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IMPOTOKO.I
COBMECTHOT'O 3aCeIaHusl CeKLUM TEXHUIECKOI'o peryIUpOBaHUS
B 3JIEKTPO3HEPTETHKE U IEKTPOTEXHUIECKOI0 000py TOBaHUS
Hay4Ho-TeXHUUeCKOH KOIeruu
IO TEeME:
«HHOBaNHOHHBbIE HANIPABJICHHS PAa3BHTHUS 3J1€KTPOIHEPreTHKH

| POJib CTAHAAPTH3AIUH
(o matepuanam 45-it Ceccuu CUTPD u 78-it I'enceccuu MOK 2014 r.)».

29sauBaps 2015 ropa r. Mocksa

IIpucyrerBoBaJio: 26 yei.

C  BeTynMTeIBHBIM  CJIOBOM  BBICTYIIMUI  [pefacefaTelb  CEeKIUU
3IIEKTPOTEXHUYECKOr0 obopynoBanus, Hay4dHbli pykoBomutens OAO «HTL] ®CK
E3C», a.1.1. YO.I'. lllakapsH.

C AOKJIAaIOM «/HHOBaLIHOHHBIE HalpaBJeHHs pPa3BHTHS
3JIEKTPO3HEPreTHKH M poJib craHaapTu3anuu (mo martepuaam 45-i Ceccum
CHUI'P3 u 78-it I'enceccun MIK 2014 roga)» BoicTynmua Ipeacrasutens PHK
CHUIPD B SC C4 «TexHuueckue XapaKTEPUCTHKH JSHEPTOCHCTEM», Ha4YaIbHUK
Hemapramenta  TexHuueckoro  perymupoBanui OAO «CO  E3C»,A.T.H.
IO.H. Kyuepos.

OcHoBHBIE TONOXEHUS HOKIana IpuBeAeHBl Hipke. [IpeseHTamus nokiaza
npukinaneiaercs ([Ipuwioxenue 1).

B HacTosmee BpeMs 3HEprocMcTeMbl MHOTHMX CTpaH MHpa pPa3BUBAIOTCS B
YCIOBHSAX CTOSINMX IIE€pel HUMHU TITTOOANbHBIX BBI3OBOB, CPEAM KOTOPHIX MOXKHO
BBIJEIMTE: POCT CIpOCAa Ha DJIEKTPUYECKYIO0 JHEPruio; KHTCHCHUBHOE pa3BUTHE
rOpoioB; pocT TpeboBaHuM K 0€30IacHOCTH, HAAEKHOCTH U  KadecTBY
3NIEKTPOCHAOXXeHNS; BIUsIHUEe uHTerpauuu BUJ; BiusHuEe TPUPOIHBIX KaTaKIN3MOB.
JIONONHUTENBHBIMI ~ BO3AEUCTBYIOIIMMM  (akTOpaMM  SBISIOTCA  HapacTaHHe



JaBIeHUs OOIIECTBEHHOCTH U TPYAHOCTH MCIIOJB30BaHNA 3SHCPIrOUMCTOYHUKOB Ha
OpraHu4YeCKOM TOIUIMBE, IIPOKJIAQAKH HOBBIX JIMHUAHN QJICKTpPOIIEpeaady, BIIHUAHHUC
nn6epann3auun PBIEKOB, IMOABJICHHUE MHOXECTBA HE3AaBUCUMBIX Cy6'BeKTOB.

