CIIOCOOHOCTH AaHAJIM3UPOBATH U HAYYHO-
00OCHOBAaHHO IPUMEHATh INPUHLHUIBI YEI0BEKO-KOMIIBIOTEPHOI'O B3aUMOICHCTBUS
Ha OCHOBE IIOCIEIHHMX IOCTM)KEHHI B 00JIACTH HEHMpPOTEXHOJOIMi, ONUCHIBATH
CIOCOOBI  YEIOBEKO-KOMITBIOTEPHOIO  B3aMMOJCHUCTBUSL C  HCIIOJIb30BAHUEM
MO3TOBOM aKTUBHOCTH, IPUMEHATH MPUIIOKEHUS HEUPOTEXHOJOTUHA YEIOBEKO-
KOMITBIOTEPHOI'O B3aUMOZACHCTBHS.

Pesynbrater oOydeHus:

— ONWCBIBaTh  CIOCOOBI  YENOBEKO-KOMIBIOTEPHOTO  B3aUMOAEHCTBUSA €
HCIIONB30BaHNEM MO3TOBOW aKTHBHOCTH, HEHPOKOMITHIOTEPHBIX HHTEP(ercoB;

— TPUMEHATh  METOAbl W NPWIOKEHHS  HEHPOTEXHOJOTMHA  YEIOBEKO-
KOMITBIOTEPHOI'O B3aUMOACHCTBHS;

— [PUMEHATH JOCTH)KEHHSI YeJIOBEKO-KOMIIBIOTEPHOTO B3aUMOAECHCTBUS U
HEHPOTEXHOJIOIUH IJIsl PElleHHs MPHUKIAIAHBIX 3a/1a4, TAKUX KaK MPOECKTUPOBAHUE,
aHanu3 wuHTepdelicoB i HelpopeaOwnuTanyy, yAydlleHHEe KOTHUTHBHBIX
hyHKIH;

—  OLIGHUBATh PE3yJbTATUBHOCTH YEIOBEKO-KOMIIBIOTEPHOI'O B3aMMOJACHCTBUS Ha
OCHOBE KOTHUTHUBHBIX M SMOLMOHAIBHBIX PEaKIUH MO3Ia.

Purpose of the course is to develop the ability to analyze and scientifically apply the
principles of human-computer interaction based on the latest achievements in the
field of neurotechnology, describe the methods of human-computer interaction
using brain activity, apply neurotechnology applications of human-computer
interaction.

Learning outcomes:




- describe the ways of human-computer interaction using brain activity,
neurocomputer interfaces;

- apply methods and applications of neurotechnologies of human-computer
interaction;

- apply the achievements of human-computer interaction and neurotechnologies to
solve applied problems, such as design, analysis of interfaces for
neurorehabilitation, improvement of cognitive functions;

- evaluate the effectiveness of human-computer interaction based on the cognitive
and emotional reactions of the brain.

Kogmer \ Kox \ Code Heiiponaroaorusi/HeliponaroJsiorusi/Neuropathology

NP 7303

[MpepexBusutTep\ MNI 7202 [MToctpexBusutTep\ IP 8304

[MpepexBu3UTHI\ Foutbimu 3epTTey opicrepi IMocTpekBU3UTHI\ 3epTTey NpaKkTUKACK

Prerequisite /MeToibl Hay9IHBIX Postrequisite /MccmenoBarenbekas
uccnenosanunit/Methods of npaktuka / Research
scientific researches practice

Kpenur 5 Cemecrpel/Cemectprl/ | 1

canbl\Kpenuto1\Credits Semesters

[Tonnin makcatsl/Llenn
IUCUMIUIMHBI/ Aim of
discipline

KypcTbiH MakcaTbl: MoHapaliblK CHHTE3 HETi3iHJe KYiKe KYHeciHIH aypynapbiH
3aMaHayH 3epTTeyJiepre ChIHH TaJjay xKacay KaOlleTiH KalbITacThIpy.

