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Onucar onvim coémecmHoti padomol
04y Cubupu u Tomckozo norumex-
HUYeCK020 YHueepcumema no 1nodzo-
moske KeAAUPUUUPOSAHHBIX KAIPOE 6
o0Aacmu ducnemuepcKozo YnpasAeHus
IACKMPOIHEP2EMUIECKUMU  CUCITIEMA-
MU U 10 NOBLIULEHUTO NPOPeCcCUOHAND-
H020 YposHs U MOOUALHOCU Chelua-
aucmos OAY u PAY Cubupu.

CoBMecTHas MHOTOAETH:S paboTa
O0BeaHEHHOTO  AMCIIETYEPCKOTO
ynpapaenus sHeprocucreMamu Cu-
oupnu (OAY Cubupmn) n Tomckoro
IIOAMTEeXHNYECKOTO  YHUBEepCUTeTa
(TIIY) mo moaroToske cIeluaAlc-
TOB AASl TPEeANPUATUII DAEKTPO-
SHEepPreTUKM Hadaaach C BHeApeHMNs
10 MHUIIMATUBE U IIPY COACTICTBUN
CHeIMaAncToB u pykosogcrsa OAY
B MpaKTUKy y4eOHOro IIporiecca
cIienaAbHBIX IIPOMBIIITA@HHBIX
IIpOTpaMM AAsl pacyéTa yCTaHOBMUB-
IIUXCSl PEXMMOB U IIePeXOAHBIX
DAeKTpOMeXaHIYeCKIX ITPOIIeccoB
B 9AEKTPODHEPIreTMYecKnuX CucTe-
Max. IlepBhIil >Ke OIBIT MCIIOAB30-
BaHIS ITPOMBIIIAEHHBIX IIPOrpaMM
IpU U3y4eHU! AVICUMUIIANH «ABTO-
MaTMKa BDHeprocucreM», «DAeKT-
puJecKkasi 9acTh 9A€KTPOCTaHIINII»,
«Peaerinas 3ammra» IIOKasad, 4TO
®TU HIPOrpaMMbl He TOABKO AQIOT
BO3MOXKHOCTD BBIIIOAHATL ydeOHbIe
paboTel, TPUOAMIKEHHBIE K ITPaKTH-
Ke, HO M ABASIIOTCSI MOIITHBIM 00Oy4Ja-
oM cpeactsoM. HabGaogaembre
pe3yAbTaTel  pacyéToB  TpeOyIoT
OOBsCHEHNS M TOAKOBAHNSA, YTO sB-
A5€TCA CUABHBIM TIOOYAUTEABHBIM
¢axTopom aas OGoaee rayboOKOro
U3yYeHNs] TeOpeTUJecKuX OCHOB
MOJeAMPYeMBIX ITPOIIeCCOB.

Ha onpeaeaénnom srarie cosmect-
HOI1 pabOTHI MOABUAOCHL OCO3HAHME
TOTO, 4TO AAs O0aee 9PPeKTUBHOTO
UCIIOAB30BAHMS  ITPOMBIIIAEHHBIX

IIporpaMM  Kak
B y4eOHOM IIpo-
mecce, Tak 1 B
HpaKkTU4YeCKOM
A€sITe AbHOCTU,
HeoOXoamMMO
AOCTAaTOYHO
rayookoe  u3-
ydyeHmne  Mare-
MaTMU4YeCKUX
MoJeaen n Me-
TO40B pacuéra,
IOAOXKEHHBIX B
X OCHOBY.
[TosTOoMy B
/ y4eOHBI I1AaH
b - MHOATOTOBKMU

'
L - ¢ CTYA€HTOB  TIO
CrenmuaabHO-
‘ r . cram  «Peaeit-
Has 3amuTa U

M. " Kobvtmes aBTOMAaTU3aIINs
91eKTPODHEPTeTUYECKUX  CUCTEM»
U «DAeKTpUUecKye CTaHIUI» II0
IIporpaMMe, COr1acoBaHHOII CO CIle-
mnaaucramn OAY Cubupn, Oblaa
BBeJeHa AMCIIMIIAVHA, ITOCBSIIIEH-
Has MaTreMaTU4decKVM OCHOBaM
CHeIaAbHBIX ITPOTPaAaMMHBIX KOM-
I11eKcoB. B m3yueHun gaHHoim Amuc-
LMIIAMHBL  CUCTeMaTU4YecKu IIpo-
BOAMANCh COBMECTHBIE CeMIHapBhI
cnernnaancros OAY u npenoga-
Bateaent TITY. Ha »Ttmx cemmnapax
creruaaucter OAY Takke 3HAKO-
MIAM IIperogaBaTeeit ¥ CTYAeHTOB
C HOBBIMU TE€XHO/AOTVSIMM YIIpaB/e-
HIST DA€KTPODHEPreTUIeCcKUMI CU-
CcTeMaMI U CO CBOMM OIIBITOM pac-
9ETOB 1 MAaHNPOBAHILS PEXKIIMOB.
B 2004 r. Ha Da3e HaKOILA€HHOTO
OIIBITa COBMECTHON padOThI ObIAM
OpTaHM30BaHBl ~ KypChl  ITOBBIIIIe-
HIUS KBaAUPUKALUIU A4S MOAOABIX
cnenpaancros OAY Cubupn un cu-
oupckux PAY no teme «Teoperu-