ITpu 3TOM Haubolee SBHO MPOCIEIKUBAIOTCS CIEAYIOIINE TeHASHIIUU:

— POCT KOIMYeCTBa 3HEProucTOUHMKOBHA 0aze BID,005eMbl BBOJa KOTOPBIX B
psfe pa3BUTHIX CTpaH ONepexaroT 00BeMbl BBOAA TPAAUIIMOHHON IreHepaliy;

— OCBOEHHE TEeXHOJNOTW{ ynbTpa-cBepX BhicOkux HampsbkeHud (YCBH) u
CBEPXTOKOB Ha HHU3KOM HallpPsHKCHUU;

— IOSIBIIEHHE HOBBIX BO3MOXXHOCTEH, Ipe10CTaBIsIeMbIX HOBEIMH TEXHOJIOTUIMH,
U UX HapacTarolllee BIUSHUE,

— JaipHeWIlee pa3BUTHE SHEProoObe IUHEHNH;

— TapMOHUYHOE pa3BUTHE OOJIBIION U MaIoy S9HEPreTUKY.

TexHOmOru4eckue NOCTIDKEHHUS, HaXOMIIMecs Ha PasHBIX CTaJusIX OCBOCHHS,
BHOCST Bce Oonee u Ooiee OLIYyTHMBIM BKJIaJ B (GOPMUPOBAHUE DHEPTOCHCTEMEI
Oymymiero. Ha maHHBIA MOMEHT OCBOEHEI MHOTHIE HOBBIE MaTepHallbl, TEXHOJIOTHH U
0b6opyIoBaHNEe — IPOBOIHMUKY, BEICOKOBOJIBTHEIE Kabeau ¢ CyXoit u3oisnuest, cyxue
TpaHC(hOpMaTOpEl, OBICTpONEHCTBYIONME KOMMYyTaluOoHHBIe anmapatsl (KA),
yIpaBilieMble MIyHTupytoume peaktopsl (YIIIP), KoMIUIeKTHEIE pacpeeuTeIbHbIe
ycrpoiictBa (KPYD wu GIS), cmioBas JJIeKTPOHUKA, WHTEIUIEKTyalbHBIE U
MHOIO(QYHKI[MOHAIbHBIE YCTPOMCTBA M CHUCTEMbI 3aIUTHI, CUCTEMBI BCTPOCHHOM
IJUArHOCTUKU, MHKpPOIIPOLIECCOPHI, NATYUKH, CHCTEMbl UHTEIIEKTyaJIBHOTO y4era
(AMI), pasButble cpencTBa O0pabOTKM U Iepefadyd AaHHBIX M ap. OCHOBHEIM
pe3ysIbTaTOM TEXHOJIOTMYECKOr0 OCBOEHHS SBISETCS CHIDKEHHE CTOMMOCTH
00OpyIOBaHMS, IOBBIIIEHNE HANEKHOCTH, PEMOHTONPUTOTHOCTH, YBEIHMYEHUE
MEXPEMOHTHOIO ITeproia, IPOBEACHIE PEMOHTOB 110 COCTOSHUIO, YBEIMYCHUE CPOKa
CIyX0Bl, MaKCHMaJbHOE WCIOIB30BAHHE BO3MOXKHOCTEH OOOpYyHOBaHUS U
3JIEKTPO3HEepreTudecKux 3HeprocucteM (33C) B LesoM.

bonpmas rpynma HOBBIX TEXHOJOTMH BXOAWT B CTaAMI0 KOMMEPYECKOTO
OCBOCHMS, B T.4. TEXHOJOruM (OTOIEKTPOHHOIO Ipeodpa3oBaHus SHEPTHUH,
BETPOTYPOUHEI 60BI10#H MOIITHOCTH, obopynoBaHue IHOKIX
anexrponepenad(FACTS), cucremsl HaxomieHusi »>Hepruun (CHDO, BESS),
CBEPXIPOBOIHMKOBEIE TOKoorpaHuuuparomue ycrpoictea (TOVY), mmxpo-I'3C,
MuKpo-O3C (Microgrid), rubpumHBle CeTHM IIEPEMEHHOTO/TIOCTOSHHOIO TOKa,
IUPOBEIE TNOACTAHLUMHA U IIOA3EMHBEIE KOMMYHHKALIMUA OOJNBIIONH MOIIHOCTH,
rnobanpHas CHUCTeMa CHHXPOHU3WUPOBAHHBIX HW3MEpPEHWH W  MOHUTOPHMHIa
(CMITP/WAMS), cucTemMa yIIpaBlIeHHusI CIIPOCOM
(DemandResponse/DemandSideManagement — DSM). AKTHBHO BBOIATCA
O0BEKTHl IOCTOSHHOTO TOKa, Pa3BUBAIOTCS CETH IIOCTOSHHOI'O TOKA, OCBAMBAECTCS
noz3eMHoe (B ropoaax) U MoaBogHoe (0COOeHHO MPUOPEXHOE) IIPOCTPAHCTRO.

