e T www.e-heating.ru

I'IPOMbILLIJ'IEHHbII/I

.
AHAIIMTUYECKUA
HAYYHO-TEXHWMYECKKA
MYPHAJ

&
%;
o

7
' P

7

21
— e

Ch

Cadid 1
T R —

= 1F

W

N e FMHIL0100d IHMIUE M 834109004 1M3UE WIGHHIUTIGWOdU

NMPUMEHEHUA MHﬂYKUMOHHOFO HAI'PEBA
B HEOTETA30BOM MPOMBILLJIEHHOCTH

710Z/E

c. b0

ECTECTBEHHOE UMTOPTO3SAMELLIEHWE: | 3JTEKTPOMAIHNTHAA HATPEBATEJTN LUKA®OB
POCCUNCKUIA PLIHOK COBMECTUMOCTE KABEJIBHBIX YIMPABJIEHWA C AHOOAWMPOBAHWEM
CUCTEM MPOMBILLJTEHHOTO LIETEW. MOBEPXHOCTW HLLIY-A c.46
AJIEKTPOOBOI PEBA c. 20 TEOPUA N 3KCMEPUMEHT  c. 34



|
!_‘-_-. I‘_' ‘
Lobbiva TpascropTHpcE+a .
KOMIJIEKCHBIE PELLEHUA ANA NPOMbBILWJIEHHOCTHU
TEMJION3019LNA CUCTEMbI OBOIrPEBA CUCTEMBI 3HEPI'0CHAE)KEHVE
InWarm Wool _ PeaucTyBHblid kabens ”y”PAB”EH”_F_' -
InWarm Foam \“\\ CKUH-cUCTEMA s < ]

000 «CCTaHeproMoHTaX» ABNAETCH CTPYKTYPHLIM NoApasaeneHnem XenauHra
«CneuunaneHele cucTeMel U TexHonoruu» ¢ 1991 ropa cnewyanusupyolierocs
Ha nponssogcTBe KabenbHblX cucTeM anekTpooborpesa u cKMCTeM ynpasieHus.

MHoroneTHuit oneiT paboTsl 8 cdhepe NpoeKTUPOBaHUS, BHEAPEHUS
cycTeM anekTpuyeckoro oborpesa u TeNnoBoM W3oNALWN MO3BOAUN
HaM copMUpOBaTL NOMHBINA NepeyeHs YCnyr U CTaTs NMAEpPaMK OTPaCHM,

Paboran c HaMu Bbl nonyvaere:

* KOMMONeKCHBIE pELLIEHMH «nog Kny»

¢ «eNHYI0 TOYKY» OTBETCTBEHHOCTH

® Ny4LWNIA YPOBEHL Ka4eCTBa KOHEYHBIX CUCTEM

® pelleHue CaMblx CNOMHBIX 3a/1aYy B yCTaHOBJIEHHbIE Bamu CPoKW.

141008, MockoBckas o6nacts, r.MeiTriyy, MpoekTupyemsii npoesg 5274, crp. 7
Ten/dakc: +7 (495) 627-72-55. www.sst-em.ru; www.teplomag.ru. email: infofdsst-em.ru




ObpalleHure K yuTatenam
HoBoctm oTpacnun
Py6puka «[pombliluneHHbl 31eKTpooborpes»

A.B. Mup3osaH

EctecTBeHHOE NMMNOPTO3aMelleHne: pOCCI/II7|CKMI7I PbIHOK
cncTem NpoOMbILLINEHHOTO 3ﬂe|<Tpoo6orpeBa

H.H. XpeHkos, A.B. lNueosapos, E.M. }Kensakos, I A. MnwunH

Pe3ynbTaThl 3KCMepUMEHTaNbHbIX MCCNeAOBaHNIA TEMNOBbIX
napameTpoB 06OrpeBaemMbix MIaCcTUKOBbIX TPY6OMPOBOAOB

b.B. Manbkos, 0.A. lemunpos, A.C. MnkasnbsaH

ONeKTPOMAarHWTHaA COBMECTVMOCTb KabenbHbIX Lienel
Teopwist 1 SKCNEPUMEHT

C.B. Bacunbes, C.A. Dunmnnos

MNepenoBble TEXHONOMMK SHePro3dGeKTUBHOCTH,
aBTOMATV3aUMW 1 yNpaBReHnsa 31eKTpooborperom

C.B. Bacunbes

HarpeBaTenu wkadoB ynpasneHusa ¢ aHOAMPOBaHNEM
nogepxHocTu HILY-A

WN.A. Makynos, t0.A. HukntnH

ObopynosaHue 1 0COOEHHOCTU MPUMEHEHWS VHIYKLUMOHHOTO
HarpeBa B HehpTerazoBOM NPOMbILWNEHHOCTM

M.A. ferTtapes

MemayHapogHble M HaluWMOHaNbHble CTaHAAPTbl YMPaBIEHNA
NnpoeKTamu

Py6puka «dneKkTpooTonneHue»
A.C. CenesHeBa

Flora aroma — nepBblit NonoTeHUECYLWNTENb C GyHKUMEN
apomaTtusaumn

Py6puka «Jlyuwine niogmn otpaciam»
Anekcanap Hukonaesny JloabiriH
Py6puka «dangxect ny6nmkaumim»

Py6puka «<Summary»
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CaupeTensbcTaa BbliaaHsl OeaepansHoit cnyx6oi No Hapsopy B chepe CBA3M,
VHYOPMALIMOHHbBIX TEXHONOTMIA N MaCCOBbIX KOMMYHVKaLUMiA (POCKoMHaA30p).
’KypHan pacnpocTpaHATCA CPpeaun PyKoBoAUTeNnel 1 BedyLuux CneLyranuctos
I‘IpeﬂﬂpMﬂTV]ﬁ He¢TeFa3OBOIﬁ OTpac/In, CTPOUTENBbHbIX, MOHTAXHbIX 1 TOPrOBbIX
KOMFIaHl/IIZ, NPOEKTHbIX NHCTUTYTOB, Hay4YHbIX Opl’aHMBaLlMI;‘, Ha BblCTaBKax

1 NPOGUNBHBIX KOHPEPEHLIUAX.

MaTepl/Iaﬂb\, OFIyGJ'IVIKOBaHHbIE B XypHarsne, He MoryT 6bITb BOCNpou3sBeaeHbl 6e3
cornacva pefakymnm.

[MoanncHo nHAeKC B Katanore AreHTcTaa «Pocneyatb» «faseTbl. KypHanbi» - 81020.
MHeHwA aBTOPOB My6MKYEMbIX MAaTEPMaNOB HE BCERAA OTPAXKAIOT TOYKY 3peHMA
peaakumn. Pegakuma ocTaBnseT 3a Coboi NpaBo peaakTMpoBaHua mybavuKyemblx
matepnanos. PeuaKuwﬂ He HeceT OTBETCTBEHHOCTM 3a OWWBKM 1 oneyaTkm

B peKamHbIX 0ObABNEHNAX 1 martepunanax.
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Ten. +7(495)921-36-42. www.mosobltip.ru, e-mail: info@mosobltip.ru

Tupax: 2 000 3K3. ISSN 2221-1772
MoanucaHo B neyats: 21.10.2014



M.J1. CmpynuHckuti

Mpepncenatenb pefakLMOHHOMO COBETa,
pykoBoauTens Mpynmnbl KOMNaHW
«CneunanbHble CMCTeMbl Y TEXHONOTUN,

KaHAMAAT TEXHNYECKMX HayK,
3acnyeHHbin ctpouTenb Poccnmn

M.L. Strupinskiy

Chairman of the Editorial Board, Head
of Special Systems and Technologies
Company Group, Dr.-Eng., Honored
Builder of the Russian Federation

Yeaxxaemvie konneau!

Pag npepctaButb Ballemy BHUMaHWMIO OuvepefHOW, MATHAAUATbl HOMep Hallero
XKypHana. Ha npoTaxeHun Tpex C MOSIOBMHOW fleT, Ha CTpaHuLUax efUHCTBEHHOro
OTpacNieBOro M3faHWA Mbl NpeAcTaBfAfeM pe3ynbTaTbl UCCAEeOOBaHUA M Aydwune
npaKT1yecKune Kemncbl, HanpsaMyo CBA3aHHbIE C 31eKTPO0BOrpeBoM.

Matepuasnbl 3TOro HOMepa, Tak WU MHaye, CBA3aHbl C AEATENIbHOCTbIO POCCUIACKIMX
npeanpuaTii, pa3paboTkamy HaLIVX MHXEHEPOB 1 yUYeHbiX. O6bABIEHHbIE 3anagHbIMM
CTpaHaMm CaHKLMW B OTHOLLEeHUN Poccum, akTBM3MpoBanu pa3paboTKy 1 peannsaumio
nporpaMmM MMMopTo3aMeLLeHNA MPaKTUUeCKn BO BCEX OTPAC/SAX MPOMbILIEHHOCTW.
B cTaTbe «EcTecTBEHHOE MMNOPTO3aMeLLeHMEe» PACCMOTPEHDI BbI30BbI U BO3MOXXHOCTY,
KOTOPbIE OXMAAIOT OCHOBHbIX UIPOKOB POCCMINCKOIO PbIHKA CUCTEM MPOMBILLIEHHOTO
3neKTpooborpesa.

Haww konnern u3 komnaHum «fas-NMpoekt UHXMHMPpUHr» (Yda) npefcTaBnAoT cBov
pa3paboTku B 06nacTM UHAYKLMOHHOIO HarpeBa B HedTerasoBow NPOMbILLIEHHOCTU.
PesynbTatamm  COBMeCTHbIX  MCCnegoBaHWi B obnacty  3nekTpooborpesa
npenBapuTesIbHO  M30MMPOBAHHbBIX MNOMNSTUNEHOBbLIX TPYO6OMNPOBOLOB LenATcA
cneumanuctbl KomnaHum «CCT», «Yebokcapckoro Tpy6Horo 3asopa» u [pynnbl
MNONMMMEPTENNO. Cneuuanuctol «3aBoga KCT» un «HMN® 3JIHAM» npepcrasnaioT
pe3ynbTatbl COBMECTHOW PpaboTbl MO M3YyUYEHMIO HAaBOAOK B CIabOTOUHbLIX Liensax oT
TpexdazHol uenu.

TpaAULMOHHO B HalleM XypHase Mbl pacckasblBaeM O HOBbIX MPOAYKTaX W peLleHnAX.
B s3Tom Homepe cneumanuctbl MK «CCT» npeAcTaBAAlOT MyIbTUNPOrPaMMHbIV peryna-
TOp TemnepaTypbl AS1f NPOMBbILLIEHHbIX cMcTeM 3nekTpooborpesa PTM-2000, Harpe-
BaTenu wkados ynpasneHusa HLLY-A 1 3KCKMO3UBHYIO IMHEKY NONOTeHUecywmTenemn
Tennontokc Flora aroma.

Martepuanbl )XypHana HarnaaHO AEMOHCTPVPYIOT BbICOKWI HTENNEKTYaNbHbIN U TeX-
HOMOrMYeCKNin NoTeHUMUan PoCCUNCKNX NPeanpuATuiA. i yBepeH, 4To orpaHuyeHne
NMOCTaBOK 3apybexHbIX TEXHONOMMIA ABNAETCA HOBOW TOUKOW POCTa ANs OTeYeCTBEH-
HOI NpombliwieHHocTU. CunTalo, YTO B Hallel oTpacawu, Gnarogapa CcornacoBaHHbIM
AeNCcTBNAM NPOV3BOANTENEN, OCHOBHbIX NOTpebuTenein u rocyfapctsa, npouecc Nm-
NopTO3aMeLLEHNA MOXET ObITb 3aBepLUeH B GivKaiilive ABa roga.

Dear Colleagues!

I'would like to present to your consideration the current, fifteenth number of our Magazine.
Over three and a half years we present within the covers of this unique industrial magazine
the research results and the best case studies directly associated with the electric heating.

The materials of this issue are related in some or other way to activities of Russian enterprises,
development of our engineers and scientists. The sanctions announced by western
companies against Russia have catalyzed development and implementation of import
substitution programs in virtually all industrial segments. The article “The natural import
substitution”examines challenges and opportunities the main players in the Russian market
of the industrial heating systems are expected to be faced with.

Our colleagues from Gas-Project Engineering (Ufa) present their developments in induction
heating for oil-and-gas industry. Specialists of SST Company, Cheboksary Pipe Plant and
POLYMERTEPLO Group impart the results of joint research in the field of electrical heating
of pre-insulated polyethylene pipelines. The results of joint studies of currents induced by
three-phase lines in low current circuits are presented by specialists of KST Plant and NPF
ELNAP, LLC.

It has become a tradition to describe the new products and solutions in our Magazine. In
this number, specialists of the SST Company Group present a multi-program temperature
controller for industrial electrical heating systems PTM-200, heaters for control cabinets
NSHU-A and an unparalleled product line of towel dryers Teploluxe Flora aroma.

The materials published in the Magazine issue clearly demonstrate high intellectual potential
and technological capabilities of the Russian enterprises. | am confident that restriction of
deliveries of foreign technologies is a new growth point of the domestic industry. | believe
that in our industry, thanks to the concerted actions of the manufacturers, major consumers
and the State, the process of import substitution can be completed over the next two years.

NPOMbILAEHHbI SNTEKTPOOBOTPEB U SNEKTPOOTOMNNEHME, N0 2/2014
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HOBOCTW OTPACIIN

CaxanuHckon HedpTn 125 ner

Caan'II/IHCKaH HedTb OTMeyYaeT
3HAKOBOE COObITVE: POBHO 125
1eT Ha3a[] Ha TEPPUTOPU HbIHELL-
Hero OXMHCKOro parioHa BNepBble
B HedTerazoson otpacnn Caxanu-
Ha OblnV NpoBefeHbl reonoropas-
BeAouHble paboTbl. MIMeHHO ¢ 3T0-
ro MomeHTa bepeT CBOe Hayano
6oratasa mMcTopua [O6bIUM Caxa-
JIMHCKNX YrNeBOOOPOOB.

