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CHCTEMHAS HHTETPALHA

JHEPTETHKA

ABTOMarusaumsa Ha cnyxxb6e

ANIbTEPHAOTUBHOMW HEPreTUKu —
NnepcneKTUBHbIA AJIbSHC

Lmutpwi [Llseuos

B npepnaraemon cratbe paccMaTpUBAETCS MUPOBOM OMbIT MPUMEHEHMS BO3OOHOBNSEMBbIX
MCTOYHMKOB 3Heprun. [poBoamTCs CPABHUTENBHBIM AHANM3 TPAJULMOHHBIX M QNbTEPHATUBHbBIX
cnocoboe reHepaumu sHeprun. lenaercs 0630p cOBPEMEHHbBIX OHANUTUYECKMX CUCTEM

M NopTanos ans sHepreTuku, cnocobos ux nuterpaumm co SCADA 1 reoMHbOpMALMOHHBIMM

CUCTEMAMM.

OBI.I.IEMHPOBI:IE TEHAEHLUMM
B DQHEPIFETUKE

IlocnenHue HECKOJBbKO JeT OoJblIei
YacThIO 3amlaiHble TeHEePUPYIOIe KOM-
MaHUW MHBECTUPYIOT HEMaJble CPENCTBA B
MPOEKTHI, CBSI3aHHBIE C AIBTEPHATUBHOM
SHEPTeTUKOI, B TOM YHUCIIE C BO30OHOBIISI-
eMBIMU UCTOYHMKamu sHepruu (BUD).
Bo BcéM Mupe 3a 3TO BpeMsi ObLIO OTKPbI-
TO OoJiee CTa HOBBIX LIEHTPOB MEPCIIEKTUB-
HBIX MCCIEOBAHUI B 00IACTH TTEPEIOBBIX
TEXHOJIOTHI TONydeHus] SHeprun. Taxkue
LIEHTPBI CO3[AIOTCS MPU YHUBEPCUTETAX,
HallMOHAIBHBIX JTA0OPATOPUSIX U HEKOM-
MepUYEeCKUX OPTaHU3aLUSIX C yIaCTHEeM Kak
rOCYIapCTBEHHBIX, TAK M YACTHBIX KOMIIa-
Huii. HanpaBneHus uccienoBaHuii B 3TUX
LIEHTpaX MPU3BaHbl C(HOPMUPOBATH OCHO-
By Oyayliero pa3BUTHUs dHepreTuku. Yro
K€ TOOYIUIIO TOCYIapCTBEHHBbIE U YacT-
Hble KOMIIAHWU Ha CTOJb MacllTaOHbIe
MHBECTULIMU B HE camoe OJaromnpusTHOe
s aToro BpeMs? ImaBHasi mpuuynMHa —
9TO Ae(ULIUT HOBBIX MOLIIHOCTE! U U3HO-
LIEHHOCTb CTapbIX. B HBIHEIIHUX yCIOBU-
SIX, KOTJ]a 3aMETEeH POCT LIeH Ha 9HEPrOHO-

BJIOXXKEHMSIX U Ce0ECTOMMOCTHU MPOU3BOI-
CTBa KWJIOBATT-4yaca MO Pa3JuyHbIM CIO-
co0aM reHepaluu 3JeKTPUYECKO 3Hep-
ruu 3a 2005 r. ¥ Ha IOJTOCPOUHYIO Tepc-
nextusy B 2030 T.

Ha crnoTtoBoM pbIHKE 3JIEKTPOSHEPIUU
(3TO PBIHOK HAJIMYHOIO TOBapa, Ha KOTO-
POM LIEHbI OMPENEISIIOTCSI HA OCHOBE KOH-
KYPEHTHOIo MexaHu3Ma oTOopa LIEHOBBIX
3a51BOK, COOOILIaeMbIX 2JIEKTPOCTAHLIUSIMU
oreparopy pblHKa 3a CyTKU BHEPER 10 pe-
aJbHOM TOCTAaBKM 3JIEKTPOSHEPIMU) He-
kotopbix mmrtatoB CIIIA, a Takxke rocy-
napctB EBpornbl HabGmomaeTcst naeULAT
MOIIHOCTEH, CTOUMOCTb 3JI€KTPOIHEPTUHr
yxe rnpesbiiiaer 20 1eHToB 3a KB14. Ta-
KUe TI0Ka3aTejy Ha CErOAHSIIIHUI JIeHb
YK€ COMOCTaBUMbI C CE0ECTOUMOCTBIO
2JIEKTPOIHEPTUU BO30OHOBJISIEMbIX MC-

TOYHUKOB. BaXHO OTMETUTh, UTO 3a CUET
IMOCTOSTHHBIX BHEAPEHWI WHHOBAIMOH-
HbIX pelieHuit B BUD ux cebectoumMocTb
MOCTOSTHHO TagaeT. Hanpumep, ecim ca-
Mbl€ JICIIEBBIC MOMYJIM COJIHEUHBIX OaTa-
peit B 2003 romy crownu $5/Bru, 1O B
HacTosillee BpeMsi UX CTOUMOCTb CHU3M-
nack 110 $1,5/B1-4. VKe ceituac cyiiecTBy-
0T TPOM3BOJICTBEHHBIE MPOTPAMMBI, KO-
Topbie K 2012 roay rmo3BoJIsiT CHU3UTH Ce-
GecrouMocTb 3Tux MomyJei 1o $1,1/Bru.
TexHosornm reHepauuu 3JIEKTPOIHEP-
TMU, OCHOBAaHHBbIE Ha HCIOJb30BAHUU
BeTpa U GMOMAcCCHI, YK€ KOHKYPHUPYIOT 10
ce0ecTOMMOCTU C TeXHOJIOTUSIMA Ha OC-
HOBE CXXWTaHWUsI YIJisl, ra3a U HedTernpo-
IYKTOB. MeXy TeM, B OTJIMYUE OT TTOCTO-
STHHO CHUXAIOIIIENCsT CTOMMOCTH KakK ca-
mux BMD, Tak u BBIpabaThIBacMOil MMU

Tabauya 1

CTpYKTYpa KanuTaibHbIX BAOMKEHWNII U C€6eCTOMMOCTH B AONIFOCPOYHOI NepcneKTuse
no cnoco6am reHepauum 3Heprumu
(nctounuk — U.S. Energy Information Administration)