OtnmensHOrO BHHMAHUS 3aCiHy)KUBAET IIPUMEHEHHE CHUCTEM HaKOIUICHUS
3MIEKTPO3HEPTUHM, B OCOOCHHOCTHM — TEXHOJOTMH HaKOIUIeHHs Ha 0aze
3NIEKTPOXMMUYECKHX aKKyMyJATOpPHBIX OaTapeif Oousbluoit MoIMHOCTH. Psap
uccienosatenbeckux xkomureroB CUI'PO (Cl1, C5, C6) mpoBomsT HcClenoBaHHS B
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IaHHOW ofbmacté ¢ (OPMHUPOBAHMEM COOTBETCTBYIOIIMX paboumx rpymm. B
uccinenoparensckom uHCTUTYTEe EPRI (CIIIA) 0000mieHBI 007acTM NPUMEHEHUS
CH3: Ha DNOACTaHIMAX, B paclpeleIuTeNbHBIX CeTIX, COBMecTHO ¢ BUD, B
KOMMEPUYECKIX/TIPOMBIIILTIEHHBIX IPENpUSTHUSX, KUITBIX TIOMEIICHUIX
noTpebuTeNnel — B IIMPOKOM JHara3oHe MOIIHOCTH (0T HECKOIBKUX KBT 0 1ecsATKOB
MBT) u BpeMeHU pa3psga (OT HECKONBKMX CEKYHI J0 HECKOIBKHX YacoB).
BrIpabaTeiBaloTCs PHIHOYHBIE MEXaHU3MBl CTUMYJIMPOBAHHUS BHEIPEHUS IaHHOMN
TEXHOJIOTUH, B T.4. yUYUTHIBAIOIINE AOMOJHUTENbHBIE (PaKTOPHI, TaKue KaK: TOYHOCTh
U CKOPOCTh IIPEIOCTaBICHHUS pe3epBa MPH OKa3aHWM YCIyr II0 OOeCIeueHuro
cuctemHol HanexxHoct (FERC, CIIIA).

Baxneiiee 3Ha4eHNe IpYU UHTErPalliy HOBBIX TEXHOJIOIUI B 3HEPTOCUCTEMY,
B T.U. TIEHEpUpYIOLIMX TexHomorud Ha ©Oaze BUMI, oTeBomutcs mpoleccy
CTaHIapTHU3alUU TeXHHYecKux TpeOopanui. Ilpu sToMm obnacTu CTaHIapTU3AIMH
IIOCTOSIHHO pAaCLIUpPSIOTCS, OXBaTbIBasg HE TOJIBKO OOOpYyHOBaHUE M IIPOLIECCHI,
CBSA3aHHBIE C €0 IOIKIIOYEHNEM Ha NapalIelIbHYI0 paboTy ¢ S9HEProCUCTEMOM, HO U
KOMMYHUKAallUOHHBIA ~ HHTepdelic, pbIHOYHBIE MPOLEAYPHl, IPOMBIIIIEHHYIO
aBTOMATU3aLIMIO, 3JIEKTPOTPAHCIOPT, CEKTOp IOTpeOIeHMs, a TakkKe OO0Iue i
Pa3IMYHBIX obnacreit CTaHAapTU3aLI aCIeKTHI - 6e30macHOCTB,
3JIEKTPOMAarHUTHYIO COBMECTUMOCTE, KaUeCTBO 3JIEKTPOSHEPIUH.