O Hanuuum «kepocKH-BoAbl» (Tak
MECTHbIe MKUTENM Ha3blBanu »uf-
KOCTb C 3aMaxoM KepocKHa) B He-
KOTOPbIX CaXalMHCKMX peyyLiKax
M MPUOBPaXHbIX AMax Npeanpu-
MMYVBbIE JIIOAN Y3HaNM ellle B KOH-
ue 19 Beka. B 1879 rogy cneumans-
HO ANA TOro, YTOObI BEIABUTL 3ana-
Cbl HedTV 1 3aCTONOUTL YuacTKK,
MO MNOPYYeHWI0 CBOEro X03AMHa
Kynua Anekcesa VBaHoBa Ha
OCTPOB NPUOLINO ABOE MPUKa3UM-
KoB. lepBble »Ke NMONCKOBbIE CKBa-
XUHbI OblNM  NPobypeHbl  Yepes
[lecATb NeT HacneaHUKoMm ViBaHo-
Ba, NeTepOypPKCKMM OTCTaBHbIM
dnoTtckum oduepom puropriem
3oToBbIM. [nd 3Toro B MeTepbypre
MM ObINM NPUOBPETEHBI UeTbIpe

6ypoBble YCTaHOBKY, a K neTy 1889
. Oblna CHapAXeHa nepsas reono-
rMyeckas sKcneguuma Ha cesep
CaxannHa, BO3IMaBWI  KOTOPYIO
OMbITHBIA FOPHBIA UHXeHep Jleo-
nonba bauesmy.

cTOpWA NPOMBILLNEHHON A06bIYM
yrnesogoponos Ha CaxanvHe 6e-
peT cBoe Havano B 1928 ropy, Kor-
na 10 aBrycta 6bi10 06pa3oBaHoO
rocyfapcteeHHoe obbefnHeHve
HepTAHOM 1 ra3oBOM MPOMbILL-
NeHHOCTV B dopme TpecTa oblie-
COIO3HOMO  3HaueHuAa «CaxanuH-
HedTb», HblHe «CaxanMHMopHed-
Teras», fjoyepHee obulectso OAO
«HK «PocHedTb».

3a bonee uyem BOCEMb AECATKOB
net «CaxanvHMopHedTeras» npo-
wen nyTb OT HebOMbLIOro TpecTa
110 NepeioBOro NPeAnpPUATUS, UC-
NOMb3ylOWEro  MHHOBALUMOHHbIE
meToabl Ao6bluM. Tak, BrnepBble
B OTPaC/M Ha CaxanMHCKMX Npo-
MbIC/IaX B MPOMbILLIEHHOM Mac-
Wwrabe GbINM BHEAPEHDI TEMNOBbIE
MeTOoAbl BO3AENCTBMA Ha NnacT,
KOTOpble MO3BOAWUAW YBENUUNTL

obbem  [100ObIUM  BbICOKOBSA3KMX
HedTel, pa3suTve nomyuwn ras-
NMPTHBIN CNOCO6 [06bIYM HedTW, B
TOM  unCfle  KOMMNPeCCOPHbIN.
A ycnelwHbin onbiT «CaxanuHMop-
HedTeraza» no OypeHuto HaKIoH-
HO-HaMPaBEHHbIX CKBXKWMH Nof
[HOM MOpA Oblfl BNOCNEACTBUM UC-
NOMb30BaH Npw paspaboTke caxa-
JIVHCKVIX WenbGOBbIX MPOEKTOB.

C Tex nop obLiecTBoM Obin0 A06bI-
TO oKono 130 MH TOHH HedTU 1

6onee 70 mMnpa KybOMETPOB rasa.
Ha cerogHAwHMA MomMeHT «Caxa-
NIMHMOpHedTeras»  OCyLecTBnAeT
exxerogHyio fobeluy B pasmepe 1,2
MJTH TOHH HedTn 1 6onee 400 MH
KybOMeTpOB rasa.

«CaxanMHmopHedTeras» — ogHo 13
CTapenLmx HedTenoObIBAOLLIMX
npeAnpPUATUIA. BeinonHAeT GyHKUmMM
onepartopa no 6onee Yem 30 nuueH-
31AM Ha pa3paboTky HedTerazosbix
MecTopoxaeHuin CaxanvHa.

HoBas Bepcusa canta o cuctemax aHTnobnepeHeHus Freezstop

KOMI‘IaHV]ﬂ «CneuyansHble cu-
CTEMbI 1 TEXHONOTNN», OAWH 13
KPYMHeMLIMX MUPOBbLIX MPOW3BO-
auTenelt cucTem anekTpooborpe-
Ba, 3aMycTuna obHOBNEHHYIO Bep-
cuio calta bperpa Freezstop. Mop

Ha 25 T PORTRAART KPR
iR KBOAM, BOROCTOMMCH

% gones 100 000 gyo0sa
NN CREORDIMMTE, T N0

CHCTRAY DBOFPR0D CIMOCTORTRNLEG!

3Tum 6peHgom Komnanmna «CCT»
BbINYCKAET TFOTOBbIE KOMIMEKTb
AR 3alWTbl OT 3aMep3aHna ObITo-
BbIX TPYOOMPOBOAOB, /15 3aLMTHI
KPOBAIN 1 BOAOCTOKOB OT COCYNeK
1N OTKPbITbIX MIOWAAOK 1 CTyne-

Nt

BCITIENY B SICTH FOWEL

OcTasste 3anexy Ha Secnnativio
KOHCYMBTILMIC NO NoRGopy

i e it it B33
[Tt ——

Heln oT Hanegu. Ha cante www.
freezstop.ru MOXXHO MONYUNTb BCIO
MHGOPMaLMIO O MPOAYKTaX, MO40-
6paTb HYXHbIA KOMMEKT, Mony-
YUTb KOHCY/NbTauMio  creymnani-
cToB «CCT» 1 0POPMUTL 3aKas.

m«ﬁm
EWEAHEBHD 1800

‘Q.'h -

365 sk B roy COR IS

B nuHenky Freezstop BxomAaT cu-
CTembl 0borpeBa TPy6ONpoOBOAOB
Freezstop (mowHOCTb 25 BT/Mm),
Freezstop Lite (MowHocTb 15
B1/m), Freezstop Simple Heat
(MolHOCTb 18 BT/M € BumeTannu-
UeCKMM TEPMOPErynaTopomM) 1
Freezstop Inside (MouwHocts 10
Br/m ona pasmeweHna BHyTpwu
Tpy6bI). B 2014 rogy nuHeiiky ao-
NOMHWNW  KOMMNEeKTbl  Freezstop
Roof, koTopbiii NpenoTBpaliaeT
00pa3oBaHVe CHera M Hanean B
BOAOCTOUHbIX CMUCTEMax W Ha
Kposne u Freezstop Patio, koTo-
pbii NpefoTBpallaeT 0b6pa3oBa-
HVe CHera v Haneaw Ha JOPOXKKaXx,
BXOIHbBIX rpynnax, naHgycax, cTy-
neHax. Bce npopgyktbl Freezstop
NpofatoTca B yAOOHON yNakoBke C
NOAPOOHBIMA  UHCTPYKUMAMY 1
HeobXoAUMBIMM AMNA MOHTaXa akK-
ceccyapamu. [pogyKTel  cepum
Freezstop MOXHO npuobpectv B
KPYMHeMLWMX  TOProBbiX — CeTAX
dopmarta DIY, a Takke B TOProBbIx
TOUKax MapTHEPOB  KOMMAHWK
«CCT». Bca nuHelka npoaykToB
Freezstop sbinyckaetca B Poccuy,
YTO MO3BONAET MPEANOXUTb MO-
TpebuTenam KauyeCTBEHHbI Mpo-
[YKT C rapaHTuel Npon3soanTena
NO AOCTYMHOW LieHe.

Mpecc-cnyx6a K «CCT»

MPOMbBIWNEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMEHME, N°3/2014
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HOBOCTW OTPACIIN

«3aBop KCT» Bowuen B yncno
KpPYyNHeNnwmnx poccnmncKmnx

npounsBoguTenen KabenbHo-
NPOBOAHUKOBOW NpoayKLunmn

o utoram 2013 ropa «3aBoj

KCT» Bowen B NepByto AeCATKY
Bcepoccniickoro GrsHec-peiTuH-
ra NpeAnpuATAA NO NPOW3BOACTBY
M30IMPOBAHHbLIX MPOBOAOB U Ka-
Geneit. Bcepoccuinckunin  busHec-
PENTUHT GOPMUPYETCA EKErofHO
Ha OCHOBaHUM OdMLMANBHBIX AaH-
Hbix QefepanbHoM CyKobl rocy-
[lAPCTBEHHOWN CTAaTUCTUKK. PelTHR
bopmmpyeTca No [esATU Kputepw-
AM: PEHTAbeNbHOCTb aKTVBOB, Ka-
nuTan 1 pesepsbl, YnCTas Mpu-
6binb, NPUOLITL OT NPOLAX, BbIPYY-
Ka OT npofax, peHTabenbHOCTb
npopax, 060POTHbIE aKTUBbI, MPU-
Oblfib O HANOrOOONOXKEHNA 1 ab-
COMIOTHAA NMMKBUAHOCTb.

«3aBoa KCT» no ntoram 2013 ropa
3aHAN 9-0e MecTo cpean poccun-
ckmx npegnpuAatuin no OKB3[
«31.30: Mpon3BoACTBO M30AUPO-
BaHHbIX MPOBOAOB U Kabenem.
«3aBog KCT» BxoguT B COCTaB
Moynnbl  koMnanuin  «Cneuunans-
Hble CUCTEMbI 1 TEXHOMOTUM» 1
npencTasnaeT coboit cospemer-
HbI HayYHO-MPOWM3BOACTBEHHbIV
LIeHTP, B KOTOPOM COCpeAoToYe-
Hbl IHTENNEeKTYaNbHble Pecypchl U
NMPOW3BOACTBEHHbBIE  MOLLHOCTH,
CBA3aHHbIEe C Pa3paboTKo 1 Npo-
M3BOACTBOM  KabenbHO-MPoBO-
OHVIKOBOW MPOAYKUMK Cnelmnanb-
HOro  HasHaueHua. [1pomn3Bos-
CTBEHHble KOMMIEKChl  «3aBoAa

KCT» pacnonoxeHbl B ropoge
MBaHTeeBka 1 B nocenke CodpuHo.

Kabenu v npoBopa, Bbinyckaemble
«3aBogom KCT», oTBeYaloT BbICO-
Yanwmym TpeboBaHMAM K Kaue-
CTBY, HAEXHOCTV 1 He3omnacHo-
cTn. OHM NPUMEHSAIOTCA B CTpaTe-
rmyecknx anAa Poccum oTpacnax,

TaKMX KaK: aTOMHasA 3HepreTuka,
KOCMOHaBTVKa, BOEHHO-MPOMBbILL-
NIEHHBI  KOMMNEKC, aBMacTpoe-
HVe, HedTenobbIBaOWEAA U HeDTe-
nepepabatbiBatolias  NMPOMbILL-
NIEHHOCTb, HePTEXVMUA, TPaXAAH-
CKO€e CTPOUTENBCTBO.

Mpecc-cnyx6a MK «CCT»

CHMKeHne TpeHuA — yBennyeHme
3¢ deKTMBHOCTU NepeKavKku rasa

Komnava 3M  npeacTaBnset
FMaAKOCTHbIE  MOKPbITUA — Ana
CHVPKEHVIA M3AEPKEK 1 NOTEPL NPK
TPAHCMOPTUPOBKE rasa no Tpybo-
nposofam. CerogHa TexHOMorus
HaHeCeHWA TakMX MOKPbITUI OCBOe-
Ha Ha BefylMX TPYOHbIX 3aBOAAX,
Ha HeKOoTOpbIX M3 3TWX 3aBOAOB
NPOBOAATCA B HacToAllee Bpema
PaboTbl MO HAHECEHMIO BHY TPEHHE-
rO «MaAKOCTHOrO» MOKPBITUA Ha
TPyObl AN1IA MarMcTparnbHOro raso-
npoBofa «CeBepHbli NOTOK». Kom-
naHna 3M nnaHMpyeT nokanmsa-
UMIO  MPOW3BOACTBA 3TOM  Cepum

MOKPbITWIA Ha CTPOALLEMCA 3aBofe
B Bonokonamcke.

OnarmaH  nuHeiikn  Scotchkote®
2306 - 6e3pacTBOpUTENBHOE BHY-
TpeHHee 2-X KOMMOHEHTHOe Maf-
KOCTHOE MOKPbITUE C XUMUYECKOW,
AHTUKOPPO3VOHHOW,  abpa3nBHOW
YCTOMUMBOCTBIO, YNydllaeT TpaHC-
MOPTUPOBKY ChIPbA, CHUXKAET 3KC-
rn/yaTalMoHHble pacxodbl 1 obe-
CNEeYMBAET MaKCVManbHyto 3ddek-
TMBHOCTb OT MCMO/b30BaHKA a3o-
TPAHCTMOPTHBIX CUCTEM.

