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Kipicne

KpenuTTik OKBITY TEXHOJIOTHACHI Ke31HAE SJEKTHBTI MOHISP KaTajloTbl 931pJeHE/Il.
DNEeKTUBTI TOHJIEP KaTaJOTbl OKBITYABIH KPEAWTTIK JKyHecl OOMBIHINA KYpacTBHIPHLIAIBI.
DNEKTUBTI MOHAEP KATaJIOThl )KYHEJIEHTeH TaHaay OOMBIHINA TOHAEP TI3IMIH XKOHE OJlapAbIH
KBICKA CHIIaTTaMAaChIH KapaCThIPaIb.

OKy KocnapbIHBIH OapJIbIK MOHACP] €K1 UKITE OIpIKTIpUIreH: 0a3anblK MOHIASP [UKJIIBI
(BIT), xocinTik monaep uukt (KIT).

bazanpik moHAep UMKIBI THICTI JaWbIHABIK OarbIThl OOMBIHINIA ipredi OUTIMAL
KaJIBINTACThIpyFa OarbITTanFadH. KocINTik TOHAEp UMKl KOCINTIK KBI3METTIH HAKTHI
cajachlHa KaTBICTBl apHaiibl OimiM, OUTK, JaFasl MEH KY3BIPETTUTIKTEpAiH Ti30eciH
AHBIKTANIEL.

KOO xOMIOHEHTIHIH TOHJEPIH OKYMEH Karap JOKTOPAHT MOHII OKY YIIIH TaHIay
KOMITOHEHTIH TaHAay KepekK.

DOnexTUBTI TOHAEPAl TaHjaay OoibIHIIA KeHec j3iBaiizep Oepeni. OnbiMeH Oipre
noktopanT KOX (OKeke oKy »ocmapel) KypacTblpy YUIIH IOHJEpre xa3z0a HbICAaHBIH
TONTBIPAIBI.

BBenenune
[Ipu kpeauTHOW TEXHOJOTHU OOydYeHHsS pa3padaThIBACTCS KaTajlor DSJIEKTUBHBIX
JTACIIATIINH. Karajor JIEKTUBHBIX JVCITATLINH MPECTABIISIET co0oit

CI/ICTeMaTI/ISI/IPOBaHHHﬁ IIEepCuUCHb AUCHUIIIMH KOMIIOHCHTA IIO BBI60py H COOCPIKUT
KpaTKOC UX OIMMCAaHUC.

Bce mucuuminHbel y4eOHOro IuiaHa OOBEAWHEHBI B JBa IMKJIA: ITUKI 0a30BBIX
mucturuind (b)), nukn npodunupyromux nucuuraud (I1/1).

[{uks 6a30BBIX AMCIHIUIMH HAMpaBiIeH HA GopMUpOBaHHE (QyHIAMEHTAIBHBIX 3HAHUI
M0 COOTBETCTBYIOLIEMY HAMNpaBJIEHUIO MOArOTOBKH. LIMKA mpoduaupyomux JUCHUIUIMH
ONpeAeNsieT TNEepeYEHb CHEUUATBbHBIX 3HAHWW, YMEHHH, HABBIKOB M KOMIIETEHLIMI
MPUMEHHUTENBHO K KOHKPETHOM chepe mpodeccnoHaNbHON AeSITEILHOCTH.

Hap;my C HU3YYCHHCM JUCHUILUIMH BY30BCKOI'O KOMIIOHCHTA JOKTOPAHT IOOJIKCH
BI)I6paTI) AJIA NU3YYCHHA OTUCHUIIIIMHBI KOMIIOHCHTA 110 BI)I60py.

Koncynbranmu mo BeIOOpY DJEKTUBHBIX JUCIMIUIMH JaeT dABaizep. Bmecte ¢ HUM
JOKTOpPAHT 3amnofiHseT ¢GopMy 3amucud Ha JUCHUIUIMHBL i coctaBieHus WYII
(MHAMBUIyaJIbHOTO Y4€OHOTO IJ1aHa).

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 0oiibIHIIA 3JIEKTUBTI MOHAEPAi 001y /
Pacnpez[e.ﬂeﬂne JICKTUBHBLIX NTUCHUIIJIUH 110 CEMECTPamM /
Distribution of elective courses by semester

[TonniH aTaysl / HanmenoBanue nuciurumusl / The name of the
discipline

Kpenurre
p caHbl /
Kon-Bo

KpEJIUTOB/
Number
of credits

AxanemMu
SITBIK
Ke3eH/
Axan
nepuoj/
Academi
C period

OHJIPICTIK MEXaHU3MJIEPl KOHE TEXHOJOTHSIIBIK KEIIeHAEP/Il
aBTOMaTTaHABIPY /

ABTOMaTH3AITUSA MPOU3BOICTBEHHBIX
TEXHOJOTHIECKUX KOMILIECKCOB /
Automation of production mechanisms and technological
complexes

MCXaHHU3MOB )51

DNEeKTp PHEPTUACHIH Oepy KoHE TapaTy TEOPHUSCHIHBIH HeTi3epi /
OCHOBBI TEOpUH TIEpPEeIaud U paCIpeiesieHUs AIEKTPOIHEpruu /
Fundamentals of the theory of transmission and distribution of
electricity

DHepreTUKabIK XKyienep MeH KeleHepaiH Ka3ipri Macenenepi/
CoBpemeHHbIE  TPOOJEMBI  DHEPreTHUUECKUX  CUCTEM U
KOMILJIEKCOB /

Modern problems of energy systems and complexes

JKanapTeinaTein DHEPTUs Ke3/epiHe HET131ereH
MUKpOKEIICHepIi  JkoOalayablH  epekiie  mocenenepi  /
CnenuanbHble BONPOCH MPOEKTUPOBAHUS MUKPOKOMIUIEKCOB Ha
0a3e BO30OHOBIISIEMON SHEPTETUKH /

Special issues of designing micro-complexes based on renewable
energy

DNEKTp PHEPreTUKAIBIK KEMICHIep MEH XKyienepal Moaenpaey /
MOI[GJIHpOBaHI/Ie QJICKTPOSHCPICTUICCKUX KOMIIJICKCOB U CUCTEM
/ Modeling of electric power complexes and systems