KANUTANBHBIE BOXEHMA,
USD/KBT

CNoCOBbbl TEHEPALIMU
3JIEKTPO3HEPTUMN

2005 roa

(HOMUHANbHAA MOLLHOCTD)

CEBECTOUMOCTb
NPOU3BOACTBA, LLEEHT/(KBT-4)
2030 roa

2005 roa 2030 roa

CUTEIM U OYEBUIEH ,ELC(])ML[I/ITVSCMJH/I Mi‘ TexHONOrnM Ha ocHoBe 6uomaccel 1000-2500 950-1900 3,1-10,3 3,0-9,6
CTPOMTE/ILCTBA HOBBIX CTAHLIMH, TIPEXHMH leoTepmanbHas 3HepreTmka 1700-5700 1500-5000 3,3-9,7 3,0-8,7
TIyTb PasBUTI SHEPIETUKI CTAHOBUTCAH TpapuuMOHHas ruaposHepreTuka | 1500-5500 | 1500-5500 3,4-117 34-115
Hea(ekTMBHEIM. B T0 e Bpems B0306- Manas ruapo3HepreTuKa 2500 2200 56 5.2
HOBJICMBIC “CT;)“H“K” SHEPTMM TPAKTH= ¢ ) 1 eunas doTosHepreTika 3750-3850 | 1400-1500 | 17,8-542 7,0-32,5
HeCKI HE TPEOYIOT AOMOMHUTCABHOTO ¢ aunan Tennosnepretuka 2000-2300 | 1700-1900 |  10,5-23,0 8,7-19,0
3eMJIEOTBO/IA, 3aTpaulBacMble Ha HUX pe-
7a, P p MpunueHaa saHepreTuka 2900 2200 12,2 9,4
CYpCBI TPaKTUYECKH HEUCYEPITAEMBI, a Ce-
6?03 o r;c oBa acall)c o ’ o HasemHas BeTpo3HepreTuka 900-1100 800-900 4,2-22,1 3,6-20,8
TOMMOCTb KMJIOBATT-4 TPEMUTEIIb-
P Mopckas BeTpo3HepreTuka 1500-2500 1500-1900 3,1-10,3 3,0-18,4
HO MPHUOIMKAETCS K 3HAYCHMSIM, TUITUY- A3C 15001800 20050
HBIM JIJIS1 TPAIULIMOHHBIX TEXHOJIOIHIA re- i
T3C Ha yrne 1000-1200 1000-1250 2,2-5,9 3,5-4,0
Hepaluu 3Hepruu. B 1abn. 1 npuBeneHbl
T3l Ha rase 450-600 400-500 3,0-3,5 3,5-4,5
CPaBHUTEJIbHbBIE JAHHBIC O KAIllUTAJIbHbBIX
www.cta.ru CTA 1/2011
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flepHoe TONMBO

Bo3o6HoBNAEMbIE
MCTOYHUKN
3Heprum

lMpupoaHbIf ras

TWapopecypckl 1 pyroe

MPUXOIUTCS Ha BO300-
HOBJISIEMbIe HMCTOYHM-
Hedprenpomyktel | KU  (TUAPOPECYPCHI,
ouomaccy, BeTep, Io-
CTyMarolee Ha 3eMJTIo
COJTHEUHOE  U3JIyde-
HHUE, MOPCKHUE TIPUIHU-
Bbl, Te€OTepMaJbHbIC
WCTOYHUKU), HEMHO-
ruMm Gosee 6% BbIpa-
0OaTbIBaeTCsl aTOMHOM
SHEPreTUKON U IIOYTU
80% MupoBoOIi MOTPeO-
HOCTU B TI€PBUYHOM
3HEprum obecreynBa-

Puc. 1. lonu pasHbix UCTOYHUKOB B NOSIy4aeMOoW MUPOBON SIKOHOMUKOM
nepBuUYHOIf 3Heprum (ucTouHuk — International Energy Agency)

3JIEKTPO3HEPIUU, CTOUMOCTb TOJyYEHUS
SHEPruv TPAAULUOHHBIMU CHOCOOAMU
UMEET YCTOMUYMBYIO TEHACHLIMIO K POCTY.
CrnemyeT OTMETUTB, UTO el OMHUM CTHU-
MyJIOM JJIsT UcTIoNb3oBaHust BUD aBmstioT-
csl KECTKME TpeOOBaHUSI MUPOBOTO COO0-
IeCTBA TIO0 OXpaHe OKPYXKAIOIIEH Cpembl.
BonbmmHCTBO cTpaH Mupa TOMIHUCAIA
Kuotckuit mpoTokos, B paMKax KOTOPOTO
U TEHEPUPYIOIINX KOMITAHWI yCTaHAB-
JIUBAIOTCSI OTPAaHUYEHUSI Ha BEIOPOCHI TTap-
HUKOBBIX Ta3oB B arMochepy. Cobmroctu
STU OTPAHWYEHUS MOXHO TIYyTEM BHEIpe-
HUsI 6otee SHeproahHEKTUBHBIX TEXHOJIO-
TUii, OPMEHTUPOBAHHBIX HA CHUXEHUE
BBIOPOCOB YIJIEKUCIIOTO Ta3a, WIN TOKYTI-
KU Ha OTKPBITOM PBIHKE TaK HA3bIBAEMBIX
«KapOOHOBBIX» KBOT Ha BEIOPOC TTAPHUKO-
BBIX Ta30B. Ho cToMMOCTb 3THX KBOT TTOC-
TOSTHHO PACTET, M KOJUYECTBO MX He Oec-
KOHEYHO, TI0ATOMY MHOTHE Beaylne
SHEPreTUIeCcKre KOMIaHUY CTaJIU OCYIIIe-
CTBJISITh KPYITHbIE WHBECTUIIUU B albTep-
HATUBHbIE WCTOYHUKHU SHepreTuku. U3
BCEW TOTy4YaeMOW MUPOBOW 3KOHOMUKOMN
MepBUYHOI sHeprun MeHee 14% (puc. 1)

[MépuaHbIE CUCTEMDI
Ha TOM/MBHbIX 3NIEMEHTAX

80
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Puc. 2. CpaBHeHMe 3hpeKTUBHOCTU
JHepreTMyeCcKnxX yCTaHOBOK

