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Kipicne

KpenuTTik OKBITY TEXHOJIOTHSCHI KE€31HAE SJEKTHBTI IMOHJEP KaTajloTbl o3ipJeHe/Il.
DONEeKTUBTI MOHJAEP KaTaJOTbl OKBITYABIH KPEAUTTIK Kylecl OOWMBIHIIA KYpacThIPbLUIAIbI.
DNEeKTUBTI MOHJIEP KATaJIOThl KYHEJIEHTeH TaHaay OOMBIHINA TOHAEP TI3IMIH KOHE OJapAblH
KBICKa CUTIaTTaMaChliH KapacThIPaIbl.

OKy ocTnapbIHBIH OapJIBbIK MOHAEP1 €Kl MUKITe OIpIKTIpUIreH: 0a3aiblK MOHACDP ITHKIIBI
(BIT), xocinTik monaep uuki (KIT).

bazaneik mToHIep UHMKIBI THICTI JAWBIHABIK OaFbITBI OOWBIHINA 1prei  OumiMi
KaJIBITITACThIpYFa OarpITTanFaH. KocINTIK MOHAEp HMKIBI KOCIMTIK KbI3METTIH HAKTHI
cajachlHa KATBICTBl apHaiibl OLTiM, OUIK, AaFAsl MEH KY3bIPETTUNKTEpAIH Ti30eciH
AHBIKTANIBI.

KOO xoMITOHEHTIHIH TOHJEpiH OKYMEH KaTap JAOKTOPAHT MOHJAI OKY YIIH TaHIay
KOMITOHCHTIH TaHaay Kepek.

DnexkTUBTI TOHAEPAl TaHjaay OoibIHIIA KeHec »aBaiizep Oepeni. OHbIMeH Oipre
noktopanT KOX (OKeke oky »kocmapbl) KypacThlpy YIIIH IMOHIEpre a3z0a HbICAaHBbIH
TONTBIPAIBI.

BBenenune
[Ipu xpeauTHOW TEXHOJOTMU OOYYECHHS pa3pabaThIBACTCS KaTajdor SJIEKTUBHBIX
JTACIIATLINH. Karanor 3IEKTUBHBIX JTACHATLIAH MPEJCTaBIISIET co0oit

CUCTEeMAaTH3UPOBAHHBINA MEpeYeHb MUCIUIUIMH KOMIIOHEHTAa IO BBIOOPY U COJEPKUT
KpaTKOE UX OMHCAHUE.

Bce mucrumumnbl ydyeOHOro IjlaHa OOBEIMHEHBI B JIBa LHMKIA: IUKI 0a30BBIX
mucturad (B/1), mukn npodumupyromux gucturmiad (IT0).

[uxn 6a30BBIX TUCHUILIMH HampaBjieH Ha (opMupoBaHue QPyHIaMEHTATbHBIX 3HAHUM
M0 COOTBETCTBYIOIIEMY HaNpaBiCHUIO MOATOTOBKU. L[k mpodunupyrommx AUCIUILUIMH
ONpEeAENsieT IEepPEeYEHb CHEUUAIBHBIX 3HAHWW, YMEHHMH, HABBIKOB W KOMIIETEHLIMI
MPUMEHHUTENBHO K KOHKPETHOU chepe mpodeccnoHaIbHON AeSITETbHOCTH.

Hapsiny ¢ u3ydeHweM JUCHMIUIMH BY30BCKOIO KOMIIOHEHTA JIOKTOPAHT JOJIKEH
BBIOpATH ISl U3YYESHHS AUCIUILTUHBI KOMIIOHEHTA TI0 BEIOODY.

Koncynbranuu mo BeIOOpY DJIEKTHBHBIX JMCIMIUIMH JaeT d7Baizep. Bmecte ¢ HUM
JIOKTOPAHT 3amoyiHsieT ¢GopMy 3amucd Ha JUCHMIUIMHBL Juisi  coctaBieHuss UYII
(MHIMBHU1yaJIbHOTO Y4€OHOTO IJIaHa).

Introduction

At the credit technology of education a catalog of elective disciplines is developed.
The catalog of elective disciplines is a systematized list of disciplines of the elective
component and contains a brief description of them.

All disciplines of the curriculum are combined into two cycles: a cycle of basic
disciplines (BD) and a cycle of core disciplines (CD).

The cycle of basic disciplines is aimed at the formation of fundamental knowledge in
the relevant direction of training. The cycle of majoring disciplines determines the list of
special knowledge, abilities, skills and competencies in relation to a particular field of
professional activity.

Along with the study of disciplines of the university component a doctoral student
must choose to study the disciplines of the elective component.

Advice on the choice of elective disciplines is given by the advisor. Together with
him, the doctoral student fills out an enrollment form for disciplines for drawing up FTI
(individual training plan).



CemecTp O0iibIHIIA 3JIEKTUBTI MIHAEPai 06.1y /
PacnpenesieHue 3J1IeKTUBHBIX IMCIUILUIMH 110 ceMecTpam /
Distribution of elective courses by semester

[MTonniy araysl / HaumenoBanue aucuurindel / The name of the
discipline

Kpenutre
p caHbI /
Koin-Bo

KpEAUTOB/
Number
of credits

AxanemMu
SUTBIK
Ke3eH/
Axan
nepuon/
Academi
c period

OHIIPICTIK MEXaHU3MJIEPl KOHE TEXHOJOTHUSUIBIK KeIIeHIepIl
aBTOMAT-TaHABIPY /  ABTOMaTH3alusl  IPOU3BOJICTBEHHBIX
MEXaHM3MOB M TEXHOJIOTHYECKMX KOMILUIEKCOB / Automation of
production mechanisms and technological complexes

DNEeKTp PHEPTUACHIH Oepy JKOHE TapaTy TEOPHUSCHIHBIH HeTi3epi /
OcCHOBBI TEOpUH TIEpPeIaud M paclpeesieHus AIEKTposIHepruu /
Fundamentals of the theory of transmission and distribution of
electricity

DHepreTUKablK >KyHeraep MEH KeleHIepAlH Ka3lpri Macenenepl/
CoBpemeHHbIE  TPOOJEMBI  DHEPreTUYECKUX  CUCTEM U
komruiekcoB / Modern problems of energy systems and
complexes

KanapTtblnaTbiH SHEPIus Ke3JepiHe HET137eNIreH
MUKpPOKEIICHJIEpAl  JKoOalayablH  epekine  macenenepl  /
CrieruanbHBIE BOIIPOCHI TIPOSKTUPOBAHUS MHKPOKOMIUICKCOB Ha
0a3e Bo300OHOBIsIeMOil sHepreTuku / Special issues of designing
micro-complexes based on renewable energy