Kaszipri 3aMaHFbI OHIIpICTEPAIH WHHOBAIIUSIIBIK
AJIEKTPOTEXHOJOTUSTIAPBl  MEH  JJIEKTp  KaOapIKTapel  /
MHHOBAaIIMOHHBIC 3JCKTPOTEXHOJIOTHH M 3JIEKTPOOOOPYAOBAHHE
COBpeMeHHBIX HpOI/I3BOJICTB /

Innovative electrotechnologies and electrical
modern manufactures

equipment of




1 1 oKY KbUIbIHA APHAJFAH YJIEKTHBTIK MIHAEP / DJIeKTHBHbIE THCHUILIAHGI Ui 1 roga odoyuenus / Elective courses

for year 1

Onoipicmix mexanuzmoepoi rHcone MmexHo102UANBIK KeUuleHOepoi agmomammanovlpy / Aemomamu3zayus npou3600CmeeHHbIX MEXAHUIMOE U
mexnoiozudeckux Komniekcoe / Automation of production mechanisms and technological complexes

Oky makcamol / Yueonasn yenw / Purpose

JIOKTOPaHTTBIH Ka3ipri ©HIIPICTIH TEXHOIOTHSIIBIK
MPOIIECTEPiH aBTOMATTAHIBIPY/IBIH TCOPHSIIBIK JKOHE
MPAKTUKAIBIK Macesenepi OOWBIHINA TepeH Oimim
Tyl

[IpuoOpereHre IOKTOPAaHTOM TIYyOOKHX 3HAHHN
[0 TEOPETHYECKHM M TMPAKTHUYECKHM BOIIPOCAM
aBTOMAaTHU3alK TEXHOJOTMYECKUX IMPOLECCOB
COBPEMEHHOI'0 IPOU3BOICTBA

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

my namuoiceci / Pesynomamet 00yuenus / Learning outcomes

Oxpt
Kyperbl  ¢oTTi  asikTaraHHaH  KeiliH  Oiiim
axymsLiIap
— OHIIpicTIK KBI3METTE TEXHOJIOTUSIIBIK,

MpolecTep MeH OHAIpICTepAi MeXaHUKAIaHIBIPY
YKOHE aBTOMATTaHABIPY KypaJlJapblH Naigalany

ITocie  ycmemHoro  3aBepiieHHUsl  Kypca
o0yuyaronruecst OyayT

— Hcnosp3oBaTh B POU3BOACTBEHHOU
JEATeNIbHOCTH ~ CPEeICTBa  MEXaHHW3alMd |

aBTOMAaTU3allMl TCXHOJOTMYCCKHUX IIPOLICCCOB U

After successful completion of the course, students
will be

— To wuse in production activity means of
mechanization and automation of technological
processes and productions.

IIPOU3BOJACTB

Kypcmuiy kvickawia mazmynot / Kpamkoe codeparcanue Kypca / Course summary

Herisri yreiMmap MeH aHbIKTamanap. Kemenmi skoHe
inrHapa MeXaHHWKaJaHIBIPYy J>KOHE aBTOMATTAHIBIPY.
ABTOMATTaHBIPY KypanaapbiH TaHJIAYIbIH
ABTOMATTaH/ABIPY HBICAHBIH TaHAAYABIH HETi3JITiri.
ABTOMATThl KYPBUIFBUIAD JKOHE OJIAPJBIH aTKapaThiH

(GyHKIUSITIAPHI. ABTOMaTHKA KYPBUTFbUTAPBIHBIH
JNeMeHTTepi.  ABTOMATThl  oMOebam  acmam-pere
OpeKeTiHiH KHHEMAaTHUKAJIBIK cyImoanapet MeH

MPUHIMITEPIH OKBIIT YHpeHy. AJNTOpUTM OOWBIHIIA
MalllMHAMEH €CeITepAl Lely OaraapiamaiapblH Kypy.
DJEeKTPOMEXaHUKAJIBIK JKOHE 3JIEKTPOTUAPABINKAIBIK
Oackapy. Ownmipicti  ABTOMATTBl  JAHBIHAAYIABIH
3aMaHayM JKyHesepi. OpTypii JaTYUKTEPMEH Oakbliay
KyHenepiHig cyl10anapbiH 3epTTey

OcHoBHbIE OHATHS U onpeneneHus. KoMiuiekcHas
W YacTHYHAs MEXaHM3allUsl W aBTOMATHU3aIHA.
ObocHoBaHHOCTH BbIOOpa (OPMBI aBTOMATH3ALUH
BbIOOpa CPEACTB aBTOMAaTH3aUUH. ABTOMATUYECKUE
YCTPOHCTBA W WX  BBINOJNHSAEMbIE  (YHKIUH.
ONeMEeHThl yCTPONCTB aBTOMAaTWKH. M3yueHue
KMHEMAaTU4YeCKUX CXEeM M MPUHLMIIOB JEHCTBUS
aBTOMAaTHYECKOr0 YHHUBEpCaJbHOro npubopa -
pene. CocraBieHHe MNpOrpaMM pENIeHUs 3a/ad
MAaIIWHOH 10 aJITOPUTMY. DJIEKTPOMEXaHUIECKOE U

3JIEKTPOTrUAPABINYECKOE YIIpaBJICHHUE.
CoBpeMeHHbIE CHUCTEMBI aBTOMAaTHUYECKOM
MOJrOTOBKA  NpPOM3BOACTBA. M3ydeHue cxem

CJICAAIINX CUCTEM C PA3JIMIHBIMU JATYMKAMUA

Basic concepts and definitions. Complex and
partial mechanization and automation. The validity
of the choice of the form of automation of the
choice of automation tools. Automatic devices and
their 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 scemexuiici / Pykosooumens npozpammsr / Programme manager

Komkun .B. |

Komxkun 1.B.

Koshkin L.V.




