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KOO xomnonenti/ ByzoBckuii komnonent/ High school component

AZh 7201
IAP
7201/AW
7201

AKaneMUsIIIBIK

J)Ka3y/AkageMudecko
e mucpMo/ Academic

writing

AKaIeMUATBIK XaT TMPAKTUKAIBIK MBICATAAp MEH
1 KATTBIFYJIap]Ibl KoJIjaHa OTBIPBIII, THIMI1
aKaJeMUSUTBIK  Ka3ydbl yipereni. AKaAeMUSIIBIK
xKazy KabinmeTi YHUBEPCUTETTIH FBUTBIMHU-
MeAaroruKaiblK KbI3METKepJiepi MEH CTyACHTTEpiHe
METEeNIIK  FBUIBIMH  OachUIbIMIApAa  JKapusiay,
XaNbIKapaablK FHUIBIMA KOH(EpeHIMsIIapFa KaThICy,
aKaJICMMSUTBIK YTKBIPIIBIK OargapiamMariapbl asiChIHJIA

JloxTOopabIK
JTUCCepTaIus
*a3y/Hanucanu
€ JJOKTOPCKOM
JUccepTarm/
Writing a
doctoral
dissertation

OxPT /
SuPT/
ERT




MarucTparypajza HEMece JOKTOpaHTypaja OKyFa
KaXeT.

Kypc  «Akagemuyeckoe  MHCbMO»  OOydYaer
3¢(heKTUBHOMY  aKaJeMHYEeCKOMY  THUChMY  C
UCIIOJIb30BAaHUEM  MPAKTHYECKUX  MPUMEPOB U
YIOPOKHCHUM. YMEHHE aKaJeMUYEeCKOro IHCbMa
TpeOyeTcsi Hay4YHO-TIeJarOTUYeCKUM pabOTHUKAM U
00ydJarImuMcs By3a JUIsl yOIuKaIuil B 3apy0eKHBIX
HAYYHBIX U3JIAHUSX, YYaCTUS B MEXKAYHAPOIHBIX
HAYYHBIX KOH(eEpeHIMsIX, y4€Obl B Marucrparype
WIH JIOKTOPAaHType B 3apyO0eXKHOM By3e B paMKax
IIPOrpaMM aKaJeMHueCcKOli MOOUIBHOCTH.

Academic Writing teaches effective academic
writing using practical examples and exercises. The
ability of academic writing is required for scientific
and pedagogical workers and students of a university
to publish in foreign scientific publications,
participate in international scientific conferences,
study in a magistracy or doctoral studies in a foreign
university as part of academic mobility programs.

GZA
7202/
MNI
7202/SR
M 7202

Feuieivu 3eprrey
omictepi/ Metozsl
Hay4HbIX
HCCIIeOBaHUI/
Scientific research
methods

JKapaThlIbICTaHy JKOHE TEXHUKAIbIK FbUIBIMIAP
CaJlaCBIHAAFBl TaHBIM (opMaslapbl MEH 3epTTey
onmictepi 3eprrenexai. JKyHenmik Tocim ToxipuOeHi
YUBIMIACTBIPYIBIH MaHBI3bI OMICI PETIHNE erkKeil-
TErXKein KapacTelpeliaabl. Jlepexrepai eHJIEYiH
KOHE HOTIDKENEp/Al HMHTEPIpeTalusuIayIblH  KeH
TapajJfaH CaHJbIK >KOHE caraibIK o/1iCTepi, COHBIMEH
Oipre 3epTTey OOBEKTICIHIH alfHBIMAJIBI apacChIHIAFbI
CTAaTHKAJNBIK J>KOHE JAMHAMUKAIBIK TOYyeIAUTIKTepAl
AKCIIEPUMEHTAJIb/Ibl AHBIKTAY SAICTEpl CHUIIATTAJIFaH.
OHTalmaHaplpy MOceNeNIepiH  IIemIyJIiH opTypii
ITOPUTMIEPI KapacThIPBUIFaH.

JloxkTOpaBIK
JauccepTamus
»azy/Hanucanu
€ JJOKTOPCKOU
nuccepTaruu/
Writing a
doctoral
dissertation

©X03/

TOVY/IHPE
E




Nzyuatorcst  ¢opmbl  TO3HAHUSA W METOJBI
HCCIENOBaHUA B  00JIaCTH  €CTECTBEHHBIX U
TeXHUYeCKUX  HaykK. IlogpoOHO  paccMOTpeH
CUCTEMHBIN HOJIXO0/I B KayecTBe Ba)KHOM
METOJIOJIOTUM JIJIi  OpraHHu3allMi  SKCIIEPUMEHTOB.
Omnucansl HanOoJee pacrnpocTpaHeHHbIE
KOJIUYECTBCHHEIC n KadyeCTBEHHEIC METOIBI
00pabOTKM JaHHBIX W MHTEPIPETALUU TOTYUYEHHBIX
pe3yIbTaTOB, CIIOCOOBI AKCIEPUMEHTATIBLHOTO
ONpPEACNICHUs  CTaTUYECKUX U JIMHAMHUYECKUX
3aBHCHUMOCTEHl  MeXAy TMepeMeHHbIMU OOBEKTa
HCCIICIOBaHUS. PaccmoTpensl pa3JI4HbIC
AJITOPUTMBI PELICHUS ONTUMU3AIUOHHBIX 3a/1a4.

Are being studied cognitive forms and research
methods in the field of natural and technical sciences.
It unites various scientific approaches to organization
of experiments, which, in virtue of the established
traditions, can seldom be met together. As the basic
methodology for planning experiments the system
approach is.

