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1. MOSICHUTEJIbHASI 3AITUCKA K OTYETY O NOATOTOBKE U IPOBE-
JEHUIO MEXKJAYHAPOJHON CTYJAEHUYECKOI OJIMMIIUA JIbI 11O DJIEK-

TPOSHEPIETUKE (MCO) «9JIEKTPOOHEPIETUKA-2014»

IlocTanoBKa 3aga4u

B cooTtBercTBHM ¢ TutaHOM MeponpusaTuii Monoaexnou cekiuun PHK CUT'PO 6bu10 Hame-
YEHO NPOBEAECHUE MEPBOM MEXIYHAPOAHON CTYAECHYECKOW OJIMMIIMAABI IO AJIEKTPOIHEPIETUKE
(MCO) 18-22 nosiops 2014 roga na 6a3e MBaHOBCKOrO rocymapCTBEHHOTO 3HEPrETHUYECKOTO
yHuBepcurera umenu B.1. Jlenuna.

OnuMnuaza NpoBOJUTCS B LEISAX Pa3BUTUS MHTEpeca K TeMaTtuke ucciegoBanuii CUI'PO,
Pa3BUTUS MHAUBHIYAJLHOTO TBOPUYECKOTO MBIIIJICHHS, TTOBBIICHHUS PE3yIbTATHBHOCTH YI€OHOTO
rpolecca, BOBICUCHHS CTYACHTOB B HAYYHO-HCCIIEIOBATEIbCKYIO Pa0O0Ty, BBISBICHUS OJJapPEHHOM
MOJIOJIC’KH, TIOBBIIICHHSI YPOBHSI TPOQECCHOHATBHBIX 3HAHWUH, a TaKXKe B IEJSIX IMOOIIPCHHS
HauOoJee BBIIAIOIIMXCS KOHKYPCAHTOB - MPETEHICHTOB Ha M0Oeqy, MOKa3aBIIMX HAMITy4IlIHe
pe3yIbTaThI.

OcHoBHOe coep:kaHue U pe3yJIbTaThbl padoThl.

PaGota no opranuzanuu oauMmua bl Obljia HauaTa B aBrycte - ceHTs10pe 2014 roxa.

Jnist nHOPMHUPOBAHHUS MOTEHIIUAIBHBIX YYACTHUKOB 00 OJMMIMHAJE ObLIO COCTABIICHO IEp-
BOC MH(OPMAIIMOHHOE TTHCHMO Ha pyccKoM (3.[TEPBOE MH®OPMAIIMOHHOE COOBIIEHUE) u aH-
TIIUACKOM si3bIKax (3.11EPBOE MHOOPMAILIMOHHOE COOBIIEHUE), KOTOpOoe OBLIO OTIPaBIICHO B
6osee yuem 30 By30B, Haxonsauwmxcsa Ha Tepputopun Poccun u ctpan CHI' (benopyccus, Kazax-
CTaH, YKpauHa) OCYIIECTBIISIOLUIMX MMOATOTOBKY KaJpOB IO 3JEKTPOIHEPreTUUYECKUM CIelUalb-
HOCTSIM. AHIIIMHCKasl BepcHs MH(MOPMAIMOHHOTO NMHUChMa ObuIa OTIIpaBiieHa B TeXHUYECKUue YHHU-
BepcuteThl [lapmmraara u bpaynmseiira B I'epmanuu (Technishe Universitdt Darmstadt u
Technishe Universitit Braunschweig, Germany). ITociie ycTaHOBIEHHS KOHTAKTOB C By3aMH ObLI
BBISIBIIEH OOJIBIION MHTEpEC K y4acTHIO B ONUMIHAJe. BoceMbHAANATh YHHUBEPCHUTETOB TOIAIN
3asBKH Ha y4acTHe U OPOHWPOBAHUE TOCTHHHUIIBL.

B cooTBeTcTBUM C MOJIOKEHHEM 00 OJIMMIHAJIE B MOJTOTOBKE 3aaHUN OJMMITHAJIBI y4acT-
BoBanu nipenoaasatenu UT'DY, HI'TY, HHTY, TIIY. beutn pazpaboTtansl 3aa4u 10 CIAETYIOIINM
JUCLUIUIMHAM:

e Kadenpa rnekTpuyeckux CTaHUUMN, NOJACTAHIMNA U JUATHOCTHKHU 3JIEKTPOOOOPYI0-
BaHUS

e Kadenpa snekTpuueckux CUCTEM

e Kadenpa aBromaTnyeckoro ynpaBiaeHHs HJIEKTPOIHEPIeTUUECKUMHU CHCTEMaMU

e Kadenpa TeopeTnuecknx OCHOB JIEKTPOTEXHUKH U dJIEKTPOTEXHOIOTHN

e Kadenpa BEICOKOBOIIBTHBIE JIEKTPOIHEPTETHKA, HIEKTPOTEXHUKA U AIEKTPO(hU3HKa

KBanmudukamoHHple 3a/1a4d COCTABJICHBI Ha OCHOBAaHHWU Kypca IOATOTOBKH CTYACHTOB IO
HATPaBJICHUIO DIIEKTPOIHEPreTHKA. 3alaHusl M0 KKIOH MUCIUIUIMHE OBUIM pa3lelieHbl Ha 2
YPOBHS CIIOKHOCTH U COOTBETCTBOBAIM 15 1 35 Gaymam cOOTBETCTBEHHO. TeMaTuka 3a/1au oTpa-
’KEeHa B MIEpBOM MH(POPMAIIMOHHOM MHUChME U COCTOsIIA U3 33a]a4 O CIEAYIOIIMM AUCIUIUINHAM:

® TEOPETUYECKHE OCHOBBI YJICKTPOTEXHHUKH

® TCEXHHKA BBICOKUX H&Hpﬂ}KeHI/Iﬁ

J




e peleiiHas 3a1MTa U aBTOMaTuKa
® DJIEKTPHYECKAs YacTh AIICKTPOCTAHIIUI M TIOJICTAHIINN
® DJIEKTPHUYECKUE CUCTEMBI U CETH
® DJJEKTpOCHAOKEHUE
OmnepatuBHBIA ocTynl K HWHGOpMauu 00 onuMITMaae ObUT BO3MOXKEH Ha O(UIIMAIBHBIX
caiitax UI'DY  (http://ispu.ru/node/13034 ) wu Momonexuoit cekuuun PHK CHUI'PD
( http://www.cigre.ru/rnk/youth/news_868/).
B nensx TopskecTBeHHOro 0hOpMIICHHST OJMMITHAIBI OBUTM M3TOTOBJICHBI MOOMIIBHBIC CTEH-

abl ¢ cuMmBoskoid MDY (HoBoro obpasua), mpoBoaAnMoOid onuMnuaasl («MexIyHapoaHas OJIUM-
nuaza DJIEKTPOIHEPreTHKa ») Ha JBYX fA3bIKaX B MIMPOKO(OPMATHOM HCIIOJHEHHH, a TaK Ke
creng OAO «CO EBC» u HIIO «Ctpumepy». BBuay MexIyHapoaHOro Macimrada mpoBeICHHS
onmumnuaabl 06Ul U3rororiensl guarn PHK CUT'PD, MC PHK CUI'PD, ¢uar UTDY, a Tak xe
¢naru cTpaH y4acTHUKOB osiuMnua el — ['epmanun u @panuuu

Jlnist pa3MelleHuss MHOTOPOJIHUX YYaCTHUKOB OBl NMPOBEAEH BIOOp HAWIY4IIEro BapHaHTa
pa3MelleHHsl 0 KPUTEPHIO «1I€Ha/KaueCTBO » U B COOTBETCTBUU C 3asiBKaMu 3a0poHupoBanbl 110
MECT B rocTHHHUILE «/IBaHOBOY.

Jnst TpaHcdepa yIaCTHUKOB OJMMITHAABI M TIPOBEJCHHUS KYJIBTYPHOW MPOrpamMMbl ObLT 3a-
KITIOYEH JIOTOBOP C TPAHCIOPTHBIM TNPEANPHUATHEM Ha 3aKa3 JABYX aBTOOYCOB W 3aJeiCTBOBaH
TPAHCIIOPT OPTKOMMUTETA.

Jljig opraHu3any MUTAaHUS YYaCTHUKOB OJIMMIINA/bI ObUI 3aKIJIIOUEH JIOTOBOP CO CTOJIOBOM
HUI'DY na nmpoBenenue odena yisi yYaCTHUKOB U PYKOBOJUTEIICH OJIMMITMAJIBI, a TAK YK€ OpraHu-
3alMI0 TOPKECTBEHHOT'O Y)KHHA B OAaHKETHOM 3alle.

B nepuon ¢ 17-ro no 18-e Hos0ps Oblia opraHn3oBaHa BCTpeda KOMaHJ Ha BOK3aJlaxX U T.
MBaHOBO 1 pa3MmelleHne ux B roctuHule «VBaHoBO.

18 nos6ps ¢ 10.00 mpoBoamnuck 3xkckypeun no MDY as y4acTHUKOB OJUMIIMAJBI U PY-
KOBOJAMTENECH KOMaHJ, BKJIIOYABIIME MOJTHOMAcHITaOHBIM TpeHaxep Onoka ADC, yueOHble U
Hay4YHO-HCCIIeI0BaTeNIbCKUE Ja00paTopuu Ajsl MOATOTOBKHU CIEHUANINCTOB IO 3JIEKTPOTEXHUYE-
CKHM U 3JIEKTPOIHEPreTUUYECKUM HaIlpaBJICHUSIM, OMOIMOTEKa U CIOPTUBHBIN KOPITYC.

YTpom, 19 HOsIOpsI, B 1eHb MPOBEACHUS OJMMITHA/IbI, YYACTHUKN OBUTH TOCTABJICHBI HAa aB-
ToOycax oT roctuHul a0 MI'DY. Ilpu perucrpanuu Kakaplii Y4acTHHK, MPEABSABISASA Macloprt,
noJry4yajl MHAMBUAYAIbHBIH mudp-unentTudukarop. Ilepen nepeMoHueit OTKPBHITUS COCTOSIOCH
obee ¢ororpadupoBaHre YUaCTHUKOB M PYKOBOAHTENEH B rimaBHOM kopryce MI'DVY. Ilepemo-
HUS OTKPBITUS OMMMIHUaAbI Havanack 19 Hos6ps 2013 roga B aya. b-404 (akrossiit 3a1) B 9:20. C
MPUBETCTBEHHBIM CJIIOBOM BBICTYNWiIM pektop UI'DY  nmokrop TexHmueckux Hayk, mpodeccop
Tapapsikun C.B., ¢ 106pbIMH ClIOBaMU BBICTYIWIJIM TaKXKe MPEJCTaBUTENN 3apyOeKHBIX TOCTEH, B
TOM YHCJIE IO TEJIEMOCTY CTYJAEHThl AJIMATHHCKOTO YHUBEPCUTETA SHEPTETUKHU U CBSA3H.

B ommmvmmane mpunsin yuactue 20 xomana w3 Bexymmx By30B Poccun, CHIT u EBponsr
OCYLIECTBIIAIOIIUX ITOATOTOBKY KaJpPOB I10 JJIEKTPOIHEPTETUUECKUM CIIELUATIBbHOCTSIM:

1. AaMaTHHCKHU# yHMBepcuTeT HepreTuxku u cBs3u (Pecnyduka Kasaxcran)

2. Beaopycckuii HanMOHAIBHBIN TexHn4yeckuii ynusepcutet (Pecny6iauka bemapycn)
3. BoJoroackmii rocyiapcTBeHHbI YHUBEPCUTET

4. HBaHOBcKMii TOCyIapCcTBeHHBIH IHEPreTHYECKHIl YHUBEPCUTET

5. HpkyTcKHii rocyiapcTBeHHbIH TeXHUYeCKUA YHUBEPCUTET



http://ispu.ru/node/13034

6. Ka3zanckuii rocygapcTBeHHbIii JHepreTHYeCKHil YHUBEPCUTET
7. HanmoHaJbHBIA HCCJIEA0BATEIbLCKHI yHUBepcuTeT MOU
8. Hukeropoackuii rocy1apcTBeHHbIH TEXHUYECKUH YHUBEPCUTET
9. Cankr-IlerepOyprekuii rocyiapcTBeHHbIH NOJIUTEXHUYECKHIT YHHBEPCUTET
10. HoBocuOupcKuii rocy1apcTBeHHbIH TEXHUYECKHU A YHUBEPCUTET
11. Cmonenckuii puinan «HanuonanbHblil uceenoBaTeabckuii yanusepeuter MO
12. CeBepo-KaBka3ckuii ¢enepanbnbiii yHUBEPCHTET
13. Camapckuii rocyqapcTBeHHbIH TEXHHYECKUH YHUBEPCUTET
14. HauuoHa bHbIH HccienoBaTeabckuil ToMckuil moJiMTeXHUYeCKUii YHUBEPCUTET
15. YabsHoBcKMii rocy1apcTBeHHbI TeXHUYEeCKUIl YHUBEPCUTET
16. Ypaabcknuii ¢penepanbublii ynuBepcuter uMenu nepsoro Ipesunenta Poccuu b.H. Exbuuna
17. KO:xno-Ypanbckuii rocynapcrsennsiii ynupepeuter (HanmmonanbHblil McciieoBaTe/bCKuUil
YHHUBEpPCHTET)
18. Technishe Universitiat Darmstadt (Texunueckuii ynuepcuter Japmmranra, 'epmanust)
19. Technishe Universitit Braunschweig (Texuuueckuii ynuepcuteT Bpaynmseiira, T'epma-
HUS)
20. Conservatoire national des arts et métiers ( Boiciasi mKoJia HICKyccTB u pemecest, @panumusi,
Mapu:x)
B nnuHOM nepBeHcTBe yuacTBOBasio 129 cTyneHTOB.
Onumnuana npoBOAWIIACH B OJUH Typ. Bpemsi, OTBeIeHHOE Ha pellIeHUe 3a]a4, COCTABIISIIO
4 yaca. B cOOTBETCTBUU C MOJIOKEHHUEM (2. nosoxkenne 00 onummnuae), B COCTaB )KIOpU ObUIA BKIIIO-
YCHBI PYKOBOJUTEIM KOMaHJ BY30B-yYaCTHHKOB ONMMIHAJbL. [IpoBepka paboT mpoBOAMIIACH B
3amm@poBanHOM B dkcniepramu u3 UI'DY u apyrux BY3oB yyactHrKOB. @UHAIBHBINA TPOTO-
KOJI 3aIIOJTHSUICS TOCTENEHHO, JAHHBIE TPOTOKOJIA BRIBOAWIIACH B PEKUME PEATBHOTO BPEMEHH HA
CTEHJ] TPOEKTOpa, YTOOBI BCSI TPOBEpKa OblIa MaKCUMaJIbHO 00beKTUBHOU. [Iporiecc nemmdpos-
KU IIPOTOKOJIA MPOU3BOAUIICA B MOMEHT IPUCYTCTBUS BCEX PYKOBOJMTENIEH U MTOCIE OKOHYATEIb-
HOT'O 3aII0JIHEHUS BCEX TaHHBIX.
[To uToram copeBHOBaHMII B KOMaHJHOM NepBeHCTBE Mexay BY3amu mecra pacnpenenu-
JIMCh CIEAYIOUIMM 00pa3oM:

I/n Hazsanue BY3a Cymma Komananoe
MeCTO

1 WBanosckuii ['ocynapcTBeHHbIN DHepre- 6945 1
trueckniit Yausepcuret (UI'DY) '
MockoBckuii DHeprerndeckuii actutyt

2 (M) 429,5 1

3 YaesaHosckull I'ocynapcTBeHHbIl TexHu- 408 9
yeckuil Yausepcuret (YI'TY)

4 Hoocubupckuii ['ocynapctBennsiii Tex- 358 9
Hudeckuil Yausepcuter (HI'TY)
FOxHo0-Ypanbckuii ['ocynapcTBeHHBIN

S Yuusepcurer (FOYpl'Y) 281,75 3
Tomcknii [ToauTexHUUECKUI

6 Yuusepcurer (TI1Y) 268,5 3

7 Cwmonenckuit pumman MOU (CHOMDU) 252 3




Cankr-IlerepOyprekuii I'ocynapcten-
8 HbIi [lomuTexauvyeckuii Y HUBEpCUTET 2275 4
(CIIOITY)

Huxeropoackuii ['ocynapctBennsiii Tex-
Huueckuil Yuusepcuter (HHTY)
benopycckuit HattmonanbHbIi
TexHuueckuii Y HUBEPCUTET

Kazanckuii I'ocynapcTBeHHbIN DHEpreTH-
yeckuii YHuBepcutet (KI'DY)
VYpansckuii GenepaibHblil Y HUBEPCUTET
(Yp@V)

O6beaunenHas komanjaa ['epmanuu (TU
Darmstadt & TU Braunschweig)
Bonoroackuii ['ocynapcTBeHHBIM
Yuusepcurer (Bol'Y)

ANMaTUHCKUI YHUBEPCUTET IHEPreTUKU
U CBSI3H

Cesepo-Kaskasckuit denepanbHblii YHu-
Bepcuret (CKDY)

Camapckuii 'ocynapcrBennbiil TexHuue-
ckuii Yausepcuret (CamI'TY)
Wpkyrckuii 'ocynapcrBennbiil Texuuue-
ckuil Yausepcuret (UpI'TY)

207 4

10 190,75 4

11 181,5 4

12 179,5 4

13 164,5 5

14 139 5

15 121 5)

16 92,75 6

17 78 6

18 53,5 6

PGSYJ'IBTaTI)I JIMYHOT'O IICPBCHCTBA CTYACHTOB.

Ne i/ dPUO BY3 Banasl

1 mecmo

1. Jlo6oB Anekceit Branumuposuu ursy 203,5

2 mecmo

2. baem6uToB Pamug AnsMupoBuy M5BHA 154

3. Uurpunen [laBen AnexceeBuu HI'TY 119

3 mecmo

4. I'opmikoB EBrennii EBrenrenu IOYpl'Y 111,75

5. [Tanyxun Hukonait EBrenseBnu TITY 110,5

6. Kyramos Auapeit Bnagumuposuu Val'Ty 108,5

ITocne oxkoHUaHMS OMMIMA/BI TSl CTYIEHTOB U PYKOBOJAUTEIEH Oblila OpraHu30BaH 00es
B ctosoBoil UI'DY u 0630pHas sxckypeus 1o r. Misanoso. B 18.30 B OaHkeTHOM 3aj1e cTOJIOBOM
Kopmyca B cocrosuics TopKeCTBEHHBIN yKUH CO 3HAKOMCTBOM YYaCTHUKOB U Pa3BJeKaTEIbHON
nporpamMmoii. [locie yxruHa ObUT OpraHU30BaH LIEHTPAIU30BAHHBIN TpaHC(EpP yUaCTHUKOB B TOC-
TuHULY «/IBaHOBO®.

TopskecTBeHHas LIepeMOHHUSI HAarpaXJIeHUs mobdeauteneid onumnuansl cocrosuiack 20 Ho-
a6psa B 18.00 B aynutopuu b-316. Llepemonuto HarpaxaeHus oTKpbslin [IpopekTrop mo HayqHOH
padore NI'DY B.B. Ti0TUKOB U 3aMeCTUTENIb PYKOBOJUTENS OPTKOMHUTETa MOJIOJIEKHON CEKIIMU

PHK CUI'PD A.B. MakapoB. B koMaHAHOM TEpBEHCTBE MOOEAUTENN U MPU3EPHl HATPAKICHBI




MMOYETHBIMUA TPaMOTaMH ¥ KyOKkaMu, HaydyHbIMH KHUTamMu oT PHK CUI'PD. B nuyHoM niepBeHCTBE
no6eauTeny noyansiv mo4étasie rpamMmotsl oT MC PHK CUI'PD, a Tak ke AeHeXHbIC TPEMUMU.

B xoxe Bctpeun ¢ npopektopom UIDY mo Hayunoii pabore B.B. TroTrkoBeIM 00Cy)1a-
JUCh MPOOIEMbI COBEPIICHCTBOBAHUS JICKTPOTEXHUYECKOTO U 3JEKTPOIHEPTeTUIECKOro 00pas3o-
BaHUs, pa3BUTUS HHIUBUAYAIBHOIO U HAYYHOTO TBOpuecTBa. IIpencraBuTenn KoMaH | BbICKa3aiu
CBOM BII€YATJICHUS O IPOBEACHHOM MEPOIPUATUHU U BBIPA3UJIN JKEJIaHUE B JAJbHEHIIEM aKTUBHO
y4acTBOBAaTh B COBMECTHBIX MEPOIPUATUAX

B xozae onumnuaael cOCTOSIICS KPYIIIBbINA CTOJI JUIsl CTYJI€HTOB-YYaCTHUKOB C MPEICTaBUTE-
JISIMH KaJAPOBBIX CITYy>KO0 KoMImanuit asekrpodnepretuku - OAO «CO EDCy, 3A0 «lllneitaep
Onextpuk» 1 HITO «Ctpumep». CTyaeHThI NOJIYYUIU NEPCIIEKTUBHBIE U MPUBJICKATEIbHBIE
MPEAJIOKEHUS IO MPOXOKICHUIO MPAKTUKU U TPYAOYCTPOUCTBA. SIpKUM IPUMEPOM TaKOro B3au-
MOJIEHCTBHUS CTAJIO OOCYKIEHHUE CO CTYI€HTaMU BOIPOCOB MEPCIEKTUBHOIO TPYAOYCTPOMCTBA BO
BHOBb CO3/al0IKECs AUCIETYEpCKHe LeHTpbl AkyTuu u JlansHero Bocroka, riae cryaeHTbl cMoO-
T'YT MOJIyYUTh HEOIIEHUMBIH OIBIT PO(PECCHOHATBHBIX KOMIIETEHIIMN U ITHPOKUE BO3MOKHOCTH
KapbepHOro pocta. [lepcrieKTUBHBIM ISl y4aCTHUKOB OJIMMITUAbI TAKXKE SIBJISETCS BO3MOKHOCTD
pabotsl B HOBoM noapazaenenun OAO «HTL EDCy», kotopoe OyaeT 3aHUMAaThbCs BOIIPOCaMU
aKTHBHO Pa3BUBAIOIICHCS B MOCIEAHEE BPEMS B HALLIEH CTpAaHE MAJION TeHepaluu. Y YaCTHUKU
OJIMMITHA/Ibl TOCETHJIA TPEHAXKEPHBIN LEHTP LIEHTPAIbHOTO AUCIETYEPCKOrO YIPABICHUS, HA KO-
TOPOM HBIHEIIHHE JUCIETYEPHI MOBHIIIAIOT CBOM MPOodeCCHOHANBHBIA YPOBEHD 110 HAAEC)KHOMY
YIPaBJICHUIO €UHOM 3HEpreTudeckoil cucremon Poccnn.

B xone Buszura B MoCkBY cocTosiiach BCTpeya ¢ IpeJcTaBUTeNsIMu komnanuu 3A0
«IIInewaep >IEKTPUK» U TTOCEIICHHE HAYYHO-00pa3oBaTenbpHOro eHTpa Lllreiaep snextpux,
co3nanHoro Ha 6aze HUY MOU. Cocrosnock TOp)KECTBEHHOE HarpaxaeHne KoMaH sl MockoB-
ckoro JHepretuueckoro Mucturyra (HUY M3BOMW) 3a nepBoe mecto B komaHaHOM 3auere. [Ipu-
BETCTBEHHBIE CJIOBA Ul CTYI€HTOB-Y4aCTHUKOB OJIMMIIMA/bl U PYKOBOJAUTENEH KOMaH] PO3BY-
yanu ot pykosoactsa HY MOMU, npencrasureneit nocosnscrsa @panunu B Poccun. PykoBonu-
TeJb HANPaBJICHUs 110 Pa3BUTHIO B3auMOOTHoLEeHUH ¢ yHuBepcutetamu 3A0 «lllneliaep anek-
Tpuk» B.H. XoxnoBckuit moBenan 06 0HOM U3 TJIaBHBIX YCIOBHM YCTOWYHBOTO PAa3BUTHS COBpE-
MeHHOro ob1ectBa, npogeccop Yuusepcutera ESPCI rpynmnst ynusepcutetoB ParisTech n1'9c-
nuHo3a (PpaHuus) pacckasan 0 METOAAX MOJTOTOBKU CTYJAEHTOB K MHHOBAIIMOHHOM J1€ATENbHO-
CTH.

OpHoM U3 HOBAIMM MPOTrPaMMBbI OJTMMITHA/IBI OBLIIO Y4acTHE BCEX YUaCTHUKOB OJIMMITUAIbI
B MonozaexxHoM aue Tpetwero hopyma mo sHeproappekTuBHOCTH U 3Heprocoepeskenuto «KENES
- 2014», npoxoausiueii B Mockse B ['octunom J[Bope. @opyM IPOBOAUTCS B TPETUH pa3, Kak U
MesxayHapoiHasi OJIMMITNA/IA, OJHAKO MoceIeHus popyma i yYaCTHUKOB OJMMITHA/IbI CTAJIO
MIPUATHON HEOXKHUAAHHOCTHIO. MHOTHE U3 yYaCTHUKOB 3aKaHUMBAIOT YHEPrETUUECKUE BY3bl U
CKOpPO HauHyT paboTaTh Ha peabHBIX 00BEKTaX SHEPTreTUKU U BU3UT Ha dSHEPreTH4ecKuit popym
— MpEKpacHBIN IIaHC MO3HAKOMUTHCS Kak ¢ 000py/I0BaHUEM, C KOTOPBIM HE0OX0auMo OyneT pa-
00TaTh, TaK U MOOOIIATHCS C MIPEACTABUTEISIMU dHEPTreTUUecKon oTpaciu. Ha ¢popyme y ygact-
HUKOB ObLJ1a BO3MOXKHOCTB 33/1aTh BOMPOC MUHUCTPY dHepreTuku PO Anekcanapy HoBaky, a Tak
K€ I0y4acTBOBATh B KPYIJIBIX CTOJIaX IO 3JIEKTPOIHEPTETUKE U IEPCIIEKTUBAM Pa3BUTHSI JHEPTe-
TUKHU. B xo1e Gecenpl «Oe3 raicTykoB» ¢ MUHHUCTpoM HoBakoM ObLIH MpsIMbIE BKJIIOUEHHS C Be-

aymuMu Texauueckumu By3amu P® (ot Cankr-IletepOypra no ToMcka), OHIAH qUaior U xKu-
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Boe obmienue. 3apepmuiics MonoaexHsii 1eHb popyma «kENES - 2014» narpakaeHueM yqact-
HUKOB OJIMMITAA/IbI B JINYHOM IEPBEHCTBE I'PaMOTaMU MUHHUCTEPCTBA SHEPTETUKHU U JIMYHOU TOJ-
MHACHhE0 MUHUCTPA, YTO MOXKET CTaTh XOPOLIUM JIONIOJHEHUEM PE3IOME BBIITYCKHUKA dHEpreTH4e-
CKOTO By3a.

Hckpennue cioBa 6J1aroJapHOCTH 3By4aid OT YYACTHUKOB K OPTKOMHUTETY OJIMMITHA/IBI B
muue komnanuii PHK CUT'PO, OAO «CO EDC», HIIO «Ctpumep», 3A0 «lllHelaep anekTpuk»
3a HEOLICHUMYIO IIOMOIIlb B OpPraHU3aLMK U POBEACHUN MeXAyHapOIHOU CTYIEHYECKON OJIMM-
nuaabl «JeKTpodHepreTuka - 2014»

CryaeHdeckas omMnuaaa «JIeKTposHepreTukay Ha 6aze UI'DY craHOBUTCS €:KEroTHBIM
KPYIIHBIM COOBITHEM B UCTOPHH dHEpreTudeckux By3oB Poccuu. CBoe xenaHue yuacTBOBaTh B
onumnuazae 2015 roga noaATBEpANIM TEKYILIME BY3bl-yUaCTHUKH, @ TAK K€ BbIPA3HIIA 3aUHTEPECO-
BaHHOCTb U HOBBIE BBICILINE YUEOHbIE 3aBEJCHHS SHEPTETUUECKOTO MPOPUIIS.

Wtoru onumnua sl He3aMeUTUTENBHO pa3MelieHbl Ha opunmaibaom caiite PHK CUPTD
u UIroy.

3akaoueHue

IIpu opranuzanuu U NpoOBeICHUH OJIMMIINA/IBI CEPbE3HBIX HEJOCTATKOB U HAPYIIEHUH BbI-
sIBJIEHO He ObLI0. Bee YY4aCTHHUKH OTMCTHIIN BBICOKHH YPOBCHB IIOATOTOBKH, OPraHu3alun U 1mpo-
BEJICHUS MEPOTIPUATHSL.

B nensax MakcumanbHOM 0OBEKTUBHOCTH MEPOTIIPUSITHS 1€I€CO00pa3HO HA CTaIuu pa3pa-
OOTKHM OJMMITHA/IHBIX 3a/1a4 BECTH JTUAJIOT C MPEJICTABUTEISIMUA APYTUX By30B-yUYACTHUKOB OJIMM-
IIruaabl.

ITo cormacoBaHuIO ¢ MPEACTABUTEIIMHI KOMaH/I B psJie caydaeB HEOOXOIMMO MpopadoTaTh
BOIIPOC CO CIIPAaBOYHOM JTUTEPAaTYpOil W/WIIM BOBMOXKHOCTBIO UCIIOJIB30BAThH 3JICKTPOHHBIC CPe/I-
CTBa HH(OPMAIIHH.

Cpoku npoBeIeHNs OJIMMITHAIBI 1IEIECO00Pa3HO COrIacoBhIBATh C rpapuKoM yueOHOTro
npoliecca By30B-y4aCTHUKOB OJMMITHAAbI U IpadMKOM MPOBEIEHUS HAYYHO-TEXHUYECKUX MEpO-
npustuit HUPC B Poccun.




2. IOJIOKEHUE Ob OJIUMIINA JIE

PoccricKMA «YTBEPKIAAIO»
HaumoHanbHbIH ~"TIpepeKTop no Hay1Hoii pabore

‘0'

MBaHOBCKOrO rocy1apcTBeHHOro

5
] l|e7»<oro YHHBEpPCHTETA

B.B. ToTukos

MonodemcHasa cekyus

MNOJOXXEHUE O MEXKJIYHAPOJHOMN CTYJAEHUECKOM OJIUMITUA-
JAE 11O JIEKTPOOHEPI'ETUKE

1.0BIIE ITOJIOKEHUSA
1.1. MexnyHapoaHas CTyAC€HUYECKas OJIUMIIMAJA IO 3JIEKTPOIHEPreTHUKE

(MCO) npoBoautTcs B BHUJE COCTSI3aHUM CTYIEHTOB B TBOPYECKOM HPHUMEHEHUU
3HAHUM U YMEHHMI MO JUCUUIUIMHAM, WU3YyYaeMbIM B BBICIIUX Y4YE€OHBIX 3aBEICHMSIX,
a Takxe Npo(eccHoHaTbHON MOArOTOBIEHHOCTH Oy AyIIMX CIIEHHUATUCTOB.

MCO npoBoauTCS C 1EJIbI0 COBEPILICHCTBOBAHUS YU€OHOIO Mpoliecca, a TakKe
MOBBIIEHNS KA4e€CTBA MOJATOTOBKH CIIELIMAIIMCTOB, MOBBILIEHUS MHTEpEca CTYNIECH-
TOB K U30paHHON TPOQECCHU, BBISIBICHUIO OJAPEHHON MOJIOASKH B (POPMUPOBAHUS
KaJIpOBOT0 MOTeHIMana A1 (OPMUPOBAHUS UCCIIEA0BATEIbCKON, aIMUHUCTPATHUB-
HOUW U MPOU3BOJICTBEHHOM AEATEIILHOCTH.

1.3. BaHOBCKMI TOCYIAapCTBEHHBI SHEPreTUUYECKHI YHUBEPCUTET HMEHU
B.!. JlennHa B COOTBETCTBUH C IIJITAHOM MOJIOAEKHBIX MEPONPUITUI MOJI0IEKHON
cekuu Poccuiickoro HanmonansHOro komurera CUI'PO npoBonur MexnyHapon-
HYIO CTYJICHYECKYIO OJMMIuany 1o saektposHepreruke (MCO, nanee Onuminana)
Cpelu CTYJIEHTOB BBIMYCKHBIX KypCOB THEBHOU ()OPMBI U MAaruCTpaHTOB MEPBOTO U
BTOPOTO T0/1a 00Y4YEeHHUS 110 HANPABJICHUIO 3JICKTPOIHEPTETHKA U SJICKTPOTEXHHUKA.

2.0PTAHU3ALIUSA OJIUMITUAIbI

2.1. OpranmzaTtopoMm Omumnuansl sBisieTcss HekomMmepdeckoe IapTHEPCTBO
«Poccwmiickuit Harmonanpupii KoMuter MexayHapoIHOTO COBETa MO OOJBITUM
AJIEKTPUYECKUM CUCTEMaM BBICOKOTO HampsbkeHus», r. Mocksa (PHK CHUI'PJ) u
OI'bOY BIIO «/BaHOBCKHMI TOCYIAapCTBEHHBIN 3HEPreTUYECKUNA YHUBEPCUTET
umenu B. U. Jlenuna» (MI'JY).




2.2. O06miee pyKOBOACTBO M opraHu3aruio OnuMnuaasl OCYIIECTBISIET OPTKO-
MUTET (popMupyeMblii mpopekTopoM 1o HayuHoit pabore UI'DVY. Ilpeacenarenem
oprkoMuTeTa HazHadaeTcs npopekrop MI'DY mo nayunoit pabdore.

2.3.  Oprkomutetr OIUMMIHA/IBL:

paspabaThiBaeT mnojoxxenue 06 Onumnuase;
IPOBOJUT MOJITOTOBUTENBHBIE MEPOIPUATHS Tiepen OIuMITUaIoiM;
OTIpe/ieTIsieT CPOKH mpoBeneHuss OnuMmnuazsl, odecreunBaeT pabouue Mecra,
TEXHUYECKOE OCHaleHne OammMnuaisl;
OCYIIECTBISICT MH()OPMUPOBAHHE MOTEHIIMAIBHBIX YYaCTHUKOB O MPOBEE-
U OJIUMIIHAaHI,
dopmupyeT xtopu OIUMIHAABI, MAaHAATHYIO KOMHCCHUIO, aleUISIIIHOHHYIO
KOMHCCHIO;
OpraHu3yeT NPHUEM U PACCMOTPEHHUE 3asiBOK Ha yyactue B OnuMIuaje;
MIPUHUMAET PELICHUE O TONMyCcKe K ydyacTuro B Onumnuaie;
OpraHu3yeT U MPOBOAUT HATrpaKJICHHUE MMOOeIUTEINEH;
OCYIIECTBIISIET pa3MelieHne nHpopMauu o pesyiabratax OJuMIIHUAIbI U M0-
OenuTensx.

2.4. Kropu onmumnuaabr:
dbopmupyeTcs U3 CeruaIucToB 1o uekTpodHepretuxe UI'DY u npeacraBu-
Tese KoMaH 1 y4eOHbIX 3aBE/ICHUN, TPUHUMAIOIIUX YYaCTHE B OJIMMITUA/IE;
pa3zpabaThIBacT U YTBEPKAAET OJIMMITHAIHbBIE 3a/IlaHus coryiacHo ["ocynap-
CTBEHHOMY 00pa30BaTEIbHOMY CTaHAAPTY;
pa3pabaTbiBaeT 0aJUIbHYIO CUCTEMY OLIEHOK B 3aBUCUMOCTH OT CJIIOXKHOCTH
3a/1aHus;
MPOBEPSIET U OLIEHUBAET PabOThl YHACTHUKOB B 3aIlIU(PPOBAHHOM BH/IE;
IIPOBOJUT aHAJIU3 BHIMIOJHEHHBIX 3a/IaHUN, OTIPEIEISET MPU3EPOB.

2.5. MannaTtHas KOMUCCHS:

cocTouT U3 npeacrasureneit UI'DY;
MIPOBEPSICT MOTHOMOYHS y4aCTHUKOB OJIMMITHATBI;
MPOBOJIUT MU(PPOBKY U IEMTUGPOBKY padoT.

2.6. AnemnsanuoHHas KOMHCCHS:

coctouT u3 crneunanuctoB UI'DY u npencraBureneit koMaH] yueOHBIX 3aBe-
JeHul (Y4aCTHUKOB);
- paccMaTpuBaeT KOH(GIMKTHBIE BONPOCH! YHACTHUKOB OIMMIIUAIBI.
2.7. B coctaB xtopH BKItoUaroTcs corpynauku UI'DY u pykoBoguTenn KoMaH -

Y4aCTHUKOB JPYTUX y4eOHbIX 3aBeneHuil Poccuu.

2.8. UneHbl MaHJaTHONM KOMUCCHH HE BXOJISAT B COCTAB JKIOPH.

2.9. B cocTaB oniMMnua HbIX 3aJaHUN TOMyCKaeTCsl BKIFOYEHUE 3a1aHul, pa3pado-
TaHHBIX CIEHUATUCTAMHU 1O JIEKTPOIHEPTETUKE IPYTUX BY30B, SBJISIOIIUXCS
ydacTHUKamu OnuMnuaasl;




2.10. Anenmsiiuu MOTyT OBITH TOAaHbl He mo3aHee 10 yacoB crieayromero aHsl.
2.11. 3aceganus OprkOMUTETA, KIOPU, MAHIATHOU U aNeJUIALIMIOHHON KOMUCCHI
POTOKOJIMPYIOTCS Y MOANMKUCHIBAIOTCS IIPEICeIaTeIeM OPTKOMUTETA.