Dnekmp IHepeUACHIH Gepy HcaHe mapanty meopusacblHbll He2iz0epi / OcHoebl meopuu nepeoayu u pacnpeoesieHus 1J1eKmpoInepun /
Fundamentals of the theory of transmission and distribution of electricity

Oxy maxcamul / Yueonas yenw / Purpose

JIOKTOPaHTTBIH 3JEKTP PHEPTHsCHIH Oepy >KoHE
Tapary KyHenepinin KYPBbUIBICHI MeH
’KYMBICBIHBIH (PM3HUKAJIBIK MPUHIMIITEP], SJIEKTP
KENUIepiH ecenTey JKOHE Tayjay ojicTepi,
ANEKTP KYHECI DJIEMEHTTEPiHIH >KYMBICBIHBIH
TYPaKTBUIBIFBI OOMBIHINIA TEPEH O17TiM aTybl

[IpuobpereHne  JTOKTOPAaHTOM  TIIYOOKHX
3HaHUH 1O  (U3MYECKUM  NPUHIUIIAM
MOCTpOCHUST M (HYHKIMOHUPOBAHUS CUCTEM
nepefayd M pacrpeseieHuss IIEKTPUYECKOn
JHEPruu, MeTOoJaM pacueTa W aHaiusa
AIIEKTPUUECKUX CETEH, YCTOWIMBOCTH PabOTHI
AJIEMEHTOB JIEKTPUUECKON CHCTEMBbI

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

OKbimy

Hamuoiceci / Pesynomamul 06yuenusn / Learning outcomes

Kypersr  corTi
alymbLiap
MamuHanplK OKBITY alrOpUTMIAEpl MeEH
KacaHIIbl MHTEIUIEKTTI NaijanaHa OTBIPHII,
OPTYPJII TEXHUKAJBIK, SHEPTHUsl THUIMII >KOHE
SKOJIOTHSUIBIK ~ TajlanTap/bl CakTail OTBIPHIIN,
TEXHUKAJBIK TalcChlpMa MEH HOPMAaTUBTIK-
TEeXHUKAJBIK KyXKaTTaMara CoMKec 3JIeKTp
SHEPTeTUKACHI 00BEKTIIepIH obanayra
KaTbICy;

— CumMeTpusiibl  eMec  TYHBIKTally  JKoHE
(dazanapapiH Y31yl Ke3iH/e KbICKAa TYWBIKTaTy
TOKTAapbIH €CENTeYiH MPaKTUKAJBIK OICTEpiH

afgKTaFaHHAH Keiin Olaim

KOJIIaHy, KYKTEME TOpanTapbIHIAFbI
JUHAMUKAJIBIK JKOHE CTaTUKAJIBIK
OPHBIKTBUIBIKTBI ~ Tajjay  TOCUIAEpi  MeH

OPHBIKTBUIBIK OJ'H_HCM,Z[Cpi

IMocse ycmemHoro
o0yuarmuecs OyayT
— IlpunumaTh ydacTue B MHPOEKTUPOBAHUU
00BEKTOB ANEKTPOIHEPTETUKH B
COOTBCTCTBHUHU C TEXHHYCCKHMM 3aJaHUCEM U
HOPMAaTUBHO-TEXHUYECKON JIOKyMEHTALUEH,

3aBeplIeHUs Kypca

coOmronast pa3ianyHbIe TEXHUUYECKUE,
SHeprodPQeKTUBHbIE U  SKOJIOTUYECKHE
TpeOoBaHuS, UCIIOJIB3YS AJIITOPUTMBI

MalIMHHOTO OOy4YeHUsT M HWCKYCCTBEHHBIN
WHTEIIEKT;

— Hcnonp30BaTh  NPAKTUYECKUE  METOIbI
pacuera TOKOB KOPOTKOI'O 3aMbIKaHUS IIpU
HECUMMETPUYHBIX 3aMBIKaHUSX U OOpBIBAX
(a3, KpUTepuu YCTOMYMBOCTH M  CIHOCOOBI
aHaJiM3a JUHAMHYECKOM W  CTaTHYECKOH
YCTOMYMBOCTH B y3JaX Harpy3KHu

After successful
students will be
— To participate in the design of electric power
facilities in accordance with the terms of reference
and regulatory and technical documentation,
observing various technical, energy-efficient and
environmental requirements, using machine
learning algorithms and artificial intelligence;

— To use practical methods of calculation of
short-circuit currents at asymmetric short circuits
and phase breaks, stability criteria and methods of
analysis of dynamic and static stability in load
nodes

completion of the course,

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepacanue kypca / Course summary

DNeKTp DHEPrusichlH Oepy JKoHe Tapary
KYHWENIEPIHIH JKaIMbl CHUIATTAMachl. DJEKTP
SHEPIUSACHIH JKETKI3Y XKOHE Tapary KeJlIepiHiH

06111a51 XapaKTCPUCTHKA CUCTCM IICpCaavyu U
pacnpeaciiCcHud OJICKTPOOHCPTHH.

XapaKTCpI/ICTI/IKI/I U 1apaMeTpbl 3JICMCHTOB

General characteristics of power transmission and
distribution ~ systems.  Characteristics  and
parameters of elements of electricity transmission




AJIEMEHTTEPiHIH cHUIaTTamaliapsbl MEH
napamerpiiepi. bip KyaTr ke3i 0ap amibIK dIEKTp
XKENUICpIHIH peXuMIepiH ecentey. Eki Kyar
Ke3i 0ap OdJEKTp JKEIUJIEPIHIH PEeXUMACPIH
ecenTeyaiH 3aMaHayu oiictepi. JKaObIK 3JeKTp
KETUIEePIHIH PEKUMACPIH ecenTey oAiCTepiHiH
(UBUKANBIK  Heri3nepi. OJEKTp HIHEPTUSCHIH
Oepy MeH TapaTyIOblH Ka3ipri  3aMaHFbI
KyhenepiH — xoOamay — Herizaepi.  DJEKTp
SHEPTeTUKAIBIK JKYHECIHIET] JKUUTIKTI KoHE
aKTHBTI KyaTThl peTTey

ceTel nepenayu H pacrnpeneneHus
3JIEKTPOIHEPTUH. Pacuetn pEKUMOB
Pa30MKHYTBIX JIEKTPUUYECKUX CETEH C OJJHUM
HUCTOYHUKOM nuUTaHusi. COBPEMHHEBI METOIbI
pacyeToB PEKHUMOB AJIEKTPUUYECKUX CETEH C
JBYMsSI MCTOYHUKAaMU NUTaHUs. PuU3HUECKHE
OCHOBBI METOJIOB pacuera  pEKHUMOB
3aMKHYTBIX SJEKTpUYeCKUx ceTed. OCHOBBI
MPOEKTUPOBAHUS COBPEMHHBIX CHCTEM
repeadyd M pacupeicsiecHus 3JIEKTPUUYECKOU
sHepruu.  PerynupoBaHue  4acTOThl U
aKTUBHOM MOIITHOCTH B
3JIEKTPOIHEPreTUUECKON CUCTEME

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 / Pykoeooumenw npozpammeut / Pro

ramme manager

['mymienko T.U.