DJIEKTp SHEPreTUKANIBIK KEIIeHAEp MEH Kyhenepal Mojenpaey /
MoaenupoBaHue 3IEKTPOIHEPTETUUECKUX KOMIUIEKCOB U CUCTEM
/ Modeling of electric power complexes and systems

Kaszipri 3aMaHFBbI OHJIIpICTEP/IIH VHHOBALUSIIBIK
DIICKTPOTEXHOJOTHSIIApBl ~ MEH  JJIGKTp  KaOabIKTapel /[
HMHHOBAIIMOHHBIE AJIEKTPOTEXHOJOTUU U 3JIEKTPOOOOpyAOBaHUE
COBpPEMEHHBIX TIpon3BoCTB / Innovative electrotechnologies and
electrical equipment of modern manufactures




1 1 oKy KbUIbIHA apPHAJFAH YIEKTHBTIK MIHAEP / DJIeKTHUBHBIE TUCHUIIMHBI 1A 1 rona odyuyenus / Elective courses

for year 1

Onoipicmix mexanuzmoepoi Hcone mexHo102UANBIK KeuleHOepoi agmomammanovlpy / Aemomamuszayus npou3600CmeeHHbIX MEXAHUIMO8 U
mexHon02uueckux komniaekcoe / Automation of production mechanisms and technological complexes

OKy maxcamol / Yueonas yens / Purpose

JIOKTOpaHTTHIH Ka3ipri eHIIPICTIH TEXHOJIOTHSIIBIK
MpoIeCTepiH aBTOMATTAHABIPY/IbIH TCOPHSIIBIK JKOHE
MPaKTUKANBIK Mocesenepi OOWBIHINA TepeH OiliM
aITyBI

[Ipuobperenne JOKTOPAaHTOM TIYOOKMX 3HAHHHA
[0 TCOPETHYSCKUM M TPAKTUYCCKHUM BOIPOCAM
ABTOMATH3allMd  TEXHOJOTMYECKUX  MPOIECCOB
COBPEMEHHOT'O MPOU3BOJICTBA

Acquisition by a doctoral student of deep knowledge on
theoretical and practical issues of automation of
technological processes of modern production

Oxvimy namuoiceci / Pezyriemamot 00yuenus / Learning outcomes

Kyperbr  coTTi Keilin  Oiim
alymbLiap

—  eHAipicTeri aBTOMATTAaHABIPY KYpajJapbIHBIH
MaKCaThl, JKIKTeNyl, KOHCTPYKIHUSCHI JKOHE >KYMBIC
icTey TPUHIOWINI  Typambl OUTIIMIH  Kepcery;
OHJIIPICTIH KOHE OHBI OacKapyAblH aBTOMATTHI
KYPBUTBICBIH YHBIMAACTEIPY dneMentTepi; AKT-HbIH
KaNIMbl Kypambl MEH KYpPBUIBIMBI, aKIapaTThIK
MPOLECTEPAl KY3ere achIPyblH TEXHHKAJIBIK JKOHE
OaraapiaMaiblK Kypaaaaphl;

—  acmanTapAblH KepCeTKIITepiH Taay;

asgKTaraHHaH

—  Kocibu KBbI3METTE ’Ka0JILIKTEI,
MeXaHUKAIAHIBIPY KOHE ABTOMATTAH/IBIPY
KypaJlIapblH OPBIH/BI TAaHIAYFa;

— 3aMaHayd  OHIIpicTepJi  aBTOMAaTTaHABIPY

MPOLIECTEPiH OacKapy

IMocne  ycmemHoro
oO0y4aromuecs OyayT
- ACMOHCTPUPOBATH 3HaHUA Ha3Ha4YCHUA,
Kinaccu(uKalyuy, YCTpOWCTBA ¥ NPHHLUINA
NEHCTBUS CPENICTB aBTOMATHKH HA IIPOU3BOJCTBE;
JJIEMEHTOB  OpraHM3aldd  aBTOMAaTH4ECKOrO
MMOCTPOCHUA MPOU3BOACTBA W YIIPABJICHUA WM,

3aBepUIeHHs1  Kypca

obmero coctaa um  crpykrypel  UKT,
TEXHHYECKUX W  TPOTPaMMHBIX  CPEICTB
peanuzanuy “HPOPMAIIMOHHBIX ITPOLIECCOB;

—  aHaNM3WpOBaTh TMOKa3aHUS  KOHTPOJBHO-
H3MEpPUTENHHBIX IPHOOPOB;

—  OCYIIECTBIATH  OOOCHOBAaHHBIA  BBIOOP
000OpylOBaHMs, CpPEICTB  MEXaHHM3alMd U
aBTOMATH3AIUH B npodecCHOHATEHON
JeSITeIbHOCTH,

— YOpaBIATH  TPOIECCAMU  aBTOMAaTH3AI[HH

COBPCMCHHBIX IIPONU3BOACTB

After successful completion of the course, students
will be

— demonstrate  knowledge of the purpose,
classification, design and principle of operation of
automation equipment in production; elements of the
organization of automatic construction of production
and its management; the general composition and
structure of ICT, technical and software tools for the
implementation of information processes;

— analyze the readings of instrumentation;

— make a reasonable choice of equipment, means of
mechanization and automation in professional
activities;

—  to manage the processes of automation of modern
productions

Kypcmuin Kpickawa mazmynst / Kpamkoe codepycanue kypca / Course summary

Herisri yreiMaap MeH anbikTamanap. Kemenmi skoHe | OCHOBHBIE TTOHATHS u ompenenenus. | Basic concepts and definitions. Complex and partial
iliHapa MexaHWKaJIaHIbIPy JKOHE aBTOMarTaHablpy. | KoMruiekcHass u wacThuuHas MexaHu3amus U | mechanization and automation. The validity of the
ABTOMAaTTaHABIPY KypanIapblH TaH/ayIblH | aBTOMATH3AIHA. OOGocHoBanHOCTh  BbIOOpa | choice of the form of automation of the choice of
aBTOMATTAHJIBIPY HBICAaHBIH TAaHJAYABIH HETi3miiiri. | ¢opMbel  aBTOMaTW3alMu  BbIOOpa  cpexacTB | automation tools. Automatic  devices and their