OTCyTCTBME PACTBOPUTENA B COCTa-
Be MOKPbITVA MO3BONAET CO3AaBaTh

BHYTPEHHME NOKPLITUA C LWepOXO-
BaTOCTBIO B 1 MKM, CHIKaeT Tpebo-
BaHMA K TeXHOMOrMyeckomy obe-
CnevyeHuio  Be3omnacHoCTM  Tpyaa
B CuUy OTCYTCTBUA GEeH3WNoBOro
CNVPTa 1 MPOUMX NETYYMX BELIECTB,
06eCneunBaeT  NPOrHO3MPYEMYIO
TONWMHY W CHWKEHHbIA  pacxop,
NPOMAYKTa M3-3a OTCYTCTBIA YCAAKM.
AHanv3 NpYMeHeHVa 3TUX NOKPbl-
T Ha Pa3NuUHbIX  3aPYOEMHbBIX
TPybOMPOBOAHbIX  CUCTEMAX U
oleHKa 3ddeKTVBHOCTU  PaboTbl
TpybOMpPOBOAOB, BKMOYaA  Kanu-
TanbHbIE UHBECTULMM W OnepaLu-
OHHble M3AEPXKM, NOKA3bIBAET, YTO
MPU YMEHbLIEHWM LEPOXOBATOCTM
BHYTPEHHEN NOBEPXHOCTM TPYObI C
50 0O 5 MKM MakCMManbHaa CKo-

POCTb MOAAYM ra3a yBeNMYMBaEeTCA
noutn Ha 18%. OCHOBbIBAsACH Ha OT-
KPbITbIX aHHbBIX OAHOMO 13 POCCUN-
CKMX UrPOKOB Fa30BOrO PbIHKa, Bbl-
MrpbIW  OT WCNONb30BaHWA Maj-
KOCTHbIX MOKPbLITUA MpU  NPOUmX
PaBHbIX YCNOBMAX MOXET COCTaB-
NATb [0 1,66 MIH. pybnein umcTom
NprobINK B AEHb.

pecc-cnyx6a 3M

AHTUKOPPO3NOHHaA 3awwnTa TPy6onpoBoaoB 6e3 XpoMaTUPOBaHUSA

omnanuna 3M npefcTasnaeT B

Poccun WMHHOBALIMOHHOE aH-
TUKOPPO3MOHHOE  3MOKCUAHOE
NOPOWKOBOE MOKPbLITUE C MOBbI-
LIEHHOW CTOWKOCTbIO K KaTOAHO-
My OTCNaVBaHWMIO Y BOLOCTOMKO-
CTblO aaresnu - 3MTM
ScotchkoteTM 6233P. Matepwan
COOTBETCTBYET  CYLIECTBYIOWMM
TpebOBaHUAM K aHTUKOPPO3MOH-
HbIM MOKPbLITMAM 6e3 MCMOoMb30-
BaHWA XPOMAaTUPOBaHMA © Ce-
PbEe3HbIX M3MEHEHWU TEXHONOMU-
UECKMX MPOLECCOB Ha TPYbOHbIX
3aBOfax.

J1abopaTopHble ¥ MPOMbILLTIEH-
Hble UCMBITaHWA 3TOrO MOKPLITUA
Ha OAHOM W3 KPYMHEeRLWnX Tpy6-

HbIX NPOM3BOACTB B Poccum no-
Kasanu, 4To 3MoKCcKaHoe NopoLu-
KOBOE MOKPbITME, HaHeCeHHoe
B OObIUHOM TEXHOMOrMUYECKOM
pexrme, HO 6e3 XpoMaTHON 06-
PaboTKM TPYObI, MO3BOAAET MNONY-
UNTb aHTVKOPPO3MOHHOE MOKPbI-
Tve, oTBedvalollee TpeboBaHUAM
cneundvkaumy  KomnaHmm las-
NpoM, a Takxe Hambonee CTpo-
M 3apybexxHbiM  cneunduka-
LMAM.

XpomaTvpoBaHue, LWNPOKO Npu-
MeHAEeMOe CerofHA Ha 3aBofax
B Poccuu, 3anpeweHo B EBpone
M3-33 BbICOKOW KaHLepOreHHo-
CTV  LWeCTVBANEHTHOrO  XpoMma
(Cr6+), ero OCHOBHOMO KOMMO-

HeHTa. [MpoayKTbl LecTMBaneHT-
HOrO XpOMa ABAAIOTCA EHOTOK-
CMYHBIMA  KaHLiepOoreHamn, Xpo-
HUYeckoe BAbIXaHWE CoeanHe-
HWA  WeCTUBANEHTHOrO XpoMma
yBenmyMBaeT puck 3abonesBaHuii
HOCOTNOTKM, PUCK paka NErkumx.

B EBponenckom cotse MCnonb-
30BaHMe WECTUBANEHTHOrO Xpo-
Ma CYLWEeCTBEHHO OrpaHUYeHo
nvpekTmeon RoHS, 8 CLA ocTta-
NCb NMNWb eAnHUYHbIE ClyyYau
NPYMEHEHNA AaHHOW onepauum
B 3aBOACKMX TEXHOMOrmyeckmx
npoLeccax.

MomMMMo Bpeaa and 340PO0BbA,
MCMOMb30BaHNE  XPOMATHOIO

pacTBOPa YacCTO IKOHOMMYECKU
HeOOOCHOBAHHO, T.K. €r0 HYXHO
npuobpeTtatb, XpaHWUTb, nepe-
BO3UTb W YTUAM3MPOBATL Kak
OMacHbI ANA 300POBbA U OKPY-
Xatolet cpefbl Matepuan, a 310
CKa3blBaeTCA Ha KOHEYHOW CTOU-
MOCTV TPyObl C MOKpBITUEM. Boc-
CTaHOB/NEHME 1 MOBTOPHOE WC-
Nonb3oBaHve TPY6bl C XpomaTu-
poBaHMeM Takxe 3anpeLieHo,
yTO [enaeT npuobpeteHne Ta-
KOV TpyObl 9KOHOMUYECKN HEeBbI-
FOAHbBIM.

pecc-cnyx6a 3M

MPOMbBIWTEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMNEHME, Ne3/2014
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VI CTTELWAJIMSNPOBAHHASA BbICTABKA

OHEPI'ETUKA

OHeproaddekTnBHocCcTb - 2014

- QneKTpoaHepreTnka

- TennoaHepreTuka

- AnekTpoTexHn4eckoe o6opynoBaHue

- ABTOMaTu3auus

- Mpunbopsbl y4yeTa anekTpuyecKkomn
U TENNOBOW 3HEpPruun, rasa, soapl.

- O6opypoBaHue y3n0B y4eTa Tenna.
CpepncrBa AMarHoCTUKW

TEXHUYECKOro COCTOAHUA 060PYA0BaAHMS.

Cucremsl BO30yXO0- N ra3zocHab>xeHus

f“‘!‘—w

BHEPJ'ETHM

- Cpeacrea oxpaHbl 1 6e30nacHOCTH
TPYAA B SHEpPreTuke

- DKONorusi 3HepreTukn - ra3oo4nCTKa,
BOAOO4YMNCTKA U nepepaboTka oTXoaoB
AnbTepHaTUBHbIE U aBTOHOMHbIE
WCTOYHUKU IHEPrum

- KabensHO-NpoBOAHUKOBas NPOAYKLUus

- CBeToTeXHUKA

- UccneposaHusa n paspaboTku

- ATOMHas 3HepreTuka

YHHbI namny, -
19T Bawm gery

-F=-

B PAMKAX MNMPOEKTA:
V MEXKPEI MOHAJTIBHAA HAYHHO-TTPAKTUHECKAA KOH®EPEHLIIA

«9HEPITOCHAB>XXEHME.
NMOBbLILLEHUE SHEPTO3®®EKTUBHOCTWU»

Opraqu3atop:

[epsoe
BuicTasouHoe
O6vLennHeHue

pvO74.ru

AC “KOHocTb”, www.expoenergo74.ru
Ten.: (351) 755-55-10, 215-88-77

12+



HOBOCTW OTPACIIN

Schneider Electric npegcraBnsaer
PlantStruxure PES v.3.1 -
pacnpeaeneHHylo cuctemy
ynpaB/ieHNA HOBOTO NOKOJIeHNA

Piin
Piis

KOMI‘IaHVIﬂ Schneider Electric —
MMPOBOW 3KCNepT B 061acTu
yrnpaBneHvs sHeprmein — npep-
CTaBNAET CUCTEMY YMNPaBNEHWS
PlantStruxure PES v.3.1, KoTopasn
ONTUMW3MPYET HE TOMbKO MpPO-
M3BOACTBEHHbIE MPOLECCHl, HO
1 3HepronoTpebnexve.

[aHHaa cuctema ynpasneHvs Ho-
BOrO MoKoMeHus obecneynBaeT
Nerknin - AocTyn K MHbopmaumm
B peXMMe peanbHOro BpemeHy,
NOBbIWAA  MPOW3BOAMTENBHOCTb
M HAAEXHOCTb  TeXHOMOMMUYECKMX
npoueccoB.  PlantStruxure  PES
v.3.1 — OCHOBaA /19 ONepPaTMBHOTO
NPUHATMA  OMTMMANbHbIX  YNpas-
NEHYECKNX PeLleHnn U BaXKHbIN
WHCTPYMEHT  3HEpPromMeHeKMeH-
Ta, MO3TOMY ee BHedpeHue Cylle-
CTBEHHO MOBLILIAET KOHKYPEHTO-
CMOCOOHOCTb NPOV3BOACTB.

MpocToe npoeKkTpoBaHue

PlantStruxure BkntoyaeT B cebA
Habop CTaHOaPTOB QyHKUMOHANb-

HOM coBmMecTMmOCTM EcoStruxure
1 KOMMIEKC NporpammHoro obe-
cneyenmna StruxureWare, no3Bo-
NAWMIA COo3[aBaTb roToBbIE pe-
WeHMA NO YNPaBIEHWUIO TEXHONO-
rMYecknMM npoLeccamn 1 sHep-
ronoTpebneHvem. B apxutekType
nokoneHmna PES peanu3oBaHbl
nepefoBble METOAb! CTaHAaPTU3a-
umw, bnarofapsa KOTOPBbIM MOXHO
COKpaTWTb BPEMA MPOEKTMPOBa-
HMA Ha 25%.

<YHUMKALUMA 1 TUPaKMpOBaHMe
PELLEeHNI, KOTOpble BHIMMAAAT Kak
aneMeHTapHble QYHKLMM «COpy-
paste», ynpoLwalT MNpPOeKTUPO-
BaHWe CUCTEM YNpaBneHua aaxe
CaMbIX CNOXHbIX MPOW3BOACTB, —
oTMeyaeT Hatanba HunbceH, an-
peKTOp Mo pa3suTHio bu3Heca Ae-
napTameHTa «MPOMbILLNEHHOCTb>
KomnaHuy  Schneider  Electric
B Poccun. — PES ncnonbayet Bbico-
KWiA ypOBeHb MHTErpaLmn, sgdek-
TUBHblE CPEeACTBa yHUPUKaLMK,
MaclITabnpoBaHuaA,  TUPaKMPO-

BaHMA W agantauuu, YTo 3Hauum-
TeNIbHO COKpallaeT obbem Heob-
XOAWUMbIX UHBECTULIAM U CPOKM UX
OKyMaemocT».

WHTennekTyanbHoe ynpasneHme

PlantStruxure PES v.3.1 Bkniouaet
B CebA «yMHble» brbnmoTekn 1 3¢-
GEeKTBHYIO HaBUraumio, a Takxe
[aeT BO3MOXHOCTb XPaHWUTb pas-
NIVYHBIE TWMbl JaHHBIX B €fWHOM
6ase. Bce 310 obecneunsaer py-
KOBOAMTENAM W WHXeHepam [o-
CTYN K HeOHXOAVMOW, OOHOBNSIO-
LEeNCA B pexunme peanbHoro Bpe-
MeHV MHOPMaLMN — BYKBaNbHO C
MOMOLLbIO OAHOIO KIMKa.

YHVIKanbHas 0CO6eHHOCTb
PlantStruxure PES — 370 mcnonb-
30BaHVie  KOHUenuuu  Kpocc-
CCBISIOK, C MOMOLLBIO KOTOPBIX Ca-
MOCTOATENbHO BOCMPOM3BOAATCH
Te CBA3W MeX[Y TEXHONOMMYECKN-
MW OOBEKTaMM U VX XapaKTepu-
CTUKaMK, KOTOPbIE, KaK Mpasumio,
MOTYT YCTaHOBUTb TOMIbKO OMbIT-
Hble onepaTopsl. Hannune Takoro
WHTENNEKTYaNbHOMO KOMMOHEHTa
No3BOMAET [axe MOJoAbM Cre-
umanucTam 3odeKTBHO paboTaTb
1 NPVHUMATb BEPHbIE PeLleHus.

dkcnnyataums

PlantStruxure PES v.3.1 pab6oTa-
€T MO OTKPbITHIM CTaHZapTam, B
ee OCHOBe nexaT TexHonoruy
6eClIOBHON nepefaun  AaHHbIX
mexgy ACYTI n cuctemon ynpas-
neHva npeanpuAtMem. Hanuuume
MHTErPUPOBaHHbIX MHTepdeicos
ans ERP- m MES obecneunsaiot
NerkocTb J4OCTyna K MHGopmMaLmy
Ana GUMHAHCOBbLIX CyKO U pyKO-
BOACTBA KOMMaHWMK.

B pamkax PES v.3.1 napannensHo
MOTYT PaboTaTb HECKOMBKO rpym
CNeymnanncToB, B TOM uucie U
TEPPUTOPUANBHO YAANEHHbIX. V13-
MeHeHWs B MHGOPMALINIO MOXHO
BHOCWTb B pexMMe peanbHoro
BpemeHn 6e3 OCTaHOBKM MpoLiec-
Ca, MPUYEM CMEXKHbIE MPOEKTHbIe

JOKYMeHTbl KOpPeKTUPYIoTCA aB-
TOMaTUYECKN.

PlantStruxure PES v.3.1 npepo-
CTaBNAET BbICOKW YPOBEHb Ha-
JEeXHOCTW, 6e30MacHOCTU 1 3aLn-
LEHHOCTM OT Knbep-yrpo3. Molu-
Hble MHCTPYMEHTbI AMArHOCTUKM 1
BM3yanu3aLmm nomoraoT obcny-
XMBalOLLEMy NepcoHany MOMeH-
TanbHO OTCNEXMBATb Nodble cbou
1 NpefoTBPaLLATh UX HeraTUBHble
nocneacTsus.