2.12. Tlobenutenu Harpaxaar0Tcs TpaMOTaMHu.

2.13. ®otorpadum u KpaTKue pe3romMe modeauTenen, 3aHABIINX TPU30BbIe MECTa,
MOTYT OBITh pa3MelieHbl Ha odunuansHoM caiite PHK CUTPO.

2.14. ®otorpaduu u KpaTtkue pesrome MoOeAUTeNell MOTYT MPEdOCTaBISATHCS B
KaJIpOBBIE CITY>KOBI OpraHu3aIii - CyObeKTOB JIEKTPOIHEPTETUKH.

2.15. Marepuainsl, CBsi3aHHbIE ¢ MpoBeAeHreM Onumiuazsl, XpausaTcs B Oprkomu-
tere B TeueHue 1 (OnHOro) roga mocie AaThl NPUHATHS PELICHUS O MOJABEICHUU
UTOTOB U ONPEEIIEHUH €ro MoOeIuTEeNeH.

3. HOPAAOK ITPOBEAEHUA OJIUMIINAIbBI

3.1.  VYcrnoBus npoBeACHUS OJTUMITHA]IBI
YyacTHUKaMH KOMaHbI SBJISIIOTCS CTYJCHTHI BBIIYCKHBIX KYpCOB JTHEBHOM

(opMbl 0O0yUEHHS U MaruCTPaHThl IEPBOTO U BTOPOTO roja oOy4eHUs 10 HANPaB-
JICHHIO 3JIEKTPOIHEPreTHKa M 3JIeKTpoTexHuka. OIMMInana npoBOJUTCA B UH-
JUBUYyAJIbHOM M KOMaHJIHOM IepBeHcTBe. KonnuecTBo yyacTHUKOB Onumnuaabl
0T y4eOHOTO 3aBe/ICHUs HE JOJKHO MPEBBILIATh CEMH YEIOBEK. 3a4eT IPOBOAUTCS
O YeThIpeM HaunloJiee yCHElHO BRICTYIUBIINM yyacTHUKaM. KomaHnna npeacras-
JsieTCsl PYKOBOAMUTEIIEM U3 UMCIIa MpernojaBaTeseil wiu cCoTpyAHUKOB y4eOHOro 3a-
BeleHus. PykoBoauTenb KOMaHIbpl BKIIIOYAaeTCsd B cOCTaB XKropu OJuMIIAAIBI.
VYyacTHUKaM HEOOXOMMO UMETh MU cede MacropT, CTYJASHYECKUN OMIeT (3a4eT-
HYI0 KHWXKKY). B BHJle UCKITIOUEHHUS BY3Y - OPraHU3aToOpy pa3peliaercs mpeacTas-
JSTh ABE KOMaH/Ibl CTY/ICHTOB.

3.2.  Metonuka u mopsaoK mpoBeaeHus OIMMITHAIbI
VYyactHuku OauMIIHaIbl pacCaXUBAOTCSA TaKUM 00pa3oM, YTOOBI UCKITIOUYHUTH

MPSMOI KOHTAKT MEXAY YYaCTHUKAMU KOMaH bl OJTHOTO Y4EOHOTO 3aBEICHUS.
IIepen nmocankor B ayIUTOPUIO KAkl CTYJIEHT PETUCTPUPYETCA B IMTPOTOKO-
Jie y4acTHUKOB OJUMMUAIbI, TTOCJIE Yer0 €My BBIJAETCS JUYHBIN mU(p U KOHBEPT
¢ HabOpOM JIMUCTOB: TUTYJIbLHBIE, YUCTOBBIC U YEPHOBBIC JIUCTHI. [IpoTokoi ¢ pamu-
JUSAMHU U COOTBETCTBYIOIIUMH JIMYHBIMU IIM(PpamMu 3amedyaThIiBa€TCsl B KOHBEPT, U
XPaHUTHCA y MpeAceaaTess MaHAATHOW KoMuccuu. Ha TUTYIBHBIX JINCTaX Hameya-
TaHbl yCJIOBUS KBIM(DHUKAIIMOHHBIX 3aJaHUM, W TAaOJIUIA C MOJEM JJIsl JTUYHOTO
mudpa ydactHuka. Kaxapiii ygacTHUK OaUMMIUAIBI 3aMOTHSAET KaXKIbId TUTYJIb-
HBII JIUCT (BIUCHIBAET MUP B TAOIHILY), KOTOPBIM CIAETCS BMECTE C YUCTOBBIMU U

YCPHOBBIMH JIMCTAMMU. B oObsBieHHOE BpEMs Hadajia OHI/IMHI/Ia,Z[BI OTHAacTCA KO-




MaH/Ia Ha OTKPBITUE KOHBEPTOB, MOCJE YEro CTYJACHTAM pa3pelIaeTcsi NPUCTYIUTh
K pELIEHUI0 KBATU()MKAIIMOHHBIX 3aJaHui. Perenue numeTcss Ha TUTYJIbHBIX U YH-
CTOBBIX JIUCTaX ¢ 00enx cTopoH. CTyAeHTaM pa3peliaeTcs MCIoJIb30BaTh MpU pe-
IIEHUU 33JaHUIl MEepCOHAJBHBIE ME€YaTHbIE M NMHCbMEHHbIE UCTOUYHUKH HH(pOpMa-
UM, HO 3alpeliaeTcs MOJIb30BaThCS TelePOHAMU, HOYTOYKaMH M APYTUMHU Cpel-
CTBaMHU MOOWJIBHOM CBSI3U U KOMMYHUKalMu. [Ipu HapylieHnn yka3zaHHOro Tpebo-
BaHUs MO PEIICHUIO )KIOPU YYACTHHUK WJIM KOMaH/Aa MOTYT OBbITh AUCKBaTH(PHUIIHPO-
BaHBI.

[Tocne okoHuanust BpemeHu OJIMMITHA/IbI YYACTHUKHU 3aI1€4aThIBAlOT CBOM pa-
OOTBI B KOHBEPT U CHAIOT €ro. YUCTOBBIE JHUCTHI NIEPEAIOTCA Ha IPOBEPKY WIEHAM
KIOpH.

3.3. IIpoBepka 1 OLIEHKA BBIITOJIHEHUS OJMMITHAIHBIX 3a1aHUN

He nosgnee cnepyromero aHs nocie OKOH4YaHus Onummnuaasl 4ieHbl KIOpU
MIPOBEPSIIOT PAOOTHI U MPOCTABJISAIOT B CBOJHON BETOMOCTH MPOTUB MK (pa padOThI
KOJIMYECTBO 0aJIOB, IMOIYYEHHBIX 34 OTBET, U PACIIHCHIBAIOTCA.

[Ipu ouieHKe pabOT YJIEHBI )KIOPU YUYUTHIBAIOT:

Ka4eCTBO YCBOCHHOTO MAaTepHaJla CTYACHTAMHU;
0oJiee BBICOKHMI ypOBEHb 3HAHUM, YEM OH IMPEIYCMOTPEH YYEOHOW Mpo-
rpaMMOW;
TBOPYECKUN MOJIX0]] B BBIOOpE MyTel peleHus OCTaBICHHbIX 3a/1a4.
IIporokon nposenenns OIMMIMAABI 3allONHIETCS U noanucsiBaercss Koopaunaro-

POM OJIMMIINA/Abl 1 BUBUPYCTCA 1 BCCMU YWICHAMU )KIOpI/I OJ'II/IMHI/Ia)IBI.

ITocne 3amonmuenus cBogHOM BemomocTH B Trpade "Cymma OamioB" ompene-
JISTFOTCS TOOSAUTENH (JIaypeaThl).

B cnyuae, eciim HECKOJIbKO YeJIOBEK MPETCHIYIOT Ha 3BaHME JlaypeaTa, Habpas
OJIMHAKOBOE KOJUYECTBO OAJIOB, )KIOPH BO3BpAIIACTCS K MEPECMOTPY UX paldoT H,
ITyTeM CPaBHUTEIHLHOTO aHAJIN3a KaK YMCTOBBIX, TAaK M YEPHOBBIX JINCTOB, YCTaHAB-
JUBaeT TOOCTUTENICH W MPHU3EPOB OJUMIHAILIL. B 3TOM cilydae pelieHHe KIOpU
IIPOTOKOJIMPYETCS 0C000, PaBHO KaK MHEHHE OTIEIbHBIX 4ICHOB Xropu. llepe-
CMOTpP pabOT BO3ZMOXHBIX JIaypEaTOB MPOU3BOIUTCS JI0 NEUTU(POBKH.

JlemudpoBKa Bcex padOT MPOU3BOAUTCS TOIBKO ITOCJIE TOJHOTO 3aIOTHEHUS
CBOJTHOM BEJIOMOCTH U OTIPEACIICHUS TTOOCTUTEIICH.

3.3. Onpenenenue nmodbeauTeneit

Jlnuaple MecTa ydacTHHKOB OnMMIHUAIbBl OMPEACIISIOTCS MO0 CymMMe HaOpaH-
HBIX 0asuToB 3a OTBETHI. [10 cymMMe HamOOMbIIIero KOIMYecTBa O0aIoB ONMPEaCIISIFOT-
cst mooeautenu (I, 11, I Mmecta) cpenu CTyIEHTOB BBICIIMX YUCOHBIX 3aBEICHU.

o




MecTto yueOHOTO 3aBe/ieHHsT B KOMAaHIHOM TIepBeHCTBE 10 OnMMIMae ompe-
TEISIFOTCS CyMMOM 0ayioB, HAOpaHHBIX yYaCTHUKAMHU KOMaH/IbI.

OxoHnuatenbHble UTOrd OnuMnuanbl 0QOPMIISIIOTCS MPOTOKOJIOM M yTBEp-
xpaarorcs npopekropoM MI'DY no naydHoit pabore. Pemenue o0 onpeaeneHun mno-
oenureneit Konkypca no kaxaomy u3 BY30B opopmisiercs MpoTOKOJIOM 3aceqaHus
Oprkomutera u pasmeniaercs Ha opunmanbaoM caiite PHK CUI'PO u Ha odunu-
anbHOM caiite UT'DVY.

3.4. Harpaxnaenue mooeauTenen

[ToGequTenu Onumnuagsl B WHAMBUAYATbHOM U KOMAHJHOM MEPBEHCTBAaX
HarpaxaaroTcsl IUILNIOMaMH By3a — opranusaropa u MomoaexHoi cekunu PHK
CUI'PD. Harpazasl BpydaroTcsi B TOPKECTBEHHON 00CTaHOBKE.

Koopaunarop MonoaexHoi
cexuuu PHK CHUI'PO B UTDY,

navanpuuk YHUPC u TM UTDY %{f A.B. Makapos

Koopannarop ommmnuansl %J& [Tagpukos T.E.




3.NIEPBOE UH®OPMAIMOHHOE COOBIIEHUE(PYCCKAS BEPCHSI)

@agre Schneider i
_— 8 Electric

MunuctepcTBo sHepreTuku Poccuiickoit deneparun
MunncrepcTBo 00pa3oBaHus U Hayku Poccuiickoit @eneparim
OI'bOY BIIO «MBaHOBCKHH rocyqapcTBEHHBIN 3HepreTHueckuil yuuepcurer umenu B.U. Jlenuna»
OTtKpbITOE aKIMOHEPHOE 001IecTBO «CHCTeMHBII oriepatop Eaunolt sneprenueckoii cucteMbny (OAO «CO EDCy)
HIT «Poccwuifckuii HalmoHaNBHBIN KOMHTET MexayHapoaHoro CoBeTa 1o OONBIINUM JIEKTPHIECKUM
crucreMaM Beicokoro Hanpspkenus» (PHK CUT'PD)
®onna «Hanexnas cmena» 3A0 «llIuelaep 3IEKTPUK»

AJIEKTPOSHEPIETUKA-2014

MEXXAYHAPOAHAS CTYAEHYECKASl OJIMMNUAAA - li’-lsl | =1
MO 3JIEKTPO3HEPIrETUKE, r.MBaHoBO, 18-22 Hoa6psa 2014 r. j;-:'-",'.,,a,,,,ae,,,mmw,,

NEPBOE NH®OPMAIINMOHHOE COOBILIEHUE
MEXIYHAPOJHAS CTYAEHUECKAS OJJUMITUAJIA

11O DJIEKTPOSHEPI'ETUKE
18-22 nonops 2014 roxa

®onpn «Hanexnas cmeHa» U VIBaHOBCKUI TOCYJapCTBEHHBIN YHEPIETUYECKUM YHUBEPCUTET
(UI'DY) B cooTBETCTBUM C TJIAaHOM COBMECTHBIX Mepompusatuii Ha 2014 rox mpu moaaepikke
OAO «CO EDC», OAO «TT'K-2», 3A0 «nueiinep snexkrpuk», HIT «PHK CUI'PD» npoBoasT
Me:x1yHapOIHYIO CTYACHUECKYIO OJMMIINAAy MO AJIEKTPOIHEPIeTUKE CPEIU CTYIEHTOB 3JIEKTPO-
TEXHUYECKUX U DJICKTPOIHEPTETUUECKHUX CIICIUATLHOCTEM.

Ieab npoBeaeHus

[loBbIIeHNE KadecTBa MOATOTOBKHM CIELUUATUCTOB IO HAMPABICHUSM 3JIEKTPOTEXHHUYE-
CKUX U JJIEKTPOIHEPreTUYECKUX CHelHanbHOCTeH, (hOpMHUpPOBaHKE y CTYICHTOB MHTEpeca K U3-
OpaHHOI Tpodeccr, BHISIBICHUE OJIAPEHHON MOJIOACKU U (OPMUPOBAHUE KAJIPOBOTO MOTEHITHA-
J1a UCCJIeI0BATENbCKOM, TPOEKTHOM U MPOU3BOICTBEHHO-aIMUHUCTPATUBHOMN JESITEIIBHOCTH.

B xome OnuMmuanmbl COCTOUTCS KPYIJIBIA CTOJ C PYKOBOJUTEISIMH TEXHOJOTHYECKHUX
cyx0 P3A u snexkrpuueckux pexumoB OAO «CO EDCy» u3 roponos: Xabaposck (XabapoBckoe
PI1Y), BnaguBoctok (IIpumopckoe PJIY),Ilepms (ITlepmckoe PIY), Cypryt (Tromenckoe PJ1Y),
Uura (3abaiikanbckoe PJIY), Hosropox (Hosropomckoe PJ1Y), IlerposzaBoack (Kapembckoe
PIY), n. Mypmammm Mypmanckoit 06n. (Konbckoe PJIY), CeikteiBkap (Komu PJ1Y). B xoxe
KpPYIJIOTO CTOJIa CTYAEHThI CMOIYT Y3HATh 0 BO3MOKHOCTHAX TPYAOYCTPOicTBa B (pujaMasbl
OAO «CO EQC» n nomyunTh BO3MOKHOCTb ITPOXOKIACHUSI IPAKTUKK B HUX. 1 3TOrO y4acrt-
HUKH OJIUMITAABI JOJKHBI 3aTIOTHUTH W HAIIPaBUTh aHKETY ((aiiyl aHKEThI CM. PUIIOKEHHE).

Cpoxku nposegenus Oaumnuansi: ¢ 18 mo 22 Hosi6ps 2014 roxa.

IIpenBapuresbHas mnporpaMmma

o




18 HosiOpst MpUE3 U PETUCTPALMS YUACTHUKOB;

19 HosiOpst MPOBEJICHUE OJIUMITUA]IBI

20 Hos10ps MpoBepKa 3aJlanuii, Kpyribii croi ¢ npeacraBurenamu OAO «CO EDCy

21-22 nosi0psa HarpaxiaeHue B xoxe Monoaexnoro nas ENES 2014 u skckypcuoHHas
IporpaMma

Padouue sa3bikn QOIuMNIuUAaAbI: PYCCKU, aHTTIHMICKUNA, PpaHITy3CKUN

MecTto npoBegeHHs OJIMMIINABI:

VYuebnsie ayauropun UI'DY, r. UBanoBo, yi. PabdakoBckas, 1. 34,

Mecto npo:xuBanus: roctunuisl UI'DY u ropona MBanoso.

YciaoBusi npoBeaeHUs

YyacTHUKaMH OJIMMIUA/ABI MOTYT OBITH CTYACHTHI BBITYCKHBIX KYPCOB JHEBHON (OPMBI
00y4eHHsS U MaruCTPaHTHI TIEPBOTO U BTOPOTO roja 0OydeHHs 10 HANPABJIEHUIO JIeKTPOIHEP-
reTuKa M 3j1eKTpoTexHuka. OJuMnuaaa NpoBOJANUTCS B UHAUBUAYAIBHOM U KOMAaHJIHOM 3a4eTe.
KoanuecTBo y4acTHUKOB OJIMMIINAABI OT y4EOHOIO 3aBEJCHUS HE JOJDKHO IPEBBIIATh CeMH ye-
JIOBEK AJi 0IHOM KomaHibl. KonuuecTBo KoMaH/A HE OrpaHUuYEHO. 3a4yeT MPOBOAMUTCS 10 4YeThl-
peM HauOoJliee YCIelHO BBICTYIUBIINM y4acTHUKaM. KomaHa nmpeacTaBisercs pyKOBOIUTEIEM
W3 4uCla TMpenojaBaTesied WM COTPYIHUKOB yueOHOro 3aBeleHUsA. PykoBoaWTENb KOMAaHJbI
BKJIFOUAETCS B COCTaB KIOPH U y4aCTBYET B IIPOBEPKE padoT.

B cocraB onuMIuaaHbIX 331aHU MOTYT OBITH BKJIIOUEHBI (IPUBETCTBYETCS) 3a/1aHUs, pa3pa-
OOTaHHbIE CIIEIMAIMCTAMH TI0 3JIEKTPOIHEPTETHKU BY30B, SBIISIOMNXCS yd4acTHUKaMU OIMMITHATBI.
3anauyu, NpeTeHAYIONIME Ha BKIOYEHHE B IepedeHb 3aad Oaumnuaibl, ¢ pelieHusIMU HEo0XOo-
JMMO TIpuciaTh Ha e-mail: cigre@ispu.ru ue mo3auee 01 nosopsi 2014 roaa.

Jlnig yyactus B onumnuazae Heooxoaumo 10 15 okradps 2014 roaa nonate B OprkOMUTET
OJIMMITHAJIBI 3asBKY Ha ydactue (mpmioxenue 1), e-mail cigre@ispu.ru. Kaxaomy y4acTHHKY
HE00X0/AMMO UMETh MpH cede MacnopT, CTYACHYECKUN OMIeT (3a4eTHYI0 KHUXKKY), KaJIbKyJIsATOp,
PYy4Ky.

VYdacTie B onuMNMaJe MOATBEpXKIAeTcs 3asBKOM Ha OjaHKe By3a, 3aBEpEHHON OTBET-
CTBEHHBIM JIMLIOM U I€YaThIO BY3a, (OTMPABIIAETCS MO MOYTE WM MPEACTABISIETCS B OPIKOMUTET
PYKOBOJMTENIEM KOMaH/IbI) M KOTHUS BBICBIJIACTCS 110 AJICKTPOHHOM MOYTe Ha ajupec Cigre@ispu.ru
.Yuactue B osmMnuajae OecriatHoe. Pacxoqpl Ha muTaHue, AOPOTY U MPOXKUBAHUE MPOU3BO-
JSITCS 32 CUET CPEACTB HaIlpaBIISIIOIIEro By3a. J{is OpoHMpOBaHUS MecTa B TOCTHHMIIE HA BpEeMs
OJIUMITHA/IBI HEOOXOIMMO OTOCHATh 3asBKY /10 15 okTsi0pst 2014 rona (mpuiioxenue 2). [Ipoxu-
BaHUE CTYJEHTOB M PYKOBOJUTENEH KOMaHJ Ipenamnosaraercsi B roctuHunax MI'DY u ropona
NBanoBo. Croumocts oaHoro aus npoxuBanus 300 - 700 py6.

B 3KCKypCHOHHYIO IpOTrpamMMy OJIMMITHA/bI BKIIIOYEHA HKCKYpPCHs Ha 3HEprodpdexTus-
HBIA OOBEKT 2JIEKTpOIHEpreTUku. [Ipu3eprl 1 yHaCTHUKU OJIMMIINAJIBI HATPAXKIAIOTCS IPU3aMU U
Mo/IapKaMu U BKJIIOYAIOTCS B KQJAPOBBINA Pe3epB OpraHu3alui AJIeKTPOIHEPTETUKH.

TemaTuka 3aganuii OumMnuaabl

YyacTHHKaM OIUMIHUAAbI OyJeT MPEeAOCTaBIeHO Ul pelieHus 12 3agaHuil pa3inyHOro
YPOBHS CIIOKHOCTH 10 CJIEIYIOIINUM JUCIUILINHAM:

® TEOPETUYECKHE OCHOBBI JJIEKTPOTEXHUKHU
® TEXHHMKA BBICOKUX HANpPsKEHUH
e peneiiHas 3alIUTa U aBTOMAaTHKa
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® 3JIEKTPHUYECKAs YaCTh JIEKTPOCTAHIUMI U MOACTAaHIIUN
® 3JIEKTPUYECKHUE CUCTEMBI U CETH
® DJJEKTpOCHAOKEHUE

BaskHble 1aThbI

1. | 3asBKa Ha yyacTue B OJIUMIINAJIC Jo 15 oxkTadpsa 2014r.
2. | 3asBKa Ha OPOHUPOBAHNE TOCTUHHIIBI Jo 15 oxTsadps 2014 r.
3. | Ilpuem 3a1a4 U3 APyrux By30B o 1 HossOps 2014 1.
4, | TlpoBeneHre OJIMMITHAIBI 18-19 nosiopst 2014 r.
5. | Berpeua cTyneHTOB ¢ paboToaaTensiMu 20 Hosi0ps1 2014 r.
6. | HarpaxxaeHue cTyeHTOB OJMMIIMAbI HA MOJIO-

,I[e)KEIOM (I)OpyMe}IIEN ES 2014 B r. MockBa 21-22 nonGps 2014 .

Oprkomurer QOauMnuaabi:
ToTtuko Baaguvup BanenTuHoBUY,
npeceaaTenb OPrkOMUTETa OJTUMITNA/IBI, IPOPEKTOP MO HAy4HOI padoTe.
I'opman Anppeit Biagumuposuy,
3aMm. npeaceaarens, pykooautenb Oprromurera Monoaexnou cexkuun PHK CUT'PD
Maxkapos Apkaauii Biaguciasosuy,
3aM. mpejceaarens, HayanbHUK ynpasienus HUPC u TM UT'DY,
koopauHatop Mononexnoit cekuun PHK CUT'PD
Tei. (4932) 269-945, +7-920-671-45-37, e-mail: nirs@ispu.ru
Manpuxos Tumodgein EBrenseBu4, KOOpAUHATOP OJIUMIIMA/BI,
ten. +7-910-992-68-69, e-mail: cigre@ispu.ru
153003, r. UBanoBo, yin. PaGdakosckas, 1. 34, UT DY
OneparuBHas uHpopManus 00 OJMMIIMAZE pa3MeEIlaeTcs Ha cailTe yHHUBEpCUTeTa:
WwWw.ispu.ru u caiire PHK CUT'PD www.cigre.ru (uHGOpMaIOHHBIC COOOIICHUS, MOJOXKECHUE
00 onuMIuaze, TeMaTHKa U IpUMEphl OJIMMITMAAHBIX 3aJaHUN, CXeMa Mpoe3/ia K y4eOHbIM KOpIy-
caM U cryaropoaky MI'DVY u rocrununam u T.4.). OprkOMUTET OJIMMIIMA/IBI OCTABIISET 3a COOOM
MPaBO BHECEHUs HE3HAYUTENIbHBIX U3MEHEHU B POTPaMMYy OJIMMITHA/IbI.
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IIpunoxenne 1
3ASIBKA
Ha y4acCTHE B OJUMIIMAJE 110 MIEKTPOIHEPTETUKE

Tabnuma 1. CBenenns 00 yq4acTHHKAx

@aMI/IJ'II/IH, UM, OTYCCTBO YUACTHUKA MMOJIHOCTBIO

DakynbTeT

Kypc, rpynmna

KoHTakTHBIN TenehoH

E-mail

SR EIE N e

Heo0xonmumMocTh B TOCTHHHIIE (Ja/HET)

HpI/IMC‘IaHI/IG: 3aIOJIHACTCA AJId KAXKA0ro y4aCTHUKA OJIMMITUA/IbI.

Tabmuma 2. CBeieHNs 0 PYKOBOJUTENSIX KOMAHIBI

q)aMI/IJ'IHSI, M, OTYECCTBO PYKOBOJUTEIIA MOJIHOCTBIO

JlomKHOCTh

YueHoe 3BaHueE, yueHas CTENEHb

KonTakTHbIN TeNehOH

E-mail

SHRAESIEI N

Heo6xoaumocTh B rocTHHHIIE (1a/HET)

Tabmuma 3. CBeneHus o By3e

1. Crpana

HanmenoBanue

2.
3. Tlomubii aapec
4. damMuius, UMs, OTYECTBO PYKOBOMTEINS By3a

[Toanuck oTBETCTBEHHOTO JuIa. [levaTs.
Jlata 3anoiHeHus.

[Ipunoxenue 2
3ASIBKA
Ha OpOHUPOBAaHUE TOCTUHUIIBI

HaumenoBanue By3a

Crpana

KonnuecTBO YenoBek

W nE

I[aTI)I IMPOXXNBAHUA

IToanuck oTBEeTCTBEHHOTO LA, IleyaTs.
JlaTa 3amojaHeHMs.




AHKeTA

dorto

daMuHs, UM, OTYSCTBO

JaTa 1 MecTo poxaeHus

I'paxnancTBo

Anpec MecTa NpOKUBAHUSA

3J'IeK’I’pOHHa$I noyra

KonTtaktHbIC TENEHOHBI

1. CpeneHus o0 MoJiydeHHH BbICIIEro NMpPogeccHoOHATLHOr0 00pPa30BaHuUsA

1.1. By3
1.2. dakynbreT
(MHCTHTYT)
1.3. Kypc - 1.4. Kadenpa
[Mepuon 00yueHus 1.5. T'ox moctymieHus 1.6.Tox
OKOHYAHUS
2.  Caenenusi 0 cpeaHeM o0pa3oBaHuu (001eM, CIEIIHATIHLHOM)
2.1. 'oxg oxoHYaHuUs 2.2. HammeHoBaHHE 00pa30BaTEIBHOTO YUPEIKIACHUSI 2.3. CpenHuii 6an
3. CaeneHus o 10N0JTHUTEJIHLHOM 00Pa30BAHUH
(Kypcol, mpeHuHeu, Macmep-Kiaccul, 6U3Hec-wKoablL u op.)
3.1.T'ox okonuanus . 3.2. HaumeHoBaHue GopMbI 3.3. [Nonmy4yenHas creru- 3.4. lokyMeHT 00
o0yueHHs ATBHOCTH, KBATA(UKAIIHS o0pazoBaHUA

4. CBeI[eHI/Iﬂ 0 BJIAJCHUU MHOCTPAHHBIMHU SAASBIKAMU

4.1. Naoctpanusiii ;| 4.2. CTeneHb BIaJCHAS
A3BIK (uumaeme u nepesooume co cioeapem, yumaeme u mModicene 00bACHAMBCA, 6radeeme c80600HO,
nanuuue yposhs keanupuxayuu no cucmeman CEFR, TOEFL, op.)

5.  Yuacrue B KOH(pepeHUHUAX, 0JIMMIINAAAX, KOHKYPCAaX, APYTHX MepPONpHATH-
AX

5.1.Ton, 5.2. HaumenoBanue | 5.3. ®opma, pe3yiabTaT ydacTus 5.4. loxymeHT 00 yuacTuu

MECHALL MEPOIPUATUS (cepmugbuxamul, Ounjiomvl,
bnazo0apcmeentvle nucoma, op.)

6. IlpogeccnonabHbIEe HHTEPEChl, CBeeHUSI 0 HAYYHOM 1esATeIbHOCTH

6.1. IIpodeccroHaIbHBIE HHTEPECH

U MPpSANOYTCHU S
(memamuxa, Hanpaeierus u pazoenvl HAyKu,
TMEXHUKU, MEeXHOI02UU, Op.)

6.2. Hayimune myOnikanmii B skypHayiax 1 mHeIx CMU

T'on, mecsn HaumeHnoBanue HanmeHnoBanwue myomukanuu
xypraaira, CMU

6.3. MHble cBeneHus 0 Hay4HOU
JESITeIbHOCTU

7. CaeeHnsi 00 ONbITE TPYAOBOM €eSITEILHOCTH

7.1. Tlepuon  7.2. MecTo paboTH | 7.3. JIoIKHOCTH . 7.4. BeITlonHAEMBIE TPYIOBBIC




paboTHI 0053aHHOCTH

8. Ilpexmoutenus mo Oyayiuei padore

T'oros pac- He roros
cMaTpHUBaTh paccmarpu-

T'oros x Tpyzno-
BO3MOXHOCTb | BaTb BO3MOX-

®unnan OAO «CO EDC» [Tonpaznenenune

CTpOMHCTB .
yerp y TPYyAOYCTpOU- HOCTb TPYH0-
CTBa YCTpOHCTBa
XaﬁapOBCKoe PHY, Vkaszams, nanpu- Ilpu coenacuu nocma-
mep: cayacoa P34, sums «X»

r. XabapoBck

cayacoa snekmpute-

IIpumopckoe PIY, r. Bna- CKIUX pedrcumos,
JUBOCTOK cayacoa sHepeemu-
IIepmckoe PAY, r. Ilepmb HECKUX pENCUMOS,

banancos u paseu-

Tromenckoe PAY, r. CypryT  mus, menemexaruxu

u cessu, dkenuyda-

3abaiikansckoe PAAY, .
mayuu npocpamm-

I’II/ITa HO-annapamHozco
17

Hogropoackoe P/1Y, KoMnIEKca

r. HoBropon

Kapensckoe PIIY,

r. [lerpo3aBoack

Konsckoe PA1Y, n. Mypma-
um MypMaHCKoi 00T

Komu PAAY, r. CeIkTBIBKAp

9. Hurle cBeaeHus o ceoe

10. TIpuiaoxeHus
(Konuu ouniomos, epamom, 61a200APCMEECHHBIX NUCEM, UHBIX OOKYMEHMO8 0 Kanouoame u m.o.)

10.1.

10.2.

JlaTa cocTaBJIeHUusT Hognuck

Hacrosmum noareepxaato cBoe corjacue Ha 00pabOTKy MepCOHaIbHBIX TaHHBIX, a
TaKXe coracue Ha uX nepeaavy KaJpoBbIM Cly>KOaM 3aHTEpEeCOBaHHBIX OpraHu3a-
AN IIEKTPOIHEPTETUKN

Moanuck
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4 TIEPBOE HH®OPMAIIMOHHOE COOBIIEHUE (AHTJIUHCKAS BEPCHA)
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Ministry of Energy of the Russian Federation
Ministry of Education and Science of the Russian Federation
Ivanovo State Power Engineering University (ISPEU)
Open joint stock company "System Operator of United Power System™ (SO UPS)

“Russian National Committee of International Council on Large Electric Systems” (CIGRE RNC)
Charitable foundation «Reliable Rising Generation» JSC "Schneider Electric"

ELECTRICAL POWER ENGINEERING-2014 @ recies

INTERNATIONAL STUDENT COMPETITION /o
ON ELECTRICAL POWER ENGINEERING, IVANOVO, RUSSIA, NO- upIc
VEMBER 18-22, 2014 S S—

PUBLIC INFORMATION NOTICE
INTERNATIONAL STUDENT COMPETITION ON ELEC-

TRICAL POWER ENGINEERING,

18-22 November 2014, lvanovo, Russia
Ivanovo State Power Engineering University (ISPEU) and Charitable foundation «Reliable

Rising Generation» in accordance with the plan of joint arrangements for the year of 2014 with
the support of Joint-stock Company “System Operator of the United Power System”, JSC "Terri-
torial Generating Company #2", JSC "Schneider Electric" and Russian National Committee of
International Council on Large Electric Systems (CIGRE RNC) hold the International Student
Competition on Electrical Power Engineering among the students of electrical and electrical pow-
er engineering programs of study.

The aim

Improving the quality of students’ preparation of Electrical and Electrical Power Engineering pro-
grams of study, increasing students’ interest for their profession, finding out talented young people and
forming personnel potential to organize research, project and administrative production activity.

Timing of the Competition The Competition is held 18-22 November, 2014.

Preliminary program of the competition

November 18 arrival and registration of the participants;

November 19 the Competition holding;

November 20 checking up of the works, a round table with representatives of JSC "SO UPS"

November 21-22 the winners’ awarding during the Youth Forum ENES 2014 and excursion

The working languages of the Competition Russian, English, French

The place of the Competition

Lecture-rooms in ISPEU (34, Rabfakovskaya Str., Ivanovo, Russia).

Staying: ISPEU and Ivanovo hotels.

The terms of the Competition

The participants of a team are full-time graduate and 1st and 2nd year Master's Degree Stu-
dents whose programs of study are Electrical Power Engineering and Electrical Engineering. The
Competition has the individual and the team championship. The number of the participants from every
higher educational institution is not more than 7 students. Number of teams is not limited. Total
number of points in team championship is a sum of four best student points. The team is represented
by a leader who is a teacher or a staff member of a higher educational institution. The leader is the member

of the jury of the Competition.
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The Competition tasks may be the ones prepared by the teachers of the electrical engineering of higher
educational institutions, which take part in the Competition.. The tasks to be included in the list of the Com-
petition tasks, with the decisions should be sent to e-mail: cigre@ispu.ru no later than November 1, 2014..

In order to take part in the Competition it is necessary to fill in the application form and
send it on e-mail:cigre@ispu.runo later than October 15, 2014. Each participant must have a passport,
student’s card (or academic record book), calculator, pen

The participation in the Competition is confirmed with the application form on the higher
educational institution note-paper certified by a person in charge and the seal of the institution (it
may be sent by mail or taken to the organizational committee by the team leader) and its copy
must be send to e-mailcigre@ispu.ru. The participation in the Competition is free. The expenditure for
meals, travel and lodging are at the expense of the funds of the sending institution. To reserve the hotel it
IS necessary to send the application form before October 15, 2014. Team leaders and students’ are to
stay in ISPEU and Ivanovo hotels. Cost of one day living is 300 - 700 rubles.

Excursion to energy efficient electricity facility is included to the Competition. The winners and
participants are awarded with the diplomas, presents and are included in the personnel reserve of electric
facilities.

Tasks subjects

There wiil be 12 tasks of different difficulty levels in the following disciplines:

e Theoretical Basics of Electrical Engineering
High-Voltage Engineering
Relay Protection and Automation
Electric Power Stations' and Substations' Electrical Equipment
Electric Systems and Nets
o Electric Power Supply
Important dates
7. | The application form for taking part in the Competi-

deadline 15.10.2014

tion
8. | The application form for hotel reservation deadline 15.10.2014
9. | Tasks from other higher educational institutions deadline 1.11.2014
10. | The Competition holding 18-19 November 2014
11. | Students meeting with the employers* 20 November 2014

12.| Rewarding of the Competition winners at the youth

forum ENES 2014 in Moscow 21-22 November 2014

* During the Competition will take place a round table with the leaders of power-system protection
and electric modes technological services of JSC "SO UPS" from cities: Khabarovsk (Khabarovsk Re-
gional Dispatch Administration (RDA)), Vladivostok (Primorsk RDA), Perm (Perm RDA), Surgut (Tyu-
men RDA), Chita (Transbaical RDA), Novgorod (Novgorod RDA), Petrozavodsk (Karelian RDA), town
Murmashi in the Murmansk Region, (Kola Peninsula RDA), Syktyvkar (Komi RDA). During the
round table the students will learn about employment opportunities at the branches of JSC SO
UPS'™ and gain practical training in them. For this participants of the Competition must complete and
send us the form together with the application (see Appendix).

THE ORGANIZATIONAL COMMITTEE
Vladimir Tutikov,
the chairman of organizational committee of the Competition, the vice-rector of ISPEU.
Andrey Gofman,
the vice-chairman, the leader of the organizational committee of Youth Section of CIGRE Russian Nation-
al Committee
Arkady Makarov,

2
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Head of the Students' scientific research and talented students department of lvanovo State Power Engi-
neering University,
Coordinator of RNC CIGRE Youth Section
Ph. (4932) 269-945, +7-920-671-45-37, e-mail: nirs@ispu.ru
Timophey Shadrikov, coordinator of the Competition,
Ph. +7-910-992-68-69, e-mail: cigre@ispu.ru
34, Rabfakovskaya street, Ivanovo, Russia. 153003

Operational information about the competition is posted on the website of the university:
http://ispu.ru/node/13034 and RNC CIGRE website http://www.cigre.ru/rnk/youth/news_868/ (informa-
tional notices, the Competition rules of procedure, the themes and examples of tasks, routes to academic
buildings and campus ISPU and hotels, etc). The Organizational Committee reserves the right to make
minor changes in the program of the Competition.
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APPLICATION FORM

for participation in the Competition on Electrical Power Engineering

Table 1. Information about the participants

Appendix 1

7.