ABTOMATTBHI KYPBUIFBLIAp KOHE OJAPJIBIH aTKApaThIH
GyHKUMsIAapbl.  ABTOMaTHKa  KYPBUIFBUIAPBIHBIH
aneMeHTTepi. ABTOMAarThl omOebam acmam-pene
OpPEKEeTiHIH  KWHEMAaTHKAIBIK  CYI0alapel  MCEH
NPUHLUITEPIH OKBIN YHpPEeHy. AJTOpUTM OOMBIHIIA
MalllMHAMEH ecenTepii Iuenry OarapiiamanapbiH
KYpY. DIeKTPOMEXaHUKAIIBIK KIHE
AIEKTPOTHAPABINKAIIBIK Oackapy. OHmipicTi
ABTOMATTHl JAlBIHAAYIBIH 3aMaHayd KyHemepi.
OpTypii JaTYMKTepMeH Oakpliay JKyHelepiHiH
cyIOaapbIH 3epTTey

aBTOMAaTH3allii. ABTOMaTHYECKHE YCTPOWCTBA U
WX  BBINOJHSICMBIE  (DYHKIUH. DIIeMEHTHI
YCTPOWCTB ABTOMATHUKHU. H3yuenune
KMHEMATUYECKUX CXE€M M IPHUHLMIIOB JIEUCTBUS
aBTOMAaTHYECKOT0 YHHMBEpCalIbHOTO Mpubopa -
pene. CocTaBieHHE NpOrpamMM peUIeHMs 3aaay
MAaIIFHOHN TI0 alTOPUTMY. DIIEKTPOMEXaHHIECKOE
u 3IEKTPOTUAPABINYECKOE YOPABJICHUE.
CoBpeMeHHbIE CHCTEMBI aBTOMAaTHUYECKOU
MOJATOTOBKA MPOU3BOJCTBA. M3yueHHne cxem
CHESIINX CUCTEM C Pa3JIMYHBIMU JaTYUKAMU

functions. Elements of automation devices. The study
of kinematic diagrams and principles of operation of an
automatic universal device - a relay. Drawing up
programs for solving problems by a machine according
to an algorithm. Electromechanical and electrohydraulic
control. Modern systems of automatic preparation of
production. The study of schemes of tracking systems
with various sensors.

bazoapnama scemexuici / Pykosooumens npozpammet / Programme manager

Komxkun U.B.

| Komkun U.B.

| Koshkin L.V.




Inekmp Inepeuacvin Gepy rHcone mapamy meopusacvlHvll He2izoepi / OcHo6bl meopuu nepeoavu u pacnpeoenenHusn 3J1eKmpoInepeuu /
Fundamentals of the theory of transmission and distribution of electricity

OkKy makcamuwt / Yueonan yenv / Purpose

JIOKTOPAHTTHIH 3JIEKTP SHEPTHUACHIH Oepy >KoHe
Tapaty  JKyHeJepiHiH KYPBUIBICHI MEH
’KYMBICBIHBIH (DU3UKANBIK MPUHLIUOTEP], DIEKTP
KENMUIEpIH ecenTey JKOHE Tajjay oicTepi,
AJIEKTP JKYHeCi 3IEMEHTTEPiHIH >KYMBICHIHBIH
TYPaKThUIBIFBI OOMBIHIIIA TEPEH O17IiM amybl

[Ipuobperenne  TOKTOPAHTOM  TIYyOOKHX
3HAHUI 10  (QU3MYECKHM  [PUHIHUIAM
NOCTPOCHUsSI M (DYHKIIMOHUPOBAHUS CHUCTEM
nepeqayd M PacIpeesiCHUs] AIICKTPHISCKON
JHEPrMH, MeTOJaM pacyeTa M aHalIn3a
INMEKTPHYECKUX CETEH, YyCTOHYMBOCTH pabOThI
AJIEMEHTOB JICKTPHUUECKON CUCTEMBI

Acquisition by a doctoral student of deep
knowledge on the physical principles of
construction and operation of transmission and
distribution systems of electrical energy, methods
of calculation and analysis of electrical networks,
the stability of the operation of the elements of an
electrical system

Oxvimy namuceci / Pezyniomamol 00yuenus / Learning outcomes

Kypcerbl carri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi Kypea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— DJEKTP OSHEPrHsichbIH Oepy JkoHe Oeiy | — JEMOHCTPHPOBAThH 3HAHHs TepMmuHojoruu | — demonstrate knowledge of the terminology for
KOHIHJCT1 TEPMHHOJIOTHSIHBI; HETi3ri | 1o nepenade u pacnipenenenuto | the transmission and distribution of electrical
HOPMATHBTIK KY>KaTTap/bl; SJIEKTP SHEPIHACHIH | AJIEKTPHUCCKOM SHEPIHUH; OCHOBHBIX | energy; main regulatory documents; physical
Oepy koHe Oeny KesiHgeri (DU3MKAJIBIK | HOPMATHBHBIX JIOKYMEHTOB; (pu3mueckux | processes in the transmission and distribution of
mpouecTepai 61T1iMIepiH KOPCeTy; IIPOIIECCOB TpHU Iepenade U pacmpencnenun | electricity;
— DIEKTp KEITIEPIHIH 3JIEMEHTTEPiHIH | dICKTPOIHEPIUH,; — calculate the parameters of the elements of
nmapaMeTpiepiH  ecemTey,  allblK  JKOHE | — paccuMThIBaTh mapamerpel  anmemeHTtoB | electrical networks, calculate and analyze the
KapanaibIM TYHBIK 3JIEKTp KETUICPIHIH KYMBIC | JIEKTPUYECKUX ceTeif,  paccumThiBath W | modes of operation of open and simple closed
POKUMICPIH €CENTey JKOHE Taiujay, OdJICKTp | aHATU3UPOBATh PEIKHMBI pa6ortsl | electrical networks, reduce power and electricity
JKeNIIepiHeri KyarT IeH JJICKTP YHEPrHsACHIHBIH | PA30MKHYTBIX M TPOCTHIX  3aMKHYThIX | l0sses in electrical networks by various methods;
YKOFAITYBbIH 9PTYPJIl 9fICTEPMEH a3aiTy; DIIEKTPUYECKUX  CceTed, cHmkarth norepu | — Calculate and design systems for the
— DIEKTP DHEPTHACHIH TYTHIHY J>KOHE Tapary | MOLIHOCTH u JIICKTPOIHEPTUU B | consumption and distribution of electricity,
KYHeNepiH ecenTey »oHe >jkobanay, 3JIEKTp | JICKTPHUCCKUX ceTsax pasnuuHbIMH | ensuring the quality of electricity
OHEPIrUsACHIHBIH CallaChblH KaMTaMachl3 €Ty METOJIaMH,

— pacCYUTHIBATH U MPOEKTHPOBATH CHCTEMBI

noTpeOIeHNs u pacrpeeaeHust

JNMEKTPOSHEPTUH, OOCCHCUCHUS]  KayecTBa

HIICKTPOIHEPTUH

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypca / Course summary




OnexTp DJHEpPruschlH Oepy JKOHE Tapary
KYHENIEPIHIH Kbl CHUIMATTaMachl. JJIEKTP
SHEPIUACHIH JKETKI3Y JKOHE Tapary >KeIiJIepiHiH
AJIEMEHTTEPiHIH CHUIaTTamaliaphbl MEH
napamerpiiepi. bip KyaTr ke3i 0ap amibIK AJIEKTp
KENMUIepIHIH pexuMaepin ecentey. Eki kyar
Ke31 0ap OQJIEKTp JKENUIepIHIH pPeXUMIEPiH
ecenTeymiH 3aMaHayu oiictepi. JKaObIK 3JeKTp
KETIEPIHIH PEKUMACPIH ecenTey oAiCTepiHiH
(UBUKANBIK  Herizuepi. ODJEKTp HSHEPTUSCHIH
Oepy MeH TapaTyIOblH Ka3ipri  3aMaHFbI
KyhenepiH  xoOamay — Herizuepi.  DJEKTp
SHEPTreTUKAIBIK JKYHECIHIET] JKUUTIKTI KoHE
aKTHUBTI KyaTThl pETTCy