OKBITY HOTHKENEpi:

- MH (PYHKIIUSUTApBIHBIH HEHPOJIEreHepaTuBTI aypylapMeH OalIaHBICHIH 3epTTEyTe
CBIHU TaJIay ’Kacay

- TIHaNB/Al JKacyllalap/blH MU JKapakaThl MEH IaTOJOTHSChIHA PEaKIUsChl MEH
POIIH TYCIHY/1 FBUIBIMH TYPFBIJIAH TaJKbLIAY

- HEBPOIATOJIOI U CaJlaChIH/IAFbl 3epPTTEYJIEPIiH AU3alHbIH aHBIKTAY

- MM IHAaTOJOIMACBIH JOHE OJapIblH KOTHUTHUBTI IIPOLIECTEPMEH OailylaHBICHIH
3epTTEYIC TOCUIIEPAl KATBIITACTHIPY

- HEBPONATOJIOI U caJlachIH/Ia IepeKTep 0a3achlH KOJIIAHY.

Henp kypca: hopMHPOBATH CIOCOOHOCTH K KPHTHYECKOMY aHAIM3y COBPEMEHHBIX
HCCIICIOBAaHMM 3a00JIeBaHIII HEPBHON CHUCTEMBI HAa OCHOBE MEKIUCITUTIIMHAPHOTO
CHHTE3a.

Pesynbrater oOydeHus:

- KpUTHYECKH aHaJIM3UPOBATh HCCIEIOBAHWS B3aWMOCBS3M (DYHKIMH MoO3ra C
HelipoereHepaTHBHBIMI 3a00I€BaHUSAMU;

- Hay4HO 00CYXIaTh IOHWMAaHKE POJIH M PEAKINH TIIHAJIBHBIX KIIETOK Ha TPaBMBI
Y TIATOJIOTHH MO3Ta;

- ONIpememnsaTh AW3alH NCCICMIOBAaHUN B 00JaCTH HEMPOIIATONOTHH

- (opmupoBOBaTh TMOIXOABl B HCCIEJOBAHMSIX IATOJOTHH MO3Ta W UX
B3aUMOCBSI3H C KOTHUTHBHBIMH IPOIIECCAMH;

- TIPUMEHATH 0a3bl JAHHBIX B 00JIACTH HEWPOIIATOIOT M.

Purpose of the course: to form the ability for critical analysis of modern research of
diseases of the nervous system on the basis of interdisciplinary synthesis.

Learning outcomes:

- critically analyze studies of the relationship of brain functions with
neurodegenerative diseases;

- to scientifically discuss understanding of the role and response of glial cells to
brain injury and pathology;

- to determine the design of research in the field of neuropathology;

- to form approaches in studies of brain pathology and their relationship with
cognitive processes;

- to apply databases in the field of neuropathology.

Kompr \ Kox \ Code Mmu, namy xkoHe Kaprar /Mo3r, paseuTue u crapenue /Brain, development

MRS 7303 and aging

IpepexBuzutTep\ MNI 7202 IMocTpexBusutTep\ IP 8304

[MpepexBu3HUTHI\ Fouibivu 3eptTey apicrepi [MoctpekBu3nTHI\ 3epTTey NpaKTUKACHI

Prerequisite /MeTonbl Hay4qHbIX Postrequisite /MccnenoBarensckas
uccnenosaauii/Methods of npaktuka / Research




scientific researches practice

Kpenur
caubl\Kpeaute\Credits

5 Cemectpel/Cemectprr/ | 1
Semesters

[Tonnin mMakcaTsl/1lenn
nucuuIumHbl/ Aim of
discipline

KypctelH MakcaTbl: KapTaioo mporecTepiMeH OallaHBICTBI MHJABIH  JKackKa
OalilaHBICTBI ©3repicTepi caNachlHIAFbl FBUIBIMH 3€pPTTEYJEpAl ChIHU TYPFBLIAH
Tajay KaOijIeTiH KaabllTacThIpy.

OKBITY HOTHKENEPi:

- KOTHHTHBTIK TMPOLECTEPIHIH >KYMBICHIHIAFbI
©3repicTep/iH poJiiH CHIHU TYPFBIAAH Tajjaay,

- KOTHUTHBTI (DYHKITUSHBIH TOMEH/ICY CUMIITOMIAPbIH aHBIKTAY JKOHE 3EPTTEY;

- 3MOUUSIBIK-KOTHUTUBTI MPOIECTePAET] )KacKa OaiJIaHBICThI HEUPOOH OJOTHSIIBIK
e3repicTep il 3aMaHayH 3epTTey JIICTEPIH KOJIIaHY;

- FBUIBIMHU JIGPEKTEP/Il MHTEPIIPETAIMSIAY KE3IHIe MUJIBIH KapTal MEXaHU3MICPiH
TYCIHY/I€ 9/IICHAMAJIBIK JKOHE TEOPHSUIBIK TACIIIEp Il KOJJIaHy.