B

YeCcKe OCHOBBI
yopaBAeHU
DAeKTpODHepre-
TUYECKUMU CU-
cremamm». IIpo-
rpaMMa KypcoB,
paccuyuTaHHas
Ha 160 wyacos,
COACPXUT IATh
MOAY A€IL:

1. Vcranosus-
IIeCs PeXKMMBI
DAEKTpODHEp-
TeTUYEeCKUX  CU-
CTeM, MeToAbl U
CpeACTBa UX pac-
yéra.

2. Ilepexoausie
DAEKTPOMarHuT-
Hble U DAEKTPO-
MeXxaHMJecKue
IIPOLIeCCHI B
DAEKTPOYHEPTeTUYECKUX —CUCTeMaXx.
Mertoap! 1 cpeacTBa pacyéTa U aHa-
AU3a TIePEXOAHBIX IIPOLIeCCOB.

3. Peaeiinas sammra 1 IPpOTUBO-
aBapuifHas aBTOMaTHKa.

4. PexxuMbl pabOTBI HA€KTPOCTaH-
UMl B COCTaBe DAeKTpODHepreTu-
4ecknx cucreM. ABTOMaTU4yeckoe
peryanpoBaHue 4acTOThl UM aKTUB-
HOM MOHTHOCTIA.

5. Texroa0rUsA NAaHUPOBAHUS AVIC-
IeT4epcKoro rpaduxa.

Cogepxanme  A€KIMOHHBIX U
NPaKTUYECKUX 3aHATUN YBI3aHO C
ACVICTBYIOIIIMMM ~ HOPMAaTUBHBIMU
AOKYMEHTaMM, B YacTHOCTM TaKMU-
MH, Kak «MeToaudeckne yKasaHUs
II0 YCTOMYMBOCTU DHEPIOCUCTEM»,
«OcHOBHBIE TI0AOXeHUsl IO Iiep-
BUYHOMY U BTOPUYHOMY peryAau-
POBaHMIO 4YacTOTHI I aKTMBHON
momHoctu B EDC Poccun», «llpa-
BUAa NPeJOTBPAIeHNS Pa3BUTIA
U AMKBMAALUMU HapyLIeHUI HOp-

IO. C. Boposuxos

P. A. Baiinuumerin
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TOMCKUA NONIUTEXHUK

MaAbHOTO peXXMMa DAeKTPUIecKoi
yacTu DHeprocucrem», «Texnimge-
cKue npasmuaa opranusanum B EDC
Poccun aBromMarnueckoro orpaHu-
YeHIsI CHVYDKEHIIS 4YacTOTHI IIPU aBa-
putHOM ,Zl,E(l)I/ILU/ITe AKTVBHOM MOIII-
HOCTM (aBTOMAaTK4YecKas JacTOTHas
pasrpyska)».

3aHATU:A Ha Kypcax IMOBBIIIeHI
KBaAnQUKaIUM IIPOBOAAT Kak IIpe-
nogasatean TIIY, Tak U OIBITHBEIE
crnenyaavcter OAY Cubupu.

3a ueTplpe IIMKAA 3aHATUI IIO
IporpaMMe IOBBIIIeHNs KBaaupu-
KaIMy Ha Kypcax IIpouiaym oOyde-
Hue okoao 80 paboramkos OAY n
Bcex PAY Cubupm mpm mTorosom
KOHTpOJe, IIPOBOAMBIIIEMCSI KO-
MMCCHeN OIBITHBIX CIelaAlCTOB
oAay.

M3ayyenme Ha Kypcax BOIIPOCOB,
KacaloIMXCsl KOMIIeTeHIIMM  pas-
AmgHpIX cayx0 OAY n PAY, cno-
COOCTBYeT TOBBIIIIEHNIO KadecTBa
BBIIIOAHsIEMO PaboOThl, a Takxe
CO34a€T AydIllne yCAOBUS A4S IIPO-
JeccnonaabHOI MOOMABHOCTH CITe-
L11aAVCTOB.