B auckyccum BBICTYNHJIN:

IMMaxapsr FO.UI., Tumamuesa JI.B., Hosukos H.JI., PabunoBuu M.A.,
Maxkoxmtoes B.U. (OAO «HTL] @CK EDC»).

3ac.r1ymaB BBICTYILVICHHHA, 3aMECUYAHUA H NPEAJIOKCHHS YJICHOB CeKIUuM M
NPUIVIAHICHHBIX CIHCHHAJJHCTOB, Y4YaCTBOBaABIIHX B JHCKYCCHH, CoBMecTHOE

3acenanue OTMETHNIIO:

1. CoBpeMeHHBIe BBI30BEI U LIENBIH PSI NOCTIDKEHUN B cdepax MaTepuasos,
TEXHOJIOTUM, OOOpYyIOBaHUS, CHCTEM YIOpaBleHHS U Jp. (QOPMUPYIOT HOBBII
TEXHOJIOTUYECKUM YKIIa[ ¥ 00eceurnBaiOT 3BOIIOIMOHHOE pa3BuTre 33C Oyayiiero.

®opMupyeTcss HOBBIA KjIacCc 3aJad TEXHOJOTMYECKOTO Y PBIHOYHOIO
yIpaBlIeHus, B T.4. 00yCIOBICHHBIN HapacTaHuEM 00BEMOB UHTETPAIIM UCTOYHUKOB
pacnpeznenessoi resepauuu (PI)/BUD.

BrenpeHre TEeXHONIOTHYECKUX HHHOBALMM XapaKTepU3YeTCs KOMILIEKCHBIM
IIOAXOA0M, OOBENUHSAIONINM psf (MHOroodpasue) TEXHOJIOTMM Ha JOCTUXKEHUE
IIOCTaBJICHHbIX Liened — unterpamus PI° / BUD, HakolneHue 3Hepruu, ylnpaBicHUE
CIIPOCOM, CHJIOBasi 3JEKTPOHUKa, MUKpOdHeprocucTeMmsl (Microgrid). Peanuzyrores
Bce Oonee  KpymHele MeranpoekTsl B chepe  HHTEIEKTyaIU3alUH
anexTpo3Hepreruku —Smart Grid, Smart City.

OOpa3yroTcss KOHCOPLUMYMEI C INMPOKUM ydacTheM OwW3Heca, BIACTHBIX
CTPYKTYp, Hay9YHBIX, WHXUHUPUHITOBBIX U OOpa30BaTENbHBIX LIEHTPOB, XUTENIEH B
npoektax Smart Grid, B T.4. Smart City. [lepeocHamaercss TexHonorudeckas 6aza
WCCIIeOBaTeIbCKUX ILIEHTPOB Y OOpa30BaTENbHBIX IPOrpaMM TEXHUYECKHX
YHUBEPCUTETOB.



2. C poctoMm o6vemoB ucrounukos PI', unterpupyemsix B 99C, Tpebyercs
pemenyue 3amad  OamancupoBaHms ~O3C, IPOTrHO3UPOBaHUWS  BBIPAOOTKH,
IUTAaHUPOBAHUS PEXHMMOB B KODOTKMX M CBEpX KOPOTKMX BPEMEHHBIX AHMAla3oHaX,
BbIOOpa cocTaBa 00OpyIOBaHMUS, YCHJIEHUS B3aMMOJEHCTBUS CETEBBIX OIEPATOPOB,
YIIPaBJIECHUS] CETEBBIMU OTPAHWYEHUSMM W IOBBILIECHUS IPOIYCKHOM CIOCOOHOCTH
SIIEKTPHYECKOM CETH, KOPPEKTUPOBKH U Pa3BUTHS MOJEIEH PBIHKA.