0T HEBO300OHOBJIsIC-
Mble TIPUPOIHBIC pe-
cypchl (HedTb, yrob,
ra3). B Hactosiee BpeMsi Ha dHEpreTH-
YECKOM phIHKE JOMUHUPYET HeTh, Ha e€
nomo nipuxoautcs 10 40% obiiero rmo-
TpebsieHus1. Mexy TeM, B CYLLECTBYIOIIMX
TPaAUIIMOHHBIX SHEProyCTaHOBKAX W3-
BJIeUEHUE DHEPruy U3 YIJIEBOIOPOIHOTO
TOIIMBA COMPOBOXIAETCS TpolieccaMu
TOPEHUS ¢ OOJIBLIIMMMU TOTEPSIMU U C 3a-
IPSIBHSIOIIMMU  aTMocdhepy BbIOpOcaMu.
OoO1ee norpedIeHUEe SHEPTUU B MUpE 3a
rocJjenHee CToJIeTHe BO3pocCiio bojiee yeM
B 15 pa3. I[loaTroMy HeynMBUTEIBLHO, YTO
TOJIbKO 3a MOCJIeHME MOJIBEKA U3-3a CXKU-
raHust HeTH W APYTUX BUIOB MCKOMae-
MbIX 9HEPropecypcoB KOHLEHTpalus B
aTMocdepe THOKCHIA YIJIepoaa YBeINIr-
Jach B 4,5 paza. Takum o6pa3om, MUpOBast
SKOHOMUKA CTOUT Iepe TUJIeMMOIA: C OJI-
HOIi CTOPOHBI, 0€3 9HEPruu HeJlb3sl 00ec-
IEYNTh MaTepUaTbHOE OIaroIoIyIre JIo-
Jiell, a ¢ APYroil — COXpaHEHUE CYILECTBY-
JOILIX METOMOB ITPOU3BOICTBA SHEPTUU U
TeMIIOB pocTa €€ TOoTpeOJeHUs] MOXKET
MPUBECTH K PA3PYIICHUIO OKPYXKaIOIIeit
Cpelbl U, KaK CJIEICTBUE, K CHUKEHMIO Ka-
YecTBa XXM3HU HACETICHMSI.

OHEPFETUYECKME NMOPTAJDI

B cBsi3u ¢ Bo3pociieli MomyasipHOCTbIO
WCTIOTb30BaHUS aJITEPHATUBHOM HEpre-
TUKA MHOTHUE CTpaHBl BCEPhE3 OeNaloT
CTaBKy Ha 9HEPTUIO COJIHIIA, BETPa, BOIHI,
3eMHBIX HEJIp ¥ Ha BOJOPOIHYIO 2HEpre-
TuKy. Ha ceromsimmHuii neHb BO3pOCIU
WHBECTUIINY B Pa3TMYHbBIE CUCTEMBI aBTO-
MaTHU3alWK IS BO30OHOBIISIEMBIX UCTOY-
HUKOB 3HepreTuku. CpaBHeHUe 3hdek-
TUBHOCTU PAa3IMYHBIX TEXHOJIOTWIl TIpe-
00pa3oBaHUsI ATBTEPHATUBHBIX UCTOYHU-
KOB HEPTUU B DIEKTPUUECKYIO TPUBEIe-
Ho Ha puc. 2. Kak BumgHO 13 rpaduka, Ha-
nbonee 3PHOEKTUBHLIM CIIOCOOOM TOITY-
YEHUST DHEPTUU SIBIISTIOTCS CUCTEMBI C
KOMOWHMPOBAaHHBIM IIMKJIOM W Ta30Bble
TypOWHBI HU3KOTO NaBieHus1. MHorue 3a-
pyOeXHble KOMIAHWUW CTalu BHEIPSTH
KOMTIUTEKCHBIE CCTEMBI YIIPABICHUST, MO-
HUTOPUHTA TeHEpaluuu W TOTPeOIeHUs
SHEPTUM, TOJNydeHHOM Onaromaps BUD.
OTU CUCTEeMBl MOHUTOPWHTA TOIYYWIU
YCJIOBHOE Ha3BaHME <«DHEPreTUYeCKue
noptanbl» (Energy Analytics Portal). Ana-
JINTUYECKUE CHUCTEMbI, UWHTETPUPOBAH-
Hble B 9TU TOPTAJbl, MO3BOJSIOT IMOJY-
YyaTh OMepaTUBHBIE CBOAKU U aHAIUTU-
yeckue JaHHble 00 3(pdeKTUuBHOCTH
KOHTPOJIMPYEMbIX cucTeM. MOXHO mpu-
BECTH DS MPUMEPOB AHATUTHUYECKUX
rmopTaioB 1ist 9HepreTuku: EnergyPoint™
kommanuu Factory 1Q, momynb Energy
Analytics TporpaMMHOro KoMILIeKca
BizViz xomnanun ICONICS, Smart Grid
komnanuu GridPoint, KoMIUIeKCHbIE pe-
LIeHUs B 001aCTU SHEPTeTUKU KOMITaHUU
GramEner u mHorue apyrue. Ha npume-
pe Energy Analytics komnanuu ICONICS
paccMOTpuM 0cOOeHHOCTU 3(hPEKTUB-
HbIX TEXHOJIOTUI BU3yaln3alluy U yIpaB-
JIeHUs B 9HepreTuke (puc. 3).