PedpopMmupoBaHme BLICIIIETO TeX-
HIYeCKOro oOpa3oBaHNs, U B JacT-
HOCTM IlepexoJ, Ha ABYXCTyIleHdYa-
TYIO cucTeMy «0aKaJaBp — MarucTp»,
1oTped0BaA0 IMPUHATHUA yIIpeXKAa-
IOIINX Mep II0 ODecIiedeHMIO IO0A-
TOTOBKU CITeITMaAlCTOB B COOTBeT-
CTBUM C TeKyIlell IOTpeOHOCTHIO U
Ha IIepPCIeKTUBY.

Aas pelleHus STON 3ajadu B
2007_r. xadeapoit DAEKTPUIECKIX
craunun TIIY u coenmaamcramMu
OAY 6r1aa paspaboraHa marucrep-
CKasl IIporpaMma «YIpaBAeHle pe-
KIMaMI  941eKTpODHepreT4ecKx
cucrem». [Tporpammoit mpeaycmar-
puBaeTcs yrayoa€HHOe WU3ydeHMe
TeOpeTUYecKX OCHOB yIIpaBAeHUs
peXumMaMm  9AeKTpOHepreTmdec-
knx crucreM (D9C), HOpMaTUBHOM
0a3bl yIpaBAeHNs U DKCIIAyaTalun
9DC, ocBoeH1e COBpeMEeHHBIX IIPO-
I'PaMMHBIX KOMILAeKCOB, ICIIOAb3Ye-
MBIX Ha BCeX CTaAMsAX DKCILAyaTalin
DHeprocucTeM I IIAaHUPOBaHNA pe-
>KIIMOB, IIPOpabOTKa MeTOAMIECKIX
U IIPaKTUYeCKUX BOIIPOCOB TeXHO-
AOTUM MAAHUPOBAHUS AICTIETYEPC-
Koro rpaduka.

baarosapss  MHOroaernen  co-
BMEeCTHOI1 paboTe B 004acTy IIOATO-
TOBKU crrerjuaancros, OAY Cubupn
u ToMCKMIT TOANTEXHUYECKUIT YHU-
BepCUTeT OKa3aAlCh IOAHOCTBIO
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M.I. Kobytev, engineer of JDO
of Siberia, JSC “System Operator
of Unified Energy System”

Yu.S. Borovikov, Candidate of
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The article describes the background
of collaboration between DO of Siberia
and Tomsk Polytechnic University in
training skilled experts in the field of
dispatching control of electrical power
systems and raising the competence
level and mobility of JDO and RDO of
Siberia.

The long-standing cooperation
between Joint Dispatching Office
of Siberian Energy Systems (JDO
of Siberia) and Tomsk Polytechnic
University started from the JDO's
initiative to incorporate special
industrial programs into the practice
of university academic process.

The experience of using industrial
programs in teaching curriculum
subjects such as “Automation of
Energy Systems”, “Electrics of Power
Plant”, and “Relay Protection”
proved to be efficient since this
allows not only performing hands-
on training but also servers to be a
powerful learning tool.

For the purposes of more
efficient application of industrial
programs through a deeper insight
into mathematical models and
computational  techniques  the
curriculum was complemented by
a subject dealing with mathematical
fundamentals. Joint workshops were
conducted within the framework
of this subject, where JDO experts
shared their experience with TPU
professors and students.

The accumulated experience
of collaboration served as a basis
for introduction of the courses
of professional development for
young experts of JDO of Siberia
in the subject “Theoretical basis

of Controlling Energy Systems”.
The subject curriculum is timed
for 160 hours and comprises five
blocks. The content of lectures and
practical tutorials is tied up with
current regulatory documents on
energy systems. The tutorials are
conducted by both TPU professors
and experienced specialists of JDO
of Siberia.

Over 80 employees of JDO and
all Regional dispatching Offices
(RDO) of Siberia went through
professional retraining and finally
were examined by the commission
of JDO experts.

In the light of reforming the
higher engineering education and
transition to two-stage “bachelor -
master” system, a master program
“Controlling electric-power systems
operating modes” was elaborated
in 2007 by JDO experts and the
TPU Chair of Power plants, which
provides for advanced study of
theoretical basics in controlling
the electric-power systems (EPS)
operating modes, regulatory
framework of EPS management and
operation, etc.

Owing to the long-standing
cooperation in the area of experts
training, JDO of Siberia and TPU
were fully prepared to implement
the Concept of Cooperation
between JSC “System Operator of
Unified Energy System” and higher
educational institutions of 2008.