3. Poct o6wemoB BUD Tpebyer Oomnblneli MaHEeBPEHHOCTH TPaAULMOHHOMN
reHepaluy, YIPaBIIeMOCTH JJIEKTPUYECKUX CeTel, IPUMEHEHHsS TEXHOJIOIuH
HaKOIUICHHUS 3IEKTPO3HEPIUH, YCUICHHS B3aNMOIEHCTBUSA ¢ CEKTOPOM IOTpebIeH s,
BKJIFOYas MEXaHU3MBI YIIPaBIEHUS CIIPOCOM.

4. CrenuanpHOr0 BHUMAaHHUA 3aCIy’KHMBalOT yClIoBUs npuemMa 3Hepruu BUO B
CeTh, pe3epBupoBaHus UcTOuHUKOB PI" Ha 6aze BIJ. B Poccuu B HacTosIee BpeMst
npexycmarpuBaercs 100% pesepupoBanue uctounukoB PI" Ha 6aze BUD.

5. Huterpamus B 32C sHeproucrounukoB Ha 0Oaze BUD pmomxHa
COIIPOBOKIAThCS YETKUMHU YCIOBHUSAME TEXHOJOTHUecKoro npucoeaunenus k 23C, B
s L o

— VYcnoBuA IIyCcKa, CHHXPOHU3AIIUY;
— PerynupoBaHue aKTHBHOM MOIIMHOCTH (CKOPOCTH H3MEHEHUS, CHUKECHUS

Harpy3Ku u Jp.);

— PerynupoBaHue peakTUBHOM MOITHOCTH U HAIIPSDKEHUS;
— Pexumsl paboThl mpu u3MeHeHuH 4acTOTH B DDC (IOMyCTHMBIE AUANIa30HBI

YaCTOTEI);

— Tpebosauus x P3uA, ynpaBieHHIO 1 MOHUTOPUHTY;

— Crnoco6HOCTE MPOXOOUTE Yepe3 IPOBAIBI HAIIPSHKEHNUS;

— PaboTa B U30IMpOBaHHEIX peXUMax co cOaTaHCUPOBaHHON Harpy3Koii;
— BrnusHue Ha Ka4eCTBO AJIEKTPOIHEPTHUH U JP.

6. B pamkax pesrensHoct CIGRE, a Ttaxke Lemoro psma BeylIUX
MEXIYHAPOIHBIX SHEPIeTUYECKUX OpraHU3alui, KOpHopalui U UHCTUTYTOB, TaKUX
kak: IEC, IEA, IEEE, EPRI, ABB, TOSHIBA u ap. — nposoasTcs MacmTaOHbIE
UCCIIENOBaHUA U  pa3pabOTKd TEXHOJOTMMA  HAKOIUIEHUS  3JIEKTPOIHEPIHH
akkymynstopHoro tuna (BESS). IloctosHHO pacmmpsercs o01acTe IPUMEHEHUS
CUCTEM HaKOIIJICHUS JIEKTPOIHEPTUH C PEIICHUEM CIEAYIOIINX 3a/1a4:

— BrlpaBHuBaHuS rpaduka Harpy3km CeTH W AeMIdupoBaHUs KonebaHui

MOITHOCTH;

— Pacmupenus 1oCTyITHOM MOITHOCTH (U1 IIOKPBITHS TUKOBBIX HATPY30K);

— Crabunuzanuu paboOThl [ELNEHTPATU30BAaHHBIX HCTOYHUKOB 3SIEKTPUUECKOM
3Hepruy, BKmoyas BUDJ;

— Ob6ecneueHus peryIupOBaHUs JaCTOTH B 9HEPrOCUCTEME;

— OGecrieuenus peryJupOBaHus HAIPSDHKEHUS,

— OntuMuzanuu DoTpebIeHNs AIEKTPOIHEPTUN Y KOHEYHOr0 IOTpeOUTeNs;