OueBUIHO, YTO CO3JaHUE IMOJO0OHOMI
TEXHOJIOTUU CTAJIO0 BO3MOXHBIM TOJIBKO C
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Puc. 3. AHanutuyeckui noptan ICONICS ana npeanpuaTuil 3HepreTMYECcKomn oTpacau
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nomoneto IT-TexHonoruii, reonHgopma-
uroHHbIX cucteM ('MIC) u 3D undopma-
LIMOHHBIX Mopeneit. OgHON U3 BaXKHBIX
OCOOCHHOCTE! 3TUX TEXHOJIOTUI SIBIISICT-
Csl BO3MOXHOCTh TIPEICTaBICHUS CJIOXK-
HBIX JaHHBIX HanboJiee MPOCTBIM U JT0C-
TYMHBIM [JII TTIOHUMaHMSI CIIOCOOOM —
BU3yanbHbIM. Haunbojee ecTecTBeHHOE
BOCIIpUSITUE JAHHBIX JIMOO TpEXMEpHOE,
COOTBETCTBYIOIIIEE TOMY, KaK Mbl BUIUM
3TOT MHP, JTUOO TIJIOCKOE, KaK BUI CBEPXY.
TpéxmepHast BuU3yanu3alnsi, CUHXPOHM-
3UpOBaHHasl C peaJbHBIMU OOBEKTAMM,
IIOMOTAeT ITOJb30BATEII0 OXBATUThH OJI-
HUM B3IJISIIOM BCE MPOMCXOJSINEE B pe-
aJbHOM BpeMeHU. B mogo6Horo poma 3D
BUPTYaJTbHOI peaTbHOCTH MOXKHO OCYIIIe-
CTBUTH JIaKe TO, UTO HEJIb3SI CleIaTh B pe-
abHOW XW3HM, HampuUMep 3arissHyTb
BHYTPb peaIbHOTO 00BEKTa, TTPAKTUYECKHU
MTHOBEHHO TMEPEHECTUCH U3 OHOTO KOH-
11a 3aBOjia B JIPYTrOii, OMHOBPEMEHHO TO-
Jly4yaTh OIepaTUBHbBIC NaHHbIC U BUICTh
Ha OIHOM WJIM HECKOJIbKMX 3KpaHaXx To,
YTO TIPOMCXOMMT Ha Pa3HBIX OOBEKTaX.
[IpumepamMu TpuMeHEHUsT MOTYT TOCITY-
KWTh M TIPUKIATHbIE pelleHUus B cdepe
ousHeca. Tak, TpaHCHAIIMOHAbHBIE KOM-
MaHWM B HACTOSIIEE BPeMsI B CHIIy MHO-
TONMpOMPWILHOCTH U CIOXHOCTU OM3HEC-
MPOLIECCOB TIEPeIId Ha MCIIOJIb30BaHUE
AHAJIUTUYECKUX TOPTAJIOB ST TJIO0ATb-
HOIi OLIEHKM U BU3yaau3aluu oo1eit ag-
(GeKTUBHOCTU CBOUX TIpEeANpUATHI. Y
ICONICS nono6Hble pelleHus OCHOBA-
Hbl Ha UCIOJb30BaHUM Makera Pro-
ductivity Analytics. MHTerpainus TexHo-
JIOTUI OLIEHKU mokasartesieil 3(pdeKkTuB-
Hoctu (KPI) u obweit ouenku acbdex-
TuBHOCTU obopynoBaHusi (OEE) Ha enu-
HoOll muaTdopme craenajia BO3MOXHBIM
KOHTPOJMPOBaTh BCE MPOLIECCHl BO BCEX
oTIeNax MPeANPUITUIl U B Pa3HbBIX CTpa-
HaxX. [lomoOHBIE TEXHOJIOTMU TO3BOJMIU
«OKMHYTb ONHUM 4YeJOBEYECKUM B3IJIsI-
JIOM» BCE OTHOBPEMEHHO IMPOMCXOasIIee
KaK Ha TOM WJM MHOM KOHIIE MpeAanpusi-
THSI, TaK U Ha TOM WJIM MHOM KOHIIe 3eM-
au. Emi€ oqHoi npuunHO co3aaHus Mo-
JIOOHBIX MHCTPYMEHTOB CTajia BCE OoJiee

BO3pacTalolas CJIOXHOCTb YIPaBJICHUS
MPEeNNpPUsTUSIMU U KaUeCTBOM UX MPOU3-
BOJICTBEHHBIX TpoleccoB. Kak MeHemxk-
MEHT KOMMEPYECKUX M TEeXHUUYECKUX
CTPYKTYP MOXET Y3HaTb O TOM, YTO MpPO-
HUCXOIUT B KOMIIAHWM WJIM B peruoHe?
Kaxk npaBuiio, oHY MOTy4yaroT 3Ty MHGOP-
MalMIO B BHUIE OTYETOB, COCTOSIIUMX U3
OrPOMHOT0O KoJu4yecTBa 1udp, Tabauu u
rpadukoB. PazobpaThcsi B TaKOM KoJuye-
CTBe JaHHBIX — OosblIoi Tpya. Topasmo
Mpouie BOCIMPUHUMATh UHGOPMALMIO B
BUJIE XOPOLIO MPOJYMAaHHOTO U CKOMIIO-
HOBAHHOI'O TPEXMEPHOTO M300paxeHus,
MOCKOJIBKY 3TO €CTeCTBEHHas ISl Yesio-
BeKa cxema BOCMpUSITHs 11000l uHGbOP-
Malluy B peaibHOM XXU3HMU.

1o BHeOpeHusI HOBBIX TEXHOJOTUI OT-
YE€Thl BCerma MPEeACTaB/sIN yCTapeBIIYIO
nHdOpMalIMIO, TaK KaK Ha UX PYYHYIO
MOATOTOBKY HYXXHO Obulo Bpemsi. OueHb
YacTo 3TO ObLIW He THU, a Heaeau. Kpome
TOTO, OTYETHI OT Pa3HbIX MOAPA3ACTCHUI
JTAl0T Pa3pO3HEHHYIO U YACTO MPOTUBOpE-
YUBYIO MHGOPMAIIMIO O TOM, YTO YK€ MPOo-
U301IL10, C UX TTOMOILIBIO HEBO3MOXHO Yy3-
HaTb, YTO MPOUCXOJUT B HACTOSIILYIO MU-
HYTY WM MOXET MPOU30UTU B OymyllEeM.
[MosBuBLIMECS MHGOPMALIMOHHO-aHATN-
tudeckue ropraibl (PortalWorX) ¢ mon-
nepxkoii Web-texnosoruit, TMC, ¢ unrer-
PUPOBAHHOI MOJACUCTEMOI cOopa u arpe-
ralyy JaHHbIX U MyOJIUKALIMU OTYETOB U3
MOCTYMAIOLIUX JTAaHHBIX B PEaJIbHOM Bpe-
MEHM JIal0T BO3MOXHOCTb B JIIO0OI1 MO-
MEHT BPEMEHHU TOJIy4aTh aKTyaTbHYIO NUH-
dopmauio o cu- - g
TyalluM Ha O0BEeK-
Tax yIpaBJIEHUS.
OTO nocTUraercs
nyTém cbopa 1 UH-
Terpaiuu Bcex He-
O0XOIMMBIX IS
CHCTEeMBI yTIpaBe-