Surname, name of the participant (fully)

8.

Faculty

9

Year of study, group

10. Contact phone

11. E-mail

12. Requirement for hotel (yes/no)

Note: This form is completed for each participant of the Competition.

Table 2. Information about the leaders of the team

7.

Surname, name of the leader (fully)

8.

Official capacity

9

Academic title, academic degree

10.

Contact phone

11.

E-mail

12.

Requirement for hotel (yes/no)

Table 3. Information about the higher educational institution

5.

Country

6.

Name

7.

Full address

8. Surname, name of the higher educational institution leader

(fully)

APPLICATION FORM
for hotel reservation

Signature of the responsible person. Stamp.
Date of completion.

Appendix 2

Name of higher educational institution

Country

Number of people

o Njo

Dates of stay

Signature of the responsible person. Stamp.
Date of completion.




Questionnaire

Photo

First name, Surname

Date and place of birth

Citizenship

Residence address

E-mail

Contact numbers

11. Higher vocational education

1.1. Higher education
institution

1.2. Faculty
(Institute)

1.3. Year of edication 1.4. Department

Dates of attendance 1.5. Entrance year 1.6. Grad-
uation year

12. Secondary education (general, special)

2.1. Graduation 2.2. Information on secondary education (general, special) | 2.3. Average mark
year
13. Additional education
(courses, trainings, master classes, business schools, etc..)
3.1. Graduation 3.2. Name of the form of 3.3. Received qualification . 3.4. Document on
year training education

14. Second language skills

4.1. Foreign lan- 4.2. Degree of knowledge
guage (read and translate with vocabulary, read and can make yourself understood, fluent, CEFR, TOEFL
degrees, etc..)

15. Participation in conferences, competitions, contests and other events

5.1. Year, 5.2. Name of event . 5.3. Formof event, the result of 5.4. Document on partici-
month involvement pation

(certificates, diplomas, letters of
appreciation, etc..)

16. Professional interests, research activities

6.1. Professional interests and pref-

erences
(topics, specialization and sections of sci-
ence, engineering, technology, etc..)

6.2. Availability of publications in magazines and other media.

Year, month The name of the Name of publication
magazine, the media




6.3. Other information on the re-
search activities

17. Details of the experience of work

7.1. Period of | 7.2.Place of work 7.3. Official capacity 7.4. Employment duties
work

18. Preferences on future work

Ready to Not ready to
Branch of JSC "SO UPS" Division Ready for em- consider the consider the
ployment possibility of | possibility of
employment employment
Khabarovsk RDA, Specify, for exam- Place "X" where
Khabarovsk ple: power-system necessary

. : rotection services,
Primorsk RDA, Vladivostok 2,ecmca| modes

Perm RDA, Perm services, energetic
! modes services,

Tyumen RDA, Surgut balances and devel-
Transbaical RDA, Chita opment, telemetry

and communica-
Novgorod RDA, tions, operation of
Novgorod hardware and
Karelian RDA software complex
Petrozavodsk

Kola Peninsula RDA, town
Murmashi in the Murmansk
Region

Komi RDA, Syktyvkar

19. Other information about yourself

20. Annexes

(copies of diplomas, commendation, thank you letters and other documents about the candidate, etc.)

10.1.

10.2.

Date of compilation . Signature

Hereby I confirm consent to the processing of personal data, as well as consent to the
transfer of it to personnel services electr|C|ty organizations;

- Signature



http://portal.cdu.so/common/contacts/Pages/department.aspx?BranchID=3544&DepartmentID=22976
http://portal.cdu.so/common/contacts/Pages/department.aspx?BranchID=3544&DepartmentID=22976
http://portal.cdu.so/common/contacts/Pages/department.aspx?BranchID=3544&DepartmentID=22976
http://portal.cdu.so/common/contacts/Pages/department.aspx?BranchID=3544&DepartmentID=22976
http://portal.cdu.so/common/contacts/Pages/department.aspx?BranchID=3544&DepartmentID=22973
http://portal.cdu.so/common/contacts/Pages/department.aspx?BranchID=3544&DepartmentID=22973
http://portal.cdu.so/common/contacts/Pages/department.aspx?BranchID=3544&DepartmentID=22973
http://portal.cdu.so/common/contacts/Pages/department.aspx?BranchID=3544&DepartmentID=22974
http://portal.cdu.so/common/contacts/Pages/department.aspx?BranchID=3544&DepartmentID=22974
http://portal.cdu.so/common/contacts/Pages/department.aspx?BranchID=3544&DepartmentID=22974

5. BTOPOE HH®OPMAIIMOHHOE COOBIIEHUE ( HA PYCCKOM S3bIKE)

HAQEXHAA
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MunucrepcTBo HepreTiku Poccuiickoit @eneparun
MuHucrepcTBO 00pa3oBanus u Hayku Poccuiickoii deneparnyn
OI'BOY BIIO «lBaHOBCKHIA TOCYJapCTBEHHBINA YHEPTreTHYECKUI yHHBepcuTeT nMeHu B.U. JleanHa
OrtxkpsIToe akimoHepHOe 00mecTBo «CrcTeMHbIi oneparop Enuroit sHepreTraeckoit crucreMsn (OAO «CO EDCy)
HIT «Poccuiickuii HarpoHAMBHBIN KoMuTeT MexxayHapomHoro CoBeta 10 OOJBIINM 3JIEKTPHIECKIM CHCTEMaM
BBICOKOTO HanpspxeHns» (PHK CUT'PD)
®onpn «Hanexnas cmena» 3A0 «llIHelaep aneKTpuK»

AJIEKTPOSHEPIETUKA-2014

MEXAYHAPOOHASA CTYOAEHYECKASA OJIMMNUALA g\
MO 3JIEKTPO3HEPIrETUKE, r.MBaHoBO, 18-22 HoA6psa 2014 r. / Monodexnan cexyun

MEXJIYHAPOJHAS CTYAEHUECKAS OJUMITHAJIA

1O JIEKTPOOHEPI'ETUKE
18-22 nosiops 2014 roaa

BTOPOE HHOOPMALIMOHHOE COOBIIEHUE

WBaHoBckuii rocynapctBeHHbIN 3Heprernyeckuil yausepcurer (MI'DY) u dona «Hanex-
Hasi CMEHa» U B COOTBETCTBHH C IIJIJAHOM COBMECTHBIX Meponpusatuii Ha 2014 rog npu noaaepxke
OAO «CO EDC», OAO «TTK-2», 3A0 «lllueitaep snexkrpux», HIT «PHK CUT'PD», OAO «1H-
tep PAO - Dnexrporeneparusiy, OAO «HITO Ctpumep» B nepuoa ¢ 18 mo 22 nost6pst 2014 rona
poBOAUT MeKIYHAPOAHYI0 CTY/I€HUYECKYI0 OJIMMIHAAY MO 3JeKTPOIHepreTuKe Cpelu CTy-
JIEHTOB IEKTPOIHEPTETUYECKUX U HNEKTPOTEXHUUYECKUX CHEUATIBHOCTEN.

Ileab npoBeeHust

Onumnuana nIpoBOAMUTCS I MOBBIILIEHUS Ka4eCTBA MOATOTOBKH CIIEUAIMCTOB IO JJIEK-
TPOTEXHUYECKUM U 3JIEKTPOIHEPreTUUECKUM HaIlpaBJIeHUSIM, (POPMHUPOBAHHUE Y CTYJIEHTOB UHTE-
peca k n3dpanHoO mpodeccuu, BHISBICHUE 0JapeHHON MOJIOJIEKHU M CO3[aHne KaJpOBOTo pe3epBa
JUISL KCCIIeI0BATeNbCKOM, MPOEKTHOW U MPOU3BOACTBEHHO-a/IMUHUCTPATUBHOMN AESITETbHOCTH.

Omumnuana npooautcs B UT'DY ¢ 2011 roga. Komanns! Benyuux By3oB Poccuu, beno-
pyccun, Kazaxcrana, 'epmanuu u ®@pannuu 3asBuian o0 y4acTHH B OJIMMITHAJE, 0XKHIaEMOE YK C-
710 y4acTHUKOB npesbiaer 100 uenosek.

B onmumnmane yuacTByrOT:

AJIMATHHCKHMI YHUBEpPCHTET JHepreTuku u cBsizu (Pecnyonnka Kasaxcran)
Benopycckuii HanuoHaAbHBIN TexHUYeckuil yHuBepcurerT (Pecnybduaunka benapycs)
BoJioroackuii rocy1apcTBeHHbIH YHHBEPCHTET
NBaHOBCKHH rocy1apCTBEHHbIH JHEPreTHYEeCKH YHHBEPCUTET
HpKyTcKuid rocy1apcTBeHHbIH TEXHHYECKUI YHUBEPCUTET
Ka3zanckuii rocygapcTBeHHbBIH JHePreTH4eCKHil YHUBEPCHTET
HauunoHnanbHbIN Mccie10BaTebCKIl yHUBepcuter MOU

NookrwbdPE




8. Hwuxeropoackmii rocyiapcTBeHHbI TeXHHYECKH YHUBEPCUTET
9. Cankr-IleTepOyprckuii rocy1apcTBeHHbIH MOJUTEXHUYECKH YHHBEPCHTET
10. HoBocuOupckmii rocy1apcTBeHHbI TeXHHYECKU YHHBEPCUTET
11. Cmonenckuii punuan « HanmuonaabHbIH HccIeq0BaTeILCKUI yHUBepcuTeT MW
12. CeBepo-KaBka3ckuii ¢enepanbHblii yHUBEpCUTET
13. Camapckmuii rocy1apcTBeHHbIH TeXHUYECKUI YHUBEPCUTET
14. HanmoHaJabHbI| Hccaen0oBaTeIbCKUH ToMCKHIT NOJMTEXHUYECKH YHUBEPCUTET
15. YabsiHOBCKM rocy1apCcTBeHHbIH TEXHUYECKH YHHBEPCHTET
16. Ypanbckuii peepaibublii ynupepcuteT uMenu nepsoro Ilpesunenra Poccuu B.H.
Eabnuna
17. YOxHo0-Ypaubckuii rocyrapcrseHHblii yausepcureT (HanmonanbHblii ncciienoBa-
TeJbCKUl YHUBEPCHUTET)
18. Technishe Universitat Darmstadt (Texnuueckuii ynusepcuter Japmimraara, I'ep-

MaHHA)

19. Technishe Universitiat Braunschweig (Texuuueckuii ynuBepcuter bpayHinBeiira,
I'epmanmus)
20. Ecole supérieure d'électricité — Supélec ( Boicmas mkosa 31ekTporexunku, ®pan-

Mst)

MecTO0 IpoBeIeHUS OJUMITHAIbI

®I'BOY BIIO «ABAHOBCKHM I'OCYJAPCTBEHHBIN SHEPTETUYECKHWIN YHU-

BEPCUTET UMEHU B.!A. JEHUHA»
Anapec: 153003, r. UBanoso, yJi. PaddakoBckas, 1. 34.

Onumnuana npoBoautcs B yueOHoH aynutopun b-316 u b-318 rnasHoro kopnyca UT'DY
(xopmyc b). PykoBoauTenb KOMaH bl BKITIOYAETCS B COCTAB )KIOPU M YUAaCTBYET B MMPOBEPKE padoT.
VYdacTHUKaM OJUMIIMAJBI HE TpeOyeTcs clenuaibHONH TeXHWYECKOH JUTepaTyphl AJS pelieHUs
3a7a4, BCe HEOOXOIMMBIE CIIPABOYHBIE TaHHBIE BKIIFOUEHBI B YCIIOBUE 3a/IaUH.

IIporpamMa oMM AIbI

B - M -
pemsi Ipo Meponpusitue €CTO Mpo
Be/leHU s Be/leHUsl

18 Hos10psi, BTOPHUK
Boxksan, roc-
) ) [Ipuesn n pazmemenne yuactHukoB Onumnuazasl. Pasmenienne B
0:00 —24:00 o ) . TUHULA
roctunuie «MBanoso». Be6-caitt http://www.hotel-ivanovo.ru/
«BaHOBO»
Bectubronn
14:30 — 1700 0O630pHas sxckypeus mo UT'DY. Coop B 14:15 xoie roCTHHUIIBI OCTHHHIIBI
«IBaHOBO»
«IBaHOBOY»
19 HosiOpsi, cpena
, Tpancdep yuactHukoB u3 roctunuiisl B UI'DY Ha aBTOOYCE. l'octuana
8.00 — 8:30
C6op 7:50 B xomne roctuHUIBl «IBaHOBOY» «IBaHOBOY
Xomn AKTo-
8:45-9:15 | ®ororpadupoBanue ydacTHUKOB OIMMITHA/IBI BOTO 3aj1a
Kop1. b
AKTOBBI
9:20 - 9:45 | TopxkecTBeHHOE OTKpHITHE ONUMITHAIBI TOBBI
3ai1, kopi. b

o



http://www.hotel-ivanovo.ru/

10:00 — 14:00 | ITpoBeaerre OmuMIHAIBI 5_33116é b-
14:00 — 15:00 | OGex
15:30 — 1800 DKCKypCUOHHAas mporpaMma 1o r. IBanoBo. C60p y4acTHHUKOB B
xoJjuie kopryca b B 15:15
18:30 — 20:00 | Vxun
20:15 — 20:30 | Tpaucdep yuactaukoB uz UI'DY B roctuHmUIly
20 Hos0ps, yeTBepr
8:00 — 14:00 | OkcKypcHOHHAs IMporpaMMma Jyisl y4acTHUKOB OJIMMITHAIbI
. . TopxkecTBeHHOE NoABEICHUE UTOTOB. HarpaxaeHue komaH Kopnyc b,
14:00 — 16:00
yaacTHUKOB Onummuanbsl. dororpaduposanue. ™ 240
21 HOsIOpA, NATHUIA
8:00 — 13:00 | Tpanchep yyaCTHHKOB W3 TOCTHHHIIBI B T. MOCKBa
13:00 — 14:00 | Pasmentenue B roctuHuIe r. Mocksa **
15:00 — 18:00 | Dkckypcusi B KOMOAHHIO AJIEKTPOIHEPTETUKU
22 Hos10ps, cyO00Ta
. . Perucrpamus yqactHuKOB MosioexkHOTO HS hopyma ENES
8:00 - 9:00 . 9
2014. TIpuBeTcTBEHHBIHN KOhe-OpeHK.
9:00 — 13:30 | Yuactue B meponpustusax ENES 2014
Bcerpeda ¢ Munuctpom suepretuku PO A.B. HoBakowm. Llepemo-
13:30 — 15:00 | Hus HarpaxaeHus nodexureneit OnUMITMaabI B THYHOM TIEpBEH-

CTBC

* B xoae OnuMiuaabl COCTOMTCS KPYTJIbIH CTOJI C MPEICTABUTEISIMH JIEKTPOIHEPT€TUUECKOM
oTpaciu. B xozae Kpyrioro crona ¢cTyieHTbI CMOTYT Y3HATh 0 BO3MOKHOCTSIX TPYA0YCTPO¥i-
crBa B puinansl OAO «CO EDCy» n apyrux KOMINaHui Y MOJIY4YUTh BO3MOKHOCTb IIPOXO0XK-
JICHUS] IPAKTUKH B HUX.

**3ammaHupoBaHo OecriaTHOE pa3MelleHne B rocTuHuIe . Mocksa ¢ 21 no 22 HosiOpst 2014r.

TemaTHnka 33124 0JJUMIIHAIbI

Temartuka 3aga4 OJIMMITHNAIBI ITPUBCJICHA B HpI/IJ'IO)KeHI/II/I 1.

THoae3nass nundpopmanus

e KomaHIUpOBOYHBIE YAOCTOBEPEHUS CIEAYET cAaTh MpU perucrpauuu Komauasl. Odopm-
JICHHbIE KOMAaHJUPOBOYHBIE YTOCTOBEPEHHSI MOXKHO MONy4uTh 20 HOSOpsS Ha KpyrioMm
crose (OtBercTBeHHas: Bunokyposa Taresna FOpreBHa)

e VYYaCTHMKH OJMMITHA/bI TOJDKHBI UMETh MPU cede CTyJeHUYECKHil OuieT, macnopr, Kajib-
KYJIATOp, pyuKy. YdacTHuKaM OIuMMIUaabl HE pa3pelacTcs MOoab30BaThCsl OPTATUBHOM
AJIEKTPOHUKOM BO BpeMsl IpoBeeHusT OnuMnuaibl.

e Cpnarb BEpXHIOIO OJEKAY MOXKHO B Trapnaepod kopryca b, Haxoasmmiics Ha 1HOKOJIbHOM
sTaxe kopmyca b.

e Tlonnast nuHpOpMaIHs 00 onmumnuae - http://ispu.ru/node/13034

e Jlns mocemienus BbictaBku ENES 2014 neoOxoamma peructparms - https://reg.enes-

expo.ru/reg/



http://ispu.ru/node/13034
https://reg.enes-expo.ru/reg/
https://reg.enes-expo.ru/reg/

OprkomMuTeT 0JIUMINAIBI
TrwoTukoB Biaagumup BajieHTuHOBMY,
npeceaaTeb OPrKOMUTETa OJTUMMITHA/IBI, IIPOPEKTOP MO0 HAYYHOH padoTe.
TI'opman Auapeii BaagumupoBuy,
3aMm. npejaceaarens, pykoBoauresb Oprromurera Monoaexnou cekuun PHK CUT'PD
MaxkapoB Apkaauii BiaaguciaBosuy,
3aM. npejceaarens, HayanbHUK ynpasinenus HUPC u TM U9V,
koopauHatop Mononexnoi cekuun PHK CUT'PD
Tell. (4932) 269-945, +7-920-671-45-37, e-mail: nirs@ispu.ru
HlagpuxoB Tumodeii EBrenbeBuy, KOOpAMHATOP OJUMITUAIBI,
ten. +7-910-992-68-69, e-mail: cigre@ispu.ru, Pr3d37@gmail.com
153003, r. UBanoBo, yi. Pa6dakoBckas, 1. 34, U DY



mailto:nirs@ispu.ru
mailto:cigre@ispu.ru
mailto:Pr3d37@gmail.com

[punoxenne 1. TemaTuka 3aga4 0JTUMIHAIBI

TEXHHUKA BBICOKUX HANIPSIKEHUI
1. DNeKTpUUecKass M30JIALHUS BBICOKOBOJBTHOTO JJIEKTPOIHEPTETUYECKOTO 000pPYHAOBaHUSA,
AIEKTPUIYCCKUN U TEIJIOBOW pacyeT U30JIALMH 3TOr0 000pyI0BaHNS,
2. Pacder TexHHUYECKMX MAapaMeTPOB JIMHHUM 3JIEKTPOIEpPEIayd BBICOKOIO HAIPSIKEHUS W
MOACTAHIIMOHHOTO 000pYI0BaHMS (BBIOOP M30JIAIIMOHHBIX IIPOMEKYTKOB);
3. Pacuér nepenanpsikeHuii, BOSHUKAIOIINUX B CETAX, U BIUSIHUE JIMHEMHOTO W IMOJCTaHIIU-
OHHOT'O 00OPYIOBaHMS Ha MIEPEXOAHBIC MTPOIIECCHI TP MIEPEHANPSIKCHUSX.

IJIEKTPUYECKHUE CUCTEMBI U CETH
1. Pacuer ycTaHOBUBIIMXCS PEKUMOB PA30MKHYTBIX JJIEKTPHUECKUX CETEH:
1.1.  Onpenenenue pexUMHBIX TapaMeTPOB (IIEPETOKOB MOIIHOCTEH, HAPSXKECHUH );
1.2. BekropHas quarpaMma HarpspKEHHI,
1.3.  PerynupoBaHue HampspKeHUs U3MEHEeHUeM Ko duirenta Tpanchopmaiuu;
1.4.  OmnpeneneHre NOTepb MOIIHOCTH B JIMHUSX U TpaHCHOPMATOPAX;
1.5. Onpenenenue noTepp EKTPOIHEPTUHN B IMHUSX U TpaHCHOpMATOpaX.
2. PacueT ycTaHOBUBIINXCS PEKUMOB 3aMKHYTBIX JIEKTPHUECKUX CETEH:
2.1.  Pacuer nmoTokopacupezeneHus B 3aMKHYTOH CETH;
2.2.  OmnpezneneHue TOYEK MOTOKOPA3/esia MOIIHOCTEH;
2.3.  IlpoBepka ceueHuil TMHUN 3aMKHYTOW CETH MO HArpeBy.

PEJIEMHASI 3AIIIATA U ABTOMATHU3ALIAA DJIEKTPOSIHEPTETUYECKHX CH-

CTEM
1. TokoBas 3ammTa co CTYNEHYAaTO-3aBUCUMOI XapaKTEpPUCTUKOW BpEMEHH CpadaThIBaHUs
JIDIT u TpanchopmMaTOpOB C OTHOCTOPOHHUM MTUTAHUEM;
2. MaxkcuMarbHasi TOKOBasl 3alllUTa ¢ HE3aBUCUMOM U OOPaTHO3aBUCUMON XapaKTePUCTHKOM
BpEMEHU cpabaThIBaHUS;
3. TokoBas HampaBienHas 3amuTa JISII ¢ AByXCTOPOHHUM MUTaHHUEM;
4, HuctantnmonHas 3amura JISII ¢ AByXCTOPOHHUM MUTAHHUEM;
5. BekTopHble auarpaMMbl NEPBUYHBIX TOKOB B MECTE MOBPEKIEHHS, BTOPUUYHBIX TOKOB
TpaHc(hopMaTOpOB TOKA, BTOPUUHBIX TOKOB B PEJI€;
6. HuddepennnanbHas TOKOBas 3aluTa TpaHcPopMaTopa ¢ TOPMOKEHUEM;

7. AIIB JIDIT;
8. ABP Ttpancdopmaropos.
IJIEKTPUYECKHUE CTAHLUU

1. ITpoBepka BbIKITIOUATENEH YCTAHOBJICHHBIX B CHCTEME COOCTBEHHBIX HYK]] JIEKTPUIECKUX

CTaHIINM;

2. Br10op pyroracsimux peakTopos;

3. Bb160p MHOTOTIOJIOCHBIX TITHH;

4. Omnpenenenue OMYCTUMOCTH PEXKHUMOB pabOThl T€HEPATOPOB CTAHLMUHN HCIOIb30BAHUEM

JFarpaMMBbl MOIITHOCTH;

S. Omnpenenenne TEMI0OBOTO CTapEeHUs U30JIMU TpaHChopMaTopa
IJIEKTPOCHABXKEHUE

1. OmnpeneneHne pacueTHBIX Harpy30K 2JIEMEHTOB CUCTEMBI AJIEKTPOCHAOKEHNUS;

2. Br160p uncia u MOITHOCTH LIEXOBBIX TpaHcpopmaTtopoB HanpsbkeHueM 6 (10)/0,4 kB;

3. Bri6op u mpoBepka ceueHHi kil Kabeneil B cxemMax AJIeKTPOCHAOKeHus HanpsbkeHueM 6-10

KB;

4. KomneHcarusi peakTHBHOM MOIIHOCTH B CHUCTEMax 3JIEKTPOCHAOXKEHHS MPOMBIIIIICHHBIX

MpeanpusaTHil. XapakTepucTUKU OaTapeil KOHIEHCATOPOB U CUHXPOHHBIX JBUTATENCH.

o




TEOPETUYECKHUE OCHOBBI QJIEKTPOTEXHUKH
[lenu nOCTOSSHHOTO TOKA;
Llernn nepeMeHHOI0 TOKa, BKJIFOYasi HECUHYCOUJAIbHBIN TOK;
Tpexda3zubie nemnu;
[lepexoHbIE MPOLECCH B JIMHEMHBIX 3JIEKTPUYECKUX LIEMAX MIEPBOIO U BTOPOrO MOPSAKA,
HCKJIIOYasi TEMbI CBA3aHHBIE C HEKOPPEKTHBIMU HAYAJIBHBIMU YCIOBUSIMH M MHTErpajioMm J[roame-

JIs.
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[punoxenne 3. Kapra ropona UBanoso
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6. BTOPOE HTH®OPMAIIMOHHOE COOBIIEHUE ( HA AHITJITUMCKOM S3BIKE)

iif‘ilgre Schneider I
Ha aElectr”: ARRR|ssssununnunpppnunnnsnnnns gl

Ministry of Energy of the Russian Federation
Ministry of Education and Science of the Russian Federation
Ivanovo State Power Engineering University (ISPEU)
Open joint stock company "System Operator of United Power System™ (SO UPS)
“Russian National Committee of International Council on Large Electric Systems” (CIGRE RNC)
Charitable foundation «Reliable Rising Generation» JSC "Schneider Electric"

ELECTRICAL POWER ENGINEERING-2014
INTERNATIONAL STUDENT COMPETITION

ON ELECTRICAL POWER ENGINEERING, IVANOVO, RUSSIA, NOVEM-
BER 18-22, 2014

INTERNATIONAL STUDENT COMPETITION ON ELEC-
TRICAL POWER ENGINEERING

November 18-22 2014, Ivanovo, Russia

SECOND PUBLIC INFORMATION NOTICE

Ivanovo State Power Engineering University (ISPEU) and Charitable foundation «Reliable
Rising Generation» in accordance with the plan of joint arrangements for the year of 2014 with
the support of Joint-stock Company “System Operator of the United Power System”, JSC "Terri-
torial Generating Company #2", JSC "Schneider Electric" Russian National Committee of Interna-
tional Council on Large Electric Systems (CIGRE RNC), JSC «Inter RAO - Electric Power
Plants» and Streamer, Electric Company Inc. hold the International Student Competition on
Electrical Power Engineering among the students of electrical and electrical power engineering
programs of study.

The aim

Improving the quality of students’ preparation of Electrical and Electrical Power Engineer-
ing programs of study, increasing students’ interest for their profession, finding out talented young
people and forming candidates pool to organize research, project and administrative production
activity.

The Competition is hold in ISPEU since 2011. The teams from leading higher educational
institutions of Russia, Belarus, Kazakhstan, Germany and France declared their participation in
the competition, the expected number of participants exceeds 100 students.

The following teams participate in the Competition:
1. Almaty University of Power Engineering and Telecommunication (Republic of Ka-
zakhstan)
Belarusian National Technical University (Republic of Belarus)
Vologda State University
Ivanovo State Power Engineering University
Irkutsk State Technical University
Kazan State Power Engineering University
National Research University ""Moscow Power Engineering Institute™

Nooabkown

o @/




8. Nizhny Novgorod State Technical University

9. Saint-Petersburg State Polytechnical University

10. Novosibirsk State Technical University

11. The Branch of National Research University ""Moscow Power Engineering Institute™
in Smolensk

12. North Caucasus Federal University

13. Samara State Technical University

14. National Research Tomsk Polytechnic University

15. Ulyanovsk State Technical University

16. Ural Federal University

17. National Research South-Ural State University

18. Technishe Universitit Darmstadt (Technical University of Darmstadt, Germany)

19. Technishe Universitit Braunschweig (Technical University of Braunschweig, Ger-

many)

20. Ecole supérieure d'électricité — Supélec (Higher School of electricity - Supelec,

France)

The place of the Competition

Ivanovo State Power Engineering University (ISPEU)
Address: 34, Rabfakovskaya street, Ivanovo, Russia. 153003

The Competition is held in lecture rooms B-316 u B-318 of the main ISPU building
(Building B). The leader is the member of the jury of the Competition. The participants requires
no special technical literature for solving all the necessary reference data is included in the task.

The Competition scenario

Time Action item The place
November 18, Tuesday
. . . - Railway
_ Arrival and accommodation of the Competition participants. Ac- :
0:00 AM — .. " . . ) station, the
_ commodation in hotel "Ivanovo". Website http://www.hotel- "
12:00 PM ) hotel "Iva-
ivanovo.ru/ "
novo
2:30 PM — | Sightseeing tour of ISPEU. Gathering at 2:15 PM in "lvanovo™ "lvanovo"
5:00 PM hotel holl hotel holl
November 19, Wednesday
8:00 AM — | Transfer of the participants from the hotel to ISPEU by bus. "lvanovo"
8:30 AM Gathering at 7:50 AM in "lIvanovo" hotel holl hotel
) Assembly
8",15 AM - Photographing of the Competition participants Hall, Bldg.
9:15 AM B
Assembly
9:20 AM — . .
9:45 AM The Competition opening ceremony HaII,BBIdg.
10:00 AM — . : B-316, B-
2:00 PM The Competition holding 318
2:00 PM —
3:00pM | Huneh

o



http://www.hotel-ivanovo.ru/
http://www.hotel-ivanovo.ru/

3:30 PM — | Sightseeing tour in the city of lvanovo. Gathering of participants
6:00 PM in the Building B hall at 3:15 PM
6:30 PM — Dinner
8:00 PM
8é?§OPF',VIM_ Transfer of the participants from ISPEU to the hotel
November 20, Thursday
8:00 AM — : - .
2:00 PM Excursion program for the participants of the Competition
24.1(:)(())OPILVIM_ Summarizing. Rewarding the Competition teams Photographing.* Bu'lg;lgg B,
November 21, Friday
8.1(?80AP|\|<|/I_ Transfer of the participants from the hotel to Moscow
1é(:)(())OPFI>V|M_ Accommodation in hotel in Moscow **
3:00PM — Energy facility excursion
6:00 PM
November 22, Saturday
8:00 AM — | Registration of the participants of the Youth Day 2014 ENES
9:00 AM 2014. Welcome coffee break.
gi(?gOAPI\IC/I_ Participation in ENES 2014 events
1:30 PM — Meeting with the Minister of Energy of t_h_e Rus§ian Fe_derati(_)n A
. Nowak. Award ceremony of the Competition winners in the indi-
3:00 PM : . .
vidual championship

* During the Competition will take place a round table with the representatives of the electricity
industry. During the round table the students will learn about employment opportunities at the
branches of JSC ""SO UPS' and other companies and gain practical training in them.

** Free accommodation is planned in a hotel in Moscow from 21 to 22 November, 2014.

Tasks subjects

Tasks subjects are given in Appendix 1.

Useful information

e Business trip permits should be handed over while team registration. Filled business trip
permits can be received on November 20 at the round table (Responsible person: Tatiana
Vinokurova)

e Each participant must have a passport, student’s card, calculator, pen. Participants are not
permitted to use portable electronics during the Competition.

e Quter clothing can be checked in to the checkroom in Building B, located on the ground
floor of Building B.

e Furter information about the Competition - http://ispu.ru/node/13034

e To visit the exhibition ENES 2014 it is necessary to registrate - https://reg.enes-

expo.ru/reg/
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THE ORGANIZATIONAL COMMITTEE
Vliadimir Tutikov,
the chairman of organizational committee of the Competition, the vice-rector of ISPEU.
Andrey Gofman,
the vice-chairman, the leader of the organizational committee of Youth Section of CIGRE Russian
National Committee
Arkady Makarov,
Head of the Students' scientific research and talented students department of Ivanovo State Power
Engineering University,
Coordinator of RNC CIGRE Youth Section
Ph. (4932) 269-945, +7-920-671-45-37, e-mail: nirs@ispu.ru
Timophey Shadrikov, coordinator of the Competition,
Ph. +7-910-992-68-69, e-mail: cigre@ispu.ru, Pr3d37@gmail.com
34, Rabfakovskaya street, lvanovo, Russia. 153003
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Appendix 1 Tasks subjects
HIGH-VOLTAGE ENGINEERING
1. High voltage power equipment electrical insulation, electrical and thermal design of this
equipment;
2. High-voltage transmission line and substation equipment engineering factors calculation
(clearance choice);
3. Grids overvoltage calculation and line and substation equipment influence on transients
during overvoltage.
ELECTRICAL POWER SYSTEMS AND GRIDS

1. Non-continuous electrical power network steady mode calculation:

1.1.  Operating conditions determination (power flow, voltage);

1.2.  Voltage vector diagram;

1.3.  Voltage regulation by means of transformer ratio variation;

1.4.  Line and transformer losses determination;

1.5.  Line and transformer electric loss determination.
2. Ring mains steady mode calculation:
2.1. Ring mains power flow calculation;
2.2. Consumption point of power determination;
2.3. Ring mains line section proof by heating.

RELAY PROTECTION AND ELECTRIC SYSTEM AUTOMATION
Stepped-curve time protection of single side power supply lines and transformers;
Overcurrent protection with definite and reverse characteristic time curve;

Double way feed line directional current protection;

Double way feed line distance protection;

. Primary current phasor diagrams in fault location, secondary current phasor diagrams in
urrent transformers and relays;

Restrained differential current protection of transformers;

Line automatic reclosure;

Transformer reserve switching device.

N LN E

ELECTRIC POWER STATIONS
1 Electric power station auxiliary system circuit breaker check;
2. Ground-fault neutralizer choice;
3. Multipole bus bar choice;
4 Power station generators modes acceptability determination with power diagram usage;
5 Transformer insulation heat aging determination.

POWER SUPPLY

1 Power-supply system elements design load determination;
2. The choice of number and capacity of 6 (10) / 0.4 kV shop transformers;
3. Cable core section choice and checkup in power-supply schemes of the rated voltage 6 —
1
4

Reactive power compensation in manufacturing plant power-supply systems. Capacitor
banks and synchronous motors characteristics.

ELECTRICAL ENGINEERING THEORETICAL FOUNDATIONS
1. Direct current circuits;
2. Alternative current circuits including nonsinusoidal current;
3. Three-phase circuits;
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4. Transients in linear electric circuits of the first and second order except themes connected
with incorrect initial conditions and Duhamel integral.
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Appendix 2 Layout of ISPEU buildings
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Appendix 3 Map of lvanovo

‘g oT x/n BOK3ana:
AVY' wa tponnei6yce Ne 9;
Ha aeTobyce Ne 52;

Ha mapwpyTke Ne 129
A0 OcTa ""JHeproy

24

72 | ey
? '=.|““"l\.\\\\‘
\\\\\\\, e
Ve
-

S

|

]
el

N
e
1!!‘9_\.\-\\\\\§s
OT aBTOBOK3ana:
Ha Tponnenbyce Ne 10;
Ha mapwpyTkax Ne 28, 40, 141

”, PaBdh




7. MIPOTPAMMA JUUISI PYKOBOJUTEJEN KOMAH/I

@age Schneider g M owea  (©
gElectrlc AT HH =

MunuctepceTBo 3Hepretuku Poccuiickoit ®enepanuu
MunucrepcTBo 00pa3oBaHus 1 Hayku Poccuiickoit denepannu
OI'bOY BIIO «lBaHOBCKMIA rOCyJapCTBEHHBIN 3HepreTHueckuil yausepcureT umenu B.U. Jlenunay
OrtkpbIToe aKImoHepHOe 00IecTBO «CrcTeMHbIi oneparop Enuroit snepretrdeckoii cucteMbny (OAO «CO EDCy)
HIT «Poccuiickuii HanoHaNbHBIN KoMuTeT MexayHapogHoro CoBeTa 1o OOJBbIINM 3JIEKTPHYECKUM CHCTEMaM
BbIcOoKOT0 HanpspkeHus» (PHK CUT'PD)
®onn «Hanexnas cmena» 3A0 «llIHeiaep aneKTpuk»

IJIEKTPOOHEPIETUKA-2014

MEXXAYHAPOAHASA CTYAEHYECKASl OJIMMMUAAA '§ ;.|5|c
MO 3JIEKTPOSHEPIrETUKE, r.MBaHoBO, 18-22 Hos6psa 2014 r. / Monodexnan cexyun

Qa0 .coEace

MEXIYHAPOJHAS CTYJAEHUYECKAS OJUMITHAJIA

IO JIEKTPOSHEPI'ETUKE
18-22 nosiops 2014 roga

MPOTPAMMA J1JISI PYKOBOJIUTEJIE KOMAH]

WBaHoBckuii rocynapctBeHHbIN 3Heprernyeckuii yausepcurer (MI'DY) u dona «Hanex-
Hasi CMEHa» U B COOTBETCTBMH C IIJIJAHOM COBMECTHBIX Meponpusatuil Ha 2014 rog npu noaaepxke
OAO «CO EDC», OAO «TTK-2», 3A0 «lllueitaep snexkrpux», HIT «PHK CUT'PD», OAO «1H-
tep PAO - Dnexrporeneparusy, OAO «HITO Crpumep» B nepuon ¢ 18 no 22 Hoa6psa 2014 rona
poBOAUT MeKIYHAPOAHYIO CTYICHYECKYI0 OJIMMIIHAAY MO 3JEKTPOIHEpPreTHKe Cpelu CTy-
JICHTOB AJIEKTPOIHEPIE€TUYECKUX U ANEKTPOTEXHUUYECKUX CHEIUATIbHOCTEN.

Ieab npoBeaeHus

Onumnuaga TpoBOAUTCS Ui MOBBIILIEHUS KayecTBa MOATOTOBKH CIELHUAINCTOB MO 3JIEK-
TPOTEXHUYECKUM M JIEKTPOIHEPreTUUECKUM HAIpaBIEHUSIM, (OPMHUPOBAHUE Y CTYIEHTOB UHTE-
peca k u30paHHoi npodeccuu, BhISIBIIEHNE 0TAPEHHON MOJIOJICKH U CO3JaHUE KaJIpOBOTO pe3epBa
JUIS NCCIIEI0BATENbCKOM, IPOEKTHON U IIPOU3BOACTBEHHO-aIMUHUCTPATUBHOMN AESTEIbHOCTH.