Bazaabik manaep (BII ranaay 6oitbinma komnonenr)/ bazosbie mucuummnabl (B komnonent no Buioopy)/ Basic disciplines (DB optional component)/




Beiiinaix monaep (BII Tannay 6oiibinma komnoneHnT) / [Ipoduannbie nucuunniaunbl (IIJI-KB)/ Profile disciplines (PD optional component)/

KTAKK
7301
/IPZADBP
7301/BPA
MIC 7301

Kipikripinren
TYpJICHIIpTiIITEepAe
ACHHXPOH/IBI
KO3FAITKBIIITapIbIH
KOPFaHBICBIH KYpy /
[Toctpoenue 3amuT
ACHHXPOHHBIX
IBUTATENIEH Ha
BCTPOCHHBIX
npeobpazoparessix /
Building protection of
asynchronous motors
on integrated
converters

[Ton acunxponnabl KO3fanTKeILThl (AK) mamaman Teic
KYKTEME, TOK, KbI3bIIl KETYy OHE TOMEH KEpHEY CHUSKTbI
MYMKIH mpoOiieManap/iaH KOpFay MaceiesepiH YChIHAIbI,
OMTKEHI OJ1 OHEPKACINTE aTKApPYyIIbl MEXaHWU3M PETiHJe
KapKbpIHIBI KonaaHbuiansl. AK TaiiMepriep, KOHTaKTopiap,
kepHey xkoHe  Tok  penenepi  CHSKTBI  Keibip
KOMIIOHEHTTEPMEH KOpFaulybl MyMKiH. byn omic ete
KapanaiibiM KOHE MEXaHUKAIbIK JTUHAMUKAIIBIK
OeimIeKkTepAl KAMTUTBIH KJIACCHKAIBIK OIC  PETiHJE
ocnrimi.  KommbroTepai  koHe — OarmapiamariaHaThIH
norukanslk KoHTposuiepai (PLC) xonmmanyra Heri3uenreH
KOpPFaHbIC ~ o/icTepl MEXaHHMKAJIBIK KOMIIOHEHTTEPiH
KOIIIILIITIH KOS JIBI.

JucnumnnmHa BBOJUT npoOJIeMaTUKy 3aIUTEI
acuHXpoHHOTO nBurarens (AJl) oT BO3MOXHBIX MpoOieMm,
TaKUX Kak MepeHarpsHKeHue, TOK, IEPErpeB U MOHUKEHHOE
HalpsKEHUe, MOCKOJIbKY OH MHTEHCHUBHO HCIOJIb3YETCS B
MPOMBIIJICHHOCTH B~ KA4eCTBE  HCIOJIHUTEIHHOTO
MexaHnu3ma. AJl Moryt OBITh 3alllMIIEHBI C TOMOIIBIO
HEKOTOPBIX  KOMIIOHEHTOB, TaKWX KaKk  TalMephl,
KOHTAKTOpBI, pelie HaNpsHKeHHsT W TOKa. JTOT METOH
WU3BECTEH KaK KIACCHYECKUM METOJl, KOTOPBIN SIBISETCS
OueHb 0a30BBIM U BKJIIOYaeT B ce01 MEXaHHYCCKHUE
JWHAMHYeCcKue neTaaud. MeTodnl 3aliiuThl, OCHOBAaHHBIE HA
WCIONBb30BAaHUM  KOMIIBIOTEPA U MPOTrPaMMHUPYEMOTO
JIOTUYECKOTO KOHTpOJIIIEpa (TJIK), YCTPaHSIOT
OOJIBIIIMHCTBO MEXaHMYECKUX KOMIIOHECHTOB.

The discipline introduces the problem of protecting the

JIOKTOPIIBIK
JUCCepTaIus
xa3y/Hamuca
HHUC
JOKTOPCKOM
JUCCEPTAIHI
/ Writing a
doctoral
dissertation

OXxDKK/
S3BUD/ERE




asynchronous motor (AD) from possible problems such as
overvoltage, current, overheating and undervoltage, as it is
intensively used in industry as an actuator. The AD can be
protected with some components, such as timers,
contactors, voltage and current relays. This method is
known as the classical method, which is very basic and
involves mechanical dynamic parts. Protection methods
based on the use of a computer and a programmable logic
controller (PLC) eliminate most mechanical components.

EKGKTPR
K 7302
IRZIGTPE
7302/RPUR
SCFEM
7302

DnexTp
KO3taJITKbIIITAPbIHAH
repKOHIap MEH
KOPEKTEHAIpY
TOKTAapbIH
nainagsaHaThIH
perenik KopraHsic /
Penetinas 3ammra
HCIIOJIb3YyromIas
FepKOHH " TOKH
IIOAIIUTKH OT
AJIeKTpOABUTaTENEH /
Relay protection using
reed switches and feed
currents from electric
motors

KoceuteicTapiarel  KyaT OenriciH — Taijgay — HeTi3iHIe
KYpBUIFaH 3JIEKTp XYHEJIEPiHIH peJieNiK KOpFaHbICHIHBIH
KaHa aNropuTMAEpi KapacThIPBLIAIBL. DnexTp
KO3FaNTKBIIUTAPBIH ~ KOPFayJbl KYpy OKOHE  3JIEKTp
CTaHUMSUIAPBIHBIH allblK Tapary KypbuirbliapblH (ATK)
Kocy yumiH Kupxrog 3apaapeiH naiiganany MyMKIHIIKTEp1
kepcetuteai. Kymsbic icTey anroputmaepi OepiiareH.

PaccmarpuBaloTCs HOBBIE aJITOPUTMBI PEIEHHBIX 3aIIUT
AJIEKTPHUECKUX CUCTEM, IIOCTPOCHHBIC HA OCHOBE aHAJIM3a
3HaKa MOUIHOCTM Ha mpucoenuHeHusx. Iloka3siBaroTcs
BO3MOKHOCTH HCIIOJIb30BaHMs 3aKOHOB Kupxroda ms
MOCTPOEHMSI 3aIMT 3JIEKTPOJIBUTATENEN U TPUCOEANHEHUI
OTKPBITBIX  paclpeneauTeNbHbix  ycrpoiictB  (OPY)
NIEKTPHUUECKUX CTaHLUH. Harorest AITOPUTMBI
(yHKIIMOHUPOBAHMUSL.

New algorithms for relay protection of electrical systems
based on the analysis of the power sign on the connections
are considered. The possibilities of using Kirchhoff's laws
for constructing protection of electric motors and
connections of open switchgears (OPCs) of electric power
stations are shown. Algorithms of functioning are given.