['mymienko T.U.

Glushchenko T.I.




DHepeemuKkanvlk xcyiienep mMeH Keuienoepoin Kaszipei macenenepi / Cospemennvie npoodiemuvl IHepeemuyuecKux cucmem u komnaexkcos / Modern

problems of energy systems and complexes

OKy makcamut / Yueonas uens | Purpose

JIOKTOpaHTTapAbIH TEPEH TEOPHUSIIBIK OLTIM MEH
KeH  JIYHHCTAaHBIMBIH,  Ka3ipri  3aMaHfbl
JHEPreTHKa  CallaChIHJAFBl  JKOHE  OHBIMEH
OaliTaHBICTHI cajallapJarbl Ky3bIpETTEp KYHeCiH
MEHTIepYi.

[Ipuobperenne  JOKTOpaHTaMH  TIyOOKHX
TEOPETUYECKUX  3HAHMM W LIMPOKOIO
Kpyro3opa, CHCTEMbl  KOMIIETCHLIIMM B
00JIaCTH  COBPEMHHOM JHEPreTMKM U B
CMEXHBIX C Hell 001acTsx

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

Hamuiceci / Pezynomamol 00yuenusn / Learning outcomes

Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
ajrymbLiap

MamuHaneIK ~ OKBITY aJITOPUTMJCPI MEH
KacaHIbl MHTEJUICKTTI TaijanaHa OTBIPBIIL,
OPTYpJIi TEXHUKAIBIK, DHEPTrUs THIMJII JKOHE

SKOJIOTHSJIBIK ~TaJanTapibl CaKTald OTBIPHIIL,

IMocae ycmemHoro
oO0yyaromuecsi OyayT
— IlpuHumarp yyacTue B HPOEKTHUPOBAHHUU
00BEKTOB JIEKTPOIHEPTETUKH B
COOTBETCTBUM C TEXHUYECKUM 3aJaHUEM H
HOPMAaTUBHO-TEXHUYECKON JIOKYMEHTALMEM,

3aBeplIeHHsl Kypca

After successful
students will be

— To participate in the design of electric power
facilities in accordance with the terms of reference
and regulatory and technical documentation,
observing various technical, energy-efficient and

completion of the course,

TEXHHUKAJBIK TalChlpMa MEH HOPMATHBTIK- | COOJIIOas pas3InYHbIC TEXHUYECKHe, | environmental  requirements, using machine
TEXHUKAIBIK KyKaTTamara Ccolkec 9JekTp | sHeproaddextuBHbie u  3kojorudeckue | learning algorithms and artificial intelligence;
IHEPreTUKACHI 00BEKTINIepiH xobanayra | TpeOOBaHMS, UCTIOINB3YS anmroput™el | — Organize, plan, carry out all kinds of
KaThICY; MalIMHHOTO 00yueHHMss M HMCKyccTBeHHBIN | professional activities related to the power industry
— DIEeKTp DHEPreTHKAchl CajachlHA KATBICThI | HHTEJUICKT,
KocioH KbI3METTIH 0apIbIK Typaepid | — OpraHu3oBbIBaTh, IUTAHUPOBATh,
YHBIMIACTBIPY, KOCTapiay, XKYprizy NPOBOAMUTh BCE BHIBI TPO(ECCHOHATBHOM

JEATENLHOCTH, Kacarouiencs oTpaciu

IIEKTPOIHEPTCTHKH

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepacanue kypca | Course summary

PecriyOnukanbsly — Ka3ipri  3aMaHFbl  3JIEKTp | YCIOBUS pa3BUTHSI coBpemennoii | Conditions for the development of modern electric
JHEPreTUKACHIH AAMBITY/IBIH MIAPTTapbl. DJIEKTp | AIEKTPOIHEPreTHKH pecrnyOnuku. Jrtambl u | power industry of the republic. Stages and strategy
JHEPreTUKAChIHBIH ~ JaMy  Ke3eHAepi  MEH | cTparerus pas3BuTHs  anekrposHepretuku. | Of development of electric power industry.
CTpaTETHUsICHI. OHepKaCINTIK kyarrapasl | [Ipobaemsr u  mepcrextuBbl  pasButus | Problems and prospects for the development of
JIAMBITYIBIH npoOiemManaps MeH | reHepupytomux MmoinHocted. IIpobGnemsl u | generating capacities. Problems and prospects for
NepCIeKTUBANIAPBL.  JJIEKTP SHEPrHsCHIH Oelly | MepCIeKTUBBI  pa3BUTUS dJekTpoyctaHoBok | the development of electrical installations for the
KOHE TYTBIHY YIIIH 3JIEKTP KOHIBIPFBUIAPBIH | PacHpeIeeHusl u notpebnenus | distribution and consumption of electricity.
JAMBITYIbIH npobJemManapsl MEH | 3JIEKTPOIHEPTUH. ITpoGnemsl | Problems of energy saving and energy efficiency in




MEPCIEKTUBAIAPEI. DJIEKTP IHEPreTUKACHIHIAFbI
SHEPTUSHBl YHEMJIEY KOHE dHEpIrus THIMAUIITIH
apTTRIpy ~ Mocenenepi.  bamamaner  koHe
KaHApTBUIATBIH dHeprus kesxaepi. Tapudrep.
DNEKTp SHEPTreTUKAChl OOBEKTIIEPIHIH dHEPTHUs
THIMIUTITIH ~ KaMTamachl3 €Ty  Mocenenepi.
DneKTp HEPTEeTUKACHI 00BEKTIIepiHIH
CeHIMIUTIK Macenenepi

SHEProcOEPeKeHUsI U SHEProdPPEeKTUBHOCTH
B DJIEKTPOIHEPreTUKe. AJBTCPHATUBHBIC H
BO30OHOBJISIEMbIE

UCTOYHHKH  DHEPTHUH.
Tapuder. [TpoGnembl obecrnieueHus
sHeprodhPpeKTUBHOCTH 00BEKTOB

ANEKTPOIHEPreTUku. [IpobiaemMpl HAAC)KHOCTH
00BEKTOB JIEKTPOIHEPTrETUKU

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 / Pykosooumenv npozpammot | Prog

ramme manager

Komkun U.B.