Omumnuana npoBoautcs B UT'DY ¢ 2011 roga. Komannsr Bexynux By3oB Poccuu, beno-
pyccun, Kazaxcrana, I'epmanuu 1 ®@panunu 3as8Buim 00 y4aCTHH B OJIMMITHA/IE, OKHIAEMOE YHC-
J10 y4acTHUKOB IpeBbimiaeT 100 genosexk.

B onumMnuane ygacTByror:

AJIMAaTHHCKHUI1 YHUBepcUTeT JHepreTuku u cBs3u (Pecnybanka Kazaxcran)
Benopycckuii HAHMOHAIBHBINH TexHH4Yecknii yHuBepcuteT (Pecnydimka benapycs)
BoJutoroackmii rocyiapcTBeHHbIH YHHBEPCUTET
NBaHOBCKHMH rocyAapCTBEHHbIH JHEPreTHYEeCKHI YHHBEPCUTET
HpryTckunii rocy1apcTBeHHbIH TEXHUYECKUI YHUBEPCUTET
Ka3zanckuii rocygapcTBeHHbBIH JHePreTH4eCKHil YHUBEPCHTET
HauuonanbHblii HcciiegoBaTebcKuil yaupepeuter MOU
Huzkeropoackuii rocyAapcTBeHHbIN TEXHHYECKU YHUBEPCUTET
Cankr-IleTepOyprckuii rocyapcTBeHHbIN NOJIUTEXHUYECKUI YHUBEPCUTET
10 HoBocudnpckuii rocy1apcTBeHHbII TeXHUYECKHI YHUBEPCUTET

CoNoO~WNE
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11. Cmouenckuii punuan «HanuonaabHbIH HccaegoBaTeIbckuii yausepcurer MOU»
12. CeBepo-KaBka3ckuii (penepanbHblii YHUBEPCUTET

13. Camapckuii rocyiapcTBeHHbIH TeXHHYeCKH YHHBEPCUTET

14. HaumoHaJbHbIH HccaenoBaTeIbckuil ToMCKHIA MOJIMTEeXHNYECKHIT YHHBEPCHTET
15. YabsiHOBCKHI rocy1apCcTBeHHbIN TeXHHYeCKUIl YHHBEPCUTET

16. Ypaasckuii peaepajbHbiii yHuBepcuTeT uMenu nepsoro Ipesuaenta Poccuu b.H.
Eannuna

HOskHO0-Y panabceknii rocynapcrBeHHblili yauBepeurtet (HanmuonanbHbIi nccie1oBa-
TeJIbCKHI YHHBEPCUTET)

17.

18. Technishe Universitiat Darmstadt (Texuuueckuii ynusepcurter Japmimraara, I'ep-
MAaHUA)

19. Technishe Universitiat Braunschweig (Texuunueckuii yuuBepcuret bpayHmBeiira,
I'epmanus)

20. Ecole supérieure d'électricité — Supélec ( Beicinast mKo.1a 2;1eKTporexnuxu, Opan-
mus)

MecTo NpOBEAEHUS 0JIUMITHAIbI

®I'BOY BIIO «MABAHOBCKHI I'OCYJIAPCTBEHHBINA SHEPTETUYECKHWI YHU-

BEPCUTET UMEHHU B.U. JEHUHA»
Anapec: 153003, r. UBanoso, yJ1. Pabgakosckas, 1. 34.

Onumnuana npoBoautcs B yueOHo aynutopuu b-316 u B-318 rnasHoro kopmyca UTDY
(xopmyc B). PykoBoauTenb KOMaH/1bl BKJIFOUACTCSI B COCTAB KIOPU M y4acTBYET B IPOBEPKE padoT.
VYdacTHHKaM OJUMIIHAIBI HE TpeOyeTcs CIEeNUAIbHON TEeXHUYECKOW JIMTEPATyphl ISl PEIICHHS
3aJa4, Bce HEOOXOIMMBbIE CIIPAaBOYHbBIE IaHHBIE BKJIFOUEHBI B YCIOBUE 3a/1a4H.

IIporpaMmMa oJIMMIHXA/bI

~

Bpems npo- Meponpusirue Mecrto npo-
BeJleHH BeJleHHA
18 Hos10psi, BTOPHUK
Boxk3zan, roc-
) ) ITpuesn u pazmenienure yuactTHukoB Onumnuasl. Pasmenienue B
0:00 — 24:00 . ) . TUHHLA
roctunuiie «MBanoBo». Beb-caiir http://www.hotel-ivanovo.ru/
«IBaHOBOY
O630pHas skckypcuss no HNIDY. Vwacteyror Cmp. MOU,
11.00 CamI['TY, TITV. C6op B roctunuiie B 10.30 nrsy
O630pHas sxckypeus o UI'DY. Byser: HI'TY, BHTY, UpI'TY,
14.00 CesKasl'Y. C6op B roctunuie B 13.30 nrsy
15.00 O630pHas skckypcuss o MI'DY. HuxI'TY, Bol'Y, CIIGIY. Uy
C6op B roctunutie B 14.30
19 HosOps, cpeaa
, Tpancdep yuactHukoB u3 roctunuiisl B UI'DY Ha aBTOOYCE. l'octuanna
8.00 — 8:30
C6op 7:50 B xosute roctuHUIBI «IBaHOBO» «IBaHOBOY
Xomn AKTo-
8:45-9:15 | ®ororpadupoBanue ydacTHUKOB OIMMITHA/IBI BOTO 3aj1a
Kop1. b
9:20 - 9:45 | TopkecTBeHHOE OTKPBITHE OIUMITHAIBI AKTOBbIA
3ai1, kopi. b

%
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10:00 Hauaino onummnabl b-316, b-
318
Bcerpeua pykoBoauteneil komann ¢ pekroparom MDY, pekro-
10.30-11.30 | pom a.1.H. mpod. TapapeikuasiM Cepreem BsiaeciaBoBrueM, b-240
IPOPEKTOPAMH.
DKCKypcHsl pyKOBOJIUTENIEH KOMaH I 110 (akyIbTeTaM u Kade-
11.30 - 13.30 | pam UI'DY c navansaukom YHUPC u TM MaxkapoBsiM Apkaau-
eMm BragucinaBoBuuem.
14.00 3aBepIIeHHE OJTMMITHAIBI
14:00 — 15:00 | OGex
15:30 — 18:00 PykoBoauTenn KoMaH 1 y4acTBYIOT B PaOOTE JKIOPH OJIMMITHA/IBI B-225
U poBepke paboT Onumnuabl.
18:30 — 20:00 | Yxun
20:15—20:30 | Tpanchep ygacraukop u3 MI'DY B rocTHHUITY
20 HOSIOpS1, YeTBepr
8:00 — 14:00 | DxcKypcHOHHasI MporpamMma it y4acTHUKOB OIuMImaibl
14:00 — 16:00 TopxecTBeHHOE MTO/IBEACHUE NTOTOB. Harpaxnenne komaH Kopnyc b,
' ' yuacTHHKOB Onmmnuanel. @otorpaduposanue.* 240
21 HOSIOpS1, NATHUIIA
8:00 — 13:00 | Tpancdep y4acTHUKOB U3 TOCTUHUIIBI B T. MOCKBa
13:00 — 14:00 | Pasmemenue B roctuaune r. Mocksa **
15:00 — 18:00 | OxcKypcHs B KOMITAHUIO HJIEKTPOIHEPTETHKHI
22 Hos10ps, cy000Ta
8:00 — 9:00 Perucrpanust y4acTHUKOB MOJI0JIeKHOTO THS popyma ENES
' ' 2014. ITpuBeTcTBEHHBIN KOode-Opek.
9:00 —13:30 | Yyacrtue B meponpustusix ENES 2014
Berpeua ¢ Munuctpom suepretuku PO A.B. Hosakowm. Ilepemo-
13:30 — 15:00 | vust HarpaxaeHus nodeauteneit OMUMIUAIbLI B TMYHOM ITEPBEH-

CTBC

* B xoae OnuMmuaabl COCTOMTCS KPYTJIbIH CTOJI C MPEICTAaBUTEISIMH JIEKTPOIHEPT€THUECKOM
oTpaciu. B xozne Kpyrioro crosna ¢cTyAeHTbI CMOIYT Y3HATh 0 BO3MOKHOCTSIX TPY/A0YyCTPO¥i-
crBa B puinansl OAO «CO E9C» n apyrux KOMIaHui U MOJIY4YUTb BO3MOKHOCTb IIPOXO0XK-
JICHUS] PAKTUKH B HUX.

**3amraHupoBaHo OecriaTHOE pa3MelleHre B TocTuHuIle . Mocksa ¢ 21 mo 22 HosiOps 2014r.

Temaruka 3a1a4 0JMMIHALI

Temartuka 3a1a4 OJIMMIIHA/IBI IIpUBCJICHA B HpI/IJ'IO)KCHI/II/I 1.

Tloae3nass nudpopmanus

e KoMmaHIUpOBOYHBIE YAOCTOBEPEHUS CIEAYET cAaTh MpU perucrpauuu kKomauasl. Odopm-
JICHHbIE KOMAaHJUPOBOYHBIE YTOCTOBEPEHHSI MOXKHO MONYy4uTh 20 HOSAOpsS Ha KpyrioMm
crose (OtBercTBeHHas: Bunokypona Taresna FOpreBHa)

%
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e VYYacCTHHKHU OJUMITUAIBI JOJDKHBI UMETh IIPHU ce0e CTYJACHYECKHi OWJIeT, MacmopT, Kalb-
KYJISTOp, pydKy. YuacTHukam OIUMIUAABI HE pa3pemiacTcs Mmojab30BaThCS MOPTATHBHON
3JIEKTPOHUKOM BO BpeMsl MpoBeaeHUs OIMMITHAIBI.

e (Carh BEpPXHIOK OACKIY MOXKHO B rapaepod kopmyca b, Haxomsmiuiicss Ha IOKOJBHOM
araxe kopmyca b.

e [lonnas unpopmanus o6 onummnuaae - http://ispu.ru/node/13034

e Jlna mocemenus BoictaBku ENES 2014 meoOxomumma perumcrpanus - https://reg.enes-

expo.ru/reg/

OprkomMuTeT 0JIUMINAIBI
TrwoTukoB Biaagumup BajieHTUHOBMY,
npeceaaTeb OPrKOMUTETa OJTMMITHA/IBI, IPOPEKTOP MO HAYYHOH padoTe.
I'opman Anapei BaagumupoBuy,
3aMm. npeaceaarens, pykoBoauresb Oprromurtera Monoaexnou cexkuun PHK CUT'PO
MaxkapoB Apkaauii BiaaguciaBoBuy,
3aM. nmpejceaarens, HayanbHUK ynpasienus HUPC u TM UT'DY,
koopauHatop Mononexnoit cekuun PHK CUT'PD
Tei. (4932) 269-945, +7-920-671-45-37, e-mail: nirs@ispu.ru
HlagpuxoB Tumodeii EBrenbeBuy, KOOpAMHATOP OJUMITHAIBI,
ten. +7-910-992-68-69, e-mail: cigre@ispu.ru, Pr3d37@gmail.com
153003, r. iBanoBo, yn. Pabdaxosckas, n. 34, UT DY



http://ispu.ru/node/13034
https://reg.enes-expo.ru/reg/
https://reg.enes-expo.ru/reg/
mailto:nirs@ispu.ru
mailto:cigre@ispu.ru
mailto:Pr3d37@gmail.com

8. IJIAKATBI C CHUMBOJHAKOW UT3Y, CHOHCOPOB U MPOBOJAMMOM OJTUMITHA B,
®JIATHA OJIUMIIAABI, PA3TATOYHBIA MATEPUAJI U IPOYEE

o“cmli‘l rocyAaperge

AnE —
SRR

MEXOYHAPOOHASA

CTYOAEHYECKAA OJIMMINMMUALA
MO 3JIEKTPO3HEPIrETUKE

‘
T ‘ ‘
Uray umenn B.W.Jlennna

r. isanoeo, yn. PaGdakosckan, a. 34.
www.ispu.ru

Oprkomurer:
Ten: +7 (4932) 26-99-45
e-mail: nirs@ispu.ru
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ECTRICAL POWER ENGINEERIN

INTERNATIONAL

STUDENT COMPETITION
ON ELECTRICAL POWER ENGINEERING

ISPEU organizational committee:
34, Rabfakovskaya Str., lvanovo, Russia tel: +7 (4932) 26-99-45
WWw.ispu.ru e-mail: nirs@ispu.ru
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) JNEKTPOIREPTETHRA - 2014

MEXOYHAPOOHAA
CTYOAEHYECKAA OJIUMIMUALOA
MO ANEKTPOSHEPIETUKE

COCTOUTCA

19 Hos60psA 2014 roaa
s ayn. 5-316 1 B-318

8:45 -9:15 doTorpacupoBaHme y4acTHUKOB
Onumnuagbl (Xonn AKToBoOro 3ana)

9:20 - 9:45 TopxecTBeHHOEe OTKpbITe Onumnuaabl
10:00 - 14:00 [lpoBegeHne Onumnuagpl

B onumnuage y4yacTByroT KoMmaHAbl ctyaeHToB KIMJY (KasaHub),
BI'TY (Bonoraga), Yp®Y (EkatepunHbypr), YnI'TY (YNnbsaHOBCK),
BHTY (MuHck, pecnybnuka Benapycs), OYpl'Y (YensabuHck),

TNY (Tomck), AYSC (Anma-ATa, KazaxcraH), Caml'TY (Camapa),

CK®Y (Craspononb), UI'TY (UpkyTck), Bol'Y (Bonoraa),
HI'TY (HuxHuin-HoBropopn) Technischen Universitat Darmstadt
(Frepmanusn), Technischen Universitat Braunschweig (FrepmaHnus),
HI'TY (HoBocubupck), CmoneHckun cpunmnan MIOU (CmoneHck),
M3U (Mockea), Criermny (C-ferepobypr), U3y

Moapo6HOCTK Ha canTe: www.ispu.ru
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" ELEGTRIGAL PONER EAGINEERING - 014

INTERNATIONAL STUDENT
COMPETITION ON ELECTRICAL
POWER ENGINEERING

November 19, 2014
rooms B-316 & B-318

8:45AM - 9:15AM Photographing of the Competition
participants (Assembly hall)

9:20AM - 9:45AM The Competition opening ceremony
10:00AM - 2:00PM The Competition holding

The following student teams participate in the Competition: Almaty University of
Power Engineering and Telecommunication (Republic of Kazakhstan), Belarusian
National Technical University (Republic of Belarus), Vologda State University,
Ivanovo State Power Engineering University, Irkutsk State Technical University,
Kazan State Power Engineering University, National Research University "Moscow
Power Engineering Institute", Nizhny Novgorod State Technical University, Saint-
Petersburg State Polytechnical University, Novosibirsk State Technical University,
The Branch of National Research University "Moscow Power Engineering Institute"
in Smolensk, North Caucasus Federal University, Samara State Technical University,
National Research Tomsk Polytechnic University, Ulyanovsk State Technical
University, Ural Federal University, National Research South-Ural State University,
Technishe Universitat Darmstadt (Technical University of Darmstadt, Germany),
Technishe Universitat Braunschweig (Technical University of Braunschweig,
Germany), Ecole supérieure d'électricité — Supélec (Higher School of electricity -
Supelec, France)

Further information: www.ispu.ru
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JNEKTPOIHEPTETHKA - 2014

MEXAYHAPOQHAR CTYAEHYECKAS ONTMMMNMUALA NO NEKTPOIHEPTETUKE
18-22 wonbpn 2014 roga, Ur3Y, Ueanoeo, Poccun

Huanosexnii rocymapcrseninit snepreruiecxuit ynusepenrer (HIMY) n pona «Haneanas
8 COOTHETCTIN C© IIAHOM COMMECTINX Meponpis i ia 2014 rox npi noaxepake OAO «CO
EJCw, OAO «TIK-2», 3A0 «llneiizep westpukn, HIT «PHK CHIPD», OAO «Murep PAO -
Daexrporencpamisiy, OAO «HIO Crpumepr 8 nepuoa ¢ 18 no 22 wosGpa 2014 roma nposomrs
MERAYHAPOANYI0 CTYACHMECKYI0 OANMANALY 1O DICKTPOINEPIETHRE CPEIN CTYACHTON
ANCKTPOIHCPICTHIACCKIX M VICKTPOTEXHUICCKHX CICIILIBHOCTC,

leawo np bt WBISCTCH KICCTRA TIOATOTOBKH CICUNLTHCTOR 110
-ncmmrcxrm-mnm W NICKTPOIMEPTETHYCCKIM Halip ™, ¥ cTyAcHTon peca K
wibp pod o MOJOCKH # COLWNNE KIIPOBOIO PEIEPBA /LN

NCCACIORATETLCKOI, NPOCKTHON 1 npolnm.u THEHRO-AIMHIHCTPITHBHON ICKTC/ARHOCTH.

MeponpusTie 1010600 ypomia n Poccin upumnmu snepaiie. B ommniae yactyion
nK:

FOMANAB! IIECTHAALTI BEAYUX By 308 Poccun, Py P MO0
YHICTHHROB NPCBLILACT 100 senosex:
B ommninane yracriylor:
1 A.w-nncnu yunBepenTer yeprernin u cesn (Pecnybanka Kazaxcran)
2, Py P QP«n)G.mm Beaapyes)
3. Ba rocyiape il ) P
4. Hesanoscxuii rocyraperseninii yneprernieckmnii 3-mnrpcmn
5. Hpkyrekmii rocyrape it rexnmeckui T
6. Kaxanckuit rocyrape: it nep ) penrer
1 -1 iy rer MOH
8. i it ii
9 € Terepbyp loq aape i no. P U
10. Mamuﬂ-pcn- rocyaperRennnil vnuu-wﬂmi muupﬂnn
1. ¢ uanat pewrer MIH»
12, Cenepo-Kamsascsmii pesepasbunit yunsepenrer
13, Camap rocype i re P T
14. AbHbL i i

15. Vi i
16. )puuxull.elcpusmm m-upc-'n wmesn neproro Mpessaenra Poconn b.H. Eanunna

17. 10mno-Ypaancxkuii p 3 P AR HecaeoRaTeALCKMIE
yHUBCPCHTET)

18. Technishe Universitiit l)nnmlndl(" N P tlap ara, Fep

19. Technishe Universitit Br ig (T y P 1 bpay iira,
Tepmanns)

20. Ecole supérieure délectricité - Supélec (B

my ™ Iy ) B

IR0 VIERTD

Mecto nposerenns oamsunans - ®IEOY BIO «HBAHOBCKHA NOCYIAPCTBEHHBIH
IHEPTETHYECKHA YHUBEPCHTET HMEHH B JIEHHHA»
Aapec: 153003, 1. Heanono, ya. Padpaxoncian, 1. 34

Oaivniasa npoeoantes 8 ayawtopiax B-316 w B-318 rmassoro xopmyca  HIDY (xopnyc b)
Pysosoamresns KOMARIL BKTIOYMETCE B COCTAB AIOPH M YMICTBYCT B npomepke pabor. Yuactiimxam
OINMIMAZN He TPeGYETCH  CHCUMaLION  TeXHNYECKOil AMTEPATYPH VA PCIICHUA 30444, BCC
HEOGXOTMBIC CTIPABOSHEIC IAHHEIC BRTINCHE B YCIOBIC 301840,

Tporpassia oamsnma i

18 mop-. BIOPHNE
0:00 - 24:00 Tlpsean » BeTpeua yuac Pa B rocTummue «Hsanosos,
14:30 - 17:00 OG30pHAN IKCKYPCHA 110 Ill‘)Y CBop n 14:15 xomne rocrummin « Hsanonos.
19 nosbps, cpeaa
8:00 - 8:30 Tpancdep yuacrimxos i3 rocrisms 8 HIDY. CSop 7:50 8 xomie rocris
«Hsanomon,
8:45-9:15 DoTorpadmyp yuac C (BecTHOKIL AKTOROID 3071 KOpHYCa
b ‘«rmcmuu mu)
9:20 - 9:45 O, i (ayas, B-301),
10:00 — 14:00 np\m,n.uuc (o} |||un||'uu (ayn. B-316, B-318).
14:00 - 15:00 Oben.
15:30 - 18:00 Dwckypenonnas nporpasa no r. Hsanoso, Clop ysactios s xowe sopuyca b s
$:15.
18:30 - 20:00

20:15 - 20:30 Tm||£¢<p yuacrimkon w3 HIDY » roctmmnuy.

20 nonGps, 0

8:00 - 14:00 KYPCHORHRA MPOTRAMME JUIR yHacTHIKOR Oumimnnai.
14:00 - 16:00 TopwecTennoe noaseacnne Hroros. Hal pasieine KoMuL yuacTimxon
Ommmsaast. Dororpaduposane,
21 nonbps, nurmms
8:00 - 13:00 Tpascdep yHaCTHHKOB 13 rocTHHUIE B . Mocksa.
13:00 - 14:00 Pasmenienne w roctiumnie 1. Mocksa.
15:00 - 18:00 IKCKYPCHA B KOMIAHHIO WICKTPOMCPICTHRH,
22 wonbpn, cyGbora
8:00 - 9:00 Perucrpatiis ysactixon moaoaexnoro s gopysa ENES 2014,
Tpusercraennii xode-Gpeitx.
9:00 - 13:30 Yuacrue 8 Meponpistisx ENES 2014,

- 15:00 Berpesia ¢ Musnerpos sncpremikn PO A B. Hosaxom. Liepemonns sarpasicsis
nobeanrenci OIMMIMALL B AHUHOM [IEPBCHCTEE,

Opreosurer oamMumaL
Twrnkos Baaamvunp Bajsenrnnonn,
NPEACEMITET OPIROMITETE OIIMITHAIL, TPOPEKTOP 110 May mol pabore.
Todman Awapeii Baaanmuposny,
M. eI, Py e Opr
M Apxaanii Baa

Monoaeanoit cexim PHK CHIPD

JaM. IPCACCAATEAN, HATUTRHAK \rrpamcuun HHPC w TM HITDY,
sooparaTop Monoackuoii ek PHK CHIPD

e, (4932) 269-945, +7-920-671-45-37, e-mail: nirs@ispu.ru
Waapuxos Tumodei Esrennenus, Koopimarop oaiMmisaim,
e +7-910-992-68-69. c-mail: cigre@ispu.ru, Prid37@gmail.com
153003, r. Msanono, ya. Pubdakoncxas, 1. 34, HIDY
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Appendix 2. ISPEU location map

From Kostroma
'
)
'
!
)
i
‘
‘
‘
i
~
£%
‘;‘ f‘h‘l'
12 b \
iseen * | Vg I
34. Rablakovskaya street ¥ } ) )
) A
' )
fromYarostavi, f{ i 4
g A TR "'--. 4 .
SN
3 s Ny
i :}., oy
g & F
' ./f 7,
t f /%
1 i v
£ ! b N
i ’ .
3 ’ .
) { \
! ' \a,, i~
l' : o N .-l ‘\
Sirk e - P 3\ o -
: "'*""‘"--'-a—' 8 #% FromKineshma
5 | [ 4 P
i.n.uu-«...,._.,,' ‘\fn‘ N
H )
2 1 \
I, N\ ' .
' St \
Rirport dvanovos ! ¥/ From Nizhny-Novgorod
'
t
From Moscow

ELECTRICAL POWER ENGINEERING - 2014

INTERNATIONAL STUDENT COMPETITION ON ELECTRICAL POWER ENGINEERING

IVANOVO, RUSSIA, NOVEMBER 18-22, 2014

Generation» in accordance with the plan of joint arrangements for the
stock Company S

Ivanovo State Power Engineering University (ISPEU) and Charitable foundation «Reliable Rising
ar of 2014 with the support of Joint-
stem Operator of the United Power System™, JSC "Territonial Generating Company #2",

JSC "Schneider Electric” Russian National Committee of International Council on Large Electric Systems
(CIGRE RNC), JSC «lnter RAO - Electric Power Plants» and Streamer, Electric Company Inc. hold the
International Student Competition on Electrical Power Engineering among the students of clectrical and
clectrical power engineering programs of study,

The aim of this Competition is to improve the quality of students' preparation of Electnical and

Electrical Power Engincering programs of study, increase students’ interest for their profession, find out
talented young people and form candidates pool to organize research, project and administrative production

activity

and France participate in the

The teams from leading higher educational institutions of Russia, Belarus, Kazakhstan, Germany
P the number of xceeds 100 students.

in the Comy

The following teams particig
Almaty University of Power E

and’ ) ofK
ic of Belarus)

University
tate University

Ivanovo State Power Engineering University
Irkutsk State Technical University

Kazan State Power Engineering University
National Research University "Moscow Power Engineering Institute™

Nizhny Novgorod State Technical University
Saint-Petersburg State Polytechnical University

Novosibirsk State Technical University

The Branch of National Research University "Moscow Power Engineering Institute” in
Smolensk

. North Caucasus Federal University

Samara State Technical University

. National Research Tomsk Polytechnic University
. Ulyanovsk State Technical University

Ural Federal University

. National Research South-Ural State University

Technishe Universitit Darmstadt (Technical University of Darmstadt, Germany)
Technishe Universitit Braunschweig (Technical University of Br ig, Germany)

. Ecole supérieure d'électricité ~ Supélec (Higher School of electricity - Supelec, France)

my ™ iy 1) B

The place of the Competition:
IVANOVO STATE POWER ENGINEERING UNIVERSITY (ISPEU)
Address: 34, Rabfakovskaya street, Ivanove, Russia. 153003

The Competition is held in lecture rooms B-316 u B-318 of the main ISPU building (Building B). The
leader is the member of the jury of the Competition. The participants requires no special technical literature
for solving all the necessary reference data is included in the task

The Competition scenario
November 18, Tuesday
0:00AM - 12:00PM  Arnival and d of the Comy particig Al d: in
hotel "Ivanovo”
Sightseeing tour of ISPEU. Gathering at 2:15 PM in "lvanove" hotel hall
November 19, Wednesday
Transfer of the participants from the hotel to ISPEU by bus. Gathening at 7:50
AM in "lvanove" hotel hall
8:45AM - 9:15AM  Photog of the Comy i ants (4
floor).
9:20AM ~ 9:45AM  The Competition opening ceremony (Assembly Hall, Bidg. B).
10:00AM - 2:00PM  The Competition holding. (B-316, B-318)
2:00PM - 3:00PM  Lunch
3:30PM - 6:00PM  Sightsecing tour in the city of Ivanovo. Gathering of participants in the Building
B hall at 3:15 PM
Dinner.
Transfer of the participants from ISPEU 1o the hotel
November 20, Thursday
Excursion program for the participants of the Competition
Summuarizing. Rewarding the Competition teams Photographing
November 21, Friday
Transfer of the participants from the hotel to Moscow.
Accommodation in hotel in Moscow.
Energy fucility excursion,
November 22, Saturday
S:00AM - 9:00AM  Registration of the participants of the Youth Day 2014 ENES 2014, Welcome
coffee break.
Participation in ENES 2014 cvents
Meeting with the Minister of Energy of the Russian Federation A. Nowak. Award
ceremony of the Competition winners in the individual championship.

2:30PM ~ 5:00PM

8:00AM - 8:30AM

bly Hall, Bldg. B, fourth

6:30PM — 8:00PM
8:15PM - 8:30PM

$:00AM - 2:00PM
2:00PM - 4:00PM

8:00AM ~ 1:00PM
1:00PM - 2:00PM
3:00PM - 6:00PM

9:00AM - 1:30PM
1:30PM - 3:00PM

THE ORGANIZATIONAL COMMITTEE
Viadimir Tutikov,

the chairman of organizational
Andrey Gofman,

the vice-chairman, the leader of the organizational committee of Youth Section of CIGRE Russian
National Committee

Arkady Makarov,

Head of the Students’ scientific research and talented students department of Ivanovo State Power
Engineering University, Coordinator of RNC CIGRE Youth Section

Ph. (4932) 269-945, +7-920-671-45-37, ¢
Timophey Shadrikov, coordinator of the Competition

Ph. +7-910-992-68-69, c-mail: cigre@ispu.ru, Prid37@gmail.com ,
34, Rabfakovskaya street, Ivanovo, Russia. 153003

PO 7

of the Cs

, the vice-rector of ISPEU

nTY-
<Es

Appendix 1. ISPEU academic buildings and campus
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@ ELECTRICAL POWER EJ'I_GINEEI'EI'!G - 2014 @

ISPEU, vanovo, Russis, November 18-22, 2014

@ ELECTRICAL POWER ENPINEEI}OIEG-ZOM @

I1SPEU, vanovo, Russia, November 18-22, 2014

ISPEU, vanovo, Russis, November 18-22, 2014

@ ELECTRICAL POWER E!l?lNEEIlIlG-mM @

ISPEU, lvanovo, Russia, November 18-22, 2014

@ ELECTRICAL POWER EI.IFINEEEL!G-ZOM @

@ ELECTRICAL POWER ENGINEERING - 2014 (€3>

ISPEU, vanovo, Russis, November 18-22, 2014

Vee-

ELECTRICAL POWER ENGINEERING - 2014

POWER ENGINEERING
ISPEV, vanovo, Russia. November 18-22, 2014
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ELECTRICAL POWER ENGINEERING - 2014

INTERNATIONAL POWER ENGINEERING
ISPEV, vanovo, Russia, November 18-22, 2014

POWER ENGINEERING
ISPEU, vanovo, Russia, November 18-22, 2014

@ ELECTRICAL POWER EEIFINEERING-2014 @ @

ELECTRICAL POWER ENGINEERING - 2014

INTERNATIONAL POWER ENGINEERING
ISPEU, anovo, Russia, November 18-22, 2014

— ELECTRICAL POWER ENGINEERING - 2014
LT :

o
INTERNATIONAL oN POWER ENGINEERING W
ISPEU, anovo, Russia, November 18-22, 2014

T

ELECTRICAL POWER ENGINEERING - 2014

ISPEU, vanowvo, Russia, November 18-22, 2014

V= ELECTRICAL POWER ENGINEERING - 2014

UIBIT inrernaTionaL oN POWER ENGINEERING
Aomtumesin ISPEU, vanovo, Russia, November 18-22, 2014

ELECTRICAL POWER ENGINEERING - 2014

POWER ENGINEERING
ISPEU, vanovo, Russia, November 18-22, 2014

= JJIEKTPOIHEPFETUKA - 2014
¢@¢ onvaR cTaE:

no
e 18-22 wonbpm 2014 roga, WF3Y, Weanano, Poccn

Vowe

/ Mot s

JNEKTPOIHEPTETUKA - 2014

18-22 wondipn 2074 rogs, WY, Weanoso, Poccan

i JNEKTPOIHEPTETUKA - 2014

Vs

| Mot g

ANEKTPOIHEPIETUKA - 2014

"oar CTYREY ONUMNAAGA NO
18-22 wonfipn 2014 rops, WEIY, Weasoso, Poccan

= JJIEKTPOOHEPTETUKA - 2014

FUBIT  MEXIyHAPOOHAR CTYAEHHECKAR ONMMNKATA NO
 Mamandeme e 18-22 vontips 2014 roga, WIY, Weanone, Peccn

ANEKTPOSHEPTETUKA - 2014

MEXAYHAPOQHAS CTYOEHYECKAA OMMMIMAZA MO
18-22 rontipn 2014 roga, WY, Measoss, Poccan

no
18-22 wonbps 2014 roga, WI3Y, Weawano, Poccn

[ JNIEKTPOIHEPTETUKA - 2014

ANEKTPOSHEPTETUKA - 2014

18-22 wonfipn 2014 roga, WFIY, Weawoso, Pocows

V- JJNIEKTPOIHEPTETHKA - 2014

18-22 wonbps 2014 roga, WY, Weawano, Poccun

NEKTPOSHEPTETUKA - 2014

18-22 wonfipn 2014 roga, WMDY, Weawoso, Pocoas

[ JNEKTPOIHEPTETUKA - 2014

'OAHAR CTYOEE Mo INEKTPOIHEPTETHKE
18-22 wontips 2014 roga, WF3Y, Weanono, Pocown

Ve~

[T S——

ANEKTPOJHEPTETHUKA - 2014

'OAHAR CTYOEH MO ANEKTPOIHEPTETHKE
18-22 wontipn 2014 roga, WFIY, Wesawoso, Pocoas

MEMAYHAPOOHAA CTYAEHYECKAR ONMMNMALA MO SNEKTPOSHEFTETHKE
18-22 wonbps 2014 roaa, UF3Y, Wsawans, Pecows

¥ JNEKTPOIHEPTETUKA - 2014

Ve

R T—

ANEKTPOSIHEPTETUKA - 2014

MENMAYHAPOAHAR CTYAEHUECKAA ONWMNMARA MO SNEKTPOIHEPTETHKE
18-22 wosfipn 2014 ropa, WFIY, Weanoso, Pocoan




f@ AJIEKTPO3HEPIrETUKA - 2014 ¢= 3J'IEKTP03HEPFETMKA 2014 "‘

AEH ETHKE

18-22 Honbpa 2014 ropa, Ir3Y, Misanoso, Poccus 18-22 nosbpa 2014 ropa, WF3Y, Neaxoso, Poccua

3]'IEKTPO3HEPFETHI(A 2014

18-22 vonbpa 2014 ropa, Ar3Y, Neanoso, Poccua 18-22 wonbpa 2014 ropga, Ur3Y, Neaxoso, Poccua

@e_ 3J'IEKTP03HEPFETHKA 2014

¢@—E 3NMEKTPO3HEPIrETUKA - 2014

18-22 Honbps 2014 roga, Ur3Y, Meaxoeo, Poccus 18-22 Honbpa 2014 roga, UMY, Meanoso, Poccus

¢5EE 3J'IEKTPO3HEPFETMKA 2014

%E‘f 3J'IEKTP03HEPFETHKA 2014

—

18-22 Hosbpa 2014 ropa, Ur3Y, Neanoso, Poccua 18-22 Hoabpa 2014 ropa, UIr3Y, Neanoso, Poccun

#}.&Eﬁc 3J'IEKTP03HEPFETHKA 2014

'ff‘.le SNIEKTPOJHEPIrETUKA - 2014 "‘

PyKoBOAUTENN KOMAHA @

Team leaders

KnMMeHTUOHOK Aleksey

A_nexceﬁ Klimentionok
KO H CTa HT“ H o B “ .'l Eel;_upy:cmv’l Hggnoﬂanhnmii
eXHUYECKHI YHHBEPCHTET

18-22 Hosbpa 2014 ropa, NIF3Y, WNeanoso, Poccua 18-22 nonbpa 2014 roga, Uray, Neaxoso, Poccus




’/"‘“ 3]’IEKTPO3HEPI’ETMKA 2014

/ CTYRE!

W"“ SJIEKTPOSHEPIrETUKA - 2014

'OAHAS CTYAEH

PyKoBOAUTENW KOMaHA

Team leaders
AnHOB Aleksandr
AnekcaHap Alunov
H M Kon ae B " q Bonoroackui MNocyaapcTeeHHbIn

YHusepcuter

8-22 nonbpa 2014 ropa, UIF3Y, Wisanoso, Pocck

%

PykoBoauTeny Komana
Team leaders

LLemeT

Muxaun
BH q ecn a BO B M ."I Cankr-lMetepByprckuit MocynapcTeeHHbI
MonutexHuyecknn Yuusepcurer

18-22 nosGps 2014 ropa, U3y, saoso, Poce

Mihail

Shemet

3]1EKTPO3HEPFETMKA 2014

CTYRE

MUKA - 2014

MO 3NEKTPOIHEPTETUKE

'/ E= 3I1EKTPO3HEPI'ET

PYKOBOAMTENM KOMaHL, ray

Team leaders
XucamoBa Gulnas
ryanac Hisamova
M n b ra MO B H a Kasawnckuit locynapcreeHHbIi

SHepreTuyeckun YHusepcutet

8-22 nosbps 2014 rona, UraY, Visanoso, Poccws

PyKoBoauTeny Komana
Team leaders

KocMbIHMHA

HuHa
MuxannoBHa

Nina

Kosminina

Tomckuit MonutexHnyecknin YHusepcurer

3:_- - 22 HosGpa 2014 ropa, Ur3Y, Weaxoso, Po cc

3.I1EKTP03HEPI'ETMKA 2014

o y = 3I1EKTP03HEPI'ETMKA 2014

PyrkoBoAUTENN KOMaHA o) PykoBoauTENN KOMaHA
Team leaders = Team leaders
ApecToBa Anna KpexeBcKumn Yuri
AHHA Arestova KOpui Krezhevsky
I'OpbeBHa L " e yns CTenaHOBM"l Ynhuu:acxuﬁ roczn;pcrsenumﬁ
=22 Hosbps 2014 ropa, Ur3Y, Nsaxoso, Poc ch |8-22 Hosbps 2014 ropa, UF3Y, Visanoso, Poccl
____“'5'_‘_"' 3]1EKTI"0"_3HEPI'ETVIKA 2()‘11= y'— 3]1EKTI:(3_3HEPI'ETMKA 2014 L
PykoBoAuUTENY KOMaHA @ PykoBOAMTENN KOMaHA
Team leaders Team leaders
LLvwkoB Evgeny [oplikoB Konstantin
EBreHum Shishkov | KoHncTaHTUH Gorshkov
MuxannoBuvy cosspom oompemons | EBFEHBEBUY C——
22 Hoabpa 2014 ropa, Ura3Y, Wsaxoso, Poccul |8-22 Hosbps 2014 roga, UI3Y, Usanoso, Poc s
- MEKTPOSHEPTETHKA - 2014 - OMEKTPOSHEPTETHKA - 2014 ‘_
PykoBOoAWUTENY KOMaHA g PykoBoauTeNnu KOMaHA e
Team leaders P B Team leaders p e
Cononos Roman 'CtenaHoB Aleksandr
PomaH Solopov | AnekcaHap Stepanov
BsayecnaBoBu4 Guonscans puman o | C@PrEEBUY PRRSTR—

=22 Hosbps 2014 ropa, Ur3Y, Wsaxoeo, Poc CUS

®DepepanbHblit YHUBepCUTeT

-22 Honbpa 2014 ropa, Ur3Y, Ueaxoso, Poc




¢"“ SHEKTPOQHEPFETHKA 2014

PyKoBoAuTeny KOMaHA

Team leaders -
LlLywinaHoB llya
Unbs Shushpanov
Hukonaesun4 R ——

TexHuueckni YHnBepeHTET

22 Honbpa 2014 roga, UF3Y, Wsanoso, Poce:

IKE qﬁf

‘?""‘ 3]1EKTPO3HEPFETHKA 2014 7‘%‘.‘; 3I1EKTPO3HEPFETHKA 2014 @

.