OO0mmas XxapakTeprcTUKa CUCTEM IEepPEeIavu H

pacnpeseneHus AIEKTPOIHEPTUH.
XapakTepUCTUKU U TapaMeTpbl 3JIEMEHTOB
cereit nepeaavn u pacnpeseneHus
ANEKTPOIHEPIUHU. Pacuertst PEXKUMOB

Pa30MKHYTBIX JICKTPUUYECKUX CETEH C OJJHUM
HUCTOYHUKOM nuTanusi. COBpEMHHEbI METO/IbI
pacyeToB PEKHUMOB AJIEKTPUUYECKUX CETEH C
JBYMsI UCTOYHUKAMU NUTaHUs. DPuU3nUecKue
OCHOBBI METOJIOB pacuera  pEKHUMOB
3aMKHYTBIX JJIEKTPUYECKUX ceTeil. OCHOBBI
MPOEKTUPOBAHUS COBPEMHHBIX CHCTEM
repeayd M pacupeicsiecHuss 3JIEKTPUUYECKOM
SHepruu.  PeryaupoBaHue  4acToThl U
aKTUBHOM MOIITHOCTH B
3JIEKTPOIHEPTrEeTUUECKON CUCTEME

General characteristics of power transmission and

distribution

systems.

Characteristics and

parameters of elements of electricity transmission

and distribution

networks. Calculations of modes

of open electrical networks with one power source.
Modern methods for calculating the modes of

electrical

networks with two power sources.

Physical foundations of methods for calculating the
modes of closed electrical networks. Fundamentals
of designing modern systems for the transmission
and distribution of electrical energy. Regulation of
frequency and active power in the electric power

system

bazoapnama scemexuiici / Pykosooumenwv npozpammut / Prog

ramme manager

I'nmymenxo T..

‘ I'mymenxo T.U.

Glushchenko T.I.




DHepzemuKkanvlK scyiienep meH KeuieHoepoin Kazipzi macenenepi / Coepemennvie npodiemot IHepecemudeckux cucmem u komnaexcoe / Modern

problems of energy systems and complexes

OKy maxcamut / Yueonasn uens | Purpose

JIOKTOpaHTTapABIH TEPEH TEOPHSUIIBIK O171iM MEH
KeH JlYHUETAHBIMbBIH, Kazipri 3aMaHFbI
SHEPreTHKA  CaJlaChIHJAFbl  JKOHE  OHBIMEH
OaiiTaHBICTHI callanapAarbl Ky3bIpeTTep KyheciH
MEHIepYI.

[TpuoOpereHne  JTOKTOpAaHTAMH  IIIYOOKHX
TCOPETHYECKUX  3HAHMH W LIMPOKOTO
Kpyrosopa, CHCTEMbl  KOMIICTCHLIMH B
00JIaCTH  COBPEMHHOH DHEPreTUKM H B
CMEXHBIX C Hel 00J1acTsX

The acquisition by doctoral students of deep
theoretical knowledge and a broad outlook, a
system of competencies in the field of modern
energy and related fields

OKbimy

Hamudiceci / Pesynomamot 06yuenusn / Learning outcomes

Kyperbl coTTi  asiKraraHHaH KeiliH Ourim
ajlymbLiap
— KazakcTan jkoHE ONeMJIIK IHEPreTHKAHBIH

Kas3ipri jkail-Kyil MEeH Kazipri TeHICHIUsIIAphI

IMocae ycmemHoro
o0yuarmuecs OyayT
JEMOHCTPUPOBATh 3HAHUE COBPEMEHHOTO
COCTOSIHMSL M CIIOKMBILIMXCS Ha CETOJHSA

3aBeplIeHHsl Kypca

After successful
students will be

demonstrate knowledge of the current state and
current trends and directions of development of

completion of the course,

MEH Jamy  OaFbITTapbl;  DHEPreTUKANbIK, | TCHACHUMI W  HampasieHuit  passutus | Kazakhstani and world energy; the main problems
OKOJIOTHUSIIBIK JKOHE TeOoCasiC KayilCi3miKTi | Ka3axCTaHCKOM W MupoBOW sHepretukw; | Of ensuring energy, environmental and geopolitical
KaMTaMachl3 €TY/AIH HEri3ri Macenenepi Typajbl | OCHOBHBIX npobiem obecrieueHus | SECUrity;
O1TiMIEpiH KOPCEeTY; JHEPreTUYECKOH, HKOJIOTHUECKOMN u | — choose the optimal solutions that would
— DHEPrusi PeCypCTapbIHbIH OMIpIIK IHMKIIHIH | T€OMOJUTHIECKON O€30IIacHOCTH, contribute to the solution at all stages of the life
OapiblK Ke3eHIepiHIe IIemiM KaObulgayFa | — BbIOMpaTh ~ OnNTHMaibHble  perreHus, | cycle of an energy resource;
BIKIIAJ €TETIH OHTAIIBI MIeNIMIepal TaHaaY; KOTOpble OBl crocoOcTBOBanM pemieHuto Ha | — conduct analytical research on topical issues of
— 3JIEKTpP PHEPTreTHKACBIHBIH ©3€KTi Macelesiepi | BCeX CTaIHSX ’KU3HEHHOTO nukia | the electric power industry;
OOMBIHIIIA aHATUTUKAJIBIK 3ePTTEYJIEp XKYPrizy; | dHEpropecypca, — analyze the problems of the electric power
—  aliMaKTBIH IIEKTP SHEpreTHKachl | — TPOBOAUTH aHAIUTHYEcKue uccienoBanus | industry of the region;
MOCEJIeNIEPiH TaJIaY; o aKTyaTbHbIM BorpocaM | — conduct scientific and engineering research in
— DJJIEKTP OSHEPrUsCHIH OHIIPYyIiH, OepymdiH | HIEKTPOIHEPI€TUKH, the field of modern technologies for the
)KOHE TapaTyAblH 3aMaHayd TEXHOJIOTHSUIApPhI | — aHAIU3UpOBATh npobnemsl | production, transmission and distribution of
cajachlHAAa  FBUIBIMH  JKOHE  WHXKEHEPIK | DJICKTPOIHEPTETHKH PErHOHA, electricity
3epTTeyiep XKyprizy — TMPOBOIWTH HAaydyHble W HWH)XEHEPHBIE