‘ Komkun U.B.

Koshkin L.V.
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Kanapmurnamoin Inepeusa Ke3oepine nezizoenzen MUKpoKeuieHoepoi xcooanayoviy epekuie macenenepi/ CneyuanvHnvie 60npocol
NPOEKMUPOSAHUA MUKPOKOMNIIEKCO8 HA Oa3e 60300H061s1emoll Inepzemuku / Special issues of designing micro-complexes based on renewable

energy

Oxy maxcamul / Yueonas yenw / Purpose
JIOKTOpaHTTHIH JaaocTypoi eMec xone | [IpuoOperenne  mokropanToM 3HaHumii W | Acquisition by a doctoral candidate of knowledge
KAHAPTBUIATBIH DHEPTUsi Ke3Jepi Heri3iHjae | HaBBIKOB o dopmuposnauto | and skills in the formation of micro-complexes

MUKPOKEUICHJIEP/I  KaJIBINTACTHIPY OOMBIHIIA
olTiM MEH JIaF IbLIap/IbI, COHIai-aK
OMOPHEPreTHKAIIBIK  TEXHOJIOTHSIIAP,  KBLIY

COPFBUIAPBI, TYPMBICTHIK JKOHE OHEPKICINTIK
KaJABIKTapAbl TaiiianaHy, ajkoroyib eHAIpici
OoiibIHIIA O1TiM amy- O€H3WH KOCIaIaphl.

MHUKPOKOMIUIEKCOB Ha 0a3e HeTPaJMIIMOHHBIX
U BO300OHOBJISIEMBIX MCTOYHUKOB DHEPTUHU, a
TakkKe 3HAaHUW 1O OHWOPHEPreTUYECKUM
TEXHOJIOTHSIM, TEIIOBBIM Hacocam,
HCIIOJIb30BAaHHUIO OBITOBBIX U TIPOMBIIIICHHBIX
OTXOJIOB, TIPOU3BOJICTBY CIIUPTO-OCH3MHOBBIX
cMece.

based on non-traditional and renewable energy
sources, as well as knowledge in bioenergy
technologies, heat pumps, the use of household and
industrial waste, the production of alcohol-gasoline
mixtures.

OKbimy

Hamuodiceci / Pesynomamul 06yuenusn / Learning outcomes

Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
alymbLiap

— MamuHanblK OKbITY aJrOpUTMJIEpl MEH
’KacaHAbl MHTEJJIEKTTI NaijanaHa OTBIPHII,
OpTYpJl TEXHUKAJBIK, AHEPrusl TUIMII >KOHE
SKOJIOTHSUIBIK ~ TalanTapibl CakKTail OTBIPHII,
TEXHUKAIbIK TalchlpMa MEH HOPMAaTHUBTIK-
TEeXHUKAJBIK KyKaTTamara COHKeC JJIeKTp
SHEPTeTUKACHI 00BEKTIIepIH *)obanayra
KaTbICY;

— ONEeKTp DHEPreTHKachl cajacblHAa KaTbICThI
Kociou KBI3METTIH OapibIK TYpAepiH
YHIBIMAACTBIPY, JKOCTIapIay, KYPri3y
— ONeKTp  DJHEpPreTUKachl  JKOHE
TEXHOJIOTHsIap caJlaChIH/1aFbl
xKobanapsl Kypy *oHe MOJENey

AIEKTP
KeIeH i

IMocae ycmemHoro
o0yyaromuecsi OyayT
— IlpuHMMare ydacTe B NIPOEKTUPOBAHHUH
00BEKTOB 3JIEKTPOIHEPTETUKU B
COOTBETCTBHUHU C TCEXHHYCCKHUM 3aJaHUEM U
HOpPMaTHBHO-TEXHUYECKON JOKyMEHTalUeH,

3aBeplIeHHs] Kypca

coOmronast pa3Iuy4HbIe TEXHUUYECKUE,
SHeprodPQeKTHUBHbBIE U  IKOJOTHYECKUE
TpeOoBaHuS, UCIIOJB3YS QITOPUTMBI

MAIIMHHOTO OOyuYeHHs] M HCKYCCTBEHHBIN
UHTEJJIEKT;

— Opranu3zoBbIBaTh, IUTAHUPOBATb,
MPOBOJUTH BCE BUABI MpOohecCHOHATEHON

JACATCIIBHOCTH, Kac aromeﬁcg oTpaciin
QJICKTPOIHCPICTUKHU

— CocCTaBniTh )51 MOACIINPOBATH
KOMIIJICKCHBIC ITPOCKThI B obnactu

QJICKTPOIHCPI'CTHUKHU U DJICKTPOTCXHOJIOTMHA

After successful
students will be

— To participate in the design of electric power
facilities in accordance with the terms of reference
and regulatory and technical documentation,
observing various technical, energy-efficient and
environmental requirements, using machine
learning algorithms and artificial intelligence;

— Organize, plan, carry out all kinds of
professional activities related to the power industry
— Draw up and model complex projects in the
field of electric power industry and
Electrotechnology

completion of the course,
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Kypcmoty Kbickawa mazmynst / Kpamkoe codepacanue Kypca / Course summary

Herisri akmapar. JlocTypmi emec  koHE
’KaHAPTHUIATHIH SHEPrus KO3/1epiH
naiaanaHyIbIH Kazipri KarJaibl.