B3rnap B 6yayuiee
Komnanusa  Schneider  Electric
Npofo/IkaeT  CBOE  pa3BuThe

B HanpaBneHuy KOMMNEKCHOro
yNpaBneHna MnpOU3BOACTBOM W
B HacCTOfLLEe BPeMsA rOTOBUT K Bbl-
nycky sepcum PlantStruxure PES
4.0 n 4.1. Hosble Bepcumn OyayT
BKfIOYaTb B CebA pALg OCHOBHbIX
XapakTepucTnk ana  addekTns-
HOTO  YNPaBNEHUA KU3HEHHBIM
UMKIOM CUCTEM, a Takke npea-
yCMaTpV1BaTb pacliMpeHHble BO3-
MOXHOCTU apXUTEKTYpbI Npouec-
COB. «[l0 BbiNyCKa CBEXMX BEPCUIA
PES Mbl mnaHupyem 3anyck HOBbIX
61bnunoTeK ANA pasfnUHbLIX Cer-
MEHTOB MPOMBILLIEHHOCTW, @ TaK-
e ANs BO3MOXHOCTen 6unbnu-
oTekn Advance Process Control,
UTO MO3BOMUT HalIWM MOSb30Ba-
TenAam paspabatbiBaTb  CUCTEMDI
ynpaeneHus no-HactosAlemy Obl-
CcTpO 1 3ddeKTMBHO. KomnaHua
Schneider Electric yxe nokasana
BbICOKMII  YPOBEHb  3KCMEpTU-
36l B 00MacTM NPOMbILLIEHHON
aBTOMaTM3aUMn, ¥ C  BbIXOAOM
PlantStruxure PES mbl ycunvaem
CBOM MO3uLMKN B 0OMacTn paspa-
OOTKM MHXEHEPHbBIX PeLleHuiy, —
oTMeyaeT Hatanba HunbceH, an-
peKTop Mo passuTmio brsHeca ae-
napTameHTa «[1pOMbILINEHHOCTb»
komnaHuy  Schneider  Electric
B Poccum.

lpecc-cnyx6a Schneider
Electric

CeMuHap No pacyeTy v NPOEKTUPOBAHMIO CUCTEM

aHTnobnepeHeHNs

-9 umiona 2014 roga B UeH-

TpanbHom oduce «CCT» npo-
wen MNPakTUYecKUn cemmHap
ONA  NapTHepPOB MO  pacuety
1 NPOEKTUPOBAHMIO CUCTEM aH-
TrobnefeHeHa KpPoBnwW, BOLO-
CTOKOB 1 OTKPBITbIX MAOLAAEN.

B cemuHape npuHanu ydyactune
TeXHWYecKkne CrneumnanucTel wu
NPOEKTUPOBWMKN  KOMAAHWNN-
naptHepos «CCT». [lposenn

CeEMUHap Beaywre MeHemXepsl
N VHXEHepbl-MPOeKTUPOBLIMKHK
komnaHun «CCTsHeProMoHTa»
1 «TennockaT», Bxoasawmx B MK
«CCT».

Ha cemuHape 6binv  paccmo-
TPeHbl 0COOEHHOCTM pacyeTa
cucTemM aHTuobneaeHeHMs Ha
ocHoBe peweHnn «CCT» ans
Pa3NINUHbIX OOBEKTOB: AN BCEX
TUNOB KPOBAM W BOAOCTOKOB,

ANS CTyneHel W nelwexXoaHbIX
30H, A1 MOPO3USbHBLIX Kamep
1 BEPTONETHbLIX MAOWAAOK, ANS
CBETOMPO3PAUHbIX  KOHCTPYK-
UMA M KMBOTHOBOZYECKMX
KOMMEKCOB. CneumnanncTsl
«CCToHeproMoHTax»  nofenu-
MCb  MPAKTUYECKUM  OTMbITOM
NPOeKTUPOBaHMA CUCTEM aHTU-
obnegeHeHns anAa  nofo0HbIX
0ObEKTOB.

MPOMbBIWTEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMNEHME, Ne3/2014



Utorn | Dopyma-BbictaBka lOra Poccun «CobcTBeHHanA
reHepauua Ha npeanpuATN

1 POPYM-BBICTABKA IOTA POCCHW
CobcTBeHHAR reHepaums
Ha NpeAnpHATHN

CTADES 191 INEDIODOSEX THENDE Th.
Gecne, HOCTR i CHISENIAS JATRAT

®

-2 niona B Bl «KybaHb3Ikcno-

ueHTp», . KpacHogap, co-
croanca | Qopym-BbictaBka tOra
Poccun «CobcTBeHHas reHepaums
Ha NpeanpPUATAN: CTaBKa Ha SHep-
roapdeKTMBHOCTb, bHecnepebont-
HOCTb W CHWKeHWe 3aTpaT». Op-
raHuzaTopom Qopyma ABnAeTCA
KomnaHua Redenex. — npodeccu-
OHaNbHbI OpraH13aTop AeNOoBbIX
MEPONPUATUIA  MEXAYHAPOAHOMO
YPOBHS.

CeropHa cobcTBeHHas BbipaboTka
JNeKTpWYeCcTBa NO3BONAET npes-
NPUATUAM HE TOMbKO CEPbEe3HO
COKPATUTb PAaCXOAbl Ha INEKTPO-
Hepruto, HoO 1 obecneunTs ee bec-

nepebonHOCTb,  YAOBNETBOPUTH
pacTyLuve NoTPeOHOCTN B HOBbIX
MOLWWHOCTAX, a B pAae oTpacnen —
YTUNM3MPOBaTb  OTXOAbl  MPOW3-
BOACTBA.

Lenbto Gopyma-BbICTaBKM NOCAY-
XNNO  CORENCTBME  BHEAPEHUIO
1 3KCMNyaTaumm obbeKkToB Manon
W CpeAHen reHepauuu Ha npea-
npuatnax tOra Poccun, a Takxke
NPOABWXKEHME TEXHOMOTUYECKHMX
pelleHnin B chepe pacnpeneneH-
HOW 3HEepreTuKku.

Dopym CBOVMM MPMBETCTBEHHbIM
cnosoM oTkpbina Onbra Vcakosa,
reHepasnbHbI UMPEKTOP KOoMMa-
HUM Redenex: «Xouy nobnarofa-
pWTb Bac 3a BbIOOP Halel nno-
waaku Ana nonyyeHna nHdopma-
UMN MO BHEAPEHMIO COOCTBEHHOM
reHepauuv Ha  NPEAnpPUATAN.
MporpamMmma MeponpuATUA BKIO-
uaeT B cebA ABYXAHEBHbIA GOPyM,
BbICTaBKy 3HeproobopynoBaHuA,
MacCTep-Knacchl ¥ OMbIT Npeanpw-
ATnA, paboTy ueHTpa Business
Connect, KOHCyNbTalyn IPUCTOB
N eXefHEeBHble 3KCKYpCWMM Ha
LeNCTByOUME  DHEPrOOOBEKTHI.
Mbl HafleeMca, YTO 3HaKOMCTBO C
NOCNefHUMM TEHAEHLUAMM B 06-
nacTn pacnpeneneHHon sHepre-
TUKW ¥ NpUMEPaMu yCNeLHON pe-
anv3aLnmy NPOEKTOB MO CO3AaHMI0
N MNCNONb30BaHMIO COOCTBEHHOM
reHepauny Oyget CnocobCTBO-
BaTb MOBLIWEHNIO SPdEKTUBHO-
CTW 1 Pa3BUTUIO BalLEro Hr3Heca,
a TaKXe W IKOHOMUKM pervioHa
B LIESTOM>.

MepBas aMckyccus Obina noces-
WeHa nepcrnekTMBaM pPa3BuUTUA
pacnpeneneHHom SHEPreTnKn
Ha 1Ore Poccuun. «CobcTBeHHan
reHepauma — HacylHas Tema ana
MHOIVX npeanpuaTuin - Poccum.
B 7o BpemA, korga pacTtyT Tapudbl
Ha 3MeKTpO3Hepruio, npeanpu-
ATVA, Y KOTOPbIX MeKTPO3HEeprna
3aHVMaeT 6orbluylo [Oo B Ce-
6eCcToVMOCTH, 3TO OYeHb CUNBHO
owyulaloT. Ho cywecTsyeT pAag
3aKoHOAATeNbHBIX  OrPaHUYEHNI
cobcteeHHOM reHepauum. O nep-
CNEeKTMBE 3TOrO  HampasfeHus
Mbl CErofjHA MOrOBOPWM, B YacT-
HOCTV — O MepCreKTVBe Pa3BUTUA
pacnpeaeneHHon reHepauum Ha
{Ore Poccum», — PomaH buueson,
OMPEKTOP MO Pa3BWTMIO U MPO-
faxam 000 «[1B Maysp Cuctems».

Kpome Toro, B nepsbiit feHb 06-
CYXOaNUCb TakMe BOMPOCHI Kak
B3aMMOJeNCTBME cybbexkToB
SHEpPreTMyecKom oTpacav v topu-
AMYECKMe acnekTbl BHEAPEHNs
COOCTBEHHOW reHepaLmn.

[ocTonHeiM 3aBepLieHnem
NepBOro AHS CTan BU3UT Ha YHU-
KanbHyto  [T2C  npeanpuAtma
000 «leHTp Conr, GyHKLMOHM-
pylolwylo Ha 6romacce m3 ny3ru
B CMIOYEHHOM BUAE.

Bropott feHb ®opyma Obin nocss-
LeH BoNpocam GUHaAHCMPOBaHWA
1 COKPALLEHMIO M3AEPKEK MPOeK-
TOB MO BHefpeHWo COBCTBEHHOM
reHepaumu. Takke  Y4aCTHUKM
CpaBHUNM 3OPEKTMBHOCTL MPO-
eKTOB C MCMOMb30BaHMeEM OT-
€4eCTBEHHbIX [1M3efIbHbIX 1 ra3o-
MOPLIHEBbIX reHePaTOPOB 1 SNeK-
TPUYECKMX arperaToB A1 Manow
SHepreTnkn. Ocobblt MHTepec ay-
AVTOPWIN BbI3BANN MacTep-Knacchl
1 BBICTYM/IEHNA IKCMepToB, Noae-
TIVBLUMXCA MPAKTUYECKKM OMbITOM
BHEAPEeHNA COOCTBEHHOW reHepa-
LMK Ha NPON3BOACTBE.

B 3aBepueHne ®opyma yyacTHu-
KM CMOFAIN MOCEeTUTb [eNCTBYIo-
WM SHEProUeHTP KomnaHum 3A0
«TaHpep» (ceTb MarasvHoB «Mar-
HWT»). DHEProUeHTP MOLHOCTbIO
17.2 MBT c KoreHepauven 1 Bbipa-
60TKOWM CO, 13 BbIXNIOMHbBIX ra308
obecneymBaeT SHeProcHabxeHve
KpynHewLwero Ha tore Poccuun Te-
MAMYHOrO KOMMMeKkca «3eneHasn
JIMHUA» N aAMUHUCTPATUBHBIX MNO-
MeLleHUn KoMnaHum MarHur.

MapannenbHo C [enoBOW Mpo-
rpamMmolt  paboTana  BbICTaBKa,
rae BCe MOCETUTENUN MOrMU 03-
HAKOMMUTbCA C PasfNYHbIMK BU-
gamm - obopynoBaHua:  reHepw-
pyIOWWM,  3Heprocbeperaumm,
obopynosaHvem,  paboTaloLmM

Ha OpraHWYyecKMx BWgax TOMIu-
Ba, cuctemammn GecrnepebonHoro
SNEKTPOCHABXKEHNS, CEPBUCHBIM
0060pynoBaHMeEM [/ MaNoN reHe-
paumn v ap.

3a aBa aHA pabotbl Gopym noce-
Tnnm 6onee 200 feneraTos, cpean
KOTOPbIX PYKOBOAWUTENM W NaB-
Hble SHePreTUKN Taknx KOMAaHWNA,
Kak: lykonn, PocHedts, P, Hu-
nurasnepepaboTka, Crbyp, EBpo-
uemeHT, TaHOep (CeTb marasnMHoB
MarnuT), Espoxum, Cap [wvraHT,
tOr Pycn, Makc Motopc, Poctos-
TeNNO3MEKTPONPOEKT U MHOrve
Apyrue.

Ha nnouwanke Gopyma paboTana
cuctema Business Connect, koTo-
pas B OuepeAHON pas Aokasana
CBOI 3PEKTUBHOCTb B OpraHu-
3aUMM AenoBbIX NEPEroBopos., —
6bin0  npoeaeHo 6Honee 150
BCTpeY, KoTopble 6e3ycnoBHO
CTanu OCHOBOW [N ANUTENBHOMO
1 B3aMMOBbLIFOAHOrO COTPYAHMNYE-
CTBa.

MeponpusaTine npoxoauno npu
nogaepKke TexHonornyeckom
nnatdopmbl  «Manaa pacnpepne-
NeHHana 3HepreTvka» n Hekom-
MepyecKoro napTHepcTga «Coob-
LLeCTBO NOTpebUTeNel SHeprum».
[eHepanbHbIt NnapTHep Oopyma —
komnanua GE, naptHep Qopyma —
POWER TECHNOLOGIES.

B xome cemmHapa npownmn npak-
TUUECKME TPEHWHIW MO Moadbopy
cneunduKaumii, No MnoaroToBke
NPOEKTHOW  [JOKYMEHTaUMM  Ha
BCeX CTaAMAX pacyeTa MpOeKTa.
Ha npumepe peanbHbiXx O6bek-
TOB 6bIN NPOBeeH MacTep-Knacc
no pabote B NporpammMe pacuyeTa
cucTem oborpeBa KpPOB/M, KOTO-
pYyI0 3KCKMIO3MBHO pa3paboTana
komnaHua «CCT» ana cBoux napT-
HepoB.