UCCIIeIOBaHUsI B 00JaCTH  COBPEMEHHBIX

TEXHOJIOTHI  TNPOW3BOJCTBA, TIEpenadyd |

pacripeieNieHus JIeKTPOIHEPTUI

Kypcmoin kbickawa mazmynst / Kpamroe cooepacanue kypca | Course summary

PecniyOnukanblH ~ Kas3ipri  3aMaHFbl  dJIEKTp | YCIoBuUS pa3BUTHSI cospemenHoii | Conditions for the development of modern electric
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SHEPreTUKACBIH JaMbITY/bIH IIAPTTAPbL. DIEKTP

JHEPreTUKAChIHBIH ~ JaMy  Ke3eHAepi  MeH
CTpPaTETUsIChI. OHepKacinTIK KyaTTapbl
JTaMBITYIBIH npoOiemManaps MeEH

NEPCHEKTUBAIAPEI. DJIEKTP DHEPTUSACHIH 0oy
KOHE TYTBIHY YIIIH DJIEKTP KOHJIBIPFhLIAPBIH
JAMBITYTbIH npobiemanapsl MeH
MEPCIEKTUBAIAPEI. DJIEKTP dHEPreTUKACHIHIAFbI
SHEPTUSHBl YHEMJIEY KOHE dHEpPIrus TUIMAUIITIH
apTTRIpy ~ Mocenenepi.  bamamaner  koHe
KAHAPTBUIATBIH JHEprus kesnepi. Tapudrep.
DJEeKTp SHEPreTHUKAchl OOBEKTIIEPiHIH IHEPTHUSL
THIMIUTITIH ~ KaMTamachl3 €Ty  Mocelelepi.
Dnektp SHEPIreTUKACHI 00BEKTiIepiHIH
CEHIMJIUTIK Macenenepi

ANEKTPOIHEPTCTUKH PECIyOTUKUA. DTambl H
CTpaTerus. pa3BUTHUS  AJIEKTPOIHEPIETUKH.
[IpoGnemMbl ¥  MEPCHEKTUBHI  Pa3BUTHS
TeHEPHUPYIOMUX MoImHocTel. [IpobGnembr u

MEePCIEKTUBBl Pa3BUTHUS BJIEKTPOYCTAHOBOK
pacnpeseneHus u noTpedaeHus
3JIEKTPOSHEPTUH. [Tpobaembr

AHEProcOEPeKeHUsI U SHEProdPPEeKTUBHOCTH
B DJJIEKTPOIHEPreTUKe. AJBTCPHATUBHBIC H

BO30OHOBIISIEMBbIE ~ HMCTOYHUKH  DHEPIHH.
Tapudsi. [TpoGnembr obecrnieueHus
sHeprodhPpeKTUBHOCTH 00BEKTOB

aieKTpodHepreTuku. [IpodieMbl HanEKHOCTH
00BEKTOB IIEKTPOIHEPTETUKU

power industry of the republic. Stages and strategy

of development

of electric power industry.

Problems and prospects for the development of
generating capacities. Problems and prospects for
the development of electrical installations for the

distribution and

consumption of electricity.

Problems of energy saving and energy efficiency in

the electric power

industry. Alternative and

renewable energy sources. Tariffs. Problems of
Ensuring Energy Efficiency of Power Industry
Facilities. Problems of reliability of objects of
electric power industry

Bazoapnama scemexwici / Pykosooumens npozpammot | Prog

ramme manager

Komkun U.B.

‘ Komxun U.B.

Koshkin L.V.
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Kanapmuinamoin snepeusn Ko3oepine necizoenzen MuKpokeuienoepoi xncoodanayoviy epekuie macenenepi/ CneyuanbHnoie 60npocol
NPOEeKMUPOBAHUA MUKPOKOMNIIEKCO8 HA Da3e 60300H061aemoul Inepzemuru / Special issues of designing micro-complexes based on renewable

energy
OKy makcamuwt / Yueonan yenw / Purpose

JIOKTOPaHTThIH JOCTY Il emec xoHe | [IpmoOperenne  nmokropantoM 3HaHuii U | Acquisition by a doctoral candidate of knowledge
’KaHAPTBUIATBIH DHEPIUs Ke3Jepi Heri3iHjae | HaBBIKOB 1o dopmuposnauto | and skills in the formation of micro-complexes
MHUKpPOKCIICHICP/Il  KaJBINTAacThIpy OOWBIHIIA | MUKPOKOMIUIEKCOB Ha 0a3e HeTpaauuuoHHbIX | based on non-traditional and renewable energy
OLTiM MEH JaFabLIaP/IbI, COHJali-aK | 1 BO30OHOBIIIEMBIX HCTOYHHUKOB 3Hepruu, a | sources, as well as knowledge in bioenergy
OMOdHEPreTHKAIBIK  TEXHOJNIOTHSIAP, KBUIY | TAKKe 3HaHMM 1o  OwosHepreTmueckuMm | technologies, heat pumps, the use of household and
COPFBLIAPBI, TYPMBICTBIK JKOHE OHEPKICINTIK | TEXHOJOTHSIM, TEILIOBBIM Hacocawm, | industrial waste, the production of alcohol-gasoline

KaJIBIKTapAbl TaijanaHy, ajlKorojib eHJipici
OolibIHIIA OUTIM any- OEH3UH KOCHalIaphl.

HNCITIOJIB30BAHUIO 6I)ITOBI)IX H HpOMI)IHIJIeHHI)IX
OTXOJI0B, IPOU3BOJICTBY CIUPTO-OCH3MHOBBIX
cMeceid.

mixtures.

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

— ic-mmapa MHKpPOIHEPTeTHKAIBIK KeIIeHAep
MeH KaHAPTHUIATHIH JHEpreTHKa
KOH/BIPFBUIApPBIH  JKOoOanayra apHaJFaH ic-
1apanap Typaibl OUTIMAEpIH KepceTy;
JHEPreTUKAIBIK KOHJBIPFBUIAPIbIH
OpHaJlaCKaH >KepiH KaHAPTHUIATBIH SHEPIHs
Ke3JlepiHe CYHEHE OTBIPBII KYpacThIpy KoHE

TaHJay, KOPEKTeH 1Py JKeIiCiH TaHaay;

IMocse ycmemHoro
o0yuarmuecs OyayT
JIEMOHCTPUPOBATH 3HAHUSA o]
MCPOIIPUATHAX JJIA IMPOCKTUPOBAHUA
MHUKDOHEPIOKOMIUIEKCOB M YCTaHOBOK
BO300OHOBJISIEMON SHEPTETHKHY;

— COCTaBISITh M BHIOMpATh pPacIOJIOKEHHUE
JHEPreTUYECKUX YCTAHOBOK HAa OCHOBE
BO300HOBISIEMBIX HCTOYHHUKOB OHCpPTrUu Ha
MECTHOCTH, BBIOOpE MUTAOLIEH ceTH;