dortosnekTpmik.. benrini anroputm OolibIHIIA
KOPCETUITeH KyaTKa OaillIaHBICTBI aBTOHOM/IBI
(hOTOAITIEKTPIIIK 3JIEKTPMEH KaOABIKTAY
KYWECIHIH DJJEMEHTTEepIH TaHAay OHJIIpici.
XKanmpl mWeIFEIHAAPABI aHBIKTAY. JKalmbl kKoHE
TEXHUKAIBIK OJIEyeT TYPFBICBIHAH OepuIreH
allMaKThIH OHAIPICTIK Tannaysl. JKen KyaThl.
bepinren  aliMakThIH JK€  DHEPrETHKAIIBIK
pecypcTapeiH Oaranay. DHeprusinel cakray. Cy
SHEPTHUSCBIH 1pi Cy OJCKTP CTAHIMSIIAPBIHBIH
naigananysl. buomacca sHeprusi Ke3i peTiHje:
Oouomacca ke3ziepi, OmomaccagaH SHEpPrHs amy.
Koty coprbulapblH naiganany. KamgsikTapsi
ANEKTP KOHE KbULY SHEPIUSICHIH OHAIPY YIIIH
naiiganany. JKaHapTbUIaTBIH 3JKOHE JOCTYpIIi
€MeC  DJHeprus  Ke3JepiHe  Heri3JeireH
MUKPOIHEPTEeTUKAIBIK KEIICH 1P Il xKobanay.

O6mue cenenus. COBPEMEHHOE COCTOSIHHE
HCIIOJIB30BAHHUS HETPaJULMOHHBIX U
BO30OHOBJISIEMBIX ~ HMCTOYHUKOB  3HEPIHUU.
®oroanexTpuuectso.. [IponszBoacTso BeiOOpa
3JIEMEHTOB aBTOHOMHOH (hOTORIEKTPUYECKOM
CHCTEMBI 3JIEKTPOCHA0KEHUS B 3aBUCUMOCTH
OT 3aJaHHOM MOIIHOCTH II0 U3BECTHOMY

ITOPUTMY. Omnpenenenue  cymMMapHOH
CTOMMOCTH. [IpousBoacTso aHanu3a
3aJJaHHOTO  peruoHa, IO  IOKa3aTesiM
BAJOBOIO M TEXHMYECKOTO IOTEHIMAJIA.

Berposnepreruka. I[Ipon3BoAMTCTBO OLICHKU
BETPOIHEPTETUUECKUX PECYPCOB 3a/IaHHOTO
peruoHa. AKKyMyJIMpOBaHHE SHEPIHUH.
Hcnonbs3oBanre BOIHOW PHEPTrUU KPYIMHBIMHU
I'DC. buomacca Kak HMCTOYHUK SHEPTHUU:
WCTOYHUKHA OMOMACCHI; TIOJYYEHHE SHEPTHH
n3 Oumomaccel. lcmonap30BaHHE TEILIOBBIX
HacocoB. Mcmoap3oBaHme OTXOJOB  JIS
MPOU3BOJICTBA DJEKTPUUYECKONM U TEIJIOBOU
DHEPIUH. [IpoexTrpoBanue
MHUKPO3HEPTOKOMILIEKCOB Ha OCHOBE
BO300HOBJISIEMBIX i HETPaJUIIMOHHBIX
HWCTOYHUKOB SHEPIHUH.

General information. The current state of the use of

non-traditional and renewable energy sources..

Photoelectricity. 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

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.

bazoaprama rcemexwici / Pykosooumenv npozpammeut / Pro

ramme manager

Komxkua U.B.

‘ Komkun U.B.

Koshkin L.V.
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Inekmp InepeeMuKaIblK Keuienoep MeH xycyienepoi mooeavoey / Mooenuposanue 31eKkmpoInepzemuydeckux komniaekcoe u cucmem / Modeling

of electric power complexes and systems

OKy makcamul / Yueonan yenv / Purpose

JIOKTOPaHTThIH SHEPrust xyienepinin | [IpuoOperenne  nokropanTom 3HaHuwii o | Acquisition by a doctoral student of knowledge
OelriJieHreH  peKHMICPIH  MaTeMaTHKAIbIK | (hopmax MaTEeMaTHIECKOIO ornucanus | about the forms of mathematical description of
CHIIaTTay HBICAHAaphl, OacTalKbl aKMapaTThl | yCTAHOBUBIIMXCS PEKUMOB dHeprocucreM, | Steady state modes of power systems, methods for

TalcCbIpy TSCiJ’II[epi, CBI3BIKTBI KOHC CBI3BIKTHI

eMec TeHJEeYJIep KYHEeCiH SNy aaropuTMiepi,

Croco0OB 3aJaHusl HWCXOJHOW HH(POPMAIIHH,
QITOPUTMOB PEIICHHUS] CHUCTEM JIMHEWHBIX W

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

SHEPreTUKAHBIH OHTAMIAHIBIPbIIFAH CCENTEPiH | HEMMHEHHBIX  ypaBHEHHIA, anropurMax | algorithms for solving optimization problems in
HIeIry AITOPUTMIIEPI, KOMITBIOTEPIIIK | PEIICHUSI ONTHMHU3AIIMOHHBIX 3amay | energy, basics and principles of computer
MOJCNJCYIIH Heri3iepi MEH MPUHLHUITEP] | SHEPIreTUKH, OCHOB u npuniunos | modeling
TypaJIbl OiTIM aJTyBl KOMIIBIOTEPHOT'0 MOJIETTUPOBAHUS

Oxbimy namuorceci / Pesynomamut 00yuenus / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oijim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJymsLIap o0yuarommecst OyayT students will be
— MammHanblk  OKbITy amroputMmuepi MeH | — [lpuHuMare yuactie B mpoeKkTUpoBaHuu | — T0 participate in the design of electric power
)KacaHJpl MHTEIUICKTTI TMaijaiaHa OTBIPBI, | 00BEKTOB ANEKTPOIHEPTETHKH B | facilities in accordance with the terms of reference

OpTYpJi TEXHHKANIBIK, JHEPTUS THUIMII KOHE
OKOJIOTHSUTBIK ~ TallalTapiIbl CaKTail OTBIPHII,
TEeXHUKAJBIK TalcChblpMa MEH HOPMATUBTIK-
TEXHUKAJIBIK KyXKaTTamMara COMKeC JJIEKTp
JHEPreTUKACHI 00BEKTIEpIH xKobanayra
KaTBICY;

— DOIJIeKTp  DJHEPreTHKachl  JKOHE
TEXHOJIOTHUsLIAp caJlaChIH/IaFbl
XKoOanmappl Kypy *KoHE MOJIEIICY;