JIOKTOPIABIK
JUCCEPTALIHS
xa3zy/Hanmca
HHE
JIOKTOPCKOM
JUCCePTALIHT
/Writing a
doctoral
dissertation

DAKDKK/
3BUD/ERE




I'eproHgapaa TOK KOpPFaHBICHIH Kypy HpuHOuNTepi. Icke Jokropibik | DHKDIKK/
GTK 7303 | I'epxonmapaars! TOK Kocy mnapaMerpiepin Ttammay. CesiMranabIKTel Oaranay. nucceprauus | IBUD/ERE
ITZG KOpFaHBICBI/TOKOBbIe I'epxonpapasig KOMETIMEH TOK MHUKPOIPOLECCOPIIBIK >Ka3y/HaHHca
7303/CPRS | 3allUTHI HA FepFOHaX/ KOpFaHbICTapAbl Kypy MyMKiHIiKTepi. ['epkonmapiarbl N
7303 Current protection on MakCUMaJJbl TOK  KOPFAaHBICBIHBIH  TECTUIIK  JKOHE .
reed switches (GyHKIMOHANABIK — AUMAarHOCTUKAachl. JKWBIHTBIK —TapaTy AOKTOpCKon
KYPBUIFBUIAPBI MEH TOK OTKI3TilITEepJe T'epPKOHIAPIIbI Aucceprannu
O€eKiTy epeKIIeTiKTepi. / Writing a
doctoral
[IpyHUMIIBI TTOCTPOECHUSI TOKOBBIX 3alIUT HAa TE€pPKOHAX. dissertation
Br16op apaMeTpoB cpabaTbeIBaHUsI. Onenka
YYBCTBUTEIBLHOCTH. BO3MOKHOCTH MNOCTPOEHUSI TOKOBBIX
MUKpONPOIIECCOPHBIX  3allUT C IOMOIIBIO TI'€PKOHOB.
TectoBas u (byHKIMOHABbHAS JMAarHOCTHUKA
MaKCUMaJbHBIX  TOKOBBIX  3alllUT HA  TIEpPKOHAX.
OcoOeHHOCTH KpemJIeHUusI TEePKOHOB B KOMIUIEKTHBIX
pacnpeeNnuTeNbHbIX YCTPONCTBAX U TOKOIIPOBOJAX.
Principles of construction of current protections on reed
switches. Selection of trigger parameters. Sensitivity
assessment. The possibility of constructing current
microprocessor protection using reed switches. Test and
functional diagnostics of maximum current protections on
reed switches. Features of mounting reed switches in
complete switchgears and current lines.
MTTK MArHITTIK TOK Hoktopneik | DA xIKK/
7304 TpaHCCbOpMaTOpJ‘IapBI TOKTBIH MarHI/ITTiK‘ TpaHC(bOpMaTOpHapBIH}Ia K?pFaHBICTBI JHccepTanus SBUD/ERE
IZMTT HIaFbl KOPFaHBIC / KYpy MpPHHIHITEDI. Icke kocy TMapameTpiIepiH  TaHjay. skasy/Harmmca
7304/PMCT | 3ammrs! Ha Ce3IMTaIABIKTEI Oaranay. ' MarauTTik TOK N
7304 MALHUTHELX TpchFpopleIaTopnapLIHz[a OpTYpJIi TOK KOPFAHBICBIH KYPY HOKTOPCKOi
TpaschopMaTopax MyMKiHairl. TpaHcdopmaTopiap MeH TOJNBIK —Tapary
toxa / Protection on KYPBUIFBLUIAPBIHIA TOK KOPFAHBICBIH JKY3€re achipy e
epeKIIeIiKTePI. / Writing a

magnetic current




transformers

[IpyHOMIBI  [OCTPOEHMS  3alIUT  Ha  MarHUTHBIX
TpaHnchopmaropax TOKA. Bri6op apamMeTpoB
cpabarpiBanusi. OLleHKa YyBCTBUTEIBHOCTU. BO3MOXKHOCTD
MMOCTPOCHUA PA3JIMYHBIX TOKOBBIX 3alllUT HAa MAarHHUTHBIX
Tpancpopmaropax Toka. OCOOCHHOCTH  peanu3aluu
TOKOBBIX 3aIlUT B TpaHcopMaTopax M KOMIUIEKTHBIX
pacrpeeIuTeNIbHbIX yCTPONUCTBAX.

Principles of protection construction on magnetic current
transformers. Selection of trigger parameters. Sensitivity
assessment. The ability to build various current protections
on magnetic current transformers. Features of the
implementation of current protection in transformers and
complete switchgears.

doctoral
dissertation

OBIAKZh
7301/KUG
LSVN
7301/CMF
UVL7301

OTeMenreH,
OacKapbUIaTHIH JKOHE
MKEM/I1 aCKBIH
KepHeyJl
xeninep/KomneHncupo
BaHHEIC,
yrpaBlsieMble U
THOKHE JTHHUT
CBEPXBBICOKOTO
HanpspKeHus1/
Compensated,
managed and flexible
ultra-high voltage
lines.

Aca jxoFapbl KepHEyJli eTeMJENIeH *oHe OacKapbUIaTbIH
AMEKTp OEPUTICIHIH KENIEPIH KYPY KOHE )KYMBIC 1CTEyIHIH
KaNmbl  3aHAbUIBIKTapbiMeH  TaHbIcy.(AXKK). Dnektp
OepliiciHIg UKEeM/I1 KEJJIEPIHIH KYPBUIBIMBIH,
napaMeTpiepiH  KOHE  JKYMbBIC  PEXHMIH  3epTTey.
[Tapamerpiiepin ecenTey >KOHE TaHIAy OJICTEpl JKOHE
OJIapZblH Y3bIHJBIK OOWBIHIIA KEpHEY MEH pEeaKTHBTI
KyaTThl TapaTyFa ocepl. DJEKTp SHEpruschiH OacKapy
peakTopnapel Oap keminep OoifbiHIIA Oepy. Oye kernici
OolibIHIIIA OepiJIeTIH KyaTThl )KOHE OJIap/Ibl ICKE achIpy/bIH
BIKTUMAJI JKOJNJapblH Oackapy Tocinaepi. AWHBIMAbI
TOKTBIH HIaFbIH 3J1EKTp Oepy »keninepi. XKacanasl Taburu
KYaTTBIH aJIbIC 3JIEKTpP Oepiici.