Komnanua «CCT», ABNAACb OAHNM
13 KPYMHENWWX MUPOBbIX MPO-
13BOAUTENEN CUCTEM  3MEKTPO-
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oborpesa, obecrneyrBaeT CBOVIM
napTHepaM KOMMNEKCHYO MoA-
JepXKy Ha MpOTAXKEHWUN BCErO
KM3HEHHOTO  UMKNa  MpofayKTa.
BaXKHbIM  aCMeKTOM  MpOorpammbl
NOALEPXKKM NMapTHePOB ABNAETCA
obyueHue nepcoHana. Cneumnanw-
CTbl KOMNaHM-napTHepos «CCT»
MOBBILLAIOT CBOIO KBaNMpUKaLmio
¥ NOAYYAIOT 3HAHWA O MPOAYKTax
n peweHnax «CCT» Ha OYHBIX 1
AMUCTaHUMOHHBIX TPEHWHrax v ce-
MUHapax.

lMpecc-cryxb6a K «CCT»




TexHoHWKOJ1b 3anycTuT npon3BoACTBO HOBbIX ANA
Poccum ctponTenbHbIX MaTepnanos

KOMI‘IaHI/Iﬂ TexHoHWKOJIb Ha
TeppuTOopUM 6bIBLIETO 3a-
Bofa 31 8 PA3aHun B cepeanHe
2015 rofa 3anycTuT Npou3Boa-
CTBO HOBbIX ANA Poccmun Tenno-
N30NALUMOHHbBIX MaTepunanos 13
XKECTKOTo NeHOMNONNN3oLNAHY-
paTa - PIR. [lpon3BOACTBEHHbIE
MOWHOCTM  IMHUW  COCTaBAT
30 M/TH. KB.M. NPOAYKLWW B rOA.
Oobwmnn obbem UHBECTULUN
B NpoeKkT — 1,5 mnpa pybnei.
feorpaduns nNoOCTaBOK HOBOro
npeanpuatna — Poccua n cTpa-
Hbl CHI.

Ha Tekywwmn momeHT B Poccum
TennousonaumoHHsle  nauTbl PIR
NpPaKTUYeCKX He NPOM3BOAATCH, Ha
PbIHKE LOCTYMHbI TONbKO MaTepw-
anbl MHOCTPAHHOIO MPOM3BOACTBA
MO OYeHb BBICOKMM LIEHAM, YTO
[lenaeTt Wupokoe npumeHeHne PIR
B CTpOWTENbCTBE HepeHTabenb-
HbiM. [locne 3amycka Npom3soa-
ctBa Kopnopauma TexHoHWKOJTb
6ypeT npennaratb CBOMM KiveH-
Tam NanTbl PIR MO LieHe cyLiecTseH-
HO HWKe CTOMMOCTI MHOCTPAHHbIX
aHanoroB, Yto CAenaeT matepuian
LOCTYMHbIM 15t noTpebutenei.

TennonsonAuMOHHbIE MaTepua-
Nbl 13 XEeCTKOro NeHononmm3o-
UMaHypaTta NPUMEHAKTCA ANA
TENIOBOW M30AAUMM U CO3Aa-
HUA YKIOHOB MNOCKMX KPbIW
30aHWUN 1 coopyeHnin. [ony-
CKaeTcA MCNoNb30BaTb MNANTHI
PIR ona TennoBowm wu3onAayumn
CKaTHbIX KPbIW U HapyXHbIX
cTeH. [aHHbIM Tennousonauu-
OHHbI MaTepuran MoXeT npwu-
MEHATBbCA BO BCEX KAMmaTuye-
CKMX panoHax npu Temnepary-
pe oKpyXatowen cpeabl ot -65
no +110°C.

Mnutel PIR nonb3yioTtca 6onb-
WOV NonynAapHOCTbIO 3a pybe-
oM. [lona Tennouns3onaumoH-
HOro MaTepuana M3 XecTKoro
neHononuusoumaHypata  Aand
TENNOM30NAUUN NNOCKKX KPO-
Benb Ha poiHke CLUA coctana-
eT 76%, oCTanbHble TUMbl MaTe-
pUaNoB MMEIT ropa3fao MeHb-
wyto gonto: EPS — 5,46%, cre-
knoata — 4,26%, [OBIT - 4,12%,
XPS - 1,44%. bonbwnHCTBO
KPYMHbIX KPOBEMbHbLIX KOPMO-
paumit B CLUA nmeeT cobcTBeH-
Hoe Npoun3BoacTBo PIR 1 akTne-
HO MPOABUIraeT ero B PbIHOK.

Cpean npenmyuiects PIR MOXHO
OTMETUTL Crlefyloline: Hu3Kad
roployecTb; BbICOKasa  Temnno-

TEXHO
[HUHO N

cbeperatolian CNOCOBHOCTb,
BbICOKOE COMPOTMBEHME Nnelle-
XOLHOW Harpy3ke; BO3MOXHOCTb
HannaeneHnsa OUTYMHBIX MaTe-
pUanoB HemnocpeAacTBEHHO Ha
ytennutens. Mnautsl PIR obnaaa-
0T MpeKpacHbIMK Temnnon3ons-
LIMOHHbBIMW CBOWCTBAM, BbICOKOW
npoyHocTblo (bonee 120 klla),
HU3KMM KO3GdULMEHTOM TENNO-
nposofgHoct (0,024), BbICOKOMN
[ONrOBEeYHOCTbIO  (COMOCTaBU-
MOV CO CPOKOM CIy»0bl 30aHNS).

«HoBoOe Mpor3BOACTBO MO3BONUT
co3gatb B Poccum npuHUmMnmnanb-
HO WHYID KOHOUIypaumio pbiHKa
TeNION30NALUMOHHBIX  MaTepu-
anos, NpubnM3nUTL €ro K Mmpo-
BbIM CTaHA4APTaM W 3HAUUTENBHO
paclvpuTb BLIOOP Tennounsons-
UMK, — KOMMEHTUPYET reHepasb-
HbI  avpektop  Kopnopauun
TexHoHWKOJb Bnagumnp  Map-
KOB. — TpaguLUMOHHO Mbl npef-
NOXMM CBOUM KIIMEHTaM BbICOKMI
YpOBEHb CepBMCa, afeKBaTHble
LieHbl U OTIMYHOE KauyeCTBO maTe-
p1anos».

TNpecc-cnyx6a Kopnopauuu
TexHoHWKOJTb

Delta Electronics

MoAepPHU3NpPOBaNa CUCTemy
6ecnepe6ONHOro NUTAHUSA
KomnaHum «KAKPUXUH»

CepBepHue MOMELLIEHNS KOMIMa-
Hun «<AKPVIXINH», pacnonoxer-
Hble B Mockee 1 KynasHe, Gbinm
060pyfoBaHbl  UCTOYHMKaMK  NH
Plus molHocTbio 60 KBA, BHeape-
HVe KOTOpbIX MpoBOAMA ObULIW-
anbHbI aucTprdbioTop Delta «Tem-
necTo» COBMECTHO C CUCTEMHBIM
nHTErpatopom «IBS Platformix».

«AKPUXVIH» — opnH ©3 KpynHewn-
WWX  POCCUICKMX  hapmaLieBTw-
UeCKMUX MpoV3BOAMUTENEN, BbIMy-
CKaloWWN  NeKapCTBEHHblE  Cpef-
CTBa BCex GOpPM 1 HanpaBneHuM.
KomnaHus nmeet odpuc B Mockse
N NPOV3BOACTBEHHbLIN KOMMAEKC
B KynaBHe. Cucrema 3neKkTpo-
CHabxeHna oboux 3aaHui Obina
JleLleHTPan130oBaHa: B MOCKOBCKOM
N NOAMOCKOBHOW  CEPBEPHbIX

6bINO YCTAHOBNEHO MO HECKOMbKO
NCTOYHMKOB Pa3HOM  MOLWIHOCTY,
cpenn KOTOpbIX ObiNv Kak NMHEN-
HO-VIHTEPaKTVBHbIE  YCTPOWCTBA,
TaK 1 C BOVHBIM Npeobpa3oBaHu-
emM. KoMnaHvAa noctasuna 3agady
LeHTpan13oBaTh CuUcTemy Gecne-
pPeboHOro aNeKTPOCHabKeHNA Ha
Kax oM OObeKTe,

K Hosomy MBI BbiaBMranichb Bbl-
CokMe TpeboBaHWA: TpexdasHbil
NCTOYHMK AOMKEH UMETb PE3EPBYI-
poBaHyvie N+1 1 GyHKUMOHVPOBaTb
0okono 20 MMHYT B aBTOHOMHOM
pexume npu MakCMManbHOM Ha-
rpy3ke. Kpome Toro, BaXKHbIM Kpui-
Teprem Mpu BbIOOpe WUCTOUHMKA
CTana KOMMAKTHOCTb, Tak Kak MecTo
INA pasmelleHra B 000MX 3haHnsAX
66110 orpaHnyeHo. MNpuHMMaa BO

BHMMaHWe faHHble yCnoBus, «Tem-
necto» 1 «IBS Platformix» npeano-
XMW BHEAPUTb MOLY/bHbIN VBl
NH Plus. «LleHTpanu3aums cucrembl
6ecnepeboHOrO NUTaHKs obner-
UaeT ee MOHWUTOPWHI 1 MO3BONAET
ObICTpEee pPearMpoBaTh B KPUTUUE-
CKMX CUTYaLWAX, — KOMMEHTUPYeT
PomaH Kafblkos, pyKOBOAWTENb OT-
fena nHopacTpykTypbl AT Komna-
HUK «AKPVIXH». — Peluenie Delta
Electronics, BbibpaHHOe Hammn ans
3TWX Lieneli, 06ecneymnT Halum cep-
BEpPHbIE KOMHATbl KaueCTBEHHbIM
3NeKTPONUTaHNeM, NpeaoTBPaLlan
ylepb ot nepeboes cetuy. MNomu-
MO yCTaHoBKM MBI B nomelLeHnax
«AKPUXVIH»  mopgepHmM3auma  cu-
cTeMbl GecnepeboiHOrO MUTaHWA
npednonarana 3ameHy 3neKkTpo-
WMTOBOrO 0OOPYAOBaHMA, CO3Aa-
HWe WwWTa Galnaca v MPOKMamKy
HOBbIX KabenbHbIX JIVHMIN.

«Tenepb, Koraa obe cuctembl bec-
nepeboNHOrO MUTaHUA YHUULM-
POBaHbI 1 06HOBMEHbI, XAKPVIXIAH»
MOXeET OblTb YBEpPEH B TOM, YTO
JoporocTosiee  obopyaosaHve

B CEPBEPHON He MocTpajaeT ot
BHE3anHbIX Mpobnem sHeproobe-
cneyeHna — yteepxaaeT AHacTa-
cnsa Kncenesa, ANPEKTOP Mo Mapke-
TuHry Delta Electronics. — MpuHumn
napanienbHoro  pe3epBrMpoBaHKA
UCTOYHMKOB 3TOW Cepumn noBbllla-
€T Harpy30uHyl0 CNoCOBHOCTb Ci-
CTeMbl, @ 3HAUWT, Y ee HAZIEXKHOCTb».

MBI NH Plus ot Delta Electronics
OT/INYAIOTCA BLICOKOM MPOM3BOAN-
TENIbHOCTBIO Y OCHALLIEHbI TEXHOO-
TMeln «ropadver» 3aMeHbl CUNOBbIX
Mofynen 6e3 mepepbiBa MUTaHWA
Harpyskn. MopgynbHaA KOHCTPYK-
Umnsa obecneunBaeT NPOCTOTYy B 00-
CNYXMUBaHUW U TMOKOCTb B yBENN-
YeHM MOLLIHOCTHW, a BbicokmM K[
MO3BONAET SKOHOMUTb SHEPIUIO.
Delta NH-Series obecrneumsaeT
CPaBHUTENBHO HEBBICOKYIO OOLLYIO
CTOVMMOCTb MOKYMKM C TOYKNA 3pe-
HUA KakK KanuTanbHbIX, TaK U KC-
M1yaTaUMOHHBIX PACXOAOB.

pecc-cnyxb6a Delta Electronics
8 Poccuu
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HOBOCTW OTPACIIN

«KpbiMmcKasa dneKkTpoTexHnyeckaa KomnaHusa» ctana nepBbiM B pecnybnunke
napTHepoMm poccunckoro npeacrasurtenocresa HAGER

nione 2014 ropa «KpbiMckas

JneKkTpoTexHuyeckaa Komna-
HWA» nonyYmna cTaTtyc oduLvanb-
HOTO  AUCTPUOBLIOTOPA  3NEKTPO-
obopynosaHua Hager Ha Teppu-
TopuK pecnybnukm Kpbim.

«KpbIMCKaa SnekTpoTexHnYeckas
KomnaHus» 6onee 20 net pabo-
TaeT Ha pbiHKe 3neKTpoobopyno-
BaHMA. 3a 3TO BpemA KommnaHwA
3apeKomeHoBana ceba Kak Ha-
LEXHOro napTHépa C MHAMBKAY-
anbHbIM MOAXOAOM K CBOVIM Kiui-
eHTam.

KomnaHus  ocyulecTsndeTr  no-
CTaBKM 311eKTPO0bOPYA0BaHNA BO
Bce ropopa Kpbima. Oduc 1 cknag

KoMnMaHuy pacronoxeHsl B C1m-
deponone.

«KpbIMCKasa dneKkTpoTexHUYecKkan
KomnaHus» rotoBa obecneunTb
npogykumern Hager cBOMx NOky-
naTenen B nosHom obbéme, npes-
narada pacnpeaenutenbHble LWNTbI,
MOAY/IbHbIE annapatbl, CUIOBbIE
PYOWUNBHVKA 1 aBTOMATMUeCK/e
BbIK/lOUaTeNH, KabenbHble KaHarbl
1N 3NEKTPOYCTaHOBOYHblE 13fe-
A, Takke KOMMaHWA MOCTaBnaeT
CBOVIM KIMEHTaM CUNIOBOM Kaberb,
rodpy, CBETUNBHVKNA 11 Apyrie MaTe-
pvianbl AnA MOSHOM KoMMneKTauum
CTPOALUMXCA WM PEKOHCTPYMpYe-
MbIX FPAXAAHCKIX OObEKTOB.

«KpbIMckas OneKTpoTeXHUYe-
ckaa Komnawua» npepctaBnaeT
WWPOKMIA aCCOPTUMEHT MPOAYK-
umm  HAGER: pacnpegnenntens-
Hble WnTsl cepumn GD, Golf, Volta,
Vector, MopfynbHble  aBTOMATHI,
Y30, aBTOMaThl AMddepeHLmans-
HOro TOKa, rpebeHYyaTble LWWHDI
M 3NEKTPOYCTaHOBOUHblE WM3fe-
nmna Fiorena. Cunoeble annapa-
Thl, CTafbHble KOPMyca BBOAHbIX
M TPYNMnOBbIX 3MEKTPOLWMTOB 1
apyroe obopyfnoBaHve nocTasna-
I0TCA NOA 3aKa3 C MUHUMANbHbLIMM
CPOKaMM NMOCTaBKM.