— OHTaMNIBUIBIK KpUTEpUNiHE €H >KaKChl MoH
OepeTiH IIemIMIepAl aHbIKTay  OOWBIHIIA
DJIEKTP DHEPTeTUKACHI KOHE DIIEKTPOTEXHHUKA
caJlaChIH/IaFbl  OHTAWIAHIBIPY  MIHJETTEPIH

IIEKTP
KeIIeH 1l

COOTBETCTBUM C TEXHUYECKHUM 3aJlaHUEM H
HOPMAaTHUBHO-TEXHUYECKOW JOKYMEHTAIUEH,

coOmroaast pa3iuyHbIe TEXHUYECKHUE,
sHeprodp(PeKTUBHBIE M DKOJIOTHUECKHE
TpeOoBaHUs, UCIIONb3YS aIrOPUTMBI

MAaIInHHOT'O 06y‘-IeHI/I$I n PICKyCCTBGHHBIfI
HMHTCIIJICKT,

— CocTaBniTh )51 MOZICIINPOBATH
KOMIIJICKCHBIC ITPOCKTHI B obnactu
QJICKTPOIHCPICTUKHU U IJICKTPOTCXHOJIOTUH,

— Pemate 3aga4d OIITUMH3allUKU B obiactu
OJICKTPOOHCPICTUKU MW DJICKTPOTEXHUKHU I10

ONPENICICHUIO  PEIICHHM,  JOCTABISIFOLIUX

and regulatory and technical documentation,
observing various technical, energy-efficient and
environmental requirements, using machine
learning algorithms and artificial intelligence;

— Draw up and model complex projects in the
field of electric power industry and
Electrotechnology;

— Solve optimization problems in the field of
power and electrical engineering to determine
solutions that deliver the best value of the
optimality criterion
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uienry

HauJIy4dlice 3HA4YCHHC KpUTCPUTIO
OIITUMAJIBHOCTHU

Kypcmoty Kbickawa mazmynst / Kpamkoe codepaycanue Kypca / Course summary

KypereiH  Herisri  epexenepi.

Matpunanslk | OCHOBHBIE IIOJIOKEHUS Kypca.  DJIEMEHTHI

anreOpa sneMeHTTepi. ChI3BIKTHI KOHE CHI3BIKTHI | MATPUYHON anreOpsl. UHMCIeHHBIE METOJIbI
eMec TeHJAEyJiep JKYHeCiH IIemyaiH CaHABIK | PEUICHUs CHUCTEM JIMHEHHBIX M HEJTHMHEHHBIX
onicTepi. DHeprusi XyHenepiHiH KaJbIITaCKaH | ypaBHEHWH.  MaremaTudeckue  MOJEIH
PSOKUMIEPIHIH  MaTEeMaTUKAJbIK  MOJEJBACP] | YCTAHOBUBIIUXCA PEXKHUMOB SHEPrOCHCTEM U
KOHE OoJlapZbl ey oJicTepi. DHEPreTUKajblK | MeTOAbl MX peuleHusd. ONTHMU3ALUOHHBIE
ecenTep/i MenryaiH ONTUMH3ANMSIBIK SHICTEpl. | METOABI PEHICHUS HSHEPreTHYEeCKUX 3aiad.
OnekTp >xyienepi MeH »Kelijdepl >KYMbICHIHBIH | Teopus  BepoATHOCTEH  pelieHus  3aaay
CEHIMIUTIT] ecenTepiH Ny bIKTUMAJBIFBIHBIH | HAJIC)KHOCTH PAOOTHI AIIEKTPUUYECKHX CHCTEM

The main provisions of the course. Elements of
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.

Teopuschl. KOMIbIOTEpIIK MOJIENbICY HETi3aepl | U ceTeil. OcHOBBI KOMITBIOTEPHOT'O
MOJICJIMPOBAHUS
bazoapnama scemexuiici / Pykosooumens npozpammst / Programme manager
Komkun 1.B. Komkun 1.B. Koshkin 1.V.
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Kaszipzi 3amanzel ondipicmepoiry uHHOBAUUATBIK ITIEKMPOMEXHOI02UATAPLL MEH IT1eKmp HcadoviKmapul / UHHOGayuonHblE
INEKMPOMEXHOI0ZUN U ITEKMPOODOpyOosanue cospemennblx npouszsoocms / Innovative electrotechnologies and electrical equipment of modern

manufactures
OKy makcamut / Yueonas uens | Purpose
JIOKTOpaHTThIH 3amaHayu eHaipictiH anektp | [IpuoOperenne  moktopanToM  riayOokux | Acquisition by a doctoral student of profound
KaOJBIKTapbl MEH DJIEKTPIIK TEXHOJIOTHsIaphl | 3HAHUI 1o [IPOBEICHUIO Hay4Hbeix | knowledge in conducting scientific research on
OOiibIHIIIA FRUIBIMHU 3EPTTEYJICp JKYPri3y/ie TepeH | uccienoBanuii  snekrpoobopynoBanus  u | electrical equipment and electrical technologies of
OLTiM aTyBbl. 9JIEKTPOTEXHOJIOTHIA coBpemennoro | modern production.
POU3BOJICTBA
Oxbimy namuorceci / Pesynomamut 00yuenus / Learning outcomes

Kypcerbl carri asikraranHaH keiiin Oigim | [Tocie ycmemnoro 3aBepuieHusi kypcea | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be

— CuMMeTpusuTBl  eMeC  TYWBIKTamy koHe | — Mcmonb3oBarth — MpakTHYeCKHEe MeTOAbl | — CHMMETpPHSIIBI  €MeC  TYWBIKTaly  JKOHE

dazanapaelH y31Tyl Ke3iHJe KBICKa TYWBIKTATY
TOKTapblH €CENTEey/IiH MPAKTHKAIBIK OHiCTEepiH

KOJIJ1aHy, KYKTEME TOpanTapbIHIAFbl
JUHAMUKAaJIBIK KOHE CTaTUKAJIBIK
OPHBIKTBUIBIKTBI ~ Tajljay  TOCUIAepl  MEH

OPHBIKTBUIBIK OJIIIEMIEPI;
— DJeKTp SHEpreTHKachl cajachblHa KaTbICThI

Kociou KbI3METTIH OapibIK TYpAEpiH
yiBIMAACTBIPY, JKOCTIapiay, KYprisy;