HUSI TAaHHBIX B pe-
TMOHEe, Ha TIpel-
TIPUSITUY, B 1IeXe B
pexumMe pearbHO-

TOif CTOPOHBI, YacTO BO3HUKAET 3amada
OLICHUTh WJIM YBUIIETh MPOLIECCH B TUHA-
MWKE WJIM Ha OCHOBE MCTOPUYECCKMX JTaH-
HBIX, M CHEJIaTh 3TO TOXE MOXHO C TIO-
MOIIIBIO HOBOTO TakKeTa cbopa U oTobpa-
keHus naHHbix Hyper Historian, B koTo-
pOM, Kak U B peajibHOI XXU3HU, UMEETCS
emé ogHO u3MepeHue — BpeMms. C 1o-
MOIIBIO TIOJYYEHHBIX JTaHHBIX Mbl MOXEM
YCKOPSITh WJIM 3aMEIJISITh €ro sl TOro,
YTOOBI TPOBECTU aHAIU3 COOBITUI B MEJb-
YalIIMxX JeTajsiXx W HiooaHcax. Emé omHa
cuTyalusi, B KOTOpoil He oOoiTHUCH Oe3
MOMOIIY BU3yaJIU3allMM JaHHBIX, — 3TO
CUTyallusi, Korma TpeOyeTcsl chenaTh
OLICHKY, KaK MOTYT pa3BUBaThCsl COOBITHS,
KOTOpbIC B MPUHIIMIIE MOTYT TTPOU30NTH,
HO HE MOTYT OBITh HATYPHO CMOJEINPOBa-
Hbl. K HUM OTHOCSITCSI B TIEPBYIO OYepenb
BCE BUIbI aBAPUIHBIX COOBITUIA Ha MPEIIi-
pusitun. Ham He TpeOyeTcsi co3maBaThb
aBapUIHYIO CUTYallMIO TPOCTO IJIsl TOTO,
YTOOBI TMMOCMOTPETh, OTYETO M KakK 3TO
MpOUCXOAUT. EQMHCTBEHHasT BO3MOX-
HOCTb CMOJIEJTUPOBATh KaKyl0-T10O CUTY-
aluIo M, caMoe IJIJaBHOE, MPEeIyCMOTPETh
BO3MOXHBIE TTOCJAENCTBUS MPU HACTYILIE-
HUU TaKOTO CJIy4yasi — 3TO cO37aTh U MPo-
CUUTATh €€ MOJIE/Ib B BUPTYaIbHOU peasb-
HOCTM C TIOMOIIbIO KOMIIOHEHTOB
GENESIS64 u BizViz. I1pu ucnonb3oBa-
HUM peajbHOI MU BUPTYaJbHOU MOIEIN
MbI MOXEM BU3YaJIU3UPOBATh MPOMCXO/IsI-
1IMe COOBITUSI, MOJb30BATHCS TEKYIIMMU
XapaKTEePUCTUKAMU OOBEKTOB WJIM BBO-
JIMTh HOBBIE BUPTYaJbHbIC ITapaMeTphl A5
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geWorX). C npy-

Global &3
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CNCTEMHAA4 MHTEFPALLVISI/3HEPFETMKA

OIIeHKM (DYHKIIMOHUPOBAHUST BCEIi CUCTe-
MBI B TIEJIOM.

PaccmoTpuM 1Mpoko  pacrpocTpaHEH-
HYIO apXWUTEKTypy ceTeBoil reomHdopma-
LIMOHHOW CHUCTeMBl Ha 0a3e CcepBepHOit
cuctembl Microsoft Bing, koTopast nmeer
TPaIULIMOHHYIO CTPYKTYPY KIIMEHT-Cep-
Bep. DKpaHHBbIE (HOPMBI, OOBEKTHI KOTO-
poix nmetoT puBs3ky K [T C, unterpupo-
BaHBI B CTPYKTYPY CIEIUATM3UPOBAHHOTO
noprana PortalWorX. JlaHHbIE TMOpTaibl
OCHOBaHBI Ha CTaHAAPTHOU IIatdopme
MS SharePoint. IlpumMepbl peanu3anumn
I'MC SCADA u moprana nmpuBeIeHbI Ha
puc. 4. [1o 3ampocy monb30BaTeNs TEOMH-
¢opmanus BbIOMpaeTcs U3 ynaneHHoi b/l
u obpabareiBacTcst Ha M C-cepBepe. 3a-
TeM KapTorpadudecKuii pe3ynbTaT mpeod-
pasyeTrcsl B pacTpoBoe M300paxkeHue, UH-
Terpupyetrcss ¢ SKpaHHBIMU dopMamMu
SCADA GENESIS64 u mnepecbuiaercst
nosib3oBarenio. [lomydeHHble Kaprorpa-
(uueckne wn300paKeHUsI, «COBMELIEH-
HbIE» C 9KpPAaHHBIMU (DOpMaMU, B TOM UHC-
sie 1 B 3D, MOTYT mpocMaTpuBaThCs C TO-
MolIbio 1060oro Web-6paysepa. Bozmox-
HOCTb OXBaTa TaKOTO IIMPOKOTO Kpyra
Web-0Opay3epoB crajia JOCTYITHOW TOCTe
Toro, Kak pazpadorunku ICONICS Haua-
JI1 UCTIONB30BaTh TexHonoruio Microsoft
Silverlight. Dta TexHOIOTHS OOCCIIEUNBACT
Hau0oJiee TPOCTO MOAXO/ K MyOJIMKaluu
reouHdopMaluu B cetu KMHTepHeT 6e3
CHIDKEHMSI KauecTBa repeaaBaeMoro n3oo-
paxenusi. Ha cepBepe MOXHO HCIONB30-
Bath HacTtobHble [ MM C; mOCKOJIbKY OTCYT-
CTBYET IIPSIMOM JOCTYII K 0a3e OaHHBIX, TO
JAaHHbIE JOCTATOYHO MPOCTO 3aLIUTUTh OT
HEeCaHKILIMOHUPOBAaHHOTO focTyna. Bmecte
C TeM MMEETCsl Psii OTPAHUYEHUIA: OLLYTH-
MO€ BpeMsl OXMIaHUSI Ha KaXXIoi TpaH-
3aKUWU TIPU Tiepeiauye OO0JbIIOro pacTpo-
BOTO M300paXXeHUsI OT cepBepa K KIMEHTY,
a TakXe HM3Kasg MHTePaKTUBHOCTb MpPU
00CTyXXMBAaHUM TUHAMUYECKUX 3alpoCcoB
Y TIPU BBINIOJTHEHUM OTeEpaluii B cliyyae
repeayn JaHHBIX MPeCTaBIeHHBIMU Ipa-
¢ukamMu B IIMPOKO pacnpoCTpaHEHHBIX
dopmarax GIF u JPG.