3aBeplIeHUs] Kypca

After successful
students will be
— demonstrate knowledge of activities for the
design of micro-energy complexes and renewable
energy installations;

— to make and choose the location of power
plants based on renewable energy sources on the
ground, the choice of the supply network;

— to make calculations of the economic feasibility
of wusing micro-energy complexes based on

completion of the course,

— F3X pmoctypii emec koHe >KaHAPTBUIATHIH | — IPOM3BOAWTH pacyeThl HSKOHOMHUYECKOH | unconventional and renewable energy installations
SHEpreTrKa KOHABIPFBLIAPHI HETi31H1€e | 11e1eco00pa3HOCTH MIPUMEHEHUS

MHUKPOIHEPTOKEIeHAEeP 1 KOJIJaHY/IbIH | MHKPOIHEPIOKOMIIJIEKCOB Ha OCHOBE

SKOHOMHKAJIBIK ~ OPBIHJBUIBIFBIH  €CENTeYdl | YCTAaHOBOK HETPaTUITUIOHHON U

KYpPrizy BO300HOBIISIEMON JHEPreTUKH

Kypcmuiy kvickawa mazmynot / Kpamkoe cooepacanue kypca / Course summary

Herisri akmapar. J[loctypni emec xone | O0mue cBenenus. CoBpemenHnoe cocrosiuue | General information. The current state of the use of
YKaHAPTHUIATHIH SHEPrusi KO3J/IEPiH | MCIIOJIb30BaAHHUSI HETPaIMIIMOHHBIX u | non-traditional and renewable energy sources..
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nanaanaHy/blH Kazipri KarJaibl..
dotosnekTpmik.. benrini anroputMm OoiibIHIIA
KOPCETUITeH KyaTKa OaillaHBICTBI aBTOHOM/IBI
(hOTOAIIEKTPIIIK 3JIEKTPMEH KaOABIKTAY
KYWECIHIH DJJIEMEHTTEepIH TaHAay OHIipici.
JXanmel mWBFRHAAPAB aHBIKTAY. JKajImbl KoHE
TEXHUKAJBIK OJeyeT TYpPFBICBIHAH OepuireH
alMaKTBhIH OHIIPICTIK Tanmaybl. JKem KyaThl.
bepinren  aliMakThIH K€l  JHEPrETHKAIBIK
pecypcrapbeiH Oaranay. DHeprusinel cakray. Cy
SHEPTHUSCBIH 1pi Cy JJICKTP CTAHIHSIIAPBIHBIH
naiinananyel. buomacca sHeprusi ke3i periHie:
Oouomacca ke3zaepi, OumomaccagaH SHEpPrHs amy.
XKeiy coprbuiapblH naiganany. Kammabikrapisi
DJIEKTP KOHE JKBUTYy DHEPTUSCHIH OHAIPY YIIIH
naiinanany. JKaHapTBUIATBIH KOHE JACTYPIIi
eMecC  DJHeprusi  Ke3lepiHe  Heri3JeNreH
MUKPOIHEPIeTUKANIBIK KEIICHACP/l xKobaay.

BO300OHOBJISIEMBIX ~ MCTOYHMKOB  JHEPIHUHU..
®oroanexTpuuectBo.. [IponszBoacTtBo BeIOOpa
3JIEMEHTOB aBTOHOMHOH (DOTORIEKTPUYECKOM
CHCTEMBI 3JIEKTPOCHA0KEHUSI B 3aBUCUMOCTH
OT 3aJaHHOM MOIIHOCTH II0 HU3BECTHOMY

AITOPUTMY. Onpenenenue CYMMapHOM
CTOMMOCTH. IIpousBoacTso aHanM3a
3alaHHOTO  PErHOHa, [0  IOKa3aTessaM
BAJIOBOIO M TEXHMYECKOTO IOTEHIMAJIA.

Berposnepreruka. IIpon3BoAMTCTBO OLICHKU
BETPOIHEPTETUUECKUX PECYpPCOB 3aJIaHHOTO
peruoHa. AKKyMyJIHpOBaHUE SHEPIUH.
Hcnonbs3oBanune BOJHON SHEPTHUU KPYIMHBIMU
I'DC. buomacca Kak HMCTOYHUK SHEPIHUU:
WCTOYHUKHA OMOMACCHI; TOJTYYCHHE DHECPTHH
u3 oOuoMaccel. Mcroap3oBaHHE TEMIOBBIX
HacocoB. lcmonp30oBaHHME OTXOJOB  JJIA
MPOU3BOJCTBA JJICKTPUUYECKOM U TEIJIOBOU
DHEPIUH. [IpoexTupoBanue
MHUKPO3HEPTOKOMILIEKCOB Ha OCHOBE
BO300HOBJISIEMBIX u HETPaJUITTOHHBIX
WCTOYHUKOB SHEPTUH.

Photoelectricity..

total cost. Production analysis of a given region, in
terms of gross and technical potential. Wind

power. Evaluation of wind energy resources of a
given region. Energy storage. Use of water energy

by large hydroelectric power plants. Biomass as an
energy source: sources of biomass; obtaining

energy from biomass. Use of heat pumps. Use of

waste for the production of electrical and thermal
energy. Design of micro-energy complexes based
on renewable and non-traditional energy sources.

bazoaphama scemexwici / Pykoeooumensv npozpammut / Prog

ramme manager

Komxkua U.B.

| Komkun M.B.

Koshkin I.V.
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Production of a choice of
elements of an autonomous photovoltaic power
supply system, depending on the specified power
according to a known algorithm. Determining the




Inexkmp InepeemuKanvliK Keuienoep meH xeyuenepoi mooenvoey / Mooenupoeanue 31eKkmpornepzemuieckux Kkomniekcos u cucmem / Modeling

of electric power complexes and systems

Oky maxcamul / Yueonas yenw / Purpose

JIOKTOpaHTTHIH SHEPrus xyienepinin | [IpuoOperenne mokTopanToMm 3HaHuii o | Acquisition by a doctoral student of knowledge
OCITiJICHreH  peXKHUMICPIH  MaTeMaTHKANIbIK | (hopmax MaTeMaTHYECKOTO omucanus | about the forms of mathematical description of
CWIIaTTay HBICAHAAphl, OacTalKbl aKmapaTThl | YCTAHOBUBIIMXCS PEKUMOB dHeprocucreM, | steady state modes of power systems, methods for

TarChIPy TACUIAEPi, CBI3BIKTHI JKOHE CBHI3BIKTHI
eMec TeHJIeyJiep JKYHEeCiH LIelly alropuTMaepi,