O3HaKOMIICHHE C O6H_II/IMI/I 3aKOHOMCPHOCTIAMU
IIOCTPOCHUA U (bYHKHI/IOHI/IPOBaHI/IH KOMIICHCHUPOBAHHBIX H
YHOPaBJISACMbIX JIMHUH QJICKTponepeaaun CBCPXBLICOKOI'O

JIOKTOpIBIK
JIACCEPTALUS
xa3y/Hanuca
HHUC
JTOKTOPCKOM
JuccepTauuu
/ Writing a
doctoral
dissertation

IOT/IAC/
PPPS




HanpspkeHus (CBH). U3yuyenue cTpyKTypsbl, napaMeTpoB U
peKUMOB  paOOThl THUOKUX JIMHUH 3JIEKTpONeperadH.
Mertoap! pacueTa U BEIOOpA MapamMeTpoB M UX BIUSHHS Ha
pacripeieieHue HaNpsDKEHUS U PEaKTUBHONW MOIIHOCTH T10
e,  llepenada  nyIeKTpO’HEprMM IO JIMHUSAM  C
ynpasisoluMu - peaktopamu. CrocoObl  ynpaBiieHUs
IepelaBaéMOl  MOIHOCTH 110 BO3AYLIHOW JIMHUU M
BO3MOKHBIX MyTel MX peanu3anuu. KoMnakTHble JTMHUU

AJIeKTponepesadn IEPEMEHHOTO TOKA. Janbaue
ANEeKTponepeaadn HCKYCCTBEHHOM HATypaJbHON
MOIITHOCTH.

Introduction with the general laws of construction and
operation of compensated and controlled ultra-high voltage
power lines (UHV). The study of the structure, parameters
and operating modes of flexible power lines. Methods for
calculating and selecting parameters and their influence on
the distribution of voltage and reactive power along the
length. Electricity transmission through lines with control
reactors. Ways to control the transmitted power over the air
line and possible ways to implement them. Compact lines
of alternating current electric power transmission. Long-
distance power transmission of artificial natural power.

ATEBZhSO AWHBIMAJIBI TOK CraTukanbplK 6TeMAUNIK KYpPbUIFbLIAPAbIH KacUETTEPl MEH
AK 7302 a5eKTp Oepiic CUIaTTaMajapblH, MapaMeTpiepli ecenTey >KOHE TaHJay JoKTopIbIK | 3T/ C/
ISKULEPT | xeninepzeri o/iCTEpIH JKOHE OJap/bIH Y3bIHJBIK OOMBIHIIA KEpHEY MEH AUCCEPTANA | pppg
7302/SCDA | CTaTUCTUKAJBIK peaKkTHBTI KyaTTbl TapaTyFa ocepiH, >keii OoifbIHIIA xasy/Hanuca
CPL 7302 eTIMJICYTe apHaJIFaH OepuTeTiH KyaTThl OacKapy TOCUIACPIH KOHE BIKTUMAII 1CKe Hie

Kypbuirbutap/Cratuye aceIpy xkomaapbiH 0uty. FACTS KypbUIFbUIapbIH 3€epTTey, JIOKTOPCKOH

CKHe Op KYPBUIFBIHBIH apTHIKUIBUIBIKTAPEl MEH KEeMUIUTIKTepi

KOMIIEHCUPYIOLIHE KOHE OJIAPJbIH JKYMBIC icTey mpHHUMOTapbl. CTaTHKAJIbIK jaccepraiin




YCTPOMCTBA JJIs1
JIMHUN
QJICKTpoIepcaaqd
IEPEMEHHOTO TOKa/
Static compensating
devices for AC power
lines.

TUPHUCTOPIBIK ~ KOMIIEHCATOpJiap. PeakTuUBTI  KyaTThIH
CTAaTUKAJIBIK KOMIICHCATOPJIaphl. Boitnbik
KOMITCHCAITUSTHBIH 0aCKapbUIAThIH KYPBUIFbLIAPHI. TYpaKkThl
TOKIICH  MAarHATTCWTIH  0acKapbUIATBIH  [IYHTTAYIIbI
peakTop. OIeKTp Oepilic KeNJepiHiH aKTUBTI KOHE
PEaKTHBTI KyaTbhIH KEIICH/1 pEeTTey.

OBnageHue  3HAHMEM  CBOWCTB M XapaKTEPUCTHUK
CTaTUYECKUX KOMIICHCHPYIOUIUX YCTPOWCTB, METOJaMH
pacdueta ¥ BbIOOpa IMapaMeTpOB M UX BIHSHUA Ha
pacrpenesieHie HalpsKeHUsSl U PEaKTUBHOW MOIIHOCTH  I10
JUITMHE, CI0cO0aMH  YIIpaBJICHUS MepeaaBaeMOi MOIIIHOCTH
[0 JIMHUM M BO3MOXHBIX IIyTel peanu3auuu. M3ydeHwue
ycrpoiictB FACTS, npeumyiiecTBa 1 HEJOCTATKH KasKI0TO
ycTpoiicTBa M HpUHIMI UX jAedcTBusA. (CraTuueckue
TUPUCTOPHBIE KOMIIEHCATOPBHI. Cratuueckue
KOMIIEHCATOPBhl PEAKTUBHONW MOIIHOCTH. YIIPaBIIsIEMbIE
YCTPOMCTBA MNPOJOJIBHONM KOMIIEHCALIMU. Y IIPaBIIIEMBII

IIYHTUPYIOIINN peakTop c ITOAMAarHN4MBaHUEM
IIOCTOSIHHBIM ~ TOKOM.  KOMIIIEKCHOE — peryianpoBaHue
AKTUBHOU u PEaKTUBHOU MOIIIHOCTHU JIMHUN
JJIEKTPOIIEpEIayH.

Mastering the knowledge of the properties and
characteristics of static compensating devices, methods for
calculating and selecting parameters and their influence on
the distribution of voltage and reactive power along the
length, ways to control the transmitted power along the line
and possible implementation ways. The study of FACTS
devices, the advantages and disadvantages of each device
and the principle of their operation. Static thyristor
compensators.  Static reactive power compensators.
Managed devices for longitudinal compensation.

/ Writing a
doctoral
dissertation




Controlled shunting reactor with magnetic direct current.
Composite regulation of active and reactive power of
power lines.

AKZhKPO
K 7303
/IKPPSLSB
N 7303/
DPCEHVL
7303

ACKBIH KepHEYITi
KETUIepIiH
KYPBUIBIMBI,
napameTpIiepi JKoHe
OTKi3y
kabineti/KoHCcTpyKIn
s, TapaMeTpbl U
POy CKHAsI
CIIOCOOHOCTH JIMHUH
CBEPX BBICOKOTO
Hanpsokenus/ Design,
parameters and
capacity of extra high
voltage lines.