Curyauus B Poccum

Ha coBpeMeHHOM 3Tamne 3KOHOMHUKA
Poccuu xapakrepusyercsi BBICOKOW 3Hep-
ro€MKOCTbIO. YJelbHasi 3HEProéMKOCTh
BBII cTpaHsb! B 2,5 pa3a BbIIIe CpeIHEMH-
poBoro mokasarens. [IprmymHaMuU Takoro
MTOJIOKEHMSI, KPOME CYPOBBIX KJIMMATH-
YEeCKMX YCJIOBUU M TEPPUTOPHATBHOTO
(dakrTopa, sBISIOTCS CcOPMUPOBABILIASICS
B TEUCHUE JUTMTEIBHOTO TIepHOIa BpeMEHHU
CTPYKTypa IMPOMBIIUICHHOTO IPOU3BOJI-
CTBa, a TaKXe HEIOOLIEHKA CTOMMOCTH

SHEPropecypcoB, He CTUMYIHMPYIOIast
sHeprocOepexxeHne. B coorBercTBUM C
pacu€THBIMU TTapaMeTpaMy SHEpreTuIec-
Koii crparernu Poccuu ynmenbHast 2Hepro-
émkoctb BBII moykHa CHU3UTBHCS 1O OT-
HoureHMIO K ypoBHIo 2000 roma Ha 26—27%
K 2010 romy u Ha 45—55% « 2020 romy. D10
TTO3BOJIUT TIPU POCTE SKOHOMUKU 32 JIBAJI-
1ath JieT ot 2,3 10 3,3 pa3a orpaHMYNTHCS
pOCTOM TIOTpeOJIeHUsI SHEPTUu JIWIIb
B 1,25—1,4 pasa M 3JIEKTPO3HEPTUU —
B 1,35—1,5 paza. B Tabn. 2 mpuBeneHsI
NaHHbIE B TMPOLIEHTHOM COOTHOIIEHUU O
IJTAHUPYEMOM pacIipefieJIeHNH MOTpeos-
€MOIi SHEPTUU IO OTPACIISIM MPOMBIIILIEH-
HOCTHU U BUIAM TOTPeOUTENEH.

A Kak y Hac 0OCTOMT AeJIO C ajibTepHa-
TUBHOII 3HepreTnkoit? OTBET Ha 3TOT
BOIIPOC CcOnepXKuUT Tabdj. 3. B KoHIle KOH-
1I0B, €CJIM MBI TIPETEHIyeM Ha POJIb IHEP-
TeTUYECKOI CBEpXIepXKaBbl, TO MOKHBI
COOTBETCTBOBATh TOMY He TOJIbKO TO KO-
JINYECTBY MPOU3BEAEHHON SHEPTUU, HO U
o e€ KayecTBY.

OcHoBHast 0COOEHHOCTb OTEUECTBEHHOM
9JIEKTPOIHEPTeTUKU — HEAOCTATOYHO pa3-
BUTasl ceTeBasi MHMpacTpykTypa. TojbKo
30—35% Tteppuropun Poccun oxBaueHO
EnuHoit  sHepreTMyeckoili  cuctemoi
(EDC), ocranbHasi yacTb OOCITyKMBaeTCS
9JIEKTPOCTAHIUSIMU, pAOOTAIONIMMU B aB-
TOHOMHOM peXHMe, WU JOKaJTbHbIMU
sHeprocucteMamu. [loaToMy mepcrnekTu-
BbI pa3Butus BUD, Bunumo, cienyer pac-
CMaTpUBATh C YUETOM ITUX OOCTOSITE/ILCTB,

TO ecTh B 30He EDC u BHe €€, Tak Kak B
KaXIoil U3 3TMX 30H BOIPOCHI Pa3BUTUS
BUD peiraiorcst mo-pazHomMy. B Hekorto-
pbix pernoHax BMD cMmoryT BOCHOJHUTHL
npobes MeXIy CIIPOCOM U MPEAIoKeHEM
9HepreTnyeckrx pecypcoB. Ho B sHepro-
€MKHX perMoHax He yaacTcs pelluTb 3Ty
npobsieMy ToJabKO 3a cuét BUD — ciaumii-
KOM yX 0OJbLIME MOIIHOCTH MOTpedyeTcst
BBOJUTH B CTPOW ISl TOKPBITUS AeULIU-
Ta. Takxke ¢ momoibio BUD MoxHO pe-
1IaTh BOMPOCHI, CBS3aHHbIE C MTOBBIILIEHU-
€M HaJIEXKHOCTH, XKM3HECTOMKOCTH U Kaue-
CTBa 2JIEKTPOHEPruu. Tak, Harmpumep, B
clyyae aBapuiiHOIO OTKJIIOYEHUS pa3iny-
HBIX OOBEKTOB KM3HEOOeCTeueHUs: OT
LIEHTPaJbHON 3HEProceTd aBTOHOMHBIE
9JIEKTPOCTAaHLIMM Ha ocHoBe BUD moryt
HCIIOTb30BAaThCSI B KayeCTBE PE3epPBHBIX
MOIIHOCTe. B HEoOXOaUMOCTHU TaKoro
pe3epBUPOBAHUSI MOXKHO OBIJIO YOSIUTHCS
BO BpeMsl cucTeMHOl aBapuu B Mae 2005
rona B MOCKOBCKOI M CMEXHBIX 9HEPro-
cucTeMax. YJYacTUBIIMECS B IOCJIeIHEee
BpeMsI aBapyy B CETIX, KaK MPaBUiIo, CBs-
3aHbl ¢ TTMKOBBIMM Harpy3kamu. Hampu-
Mep, B JIeTHee BpeMsI IPU YCUJICHHOM HC-
MTOJIb30BaHUM KOHIWIIMOHEPOB Harpyska
CYIIIECTBEHHO BO3pACTaeT, 1 IMTOIKITIOUeHIe
JIOTIOJTHUTEJTHBIX MOIITHOCTEW, HalpuMep
Ha COJIHEUHBIX OaTapesx, Haubosee 3¢-
(GeKTUBHO PabOTAIOIINX B COTHEYHYIO TTO-
IOy, MOIJIO OBbI COTIOCTaBUTH TMKY IIO-
TpeOJIeHUST TTUK TeHepalluy U TaKUM o0pa-
30M CIIOCOOCTBOBATH IPENOTBPAIIEHUIO