— OJIEKTp  DHEPreTHKAachl  KOHE  DJEKTP
TEXHOJIOTUsIAp CaJIaChIH/IaFbl KeIleH 11

xKobaappl Kypy *KoHE MOJEIICY;

pacdyeTa TOKOB KOPOTKOTO 3aMbIKaHHS TMPU
HECUMMETPUYHBIX 3aMBIKAaHUSIX U OOpBIBaX
(a3, KpUTEepUM YCTOMUMBOCTH M  CIOCOOBI
aHalM3a JMHAMUYECKOM M  CTaTUYECKOM
YCTOMYMBOCTH B y3JIax Harpy3KH;

— Opranu3oBbIBaTh, TJIAaHUPOBATH,
MPOBOANTh BCE BHJIBI MPOdEeCcCHOHATHHON

JACATCIIBHOCTH, KacaroIemcs oTpaciii
QJICKTPOIHCPI'CTUKH,

— CocraBusarb u MOZACIINPOBATDH
KOMIIJICKCHBIC IMPOCKTHI B oOnacTu

QJICKTPOIHCPICTHUKHU U DJICKTPOTCXHOJIOTMHA

dazanapaeliH y3UTyl Ke3iHIe KBICKAa TYWBIKTATY
TOKTapblH €CeMNTEeYy/liH MPAKTUKAIBIK 9IiCTEpiH
KOJIJIaHy, KYKTEME TOpAITAPBIHIAFbI
JTUHAMHUKAJBIK KOHE CTATHKAIBIK OPHBIKTBHUIBIKTHI
Tangay TOCUIAEPl MEH OPHBIKTHUIBIK ©JIIIeMIEPI;

— DIIeKTp DHEPreTHUKachl CcajlaChlHA KATBICTHI

Kociou KbI3METTIH 0apIbIK TYpJIEpiH
YUBIMIACTBIPY, JKOCTIApIIay, KYPri3y;

— Dnektp 9HEPreTHKACHI KOHE JIIEKTP
TEXHOJIOTUsIIAp CaJlaChIH/1aFbl KEIeH Il

xKoOanapabl Kypy ’KoHe MoJieniey

Kypcmoiy kbickaua mazmynst / Kpamxoe cooepacanue xkypca | Course summary

Kipicne. Ka3zakcranmarbl FeUIbIMIBI, TeXHUKaHbI | BBenenue. [lpuopuretHbie  Hamparienus | Introduction. Priority areas for the development of
KOHE  TEXHHMKAaHbl  JaMBITYAbIH  OachiM | pa3BUTHs HAyKH, TEXHOJOTHH M TeXHUKH B | science, technology and technology in Kazakhstan.
OarpiTTapel.  Kazakcran  PecmyOnukacwinblH | Kazaxcrane. [lepeuenn kputnueckux | List of critical technologies of the Republic of
CBIHH TEXHOJIOTUSTAPBIHBIH tizimi. | texHonoruéi  PK.  Crparerus  passutus | Kazakhstan. Development Strategy of Kazakhstan
Kazakcranusiy 2030 kbutFa  geitinri  pamy | Kasaxcrama mo 2030 roma. Crparerms | until  2030.  Strategy for the innovative
CTpaTerusichl.  ArpOOHEpKOCINTIK  KemieHai | nHHoBannonHoro passutust ATIK wa mepuon | development of the agro-industrial complex for the
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WHHOBaMSUTBIK ~ AambITyablH 2030  xbliFa
JeiiHri Ke3eHre apHanraH crpareruscel. 2020
KbIIFAa  JICWIHI KE3€HI'e AapHalFaH  aybul
[IapyalIbUIBIFGIH  MAIIMHATIBIK-TEXHOJIOTHUSUITBIK
KAHFBIPTY  CTPATETHACHL.  ATPOTEXHHKAHBI
JaAMBITY CTPaTETHSICHI. ArpoeHepkaciI
KEIIEeHIHIerl eoTHeil JKOHOMHUKA Ke3eHIHIH
asKTalxy OKaFJalblHOA aybul [IapyallbUIBIFBI
OHJIIPICIH MeXaHUKANaHJABIPY, DSIEKTPICHIIPY
KOHE TEXHHUKAIIBIK KbI3MET KOPCETY MAceemnepi.
AybIIIIapyanbuIbiK OHJIIPICIHIH SKaJIIbI
3aHJIBUTBIKTAPbI, arpOOHEPKICINT  KEIIeHIHACTI
MalllMHAJIApbl KOJJAHY OpHBL. TexHMKa MEH
TEXHOJIOT U JTaMYBIHBIH MHHOBAIASIIBIK
OarpITTapbl.  ATpOeHEpPKocim  KeIIeHIHJEeT1
HAaHOTEXHOJIOTHsIIAP )KOHE HAaHOMAaTepHAILAAP

no 2030 roma. Crpareruss MallMHHO-
TEXHOJIOTMYECKOM MOJEPHU3ALUUA CEIBCKOrO
xo3siictBa Ha nepuox 1o 2020 ropa.
Crparerus pa3BUTHs CEIbCKOXO035HCTBEHHOTO
MamuHocTpoeHus. [IpoGiemMbl MexaHU3aIKH,
INeKTpUUKAIME U TEXHUISCKOTO CEpBHCA B
CEJIbCKOXO3SIMCTBEHHOM  IMPOU3BOACTBE B
YCIIOBUSIX 3aBEPILICHUS nepuoja
TpaH3uTUBHOM HSKoHOMHUKH B AIIK. OOmme
3aKOHOMEPHOCTHU MIPOU3BOJICTBA
CEJIbCKOXO35IMCTBEHHON MPOAYKLIUHU, MECTO
MaIMHONCIIONb30BaHusI B cucreme AIIK.

NHHOBalIMOHHBIE  HANpaBJCHUS  Pa3BUTHUA
TEXHUKH W TexHojorui. Hanorexwosiorun u
HaHOMAaTepuajibl B  arpoONpPOMBIILICHHOM
KOMIIJICKCE

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.

Innovative directions of

development of engineering and technology.
Nanotechnologies and nanomaterials in the agro-
industrial complex
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