Aca xorapel  kepueynai  (AXKK) oye  keminepi
QJIEMEHTTEPIHIH  MapaMeTpiiepi MEH KOHCTPYKTHBTIK
EpEeKILETIKTEePIH JKOHE OJIApAbIH MEXaHHUKAIbIK JKOHE
AJIEKTPIIIK CHUIMATTAMATAPBIHBIH EPEKIIEeTIKTepiH 3epTTey.
XKoraps! KambIKTeIKTapFa 0epy kesinae AXKK xeminepinig
OTKi3y Kalijeri >koHe omapabl apTTeipy xomimapel. AJKK
KENJIEPIHIH KYMBIC PEXHUMIEPIH €cenTey oIiCTeMECiH
MmeHrepy, AXK oye jkemisiepiHiH KYMBIC peXUMACPIH
€cenTey KOHE TalAaylblH MPaKTUKAIBIK JaFAblIapbiH
MEHrepy. AWHBIMAJIbl TOKTHIH IIaFbIH AJIEKTp Oepy
xeminepi. 35, 110 xone 220 kB marbiH oye »xemninepi.
TipektepaiH 3amaHayd KOHCTpyKuusiapbl. bomar xen
KBIpJIBl KOHE BIKIIAM TipekTep. KoMmo3urTTik TipekTep
KOHE ChIMJIAP.

N3yuyenne nmapaMeTpoB U KOHCTPYKTHUBHBIX OCOOEHHOCTEH
3JIEMEHTOB BO3YLIHBIX JIUHUN CBEPXBBICOKOT'O
Hanpspkenns (CBH) u 0coOeHHOCTH MX MEXaHHUECKUX U
INEKTPUUYECKUX XapaKTEPUCTHK. [IponyckHas
crocobHocThio uHME CBH M myTu ux moBbIlLIEHUS TpU
nepegaye Ha Oonbiine paccTosHUS. OCBOEHHME METOIHMK
pacyera pexumoB padotrel guHuid CBH, ocBoenue
MPAaKTUUYECKUX HAaBBIKOB pacyeTa W aHaju3a pPEKUMOB
pabotel Bo3mymHbIX JmHUE CBH. Komnaktaple nuHUM
JNIEKTpONEpeaud  MEePEMEHHOro  Toka. KommakTHble
Bo3aymHbeie JuHuA 35, 110 m 220 kB. CoBpemeHHBIC
KOHCTpyKUuuu  omnop. CranbHble  MHOTOTPAaHHBIE U
y3k00a30Bble onopbl. KoMIO3UTHBIE OMOPHI M TPOBOJA.

JIOKTOPIABIK
JqUccepTanus
xazy/Hammca
HHE
JIOKTOPCKOM
JccepTaluu
/ Writing a
doctoral
dissertation

39T/25C/
PPPS




The study of the parameters and structural features of the
elements of overhead lines of extra-high voltage (UHV)
and the features of their mechanical and electrical
characteristics. The capacity of the UHV lines and the
ways to increase them when transmitting over long
distances. Mastering the methods of calculating the
operating modes of the air-traffic UHV lines, the
development of practical skills in calculating and analyzing
the operating modes of the air-traffic UHV lines. Compact
alternating current power lines. Compact overhead lines
35, 110 and 220 kV. Modern reliance structures. Steel
multifaceted and narrow-base supports. Composite reliance
and wires.

ETZhRSSB
BZh 7304
/ICSKYRNE
SS 7304/
DMCSORE
NS 7304

DneKTp TopanTtap MeH
KyHrenepaiy
PEXRUMITIK
CEHIMIUTIITIH CaHILIK
OaKpuIay XKOHE
Oackapy
xyhenepi/Ludpossie
CUCTEMBI KOHTPOJIS U
yIPaBJICHUS
PEXKUMHOMN
HaJIeKHOCTH
BJIEKTPUYECKUX CETEH
u cucrembl/ Digital
monitoring and
control systems for the
operational reliability
of electrical networks
and systems.

DOnexTp TopanTapbl KYMBICBIHBIH  CEHIMJIUIIN  MEH
OPHBIKTBUIBIFBIHBIH TEXHUKAJIBIK KOPCETKIIITEPIH ecenTey,
AJIEKTP DHEPreTUKANIBIK JKYHelep pexuMaepiH Oackapy,
KaJbIOTBl  JKOHE  aBapUsJIBIK ~ PEKUMAEPAE  JIEKTP
SHEpreTHKaNblK  JKydenepal  Oackapy  mpolecTepiH
MaTeMaTHKaNbIK  MOJAEIBAEY, DIEKTP HHEPreTHKAIBIK
KYHEIepIiH KYMBIC PSKUMICPIH aBTOMATTAHMABIPY KOHE
6ackapy Macenesepi, JJIEKTp TopanTapbl peKUMiH Oaranay
olicTepl MEH alroOpUTMJIEpl, OPHBIKTHUIBIKTHI Oaranay,
aBapusira  Kapchl ~ OackapyIbsl — ecenTey  ajiropuTMi
OKBITBIIAABI, MHUQPIBIK OakpuIay MKoHE JepeKkTep Oepy
0a3achlHa TEXHOJOTUSJIBIK KOHE KYHENiK aBTOMAaTUKaHBI
EHTI3y/l 93ipJey Ke3iHJer TeXHHUKAIBIK - YKOHOMUKAIBIK
HET137IeMEHIH 9IICTEPi MEH aJITOPUTMIEPI.