Tabauya 2

Mnanupyemoe Ha nepuog Ao 2020 roaa pacnpeneneHme MoWHoCTeH
no oTpacnam U BUAAM notpedutenei
(MCTOYHMK — AreHTCTBO MO NPOTrHO3UPOBAHMIO HaNaHCOB B 3NEKTPOIHEPTETUKE)

w w
§ E g w = w 5 E <<
& 4= z= == £
OTPAC/IN MPOMBILIEHHOCTH x Es = S35 e =
o ]
S S | 3% | £ | 28
o w > a
= =
Bca npombiwneHHOCTb 29 20 11 8 27 5
JNeKTpoIHepreTUKa 13 17 34 33 1 2
Xumus u HedTexmmma 34 15 12 3 31 5
YépHasa metannyprus 29 17 8 6 37 3
MawmuHocTpoeHue 42 8 5 36 4
Tabnuya 3

YcTaHOBNEHHasA MOLWHOCTbL pa3nuyHbix BupoB BUI B Poccuu
M COOTBETCTBYIOLME 06BEMBI NPOU3BOACTBA 3/IEKTPOIHEPrUN
(MCTOYHMK — ATeHTCTBO MO NPOrHO3MpoBaHUI0 6anaHCOB B 3NEKTPOIHEPTETUKE)

XAPAKTEPUCTUKU

3JIEKTPOCTAHLMU

N0 25 MBT
CUTAHUE
BUOMACChHI
U BUOTA3A

[T}
e
=
=
o
=
[}
-]

COJIHEYHBIE
NPUNUBHbLIE
TEOTEPMAJIbHbBIE

YcTaHoOBNEHHAA MOWHOCTb, MBT 2186,5 | 683 12 0,02 1,5 76,5 1413
06béM Npon3BoACTBa, MAPA KBT-4 841 | 28 | 9,7x1073|2,0x1075| 0 0,4 5,2
[lona B COBOKYNHOM Npon3BOACTBE, % 0,9 0,3 0 0 0 0 0,5
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aBapuy U TIOCIIEMYIOIETO TOPOTOCTOSIIE-
ro pemoHTa. ElIE onuH npumep ncnosb3o-
BaHust BMUD B KauecTBe KOMITEHCALIUM TTO-
Tepb B 9HEPTOCETSIX: U3BECTHO, UTO B 3aBU-
CUMOCTH OT CTEeTIeHU W3HOIIEHHOCTHU
SHEproceTell MoTepu B HUX MOTYT JOCTHU-
ratb 30% U yBeIM4eHrE MOILIHOCTU B MEC-
T€ TIPOM3BOACTBA 3JICKTPOIHEPTUU BTy
MpobJIeMy He pellaeT, MMOCKOIbKY TTPUBO-
JIT K ell€ OOJbIIMM TOTEPSIM, HO €CJIH,
CKaxkeM, BIOJIb JIMHUU BJICKTporiepenayd
pa3MeCTUTh DPSII TOACTAHIIMI Ha OCHOBE
BUD, TO sHEeprust ¢ HUX Morjia ObI KOM-
TMIEHCUPOBATh TIOTEPH U, UTO BaxkKHO, 00Oec-
MEeYUTh MOTPEOUTENST B MOJTHOM OOBEME.
Ilo «conmHeuHOMy pecypcy», 1O KpaitHei
Mepe, YacTh Hallleli TeppUTOPUU HE YCTY-
MaeT BEAYIINM MTOTPEOUTEISIM COTHEUHOM
sHeprun. M B 3TOM ciydae mpoiiie B HEKO-
TOPBIX TPYIHONOCTYITHBIX paiioHax ycTa-
HOBUTH COJTHEUHBIC OaTapeu, 4yeM TSIHYTh
JIMHUU 3JICKTPOIIEpeaud WA TIBITAaThCs
HCTIOB30BaTh 0O0OPYIOBaHKE TSI TeHepa-
MU 3JIEKTPOSHEPTMH Ha OCHOBE CXMTa-
HUU HEBO30OHOBJsIEMOro TorumBa. YTo
KacaeTcsl BETPSIHBIX pecypcoB, To B Poccun
OHM HaXOSTCS BIOJb OEPEroBbIX JIMHUM,
TMOCKOJIbBKY MUMEHHO 31IeCh 13-3a Tepernaaa
TEMIIEpaTyp BETPHl JOCTATOYHO CHUJIbHBI 1
MMEIOT YCTOMYMBBIN xapakTtep. PaszButue
BETPOSHEPIeTUKU 11eJIECO00pa3HO B paii-
oHax KpaitHero CeBepa, Ha TOOEpeXbsX 1
OCTpPOBaX CEBEPHBIX U BOCTOUYHBIX MOpEi
U B psae apyrux MecT. [1pu cpenHeromo-
BOIA CKOPOCTHM BETpa, MpPEBbILIAIOIIEH,
Kak TMpaBujo, 5 M/c, TpUMEHEHNUEe COBpe-
MEHHBIX BETPOBBIX 3HEPrOyCTaHOBOK
(BDY) yxe onpaBaaHHO, TaK KaK COOTBET-
CTBYET MHCIIOJIb30BAaHUIO YCTaHOBJIEH-
Hoii MoiiHocTu BDY B pasmepe mpumepHo
3—5 thic. KBT'u B roa. [ToMmumo cosHeu-
HOIi, BETPSIHOI M reoTepMajibHOI 3Hepre-
TUKU 00JIbIIOI MoTeHuMan B Poccun ume-
IOT TPOEKThl MO CXUTAaHWUIO OMOMACCHI.
K 6ruomacce oTHOCSTCSI pa3TnyHbIe SHEP-
TOHOCUTENIM PACTUTEIBHOIO MPOUCXOXKIE-
HUsl, oOpasyloliuecs: B rnpouecce (GoTo-
CUHTe3a, TakMe Kak JApeBecHHa B BUJE
CTPYXEK UJIM HEoOpabOTaHHBIX OCTATKOB,
OTXO/Ibl CEJIbCKOXO3SMCTBEHHOM MpPOIyK-
u. TpaaULIMOHHBIN CIIOCOO CXXUTAHUS —
B KOTJIaX BBICOKOTO JaBJIEHUSI, OTHAKO Ta-
Koli crioco® obsagaeT HU3Koi 3 GheKTUB-
HocTbIo TIopsiaka 50—60%. OnTuManbHbII
Crnoco® MCMoIb30BaHUs OMOMACChl — 3TO
e€ razudukanus ¢ MOCIeAYIOIIMM CKUra-
HUEeM B Tra3oBbIX TypOuHax. [lpu Takom
cnocobe KIT/ ncnonb3oBaHusi 6MoMacchl
JOCTUTAeT 3HauYeHui 10 93%, 4TO TOUTH B
nBa pasa npebiliaeT KITI ot mpsimoro
cxuranusi. [lpenBapuTesibHbIe PaCUYEThI
MOKAa3bIBAIOT, YTO TypOOTreHepaTophbl, pabo-