— OGecrieueHns y4acTus KPYIHBIX IOTpeOuTened B mporpaMMe «YIIpaBleHHS

CIIPOCOMY;



[ToBBIIIEHNS HAAEKHOCTHU 3IEKTPOCHAOKEHHUS TOTpedbuTenel;

OGecneyenus HHTETPALUH JIEKTPOTPAHCIIOPTA B PACIIPEASIUTEIRHYIO CETh;
OOecnedeHnss HageXHOTO (YHKIMOHUPOBAHUS yIOAJEHHBIX paioOHOB U
M30JIMPOBaHHBIX JHEPTOCUCTEM ¢ Majoi uneprmeit (Microgrid);

7. Hapactaer npumenenue texHonoruu BESS mis ocHamenus noxactaHiumi,

pacIpeleNUTeNbHbIX CeTel, UHAMBUAYAIbHBIX MOTpeOuTeneil, peleHus 3amad
pHTerpauuu BHUO — B mupoKoM guana3oHe MOIIHOCTH OT JECATKOB KBT 10 IeCATKOB

MBT.

8. YpoBeHb pa3BUTUA JIMTUH-MOHHBIX TEXHOJIOTMU I103BOJISIET OOecledrBaTh

TIOBBIIICHHBIE XapaKTePUCTHKHA CHCTEM HaKOILIEHUS »JJIEKTPOSHEpruu Ha 0Oaze
aKKyMYJSTOpHBIX OaTapel, B T.4.:

BBICOKas! IUNIOTHOCTE 3HEPIUH;
Tpebyemasi CKOPOCTh 3apsaa/pa3psza;
LIMPOKUH TeMIIepaTypHbIA AUana3oH;
JUTATENBHBIN CPOK SKCILTyaTalluy;
9KOJIOTUYHOCTH U OE€30IaCHOCTb.

9. TenneHIMU 10 peanu3alliyd KPYNHBIX NUIOTHBIX IIpoekToB BESS B pamkax

Pa3BUTHS TEXHOJIOTUH MHTerpanuu Berponapkos, Smart Grid/Microgrid, Smart City.

10. AKxTyansHOCTB JTaHHOU nmpobieMaTHKU ITOJITBEPKAALTCS

chOpMUPOBaHHEIMHY ITPEANTOYTHTEIBHEIME TeMaMu Ha ceccuro 2016 ., B T.4.:

IUTAaHUPOBAHUE C yUETOM BCETO XKU3HEHHOI'O LIUKIIa 000pyI0BaHNUs;
ontuMu3anus pemeHHd g O3C IpU ydacTHM BCEX 3aUHTEPECOBAHHBIX
CTOpPOH;

METOIb! IUIAHUPOBAHUS C Y4eTOM HHTETPalldid OOBEKTOB IIOCTOSHHOIO TOKa
(HVDC), npubpexseix cereii u  ofecmedyeHHe  TEXHOJIOTHYECKOTO
cooTBeTcTBUSA 00BeKkTOB BUJ, 11 OKa3aHMs CUCTEMHBIX YCIYT;

ynpasnernue 39C ¢ yuerom PI/BUD;

Bo3aericTue Ha OOC BETPO- U CONHEUHBIX ileKTpocTanuui, CHO;
TeXHUYECKUM BBI30B M HU3MeHeHus B OJC B BUOY MAacCOBOIO BHEAPEHUS
reHepalluy Ha 6a3e HHBEPTOPOB;

MozenupoBanue HVDC u Gonpmux snexTpocTaHumii Ha 6aze BUMO mpu
aHaJlM3e IepeXOaHBIX IPOLIECCOB;

uHTerpauus PI' U mMexaHWM3MOB «YIpaBieHUs CIPOCOM» B IIEPCIEKTHBHEIE
MOJEIY PEIHKOB 3JIEKTPOSHEPIUY;

Smart City, Multy-Energy Systems, Microgrids, Hybrid Systems.