AnekcaHpgpoBu4 v

WMeHW nepeoro Mpesuaenta Poccuu B.H. Enbuuna

22 Honbpsa 2014 ropa, MI3Y, Meanceo, Poce

PYROBOAMTENM ROMAHA L PYKOBOAMTENM KOMAH,

Team leaders W’ Team leaders
LLapbirvH Mihail 'Sonja CoHs
Mwuxaun Sharigin Spille LWnune
Bane p be B“ q HHMmp::::::ls[::;yinyﬂ:;:;leu:r;i Technishe Universitit Braunschweig
@z PNEKTPOSHEPTETHKA - 2014 W - MEKTPOSHEPTETHKA - 2014 @

PYKOBOAMTENM KOMAHA PYKOBOAMTENM KOMAHA

Team leaders Team leaders
MmywkoB Daniil 'Robin Po6uH
Oanuun Glushkov ' Schrader Wpeinep

Technishe Universitit Braunschweig

B-22 Horbpa 2014 ropa, UI3Y, Weanoeo, Poce

y-—w 3I1EKTP03HEPFETVIKA 2014

= 3J1EKTP03HEPTETHKA 2014 "‘

Yrnaepcurer M3W

22 Honbpa 2014 roga, MF3Y, Neanoeo, Poce

MO 3NEKTPO3IHEPTETHKE %I no ETHKE
PYKoBOAUTENU KOMAHA ‘ PyKoBOAWTENW ROMaHA
Team leaders M—aﬂ Team leaders
BaxmucoB Oleg Stephan CrechaH
Oner Bahmisov | Huber XbloGep
Bn an H M M p o B “ Ll Haynonanensin Mccnegosatensckmin Technishe Universitat Darmstadt

B-22 Horbpa 2014 roaa, Ur3Y, Weaxoeo, Poce

7""‘ 3I1EKTP03HEPI'ETHKA 2014 @

MO ANEKTPOIHEPTETHI

‘/@ SHEKTPOSHEPFETMKA 2011

PyxoBoauTEny KOMaKA

Team leaders
Peter Mutep
Seiz 3aiy

Technishe Universitat Darmstadt

22 Honbps 2014 roga, Ur3Y, Neanoeo, Poc

PykoBoauTenu KoMana
Team leaders

Felix
Ritter

&

denukc

Puttep

Technishe Universitat Darmstadt

-22 HoAbps 2014 roga, Ur3Y, Weanoso, Poc




4oy SHEETPO"?HEPFETMMKA - 2011

@< PNEKTPOSHEPTETHKA - 2014
RoopauxauvoHHad rpynna

~ Coordinating group

NMpaBpuHa  Anastasia

AHacTacus Pravdina

CepreeBHa

18-22 nonbps 2014 ropga, Ur3Y, Usanoso, Poccun |

l e

leMeHTbeBa Anastasia
AHacTacus Dementieva
PomaHOBHa

| 18-22 nonbps 2014 ropa, Uray, Msanoso, Poccun

@ 2NEKTPOSHEPTETUKA - 2014
HoopanHauvoHHadA rpynna
~ Coordinating group
MBaHKOBa Margarita
MaprapMTa Ivankova
AHApeeBHa

i 18-22 nonbps 2014 ropga, UF3Y, Wsanoso, Poccua

@ 5« SNEKTPOIHEPTETUKA - 2014
KoopavHauuoHHadA rpynna
~ Coordinating group
LLUvnkoB Aleksandr
AnekcaHap Shilkov
EBreHbeBuy

18-22 nonbps 2014 ropa, Ur3Y, Wisaxoeo, Poccus
——

‘/‘;—;"—c ANIEKTPO3HEPrETUKA - 2014

@z OMEKTPOSHEPTETHKA - 2014

KoopavHauvoxxa a
~ GIIGI'II:IAB:I':!:III:II:“ g
AKynbLIMHa Maria
Mapus Akulshina
BsayecnaBoBHa

18-22 nonbps 2014 rona, Ur3Y, Usaxoso, Poccun

KoopannauvonHsas rpynna

Coordinating group
KuceneBa Natalia
HaTan bS Kiseleva
ButanbeBHa

18-22 wonbps 2014 ropa, Ur3Y, sanoeo, Poccus

‘il"‘c ANEKTPOJHEPIrETUKA - 2014

g e
CodbumHa Marina
MapMHa Sofjina
dayappoBHa

18-22 wos6ps 2014 ropa, Ur3Y, Wsanoso, Poccus
—

‘i“": SNEKTPO3HEPrETUKA - 2014
Ll
ManbiweBa Anastasia

AHacTacus Malisheva
OmutpueBHa

| 18-22 nonbpa 2014 ropa, Ir3Y, Usanoso, Poccus |

KoopavHauvoHHad rpynna
Coordinating group

[ = SNEKTPOIHEPTETUKA - 2014
KoopauHauwoHHasa rpynna

~ Coordinating group

MBaHKoBa Yuliya

IOnus lvankova

AHapeeBHa

18-22 nosbps 2014 roga, Ur3Y, WUsaxoso, Poccus




Poccumnckumm
HaunoHanbHbIN
Komurer

igre

MonoodexcHasa cekyusa

HBaHOBCKWIA rocyAapCcTBEHHbIN
JHepreTMUecKM YHMBENCUTET
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10. MIPOTOKOJ Ne2 TUYHOE INIEPBEHCTBO

P 40P My "
B won Mpisgy, # ?r

TBEPJDKAIO
Of *Lyqum‘i paboTte

728 (/ B.B. Tiotnkos
2014 r.

«Inexrposrnepreruka-2014»

r. Usanoso 19 Hosbps 2014 rosna
CoctaB Kwopu: Makapos A.B., Dporosa O.B., Illacypuna E.C., Jobpseuna O.A.,
Bunoxypoea T.10., @uramoea I A., Bopobves B.®., Buxapee A.B., Illaopuxoe T.E., Bopobves
C.B., 3aimyes E.C., Mapmoinos B.A., Caixun M.C., Moposzosa JILIO., Aneunuxoe A.B.,
Cyavinenxoe H.H., Jlamuun B.M., YVwarxoéa H.B., Kopyuwwuyen [ H., Ioaxkownurxoe JLA.,
[apghenvivesa H.H., Mockeun H.A., Bywyesa O.A., Mewrxosa 10.C., Ilonomapesa E.B.,
Kausmenmuonor A.K., Anonoe A.H., Xucanoea I'H, Apecmoea A.H, Ilhauxos EM., Conronos
P.B., llemem M.B., I'opwroe K.E. Cmenanos A.C., llyvwnanos H.H. I[llapeicun M.B.,
baxyucos O.B., Kocmoinuna H M., Kpeaceeckuii 10.C.

B onumnuazne yuactsosaio 108 cryzentos. B pesyinrare paccMOTPEHHS BLITOIHEHHBIX
3a/1aHAnil BBISBJACHBI MOOSMTEIH ¥ NPH3EPhI OJIMMITHAbL:

Ne n/n DPHO BY3 basisl
I mecmo
I JloGoe Anekceit Baaaumuposuy Uy 203,5
2 mecmo
2 baembuTos Pawma AabMHPOBHY MBH 154
Yurpuneu lNasen Anexceesny HI'TY 119
3 mecmo
4. l'opuikos Esrenuii EBrennenuu OYpl'y 111,75
5: Ianyxun Hukonaii Esrenbesuy Ty 110.5
6. Kyrawos Anapeit Baaaumuposuy . Val'TyY 108.5
3am. [lpeacenarens oprkoMuTera : /Maxkapos A.B./
A
[pencenarens MaHaTHONH KOMHCCHH: 1/4// g /Mlaapukos T.E./

PyKkoBoAMTEIIN KOMAHL: / .
BHTY : W /Knumentnonok A.K./

Bol'V : /  /Amonos A.H./

KDY : =/ IXucamosa I'.W/
HITY : A ne#~” |Apectrosa A.H./
CamI TY“— 7/ MInmkos E.M./
CMpMDH : % g /Cononos P.B./
cneny : &7 1— /1llemer M.B./
TIY ;’:‘ I / /Koembiauna H.M./
Val'T¥ § [ l-‘ > * /Kpexesckuii 10.C./
OYprY: [ I\ /Topukos K.E./
CKOY : < l¢¢/" /Crenanos A.C./
UpI'TY: U PV /Mlymmanos U.H./
HITY: SWY /Ulapbirun M.B./
MDH : /Baxmucos O.B./




11. MPOTOKOJ Ne3 3ACEJAHUSA ANIEJUIAIITAOHHONW KOMUCCHUUA

YTBEPJDKAIO

p 110 fiayuHoit pabote
=/ B.B. Tiornxos
2014 r.

IIpoToko. Ne3
3ace/aHus aneIsUHOHHON KoMueeun Mexaynapoanoii onumnuanst MDY
«2nekTposnepreTuka-2014»

r. UBanoso 20 nos6ps 2014 roaa, 10:00 MCK
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12. BJIAHKH C KBAJIN®NKAIINOHHBIMMU 3AJJAHUSAMHU

Rn Xn K cummerpuunoii TpexdasHON CeTH ¢ JIHUHEH-
Ao—— """ HeIM HanpsokeHueM U,=380 B u conpoTHBJIEHH-

R Xn svu R,=X,=10 Om monkitoueHa CHMMETpPUYHAS
Bo— [}/ Y Y R R+ Harpyska.

R, X R, 3aoanue
c O ] Onpenenutb ~ 3HaY€HHE  COMPOTUBIICHUS

~

HIHDP:
3aoaua 1 15 éannoe

Harpy3ku R, pu KOTOpoMm Ha Hel Oyzaer morped-

JSThCA  MakcuManbHast MomiHocTh  (P,=max),
HaWTH 3Ha4YE€HHE 3TOU MOIIHOCTH.

Pewenue




~

HIHDP:
3aoaua 2 35 oannoe

B nenp acuaxponnoro npurarens (AJl) ¢ nu-
HeliHpIM HamnpsbkeHueM 380 B BkitoueHwl n1Ba

&

OJIMHAKOBBIX BAaTTMETpa, IOKAa3aHUSA KOTOPBIX
2670 u 398 Br.

B *
o * ' Wo)
C \f
[e, +

AD' 3aoanue

Ornpenenutb aKTUBHOE M PEAKTHUBHOE COMPOTHB-
neHust oOMoTku AJl, coeTMHEHHOM 3BE3I0M.

Pewienue




~

HIHDP:
3aoaua 3 15 6annoe

3aoanue

Onpenenutb KOJIMYECTBO aKTUBHON U PEAKTUBHOM 3JIEKTPOIHEPTUH, MOTydyaeMoil moTpeOu-
TeseM, rpauKy Harpy3Kd KOTOPOTo MpUBeAeHBI Ha puc. 1. Onpenenurs moTepyu aKTUBHOW MOTII-
Hoctu AP u sHepruu AW B BO31yIIHOM JTUHUY B MPOIICHTAX.

| AC-95/16 | L c-p. e
| 3 |
110
P, MBT Q, Mzap
20 8
15 6
10 4
5 2
} t,u } t,u
2000 4000 6000 8760 2000 4000 6000 8760
Puc. 1.

Cl'lpaBO‘lele JAaHHbIC AJIA BO3}]yIIIHOﬁ JIMHUMN:
ro=0,301 OM/kM;

Xo = 0,434 Om/xM;

bo =2,611-10° Cm/xm.

Pewienue




~

HIHDP:
3aoaua 4 35 oannoe

3aoanue
PaccuntaTh MOTOKOpACIpPEICICHHE C YYSTOM MMOTEPh MOIIIHOCTH B 3aMKHYTOH ceTH (puc. 1)
B 3aJlaHHOM pexuMe paboThl. [IpoBepHUTh MPOMYCKHYIO CIIOCOOHOCTH MO TOKY ceueHust BJI A-3
npu otkiodeHuu BJI A-2, ecnu temnepatypa Bo3ayxa +40 oc, 3apsaHoi MontHocThio BJI mipe-
HeOpeub.
A AC-95/16 2

25 .
>S,=27+j-18MB- A

110

AC-95/16
15

AC-95/16
12

S,=22+j-12MB-A
Puc. 1.

CrnpaBoyHble JaHHbIE /151 BO3AYLIHON JTUHUU:

ro=0,301 OM/kM;

Xo = 0,434 Om/xMm;

bo=2,611-10"° Cm/km.

JlonmycTuMBIN AJIUTENBHBIN TOK IpU Temiieparype +25 oC: | non = 330 A.

Pewienue




~

LHITH®DP:
3aoaua 5 15 6annoe

N30nnoHHbBI TPOMEXYTOK TpoBoa—cToiika omopsl JIDII 500 kB obnamaer cpemnum
pa3psaaabiM HanpspbkenueM 1350 kB mpu HopManbHBIX aTMOC(HEPHBIX YCIOBUSX.

3aoanue

Onpenenutb, Kak U3MEHHUTCS JIEKTPUYECKAs! IIPOYHOCTh JIaHHOTO IPOMEXKYTKa, IIPU pac-
nonoxxenuu JIDII B ropHoit mectHocTH Ha BeicoTe 1100 M Hag ypoBHEM MODSL.

B pacuerax npuHATH, 4TO TEMIIepaTypa U BJIAXHOCTb BO3yXa COOTBETCTBYIOT HOpMajb-
HBIM YCJIOBHSIM, @ JJaBJICHHE BO3AyXa 3aBUCUT OT BBICOTHI B COOTBETCTBHH C 0apOMETPUUYECKOM
bopMyIoii:

_Mgh
P=Ppe RT |
rane Po=101,3 [k[la] — pnaBneHue Ha ypoBHE MOps (HOpMalbHOE aTMOc(hepHOE aBIICHUE);

M = 0,029 [kr/monb] — MoJsipHas Macca Cyxoro Bo3ayxa; g = 9,81 [M/c?*] — yckopeHue cBo0O -
Horo najaenus; R = 8,31 [Ix/monb K] — yHHBeg)caanaﬁ ra3zoBas noctosgaHas; T =t + 273 [K] —
TeMIIepaTypa Bo31yxa, riae t — rtemrepatypa B C; h — BbICOTa HaJl ypOBHEM MOps [M].

Pewenue




~

IIpu MpoeKTHUPOBAHUHN H3OJSITUOHHON KOHCTPYKIMH K AVAIEKTpUKY Obtmn | IITH D P:
PEBABICHB! TPEOOBAHIS 10 HICKTPUICCKON [POBOAMMOCTH: yACIbHAs 00bEMHAS | 340aua 6
MIPOBOIMMOCTH JIOJDKHA OBITH HE Ooee 102 Cwm/M, a ynenpHas TOBEPXHOCTHAS
npoBoxuMocTh — He Gomee 107! Cwm. PaccMaTpuBaroTcs Tpi 06pasiia AMIIEKTPHKOB: TaKOTKAHb, SICKTPOKAPTOH H
CTCKJIOTEKCTOJUT. ¥ 00pa3oB MaTEpPHUATOB OBUIM M3MEPECHBI COMPOTHBICHUS IO TPEXIICKTPOIHOMN cxeme (puc. 1,
prc. 2). Jluamerp HeHTpaIbHOro (M3MepHTeIbHOr0) sekTpona di = 66-10°° m, kombreBoro amektpoma d, = 70-10°° M.
TommuHEl 00pa3moOB: JTaKOTKAaHb — hm:O,1~1O'3 M, DIIEKTPOKapTOHA — hm<:0,2~10'3 M, CTEKJIOTEKCTOJIMTA —
her=0,5-10° M

PesynbraTel H3MEpEHH OKA3aJH, YTO:

1. mommHOE 0OBEMHOE COMPOTHBIICHHE JIAKOTKAHU R\,m:30~109 Owm, PIIEKTpOKapTOHA — R\,aﬂ_KZGO-lO10 Om,
CTEKJIOTEKCTOJIMTA R\,CT=15-1O8 Om.

2. IOJTHOE TIOBEPXHOCTHOE COMPOTHBIICHHE JAKOTKAHHU R5m:12~108 Owm, 3JEeKTpOKapTOHA — Rm_K:lO-lO7
Owm, cTeknoTekeTonuTa Ry ;=8-10%° Om.

3aoanue:.

1. BribepuTe U3 npeaokeHHBIX THUIIOB MPUOOPOB JII000H METOMMETp M BIMIINTE €ro 0003HaYeHUE B MPU-
Be/IeHHbIe cxeMbl n3Mepenus (puc. 2, 3). CoenvHUTE Ha CXeMax KJIEMMbI IPHOOpa C IJIEKTPOJHON CHCTEMOMN s
MPOBEACHUA U3MEPCHUA O6'I)€MHOFO 1 IMMOBEPXHOCTHOI'O COHpOTI/IBHeHI/Iﬁ JAUDJICKTPUKOB.

2. Onpe)lem/ITe, KaKue M3 NPEAJIONKCHHBIX H3O0JIAIUMOHHBIX MAaTCpHUAJIOB MOXKHO HCIOJIB30BATH B COOTBCT-
CTBUU C YCJIOBUAMU 3aJ1a4U.

Ipumeuanue: ipu pacyeTe MOBEPXHOCTHOTO COIPOTUBJICHUSA TUIJICKTPUKOB MOXHO MPHHATH JAOMYIICHUE,
YTO M3MEpPEHHE MOBEPXHOCTHOTO COMPOTHBICHHS C HMCIIONB30BAHUEM KOIBIEBBIX AJIEKTPOJOB, SKBUBAJICHTHO H3MeE-
PEHHIO C UCTIONB30BAaHUEM IDIOCKHX JIEKTPOJIOB C IIMPHUHOHN AIIEKTPOIOB PaBHOH UIMHE OKPYKHOCTH IEHTPAIHLHOTO
(M3MEPUTETHHOTO) AIIEKTPOIA.

35 dannoe

Puc. 1. Dcku3 o6pasia TBEpAOTo AUIIICKTPUKA

Onextpobl 13 GONIbIY, HAKICEHHBIC Ha 0Opasel:
a) cBepxy: | — HeHTpaNbHBII (M3MEpUTEIILHBIN)
JIUCKOBBIH 3JIEKTPO; 2 — KOJIBIEBOI AIIeKTpoI; 0)

CHHU3V: 3 — 3JICKTPOII B BUIIE KBalIpaTa WJIM KDVra

BITUIIXTE

MapKHUDOBKY

BIIMIIMTE TUIT

Puc. 2. Cxema n3mepeHnss 00bEMHOTO COTIPOTHBIICHNUS TUJICKTPHKA:
1,2,3 — 3neKTpobl; 4 — TUIICKTPUK

BIUIINATE

MapKHUDOBKY

[ ]

Puc. 3. Cxema u3MepeHus MOBEPXHOCTHOTO COMPOTUBIIEHHS ANIEKTPHKA:
1,2,3 — 351eKTpOoIBl; 4 — TUDIICKTPHUK

[ 25

Puc. 4. Cxembl 0003HaueHHH KiieMM MeroMmMeTpoB: a — FLUKE 1550B; 6 — & 4100;
1 — BBICOKOBOJIBTHBIN BBIBOA; 2 — U3MEPUTEIbHBIN BEIBOM; 3 — 3alIUTHAS KiIeMMa (3KpaH)

BIUIIATE TUIT

'
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HIH®DP:

3aoaua 1

15 6annoe

TpanchopmaropHass TOJICTaHIMS MHCTPYMEHTAIBHOTO II€Xa IMOJy4YaeT MHTAaHWE C IINH
10 xB I'TIIT MammMHOCTPOUTENBHOTO 3aBOJa 10 KAOCIbHOW JIMHWH, TIPOJIOKEHHON B 3eMJIE COB-
MecTHO ¢ Tpems kadeasimu (puc. 1). Ilex padoraer B nBe cmensl, Tya = 3750 uac_ IlexoBas cu-
JIOBasi CETh BHINIOJHEHA IO cxeMe OJi0ka TpaHcopmaTtop — MarucTpaib. PacnonoskeHust u 3Hade-

HUS HAarpy30K IPUBEJEHBI Ha puc. 1.
3aoanue:.

1. Onpenenuth pacyeTHbIC Harpy3Kku TpaHchopmaropa, npunsaB Kpy = 0,95;
2. BeiOpare mMomHocTh Tpancopmaropa TII ¢ yyerom karteropuu MPUEMHHMKOB IIeXa IO

TpeOyeMoii HaZIe)KHOCTH AJIEKTPOCHAOKEHUS;

3. Ompenenuth MormHOCTH BCK, ycTanaBiMBaeMbIX Ha IMIMHOMPOBOJIC;
4. Bribpats ceuenne KJI ¢ Uy = 10 kB, npuHsaB TemnepaTypy OKpy>Karolieil cpesl +10°C,

a paccTosiHue MeXy kadensmu B cBeTy — 100 mm.

&> 1
o 350 m - @ . LIMA _ 1
i AAlllsy - '
B>
B>

150 + j200,kB-A 300 +j300,kB'A

rrn
340 + 520, kB-A
Puc.1

Pewienue




HIH®DP:

3aoaua 8 35 6annoe

3aoanue

K cymecrBytomeit I'TIIT (puc. 1) HEOOXOAMMO MOIKIIOYUTH JAYTOBYIO CTAJICIUIABHIIBHYIO
nieus (JCII) B koMIuiekTe ¢ TpaHCHOPMATOPOM MOITHOCTBIO S; = 4 MBA, BbIOpaB pexxuM padboThI
tpanchopmaropos I'TII ¢ Takum pacdeTom, 4TOOBI KOJIEOAHUS HAMIPSHKCHUS, BEI3BAHHBIC paOOTOM
MOJIKJIFOYAaEeMOM TeuH, He MpeBbIIaIn Obl JOMyCTUMBIX. JlomycTiMOe 3HaueHue pa3maxa u3MeHe-
Hust HanpspKeHUst OUs jon = 1,6 %. (S1= S2=S3=S4)

Jnig sToro TpeOyercs:

e omnpeaenuTh pazMax u3MeHeHus HanpspkeHus dU; B Touke noakmrouenus [CII, ecnm ona
MOJIKJTFOYASTCS Ha OJHY U3 PacCIlelICHHBIX 00MOTOK TpaHchopmaropa Ti mpu pa3aensHoi padoTe
T1u T2 mux pacuienieHHbIX 0OMOTOK, IPUHATH KO3((ULMEHT pacilerieHus oOMoTok K, = 4;

e omnpeaenuTh pazMax naMeHenus HanpspkeHus (0Uy), ecou ACII mogkmrodaercs K myHaM
10 xB npu napamrensHoi padote T u Ty 1 X paciiemieHHbIX 00MOTOK;

e BbeIOpaTh pexxuM paboTel TpaHchopmatopoB [TIII ¢ menbio cHuXkeHHS KoneOaHUM
HanpsibkeHus B cetu 10 xB.

j Sga1=1600 ME-&

T2 TPOH-25000/110 (Trpet map ammemexoi pabore
T, = 10,5% PACIETIEHHED: 0 BMoTOE)

[1o] [10]

Puc. 1

Pewenue
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HIH®DP:

3aoaua 9 15 6annoe

3aoanue

1. Paccuntath KO3(PUIIMEHT TOPMOKECHHUS XapaKTEPUCTUKU cpabaTbiBaHus TuddepeHn-
AJbHOM TOKOBOM 3aILUTHI TUHUH.

2. OLeHUTh YyBCTBUTEILHOCTD 3aIlIUTHI.

Hcxonubie naHHLIE

|:::| J3JT

K2 K4 K3 K1

C1 C2 HecpabaTsiBanue
* / J1 / * IC3.MHH | D
oy ra=

—> <«
Il |2

| 4
e r CpabaThiBaHue

|T0: IHOM IT

Puc. 1 Puc. 2

Ha nunuu JI1 ycranoBieHa nuddepeHinanbHas TOKOBas 3alluTa ¢ TopMokeHHeM (puc. 1).
XapakTepucTuka cpadaThIBaHUS 3aIIUTHI PEICTABICHA HA pHC. 2.

loup =i+ 12|, 17 :0,5-(\|1\+\|2\).

Homunansusii 10K ., = 300 A.

Toku KOPOTKUX 3aMbIKaHUH, TpOTEKarouue Yyepe3 3auTy lsxsyae = 1230 A, Ligxouane = 1470
A.

Toku yepe3 3amury B pexume oTKiIoueHus: cucteMbl C2 lygs,,, = 1190 A, B pexxume oT-
kiroueHust cucteMbl Cl — Liggun, = 1340 A.

Koaddunment orctpoiiku K, = 1,5;

K02 GUIUEHT, yUuThIBatoIuil nepexoanslii nmpouecc K, = 2;

norpemHocTs TT & = 0,1;

koaddunment ogHorunHoct TT Ky, = 0,5;

MUHUMATBHO JIOMYCTUMBIN KO3 (PHUIIMEHT TyBCTBUTEIBHOCTH K., 1110 00n = 2.

Pewenue




~

LHIHDP:

3aoaua 10 35 dannoe

3aoanue

1. CornacoBark O BpeMEHHU XapaKTepUCTUKU cpabaTeiBanuss MT3 Nel, Ne2, Ne3 ¢ obpar-
HO33aBUCHMBIMHU XapaKTEePUCTUKAMH: PACCUUTATh KO3 UIEeHThI K XapakTepuCTHK.

2. OueHUTh YyBCTBUTEIBHOCTD 3amut Nel, Ne2, Ne3 B 30HAX ONMIKHErO W JAIbHETO pe3ep-
BUpoBaHUs. OLEHUTh HEOOXOAUMOCTh MPUMEHEHHS TPEXPEJICHHON CXeMbl JJIs MOBBIIICHUS YyB-
CTBHUTEIBHOCTH.

PIT1 D T 0,4 xB
[]

IHa 1
Ky v

K” > ; Iua))Z
i Kz Kg 7

Ha nunusx cetn 10 kB ycTaHOBIIEHBI MUKPOIPOIIECCOPHBIE TOKOBBIE 3aAILMTHI OT MEX-

I[yq)a3HBIX K3 ¢ 06paTHOSaBI/ICI/IMLIMI/I XapaKTCPUCTHKAMU, OIMMPCACIISICMBbIMU YPABHCHUCM
a

t = kﬂ |O!_ IKMaKc

3 o ’ *
I* _1 IC3

rue ,0=0,02; 5=0,14.

3aIMThI BBIIOIHEHB! B ABYX(a3HOM MCIOJTHEHUH.

3amurel 1, 2, 3 UMEIOT MJIABHO-3aBUCUMYIO XapaKTEPUCTUKY C TOKaMU CpabaThIBAHUSA:

lest =253 A5 lesx = 119,2 A; 13 = 134 A

3ammurTa 4 uMeeT OorpaHMYEHHO 3aBUCHMYIO XapakTepucTuky (TO+MT3) ¢ mapamerpamu
cpabaThIBaHUS:

lesto4 = 1500 A; lesmr3a =75 A ks = 1.

Ha cropone HH tpancdopmaropa T (10,5 / 0,4 kB) ycranosieH aBromar c |, = 1000 A ¢
XapaKTepUCTHKON cpabaThIBaHUS:

tes Toasr = 0,04 ¢ pu | > 10 1y,

tc3 MT3aBT — 8¢ npu <10 IHOM'

Toxu K3, npusenennsie k cropone 10,5 xB:

9y ae = 3180 A, P51y, = 1500 A,

1Phern = 1000 A, 1Pz = 700 A, 1Preapun = 350 A,

Toxu Harpy3km, npuseneHHole Kk cTtopoHe 10,5 kB: 1,1 =80 A, |2 =50 A,
liazps = 40 A.

Crynens Boiiepkkn Bpemenu At = 0,3 C.

[Tpu Oam>kHEM pe3epBUPOBAHUN MUHUMAIBHO JIOMYCTUMBIA KO3 (UIIMEHT YyBCTBUTEIbHO-
T Ko ym.oon = 1,5; IpH JaTbHEM pe3epBUPOBAHUH K . 00n = 1,2.

Pe3y'J'ILTaTBI pacucTOB 3aHCCTU B Ta6.HI/II_IyI

Koadduuments xapakrepucTik cpabaTbIBaHUs

ke ko ks

Ilpunamas cxema

Kq/(m) K. (K2) in(m) Kus (K2) Ky (K3) qu(m) Tl sawgumol 1 Tl saugumol 2

Pewienue

%




HIHDP:
3aoaua 11 15 b6annoe

Ha puc.1 npencraBiena pacyeTHas cXxema.

@
l I noc

6 kB
Q1
K1

T1

0,4 kB
Puc. 1. PacueTHas cxema
K mmuam 6 kB coOcTBeHHBIX HYX] 0J10Ka OJKIFOUEH 3KBUBAJIICHTHBIH 3J€KTPOIBUTATEINb
6 kB, 3aMeHnstonInii Harpy3Ky aCHHXPOHHBIX JBHUTATeled W TpaHCPOPMATOp BTOPOH CTYIECHU

Tpanchopmaruu 6/0,4 kB.
HcxoaHbie 1aHHbIE:

1. In,Oc =10 kA - JICHCTBYIONIEE HAYAIIbHOE 3HAYEHNE MEPUOIMYECKON COCTABIISIONIEH TO-

ka rpu K3 «ot cucrembr» B pacuetHoit Touke K1.
2. IlapameTpsl S5KBUBAJIIEHTHOT'O IBUTATEJIsL:

Pﬂ :6MBT; UHﬂZGKB; COS(pﬂ 20’87;11;] :0,94, Kn:516; Kya :1,65,
T, =004¢ T, =007c

3. Sycweins =0630kBA — mapamerps Tpancdopmaropa T1 BTOpoil cTyneHH TpaHChOpMa-
uu;
4. tye; =0,2¢c — BpeMs OTKIIFOUEHHST KOPOTKOTO 3aMbIKaHus B Touke K1;
5. T, =0,1c — mocrosiHHasl BpeMEHH 3aTyXaHus anepuoauueckoro Toka K3 «ot cucre-
MBI»;
6. K, = 1,9 — ynapusiit ko3 dumment Toxa K3 «oT cHcTeMBI»;
7. TlapameTpsl IpeAIIONIaraeMoro K ycTaHOBKe BBIKITIoUaTenss Q1:
U, =10kB; 1, =630 A; 1, orr = 20KkA; B, =0,45; 1, =52 kA; 1, = 20 kA;t,,, =3
¢; Vginn =20KkA;t,, =0,07¢;t, =0,03¢;

3aoanue

[TpoBepuTh MpeanoIaraeMplii K YCTaHOBKE BBIKITIOUATENh Q1 1Mo IITUTEThHOMY peXUMY U
pexumy K3.

Pewenue

o
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LHIH®P:
3aoaua 12 | 35 d6annos
PaccmarpuBaercst aeKTpruecKas CTaHLUS CO CXEMOW BBIAAYM MOLIHOCTH, M300pakEHHON
Ha puc. 1.
3aoanue

Jlath pekoMeHIaluu O JONYCTUMOCTU IMPOAODKUTEIBHOrO (0€3 orpaHHYeHus 0 BPEMEHH)
MIPOCTOSI OJTHOTO M3 CHUJIOBBIX aBTOTPAaHC(HOPMATOPOB B aBAPUIHOM PEMOHTE B PEKHUME MAKCH-
MaJIbHBIX Harpy30K UCXOJs U3 CYTOYHOI'O U3HOCA BUTKOBOM M3O0JISILIMH.

Astotpanchopmarop tuna 3* AOAL[TH-167000/500/220. ITapameTpsl aBTOTpanchopmaro-
pa npuBeeHbI B Ta0. 1. [lepeTok MOIIHOCTH B PeKUME MaKCUMAaJIbHBIX Harpy3ok 558,95 MBA.

Ta6mmma 1. [TapameTps! aBTOTpaHchopMaTopa CBS3H.

S ITotepu
. SHOM HanpsxeHue 0OMOTKH BH-CH U I,
i HH BH CH [HH]|P, [P, |BH-CH]|BH-HH | CH-HH
MB-A kB kB kB |[kBt|xBT % % % %
3xAOTAOIITH-167000/500/220 3x160 500/\/§ 230/\/§ 20 | 90 (315 11 35 215 10.25
Srap.min
BH Sheper ATas.mac=558,951 MBA CH

-~

500

TI1-630000/500 @ @ @ @

O © O ©

4xTBB-500-2EY3

220

@ @ TII-630000/220

© ©

2xTBB-500-2EY3

'3xAOT/LITH-167000/500/220

€

5

PTCH
Puc. 1. Cxema BbIJa4l MOUTHOCTH 3NEKTPUUECKON CTAHIIUU

Cl'[paBO‘IHLIe JAaHHbIE

Cucrema

d, o.e.

8me 5 OC SHHTHO.\/! s OC X, 0.¢c. y’ 0.6. TM’ 9
OXJIAXKACHUA
Mu J| 50 28 0,9 1,6 5 15
JI m 1T 40 38 1,0 1,8 5 2

Cornacno 'OCT 14209-85, 1.k cuctema oxiaxaeHus Tpaacgopmaropa tumna L, npumem cie-
JyIOIMe 3HAUYEHUS SMIHUPUYECKUX KOI(PPHUIIMEHTOB X U y, a TaK K€ MPEBBIIIEHUS TeMIIepaTyp
Maciia, HauboJiee HarpeTo TOYKU U TEMIIEPATypy OKPYXKaoLIeH cpeibl

x=10; y=18, 9, =40°C; 9 =38°C; 6 =0, =20°C.

M HOM

HHT HOM OXJITHOM

Pewenue




13. KBAIM®UKALMOHHBIE 3AJAHUSA C PEHHIEHUEM

~

LHIH®DP:

3aoaua 1 15 dannoe
Ra Xn K cummerpuunOil Tpexda3HOl ceTH ¢ JIMHEHHBIM
Ao—— """ HanpsxenneM U,=380 B u cONpOTUBIECHUAMH
R Xn R,=X,=10 Om moxkitouyeHa CHUMMETpHUYHAS

Bo— [}/ Y Y R R+ Harpyska.

R, X R, 3aoanue
c O ] Onpenenuts 3HaYCHHE CONPOTHBJICHNS HATPY3KH
R, mpu koTopoM Ha Heil OynmeT HOTpeOJATHCS
MakcuMasbHasi MOIHOCTh (P,=max), HaiiTh 3Ha-

YEHHE 3TOM MOIIHOCTH.
Pewenue
[Ipeobpazyem cxemy
R Xﬂ RH/ 3

o— VY —{

Ue,
R =R,

P,=31,"R,
U(D

\/(RH+R1H)2+XH2

Iﬂ

I[J'Ii[ TOTO, YTOOBI l'IOTpe6J'I$ICMa$I MOIITHOCTb UMECJIa MaAKCUMAJIbHOC 3HAYCHHUEC BO3bMEM IIPO-
HU3BOJHYIO MOIIHOCTH 110 RH " IPpHUPABHACM €€ K HYJIIO.

dPH _ RJJ2+2RJ7'R1H+R1H2+Xﬂ2_R1H'2(Rﬂ+R1H)
dR, 2 :
H ((RH+R1H) +Xﬂ2)

dP, R,*+2R,-R,+R,’+X,”-2R, R,

— 2R ,?

1H

dR, ((RJ,+R1H)2+XJ72)2

dPH — RJZ2+XJ72_R1H2 _ Rﬂ2+Xﬂ2_R1H2 -0
2 2

R ((Ry+Ru ) +X,7) " ((Ry+Ru )+ X,/7)

R, =+R,?+X,2 =102 (Om);

o U, ~ 380/+/3
L= _

J(R, +R, )4 X7 \/(10+10J§)2 +10?
P, =3-1,2-R,,; P, =8.395%-3-10-/2 = 2.990-10°(Bm)

=8.395(A);




*
\Wy

LHIHDP:

3aoaua 2 35 oannoe

B nens acuuxponnoro asuratens (AJl) ¢ au-
HeliHpIM HamnpsbkeHueM 380 B BkitoueHwl n1Ba
OJIMHAaKOBBIX BaTTMETpa, IOKa3aHUS KOTOPHIX

AD' 3aoanue

ow
>
e

o0

Pewienue

MOoOIHOCTH CUCTEMBI
P=R,,+R,, =2670+398 =3068B8m

Q=+3(R,, - PWZ) — (2670—398)-+/3 =3930Bm

T.x. P—J_-U -1,-cose, Q:«/§‘Uﬂ-lﬂ-sin(p

E=ctg(p 3068—07806 @ =52°

Q 3930

|- P _ 3068 _758A
J3U, cosp  ~/3-380-c0s52°

Uy gisz 380/\/_
I(D

17.810m, X = 22.81OM

Z= ————(c0s52°+ jsin52°) =17.81+ j22.810m

R

2670 u 398 Br.