Talollye Ha MPOAYKTax rasudukannu ouo-
MaccChbl, MOTYT YCIIEIIIHO KOHKYPUPOBAaTh C
TPaOULIMOHHBIMU TEIUIOBLIMU, S0EPHBIMU
U TUAPABINYECKUMU SHEProyCTaHOBKAMMU,
OITHAKO 3TO CIIPABEIJIMBO TOJIBKO IIPU BbI-
IOJIHEHUM JIBYX IJIABHBIX YCJIOBUI: HaIM-
YUl HEOOXOAMMOTIO KOJIMYeCTBa OMOMacChl
U e€ mnpuemsieMoil croumoctu. MMeHHO
MO3TOMY HauOoJiee MpUBJIEKATEIbHBIMU
SBJISIIOTCSL TIPOEKThI MO CXKUTAHUIO OUOo-
Macchbl Ha OOBEKTAaX, PACIIOJIOXEHHBIX Ps-
JIOM C UCTOYHUKAMU PACTUTEIbHBIX OTXO-
JIOB — LIEJUTIONIO3HBbIMU (pabpuKkamu, dep-
MaMU, LICHTpaMU MepepabOoTKH CeJIbCKOXO0-
39MUCTBEHHOW MPOITYKLIMHU.

BoiBOA

B Poccum ecth HeoOXomMMBIE TIPUPOJI-
HBIE PECYPCHI JIUISI Pa3BUTHS aTbTePHATHB-
HBIX MCTOYHUKOB dHepruu. Hemb3st cka-
3aTh, YTO 3TH PECYPChl TPUCYTCTBYIOT B
M300WJIMY ¥ PaBHOMEPHO DAaCIIpe/ieIeHbI
10 TEPPUTOPUU, HO MOXKHO YTBEPXKIATh,
YTO CUCTEMBI 2JIEKTPO- U TeTUIOCHAOXe-
HMSI Ha UX OCHOBe OyIyT HarboJiee BOCTpe-
OoBaHbl B ynajn€HHbIX yrosikax Poccuu
(60% TeppuTOpUM CTpaHbl C OOLICH YKC-
JICHHOCTBIO HaceJieHUsI He Oosee 20 MIIH
YeJI0BeK).

Ha ceromustirauii nenbs BUD crosTt mo-
poxe, 4eM TpaaulIMOHHBbIE WCTOYHUKU.
BriostHe oueBMIHO, YTO WMEHHO 3TO OT-
TAJIKUBAeT WHBECTOPOB U TE€HEPUPYIOIINe
KOMITAHUM OT aKTWUBHOTO WHBECTHPOBA-
Hus B HUX. [lomoOHOe TonokeHue Beleit
MOTEHIIMATBHO MOXET TPUBECTU K TOMY,
YTO, KOTJIa BECh MUP OyIeT TMoJy4arb Cy-
LIECTBEHHYIO TOJIO 3JIEKTPOSHEPTUU U3
aJIBTepHATHBHBIX KICTOUHUKOB (a EBpona u
CILA miaHupyoT TOBECTH 3Ty OO JI0
20% x 2020 romy), Poccust okaxercst 6e3-
HanEXHBIM ayTcaiiIepoM B 3TOI 00JaCTH 1
HaM MPUAETCS OKYNATh JTUIEH3UU Ha HO-
Bble TeXHOJOTUU. MI3MEeHUTHh cutyanuio B
JIYYIIYI0 CTOPOHY MOTYT TOJIBKO WHUIIMA-
TUBBI TOCYIAapCcTBa U KPYIMHBIX WHBECTO-
POB, OPUEHTUPOBAHHBIE HA UHHOBALIUU B
obnactu ucnonb3oBaHus BUD u nepeno-
BBIX TEXHOJIOTHT aBTOMaTHU3auu. DhdeKkT
OT 9TOTO BBIMIET AaJIEKO 3a MPEAEIbI SHEP-
TeTUYEeCKOil OTpaciu, Beb PU BOZHUKHO-
BEHUM CMpoca Ha COJHEYHble Oarapeu,
BETPsIHbIE TYpOMHBI U KOTJIbI AJISI CXKUTa-
HUS 6GroMacchl 00513aTeTbHO JOIKHBI TTO-
SIBUTBCSI COOTBETCTBYIOILIME MPEITOKEHUS
BBICOKOTEXHOJIOTUYHBIX PELIeHUI CO CTo-
POHBI OTEUECTBEHHbIX MTPOU3BoOAUTENCH. @

ABTOp — cOTPyAHUK GUPMBI
MPOCODT

TenedoH (495) 234-0636
E-mail: info@prosoft.ru

SCHAEFER

HAAEKHBIE CUCTEMEI
TIPEOBPA30OBAHUSI DHEPTUU

MmnynbcHbIE NCTOMHMKW NUTaH

* [Ipeobpazogarenu DC/DC

* McToyHukn nutanna AC/DC

= YCTpOICTBA yNPaBNeHNs 3apaaom
barapen

WMNYNbCHbIE MHBEPTOPBI

* Wueeptopsl DC/AC
» AC/AC-npeo6pa3osarenu

oorscm e

* [pombilLNeHHan agTomaTnaauns
* ATOMHBIE 3MIEKTPOCTAHLNM

* BoexHas NPOMBILLNEHHOCTE

* enesHoopOMHbIA TPAHCNOPT

OQHI.IHMIbeIﬁ ﬂHlfTPHBbIﬂTl]P
NPOAYKLUMUN SCHAEFER

PROSOFT’

Ten.: (495) 234-0636 « Pakc: (495) 234-0640
E-mail: info@prosoft.ru « www.prosoft.ru
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