TMpecc-cnyx6a K «CCT»

AHoOHC Dopyma-BbICTaBKMN
«PaunoHanbHOe Npon3BoaCTBO»

-5 pekabpa B MOCKOBCKOM

LUeHTpe WHTerpaumm v pas-
BUTMA coctoutcs Oopym-BbICTaB-
Ka «PaumoHanbHoe npou3soa-
CTBO» — MEpBOE MeporpusaTHe
B Poccum, Ha koTopom byayT pac-
CMOTPEHbI OAHOBPEMEHHO 8 YHW-
BEPCasbHbIX  MyTel  CHWKEHWS
NPOM3BOACTBEHHbIX U3AEPKEK.

Llenb dopyma-BbICTaBKM — Mpo-
NHGOPMMPOBATL MPOMbILL-
NeHHble npeanpuaTna  Poccun
O NYYWMUX NPAKTUKAX U MaKCu-
ManbHO 3GEKTUBHBIX Cnocobax
CHUXEHUS  MPOU3BOACTBEHHbBIX
m3nepek U1 cebecToMmocCTy
NPOAYKLWN, a TaKKe MOBbIWEHMS
PEHTabeNbHOCT  MPOMBILLNEH-
HOro NpeanpuATUSA.

KnioueBbiMM  TEMamMM  A€N0OBOM
nporpammbl Popyma CTaHyT Ta-
Kne BOMPOCHI, Kak: MeToabl no-
soiwenuna KM obopynosaHus,
dUHAHCOBBIN aHanM3 NPon3Bo[-
CTBEHHbIX M34epXKeK 1 ynpasne-
Hvie cebeCTOMMOCTbIO NMPOAYKTA,
BHedpeHue NPOMbILWIEHHbIX
pPOOOTOB C LeNblo MOBbILIEHMA
3GEKTUBHOCTM NPOU3BOACTRA,
yrnpasfieHWe  3Hepropecypca-
MW NPEeAnPUATUA, KOMNNEKCHanA
aBTOMaTM3aumMa MNPOM3BOACTBA,
MeTOAbl U MHCTPYMEHTbI MOBbI-
weHa  NpPOW3BOAUTENBHOCTU
Tpyna, nepepaboTka OTXOAOB
1N BTOPWMYHOE WCMNONb30BaHMUe
pecypcosB, 1 MHOTUE Apyrue.

B pamkax @Qopyma cocToATCA
MacTep-Knacchl, Kpyrisie CTofbl
N AWUCKYCCUM C MPU3HAHHBIMKI

DOCCUACKUMN U MeXAYHapOL-
HbIMW  3KCNepTamu U Npak-
TVKaMK, KOTOpble  PacCKayT
O peanbHOM OnbiTe BHeLpPeHuA
CUCTEM W MPOEKTOB MO pauu-
OHanu3aumm NPOW3BOACTBA
1 obecneyeHrs SKOHOMMYECKON
YyCTOMUYMBOCTY NpeanpuaTuA.

ABCONIOTHO HOBBIMK GopMaTamn
MepONpPUATUA CTaHYT: Npe3eHTa-
UMA MHHOBAUMOHHOIO MpoeKTa
M nnowagka obMeHa KOHTaKTa-
Mn «buprka ycnyr». C nomMoLblo
«bupxn  ycnyr»  noceTuTenw
®opyma cMOryT peLmnTb nboi
BO3HVKLINA BOMPOC WMAU HaW-
™M MNOTEHUMANbHOrO MapTHepa.
A Ona nonyyeHua MakcHManb-
HOM MOfb3bl  OT MOCeleHnA
bopyma-BbICTaBKM  YUACTHUKM
MOTyT BOCMOMb30BaTbCA CUCTE-
Mol Business Connect, koTopas
npegnonaraeT MOMOLib B Opra-
HM3aUMKM BCTPEY 1 NPOBeAeHUN
neperoeopos ¢opmata B2B.

Ha npoTaxeHun OBYyX AHeEN Ha
nnowanke Oopyma Oyger pa-
60TaTb BbICTaBKa C 9-10 Tema-
TMYECKUMM  CEeKUMAMY, Cpean
koTopbix:  IT-cuctembl,  npo-
MblLLIEHHanA POOOTOTEXHMK],
KOHTpONMepbl ¥  aBTOMaTWKa,
pecypcocbeperatoljme TeXHONOo-
rmu v obopyaoBaHuMe, 3Heproc-
bepexeHne, TennocbepexeHve
N 3HepPro3dHeKTUBHOCTL U Ap.

[lo oKkOHYaHWK [enoBow npo-
rpamMmbl - OymeT opraHK3oBaHa
SKCKYpCMA Ha MPOW3BOACTBEH-
HOe npeanpuATUe, rae BCe XKe-

QOPYM-BbICTABKA

PaunoHanbHoe
Npown3BOACTBO

natowre nonyyat npaktnyeckme
coBeTbl MO paunoHanmsaunn
MPOWM3BOACTBA V3 MEPBbIX PYK.

B OQopyme npumyT yuyactue
npeactasutenn  denepanbHbIX
1 PErvoHanbHbIX OPraHoB rocy-
[AapCTBEHHOM BNAcTW, a Takxe
PYKOBOAUTENN W TEXHUYEeCKne
OMPEKTOPSI OTeYECTBEHHbIX
1 3apyOexHbIX MPOMbILIIEHHbIX
nNpeanpuATUR.

Opranusatopom Qopyma ABnA-
eTcA  POCCUINCKO-bpUTaHCKan

Komnanua PepeHekc — npodec-
CMOHaNbHbLIM  onepaTtop U op-
raHusaTop MeXyHapOAHbIX
KOHTPEeCCHO-BbICTaBOYHbIX  Me-
PONPUATUN.

KypHan «[TpOMbIWNEHHbI
3NeKTPOOOOrpeB 1 3NEKTPOOTO-
nneHve» BbICTyNaeT OAHUM W©3
MHOOPMALMOHHBIX  MapTHEPOB
Dopyma.

Bonee noapobHo 0 MeponpPUATIM
W YCNOBYAX YYACTNA MOXKHO Y3HaTb
Ha caiTe www.esm-expo.com.

MPOMbBIWTEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMNEHME, Ne3/2014
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HOBOCTW OTPACIIN

Schneider Electric npeacraBnser
Altivar Process — nepsbii
npeobpa3oBaTesib YacTOTbl CO
BCTPOEHHbIMMN MHTENIEKTYaNbHbIMI
cepBMcaMm gns NPOMbILLJIEHHbIX

NnpUMeHeHUN

[tivar® Process — nepsas nu-

Hellka npeobpasoBaTenen
YacToTbl CO BCTPOEHHbBIMU UH-
TennekTyanbHbIMKU  CepBUCaMM
ONA 3neKTpoasuratenen Mmoul-
HocTbto ot 0,75 kBT o 1,5 MBT.
Bnarofapa KOHBepreHumu uH-
GOPMaLIMOHHBIX ¥ onepauyoH-
HbIX TexHonorni npeobpaso-
BaTesnv yacToTbl Altivar Process
obecneynsaloT  AOMNONHUTENb-
Hble BO3MOMHOCTV B TaKWx OT-
PacAxX Kak: BOAOCHabxeHne
BOAOOTBeAeHMe, HedTerasosas,
ropHoao6bIBatoWas, MUHepasb-
HO-CbIpbEBaA 1 MeTannypruve-
CKaA OTpaciu, NpPOW3BOACTBO
NPOLYKTOB MUTaHUA U Ap. ITO
nossondaet OMTVMM3NPOBAThb
6V3HeC- U MPOW3BOACTBEHHbIE
npouecctl NOCPeAcTBOM MOBbI-
weHva 3hdeKTUBHOCTY ynpas-
NIeHMA  KU3HEHHBIM  UMKIIOM
aKTMBOB M ONTUMM3ALMM NOTPeE-
HneHna 3NeKTPOIHEPTUN.

«[peobpasosaTens 4acToThl
C VHTENNEeKTyanbHbIMU  CEPBU-
camm — 3T0 ropasgo 6onblie,
UeM nNPOCTO MpeobpasoBaTesb
4acToTbl. [TOMMMO  TPAAMLMOH-
HblX QYHKUMIA MO ynpasneHuto
3NEKTPOABUraTENEM, Altivar
Process cnocobeH npefocTaBuTb
33aKa3uMKy CEpBUCHl, KOTOpble
MO3BOMAT CyLWEeCTBEHHO MOBbI-
CUTb  3QPEKTUBHOCTL  OM3Heca.
Altivar  Process BCTpamBaeTca
B apXUTEKTYpy K doKycnpyeTcs
Ha ONTUMM3aLMM MNPOU3BOAU-
TeNbHOCTW OU3Heca, Ha obLen
3GdeKTMBHOCTY  000PYAOBaHMA
1 obLMX 3aTpaTax Ha BradeHue.
Takum obpa3zom, Altivar Process —
3TO XOPOWWA NPUMEP TOro, Kak
MHTEPHET BAMAET Ha MPOMBbILL-
NEHHBI MUP», — OTMETUN AneH
[enbe, crapwwii  BuLe-npesn-
[eHT Mo OKM3HeC-HanpasneHnto
«[prBoab» KOMMaHWKn Schneider
Electric.

OonTMMM3aumsa  NPoOu3BOAM-
TeNbHOCTN NpeanNpuATUA

bnarofapa nepepnoson cucteme
MOHUTOpKHra, Altivar  Process
obecrneymBaeT  HenpepbIBHYIO
paboTy BCero obopynoBaHvA B
pexume OMNTUManbHOM dddek-
TUBHOCTW. B cpaBHeHUM C 0bbly-
HbIMM NpeobpasosaTenamy Ya-

cToThl, Altivar Process no3sonset
OOMNONHWUTENBHO COKPATUTL pac-
xofibl Ha 8% 6narofgapa crnocob-
HOCTV MrHOBEHHO OnpeaenaTb
OTK/IOHEeHMs B MokazaTensax 3¢-
HEKTMBHOCTM U OCYLIECTBIATb
KOHTPO/Ib 3a 3HepronoTpebse-
HMEeM C  BbICOKOW TOYHOCTbIO
(< 5 %). 210 NoO3BONAET CUCTEME
aBTOMaTU3aLUM HemeneHHo
BHOCUTb  KOPPEKTMBbI,  CBOAA
K MWHVMMYMY HeraTvBHoe BO3-
Jencteue. B otnnumne ot obbly-
HbIX NpeobpaszoBaTenel YacToTbl,
Altivar Process no3BonseT ymeHb-
lWWTb BPEMA MPOCTOeB elle Ha
20% 6narofapsa nporHosmnpye-
MOMY TEXHUUYECKOMY OOCTyXM-
BaHWIO 060OPYNOBAHWA B 3aBUCK-
MOCTM OT €ro COCTOSHMS, a Takxke
6naropaps MHHOBALMOHHOMY
MOMb30BaTENBCKOMY UHTepdeit-
Cy C NPOCTBIMX AR NOHUMaHWA
rpaduKamu.

HarnagHoe npeacTaBneHvie WH-
bopmaLmm 0 NPOU3BOACTBEHHbIX
npoLeccax B pexmnme peanbHoro
BPEMEHMW.

MonHOCTbIO  WHTErpUpPYA  ap-
XUTEKTYPY W  OU3HEC-CUCTEMBI,
Altivar  Process obecneuviBaet
MpO3PaYHOCTb MPOU3BOACTBEH-
HOro Mpouecca U OTKPbITHIN [10-
CTyn K 06OraleHHbIM AaHHBbIM
KaK Ha YpOBHe 3aBOfa, Tak 1 Ha
YPOBHE OTAENbHO B3ATbIX akK-
TVBOB. BcTpoeHHbin  Ethernet
n Beb-cepBep NpPeAoCTaBnAlT
6e30MacHbIN 1 HageXHbln [o-
CTyn K 3TON MHopMaumum B -
6oe Bpema 1 B /IOOOM MecTe.
BcTpoeHHbI Beb-CepBep No3BO-
nAeT nonb3oBaTenAM BblOpPaTh,
Kakyto MHpopmaumio Heobxoam-
MO MPOCMOTPETb, @ KaKkylo Co-
XPaHWTb (PErncTpauma [aHHbIX
(datalogging)). Kpome  ToOrO,
KnioueBble MokasaTenn dddek-
TUBHOCTM W CWUTHanbl TPEBOTY
KOHTPONMPYIOTCA  aBTOMaTuue-
CKW, W CWUCTEMBI MOTYT reHepu-
poBaTb MpenynpexaeHua  ans
onepaTopoB O NOObIX OLLIMOKAxX
N HapyweHusx, 4tobbl Te CMor-
NV NPEeANPUHATL NPEBEHTUBHbIE
Mepbl /19 MOAJAEPXaHWA ONTKh-
ManbHON 3GGEKTUBHOCTI U NpU-
ObIIBHOCTM MPOW3BOLACTBEHHOTO
npouecca.

YHMKanbHaa KOHCTPYKUMA CO-
KpallaeT 3aTpaTbl Ha TexHWue-
CKoe obCnyx1BaHme

KOMNaKTHbIA MOAY/bHBI 1 YHU-
BepcanbHbi Altivar Process noa-
XOAUT AnA NobbiX NPUMEHEHNI,
NPOCT B YCTaHOBKE W WHTErpa-
umy, 6yab TO HOBOE, MOLEePHM-
3MPOBaHHOE UK OOHOBNEHHOE
obopynosaHuve. Altivar Process
pa3pabotaH [NnA  KPUTUYECKHM
BaXHbIX MPUMEHEHUI 1 CNPOeK-
TUPOBaH TaK, YTO OH UHTerpypyeT
Takvie COCTaBHble YacTu Kak: Npo-
M3BOACTBEHHbI/ NMPOLIECC, SHep-
reTUYeCKyo CUCTEMY U YCTaHOB-
Ky B eAVHOe MofHoe pelleHue,
CHWXKalollee  TpeboBaHWA Mo
TeXHNYECKOMY OOCNYXKMBaHMIO U
obLyme 3KCMnyaTalMoHHble pac-
xofbl. Kpome Toro, ero KomnakT-
HOCTb, MOZYNbHAA KOHCTPYKUMA
W Nerkuii BeC KOMMOHEHTOB Mo-
3BONAIOT YMEHbLINTb KONMYECTBO
3amacHbIX YacTeil U COKpaTWTb
BPEMA PeMOHTa (yCTaHOBKa BeH-
TUNATOPOB  CUCTEMbI  OXMaxze-
HWA 3aHVMaeT 5 MUHYT).