Ornpenenutb aKTUBHOE M PEAKTHUBHOE COMPOTHB-
neHust oomMoTku AJl, coeTMHEHHOM 3BE3I0M.




~

HIHDP:
3aoaua 3 15 6annoe

3aoanue

Onpenenutb KOJIUYECTBO aKTUBHON U PEAKTUBHOM 3JIEKTPOIHEPTUH, MOTy4aeMON MOTpeOuTeNIeM,
rpaduKy HArpy3KHd KOTOPOTO MPHUBEACHHBI Ha puc. 1. OnpenenuTh NOTEPH aKTUBHON MOIIHOCTH
AP u sneprun AW B BO3AYIITHOM JIMHUM B MPOIEHTAX.

AC-95/16 - .
I I S =P+ J . Q
| 35 |
110
P, MBt Q, MBap
20 8
15 6
10 4
5 + 2
1 t, 4 1 tu
2000 4000 6000 8760 2000 4000 6000 8760
Puc. 1.

CrnpaBoyHble JaHHbIE /151 BO3AYIIHON JUHUU:
ro=0,301 Om/xMm;

Xo = 0,434 Om/xMm;

bo =2,611-10° Cm/xm.

Pewienue
1. OnpenenuM KOJWYECTBO aKTHBHOM M PEAKTHUBHOM AJIEKTPOIHEPTHH, MOJTydyaeMol MmoTpedure-
JIeM 3a ToJ 10 MPUBEICHHBIM Ha puc. | rpadukam Harpy3ku (2 6ama)

3
W, =3 P, -t, = 20-4000+15- 2000+10- 2760 = 137600 MB - w; (1 6an)
i=1

3
W = ZQi -t, =8-4000+6 - 2000+2 - 2760 = 49520 Mgap - u. (1 6aw1)
i=1
2. Jlyst onipeiesieHus TOTePh MOIHOCTH W SHEPTUH B JIMHUW HEOOXOIUMO OIPEICTUTh MOITHOCTh
B KOHIIC JIMHUY (2 DaJu1a)
- 3apsigHas MOImHOCTh B KoHIle TUHUHU (Uz = Uy, = 110 kB)
Qe = by'l'U5% = 2,6114:10%-35:110% = 1,106 Meap; (0,5 6a.na)
- cTyneHH rpaduKka peakKTHBHON MOIITHOCTH

Q,=Q,+ (— Q2°2 J =8- L 1206 =7,447 Mgap; (0,5 6a1a)
Q,=Q,+ (_ Q202 J =6 _ 1106 1206 = 5,447 Mgap; (0,5 6aa.1a)
Q,=Q,+ (—%} =2 —% =1,447 Mgap. (0,5 6ana)

[TepecunTanusiii rpaduk nMpeacTaBieH Ha puc. 2




|
20‘00 4000 6000 8760 "
Puc.2.
3. Onpenenum NoTepy aKTUBHOM MOITHOCTH JIJISl KaXKJIOW CTyIEeHU Tpaduka Harpy3Ku
- aKTUBHOE COIPOTHBIICHHE JuHUH (6,5 6a110B)
Ri=ry’1=0,301-35=10,535 Om; (0,5 6as1a)
- motepu aktuBHOU MotTHOCTH (U = Uy = 110 kB)
2 1)2 2 2
AP,= (R) +(2Ql) R = 20°+7,447

g 110?

110,535=0,397 MBr; (1 6an1)

2

2 1\2 2 2

p_ (Y QU | 1545447
2 110°

2 1\2 2 2

ap,— P HQU p _10°+1447
1107

-10,535=0,222 MBT; (1 6aJ1)

-10,535=0,089 MBT; (1 6a11)

2

- dAKTUBHAaA MOIIHOCTD, IIOCTYyIIarouias B JUHUTO
P, =P, + AP, =20+0,397 = 20,397 MBr; (0,5 6a;11a)

P =P, + AP, =15+0,222 = 15,222 MBr; (0,5 6a11a)
P;" =P, + AP, =10+0,089 =10,089 MBT; (0,5 6a112a)

- IOTCPU aKTUBHOM MOIIIHOCTHU B MMpOLCHTax

AP, = ;A)P -100 % = 0,397 -100 % =1,946 %; (0,5 6anna)

HI1
1 b

AP, :%-100 0y = 01222

2 B

100 % =1,458 %; (0,5 6an1a)

AP, = AP3 100 % = 0,089 -100 % = 0,882 %.(0,5 6anaa)
pi" 9

3 ”

4. OnipenenuM MOTepH JIEKTPOdHEprHuH 3a rof (4,5 6a1710B)

- HOTCpI/I 3J1€KTp03HCpFI/II/I B JIMHHUHU 3a I'OJ

Z((P P +Q)) 4= 10. %35 | (20°+7,447)- 4000 +

(3 6aya)
+(152 +5,4472 ) .2000 + (102 +1,4472 ) : 2760] =1482 MBr - u;

- DJIIEKTPOIHEPI U, [IOCTYIIAIOIIAs B IMHUIO
W =W, + AW =137600+1482 =139082 MBT - u; (1 6aJ11)

- IOTCPU IJICKTPOIHCPTHUU B MPOLCHTAX

AW,, = A\Qﬁ 100 % = 1482 -100 % =1,066 %. (0,5 6anna)
w 82




Oteer: W, = 137600 MBt1-u; W, = 49520 MBt'u; AP19 = 1,946 %; AP29 = 1,458 %; AP2y =
0,882 %; AW, = 1,066 %.
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HIHDP:
3aoaua 4 35 oannoe

3aoanue
Paccunrarhe moTokopacmpeneneHue ¢ y4eToM IOTeph MOIIHOCTH B 3aMKHYTOM cetu (puc. 1) B
3aJJaHHOM pexuMe paboThl. [IpoBepuTH MPOIMTYCKHYIO0 CIOCOOHOCTH 10 TOKY cedeHust BJI A-3 mpu
oTkimoueHun BJI A-2, ecnu Ttemmneparypa Bozayxa +40 oC. 3apsaHoit momHocThI0 BJI mpene-
Opedb.

A AC-95/16 2

25 .
>S,=27+j-18MB- A

110

AC-95/16
15

AC-95/16
12

S,=22+j-12MB-A
Puc. 1.

CrnpaBoyHble JaHHbIE /151 BO3AYLIHON JTUHUU:

ro=0,301 Om/xMm;

Xo = 0,434 Om/xMm;

bo=2,611-10"° Cm/km.

JlonmycTuMBIN AJIUTENBHBIN TOK IpU Temiieparype +25 oC: | non = 330 A.

Pewenue
1. Pa3oMKHEM KOJIBIICBYIO CETh M0 HCTOYHHUKY MUTAHUS (5 6aJ1JI0B)

A 1, ,=25ku 2 L,=12xm 3 I ,=15xu A

A - raY ey I‘
g > > «— K
| : . - |
SA-2 Sz-s S3-A

S, S,
Puc. 2

OmnpenenumM MOTOKOpACIpe/IeIICHHE B 3aMKHYTOH CETH TI0 JTMHAM JIMHUH, T.K. CEYCHUS TTPOBOIOB
OJIMHAKOBBIC
S,, = Sp (s +l ) +S;-1y _

|A72 + |23 + |37A
~(27+)-18)-(12+15)+(22+ j-12)-15
- 25+12+15
S, , = S '(|2—3 + IA—Z) +3, 'IA—2 —

IA—Z + |23 + I3—A
(22+)-12)-(12+25)+ (27 + ) -18)-25
- 25+12+15
S,,=S,,—-S,=(20,365+ j-12,808) — (27 + j-18) =—6,635— j-5,192 MB- A. (1 6a.x1)
V3en 2 — Touka MoToKopasaena.

2. CocTaBuM cxeMy 3amelleHus 1 onpenenum napamerpst JIDI1 (5 6aaioB)

(2 6asa)
=20,365+ j-12,808 MB-A;

(2 6ama)
=28,635+ j-17,192 MB-A;




&

' S , e ) . . 3 o )
' SA_ Za- S g S Zs. S S Zs. - "
S 2 A2 2.3 3-2 2.3 3-A £3A 3-A S

Sp S, s,
Puc.3
- IIOJIHBIE COIIPOTHUBIICHUS JINHUU
Z=Rol +jxol;
Za2 = Rolaz + jXola-2 = 0,301-25 +-0,434-25 = 7,525 + j-10,85 Owm;
Z32=Rols2 + jXo'l32=0,301-12 + j-0,434-12 = 3,612 + J-5,208 Owm;
Zsa = Rolsga + ] Xo'l3:4 =0,301-15 4+ J-0,434-15 = 4,515 + J-6,51 Om.

3. OmpenenuM MOTOKOPACIPESICHHE C YIETOM MTOTeph MOIIHOCTH (15 6asiioB)
- ygactok A-2 (Uz = Uyoy = 110 kB) (5 6asu10B)

S*,=S,,=20,365+ j-12,808 MB- A;

AS.Afz = ( iE )ZJz(QZ_Z )2
2

(20,365)" +(12,808)’ . .
- 0 (7,525+ j-10,85)=0,36+ j-0,519 MB- A,
S ,=S",—AS,,=20,365+ j-12,808 +0,36+ j-0,519=20,725+ j-13,327 MB-A;
S',=S",=20,725+ j-13,327 MB-A;
- yuactok 3-2 (Uz = Uyey = 110 kB) (4 6asi10B)
Sf,=S,,=6,635+j-5192 MB-A;

'(RA—2+ j'foz):

2 2
. P ) +(Qs :
AS, , = ( > 2) Uz( - 2) '(R3—2+ J'X3—2):
2
2 2
_(6 635)11+O (5192)" 3,612+ -5,208)=0,021+ 0,031 MB- A,

Sy,=Sr,—AS, ,=6,635+ j-5192 +0,021+ j-0,031=6,656+ j-5,223 MB-A;
- ygactok 3-A (Us = Uyey = 110 kB) (5 6a/110B)
Sk, =S!,+S,=6,656+ j-5223+22+ j-12=28,656+ j-17,223 MB- A;

2 2
() ()
3-4 U32
(28,656)" +(17,223)° _ :
= 110° -(4,515+J-6,51):0,417+j-0,601 MB-A;
Sy, =S¥ —AS, ,=28,656+ j-17,223 +0,417+ j-0,601= 29,073+ j-17,824 MB-A;
S", =S, ,=29,073+ j-17,824 MB-A;
- MOIITHOCTh MCTOYHHKA muTaHus (1 6aJsw)
S,=S"',+S",=20,725+ j-13,327+29,073+ j-17,824 = 49,798 + j-31,151 MB-A.
4. TIpoBepuM MPOMYCKHYIO CIIOCOOHOCTh ceueHus JTuHuK A-3 1o Toky (10 6aJioB)
- OTIpPECIMM MOIITHOCTh B TUHUU A-3 TpU OTKJIFOUEHUM JUHUU A-2 (5 6aJ10B)

AS

'(RB—A+J"X3—A)=




. . 3 . "
Zs. S, S; Zsa Sa A
| _ 23 3-2 23 _ 3-A L
I l

Puc. 4
S;,=5,=27+j-18 MB-A;

2 2
. Pt -
ASSZZ( 3 Z)JZ(QIB 2) '(R3,2+j'X3,2):
2

2 2
:—(27)113518) (3,612+ j-5,208) = 0,314+ j-0,453 MB- A;

Sy, =Sf,—AS, ,=27+j-18 +0,314+ j-0,453=27,314 + j-18,453 MB-A;
Sk, =St,+S,=27,314+ j-18,453+22 + j-12 = 49,314 + j-30,453 MB- A;

o (P) (@) .
AS3—A: YE '(Rs—A+J'x3—A):
3
_ (49,314)" +(30,453)°
- 110°
Sy, =Sk, —AS, ,=49,314+ j-30,453 +1,253+ j-1,807 =50,567 + j-32,26 MB-A;
- OHpe,[[eJ'II/IM tok uHUH (Ua = Uyey = 110 kB) (2 6a1a)

PH 2 2
| = \/ J5o 567°+32,26° _ (15 A3 15 A:

An J3:110-1

- OIIPEACIIUM JOIYCTUMBIN TOK IIPU TEMIIEPATYpE +40°C (2 6anna)
Usn = Voo (T =T,) [ (T, —T,) =330-/(70—-40) / (70— 25) = 269, 4 A,

- OIICHUM TIPOIYCKHYIO CIIOCOOHOCTh cedeHus uauu A-3 (1 6as)
I,>1", ,cienoBaTeiabHO, HEOOXOAUMO YBEIMYEHHE CEUEHHs JIUHUU A-3.

-(4,515+ J -6,51):1, 253+ j-1,807 MB-A;

don?
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LHITH®DP:
3aoaua 5 15 6annoe

M3onauuoHHbI TPOMEXYTOK TpoBoa—cToiKa onopsl JIDIT 500 kB obnagaer cpennum paspsi-
HbIM HanpspkenueM 1350 kB npu HopMasibHBIX aTMOC(HEPHBIX YCIOBUSX.

3aoanue

Onpenenutpb, KaKk U3MEHUTCS IEKTPUUYECKAs IPOYHOCTh JAHHOI'O IPOMEXKYTKA, IIPU PACIIONIOXKE-
Huu JIDII B ropHoit MecTHOCTH Ha BbicoTe 1100 M Hag ypoBHEM MOpSI.

B pacuerax npuHATH, YTO TeMIlepaTypa U BIaXXHOCTh BO3/1yXa COOTBETCTBYIOT HOPMAJIbHBIM
YCIIOBUSIM, a JaBJICHHUE BO3/lyXa 3aBUCHUT OT BBICOTHI B COOTBETCTBUH C OapoMeTpuueckoi popmy-
JIOM:

_Mgh
P =Pge RT |
rane Po=101,3 [k[la] — pnaBneHue Ha ypoBHE MOps (HOpMalbHOE aTMOc(hepHOE aBIICHUE);

M = 0,029 [kr/monb] — MoJsipHas Macca Cyxoro Bo3ayxa; g = 9,81 [m/c?*] — yckopeHue cBo0OI-
Horo najaenus; R = 8,31 [Ix/monb K] — yHI/IBeé)CB,JIBHaSI ra3zoBas noctosgaHas; T =t + 273 [K] —
TeMIIepaTypa Bo3ayxa, riae t — rtemrepatypa B C; h — BbICOTa HaJl ypOBHEM MOps [M].

Pewenue

Bnusinue TemnepaTypsl U 1aBJI€HUS Ha pa3psAaHOE HaNpsHKEHUE MPOMEKYTKOB YUMTHIBAETCS KO-
3¢ GUIMEHTOM OTHOCUTENILHON INIOTHOCTH BO3/1yXa!

To:-P
5=-0", (30%)

Py-T
Ipu atom Uy, =U,0 -6 (30%)
1o 3a1aHHOM 3aBUCUMOCTH ONpPEAEIUM JAaBlieHue Bo3ayxa Ha BeicoTe 1100 M Hag ypoBHEM MOpS:

0,029-9,81:1100

P=1013e 831293 -89 08[klla]. (10%)

Takum oOpazom & = 293-8908 _ 0879 (10%)
1013-293

PaspsinHoe Hanpspkenue Uy, =1350-0,879 =1186,65 [kB] (20%)

Ortser: Pa3psinHoe HanNpszKeHUe MPOMEKYTKAa yMeHbuTcs 10 1186,65 kB.




[Ipu mpoeKTUPOBaHUN W3OJAIUOHHONW KOHCTPYKIWHU K IUAIEKTpUKy Obutn nipens- | IITHDP:

SIBIICHBI TPEOOBAHMS 110 NICKTPHYCCKON NPOBOXMMOCTH: yJelIbHAs 00beMHas IPO- | 340aua 6 35 dannoe

BOIMMOCTE JIOJDKHA OBITH HE Oosee 1072 CMm/M, a ynenbHasi TOBEPXHOCTHASI TIPOBO-
muMocTs — He Goxee 107 Cwm. PaccmarpuBarotcs Tpu 0Opasiia AUIIEKTPUKOB: JIJAKOTKAHB, JICKTPOKAPTOH U CTEKIIO-
TEKCTOJUT. Y 00pa3iioB MaTepraaoB ObLIM M3MEPEHBI COMPOTHUBIIEHHS TI0 TPEXIIEKTPOIHOM cxeme (puc. 1, puc. 2).
JlnaMeTp HeHTPaIbHOTO (M3MEPHTEIBHOTO) 3eKkTposa d; = 66-10 M, kombuesoro snextpoaa d, = 70-10° M. Tommm-
HBI 00pPAs3IIoB: JIAKOTKAHb — h,.=0,1-107° m, 3IIEKTPOKAPTOHA — h,,=0,2-10 M, crexnorekcronuta — h,,=0,5-10° m
PesynbTaThl H3MEpPEHUI TOKA3aJIH, YTO:

1. mommHOE 00BEMHOE COTIPOTUBIICHUE TAKOTKaHU R, m:30-109 Owm, 3JeKTpOKapTOHA — R\,MI_K:60~1O10 OM, CTEKIOTEK-
cromura R, ;=15-10° Om.

2. IOJTHOE TTOBEPXHOCTHOE COIMPOTHBIICHHUE JIAKOTKAHH Rg MKZlZ-lO8 Owm, smexTpokapToHa — R 33_,(210-107 Owm, cTek-
Jotekcroanta Ry CT:8-1010 Om.

3adanue:

1. BeibepuTe U3 MpeIOKEHHBIX THIIOB MIPUOOPOB JIFOOOH METOMMETP U BIHUIIMTE €r0 0003HAUCHHUE B MPHUBEICHHEIC
cxembl u3Mepenus (puc. 2, 3). CoenuHuTe Ha cXeMax KJIeMMbI IPUOOpa ¢ 3JEKTPOIHON CUCTEMOH ISl TPOBEICHUS
I/ISMepeHI/IH OG'I)GMHOFO nu HOBerHOCTHOFO COHpOTI/IBHeHI/Iﬁ JII/ISHCKTpI/IKOB.

2. OnpeueJmTe, KaKue us HpeJIJ'IO)KeHHI)IX HN30JIALIUOHHBIX MaTepI/IaJ'IOB MO>XXHO HCIIOJIB30BaThb B COOTBCTCTBUU C
YCIOBHSMU 3a1a4H.

Ipumeuanue: ipu pacdyere MOBEPXHOCTHOTO COMPOTHUBIICHUS AUAICKTPUKOB MOKHO MPUHSTH JOITYIICHHUE, YTO M3Me-
peHHE TOBEPXHOCTHOTO COTIPOTHBIICHUS C HCIIONB30BAHUEM KOJBIEBBIX 3JEKTPOJOB, SKBHBAJICHTHO U3MEPEHHUIO C
HCTIOJB30BaHUEM IUIOCKHAX JIEKTPOIOB C IMUPUHON AIEKTPOJOB PaBHOH ITMHE OKPYKHOCTH EHTPAILHOTO (M3MEpH-
TEBHOTO) AIIEKTPO/IA.

Puc. 1. Dcku3 o6pasma TBEpIOro AUDIEKTPUKA

Onextposl 13 GONIbIY, HAKICEHHBIC Ha 0Opasel:
a) cBepxy: | — HeHTpaNbHBII (M3MEPUTEIILHBIN)

JIUCKOBBIH 3JIEKTPOX; 2 — KOJIBLEBOI AIIeKTpoI; 0)
CHH3V: 3 — 3JIGKTDOI B BHIE KBaaDaTa MM KDYra

BITUIIXTE
MapKHUDOBKY

BIIMIIMTE TUIT

Puc. 2. Cxema n3MepeHnss 00beMHOTO COTIPOTHBIICHNUS TUICKTPHKA:
1,2,3 — 3neKTpobl; 4 — TUIICKTPUK

—

Puc. 3. Cxema U3MEPCHUS MOBEPXHOCTHOTO COMMPOTUBJICHUA JUIJICKTPHUKA:

1,2,3 — 351eKTpOoIBl; 4 — TUIIICKTPHUK

[ 4 &

Puc. 4. Cxemsr 0003HaueHHI Ki1eMM MeromMeTpoB: a — FLUKE 1550B; 6 — @ 4100;
1 — BBICOKOBOJIBTHBIN BBIBOJI; 2 — U3MEPHUTEIBHBIN BHIBOJ; 3 — 3allIUTHAs KJieMMa (IKpaH)

BIIMIIMTE
MapKHUDOBKY

BIUIIATE TUIT

'

Pewienue




Cxembl u3BMepeHui

FLUKE 1550B

494\&%_‘7.
Dhﬁi;::irp [ﬁ ﬁ %

[ 1

CxemMa u3MepeHust 00bEMHOTO COIPOTUBIICHUS TUAIICKTPUKA (15%)

ol o
465

i & &5

/
/ ] - 7 ] I
CxeMa u3MepeHHst TOBEPXHOCTHOI'O CONIPOTUBIICHUS IUIIEKTPHKA (15%)
Jl1st ykazaHHOM TPEXAIEKTPOIHON CUCTEMBI YACIbHOE 00bEMHOE COITPOTUBIICHUE :
2
S nd? _ 314.(66-203f 342.10°R

—R, 2t _R 1 _R > =2 v 20%
Pv v V ah v n h ( )
r7e S,;— IUIOIIAh U3MEPHUTEIHLHOTO ICKTPOaAA
VY nenbHOE MOBEPXHOCTHOE CONPOTUBIICHUE:

2 2-314

P = T ~106,7 - Rq (20%)

Ry ———— =R
n(dy /dy) /n(70-1073/66-1073)
HpI/I HpI/I6J'II/I)KCHHOM pacueTe yACIbHOC ITIOBECPXHOCTHOC COIIPOTUBJIICHUC:
21 2.7-d1
Rs = Rs
d2-dl  °d2-dl
TeJ'ILHOFO) 9JICKTpPOAA.

pg = =103,6 - Rg, rme | — nmHA OKPY)KHOCTH HEHTPAIBHOTO (M3MEpH-

VY aenbHbIe MPOBOJUMOCTH: OOBEMHAS Y = — , IOBEPXHOCTHAS Y = £ . (10%)
Pv Ps
PaccunTanHble 3HAYCHUS CBEJIEM B TaOJHUILY:
Ob6pazen pv, OM'M ps, OM v, CM/M s, CM
NTAKOTKaHb 10,3-10™ 12,8-10" 9,75-107° 7,81-107
NIEKTPOKAPTOH 10,3-10% 10,7-10° 9,75-10™ 9,37-10™
CTEKJIOTEKCTOIHT 10,3-10° 8,54-10" 9,75-10™ 1,17-10"°

(20%)

OTtBer: YKa3aHHBIM B YCJIOBUH 3a1a4YU TpCﬁOBaHI/IﬂM YAOBJIETBOPHACT JJAKOTKAHD.
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LHITH®DP:
3aoaua 1 15 6annoe

TpanchopmaropHass mOACTAaHIIUS WHCTPYMEHTAIBHOIO IieXa MmoiydaerT nutanwe ¢ mmH 10 kB
I'TIIT MamMHOCTPOUTENHLHOTO 3aBOJIa MO KaOEIbHOM JTMHHUH, MPOJIOKEHHOI B 3€MJIE COBMECTHO €
Tpems kadeasimu (puc. 1). Llex padoraer B n18e cMeHbl, Tya = 3750 yac, LlexoBast cuioBast ceTh
BBITIOJIHEHA 110 cXeMe OJ10Ka TpaHchopMaTop — MarucTpaib. Pacronoxenus v 3HaYeHUS] HArpy30K
IIPUBE/IEHBI HA puC. 1.

3aoanue:

5. OnpenenuTh pacueTHbIC HArpy3ku Tpanchopmaropa, npuHsaB Kpy = 0,95;

6. BeiOpars mMomHocTh Tpancopmaropa TII ¢ yyerom kareropuu NPUEMHHMKOB IieXa IO
TpeOyeMoii HaZIe)KHOCTH AJIEKTPOCHAOKEHUS;

7. Onpenenuts MomHocTh bCK, ycTaHaBiMBaeMbIX Ha IIMHOIPOBOJIE;

8. Briopats ceuenue KJI ¢ Uy = 10 kB, npunsB TeMmepatrypy okpyxaromiei cpebl +10°C,
a paccTosiHue MeXy kadensmu B cBeTy — 100 mm.

&> 1
s 350 m - @ . LIMA o 1
i AAlllsy - '
B
B

150 +j200,kB-A 300 + j300,kB:A

r
340 + j520, kKB-A
Punc.1
Pewienue

1. OmnpeneneHue pacueTHbIX Harpy3ok ( 2 0aa)
P,=K,, (P, + P, +P,)=0,95-(150+340+300)=0,95-790 = 750,5, xBm
Q, =Q, +Q, +Q, =200+ 520 + 300 = 1020, keap
S, =+/P2 +Q2 =4/7505 +1020% =1266,35, MBA

2. Bwi6op momrHocTH Tpanchopmaropa TII ¢ yueTom kaTeropuu NpUEeMHHUKOB 1I€Xa MO Tpe-
OyeMoi HaJeKHOCTH dIeKTpocHa0)eHwus (2 6asia)

Kareropus JII uexa lI-111, cnenoatensro mpunumaem K, = 0,8
s, >—1P_ 105 _q3515 cpy4
K3-N 0,81

[MpuarMaem k yctanoBke Tpancopmartop TMI'-1000/10
3. Onpenenuts MomHOCcTh BCK, ycTanaBnmBaeMbIx Ha MMHOMPOBOIE ( 2 fania)

OmnpepensieM MPONMYCKHYIO CIIOCOOHOCTH TpaHC(HOpMATOpa 10 PEaKTUBHOW MOIIHOCTH

o




Q, = \/(N ‘K,-S,,)? —Pp® =+/(1-0,8-1000)° —750,5? = 277, xeap

Omnpenensem pacyeTHyr0 MoiHOCTh BK
Qu =Q, —Q, =1020-277 = 743, keap

[Tpunumaem, kak BapuanT, Kk ycraHoBke 2 BK tuna YKM58-04-603-67 ¥3 u YKM58-04-150-30
Y3, cymmapHOi MOITHOCTBIO 753 KBap

Tvnbl KOHAEBHCATOPHLIX YCTAHOBOK YKM 58

Twun MowHoCTE, | Konm4ecTED | MowHOCTE Tok, & CEYEHME AnaHz, | WwpkHa, | BeicoTta, | Bec,

kB&p CTYMEHER CTyMEHER B B0 HOM PR nar nan KT

MERHO M
Kabena, mm

¥kh 58-04-20-10 ¥3 20 2 2x10 29 3x10 530 430 1010 47
¥kM 55-04-30-10 ¥3 30 3 3x10 433 3x25 530 430 1010 62
¥KM 58-04-50-25 ¥3 a0 2 2%25 722 3xa0 530 430 1010 70
¥KM 58-04-50-10 ¥3 a0 a %10 722 3xa0 530 430 1010 78
¥KM 58-04-67-33,3 ¥3 &7 2 2x333 968 3x70 530 430 1010 g5
¥kM 55-04-100-33,3 ¥3 100 3 1233 3+1x67 | 1445 3x100 550 430 1610 110
¥KM 58-04-112 5-37 5 ¥3 1125 3 1x37 5+1x75 | 1618 3x100 530 430 1610 110
¥k 58-04-133-33 3 ¥3 133 4 2333167 | 1922 2 3x50) 530 430 1610 125
¥KM 55-04-150-30 ¥3 150 5 1%30 + 2260 2167 2%[3x50) 530 430 1610 132
¥kh 58-04-167-33,3 ¥3 1687 5 1433 3+2:67 | 241 3 3x120 860 430 1610 137
¥kh 55-04-180-30 ¥3 180 & 230 + 2x60 2601 3x120 i=a] 430 1610 145
¥kM 58-04-200-33,3 ¥3 200 5 2%33,3 + 2x67 289 3x150 860 430 1610 168
¥KM 58-04-225.37 5 ¥3 225 5} 2375 + 2u¥S | 3251 2x(3x70) BE0 430 1610 168
¥ KM 55-04-268-67 ¥3 268 4 4x67 387 2%(3x70) 860 430 1610 195
¥KM 58-04-300-33 3 ¥3 300 q 4xE7+1x333 | 4335 2%(3x70) 1250 520 1610 210
¥KM 55-04-335-67 ¥3 335 5 SxET 434 2%(3x120) 1250 580 1610 285
¥kM 55-04-337 5-37 5 ¥3 33IVE a 1337 S+4x75 487 2x(3x120) 1250 580 1610 283
¥KM 55-04-402-67 ¥3 402 B BxET 581 4% 3x95) 1430 580 1610 305
¥KM 55-04-536-67 ¥3 536 g Bx67 LK 4%(3x150) 1430 580 1610 562
¥kM 55-04-603-67 ¥3 603 ] IxE7 8713 4x(3x150) 1430 580 1610 585

Torna

. VPP +(Qp—Qyu)° /75057 + (1020 753)?
o S, N - 1000-1

4 Bri6op ceuenmst KJI ¢ Uy = 10 kB, mpuHUMas Temieparypy okpyxatouieii cpexst +10 °C, a

paccrosinue Mexay kabensmu B ceety — 100 mm. (9 6ayioB)

=0,797

Omnpenensiem notepu B Tpanchopmarope (2)

AP, =n-P, +1-K§¢ Py, :1-1,25+%-0,7972 -10,8=811,xBm
n
0, 2
AQT:n.Iﬂ.SHT_i_l.UK/O, SP :1. 5151000+}.L.L97:55’K8ap
100 n 100 S,, 100 1 100 1000

OmnpenensieM MOTOK MOIIHOCTH Ha muHax BH (2)




P=P, + AP, =750,5+811= 758,65, xBm
Q=0Q, +AQ; =267 +55=2322,keap

S=/P? +Q? =/758,65% +322% =824,16,xBA

OmnpepensieM pacyeTHbIH TOK (2)

p_Sp_ 82416
J3-U, +/3-10

= 47,64, 4

Onpe;[enﬁeM 9KOHOMHUYCCKOC CCUCHHC!

p 4764

34, um
14

T,
Tma = 3750, Toraa mioTHocTh ToKa 1,4
[Ipunumaem AAILIB (3x35)

ITposepka (3)

| K, K, K,

W <o
as  TABJI

,_13:1000
Y /310
~115-1,06-0,8-1,35=13165, 4

=751 4

i
I A0I11
TABJI

751, 4<131,65, 4
HIn
47,64,4<97,52, 4

rae I Jior1 = TOTTYCTUMBIN TaOJIMYHBINA TOK B AJTUTEIBLHOM pexXuMe padboTsl, [5,1a61.1.3.16.];
TABII
K1 =1,06. ko3pdurmeHT, YyIUTHIBAIONINI TEMIIEpaTypy OKpyKaromei cpensl, [5,1a6m.1.3.3.];
K> = 0,8 - xoopPuuument, yuutsiBaromuii cnocod mnpoxiaaxu, [5,1ab6m.1.3.26.];
K3 =1,35- k03 pumueHT, yauThIBaOINN JOMYCTHMYIO TIeperpy3Ky kabes, [5,ra0m.1.3.1.].

OTBeT: BCce NepeynciInTh
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IHIHDP:
3aoaua 8 35 6annoe

3aoanue

K cymecrByromieit I'TIIT (puc. 1) HEOOXOAMMO MOMAKIIOYUTH AYTOBYIO CTAJICTIIABIIIBHYIO TIEYb
(ICIT) B xomruiekTe ¢ TpaHchHOpMATOPOM MOIIHOCTHIO S; = 4 MBA, BbIOpaB pexum pabOTHI
tpanchopmaropos I'TII ¢ Takum pacdeTom, 4TOOBI KOJIEOAHUS HAMIPSHKCHUS, BEI3BAHHBIC paOOTOM
MOJIKJIFOYAaEeMOM TeuH, He MpeBbIaIn Obl JOMyCcTUMBIX. JlomycTiMOe 3HaueHue pa3maxa u3MeHe-
Hust HanpspKeHUst OUs jon = 1,6 %. (S1= S2=S3=S4)

Jnig sToro TpeOyercs:

e omnpeaenuTh pazMax u3MeHeHus HanpspkeHus dU; B Touke noakmrouenus [CII, ecnm ona
MOJIKJTFOYASTCS Ha OJHY U3 PacCIlelICHHBIX 00OMOTOK TpaHchopmaropa T mpu pa3aensHoi padoTte
T1u T2 mux pacuienieHHbIX 0OMOTOK, IPUHATH KO3((ULMEHT pacilerieHus oOMoTok K, = 4;

e omnpeaenuTh pazMax naMeHenus HanpspkeHus (0Uy), ecou ACII mogkmodaercs K muHaM
10 xB npu napamrensHoi padote T u Ty 1 X pacHiemieHHbIX 00MOTOK;

e BbeIOpaTh pexxuM paboTel TpaHchopmatopoB [TIII ¢ menbio cHuXkeHHS KoneOaHUM
HanpsibkeHus B cetu 10 xB.

? Bxp1 =1600 ME-4

T2 TPAH-25000/110 (mpe map ammemerod paboTe
U =10,5% P acIETIEHHED 0 DROTOE]

Sn=4ME-A
IO
Puc. 1

Pewenue
1. Pa3max n3meHeHus HanpspkeHus. (1 6aywr)
o, = Sy 100%
th T Qlo 0
K3
2. Cxema pa3zzaenbHoi paboTsl Tpancdopmartopos T1 u T2( 15 6ann0B)




SK3: 1600 MBA

110

I’s
T ™
L
10
s
1l
¥
S1 3lS
s

2 S,

CxeMma 3aMelIeH s Ul pacyeTa |3 U pacder

[TapameTpsbl cXeMbl 3aMEILICHUS

U, =10,5«B
Ecre0r E, :ﬁ 10,5 =6,07,xB
3 V3
2 2
Xc10,069 X, = U11(6) 1057 _ =0,0689 = 0,069, Om
Sk 1600
2
Xm0 fo =ﬁ. Ulls . :I_—ﬁ =0
100 Si¥ 4

2 2
xBH:UK U% (Kp _105 105 -E—OQZGOM
2 100 25 2

HH
Xm 0,926 X;?l 0,926

Xy = Xo + X" = 0,069+ 0,926 = 0,995, On
o _ E. _ 607
B . 0995

2

X105 glo _ f3.y .1 =./3.105-6,1=110,8 MBA

Ec/6,07

——=6,1x4

I Pa3max uzmenenus Hanpspkenus. ( 20aJu1a)
M, = Slo -100% = _4 . 100% = 3,6%
0,8

K3 !

Cxema BTOporo pexuma ( 15 6a1oB)




S, 1600 MBA
110
¥

T2

Cxema 3aMenieHus U napameTphbl
Ec16,07 U, =10,5«B

V3 V3

Xc /0,069 U?s 10,52

e T s T 1600

=6,07,xB

=0,0689 = 0,069, Om

T 2 2
X, :lﬁ Uﬂg :1.10_'5.10'5 = 0,46, Om
Xm 10,23 2 100 S; 2 100 25
_
.
Ecl6,07 Xy = Xe + X; =0,069+ 0,23 =0,299, Om
E. 607
10 =2¢ = 220 _ 20,3 x4
x; 0,299
X 10298 S =43-U, -1 =+/3-105- 20,3 = 368,8, MBA

I 10
K3
Pa3zmax nzMeHnenus Hanpsbkenus. ( 20a1a)

M, = ST’g -100% = 4 -100% =1,08%
K3 ’8
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IHIHDP:
3aoaua 9 15 6annoe

3aoanue
1. Paccuntath KO3((GUIIMEHT TOPMOKECHHS XapaKTEPUCTHKU cpabaThiBaHUs nuddepeHInanbHON
TOKOBOM 3aILATHI TUHUH.

2. OLeHUTh YyBCTBUTEIbHOCTD 3aIIUTHI.

Hcxonubie naHHLIE

| A
g r CpabatbiBaHue
J13J1
ct < < K K C2 HecpabaTsiBanue
@%{5 4/ m 4 :.;(@ o | A
—> <« : .
Il I2 ITOZIHOM IT
Puc. 1 Prc. 2

Ha nunuu JI1 ycranosnena auddepeHnuanibHas TOKOBas 3ammra ¢ TopMokenueM (puc. 1). Xa-
pakTepucTHKa cpabaThIBaHUS 3aIMTHI IPECTABIICHA HAa pUC. 2.

g =T+ T3] 1 = 05+(|iy|+[])-

Homuuansusiii Tok |, = 300 A.

Toku KOPOTKMX 3aMbIKaHUH, MpoTeKaroIue yepes 3auTy lsxryae = 1230 A, Lixoyare = 1470 A.
Toku depe3 3amuTy B pekuMe OTKIFOYCHHUS CHUCTEMBI C2 i3, = 1190 A, B pexume oTKITIOUe-
Husa cucteMbl Cl — g = 1340 A.