In the course of study professional
contacts are maintained with the
experts of other organisations.

The System Operator-supported
activities of TPU and JDO in terms
of personnel training is long-term
oriented since it involves active
work with secondary school
pupils under special programs. In
the ensuing years it is planned to
organize special training in modes
controlling for bachelor students
who graduated from universities in
the cities where RDOs are located.
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IIOATOTOBAEHHBIMI K peaausarun
Konnermnn s3anmogericramst OAO
«CO EBC» ¢ BpICIINMU Yy4eOHBI-
MI 3aBeJeHUsSIMU B COOTBETCTBUN C
npukasom No 114 ot 17/IV 2008 .
ITo maany paboThI, yTBEpKAEH-
HoMy CucTeMHBIM —oOIlepaTopoM,
c 2008 r. Bea€TCsa IOATOTOBKA CTY-
AEHTOB I10 YIOMSHYTON Marucrep-
CKOJI ITporpamMMe «YIIpaBAeHle pe-
KMMaMI  91eKTPODHePreTIIecKIX
cuctem». [lo yxe caoxmsmernics
TpaduLyy B y4eOHOM IIporiecce
cHCTeMaTUIeCcK! y4acTBYIOT CIIeIy-
aauctsr OAY Cubupn. Ilponssoa-
CTBeHHas IIpaKTUKa I10CAe IIepBOTo
roga odyuyenus Oblaa OpraHM30BaHa
U yCIIeIlTHO nposedeHa B PAY ome-

panuonHoi 308 OAY Cubupn.

B mporecce moarotosku moaaep-
SKUBaIOTCS npodeccruoHaAbHbIE
KOHTaKTHI CO CIlelyaAucTaMu Apy-
rMX opraHmsanuii, B yacrtnoctu Ho-
BOCUOMPCKOTO  TOCyAapCTBEHHOTIO
TeXHIYeCcKoro yHusepcutera, Hayu-
HO-11CCAe40BaTeAbCKOTO MHCTUTYTa
IO Ilepejade HAeKTPODHEPINN IIO-
crosuHbIM TokoM (HMMIIT). Op-
raHM30BaHAa U IIPOBeJeHa KpaTKo-
CpOYHasl CTaXKMPOBKa CTYAEHTOB B
HIVIWIIT.

Aesreapnocts TITY n OAY 110
IIOATOTOBKe KaApOB, II0AJep>KIBae-
Mas CucTeMHBIM OIlepaTOPOM, OpU-
eHTUpOBaHa Ha AAUTEABHYIO IIepc-
IeKTNBY, TaK KaK BKAIOYJaeT B ceOs
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aKTUBHYIO PabOTy CO IIKOAbHMKA-
MU TI0 CIIelIMaAbHBIM IIpOrpaMMam,
B paMKax JesTeAbHOCT! 01aroTso-

pureapHoro ¢onga «Hagéxnas
CMeHa», KOTOPBIII CO34aH TaKXe
CucreMHBIM OIlepaToOpPOM.

B mocaeayiomme roast maaHupy-
eTcst OpMUPOBATh IPYIIIIH CTYAEH-
TOB AASI CITeIiaAbHOW ITOATOTOBKU
II0 yIpaBAEHMIO peXUMaMM U3
qnycAa 3aKOHUYMBIMX OaKaaBpuar
BY30B B TeX ropoJax, Ie pacloao-
>xeHsl PAY.

BriBoabr:

1. Opranmsanus Ha IIOCTOSIHHOI
OCHOBe cOBMecCTHOI padorsr O4Y
Cubupnu n Tomckoro moamrexHu-
JeCcKOIO YHMBepCUTeTa IIO II0ATO-
TOBKe KajgpoB IIOBBICHAA YPOBEHDb
IIOATOTOBKI CTYAEHTOB U IIO3BOAN-
Aa TIOAAep>KMBaTh HeOOXOAVMMBIN
yPpOBeHb TeopeTN4ecKol IIOATOTOB-
K1 pabOTaIOIINX CIIeIaAuCTOB.

2. HakoriaeHHbIVI OmBIT obecrie-
4114 FOTOBHOCTH Y4eOHOTO ITpoI1jecca
K HOBBIM COITMAaAbHO-DKOHOMMYEC-
KM YCAOBMAM, K pedopMmposa-
HUIO KaK B®AeKTPODHepPreTIdecKO
oTpacam, TaKk ¥ COOCTBEHHO CHCTe-
MBI BBICIIIETO TEXHITYECKOTO 00paso-
BaHMSL.