I/I3yan0Tc;1 MOHATHUA pacdC€Ta TCXHUYCCKHUX MoKa3aTesei
HaACKHOCTH H yCTOﬁ‘-IPIBOCTPI pa6OTI)I 9JICMCHTOB CCTH,

JIOKTOPIABIK
JIACCEPTALUS
xa3y/Hanuca
HHUC
JTOKTOPCKOM
AucCcepTannn
/ Writing a
doctoral
dissertation

D3T/33C/
PPPS




yIOpaBIEHUS PEKUMaMU 3JIEKTPOIHEPTETUUECKUX CUCTEM,
MaTeMaTH4eCKOro MOJIETITMPOBAHUS IIPOLIECCOB
yIpaBiIeHUS AJIEKTPOIHEPIeTUUECKUX CUCTEM B
HOpPMaJbHBIX W  aBAapUUHBIX  PEKHUMAaxX,  BOIPOCHI
aBTOMATH3allUd ¥  yNpPaBIECHUS PEKAMaMH  PaOOTHI
INEKTPOIHEPreTUUECKUX CUCTEM, METOABI U aJIrOPUTMBI
OLIGCHKM  pEXUMa  JJIEKTPUYECKOM  CeTH,  OLEHKHU
YCTOMYMBOCTH, AJITOPUTMA pacueTa MPOTUBOABAPUIHOIO
yOpaBi€HUs;  METOAbl U AITOPUTMbI  TEXHUKO-
9KOHOMMYECKOTO o0OCHOBaHHS  NpU  pa3paboTKe
BHEJPEHUS TEXHOJIOTMYECKON U CUCTEMHOM aBTOMAaTUKHU Ha
6a3e uuppoOBOro KOHTPOJISA U Nepeaayy JaHHbIX.

We study the concepts of calculating the technical
indicators of reliability and stability of the network
elements, control the modes of electric power systems,
mathematical modeling of control processes of electric
power systems in normal and emergency modes, the issues
of automation and control the modes of electric power
systems, methods and algorithms for assessing the mode of
the electric network, stability assessment, algorithm
emergency control calculation; methods and algorithms of
a feasibility study when developing the implementation of
technological and system automation based on digital
control and data transfer.




Hoxropasik | DMK/
3epTTey HOTHXKENIEPIH OHJICYIIH HETI3T Ke3eHJAepl MEH mucceprarms | MO/

TTPA 7301 | Tunrix omicTepi, WKeMIi  aBTOMATTAH/IBIPBLIFAH KyHenepIiH xasy/Hamca | EMED

/ATTP TEXHOJIOTUSJIBIK 3aMaHayd ©OHIIPICTIK OHIIPICl, TEXHOJIOTHUSIILIK IIPOIECTEDP e

9 7301/ATTP | mpouectepai MEH >Ka0JBIKTapJblH MaTeMaTHKAaJIbIK MOJCIBACPIH KYpPYy .

7301 aBTOMATTaHABIPY/ABT MPUHLMIITEP], TEXHOJIOTUSJIBIK aKMapaTThl >KUHAY KOHE AOKTOpCKon
OMaTH3alMsl TUIIOBBIX OHJIEYy TEOPUACHl D3JIEMEHTTepl, OacKapy CHUTHalIJapblH AuccepTalnu
TEXHOJIOTUYECKUX KAJBINTACTBIPY, €HOEKTI FBUIBIMU  YHBIMAACTHIPYABIH / Writing a
poLECCOB/ HeTi3/1epi 3epTTENTreH. doctoral
Automation of typical dissertation
technological W3yyaroTcsi OCHOBHBIC JTambl M METOIbI 00pabOTKU
processes pe3yabTaToOB HCCIe0BaHUM, COBPEMEHHOE

IIPOMBIIIIJIEHHOE IIPOU3BOJICTBO THOKHMX
ABTOMATU3UPOBAHHBIX CHCTEMAaX, MPHUHIUIBI MTOCTPOEHUS
MaTEeMaTHYECKUX MOJeNeH TEXHOJOTHYECKUX MPOLIECCOB U
o0opyI0BaHus, 3IEMEHTOB TEOPUHU cOoOpa U IMepepadoTKu
TEXHOJIOTMYecKoN nHpopMauu, GopMUpPOBaHUS CUTHAJIOB
yIpaBJIEHUS, OCHOBBI HAYYHOUN OpraHu3alluy Tpy/a.

The main stages and methods of processing the research
results, modern industrial production of flexible automated
systems, the principles of constructing mathematical
models of technological processes and equipment,
elements of the theory of collection and processing of
technological information, the formation of control signals,
the basis of the scientific organization of labor are studied.

10 EZhKZKE DJEeKTp KeTeriHiH TeXHOMOTUSIIBIK MEXaHU3MIEPIIH KYMBICHIHBIH JHEPTHUS Jloxropaeik | SMIAK
Y 7302 Kazipri 3aMaHFbl YHEMIEHWTIH pEKUMIEPIH KaMTaMachl3 €TETiH Kasipri auccepranns | /3MII]/
ISKEE KeLleH 1 SHepTus 3aMaHFbl TOJIBIK 3JIEKTP KETEKTEpiH Oackapy »xyilenepiH Kasy/Harmca EMED
7302/MCE | yrempaeymrinepi KYpy HPUHIMIITEPI MEH 9ICTepl OKBITHUIAbI. AWHBIMAIBI HUe
ED 7302 /CoBpeMeHHbIE JKOHE TYPAKThl TOKTHI JJIEKTP >KETEKTEPIHIH MaKCaThl, JTOKTOPCKOM

KOMILJIEKCHBIE Kypambl, KypbUly TPHHIMITEPi, OacKapy >Kyhenepi xoHe




sHEprocOeperaronme
AJIEKTPONPUBOIA/
Modern complete
energy-saving electric
drives

KYMBIC PEXKHMi, COHJIAi-aK OJIapAbIH KOPEKTEHAIPY
KO3IHJET1 KEeITIMEH dHEPTUsiHbl YHEMICYIIH YHICCIMILTIT

MEH SHEprus yinecimueyaig KHUBIHABIKTapbIH
KapacThIpa/ibl.

W3yyarorcss  NPUHIUIBI ~ TOCTPOEHHS W CHOCOOBI
peanu3ali  CHUCTEM  YOPAaBJICHUS  COBPEMEHHBIMHU

KOMILJICKTHBIMHU 3JIEKTPONPHBOAAMH, 00ECIICUNBAIOIIIUMHU
sHeprocoeperamImue pekuMbl pabOThl TEXHOJIOTHYCCKHUX
MEXaHU3MOB. PaccMaTpuBarlOTCS  Ha3HAY€HHE, COCTaB,
IPUHILUIBI IOCTPOCHUS, CUCTEMBI YIIPABICHUSA U PEKUMBI
paboThl KOMILICKTHBIX 3JEKTPOIPUBOJIOB MOCTOSHHOTO M
INEPpEMECHHOTO TOKOB, a TaKXKC HX OHCPIreTUYCCKasa
COBMECTUMOCTh C T[HTAOMICH CEThI0O W  IpOOIIEMbI
JHEProcOepeIKEHUSI.