Koaddunument orcrpoiiku K, = 1,5;

K02 QUIMEHT, YYUTHIBaIOIUi nepexoansiil npouece Ke, = 2;

norpemHOocTh TT € = 0,1;

kodpdunment ogHorunHocT TT K9, = 0,5;

MUHUMAIBHO JOMYCTUMBIN KO3()PUIIMEHT UyBCTBUTENBHOCTH K. 110 00n = 2.

Pewenue

1. Ananus xapakTepucTUKH cpabaThIBaHUS

Ly A&

a CpabatpiBaHue

HecpabatsiBanue
ooy f— ) Korc*lu6.maxc
ITO: | HOM | K2maxc IT
— ] ] —_— _ — 0
Iaud’_|ll+|2 _||1 |2|_|H6.Mai<c (5/0)

IT = 015 . (‘ Il‘ + ‘ I 2‘) = 0,5 . ( IGHem.MaKC =+ I@H@W.MQKC) = IGHem,MaKC

2. PacuetHOeE BRIpakeHne KO((HUIIMEHTA TOPMOKECHHS
U3 puc. 2:




Komc ) IH6.MaKc(K 2) IC3.ML{H (35%)
I

IKZMaKc(@Hem) ~ Yhom

Ky 21ga =

3. Onpenenenue Toka HebanaHca Ui pacueTa MUHUMAaJIbHOTO ToKa cpadaTeiBanus 30%
= e . 0
IH6(1H0M) - Knep & KodH IHOM (10%)

Lo twom) =2-0,1-0,5-300=30 4

4. OmpejencHue MaKCUMAJIbHOTO Toka HeOamaHca. [1ockoIbKy MakCHMAalIbHBIH TOK HeOanaHca
OIpeIeIIAeTCS MAaKCUMAaIbHBIM TOKOM BHelIHero K3, To B Ka4ecTBe pacyeTHOIO M3 JIBYX JIAHHBIX
TOKOB BbIOMpaeM lg;, , kak Haubompiuit 30%

IH6,MaKc = Knep &Kooy - II{Z (10%0)

| =2-01-0,5-1470=147 4

HO.Makc

5. OHpe,Z[eJIeHI/IC MHWHHUMAJIBHOI'O TOKa Cpa6aTBIBaHI/ISIZ

ICS.MMH = Komc|H6(IH0M) (15%)
I =15-30=45 4
4. Onpenencnue kodhdunuenta Topmoxenus: 15%
1514745 10%)
1470 -300

5. OteHKa 9yBCTBUTEIHHOCTH 3alIUTHI TPOU3BOINUTCS P MUHUMAIILHOM TOKe BHyTpeHHero K3.
ITockonbky lg3 < gy , mpuHUMaeM 3a pacueTHbIN | k3

Iduqb :||.1 + |2| :||1 _0| = IeHymp.MuH
7 :0’5'(“1‘-'_".2‘):0’5'(Ienymp.MuH +0):0’5' Ienymp.mun

[
_ "K3mun
Kq - | 2 Kq.MuH.f)on
C3.MUH

(15%)

K :@=26,4422.
45

y




HIHDP:
3aoaua 10 35 dannoe

3aoanue

3. CormnacoBarb 0 BpeMEHHU XapaKTepUCTUKU cpabareiBanus MT3 MNel, Ne2, Ne3 ¢ obpart-
HO33aBUCHMBIMHU XapaKTEePUCTUKAMH: PACCUUTATh KO3 UIEeHThI K XapakTepuCTHK.

4. OUeHUTh YyBCTBUTEIHHOCTD 3amuT Nel, Ne2, Ne3 B 30HaX ONFMIKHETO W JAILHETO pe3ep-
BUpoBaHUs. OLEHUTh HEOOXOAUMOCTh MPUMEHEHHS TPEXPEJICHHON CXeMbl JJIs MOBBIIICHUS YyB-
CTBHUTEIBHOCTH.

PIT1 D T 0,4 xB
[]

K ui Kz — K3 | Hazp2

Hcxoanbie JaHHBIE
Ha muansax cetn 10 kB ycTaHOBICHBI MUKPOIIPOIIECCOPHBIC TOKOBBIC 3alTUTHI OT MEXIy(Pa3HbBIX
K3 ¢ 06paTHO3aBUCHMBIMH XapaKTEPUCTHUKAMU, OMPEIEISIEMbIMU YPAaBHEHUEM:

_ kﬁ |0! _ IKMaKc

a

3 12 _ 1’ * I
* rue = ,a=0,02; 5=0,14.
3aIMThI BBIOIHEHB! B AIBYX(a3HOM MCIOJTHEHUH.
3amure! 1, 2, 3 UMEIOT MJIABHO-3aBUCUMYIO XapaKTEPUCTUKY C TOKaMU CcpadaThIBAHUSA:
lest =253 A5 lesx = 119,2 A; 13 = 134 A
3ammuTa 4 nMeeT OrpaHUYEHHO 3aBUCHMYIO XapakTepuctuky (TO+MT3) ¢ mapamerpamu cpaba-
THIBAHU:
lesto4 = 1500 A; lesmr3a =75 A kg = 1.
Ha cropone HH tpancdopmaropa T (10,5 /0,4 xB) ycranosieHn aBromar c |, = 1000 A ¢ xa-
PaKTEepUCTHUKON cpabaThIBAaHUS:
tes Toasr = 0,04 ¢ pu | > 10 15y,
tc3 MT3aBT — 8¢ npu <10 IHOM'
Toxu K3, npusenennsie k cropone 10,5 xB:
e = 3180 A, 191y, = 1500 A,
1Pherp = 1000 A, 1Pz = 700 A, 1Prcapn = 350 A,
Toxu Harpy3km, npuseneHssle k ctopone 10,5 kB: 1,457 = 80 A, 1422 = 50 A, 1,403 = 40 A.
Crynens BbiepkkH Bpemenu At = 0,3 .
[Tpu OmxHEM pe3epBUPOBAaHUM MHUHHMAJIBHO JIOMYCTHMBIA KO3()(QHUIMEHT 4yBCTBHUTEIHHOCTH
Koy sunoon = 1,5; ipu nanbHeM pe3epBUPOBAHUU K 000 = 1,2.

Pe3ynbpTaThl pacueToB 3aHECTH B TaOIHILY:

Koaddunments! xapakrepucTuk cpabaThIBaHUS

kl k2 k3

Ipunamas cxema
Jna 3awumer 1 Jna 3awumeor 2

Ko Ko k2 Kuiks Kus 2 Kus x3) Koz

Pewenue
1. Bei0op XapakTepucTUK BpeMeHHu cpabareiBanus 75%0

@/




3amuTa 2
P U

c3TOasm ~— |03T0a3n1 ’ U
BH
0,4

I =10000- ——=3814
10,5

¢3T0asm

]
1
¢3T0asm

Ic32
L= 39
119,2
t032 2 tc3a6m + At
t ,=8+0,3=83c
, = to(1 1)
B
002
K, =2X327 771
0,14

.,

3amura 3
|

|*4 — c3T04
IcsMT34

1500

= -

34 =k4_,3’

-1

t.,=>t ,+At

t ,=227+03=257cC
I

20

.,

+1

c3TO4 Haep3

3 MT33
o 2,57(11,5°%% —1)
3 0,14

=0,92

Sammra 1
CoracoBaHue C 3aIIUTON 2:

I I(?]?MZU(C 3180
|, = —Hlue 1.,

1192

32
_1,4.014
“27 26.67002 _1
t ,=29+0,3=32¢C

=29c¢

34 =
00,02 -1

1500+ 40

|, =_oTo4 " w3 =
3 *3
I

©)

(4)

(5%)

(5)
(5%)

(6)

(10%)

(4)

1.0,14

=2,27¢ (5%)

(%)
(5%)

=115 (5%)

134

=26,67

(5%)

(5%)




1) et

I " Klmaxe Haep?2 + IHaepB
*1 -
3l
|, = 3180450405 g (5%)
253,2
002
o = 32129°%-1) _, , (5%)
0,14

CoracoBaHue ¢ 3aIUTOH 3:
| 3180
I*3 — Kluaxc |*3 — — 23’ 73
134

33
_ 092014 _,
<37 9373002
t =2+0,3=23c

®
_ IKl,uaKc + IHazpl

I* -

' Ic31
| _3180+80
2532
_2,3(12,9°% 1)

0,14

Mpunumaem:
3ammra 2: ky = 1,4.

3ammra 3: ky = 0,92.
3ammra 1: kg =1,2.

(5%)

=12,9 (5%)

1 =0,86 (5%)

2. OneHka 4yBCTBUTEILHOCTH 25%0

OneHka 4yBCTBUTEIBHOCTH MpU OJIMKHEM pPE3epBUPOBAHMM NPOU3BOJIUTCS MPU MUHUMAIbHOM
TOKe 4epe3 3amuTy npu K3 Ha mmHaxX nIpOTUBOMNOIOXKHOW MoacTaHIMHU. OLEHKA 4yBCTBUTEIBHO-
CTU IIPH JJaJIbHEM PE3EPBUPOBAHUY NIPOU3BOIUTCS P MUHUMAJILHOM TOKeE uepe3 3amuTy npu K3 Ha
IIMHAX [TPOTUBOIIOJIOKHOM MOJCTAHLUN CMEKHOTO HJIEMEHTA.

3amura 2
(22
K’JZ = \/%—iw:t; Z K‘[Muﬁ.bon (7)
quzi:1,6521,5 (5%)
J3:119,2

Tpebyemasi 4yBCTBUTEIBHOCTD 3aLIUTHI 2 MPH OJIMKHEM PE3epPBUPOBAHUM 00ECTICUNBACTCS.
3ammra 3

(2)
Ky =2 > Ky, =20 _7 4515 (3%)
| 135

= " Mwun.oon g3
33




(2)
[{%:ITMN?( [{q3=%:5,2>1,2 (3%)

= " YYmun.oon
c33
Tpe6yeMa51 YYBCTBUTCIIbHOCTD 3allIUTHI 3 npu OJINKHEM U JAJIbHCM PE3CPBUPOBAHUUA obecneuu-

BacTCA.

3ammra 1
| @
K’Jl = % 2 K‘Lwtuﬂ.()on K‘Il = %202 = 5’9 > 1’5 (3%)
c3l !
|
K‘Il = % 2 K‘luun.bon K’Jl = % = 3’ 95 > 1’ 2 (3%)
3l )
|2 350
K, =8 > K K, =——=0,798<12 (5%
y1 \/§|631 Ynun.oon g1 \/§ ) 253’ 2 ( 0)
TpexpeneﬁHaﬂ cxema:
2-350
qu :m:1,6>1,2

Tpebyemas 4yBCTBUTEIBHOCTH 3aIIUTHI | TIpH OJIMKHEM pe3epBUPOBAHUH 00ECTICUNBACTCS.
[Tpu naneHeM pe3epBUPOBaHUU TpeOdyeMas YyBCTBUTEIBHOCTh 3alIUTHI 1 Oyner oOecreunBaThes
IIpY IPUMEHEHUH TPEXPENIeHHOM cxembl ucnojaHeHus. (3%).




HIHDP:
3aoaua 11 15 b6annoe

Ha puc.1 npencrasiena pacyeTHas cxema.

l |(3)
6 kB

Q1
K1

T1

0,4 kB
Puc. 1. PacueTnas cxema
K mmnam 6 kB coOcTBeHHBIX HYX] 0J0Ka MOAKIIOUEH 3KBUBAJICHTHBIN AJEKTpOABUraTeNb 6 kB,
3aMEHSIOMNK HArpy3Ky aCHHXPOHHBIX JBUTaTelieli M Tpanc(opMaTop BTOPOH CTYNEHH TpaHC-
dbopmaruu 6/0,4 xB.
HcxonHbie naHHbIC:
8. In,Oc =10 kA - JICHCTBYIONIEE HAYAIIbHOE 3HAYEHNE MEPUOIMYECKON COCTABIISIONIEH TO-

ka rpu K3 «ot cucrembr» B pacuetHoit Touke K1.
9. IlapameTpsl 5KBUBAJIEHTHOT'O IBUT'ATEJISL:

Pﬂ ZGMBT; UHﬂ:6KB; COS(pﬂ 20,87;1]” :0,94, Kn:5:6; Ky0:1,65;
T,=004c¢ T, =007

10. Srcneros =030 KkBA — mapamerpsr Tpancdopmaropa T1 BTOpoii CTymneHH TpaHC-
¢dbopmaruu;

11. tomer = 0,2¢ — BpeMst OTKITIOYEHHUS] KOPOTKOTO 3aMbIKaHust B Touke K1;

12. T, =0,1c — nocrosiHHast BpEMEHH 3aTyXaHusl areproanueckoro Toka K3 «ot cu-
CTEMBIY;

13. Ky = 1,9 — ynapuerii kosddumment Toka K3 «oT crcteMb»;

14. [TapameTpsl ipeoIaraeMoro K ycTaHoBKke Beikitodarenst Q1:

UH :10 KB, IH :630A, IH.OTK/Y :ZOKA7BH 20’45i|ﬂ1/[H :52KA, ITEP :ZOKA,tTEP :30,
Vpr i = 20 KA; tos =0,07 Clep = 0,03 ¢;

3aoanue

[TpoBepuTh mpenanonaraeMplii K yCTaHOBKE BEIKITIOUaTeNh Q1 MO [IHTENbHOMY PEKUMY M PEKH-
My K3.

Pewenue

®/




1. Ilo nuTeLHOMY peKUMY:
- 110 HAMIPSHKEHUIO

Uorr 22U ou 10 xB>6xB

BBIKJT CETH
- 110 TOKY
Vs 2 e pacy
S 630
IUP.PAC‘{ = IHT = \/§HLTJ = \/§ 5 =60,7 (A)
U, .
630>60.7

2. B pexume K3:
M0 OTKJIFOYAIOIIEH CITIOCOOHOCTH:

Viorwr 2 e 20xkA>12.24 KA -110 IEpHOIUYECKOMY TOKY

e = lioe + 1,4 =10,42,24 =12,24 (xA)
—T/T -0,04/0,07
In,ZZ‘c = InOﬂ M 3 96 e 2,24 (KA)
Loz = e =51 6 —~3,96 (KA)

n0 g nyck 17

HOM'ZZ_S’G.\/?O,87-O,94-6
|H0ME=P—H

' \/_-U -COSQ-M
+1,, =0,01+0,03=0,04c

\/_' |H0Tm ~BH ZI . ~[10 alICPUOJUICCKOMY TOKY
\/_ I, o M +\/§.| o T =\/§~10~e’°'°‘”°'1+\/§-3,96-e’°'°4’°'°“ =11.51(xA)
no/l

\/_' 2-20-0,45=12,69x4 >11.51x4
3. Tlo 3jieKTpoaAuHAMUYECKOH CTOHKOCTH:

Vi 21 52xA > 36x4

JMH — VI
iyﬂ Yﬂl] \/_ I Kyc +\/§'lnoj] 'Kyﬂ :\/5101,9+\/§3,961,65:36(KA)

4 Io TepaneCKoﬁ CTOMKOCTH:
12 >B. 20*-3>41.7x4

TEP * TEP -

BK:IHOC(tOTKJ,+TaCX)+21” A (T +T, )+12 (0,57, +T,..) =

T= tP? mun

a.cx

=10%(0,2+0, 08)+2-1Oo3,96-(0,07+0,08)+3,962 (0,5-0,07+0,08):41,7(1<Azc)

\ T +1 T . :
noc” ac noll ~ ac 10 0’1+3’96 0104 =0,08(C)

Taax
. 10+3,96

5. Ilo TOKy BKJIIOYEHUSI:
Uy sir = 10 20 kA >10+3.96=13.96 kA

Iger 21, 52 kA >36 kA

BbIBoA: BEIK/IIOYATENIH IOAXOOUT K YCTaAHOBKC
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LHIHDP:

3aoaua 12 35 dannoe

PaccmaTpuBaeTrcs anekTpuyecKas CTaHIMSI CO CXEMOM BblJaul MOIIHOCTH, U300paXEHHOM Ha puC.

1.

3aoanue

JlaTh peKOMEHJIaluU O JIOMYCTUMOCTU MPOAOKUTENBHOIO (0€3 orpaHrueHus M0 BPEeMEHH) Mpo-

CTOSI OJJHOTO U3 CHJIOBBIX aBTOTPAHC(OPMATOPOB B aBAPUIHOM PEMOHTE B PEKUME MAaKCHMalb-

HBIX Harpy30K UCXO/s U3 CYTOUYHOI'O U3HOCA BUTKOBOM M30JISALUU.

Asrotpanchopmarop tuma 3*AOJLTH-167000/500/220. Ilapametpsl aBTOTpaHchopMaTopa

npuBeieHbl B Ta0J1. 1. [TepeTok MOIIHOCTH B peXMME MaKCHUMAaJIbHBIX Harpy3ok 558,95 MBA.
Ta6mmma 1. [TapameTps! aBTOTpaHchopMaTopa CBS3H.

S ITotepu
. SHOM HanpsxeHue 0OMOTKH BH-CH U I,
i HH BH CH |[HH| P,| P.| BH-CH| BH-HH| CH-HH
MB-A kB kB kB | kB1| kBTl % % % %
3xAOTOIITH-167000/500/220 3x160 500/\/§ 230/\/§ 20| 90| 315 11 35 215 |0.25
Srap.min
BH Sheper ATas.mac=558,951 MBA CH
500 - 220

'3xAOT/LITH-167000/500/220

TII-630000/500 @ @ @ @ @ @ @ TII-630000/220

O © O © © ©

4xTBB-500-2EY3 2xTBB-500-2EY3

5

PTCH
Puc. 1. Cxema BbIJa4l MOUTHOCTH 3JIEKTPUUECKON CTAHIIUU

Cl'[paBO‘IHLIe JAAHHbIE

Cucrema SMHO‘ °C 9 oC X, 0.€. Y, O.e. d, 0.e. Ty I
OXHa)I(Z[eHI/Iﬂ M 9 HHT HOM »

Mu J| 50 28 0,9 1,6 5 15

JI m 1T 40 38 1,0 1.8 5 2

Cornacno 'OCT 14209-85, T.x cuctema oxnaxaeHus Tpanchopmartopa tumna LI, mpumem cieny-
IOIHME 3HAYEHUS SMIUPUIECKIX KOI(OUIIMEHTOB X U Y, a TaK K€ MPEBBIIMICHHS TEMIIepaTyp Mac-
7a, HanboJiee HarpeToil TOYKU U TeMIIepaTypy OKpYKaroIIen CpeIbl

x=10;: y=18. 9 =40°C; 9 =38°C; 6 =0, =20°C.

MHOM

HHT HOM OXJIHOM

Pewenue

[Tporiecc n3MeHeHHs TeMIepaTypbl B OCTaBIIEMCsl B paboTe TpaHchopMaTope Mpu BOSHHKHOBE-
HUM aBapUUHOTO pexxuma (MPH OTKIIOUEHHH OJTHOTO M3 JIBYX MapajuleIbHO pabOTaroIuX TpaHC-
(dhopMaTopoB), MO’KHO MPEJCTABUTH 3Ms yyacTKamu (puc.l):

| — ycranoBuBIIMiics JoaBapuiiHbIA pexxuM (paboTtaroT 0ba Tpanchopmaropa, K, Kaxkaoro Hu-
K€ HOMUHAJIBHOTO U paBeH K1);

@




Il — mepexomHbIi mporecc M3MEHEHUS TEeMITepPaTyphl (HAYMHAIOUIUICS B MOMEHT OTKJIIOUYCHHS
OJTHOTO M3 JABYX MapajuielbHO padoTaromUX TpaHChHOPMATOPOB U AJSIIMICA MO BpeMeHH 3+4 T,
rZie T — IOCTOSIHHAS HarpeBa TpanchopmMaTopa);

Il — ycranoBuBIIMIicA NOCII€aBapuiHbINA pexxuM (paboTaeT oauH TpaHcopmarop - Ky, BbllIE
HOMMHAJIBHOTO U paBeH K2).

=
o ®©
0,°CA K, 0e Z8
Olg eHHT (t):
@,
t T
HHT K2 %Ig | ‘P
e |
ng |
gl = |
ol | HHTK 2
|
|
o 0, (t) |
M K2 y Y
A
11111‘1(81 A :
. | |
HHTK] | | SMKZ
MKI8 T |
|
Mkl | KZ :
e e ] [ AU,
K1 OXJI HOM
y y y y !

Il td

Puc. 1. [Iponecc n3amenenns temneparypsl Maciia 1 HHT tpanchopmaTopa B aBapuitHOM pexume

ATC 00b19HO pabOTaIOT B YUCTO aBTOTPaHC(HOPMATOPHOM PEKUME, T.€. iepenaun Moraoctd CH
— BH wiu BH—> CH, 1.x. y HuX oTrcyrcrByeT Harpy3ka Ha oomMorke HH. Ecnu x AT noakiro-
yeH PTCH, To aBTOTpaHc(OpMaTOpHBIN PEKUM MPAKTHUECKH HE MEHSETCA, T.K. OOJBIIYIO YacTb
Bpemenn PTCH otkirouéH.
B aBTOTpanchopmaTopHOM pexuMe 3arpyxaeTcsi o0Iias u mocienoBareabHas 0OMOTKH, IPUYEM
UX OJIMHAKOBbIE KO (PUIIMEHTHI 3arPy3KH PACCUUTHIBAIOTCS KaK:

_ nepem

sazp
SH()M mp

- K03(h(PULIMEHT 3arpy3KH, e

S, ..., ~ MOIITHOCTH NEPETOKA Yepe3 OJAUH aBTOTpaHCHOPMATOP;

nepem

- CyMMapHasi HOMMHAJIbHAsi MOILITHOCTh TPaHC(OPMATOPOB, 3arpyKEHHBIX IEPETOKOM.

Hom mp

Cornacno 'OCT 14209-85 «PykoBOJICTBO MO Harpy3ke CHJIOBBIX MacisSHBIX TPaHC(HOPMATOPOB»
MIPUHSATHI CIIEAYIONIME OCHOBHBIE YCIOBHBIE 0003HAYCHMUS:

S - IpeBbILIEHHE TeMIiepaTypsl (Macia Haj BozayxoM, HHT nan maciom) , °C;
0 - abcomornas Temnepatypa, °C;

T — TEIJIOBast MOCTOSIHHAS! BPEMEHH;

L — oTHOCHTENBHBIN U3HOC 32 ONpPEIENCHHbII TepHo/1 BPEMEHHU;

S — nomuHaNbHas MonHOCTh, MBA;

V — oTHOCHTEINIbHAS CKOPOCTh M3HOCA,

X — IIOKa3aTellb CTENEHH CyMMAapHBIX OTEPh MPHU pacyeTe MPEBBILICHUS TEMIIEpaTypbl Macia;
y — MOKa3aTellb CTeneHn Kod(pUIMEeHTa Harpy3Ku MPU pacueTe MPEBBIICHUs TeMIEpaTypsl 00-
MOTKH;

HHT — UHJIEKC, COOTBETCTBYET HauboJjiee HarpeToil Touke (TeMneparype);

M — HHJIEKC, COOTBETCTBYET Maciy (TemiepaTrype);

K1 — MHIIEKC, COOTBETCTBYET MapaMeTpy Ui pexuma ¢ koddduuuenrom 3arpysku K1;

K2 — MHJACKC, COOTBETCTBYET MapameTpy It pexuma ¢ kodddurmentom 3arpysku K2;




dusnka nporecca u3MeHeHus temneparypsl mMacia 1 HHT tpancdopmaropa mpeacraBieHa Ha
puc. 2. @opmyiisl, onuckiBarone noseneHue rpapuka garorcs B FOCT 14209-85 u BBITISAAAT CIL.
obpazoM:

1+d-k’

mri — Ymnon 1+d JUIA y4acTKOB ycTraHoBuBLIMXCS peskumoB (| u Il yaactkn), roe

Brs = Frrren K

HHT Ki HHT HOM

8, «; - IpeBBIIEHNE TEMIIEPATYPhl Macia Hajl TEMIIEpPATypoii okpyxKaromeii cpensl, °C;

8, ,0x - HOMHHAJIBHOE TNPEBBINICHAE TEMIEPATyPhl MAcja, 3aBUCSAIIEE OT THIA CHCTEMBI OXJa-
xaeHus Tpancopmaropa, °C;

Qi - npesbliienne remneparypslt HHT nan temneparypoii macina, °C;

8 utvon - HOMHHAIIBHOE TIpeBBINIeHHE Temneparypsl HHT, 3aBucsIIee OT THIA CHCTEMbl OXJIa-
xaeHus Tpancopmaropa, °C;

d — orHomrenue noteps K3 k morepsm XX tpanchopmaropa;

X, Y — smnupuueckue Kod(hGUIMEHTHI, 3aBUCSIINE OT TUIIA CHCTEMbI OXJIAXACHUS TpaHcpopma-
TOpa;

ki — ko3¢ dunmeHT 3arpy3ku Tpanchopmaropa Ha i-OM y4acTKe.

t
9, (t)=9 wei ~ Do )A€ [T“]) - ans ywacTtka mepexonnoro mpouecca (Il ydactok),

rac

+(9

M (i-1)

39, (t) - 3aBUCHMOCTh TIPEBBIIICHUS TEMIIEPATyphl Maclia HaJl TEMIEPaTypoil OKpysKarolei cpe-
zel, °C;

I - HOMEp y4acTKa C MOCTOSTHHBIM KO3 GHUIIMEHTOM 3arpy3KH;

SM(i_l) - IEpErpeB B KOHIIE TPEAbIAYIIEro otpeska, °C;

8.,/ - yCTaHOBHBIIIEeCs 3HAUEHHE Meperpesa px Harpyske K, °C;
t — BpeMsi epexoTHOTO MpoIecca, OTCUNTHIBACTCS OT Havalla CTYICHH I;
Ty — IOCTOSIHHAs HarpeBa Maclia, paBHas MOCTOSSHHOW HarpeBa TpaHcopmaropa (3aBUCHT OT TH-
1a CUCTEMBbI OXJIAXXICHHs TpaHchopmaropa) , U.
B namewm cnyuae:
(i-1) — crynens 3arpy3ku Tpancopmaropa ¢ koddduimenrom 3arpysku K1;
| — CTyIeHb 3arpy3Kku TpanchopmaTopa ¢ kodadduimentom 3arpy3ku K2;
Torna ¢popmyra as Hamiero ciydas IpUMET BUJ:
1)
9,,)@-e ™)

9, (t)=9,.,+(

M k1l MK2

PaccMoTpuM TerutoBoii pacder aBToTpaHc(hOpMaTOpa IS HAIIETO KOHKPETHOTO CITydast.
Koadduuunent 3arpy3ku aBToTpanchopmaropa B HOpMaIbHOM pexxume (padotator o6a AT):

558.951

L= 53167 = 0,557 ( aBToTpanchopmaTop HeaorpyxeH Ha 44,3 %),

Koaddunument 3arpys3ku aBrorpancopmaTopa B aBapuiiHoM pexume (padotaet ogus AT):

~

%




~ 558.951
* 3.167
Onpenenum otHouieHue noreps K3 k norepsim XX:
AF’ATK _ 01 315

=22 235
AP, 0,09 '

=1,11( aBToTpanchopmarop neperpyxet Ha 11 %).

d=

Pacuyer ycranoBuBmerocs pexuma (I u 111 yuactkn)
OrnpeenuM NpeBbIICHUE TEMIIEPATYPhI Maciia B YCTAHOBUBILIUXCS pekuMax ¢ Harpy3kon K1 u
K2 cooTtBeTcTBEHHO:

12 ‘ 2 \L
SMK1 ngmw.(l-‘_d klj :40%(%] =18.54°C

1+d 1+35
2 \* 5 \!
S =S 1rd k g0 [ T3S LY 1 7 9900
1+d 1+35

Omnpenenum NnpeBplLIEHUE TEMIIEPATYpbl HaKOoJIee HarpeTO TOUKHU B YCTAHOBUBILUXCS pEXKUMAX
¢ Harpy3koi K1 u K2 coorBercTBeHHO:

9 =9 .k'=38°.0,557"° =13.25°C

HHT K1 HHT HOM

o =9, k) =38°-1,11"° = 45.85°C
OmnpenenuM aOCOMIOTHYIO TEMIIEpaTypy Maciia U Haubosiee HarpeTodl TOYKM B HOPMaJIbHOM pe-
xume (¢ Harpyskon K1):

0,.,=06,+9,,,=20+18.54=38.54°C

0,.a0=0,,+9 =38.54+13.25=51.79°C

OrnpenenuM a0CONIIOTHYIO TEMIIEPATypy Macia U HanboJiee HarpeTor TOYKHU JIJIs TTOCTIeaBapUuitHO-
ro pexuma, korna padoraer onuH AT (c Harpyskoit K2):
0,.,=0,+9,.,=20+47.22=67.22°C

0 =0,,,+9 =67.22+47.22=114.44°C

Mkl HHT K1

HHT K2 MK2 HHT K 2
Pacuer nepexognoro pesxkuma (Il yuacrok)
Jlns mocTpoeHus rpaduka 3aBUCUMOCTH TeMIIepaTrypbl Hanbosee HarpeToil TOUKM M30JSILUU OT
BPEMEHH MEPEXOTHOTO PEKUMA JIOCTATOUHO 3-5 TOYEK, T.K. KpUBasl IOJIy4aeTcs IIaBHasL.
[IpeBpiieHNE TEMIEPATYphl Macila HaJl TEMIIEPATYpON OKpYXKAIOLIEH cpelbl B NEPEXOIHOM pe-
KUME:

1) )
9. . )1—e ‘™)) =18.54+(47.22-18.54)-(1-e \*%) =

9, ()=9,. +(®

Mkl MK2

{z0)
=18.54+28.68-(1—-e ‘*%)
OnpenenuM 3aBUCHMOCTh TEMIIEpATyphl Maciia U HauboJiee HarpeTo TOYKU OT BPEMEHH B Iepe-

XOOHOM PCIKUMCE:
t

135 (v
0, (1)=0,, +9, (t)=20+1854+28.68-(1-e (2-0)) —38.54+28.68-(L—e (z.oJ)
t

Jt Lt
0, (1)=6, (t)+9,,.,.(t)=38.54+28.68-(1—e [Z-OJ) +45.84 =84.38+28.68-(1—¢ [2-0])

3aBucumoctb Temneparyp maciaa 1 HHT ot Bpemenu B nepexoaHom pexume (B repsolie 10 yacoB)
npuBeieHa Ha puc.8.3. JlaHHBIC 110 pacyeTy JaHHBIX 3aBUCUMOCTEH CBEEHBI B Ta0. 8.2.

%

HHM K2




Ta6muua 8.2. 3aBucumocts 6, (t)u 6, (t)

~

t q. 0 2 4 6 8 10

0, (t) °Cc | 38,54 | 56,669 | 63,339 | 65,792 | 66,695 | 67,027

0., (1) | 'C | 8438102509 | 109,179 | 111,632 | 112,535 | 112,867

o)
0,°CA AK,0e 28
el O, (1)
0 =114,44 213 :
HHT K2 319 | A
4 |
I8 |
BIE : 8HHT1<2:45’85
|
0 (t) !
0, =67.22 M<) | }[
|
9HHTK1_51,79 y :

- | —
SHHTKI 13,25 | : SMKZ =47,22
0 54 1 |

v ' K, =111 !
- | ] |
8M}cl 18,54 . _;___________________2 ____________ :___' _______
\ . 0 =20
K1:0,557 : | OXJTHOM
: i . : : : | : >
2 ] 0 2 4 11 6 8 10 [[] 12ty

Puc. 8.3. 3aBucumocts Temneparyp macina 1 HHT ot Bpemenu B nepexofHOM pekuMme (B MepBbIe
10 gacoB)

Ckauék Ha rpaguke oObSCHSETCS T€M, 4TO JJIs YIPOIIEHUs pacy€ToB MPUHUMAEM TeMIleparyp-
HYIO [TOCTOSSHHYIO BPEMEHH HarpeBa 0OMOTKH Ty PABHOM HyI0. B mHOM ciyyae corntacHo T'OCT
14209-85 Tosy TPUHUMAETCSA PABHOW SMUH.

OnpeneneHne OTHOCUTEIBHOIO M TEIVIOBOI0 H3HOCA H30JIAILIMM aBTOTPaHcdopMaTopa.
OTtHocuTenbHbIA U3HOC U3o0Jsuu corsiacHo ['OCT 14209-85, onpenensieTcs 1Mo BhIPaKEHUIO:

eHHTi -6

F,o=2 &

HHT HOM

0
e 0, w0 =98 C, must m3omsinum kiacea A,

0,..; - TeMmeparypa HanGosee HarpeToii ToukH i-oii crynenn, °C;
A=6°C - U3MEHEHHE TEMITEPATYPHI..

Ota popMmyna yuUTHIBaET TOT (PAKT, UTO MPU KaXKJOM U3MEHEHHN TEMIIEPATyphl TPUOIU3UTEIHHO
Ha 6 "C, CKOpOCTb U3HOCA U30JIALIUN yIBauBAETCS.

%




~

HOCTpOI/IM 3aBUCUMOCTb OTHOCHUTCJIIBHOI'O M3HOCA H30JIIIMU OT BPCMCHU. 3aBUCHMOCTD F*i 3a

nepsble 10 yacoB FKCIUTyaTallMM NpUBEAECHA Ha puc. 8.4. Pe3ynbTarhl pacuera 3aBUCUMOCTH CBe-
neHsl B Ta01.8.3:

Ta6mumna 8.3. 3aBucumocts F

t |u 0 2 4 6 8 10
F | |0207 | 1,684 |3,638 |4,83 5,361 |5,571
*1
Fe
A
6_-
5 4+
4 +
3 +
2 +
1 -
0 5 4 6 : 10 "ty

Puc. 8.4. 3aBucuMOCTh OTHOCUTENIBHOTO U3HOCA U30JISIIIMUA OT BPEMEHHU.

TernnoBo# W3HOC U3OJIALIUU ONIpeeNsieTcs 1Mo GopMyie:
F _XF;-At,  1.684-2+3.638-2+4.83-2+5.361-2+5.571-2

*3kB 3a 10 yacop SAt 10

=4.2230.¢

F*i - OTHOCUTEIbHBIN M3HOC U30JISIIMN Ha i-om MMPOMCEIKYTKC BPCMCHU;

A, - Bpemst i-ro IpOMEXyTKa BPEMEHH.

OtHocuTenbHbIN U3HOC 3a 10 yacos:
T=10

H.,.= | F*(®dt=F
0

*T =4223*10=42.23uacos

9KkB 3a 10 yacoB

T.o. nenaercs BbIBOA, 4TO AiuTenbHas pabora ATC ¢ Harpyskoit K2 He nomyctuma BeiencTBue
ObICTpOro u3Hoca u3ossauu. Heodbxonumo npuHsaTH Mepsl 1o BBoy Broporo ATC Ha napai-
TIENBbHYIO PadoTy.

@




14. ITABJIOHBI NO3APABUTEJBbHBIX TPAMOT U JUIIJIOMOB

s %\ W, B Jlenima .4"

! MonodexcHan cexyun 3
POCCHICKOW ®ENEPALIMM

MunucrepcTeo aHepreTuku Poccuiickoin Pegepaium
Poccuickui HaumoHansHLIN komuteT CUTP3
VBaHOBCKMIA rOCYyAapCTBEHHbIN 3HEPreTUYeCKUi YHUBEPCUTET

'PAMOTA

Hazpaxdaemcs cmyoeHm
YnbsiHoeCcKko20 20cydapcmeeHH020 MeXHUYEeCKO20
yHugepcumema

Kymawoe AHOpeii Bnadumuposuy

3aHaswul
TPETBE mecmo
Ha MexdyHapodHou cmydeHyeckold onumnuade
«3nekmposaHepaemuka — 2014»

PykoBoautens Oprkomurera ;
MonopexHown cekuuu PHK CUTP A.B. Nodman

PekTop UIF3Y

%gggg ‘Mockea - UsaHoBo
P SR 2014 ropg
e G




Maauoscxuu rocympcmeumam‘ zueprewqecmu yﬂuaepcm'e'r :
Poccuickuin nauuonam.umu‘ komuter CUIP3
OAO «CucremMHbIn onepatop e,nuuou wepmuqecxon cuc*remuw"

Haepaxcdaemcn KoMaHOa
Bonoeodckoao aocyéapcmeeunoao
y_Hueepcﬂmema i

nonoea SHa Cepzeeana,
Bacunsee Muxaun Anexcanépoeuq, :
‘Koeanee Cepzeil PomaHoeuY,
Bacuneuxo Onbza HuxonaeeHa

3a V- Mec'ro




UeaHoBCKMIA rocygapcréeuﬁi;;lﬁ éuéprei‘nqecmﬁ YHUBEpCUTET
Poccuiickuin uauuonanbuuu komuter CUI'PS
OAO «CucrtemMHbin oneparop mmiou 3uepre'mqecxou cUCTEMBI»

BﬂArOﬂAPCTBEHHOE ﬂHCbMO

l'lpOMbIUJJ'IeHHbIX ﬂpe,qnpmmm» ARNMaTUHCKOTO
yHuBepcuTeTa aHepreTMKM W cBS3n.