[nA ele 6onbliero ynpouleHus
TEXHWUECKOrO  OBCNyKMBaHUA,
MomcKa v yCTpaHeHna Henmcnpas-
HOCTeN, a Takke COKpalleHuA
BPEMEHW MPOCTON U CBA3AHHbIX
C HWM pPaCXoAoB, OMNepaTopbl

MOTYT NOAYYUTb AOCTYN K TeXHM-
YecKon AoKyMeHTauuu, cryxbe
NOAZEPKKM U AMArHOCTUYECKOMN
NMHGOPMaLIY HEMOCPEACTBEHHO
CO CBOVIX MOOUIbHBIX YCTPOWCTB.
CoobuieHvss 06 owubkax Tak-
e reHepupylT AvHamudeckre
QR-koabl AnA MrHOBEHHOrO f0-
CTyna K WCYepnblBaloOWen uH-
dopmaumn, utobbl 3ddeKTMBHO
pa3peLlaTtb Npobnembl Ha MecTe.
B 10 e Bpemda, QR-kogbl, Ha-
revyaTaHHble HEenoCcPeAaCTBEHHO
Ha npuBodax, obecrneuynsatoT
MFHOBEHHBIVI [OCTYMN K Cry»Kbam
NOALEPKKM KITMEHTOB 1 OHMalH
CMCTEMAM NOMUCKA W YCTPaHEHWS
Hernonaaok.

DKonornyHoe peweHne

[axe nNO OKOHYaHWM CpOKa
Cnyx6bl, Npeobpa3oBatenb Ya-
cToTbl Altivar Process asnaetca
SKOMOMMYHBIM ~ pelleHnem, no-
cKkonbky 6onee 70% ero aetanen
MOryT ObITb NepepadboTaHbl U UC-
Nonb30BaHbl BTOPWYHO. Kpome
Toro, Ha Altivar Process ecTb 3Hak
«Green Premiumy, 4yto 03Havaet
CoOTBETCTBME BCEM TpeboBa-
HMAM eBPOMNENCKON AMPEKTVBDI
RoHS v pernamenTa REACH.

lpecc-cnyx6a Schneider Electric

MPOMbBIWTEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMNEHME, Ne3/2014
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18 -an EXXEFrOOHASA
CNEUMANU3IUPOBAHHASA BbICTABKA

18 - 20 oeBrPANA 2015

POCTOB-HA-1OHY \
I
Pa3genbl BoiCTaBKK:
- Snebc'rpo,qsura'renu, ANeKTpU4eCKne MalWKHHLl U KOMNMNeKTYune;
- TpaHchopmaTopbl M TPaHchopMaTopHbIE NOACTAHUWM;
- UCTOMHMKM 3HEPrvK; INeKTPOCTaAHLMMK, aKKYMYNATOPLI, BIOKW NUTaHns
- DNeKTpo3HepreTnyeckme u aHeprocOeperawne TEXHOMNOIMA;
- AnbTepHaTWBHARA 3HepreTUKa;
BLICOKOBONLTHOE W HH3KOBONLTHOE DEODYAOBﬂHHe 3
JneKTpoycTaHoBouHOE oBopyaoBaHue;
ObopyAoBatue CBA3M; cucTeMbl De3onacHoCTH, HADNKWAEHWA; NOXapPHaA aBTOMaTHKa;
Mpeo6pazoeaTenkHan TEXHUKA; ANekTpolUToBoe o6opynoBaHue
- JneKTpOMOHTaxxHOe 0DopyAoBaHNe N MHCTPYMEHT;
- ANEeKTPOM3ONALMUOHHEIE MaTEpPMankl; aKkCeccyaphbl;
= Snelc'rpcrrepquecxoe, OTONMWTENnbHO2 oﬁopyqosaﬂne;

- MeTpONOrus; KOHTPONbHO-U3IMEPUTENbHbLIE NPUDOPLI, CPEACTBAa aBTOMATU3aLIWMK;
- HoBkle TexHonorMm B INEKTPOTEXHUKE W SHEpPreTHKe.

.

JAEK TP

3"EKTPOTEXHHKA
M JHEPFrETUKA

- CBeTOTeXHMKA -

CucrTembl OCBeLeHUA ANA NPOMbILNEeHHbIX U O(UCHBIX NOMEeLLLeHWIA;
YnuuHoe, HapyXHoe, AOPOXKHOE, ABAPMHHOE OCBELLSHHE
TexHonoruu, o6opynoBaHue, MaTepuansi

- Kabenu u nposoaa -

KaBenbHaa n npoBogHan NpPoAYyKUWA, W3AENWA 1 MaTeEpPHanbI.
BonokoHHo-onTHYECKUE NMUHUM cBazun. [Tpubopel KOHTponA.

- AnekTpoHuka u MpubopocTpoenn

3nekTpoHHLIe NpUbopEl  0bopyaoBaHue, M3OENUA W MaTepHans.
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HOBOCTW OTPACIIN

Kopnopauyua TexHoHNUKOJ1b
HapalwnBaeT NPON3BOACTBO
TENNoN30NALMNOHHbIX MaTepuanos
B KemepoBckom o6nactun

HOBaH NIMHXA NO MPOW3BOACTBY
3KCTPYANPOBAHHOMO NEeHOMo-
NNCTMPONA ¥ MOAEPHM3aLMNA NPO-
13BOACTBA 0a3anbTtoBOV  Temo-
M30AAUMM NO3BOAIAT 3HAUUTENBHO
HapacTUTb BbIMYCK COBPEMEHHbBIX
TEMNOM30ALMOHHbIX MATEPVANOB.
COBOKYMHbIA 0ObeM MHBECTULWIA
cocTaBnaeT 815 MH. pybnei.

Kopnopauwa TexHoHVKOJTb 8 2015
rofly Ha 3asoge B lOpre (Kemepos-
CKasl 00MacTb) 3amycTuT HOBYIO
JIMHWIO MO MPOM3BOACTBY 3KCTPY-
AMPOBAHHOIO  MEeHOMOMCTMPONA
MolHocTbo 200 000 Ky6. m. roTo-
BOW npoaykuum B rog. Obopyao-
BaHMe TMOCTaBMeHO  KOMMaHWen
KraussMaffei Berstorff GmbH, og-
HUM 13 BedyLMX MUPOBbIX 13roTO-
BUTENEN MaLMH ¥ 0OOpYAOBaHWMA
INA NPOW3BOACTBA M NepepaboT-
K/ miacTMacchl 1 Kaydyka. Hosas
NMHWA ByneT BbiMyCKaTb BCIO Mpo-
ayKToBy10 NHenky XPS TEXHOHW-
KOJTb. O6bem MHBECTULINIA B CTPO-

UTENbCTBO AOMOMHUTENBHBIX MOLL-
HOCTe CcoCTaBuUT 360 MIH pybnel.
3amyck HOBOW MPOW3BOACTBEHHOM
NMHWN B KemepoBCKOM 06nacTu no-
3BOAUT YAOBNETBOPUTL CMPOC, CBA-
3aHHBIN C peanv3aument KpymnHbiX
CMOPTUBHBIX 1 MHOPACTPYKTYPHbIX
NpOeKTOB - 3UMHAA YHMBepCMaaa
B KpacHoApcKe, [OPOXKHOE CTPOU-
TeNbCTBO, OOBEKTLI HEDTAHOM U ra-
30BOW MPOMBILLIEHHOCTU.

TakXe Ha [daHHbI MOMEHT Ha
npeanpuatun 8 tOpre BegetcA
MOAEPHM3aUMA NIUHWUIA N0 MPO-
“3BOACTBY 6a3ansToBOW Tenno-
M30MAUMKN, KOTOpaA [LOMKHa 3a-
BEpWTLCA B ceHTAOPe 2014 rofa.
Obbem MHBECTULUMI COCTaBnseT
455 MnH pybnei. lNposeneHHas
MOAepPHM3aLmA No3BoauT Ha 29%
YBENNUUTL BbINYCK TEMNOM30MA-
LUMOHHOW NPOAYKUMN U3 KaMeH-
HOW BaTbl.

«[poaykuma npeanpusTUs
B IOpre GyneT NoCTaBNATHCA B Pa3-

NIMYHbIE  PErvoHbl  Poccuickon
Denepaumu 1 CTPaHbl MMpa — 3a-
nagHaa u BocTtouHas Cunbups,
XMAO, AHAO, BocTounbin Kazax-
cTaH, CeBepo-3anaaHble obnactu
KHP, MoHronus, — pacckasblBaeTt
reHepanbHbin avpekTop Kopno-
paunn TexHoHWKOJb Bnagummp
MapkoB. — Hapauwwgad npows-
BOACTBEHHbIE  MOLWHOCTK,  Mbl
nNaHWpyeM 3akpenuTb MNo3uumm

TexHoHWKOJIb B peruvioHe, obe-
CrneunTb  CTPOALLIMECS  OGBEKTH
COBPEMEHHBIMM, KaueCTBEHHbIMM
M HaOEXHBIMW  CTPOUTENbHBIMM
maTepvanamn 1 cnocobcTBoBaTh

peanu3aumMm  roCyAapCTBEHHbIX
MNHWUUMATMB MO NOBLILUEHWIO SHEP-
ro3GGeKTUBHOCTY OOBEKTOBY.

Mpecc-cnyx6a Kopnopayuu
TexHoHWKOJIb

PeweHnua HAGER ana sproHoMukum

N

OBONIbHO

YacTo  KOMMaHuu

apeHayloT oduchl ¢ oTgen-
KOW, B KOTOpbIX eCTb 6onblivie
noMelleHns  [N1A  pa3MelLeHws
pabounx mect. CTonbl COTPYAHW-
KOB PacCTaBNSIoTCA MO 3ay npo-
3BOMBHO, He BCe pabouvie MecTa
PacrnonoXeHsl BOOMb CTeH. Jliou-
KW C CUNOBBIMW 11 CNIROOTOUHBIMM
po3eTkamn B oduce He MNpepyc-
MOTPEHbI UMW UX pa3melleHrie He
COOTBETCTBYET M/IaHMPyeMOW pac-
CTaHOBKe CTONOB.

cOBpeMeHHOro o<|>|/|ca

YT1O fenatb B Takow C1Tyaumn, Kak
obecneunts paboTy KOMMbloTe-
POB 1 OPITeXHMKK? Kak npoBecTu
VNHTEPHET ¥ TeneQoHHble NNHWK,
He 3arpomo3auB oducHoe npo-
CTPaHCTBO KabenAmM ¥ NpPOBO-
namn?

B Takmx cutyaumax Ml npegnara-
€M 1CMOJb30BaTb 3MEKTPOYCTaHO-
BOYHble KOMOHHbI HAGER cepun
DA200 B KOMOUHALMN C CUIOBbI-
MV pO3eTKamm1 1 po3eTkamm RJ45
cepum Systo. [nTaHme B Takmnx ciy-

YaAx 3aBOAMTCA B KOMIOHHbI C MO-
TONK3, Fe PacnofoXKeHbl CIoBble
Kabenu. B konoHHax cepuvn DA200
MMEIOTCA ABa OTCeKa ANA NPOKNaa-
K CUNOBBIX U CNIAOOTOUHBIX Kabe-
neit. KoNoHHbI BbiMycKatoTca nbo
B OAHOCTOPOHHEM, MO0 B ABYX-
CTOPOHHEM UCMONHEHWN (PO3eTKM
pa3meLalTca MMbo C oaHOM, 6O
C ABYX CTOPOH KONOHHbI).

[InA 3CTETUYHOrO BHELIHEero Bunaa
MeCTa CTblka KOMOHHbI ¥ darbli-
MOTOSKa 3aKpbiBAeTCA MaCTUKO-
BOW [AEKOPATVBHOW  HaKNagKom
6enoro unu YepHoro ugeta. Ecnm
AM3aiHepbl BbIBUPAIOT pelleHue,
Korfa KOSIOHHA «BXOAWT» B CTO-
NelWHundy, TO Mbl 3aknagbiBaem
B CrieundmKaLmMIo 2 AeKOPATVBHbBIX
Haknagku. OgHa OyaeT 3akpblBaTb
MeCTO CTblKa KOSIOHHbI C MOTOS-
KOM, BTOpas — MeCcTo CTblKa KOMOH-
Hbl CO CTONELWHULIEN.

MNopobHoe pelueHre MMeeT MHO-
MKEeCTBO MI0COB. Bo-nepsbix, Kon-
YeCTBO PO3ETOK MOXET ObiTb NIErKO
yBenuyeHo. Bo-BTopbIx, B Ciyyae
nepecTaHoBKM CTOMIOB  KOMTOHHbI
Nerko  MEePEHOCATCA Ha  HOBble
MeCTa, OCTaHeTCA TOMbKO PeLInTD
cnTyaumio ¢ danbl-NOTONKOM
(ecnu ByneT MCNONB30BaTLCA MO-
TONOK APMCTPOHT, TO BCe pella-
eTcA  3nemMeHTapHo). B-TpeTbux,

pelleHne abconoTHO 6e30mMacHo.
HanexHble pacrnopHble Kpenne-
HWA KOMOHHBI 1 MPOPE3NHEHHbIe
OCHOBaHWA MO3BONAOT fJaxe onu-
PaTbCA Ha KOMOHHbI. B-4eTBEpPTHIX,
KOMOHHbI B OpMCax CMOTPATCSA
OueHb COBpeMeHHO, Ha ux Oase
MOXHO CTPOWTb Pa3nnuHble aw-
3alHepckue pelleHns. KomoHHb
BbIMYCKAOTCA 6€3 NOKPaCcKM Npo-
duna (@nIoMUHKIA) MK C NOKpa-
ckoi B 6enbii LiseT RAL9010.