The principles of construction and methods for
implementing control systems of modern complete electric
drives that provide energy-saving modes of operation of
technological mechanisms are studied. The purpose,
composition, construction principles, control systems and
operation modes of complete electric drives of direct and
alternating currents, as well as their energy compatibility
with the mains and problems of energy conservation are
considered.

JIACCEPTALUU
/ Writing a
doctoral
dissertation

OTMEETA . . OMDBXK/D
A 7303 Optanan TemKil OpTaJ'ILIKT.aH TENKill  KOHIBIPFBUIAP/AFRI  JHEPTUSHBI JIOKTOPIIBIK MOIL/

11 MeXaHU3MIEPIiH YHEMAEYIIH MYMKIH JKOJIapbl, CYJIOAibIK IIemimaepi aHccepTanus
/MPEECM AIIEKTP JKETET1HIH KOHE  JKEKENereH  JJIEMEHTTEpAEri  HIBIFBIHAAP]IbI xa3y/Hamnuca EMED
7303/ SHEPTUs THIMAUTIITTH azaiiTaThlH Oackapy alNropuTMIepl KapacTbIpbLIajbl. HHE
MIEEEDC | aprroipy omictepi ABTOMATTaHJBIPBUIFAH  JJIEKTP  JKETerli  KeMeriMeH JOKTOPCKOM
M 7303 /MeTo1bI HOBBIIIICHUS TEXHOJIOTHSUIBIK TIPOLIECTEpAE JHEPrHs YHEMICYAl KOHE JHUCCEePTALNH

SHeprodPpPeKTUBHOCT SHEprus YHEeMJEY/l KaMTamachl3 €TeTiH JJIEKTP >KETETriH / Writing a




H JJICKTPpOIIpHUBOIOB
LIEHTPOOEIKHBIX
Mexanusmos/ Methods
for improving the
energy efficiency of
electric drives of

Oackapy KYHeCiH Kypy dicTepi MeH KYpbUTy IPUHIIUITEP]
OKBITBLIA/IBL.

PaccmaTpuBaroTCsi BO3MOXHBIE IIyTH YHEProcOepeKeHHsI B
arperarax eHTPOOEKHOTO NEHCTBUS, CXEMHBIC PEIICHUS U
QITOPUTMBl YIPABIEHUS, MHUHUMH3UPYIOLIHE TOTEPU B

doctoral
dissertation

centrifugal OTACIBHBIX  JJIEMEHTaX. U3zyuarores TPUHIIMIIBI
mechanisms. MIOCTPOCHUSI U CHOCOOBI peajn3aliu CHUCTEM YIpPaBICHHS
9JIEKTPOIIPUBOAMH, 00€eCTIeYNBAIOIIINX
sHeprocOeperaronfe pekuMbl padOThl W OPraHU3AIMIO
SHEPronoTpeOieHus B  TEXHOJOTHYECKUX  IPOIEccax
CpeICTBaMHU aBTOMATU3UPOBAHHOTO AJIEKTPOIPUBO/IA.
Possible ways of energy saving in centrifugal units, circuit
solutions and control algorithms that minimize losses in
individual elements are considered. The principles of
construction and methods for implementing electric drive
control systems that provide energy-saving modes of
operation and the organization of energy consumption in
technological processes by means of an automated electric
drive are studied.
OMETPSh OHEepKCINTIK Herisri crangapTTel OacKapbUIaTBIH JJIEKTP JKETEKTEpl JIOKTOPIIBIK IMOK
12 | ZA 7304 MeEXaHU3M/ET1 KOHE  ONApIbIH  JKYMBICBIHBIH  JHEPTUSIIBIK  THIMJIL JUCCEPTALIMS /OMBIY
IMIPPEPM | sneprus TuiMainirinin PEeXUMIEP], OPTYPJi TEXHOJIOTHSIBIK KOHABIPFbLIAP/IA xazy/Harmca | EMED
7304/ MOTEHIIUAJBIH O0JDKay KOJIJIaHy ~EpeKIIeTIKTepl JKOHE ONIapAbIH THIMALUIITH HHUE
RFMEEPI | *oHe 3epTTey Oaranay omicTepl 3epTTENreH. JTOKTOPCKOM
M 7304 onicrepi/MeToabl JUccepTanuu
WCCIICIOBAHHS u W3ydatoTcsi ~ OCHOBHBIE  THIIOBBIE  pETyJIUpPYEeMbIC / Writing a
MIPOTHO3UPOBAHUS ANEKTPONPUBOIBI U SHEProdPPEKTUBHBIX PEKUMOB HUX doctoral
MOTEHIIAAIa paboThl, OCOOCHHOCTEH TPHUMEHECHHUS B  PA3IMIHBIX dissertation
SHEeprodPPeKTUBHOCT TEXHOJIOTUYECKUX YCTAaHOBKAaX M METOJOB  OLEHKH HX

U B TNPOMBIIIICHHBIX

2 PEeKTUBHOCTH.




MeXaHu3Max/
Research and
forecasting  methods
of energy efficiency
potential in industrial
machinery.

The basic typical adjustable electric drives and energy-
efficient modes of their operation, the features of
application in various technological installations and
methods for assessing their effectiveness are studied.

KEYTDM Jokropnbik | DAOKDIKK/
7301 auccepranus | SBUD/ERE
13 /SPPTEK [ToH pJOKTOpaHTTApABI DJICKTP KEIUICPIHIACTI SHEPTHs xa3y/Hammca
Kazakcranma TUIMIUTITT JCHTEHIH aHBIKTayFa, JJICKTP SHEPTHUSCHIHBIH HUE
7301/ SHEPIUsHbl YHEMJEY carmacelH apTTBIPyFa JKOHE 3JIEKTPMEH KaOJbIKTayIaFbl JTOKTOPCKO#
MPPTESK TEXHOJIOTUSCHIHBIH, CEHIM/IITIKKE KYKTEJITEeH HET13r1 MIHJIETTEPMEH JECCepTaIHH
7301 JTaMyBI JKOHE TaHBICTBIPY MaKCaTbIH KOSBI. / Writing a
macerenepi doctoral
/CoBpeMeHHbIe JlMcuuIUIMHA CTaBUT LIEJIbI0 O3HAKOMMTBH JIOKTOPAHTOB C dissertation
poOIEeMBI 1 OCHOBHBIMH 3aJlauaMH, BO3JIOKCHHBIMH Ha OMNpPEHACICHHS
NePCHEKTUBHBIE YPOBHsI 3HEPro3(p(PeKTUBHOCTU B HIEKTPUUYECKHUX CETSX,
TEXHOJIOTUHT TIOBBIIICHUS] KaueCTBa JJIEKTPOIHEPTUU W HAJESKHOCTH B
SHEeprocOepeKeHus B JIEKTPOCHAOKEHUH.
Kazaxcrane/ Modern
problems and The discipline aims to familiarize doctoral students with
promising the main tasks assigned to determining the level of energy
technologies of energy efficiency in electric networks, improving the quality of
saving in Kazakhstan. electricity and reliability in power supply.