BakeHoBy: KampaTy AcaHranMequy

YBaxaembii Kaupa'r Acauranueauq' |
OpranaaumHHbm ~KOMVITeT Memyuaponueﬁ

' 'z CTyAeHuecKoi onumnuaas! 110 3MEKTPOIHEpPreTuke,
‘ IpOXoAMBLLEN C 18 no 22 Hos16pﬂ 2014 ropa B I/IFSY :
. 6narogaput Bac 3a Opraunaaumo yuacTusi B Helt S
‘CTyﬂeHTOB AnmaTMchoro yHuBepcuTeTa SHepreTukM oY




MUHUCTEPCTBO OBPA30BAHUSI M HAYKH POCCUMCKOMN ®EJIEPALIMHA
®EJIEPAJTBHOE N'OCYJIAPCTBEHHOE BIO/UKETHOE OBPA3OBATE/IbHOE YUPEK/IEHUE
BBICIIETO MPO®ECCHOHAJIBHOI'O OBPA30BAHHUS

WBAHOBCKHWI NOCYJIAPCTBEHHbIA SHEPTETHYECKHUH
YHUBEPCUTET UMEHU BUJIEHUHA

BAATODAPCITTBEHHOE
JIHCHMO

PekTopy Bonoroackoro rocyaapCTBEHHOro yHusepcuteTa
Cokonosy JleoHnagy WesaHosu4y
YBaxaembin Jleonna UBaHoBuu!

OpraHusaumoHHbln ~ komuTeT  MexayHapogHoOn  CTYAEHYECKOW
onuMnuaabl Mo 3neKTPo3HepreTuke, npoxoavswen ¢ 18 no 22 Hosbps
2014 roga B UIF3Y, Gnarogaput Bac 3a opraHu3auuio y4acTtusi CTyAeHTOB
Bonoroackoro rocyaapCTBEHHOro yHUBEpcuTeTa B onuMmnuage.

Hapeemcs Ha panbHellwee COTPYAHUYECTBO U HEenocpeacTBEHHOe
yyacTue CTyaeHToB Ballero Bysa B MeponpuUATUAX, MPOBOAUMbIX Ha Gase
HalLero yHuBepcuTeTa.

~ PexTop Uray e B C.B. TapapbikuH




MHUHOBPHAYKHU POCCHUHA
(heaepanbHoe rocyrapeTsenHoe 6101:KeTHOE 00pa30BaTe/IbHOE YUpeKIeHHEe
BbICIIEro NpodecCHOHAIBLHOr0 00pa3oBaHu
«Camapckuii rocy1apcTBeHHbIH TeXHHYECKHH YHHBEPCHTET»
(®I'BOY BIIO «CamI'TY»)
Poccus, 443100, r. Camapa, yn. Monoznorsapaeiickas, 244
Tenedon: (846) 278-43-11 daxc (846) 278-44-00 E-mail: rector@samgtu.ru

7?5%7, ZOL(ZF. No é)f’z (//FAIQ

Ha Ne oT 20 r

Pexropy UTDY
Tapapeikuny Cepreto BsiueciaBosuuy

IIpencenaremo PHK CUT'PD
AroeBy bopucy Unbuuy

VBaxaemble Cepreii BsiueciaBouu u bopuc Uinbuy!

Anvunnctpamus GPI'BOY BIIO «Camapckoro rocy1apcTBEHHOTO TEXHHYECKOTO YHHBEPCUTETA
BoipakaeT Bam OnaromapHocTh 3a mpoBefieHHE MeKIyHapOIHOH CTYJAEHYECKOH OJMMITHAIBI TI0
3JICKTPOIHEPTETUKE CPE/IM CTYJACHTOB 3IEKTPOTEXHUYECKHX H DIIEKTPOIHEPreTHYECKHX CIIEIMATIBHOCTEH.
Ilpucyrctue na onummnuazne 20 komann Poccmiickux u 3apyGexubix BY30B 1moguepKkuBaeT BBICOKHMIA
YPOBEHb OPraHWU3alMOHHOH MOJArOTOBKH MeponpusaThs. OT3bIBBI [perojaBatesiell M CTYICHTOB,
HanpasieHHbIX Ha ojumnuany o CamI'TY moarTeepkaaroT OTIMYHOE MPOBENEHUE OTMMIIHAIbLL, B TOM
YMCJIE TOArOTOBJICHHBIC WHTEPECHBIC OJUMIIMAIHBIE 3a1aHus M KCKYPCHOHHYIO mporpammy. Ocolyio
01ar01apHOCTh XOUETCs BBIPA3HTh 3aMECTHTENIO MPEJICeAaTeNs OMMMIMA/bL, HAYAIBHUKY YIIPABICHUS
HUPC u TM UI'DY MakapoBy Apkanuio BiiaauciaBosudy, 3a OTIHYHYIO KOOPIHHALHIO MEPONPUSTHS,
BCTpedy M pasMmenienue Komanjg or BY3os, oprammsanmio GecnpuctpacTHOH NpoBepku paGor,
NPOBEJICHHE BCTPEY M KPYIJIBIX CTOJOB C DPYKOBOJHMTENSMH TEXHOJIOTHYECKHX Cilyk0 P3A wu
anekTpuyeckux pexumoB OAO «CO EDCy, opraHM3ariio MHTEpPECHOH 5KCKYPCHOHHOH MPOrpaMMbl
BCeX Tpex JHed onmmnuaznel. Hageemcs, uto mpoBexeHue B Oy/aylieM MOJOOHBIX OJIHMITHAL

TIPOJOJDKUATCS HA TAKOM K€ BBICOKOM YPOBHE.

[IpopexTop 1o Hay4HO# paboTe
OI'BOY BIIO «CamI'TY» —

s ;
ILT.H., 1pod. %/»/ Henames M.B.

ucn. Benephukos A.C.
Ten. 8(846)2784493




MWUHUCTEPCTBO OBPA30BAHMA U HAYKU P®
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5 { denepanbHoe rocyfapcrBeHHOE aBTOHOMHOE
obpasoBaTenbHOE yypexaeHue BbiCliero oGpaaosaHuﬂ \
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“HALIMOHAJIbHbI UCCNEAOBATE/IbCKUA
TOMCKWUU NOJIMTEXHUYECKUA YHUBEPCUTET”

SHEPFETUMECKMA UHCTUTYT

_BJIATO/IAPCTBEHHOE

YHPIBepCPITeTa umenn B.J. Jlenuna
YBaxaemslii Cepreii BsaueciaBouu!

AIMMHHCTpauus.  DHEPreTHYeckoro HMHCTHTYTa Omaromaput Bac 3a
OpraHM3aLHUio MexnynaponHoi CTyZI€HYEeCKOI OJIUMITHAJIBI o
3JICKTPOSHEPIETUKE, KOTOpas NpOBOAWIach B KIBaHOBCKOM TrocyfapcTBEHHOM
SHEpreTHIeCcKoM yHuBepcHTeTe MeHH B.U. Jlenuna ¢ 18 mo 22 Hosi6ps 2014 r.
MO  pYKOBOACTBOM Ha4aJbHHKA YNpPaBIeHUS HAyYHO-HCCIIENOBATEIbCKOM
paboTBl CTYNEHTOB M TAIAaHTIMBOH MOJOLEXH, KoopauHaTopa Mononexuoi
cexunn PHK CUT'P3 B UT'DY Makaposa Apkanust Braguciasosuya.

Haneemcs Ha JanbHellee COprlIHPI‘IeCTBO B HaIlIpaBJICHUH IT1OBBILLICHUS
Ka4yecTBa pOCCI’IﬁCKOI‘O 3JICK]




cTpumep”

( ’ COXpPaHAA CBET

0AO "HNO “Crpumep”

24, Cankt-MNetepbypr, Hesckui np., 147, nom. 17H
en.: (+7-812) 327-08-08, dakrc: (+7-812) 327-34-44
e-mail: info@streamer.ru http://www.streamer.ru

HIT «PHK CUT'PD»,
McnonHuTenbHOMY THPEKTOPY
H.B. Iletpory

Ne90-Hor25.11.2014 .

Ha Ne oT

cigre(@cigre.ru

YBaxaemslii JImutpuii Banepbesuu!

Or muua OAO «HIIO «Crpumep» Onaromapro Bac 3a okazaHHyro
BO3MOKHOCTL cTaTh IlaptHepoM III MelknyHapoIHOl cTyaeH4ecko OIMMITHAIbI
«JnexTposHepreTuka-2014», xoropas cocTtoAnack Ha Oase liBaHOoBCKOTO
roCyIapCTBEHHOTO 3HEpreTHieckoro yuuBepcurera 18-22 Hoadps 2014 rona.

CnemyeT OTMETHTh BBICOKMH VpOBEHb OpTraHW3AllHH ONHUMIHAIB |
HEoOXO/IMMOCTE €€ eXerojHoro mnporefeHus. B cBow ouepens, OAO «HIIO
«CTpumMep» BbIpaxkaeT TOTOBHOCTh B MOJJIEPKKe onuMiuasl B 2015 romy.

C yBaxeHuewM,

JIHpeKTOp 110 pa3BUTHIO A.T". 3omoTeIx




MHUHOBPHAYKHW POCCHUU ”peﬂceﬂaTeﬂ}O PHK CMI‘PV_)
(enepanbnoe rocyaapeTBenHoe GIOAKETHOE
o0pasoBaTebHOE YUpeKICHHE BbICHIET0 /\IOEB}’ BOpMC}/ I/lnbuqy
npopeccHoHaANLHOro 06pazoBanus
«Huzeropoackuii rocyaapersenupiii
TeXHHYECKHIl yHHBepcHTeT
um. P.E. Anexceesay
(HI'TY)
MutnHa ya.. 24, r. Hiwksuii Hosropoa, I'CI1-41. 603950,
Ten. (831) 436-23-25. pakc (831) 436-94-75
E-mail: nntuannunnov.ru
hip://www.nntu.ru
OKITIO 02068137  OI'PH 1025203034537
MHH / KTIIT 5260001439 / 526001001

bW LK w23 -0%/57y

Ha No o1

YBaxaemslii bopuc Unbuy!

Boipaxxaem Bam  Guaronaprocts  3a OpraHM3allMio U I[pPOBEJEHHE
Mex1yHapoIHO#M CTyIeHYeCKOH OJIMMITHAIBI 110 djiekTposHepretuke 18-22 HosOps
2014 rona, r. MiBaHoBO.

3a  OTIMYHYIO TMOArOTOBKY M KOOPIMHALMIO MEPOIPUATUST  BbIpakaem
OTAEJIbHYIO OJIar0AapHOCTL HAYAIBHUKY yripasienus HUPC u TM UMDY MakapoBy
Apkaauio Bnaguciasosuuy.

Haneemcst Ha npojokeHHe COTPYIHHYECTBA M COBMECTHOE ydacTtue B

MO00HBIX MEPOTIPUATHSX.

[Ipopexrop 1o Hayunoit pabore HI' TV / Y\__\rt—" H. 1O. baGanos

3aB. kah. «3CCIA» HI'TY A. B. Jlockytos




oL Y PG A HE RAVKH Mpencenarento PHK CUT'P3
MHCTUTYT CUCTEM DHEPTETHKH b.1. Awoesy
um. JLA. MEJIEHTBEBA Pextopy UI'DY
CHBMPCKOI'O OTJIEJIEHHSA CB Tapapbu(m{y

POCCHICKOMN AKAJIEMAH HAVK
(UCOM CO PAH)

——

664033, MpkyTck-33, ya. JlepmouTosa, 130
Tena. (395-2) 42-47-00
®axc (395-2) 42-67-96
E-mail: info@isem.sei.irk.ru
ov?Z0 () 281 UNe {3 3CT-OL- 931 2

na Ne or

Vpaxaemsie Bopuc Wby u Cepreit Bsuecnasosuy!

Jlupekuusi IHCTHTYTa CHCTEM SHEPreTHKH HM. JI.A. Menentsesa CO PAH BbI-
paxaeT GOJIBIIYIO 3aMHTEPECOBAHHOCTb U CHHTALT HeoOXOIMMBIM MPOBE/IEHHE MEX-
JyHAPOJIHBIX CTYACHYECKHX OJIAMIHA/L [10 JIEKTPOIHEPTETHKE CPE/H CTYACHTOB cTap-
IIMX KypCOB,00y4alomMXcsi 0 HANpaBIeHHUIO «DNEKTPOIHEPreTHKa U 3NEKTPOTeX-
auka». Takoro poaa OJUMITHAZIBI SBIAIOTCA Xopoieii cMOTPOBOM TIOLIA/KOH st OT-
Gopa CrocoBHBIX CTYNIEHTOB i (POPMHpPOBaHHA KaJpOBOr0 pe3epsa /uld MOCTYIUICHUS
B aCMUPAHTYpy ¥ MOArOTOBKH HAay4YHBIX KaapOB /Ul HUMU u KaapoB BhICILEH KBAJIK-
puKamMu IS SNEKTPOIHEPreTHIECKOH OTPACITH. B HacTosinee BpeMs OLLyIAeTcs OCT-
past HeOGXOIMMOCTD B IPOBEJICHHH PErYISPHBIX MepOTpHUsTHI T00OHOIO THIIA, OHH
[103BOJISIT OLEHUTH HE TONBKO YPOBEHb MOATOTOBKHA CTYASHTOB M MAruCTPaHTOB, HO A
COBEpIIEHCTBOBATh MPOLECC JICKTPOIHEPreTHHECKOro 06pa3oBaHys B TEXHHYECKHX
By3ax Poccun.

JlupexTop HHCTUTYTa

wi1.-kopp. PAH 74‘, %2 H.!.Boponaii




MBHOBFHAYKH POCCHH Pexropy UTDY um. B. W. Jlenuna
(peaepanbHOe rocy1apeTBeHHoe DI KeTHOE -
00pa3zoBaTe/ibHOE YUpeAIeHHe BbICIIEro ['apapbIKuHy Ceprem BsiueciaBoBu4y

npodeccHoHANLHOro 00pa3oBaHus
«HunKeropoacKuii rocy1apeTBeHHblil
TeXHHYECKHIl YHHBEPCHTET
um. P.E. AnekceeBa»
(HI'TY)
Mununa ya.. 24. r. Huknuit Horopo, FCH-41. 603950.

Ten. (831) 436-23-25, (pakc (831) 436-94-75.
E-mail: nntu@ nntu.nnov.ru

hitp://www.nntu.ru
OKI10 02068137 OI'PH 1025203034537
UHH / KITIT 5260001439 /526001001

Zb 1) 2Mr v O3 //5 /3

Ha No oT

Vpaxaemblii Cepreit Bsuecnapobuy!

Belpakaem Bam  GuarojapHocTh  3a  OpraHu3alWio W [POBEJCHHE
Mex /1y HapO/IHOW CTY/IEHYECKON OJIMMITMA/Lbl 110 JIEKTPOIHEPIeTHKE 18-22 Hos10ps
2014 roja, r. ViBaHoBo.

3a OMIMYHYIO [OJrOTOBKY M KOOPJAMHALMIO MEpPOINpHUATHS BbIpaXkaeM
OT/IeNIbHYIO GJ1aroapHoCTh Havaibuky yrpasienus HUPC n TM NI DY MakapoBy
Apkanuio BiaanciaBoBu4y.

Hameemcss Ha MPOJO/DKEHME COTPYAHMYECTBA M COBMECTHOE y4acTue B

1o 100HBIX MEPOIIPUATHSX.

[IpopexTtop 1o Hay4Hoii pabote HI'TY f_,-. H. 1O. babanos

"
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3as. kah. «ICCO» HI'TY J? A. b. JlockyToB
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15. OBBABJEHHUE Ob UTOI'AX OJIUMIINA IBI

OOsbsBieHHE 00 WTOrax OJMMIIMAABI pazMemieHo Ha odurmanbHoM caiite MC PHK CUI'PD
(http://www.cigre.ru/rnk/youth/news 908/) u (http://cigre.ru/rnk/youth/photo_reports/ispeu_2014/
), @ TaK ke oTpakeHbl Ha opurmansHoM caiite UT'DY (http://ispu.ru/node/13316 )

UTOI' MEXJIYHAPOJHOM CTYJIEHUYECKOM OJIMUMITUA JIbI
«JEKTPOSHEPT'ETUKA - 2014»

C 18 mo 22 Hos6pst Poccuiickuii HanmoHaNBHBIA KOMUTET MexayHapoanoro CoBera 1o
OOJIBLIINM BJIEKTPUUYECKUM crcTeMaM Bbicokoro Hanpsbkenus (PHK CUI'PD) u MBanoBckwii roc-
yIapcTBeHHbIN sHepreTruueckuil yausepcuteT (UI'DY) mpu nogaepxke OAO «CO ESCy» u HITO
«Ctpumep» ycremHo nposeiad Tperbio MekIyHAPOAHYIO CTYJeHYECKYI0 OJUMIIHAAY II0
NEKTPOIHEPIETUKE «DIeKTPOIHepreTuka — 2014» cpenu CTyAEHTOB MEKTPOIHEPIETUUECKUX U
IIEKTPOTEXHUYECKHUX CIIEUATIBbHOCTEM.

Ilenbro onuMnuanbl SBIAETCS MOBBIILIEHUE Ka4e€CTBA MOATOTOBKU CIIELIAAIMCTOB 110 3JIEK-
TPOTEXHUYECKUM H JIEKTPOIHEPTETUUYCCKUM HAINPABICHHUSIM, (JOPMHUPOBAHUS Y CTY/ICHTOB UHTE-
peca k n3dpanHoi nmpodeccuu, BHIBICHUS 0JJapEHHON MOJIOJIEKU M CO3aHUs KaJpOBOIo pe3epBa
JUISL IPEIIPUATUN U OpPraHU3ALMN 2JIEKTPOIHEPreTUYECKON OTPACIIH.

Omummnuana Geper Havano ¢ 2011 roaa, exxerogHo pacmupsisi reorpaguio y4acTHUKOB. B
3TOM TOAY B COCTSI3aHUM NMPUHSUM ydactue Oonee 140 cTyneHTOB W MarucTpoB BEAYIIUX 3JICK-
TposHepreruueckux By30B Poccun, benopyccun, Kasaxcrana, I'epmanun u @pannun. OcodeHHO-
CTBIO OJTUMITUAJIBI DJIEKTpodHEepreTuka - 2014» cTano o4Hoe ydacTue B HEM CTyaeHTOB u3 [ 'epma-
HUM, NPEJCTABIABIINX TeXHUYeckue yHuBepcuteThl [lapmiuraara u bpaynmseiira (Technische
Universitidt Darmstadt u Technische Universitit Braunschweig). BriepBrie Obuta onmpoOoBaHa oH-
JaiH TpaHCIALUA Ul JUCTAHIIMOHHOTO YYacTHUsl CTYACHTOB B COCTA3aHMM. DTO MO3BOJIUIIO CTY-
nentam Kazaxcrana npuHATH ydyacTHe B OJIMMIIMAJIE U3 ayTUTOPUU By3a B AnMa-ArTe.

B onumnuane «9nexkrposnepretuka - 2014» npuHsIN yyacTHe CTYIEHTBI U3 BY30B:
AJIMAaTHHCKHUI YHUBepCcUTeT JHepreTuky u cBssu (Pecnybinka Kazaxcran)
Benopycckuii HAHMOHAIBHBIH TexHH4YecKknil yHuBepcuteT (Pecnydimka benapycs)
BoJioroackmii rocyiapcTBeHHbIH YHMBePCUTET
NBaHOBCKMH rocyAapCTBEHHbIH JHEPreTHYEeCKHI YHHBEPCUTET
HpKyTcKkuii rocy1apcTBeHHbIH TEXHUYECKUI YHUBEPCUTET
Ka3zanckuii rocyaapcTBeHHBIH JHEPreTHYeCKHil YHUBEPCHTET
HauunonanbHblii HccjiegoBaTebcKuil yauBepeuter MOU
Huzkeropoackuii rocyAapcTBeHHbIN TEXHHYECKU YHUBEPCUTET
Cankr-IlerepOyprckuii rocy1apcTBeHHbIN MOJIUTEXHUYECKH YHHBEPCUTET
0. HoBocuOupckuii rocyiapcTBeHHbIH TeXHHYeCKHi YHHBEPCUTET
1. Cmoaenckmii punan «HanuonanbHbli Hecen0BaTeAbckuii yuupepeuter MIW»
12. CeBepo-KaBka3ckuii ¢genepanbHblii yHUBEPCUTET
13. Camapckuii rocyiapcTBeHHbIH TeXHHYeCKH YHHBEPCUTET
14. HauumoHaJbHbI| HccaenoBaTeIbCKU ToMCKHil MOJMTEXHUYECKH I YHUBEPCUTET
15. YabssHOBCKMI rocy1apcTBeHHbIi TeXHHYECKUH YHUBEPCUTET
16. Ypanbckuii ¢peaepaibublii ynuBepcuteT umMeHu nepsoro Ipesugenra Pocecun b.H.

Eannuna
17. ¥O:xHo-Ypasbckuii rocyaiaperBeHHblii yausepcuteT (HanmonanbHblii ucceiiegoBa-

TeJbCKHI YHHBEPCUTET)

RO ~NORwNE
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http://www.cigre.ru/rnk/youth/news_732/
http://cigre.ru/rnk/youth/photo_reports/ispeu_2014/
http://ispu.ru/node/12002

18. Technishe Universitat Darmstadt (Texnuueckuii ynusepcuter Japmmranra, I'ep-
MaHUsA)

19. Technishe Universitiat Braunschweig (Texuuueckuii ynuBepcurer BpayHuBeiira,
I'epmanus)

20. Conservatoire national des arts et métiers ( Beicmas mkoJia HCKycCTB H peMece,
®panuus, [Hapux)

B nmoaroroBke 3amaHuil onuMmmnuaabl ydactBoBaiu mnpenojasarenn MIDY, HI'TY, HHTY,
TITY. Crynentam ObUI0 mpeasiokeHo 12 3a1ad CTaHIAPTHOTO M MOBBIIICHHOTO YPOBHS CIIO0KHO-
CTH 110 OCHOBHBIM JUCIUILIMHAM JIEKTPOIHEPTreTUUECKOro Mpoduis:
peneliHas 3ammTa
ANEKTPUYECKUE CETU
INEKTPOCHAOKEHUE
TEXHHUKA BBICOKUX HAMPSHKCHHMA
TEOPETUYECKHE OCHOBBI JIEKTPOTEXHUKHU
ANEKTPUUYECKUE CTAHLIUN

Bce pykoBoguTenu koMaH] pabOTaau B COCTAaBE JKIOPU OJMMIIMAIBI U Y4acTBOBAJIHM B IMPO-
BEPKU KOHKYPCHBIX paloT.

TopkecTBeHHas: IIEPEMOHUS HarpaXKACHUS MOOeIUTENel OMMMITHA/IbI, KOTOPYIO OTKPBLT Pek-
top UT'DY C.B. TapapsikuH, cocTOsUIach B aKTOBOM 3ajie. C JOOPBIMH TOKEITAHUSIMH BBICTYITHIIN
TaK)Ke MPeJICTAaBUTENN 3apyOeKHBIX TOCTEH, B TOM YHUCIIE MO TEJIEMOCTY CTYACHThI AJIMAaTUHCKOTO
YVHUBEPCHUTETA SHEPTCTUKH U CBS3H.

[To utoram copeBHOBaHUI B KOMaHIHOM IepBeHCTBe Mexkay BY3amu mecta pacnpenenu-
JIMCh CIEAYIOUIMM 00pa3oM:

I/n Ha3panue BY3a Cymma KOMchT;()e Me-

1 WBanosckuii ['ocynapcTBeHHblit JHEpre- 6945 1
tudeckuil Yausepcutet (UI'DY) '
MockoBckuit JHepretuueckuii MTHCTUTYT

2 (MO3H) 429,5 1

3 YapsaHosckui I'ocynapctBeHHbIl TexHu- 408 5
yeckuil Yausepcuret (YI'TY)

4 Hosocubupckuii 'ocynapctBennsiii Tex- 358 5
Huueckuit Yuausepcuretr (HI'TY)
FOxHo-Ypanbckuii ['ocynapcTBeHHBIN

S Yuusepcurer (FOYpl'Y) 281,75 3
Tomckuii [TonurexHuueckuii Y HUBEpCH-

6 rer (TITY) 268,5 3

7 Cwmonenckuit punman MOU (CHOMDOU) 252 3
Cankr-IlerepOyprckuit I'ocynapcTBen-

8 HbIi [lonmurexanueckuit Y HUBepcuTeT 2275 4
(CIIGITY)

9 Hwxeropoackuii ['ocynapcrBennsiii Tex- 207 4
Hudeckuii Yausepcuter (HHTY)

10 Beng)pyccxpm Hannonaneubiil Texanue- 190,75 4
CKHMI YHUBEPCUTET




Kazanckuii I'ocynapcTBeHHbIN DHEpreTu-
yeckuii YHuBepcutet (KI'DY)
VYpansckuii GenepabHblil Y HUBEPCUTET
(Yp@V)

O6benunennas komanjaa I'epmanuu (TU
Darmstadt & TU Braunschweig)
Bosnoronckuii I'ocynapcTBeHHbIH Y HU-
Bepcuret (Bol'Y)

AJIMaTUHCKUN YHUBEPCUTET SHEPIE€THUKU
U CBSI3U

CeBepo-Kaskazckuii denepanbHbiii YHU-
BepcuteT (CKDY)

Camapckuii ['ocynapctBennsiil Texnuye-
ckuil Yausepcuret (Caml ' TVY)
Wpkyrckuii ['ocynapcrBennbiii Texuuue-
ckuil Yausepcuret (UpI'TY)

11 181,5 4

12 179,5 4

13 164,5 5

14 139 5

15 121 5)

16 92,75 6

17 78 6

18 53,5 6

PG?;y.]H)TaTI)I JIMYHOTO MCPBCHCTBA CTYJACHTOB!

Ne i/ DPUO BY3 Banabl

1 mecmo

7. JIo6oB Anexceit BnagumupoBud Uroy 203,5

2 mecmo

8. baem6uToB Pamua AnsMupoBuy MObBHU 154

9. Uurpunen [laBen AnexceeBuu HITY 119

3 mecmo

10. I'opmikos EBrennii EBrenresnu IOVpl'Y 111,75

11. [Tanyxun Huxomnaii EBrenbeBuu TITY 110,5

12. Kyramos Anapeit Bnagumuposud Yal'TY 108,5

PaboTel mobenuresneil oMMMIIMAAbI B 3JIEKTPOHHOM BHUaE OyayT NMpeiCcTaBiIE€Hbl HA calTe
PHK CUT'PD.

JUis cTyneHTOB M PYKOBOJMTENEeH KOMaHJ ObLla OopraHu3oBaHa 3kckypcus no MI'DY,
BKJIIOUaBIIas B ce0s MoOcelleHre mojiHomMaciTabHoro TpeHaxepa 6i1oka ADC, yuyeOHbIX U Hayy-
HO-MCCIIEI0BATEIbCKUX JTa0OPaTOPH /711 HOATOTOBKH CIIELUAIUCTOB I10 3JIEKTPOTEXHHUUECKUM U
ANEKTPOIHEPreTUYECKUM HAIMpaBiIeHUsIM, OMOIMOTEKH M  CIOPTUBHOrO Kopryca. KynbrypHas
IporpamMmMa BKJItoyasa B ce0s CTaBIIMe TPaJUIMel SKCKYpCUH 10 T. IBaHOBO U B JPEBHEPYCCKUIA
ropoa Cy3aainb.

B xone Bctpeun ¢ mpopextopom UI'DY mno HayuHoii pabote B.B. TioTukoBEIM 00Cyxkma-
JIUCH MPOOJIEMBI COBEPLICHCTBOBAHUS JIEKTPOTEXHUUECKOTO U 3JIEKTPOIHEPTEeTHUECKOro 00pa3o-
BaHUs, Pa3BUTHS HHIUBUAYAIBHOIO U HAYYHOTO TBOpUecTBa. IIpencraBuTenn KoMaH | BbICKa3aau
CBOM BIICYATJICHHUS O MPOBEJECHHOM MEPOIPHUATUN U BBIPA3WIN KEIAHUE B JAIbHEHIIEM aKTUBHO

Y4aCTBOBATh B COBMCCTHBLIX MCPOIIPUATHAX




B xoze onuMnuanel cocToACS KPYIJIbIA CTOJ AJIs CTYI€HTOB-YYaCTHUKOB C IPEICTaBUTE-
JSIMA KaJIPOBBIX CIIYk0 Kommanuii siektposnepretuku - OAO «CO EDCy», 3A0 «lllueitaep
Onextpux» u HIIO «Ctpumep». CTyneHThl NOJYyYWIM NEPCIEKTUBHBIE U IPUBJIEKATENIbHbIE
IIPEJIOKEHUS 110 POXOKIACHUIO NPAKTUKHA U TPYAOYCTPOMCTBA. SIpKMM IIPUMEPOM TaKOro B3au-
MOJICHCTBHSA CTaNIO0 00CYKJCHHE CO CTYJCHTaMHU BOIIPOCOB MEPCIIEKTUBHOTO TPYIOYCTPOMCTBA BO
BHOBb CO3JIAIOIIKECS AUcIeTYepcKkue NeHTphl Sxytun n JlanpHero BocToka, rae cTyAeHThl CMO-
T'YT TOJYYUTh HEOLCHUMBIH OMBIT MPO(PECCHOHATBHBIX KOMIIETCHIIMNA U MIUPOKHE BO3MOXHOCTH
KapbepHOro pocra. [IepCreKTUBHBIM JI1 yYaCTHUKOB OJIMMIIMAJIbI TAKXKE SIBJISIETCS BO3MOYKHOCTD
pabotel B HOBoM mopapasnenenun OAO «HTL[ EDCy, koropoe Oyner 3aHUMAaThCs BOMPOCAMHU
aKTUBHO pa3BHMBAIOLICHCA B IIOCIEAHEE BPEMs B HAlEl CTpaHe MajlOd TeHepalMH. Y4aCTHUKU
OJIMMIINA/bI MIOCETHIN TPEHAKEPHBIN LIEHTP LIEHTPAJIbHOTO JUCIETUYEPCKOrO YIPABICHMs, HA KO-
TOPOM HBIHEIIHUE JUCIETYEPhl MOBBILIAIT CBOM NMPOo(ecCHOHAIBHBIH YPOBEHb IO HAJEKHOMY
YIPaBJICHUIO €UHOM 3HEpreTudeckoi cucremon Poccnn.

B xozne nmpeObiBanus B I. MockBa COCTOsIach BCTpeda C IMPEICTABUTEISIMU KOMIAHUU
3AO0 «lIuelimep JIEKTPUK» U TOCEIICHHE HaydyHO-oOpa3zoBarenbHOro nenrpa lllneitnep snek-
TPUK, co3naHHoro Ha Oaze HUY MOMU. [lpuBeTcTBEeHHBIE CIIOBA AJSl CTYACHTOB-YYaCTHUKOB
OJIUMIINAJbI U PYKOBOAMUTENEH KOMaH] Mpo3Bydyanu oT pykoBoactsa HUY MDOU, npencrasure-
neit noconscTBa Ppanunu B Poccun. PykoBoauTenp HanpaBiaeHUs 10 Pa3BUTHIO B3aUMOOTHOILIE-
Huil ¢ yHusepcuteramu 3AO0 «lllueiinep snextpuk» B.H. XoxnoBckuil nmpounTtan jekuuoo oo
9HEeprodPPeKTUBHOCTH KAaK OJJHOM IJIaBHBIX YCJIOBUI YCTOMUMBOIO Pa3BUTHUS COBPEMEHHOIO 00-
mectBa, npodeccop VYumBepcurera ESPCI rpynmsl yHuBepcuteroB ParisTech n'Dcmunosa
(dpannus) pacckaszal 0 METOAAX MOATOTOBKHU CTYIEHTOB K MHHOBAI[MOHHOM JEATEIbHOCTH.

OpnHOl U3 MHHOBALMI NPOrpaMMbl OJIMMIIUA/IbBI OBLIO YYacTHE BCEX YYACTHUKOB OJIMMIIMA]IbI
B Monoaexnom gHe Tperbero ¢opyma mo s3ueprospdextuBHocTH U dHEprocoepexxkennto «ENES
- 2014», npoxoausieit B Mockse B ['octunom [IBope. @opym npoBoauTcs B TpETUH pas, Kak U
MesxayHaposiHasi OJIMMIINA/A, OJHAKO MOCceIIeHus: Gopyma A y4aCTHUKOB OJMMIIHAIbI CTaJIo
MPUATHON HEOKUJAHHOCTHIO. BOJIBIIMHCTBO yUaCTHUKOB — CTYJIEHTHI MOCIEIHUX KypCOB SHEpre-
TUYECKUX CIEeLUAIbHOCTEH BYy30B M CKOPO UM MPEACTOUT paboTaTh HA pealbHBIX 0OBEKTaX dHEP-
TeTUKH, TIO9TOMY BU3HUT Ha SHEPreTHUECKU (POpPYyM — MPEKPACHBIHN IIaHC MMO3HAKOMUTHCS KaK C
000pyZI0BaHUEM, C KOTOPbIM HEOOX0UMO OyIeT paboTaTh, TaK M MOOOIIATHCS € MPEICTaBUTEN -
MU dHepreTuueckor orpaciu. Ha dopyme y ydacTHUKOB Obljia BO3MOXKHOCTB 33/1aTh BOIIPOC MH-
HUCTpy dHepretuku PO Anexcannpy BanentunoBuuy HoBaky, a Tak ke oy4acTBOBaTh B KpyT-
JBIX CTOJIaX MO JIEKTPOIHEPreTHKE U MEePCHEKTUBAaM pa3BUTHs SHEPreTUkH. B xone Gecenpl «0e3
rajcTykoB» ¢ MUHUCTpoM A. B. HoBakoMm ObutH IpsiMble BKIIFOYEHHS C BEAYIIUMHU TEXHHUUECKUMU
By3aMu P® (ot Cankr-IlerepOypra no Tomcka), OHIaiH AUAJIOT U )KUBOE OOIIEHHE. 3aBepIInIICS
Monoznexusiit 1eHb popyma «ENES - 2014» HarpaxaeHueM y4yaCTHUKOB OJIMMITHA/IbI B IMYHOM
MEPBEHCTBE IPaMOTaMH MUHUCTEPCTBA SHEPTETHKH 3a JIMYHOM MOAMNCHI0 MUHUCTPA, YTO MOXKET
CTaTh 3HAUYUTENbHBIM IIPEUMYILECTBOM B PE3IOME BBIITYCKHUKA DHEPIETUUECKOTO BY3a.

Nckpennue ciaoBa 651aroJapHOCTH 3By4alld OT YYACTHUKOB K OPTKOMHUTETY OJIMMITMA]IbI B
muue komnanuit PHK CUT'PO, OAO «CO E3C», HITIO «Crpumep», 3A0 «IllHeinep anekTpuk»
3a HEOLIEHUMYIO IIOMOIb B OpTraHU3alMy U NPOBEAECHUN MeXIyHapOIHON CTYyAEHUYECKOW OIMM-
nuaasl «IeKTpodHepreTuka - 2014

Cryaenueckas onmummnuaga «JIeKTposHepreTukay Ha 6aze MDY cTaHOBUTCS €XKETOTHBIM
KpPYIHBIM COOBITHEM B MCTOPUHU dHEpreTudeckux By30B Poccuu. CBoe kelaHHE y4acTBOBAThH B
ommmmnuane 2015 roma noaTBEpIUIA HBIHEIIHUE BY3bI-yUYaCTHUKH, a TAKXKE BBIPA3WIIM 3aUHTEpE-
COBAaHHOCTh M HOBBIE BBICIIINE YUEOHBIE 3aBEIEHUS SHEPTETUYECKOTO POQHIIS.

@

%




~

16. POTOOTYET Ob OJIUMIINALE

HepeMOHI/Iﬂ OTKPLITHA OJIUMIINAIbI

[IpusetrctBenHoe cioBo pexkropa UT'DY C.B. Tapapsi-
KHHA IpuBercTBeHHOE coBO HadanbHuka YHUPC u TM UT'-

DY Makaposa A.B

IpuBeTCTBEHHOE CIOBO yuacTHHKa n3 Ppanimu Jle- [TpuBeTcTBEHHOE CI0BO Y4aCTHHKA U3 TeXHHYECKOro
I'pan ®pancya Mapube ynusepcurera Japmintaara Credana Xrobepa

Komana u3 HI'TY u pykoBoautens ApecroBa A.B. Komanza 13 CKOY Ha nepemMonnu OTKpHTm




[IpoBenenue onummnuabl
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Harpaxnenue komanael Tomckoro [Tonutexnuue-
ckoro yHuBepcuTtera 3a |l komanaHoe mecto
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HarpaxneHnue o0beIMHEHHOM KOMaH bl [ 'epManun
3a V KOMaHIHOE MECTO




Harpaxnenue komanasl HI'TVY 3a Il mecto B Ko- Harpaxnenue komanae! IOYpI'Y 3a Il mecto B
MaHJHOM 3a4eTe KOMAaH/IHOM 3a4eTe
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Harpaxnenue komanast CMpMOU 3a 11l mecto B
KOMaH/IHOM 3a4eTe

Harpaxnenue pykoBogutens komanasl UI'DY Tu-
xomupoBy O.B. 3a | MecTo B KOMaHIHOM 3a4eTe
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PocCHMCKHA A
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x5 ONUMITS
YOHEPFET

Harpaxnenune crynenta FOYpI'Y I'opmikosa E.E. 3a
TPEThE MECTO B INUHOM IIEPBEHCTBE
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