CIOCO0OB 3a/aHUsl MCXOJHOW WH(pOpMAaInH,
AITOPUTMOB PEILICHUS] CUCTEM JIMHEWHBIX H

specifying initial information, algorithms for
solving systems of linear and nonlinear equations,

SHEPIreTUKAHBIH OHTAWIAHIBIPBUIFAH E€CENTEPiH | HeIMHEHHBIX  YpaBHEHUIA, anroputmax | algorithms for solving optimization problems in
IIeIry aIrOPUTMIEPI, KOMITBIOTEPIIIK | PEIICHHS ONTUMH3AIMOHHBIX 3amad | energy, basics and principles of computer
MOJICNJICYAIH  HEri3fepi MeH NPUHIMITEP]I | YHEPTeTUKH, OCHOB " npuHImnos | modeling
TypaJjibl OLTIM ATyl KOMITBIOTEPHOT'O MOJICIMPOBAHUS

Oxvimy nomubaiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcerbl carri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepumieHusi kKypcea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— 93JIEKTPOTEXHHKA 3aHIaphbIH; SJIEKTP | — JEMOHCTpUpOBaTh  3HaHUs  3akoHoB | — demonstrate knowledge of the laws of
)KYHeNepiHiH  Herisri Kyl JJIeMEHTTEpiH; | JIIEKTPOTEeXHUKH;  OCHOBHBIX  cuioBbIX | electrical engineering; main power elements of

SHEPTHUsl KYHeNepiHiH OeNTUICHIeH pexuMIEPIH
€cCenTey Typalbl >Kajlmbl epexenepai Ouryni
KOpCeTy;

— DHeprus KyHeciHiH 3JIEMEHTTEPIH aybICThIPY
CXEeMaJlapblH  KYpacThlpy JKOHE  OJIap/bIH
napaMeTpiiepiH ecentey, KUPXTOPTbIH eKIHII
3aHBIHBIH TEHJACYJIEPIH KapamaibIM cxemalap
YILIIH KYpacThIpy;

TYpaKkThl  JKOHE  OTIeNi
KapamaiplM Ti30ekTep YUIH
KEpHEeYyJep/il ecentey

pexxumaeperi
TOKTap MeH

JJIEMEHTOB 3JIEKTPUUECKUX CHCTEM; OOIIMX
MOJIOKEHUH O pacyerax YCTaHOBUBIIUXCS
PEXKUMOB DHEPTOCUCTEM,;

COCTABJIATh CXEMBI 3aMELICHUS JJIEMEHTOB
JHEPIOCUCTEMBl M PACCUMTHIBATL  UX
rapameTpsl, COCTABJIATh I IPOCTEUIINX
CXeM ypaBHEHUS BTOporo 3akoHa Kupxroda,
IIPOU3BOJUTh  pacyeTbl  TOKOB u
HalpsDKEHUH U1 IPOCTEHIIUX CXEM B
YCTaHOBUBLIEMCS U IIEPEXOJHOM PEKUMAX

electrical systems; general provisions on the
calculations of steady state modes of power
systems;

draw up equivalent circuits for elements of the
power system and calculate their parameters, draw
up equations for the simplest circuits of the second
Kirchhoff law;

make calculations of currents and voltages for
the simplest circuits in steady and transient modes

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypca / Course summary

KypcteiH Herisri  epexenepi. Marpunanbik

OCHOBHBIE TIOJIOKEHHSI Kypca.

Dnementsi | The main provisions of the course. Elements of
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anredpa ameMeHTTepi. ChI3BIKTHI )KOHE CHI3BIKTHI
eMeC TeHJCYJIep JKYHECIH IICIyIiH CaHJIbIK
onicTepi. DHeprus >KyHelepiHiH KalbIITacKaH
PEeKUMICPIHIH ~ MaTeMaTHUKAIBIK  MOJEIbIEPI
KOHE OJapipbl IIENIry o/icTepi. DHEPreTUKAIBIK
ecenTep/Ii MEeNTy/IiH ONTUMHU3AIUSIIBIK 9IICTepI.
DNeKTp JKyHenepi MEH JKeNiiepi >KYMBICHIHBIH
CEHIMILITIT1 €CEeNTEPIH MY BIKTUMAJIBIFBIHBIH
Teopusicel. KoMIbloTepItik MojiesbAey Heri3aepi

MaTpUYHOW anreOpbl. UWCICHHBIE METOIBI
peuIeHusl CUCTEM JIMHEWHBIX W HEJIMHEUHBIX
YpaBHEHUM. Maremarnueckue MOJenu
YCTAaHOBUBLIUXCS PEXKUMOB SHEPrOCHUCTEM H
MeToJbl MX pemeHuss. ONTUMH3ALUOHHBIE
METOJbl PELICHUsS] HSHEPreTUYECKUX 3aj]ad.
Teopuss  BEpOSITHOCTEM  pEIICHHs  3a1ad
HAJEKHOCTH PabOThl AJIEKTPUUYECKUX CUCTEM
u CETEH. OcHOBBI KOMIBIOTEPHOTO
MOJEJIIMPOBAHUS

matrix algebra. Numerical methods for solving
systems of linear and nonlinear equations.
Mathematical models of steady state regimes of
power systems and methods for their solution.
Optimization methods for solving energy
problems. Theory of Probability for Solving
Reliability Problems in Electrical Systems and
Networks. Fundamentals of computer modeling.

bazoapnama scemexuiici / Pykosooumenwv npozpammut / Prog

ramme manager

Komxkua U.B.

‘ Komxkun U1.B.

Koshkin I.V.
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Kaszipzi 3amanevt onoipicmepoin, UHHOBAUUAIBIK ITIEKMPOMEXHOI02UATAPLL MEH IeKmp Hcadovikmapwl / Hnnosayuonnule
INEKMPOMEXHOI0ZUU U ITEKMPO0DOPYOosanue cospemeHHbIx npouszeoocme / Innovative electrotechnologies and electrical equipment of modern

manufactures
OKy makcamut / Yueonasn uens | Purpose
JIOKTOpaHTTHIH 3aMaHayd eHmipicTiH a3aekTp | [Ipmobperenne  mokTopanTtoM  riybokmx | Acquisition by a doctoral student of profound
’KaOJBIKTapbl MEH 3JICKTPIIIK TEXHOJOTHSUIAPHI | 3HAHHI o NPOBEJICHUIO HayuHbiX | Knowledge in conducting scientific research on
OOMBIHIIIA FRUIBIME 3€PTTEYJIED XKYPri3ye TepeH | uccieaoBanmii  anekrpoobopynoBanust  u | electrical equipment and electrical technologies of
OLTiM aysl. AIIEKTPOTEXHOJIOT U coBpeMeHHoro | modern production.
POU3BOJICTBA

Hamusiceci / Pesynomamot 06yuenusn / Learning outcomes

Okbimy
Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap
— OpTYpii  Ke3IeplIeH  JKOHE  JIepeKTep