MHOBIH JKacKka OailIaHBICTEI

Lenp xypca: ¢hopMUpOBaHHE CIOCOOHOCTH KPUTHYECKH aHAJTU3UPOBATh HAy4YHBIC

UCCIIE/IOBaHUST B O0JIAaCTH BO3pPACTHBIX H3MECHEHHMH MO3ra, CBSI3aHHBIX C

HpOIECCaAMU CTAPEHUSI.

Pesynbrater oOyueHus:

— KPpUTHUYECCKU aHAJIM3UpPOBaTh PpOJIb BO3pAaCTHBIX
(YHKIIMOHUPOBaHWY KOTHUTHBHBIX TpoIeccax;

— OMpPEACIATh U UCCICA0BATE CUMIITOMBI CHMXKCHUA KOTHUTHBHBIX q)yHKHHﬁ,

— TPUMEHSTH METO/IbI COBPEMEHHOTr0 UCCIIe/IOBAHHUS BO3PACTHBIX
HEHPOOHOIOTMIECKUX U3MEHEHUI SMOITMOHATEHO-KOTHUTHBHBIX ITPOIIECCOB;

— ONPUMCHAThL B HHTEPHICPTAIMN HAYYHBIX OAHHBIX METOAOJIOTIO-TCOPETUYCCKHEC
MOJIXOJIbI B TOHUMAaHUU MEXaHU3MOB CTapPEHUS MO3Ta.

U3MEHEHUH Mo3ra B

Purpose of the course: to develop the ability to critically analyze scientific research
in the field of age-related changes in the brain associated with aging processes.
Learning outcomes:

- critically analyze the role of age-related changes in the brain in the functioning of
cognitive processes;

- identify and investigate symptoms of cognitive decline;

- apply the methods of modern research of age-related neurobiological changes in
emotional and cognitive processes;

- apply methodological and theoretical approaches in understanding the mechanisms
of brain aging in the interpretation of scientific data.

Kozpr \ Kox \ Code 3eprrey nmpakTukacel/ UcciienoBareibckas npaktuka/ Research practice
IP 8304
IMpepexBuzutTTEp\ MNI 7202 IMToctpexBusuTTEep\ XKoxk\uer\ no
ITpepekBU3HUTHI\ Fouteimu 3eprrey omicrepi /Merompl | ITocTpeKBH3UTHI\
Prerequisite Hay4HBIX HccienoBanuit/Methods of | Postrequisite

scientific researches
Kpemur 10 Cemectprr/Cemectpsr/ | 3,4
canbl\Kpeautor\Credits Semesters

[TonHIH MakcaTbl/
Hens nucouIuIMHEL/
Aim of discipline

3epTTey NpaKTUKACBHIHBIH MaKCaThl: 3aMaHAayH TEOPHSUIBIK, SIICTEMENIK XKETICTIKTepiH
3epTTey, FEUIBIMU 3epTTEyJepiH 3aMaHayHd MIICTEPiH KOJNJIaHy apKbUIbI TOKIpHOETiK
JaFIbUIapIbl TONTACTBIPY, AWCCEPTALMSUIBIK 3EPTTEYIeri SMIMPUKAIBIK JepeKTepi
TYCIHIIPYAl 6HIeY.

Toxipube HOTHIKECIHIE TOKTOPAHTTAP:

- 3epTTeyNepAiH 0apibIK Ke3eHAepiHAe NPAKTUKAIBIK KYMBIC JaFAbUIapbIH MEHTEPY;

- JIOKTOpaHTTapFa XaJlbIKapaJiblK CTaHAAPTTapFa JKOHE MCHUXOJOTHSJIBIK 3epTTEyJiepre
KOMBUIATBIH Tajanrtapra coiikec AepOec FBUIBIMH JKYMBICTAp XKYPri3y dardbUIapbIH
JIAMBITY;

- KociOM TeopusUIBIK OLTIMI1 KeHEHTY JkoHe OipiKTipy;

- DKCIEPUMEHTAIIBIK 3epTTeyiep OaraapiiaMachbiH d3ipiey OOHBIHIIA MPaKTHKAIBIK
JIaFIbLIap bl HBIFAUTY;