14 DIEKTp PHEPTUSAHBI OpPTYpJIl KYLITIK SHEPTUS TYPJIEPICHIIPTIIUTEPIIH KYMBIC Hoktopnbik | DHxDKK/
EETZB TYPJICHAIprimTepAai icTey NMPUHLMIITEPlI MEH CHMaTTamajiapbl KapacThIPbLIabl; aucceptas | DBUD/ERE
7302 /SUPE | 3amanaywu TY3€TKIITep, €HII — WIYJIbCTIK TYpJCHIIprimTep, *a3zy/Hanmca
7302/MCP | 6ackapy/CoBpeMEHHBI WHBETOPIIAp, )KULTIK TYpIACHIIpTiTep koHe T.0. HUE
C 7302 € yIIpaBiIsieMbIE JTOKTOPCKOM

npeoOpa3oBaresn PaccmarpuBaercss NpHHUMIBL pabOTHl  XapaKTEPUCTHKH JHCCepTaliu
AIIEKTPOIHEPTUH/ CHJIOBBIX IPE0OpO30BaTeNiell JHEPTruH: BBITPSIMHUTEIH, /Writing a
Modern controlled IIMPOTHO — HMMITYJIbCHBIE INpeoOpa3oBaTey, MHBEPTOPHI, doctoral




power converters

mpeoOpa3oBaTeay YacTOThl U T.A. OJUH M3 OCHOBHBIX
MIPEAMETOB ISl MOJIb30BaHUs IIPU HAIMMUCAHUM JOKTOPCKOU
JIACCEPTALUU.

The principles of operation and characteristics of various
power energy converters are considered; rectifiers, now-
pulse converters, invetors, frequency converters.

dissertation

OHeprusHbIH [TonHiH MiHIETTEpl - MOKTOpAHTTApAbIH OUTIMHIH Oepik Jokropieik | DAOKDIKK/
EKKKZhP | KOpeKTeHAIpyaiH HEri37IepiH, >KOFapbl MaTEeMaTHKaJbIK MOJCHUETIH >KOHE auccepranus | YBUD/ERE
BBA 7303 | Ko3iH Kalita KAHAPTBUIATBIH SHEPrHst KO3ACpiHiH oneyeTiH Oonkay xa3y/Hamnmca
15 /MOPPVIE | aHapTyIbix CaJlaChIHJIaFbl OHIIPICTIK 1C-OpEKETTepi >KY3ere achipy HUE
MOTEHIMAJIBIH O0IDKay YIIiH KETKUTIKTI MPAKTUKAIIBIK JaFAbLIAPIbI JTOKTOPCKOM
7303/ XKoHe Oararay KAJIBIIITACTHIPY. JccepTaluu
MAPPRES onicrepi/MeToapl / Writing a
7303 OLIEHKU U 3amaud JUCHUIUIMHBL -  (OpPMHUPOBATH y JIOKTOPAHTOB doctoral
MPOTHO3UPOBAHUS TBEp/AbIC OCHOBBI 3HAHWM, BBICOKYIDO MAaTEMaTHUYCCKYIO dissertation
MoTeHI1aa KyJbTypy ¥ MpPaKTUYECKHE HAaBBIKU, JOCTAaTOYHBIC JJIs
BO300HOBIISIEMBIX YCHEIHON MPOU3BOACTBEHHON JEATEIBHOCTH B 00JACTH
MCTOYHHUKOB SHEPTUU IIPOrHO3UPOBAHUS HNOTEHIIMAJIOB BO300HOBIISIEMBIX
/ Methods for MCTOYHUKOB YHEPTHH.
assessing and
predicting the Problems of discipline - to form at doctoral candidates the
potential of renewable firm bases of knowledge, high mathematical culture and
energy sources practical skills sufficient for successful production activity
in the field of forecasting of potentials of renewables.

16 Ken xxone KyH Ken KoHe KyH DHEPrUSCBIH DJJIEKTP OSHEPIUsChIHA JIOKTOPIIBIK DAKIKK/
ZhKKZO KyaTbIH 3aMaHayH TYPJICHAIPYIiH TEXHOJIOTUSIIBIK onicrepi MeEH aucceprauus | SBUD/ERE
eH1ipy/CoBpeMeHHas NPUHLMITEPIH, KYH  JKOHE  JKel  CTaHUHUSJIApbIH xa3y/Hanuca

7304 BETPEHHas U KoOaay/IblH, MOHTaX/1ayIbIH KOHE KOHACY/AIH 3aMaHayd HUE
/SBSG COJIHEYHAas OMICTEPIH 3ePTTEY. JIOKTOPCKOM
7304/MWS | renepanms/ Modern JyccepTaluu




G 7304 wind and solar
generation

N3ydeHne MpUHLUIIOB U TEXHOJOTHYECKMX METOJ0B
npeoOpa3oBaHusl BETPOBOM W COJIHEYHOM »SHEpPruu B
JJIEKTPUYECKYI0  DHEPIUI0,  COBPEMEHHBIX  METOJO0B
IIPOCKTUPOBAHMsI, MOHTA)Ka M HAJNAAKU COJHEYHBIX U
BETPOBBIX CTAHLIUM.

Study of the principles and technological methods of
converting wind and solar energy into electric energy,
modern methods of design, installation and commissioning
of solar and wind stations.

/ Writing a
doctoral
dissertation

Kacdenpa oTbIpbIChIHa KapaCTHIPBLI/IBI
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