KOpJIapbIHAH 3JICKTPJIIK TEXHOJOTUsl OOMbIHIIA
aKMaparThl 13[Iey, cCaKkTay, eHICY XOHE Tajaay
olicTepiH  KOJJAaHAIbl, OHBI  aKIapaTThIK,
KOMITBIOTEPITIK JKOHE JKEITIK TEXHOJIOTHSIIAP,IbI
maijanaHa  OTBIPBIN, KaxkeTTi  ¢dopmMarra
YCBIHAJIBL;

— 3aMaHayu MariHaiap
ANEKTPOMEXaHU3MIEP/IiH AKYMBIC
TEXHOJIOTHUSUTBIK TTPOIIECTEPIH aHBIKTANIBI,
— DJEKTPOTEXHHMKAHBIH  MAallMHAJIaphl  MEH
MEXaHU3MAEPIHIH KYMBIC KOHE TEXHOJIOTHUSIIBIK
rporiecTepi OOMBIHIIA 3ePTTEYIIEP KYPri3y

MCH
KOHC

IMocse ycmemHoro
o0yuarmuecs OyayT
— TPUMEHSTHh METOJMKHU TIOUCKA, XpaHEHUs,
00paboOTKM MW aHamM3a WH(POPMALUHU 10
ANEKTPOTEXHOJIOTUU u3 Ppa3IUYHBIX
HMCTOYHUKOB U 0a3 JaHHBIX, MPEJICTABIATH €
B TpebyemoMm (opmare ¢ HCIOIB30BAaHHEM
MH(OPMALIMOHHBIX, KOMITBIOTEPHBIX u
CETEBBIX TEXHOJIOTHH;

— ompenensaTh pabo4yre U TEXHOJIOTHMYECKUe

3aBeplIeHUs] Kypca

IIPOLECChI COBPCMCHHBIX MallluH n
3JICKTPOMEXanu3MOB;
— HOPpOBOAUTH HCCIICAOBaHUA pa60‘H/IX u

TCXHOJIOTUYCCKUX  IMPOLICCCOB
MEXaHU3MOB BJIGKTpOTGXHOJ'IOFI/Iﬁ

MalllMH H

After successful
students will be
— apply methods for searching, storing,
processing and analyzing information on electrical
technology from various sources and databases,
presenting it in the required format using
information, computer and network technologies;
— determine the working and technological
processes of modern machines and
electromechanisms;

— to conduct research on the working and
technological processes of machines and
mechanisms of electrical technology

completion of the course,

Kypcmoiy koickawa mazmynot / Kpamkoe cooepacanue kypea | Course summary

Kipicre. Kazakcranmarsl FeIIBIMIBI, TeXHUKaHbI | BBenenune. [Ipuopuretnbie  Hampasienus | Introduction. Priority areas for the development of
JKOHE TEXHUKAHBI JAMBITYIbIH OaceIM | pa3BUTHs HayKH, TEXHOJOTMH M TeXHUKU B | Science, technology and technology in Kazakhstan.
OarpiTTapel.  Kaszakcran  PecmyOnumkaceinsiy | Kazaxcrane. [Tepeuenn kputndeckux | List of critical technologies of the Republic of
CBIHU TEXHOJIOTUSIIAPBIHBIH Tizimi. | TexHonoruii  PK.  Crpareruss  passutusa | Kazakhstan. Development Strategy of Kazakhstan
Kazakcranueiy 2030 keuira  geitinri  gamy | Kasaxcrama g0 2030 roma. Crparerms | until  2030.  Strategy for the innovative
CTpaTerusichl.  ATpoeHepKocinTiK  KemeHai | nHHoBanumoHnHoro passutust AIIK na mepuon | development of the agro-industrial complex for the
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MHHOBaIMSUIBIK ~ fambITyaeiH 2030  sxbpuira
NeiHri ke3eHre apHanraH crparterusicel. 2020
KBUIFA  JICWIHT KE3CeHI'e AapHallFaH  aybul
[IAPYalIbUIBIFBIH  MAIIAHAIBIK-TEXHOJIOT HSITBIK
KAHFBIPTY  CTPATETHUACHL.  ATPOTEXHHUKAHBI
JTaMBITy CTpaTETHSICHI. ArpoeHepkacin
KCIIEHIHACTI OTHel JKOHOMHUKA KEe3CHIHIH
asKTally OKaFJalblHIA aybll I[IapyamlblUIbIFbI
OHJIPICIH MEXaHUKAJIAHJABIPY, SICKTPIACHIIPY
KOHE TEXHHUKAJIBIK KbI3MET KOPCETY Mocelelepi.
AybIIIapyambLIbIK OHIIPICIHIH YKaJIIIbI
3aHIBUIBIKTAPhl, arpOOHEPKICIN  KEIICeHIHJeT1
MalInHAJIApIbl KOJJaHy OpHBI. TeXHWKa MEH
TEXHOJIOTHUS JTAMYBIHBIH WHHOBAIUSIIBIK
OarpITTaphl.  ATpOOHEpKACi  KeHIeHIHAET1
HAHOTEXHOJIOTHUSIIAP XKOHE HAaHOMATepHaJIap

no 2030 roma. Crparerus MallIWHHO-
TEXHOJIOTUYECKOM MOJIEPHU3ALUHN CEIbCKOI0
xo3siictrBa Ha mnepuox Jgo 2020 ropa.
Crparerus pa3BUTHS CEJIbCKOXO03HCTBEHHOTO
MamuHocTpoeHus. [IpoGieMbl MexaHH3aluH,
WIEKTPUPUKALIUN U TEXHUYECKOIO0 CEpBHUCA B
CEeNIbCKOXO3SHICTBEHHOM  MPOU3BOJCTBE B
YCIOBHAX 3aBepILEHUs nepuoja
TpaH3uTUBHOW 3koHOMHMKM B AIIK. OOmue
3aKOHOMEPHOCTH IIPOM3BOJICTBA
CEeNTbCKOXO3SHCTBEHHOW TMPOJIYKIIUU, MECTO
MalmHoucnodbp3oBanuad B cucteme AlIK.

I/IHHOBaIII/IOHHI)IG HaIlTpaBJICHUA Pa3sBUTHUA
TEXHUKM M TexHojorud. HanorexHonorun u
HaHOMAaTCpHaJIbl B arpompoOMbBIIIIICHHOM
KOMIIJICKCEC

period up to 2030. Strategy for machine and
technological modernization of agriculture for the
period up to 2020. Strategy for the development of

agricultural

engineering. Problems of

mechanization, electrification and technical service
in agricultural production in the conditions of the
end of the period of transitive economy in the agro-
industrial complex. General patterns of agricultural
production, the place of machine use in the agro-

industrial

complex.
development of engineering and

Innovative directions of
technology.

Nanotechnologies and nanomaterials in the agro-
industrial complex
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