- XaJIbIKapaJbIK ACHT el e 3epTTeyaepal YibIMAACTRIPY AaFABUIAPEIH MEHIEPY
- aKmapaTIeH aHAJTUTUKAIBIK THKIpHOe KUHAY;
- MATLAB, EEGLab, R-statistics, SPSS aepekrepi exey 6araapiaMachIMEH KYMBIC
icTey JarapUIapbIH ay KoHe T.0.
- IOKTOPJIBIK JICCEPTAIHsI TAKBIPBIObI OOMBIHIIIA MaTepUaNgap KUHAY;
- FBUIBIMH TOXipuOe Ke3eHiHIEe iC-opeKeTTepre apHalfaH eceNTUIiK KyKaTTapAbl
JalbIHIAY JAaFIbUIapbIH KB TACTHIPY;

- 3epTTeyJiepAiH aHAINTHKAIBIK HOTHIKENEPIH jKa3zy, KOJJAAaHBICTAFhl TalanTapra
colikec ecen Oepy.

Ilens uccnenoBaTenbCKONM NMPAKTUKU: U3YYEHUE TEOPETUYECKUX, METOAOIOIMYECKUX
JOCTH)KEHUII COBPEMEHHOM HEHUPOHAYKH, 3aKpEIUICHUE IPAKTHUYECKUX HABBIKOB C
NpUMEHEHHEM COBPEMEHHBIX METONOB HAy4YHBIX HCCICAOBaHWMA, 00paboTKu
WHTEpIPETay YMIMPHUYECKUX JAHHBIX B IUCCEPTALIMOHHOM MCCIIEA0BAHUY.
B pesynbrare npoxokaeHus NpakTUKU TokTopaHTsl PhD ocymiecTBisior:
- npuoOpereHre HAaBBIKOB IPAKTHYECKOW paboOThl HAa  BceX  dTamax
UCCIICZIOBAHNUS;
- ¢dopMHpOBaHUE y JOKTOPAHTOB HABBHIKOB BEICHHS CAMOCTOSTEIBHON HAYyYHOH
paboThl B COOTBETCTBHH C MEKAYHAPOJAHBIMU CTaHJIAPTAMU U TPEOOBAHUSIMH K

HCCIIEZIOBAHUSAM;
- pacumpeHue U 3aKperuieHre NpodecCHOHANLHBIX TEOPETHYECKUX 3HAHUN;
- 3aKperuvieHue MPAKTHIECKUX HaBBIKOB pa3paboTKu MIPOTPaMMBI

3KCIIEPUMEHTAIBHOTO MCCIISIOBAHUS;

- HpI/I06peTeHI/Ie HABBIKOB OpraHu3alvnu HMCCICAOBaHUA Ha MCEXIYHApPOIHOM
YPOBHE;

- IOJyYEHHE OINbITa AaHAIMTHUECKONW PabOThI C TaHHBIMHU;

- nupuobperenne HaBBHIKOB paborel ¢ mporpammamu MATLAB, EEGLab, R-
statistics, SPSS u ap.

- cOop MaTepuaioB 1Mo TeMe JOKTOPCKOM TUCCepTaIlHH;

- (¢dopMHpOBaHHE HABBIKOB IIOATOTOBKM OTYETHOW JOKYMEHTAIUH MO BHJAM
JEATEILHOCTH B MEPUOJ MTPOXOXKIACHUS UCCIIE0BATEIbCKON TIPAKTHKH;

- HalWCaHWe aHATUTHYECKUX UTOTOB UCCIIC/IOBAHWUS, OTYETA B COOTBETCTBHH C
CYIIECTBYIOIIUMU TPEOOBAHUSIMUL.

The purpose of research practice: the study of theoretical, methodological
achievements of modern neuroscience, the consolidation of practical skills using
modern methods of scientific research, processing the interpretation of empirical data
in the dissertation research.
As a result of internship, PhD students carry out:
- acquisition of practical work skills at all stages of research in neuroscience;
- the development of doctoral students' skills of conducting independent scientific work
in accordance with international standards and requirements;
- expansion and consolidation of professional theoretical knowledge;
- consolidation of practical skills for developing a program of research in neuroscience;
- the acquisition of the skills of organizing research at the international level;
- gaining analytical experience with data in neuroscience;
- work with data processing programs MATLAB, EEGLab, R-statistics, SPSS, etc.
- collecting materials on the topic of a doctoral thesis;
- formation of skills for the preparation of reporting documentation for activities during
the period of research practice;

- writing analytical results of psychological research, report in accordance with
existing requirements