[TonHEIN NepeveHs NPeANnoUTUTENBHBIX TeM Ha 46-10 ceccuto CUTPD 2016 .

IOCTyIIeH o cchUike Ha caiite PHK CUI'PO: http://www.cigre.ru/activity/session/
session_2016/Prefer.Subjects 46 _session 2016.pdf.




CoBmecTHOe 3acefaHHe CeKIHH, 3acayliaB JOKJAA H BBICTYILICHHUS
Y4YaCTHHKOB 3acefanus B nuckyccun, PEIIIAJIO:

1. PexomMeH0BaTh pyKOBOAMTENSM JHEPreTHYECKUX KOMIIAHWM W OpraHuzaiui

3JIEKTPOCETEBOT0 KOMILIEKCa:

— ycmonb3oBate Marepuansl CUIPD  1mns  BepaboTkKM U mIpOBedeHHS
TEXHUYECKON 1 MHHOBAIIMOHHOM MMOJUTUKMU,

— aktuBu3uposars padbory B PHK CUI'P3 u PHK MOK u aenernpoBaTh CBOMX
CIIEIUATMCTOB B pabouue rpymnmsl ucciaenoBaTenbckux komutetoB CUIPD u
TeXHHYeCKuX KoMuTeToB MOK 1O COOTBETCIBYIOLIMM HaIpaBICHUIM
npohecCUOHABHOM NeITeIbHOCTH.

2. PexomMennoBath TEXHUYECKOMY KOMUTETY o CTaHIapTU3aLUU
«Onextposnepreruka» (TK 016) ucnons3oBate matepuansl CUI'PO mns perrenus
3a/a4 CTaHJapTH3aIMU TEXHUUYECKUX TpeOoBaHU K O00OpYAOBAHHIO M IIpoIleccaM
Ui obecmiedeHMs UX  TEXHOJOTWYECKOM COBMECTMMOCTH U HAAEXXHOCTH
(GYHKIMOHUPOBAHUS OHEPrOCUCTEMBl B  LEIOM, a Takke IPOABUKEHHUS
WHHOBALIHOHHBIX IPOEKTOB C WCIOJB30BaHUEM IIOTCHIMANA HAlMOHAIBHOW U
KOpPIIOpaTHUBHOM CTaHIapTU3AIUK.

3. PekoMeHIOBaTh INPEACTABJICHHBIE MaTepUalbl K ONyONUKOBAaHUIO B
OTpacieBhIX XypHaJaX, a TAKXKe pa3MecTuTh ux Ha untepHercaiite PHK CUTPO.

C 3aKJII0YATEJbHBIM CJIOBOM  BBICTYOMJ  Ipecenareib  CeKUUH
aneKxTpoTexHuyeckoro obopyaosanud A.T.H. FO.I'. HlakapsH.

IlepBrlii 3amecTuTens Ipencenarens VYueHEIN ceKpeTaphb
Hay4HO-TexHIU4YeCKO} KOJLIeruHy, Hay4yHo-TexHUYeCKOU KOJLIeTHH,
I.T.H., Ipodeccop K.T.H.

/,%/&/ B.B. Monorok //("’Clzﬁ‘/’;(@ ‘*gﬂ HcamyxamenoB
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Ilpencenarens ceKmm TEXHUYECKOIro VY4enslit cekpeTapp CeKIUN
PeryJIupOBaHUs B JIEKTPO3HEPTETUKE, TEXHUYECKOTO PETYINPOBAHUS B
I.T.H. 3JIEKTPO3HEPTETHKE
IO.H. quepOB IOT. (DCILOPOB

Ilpencenarens cexuuu VYyeHslii ceKpeTaph CeKILUU
3IEKTPOTEXHUYECKOIO 000pYIOBaHUS, 3IIEKTPOTEXHUYECKOTO 000PYIOBaHUS,
I.T.H. I.T.H.

o W FO.I'.IllakapsH )

O.JI. Marnacues