OrpaHvyeHve no  NpUYMEHeHUIo
3M1EeKTPOYCTaHOBOYHbBIX  KOJNOHH
C PACMOPHBIM MEXaHM3MOM — 3TO
BbICOTa MOTONKOB B OGUCHDBIX
30aHvAx. OHa He JOMKHA NpeBbl-
watb 3,7 m. Ecnu BbicoTa noToska
6onblie 3,7 M, TO MPUMEHSAIOTCA
KONOHHbI C TMOKM LWNAHTOM, yCTa-
HOBJNEHHbIE Ha TAXKENOEe YyryHHoe
OCHOBaHwVe.

SNEeKTPOYCTaHOBOYHbIE  KOMOHHbI
HAGER yaoOHbI B MCNOMb30BaHUM
M JOCTYNHbl [NA  OpraHm3aumnm
PaboTbl OGVCOB KPYMHBIX KOMMa-
HWIA, GaHKOB, rOCYAAPCTBEHHbBIX
yypexaeHun.  Takve  pelueHus
MOXHO WCMOMb30BaTb NpU  Op-
raHM3aumMmn BPEMEHHbBIX Paboumx
NPOCTPAHCTB U 0prCoB 0bLLErO
NoNb30BaHWA.

Mpecc-cayx6a K «CCT»

MPOMbBIWNEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMEHME, N°3/2014
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HOBOCTW OTPACIIN

KauecTBO KpOBeJIbHbIX NANT N3
KameHHoun BaTbl TexHoHUKOJ1b
3acTpaxoBaHoO Ha 50 mnH py6nen

Kopnopauvm TexHoHWKOJTb
3aknymMna Aorosop CTpa-
XOBaHWA  Tpa)kAaHCKOW  OT-
BETCTBEHHOCTM B CTPaxoBOW
KOMMaHnM «ANbAHC», MO KOTO-
POMY CTPaxoBWMK BO3MellaeT
ywepb, NpUUMHEHHbIK B pe-
3yNbTaTe CKPbITbIX HeaocTaT-
KOB MaTepuranos, B pa3smepe
00 50 MnH. pybneit. [eicTene
[loroBopa CTpaxoBaHWA pac-
NPOCTPAHAETCA Ha BCIO Teppu-
Toputo Poccum n cTpaHel CHI.
CTpaxoBadA 3aWmTa NO AaHHO-
My AOrOBOpY OeNCTByeT B Te-
yeHue 10 ner.

Tennou3onAuMOHHbIE  MAUTLI
cepumn TEXHOPY® wupoko unc-
nonb3yloTCcA ANA  yTenneHus
nnocknx kposenb. OHW obna-
[aloT BbICOKMMM MPOTUBOMO-
MKapHbIMW CBOWCTBaMW, PEKO-
MEHAOBaHbl ANA YCTPOWCTBA

KPbIWW Ha 06UWEeCTBEHHbIX 3[a-
HUAX C BOMbLION NAOWaLbO U
NOCTOAHHbBIM npebbiBaHMEM
60NbWOro KonMyecTBa noaen.
K HMM OTHOCATCA TOProBble U
NIOTUCTUYECKNE LEHTPbI, CMop-
TUBHbIE KOMMIEKChl, aBTOCaNo-
Hbl U MHOTMe Apyrve. Y4yuTbl-
Bas MaclWTabbl KpOBeNb Takux
006BEKTOB (OT 5 ThiC. KB.M U 60-
nee), CTpaxoBaHWe PasNnyYHbIX
PUCKOB MpPW MCMNOMb30BaHUM
CTPOUTENBbHbIX maTepmnanos
npuobpetaeT ocoboe 3Haue-
Hue. B HacToAlee Bpema aHa-
NIOTMYHOTO CTPAxOBaHMs HeT
HU Yy OAHOro MPOW3BOAWTENS
KameHHOM BaTbl B Poccuu.

TNpecc-cnyx6a Kopnopauuu
TexHoHWKO/Ib
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NHHoBauun Bugatti ana cucrem
3awWunTbl OT NpoTeyek BoAabl Neptun

omMnaHua «CneumnansbHbole MH-

*eHepHble Cnctembl», BXOAA-
wasa B MK «CCT», Hayana NocTaBku
OBHOBMNEHHbBIX KPaHOB C 3/1€KTPO-
npueogomM Neptun Bugatti Pro ¢
SKCK/TI03MBHOWM 3aMOpPHOW apMa-
TYPON OT M3BECTHOTO WUTaNbsH-
cKoro npowssoauTens Bugatti
Valvosanitaria.

HoBble KpaHbl pa3pabaTbiBanuch
NTaNbAHCKUMY UHKeHepamu
CneuranbHoO 1A CUCTEM  KOH-
Tpona npoteukn Boabl Neptun.
CepenbHble Kofibla Wapa HOBOTO
KpaHa cfienaHbl 13 nepsryHOro
dToponnacTa. 3TOT MaTepuan As-
NAETCA MPEeKPacHbIM aHTUPPUK-
LUVIOHHBIM V1 TEPMOCTOMKMM NONK-
MepoMm, 0bnaaaeT MoBbILLEHHOW
M3HOCOCTOMKOCTbBIO, KOTOpaA Ha
100% npesbiwaeT nokasartenb
dToponnactoB ¢ pobasneHuem
BTOPWYHbIX MaTepunanos. [lep-
BUYHBIA  GTOPOMAACT yCTONUMB
K abpasnBHbIM BO3[EMCTBUAM U
arpeccrBHbIM cpegam. B ynnot-
HEeHMM LWTOKa HOBOrO KpaHa Te-
nepb MCNOMb3YITCA NPOKNAAKM
13 GTOPOPraHMUECKMX KayuyKoB
(VITON). Mo cpaBHeHWIO CO CTa-
poimy  ynnoTHutenamn  (NBR),
VITON obnapaeTt yBennyeHHbIM
AnanasoHom paboyrx Temnepa-

Typ, a Takxe obnagaet bonblien
XUMNYECKOWM CTOMKOCTBIO.

KOHCTpyKUMA  3neKkTponpueoaa
KpaHa Takke Oblna MoaepHU-
3vpoBaHa. B 3anekTponpwuBoae
obHoBneHHOro KpaHa Neptun
Bugatti Pro Ha 12 B, npumene-
Ha HOBaA 3M1EeKTPOHHAA Cxema
ynpasneHvs. Hosasa nnata obe-
CreuynBaeT MosHyio 3aWwmuTy npwu-
BOfAa KpaHa OT HenpaBWIbHOrO
NMOAKIOUEHNA KpaHa K MOZyIio
ynpasneHus. 3awmra cpabotaet
faxe B Cnyvyae OfHOBPEMEHHON
nojauv nuTaHMA Ha npoBoAa
OTKPBITUA W 3aKPbITUA KpaHa.
HecmoTpa Ha 3TO, KpyTALMIA MO-
MEHT  3NeKTponpuBofa OcCTan-
CA OYEHb BBICOKMM W AOCTUraeT
16 Hm. C TakoW MOLYHOCTbIO KpaH
C NNerkoCTbio MPOBEPHET Aaxe 3a-
KMCLWWIM KPaH.

DKCKNIO3MBHaA 3anopHasa apma-
Typa ¥ OBHOBNEHHbIN 3NEKTPO-
NPVBOJ 3HAYMTENBHO MOBbLICUAN
HafeXHOCTb W A0NrOBeYHOCTb
KpaHoB Neptun Bugatti Pro. Ho-
Bble MPOAYKTbI BKIIOUEHDI B KaTa-
nor OO0 «byratt» — oduLManb-
HOro MpeacTaBuTENA KOMMAHUK
Bugatti Valvosanitaria 8 Pocuun.

Mpecc-cnyxb6a K «CCT»

MPOMbBIWTEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMNEHME, Ne3/2014
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MPOMBILUEHHbIA SNIEKTPOOBOTPEB

EcTecTBeHHOe NMMnopTosametieHnmne.

POCCNNCKUN PbIHOK CUCTEM

NPOMbILUIEHHOIro 31eKTpooborpesa

Peanunsauua rocygapcTBeHHbIX 1 KOPNOpPaTUBHbIX NPOrpaMmm MMNopTo3aMeLleHNA OTKPbIBaeT
ANA POCCUIACKNX NPON3BOANTENEN NPOMbILLJIEHHbIX CUCTEM 3/1eKTPoo6orpeBa HoOBble

BO3MOXXHOCTIMN pOCTa.

A.B. Mup3osH,
3amecmumerns
2eHepasibHo20
dupekmopa 000 «CCT,
pedakmop nopmana
e-heating.ru

COOTBETCTBMN C PACMOPsKEeHW-

em [lpencepatena [lpaButenb-

ctea PO J.A. Mepagenesa N21651-
p oT 28082014 B Poccum B Gnvxani-
wure Tpn mecsua dbypet cozgaH QoHa
Pa3BUTMA NPOMbIWIeHHOCTU. OCHOB-
HaA 3ajaya CO3/4aBaeMOro WHCTUTY-
Ta Pa3BUTMA — BblAaua 3aiMOB Ha 3Ta-
ne npendbaHKoOBCKOrO (GUHAHCMPOBA-
HVS  NPOMbIWAEHHBIX  NPeanPUATAN.
Taknm obpasom, rocyfapcTso noaaep-
XUT pa3paboTKy HayuyHO-UCCneaoBa-
TENbCKNX U OMBITHO-KOHCTPYKTOPCKINX
PabOT, TEXHUKO-3KOHOMUYECKMX U GU-
HAaHCOBO-3KOHOMUYECKMX  O0BOCHOBA-
HWI, MPOEKTHO-M3bICKATENbCKMX PAbOT.
B npoekTe GlogkeTa Ha TPEXIETHIOW
NepCneKTUBY Ha 3TV UENU 3anoxKeHbl
cpeacTea B 0bLem obbéme 18,5 Mnpa.
pybnen. Mo mHenwio [1.A. Mensenesa
pabota MoHaa byneT cnocobcTBoBaThH

6onee 3dPeKTNBHONM peanmn3aLmum Ha-
YYHOTO 1N MHHOBALUMOHHOIO NOTEHLMa-
Na Hallewn NPOMbILLNEHHOCTH.

OcHoBa pocTa

CozpaHue OoHAa pasBUTUA MPOMbILL-
NEHHOCTW — OfHa M3 CUCTEMHBIX Mep
roCy[apcCTBa, HanpaBNeHHbIX Ha Pa3Bu-
TME MMMNOPTO3aMeLLeHNA B Pa3NYHbIX
OTPAC/IAX POCCUNCKOM SKOHOMUKN. W3-
MEHEHWA MUPOBOW MONMNUTUYECKOW CU-
Tyauuu, CBA3aHHble C ObbABNEHMEM
PALOM CTPAH SKOHOMUYECKMX CaHKLIMN
npotms Poccuu, coenany MMNopTo3a-
MelleHNe OfJHUM 13 KioueBbIX haKTo-
POB Pa3BUTMA OTEUECTBEHHbBIX HayKO-
EeMKWX TEXHONOTMI 1 MPON3BOACTB.

3aMecTUTelb MUHWUCTPA MPOMbILLIEH-
HocTn v Toprosnn Ceprelt Lbib B WH-
TepBblo «Poccunckon busHec-razete»
3aABUN: «<ECIM rOBOPUTL O CIOXMBLLIEN-

MPOMbBIWTEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMNEHME, Ne3/2014



CA cerogHa reonofiUTUYeCcKom CuUTya-
UMK, TO Ha GOHe BO3MOMHbIX CaHKLNIA
BOMPOCH MMMNOPTO3aMeLLEHMA CTaHO-
BATCA Haumbonee akTyanbHbiMK. Poc-
CUINCKAsA 3KOHOMMKA, KOHEYHO, CUIbHO
3aBUCUT OT MOCTABOK UMMOPTHOrO 060-
PYAOBaHMA 1 npodyKumu. Bo MHOrmx
CTpaTerMyeckmx OTpaCaAX MNPOMbILL-
NEHHOCTW AonsA MoTpebneHns uMnop-
Ta OLIeHMBAETCA Ha ypoBHe bonee 80%,
1 CO30aeT NOTEHUMANbHYIO Yrpo3y Kak
ONA  HaUMOHanNbHOM  6e3onacHoOCTW,
TaK M ONA KOHKYPEHTHOCTU POCCUMN-
CKOW 3KOHOMWKM B Lienom. Ho, Ha Hall
B3rNA4, CNOXKMBLUAACA CUTyauma — 370
He TOMbKO Yrpo3a, HO U BO3MOXHOCTb
ONA peanu3aumm CTpaTternn yCkopeH-
HOroO Mofgbema OTeYeCTBEHHOro Mpo-
M3BOACTBA BO MHOIMX OTpacisax. [1o
oueHke MnHNpoMTOpra, B Cllyyae pea-
NN3aumm NPOAYMAHHOW NOANTUKM UM-
noptosamelteHna K 2020 rofy MOXHO
PacCUMTLIBATL Ha CHUXEHVE UMMIoP-
TO33aBMCMMOCTM MO Pa3HbIM OTPACAAM
MPOMbILLIEHHOCTH C ypoBHA 70-90%
o yposHA 50-60%. A B page oTpac-
ner BO3MOXeH BbIxoa Ha bonee HW3-
Kne nokasatenu. Hekotopble OTpac/iu
Y HaC OCHOBBIBAIOTCA Ha rOCYAAPCTBEH-
HbIX 3aKyMKax, 1 TaM roCyAapCTBO ABNA-
€TCA OCHOBHbIM PErYIATOPOM 1 OCHOB-
HbiM Nokynatenem, — otMeTn C.LUbI6»".

Eule ogHMm cepbesHbiM  ApariBepomM
Pa3BUTUA  POCCUMACKON  MPOMbIWIEH-
HOCTW CTaHeT deaepanbHbli 3aKoH «O
NPOMbILLIEHHOW nonuTuke B Poccunn-
ckon  Qepepaunn»,  paspaboTaHHbIN
MuHRPOMTOProm 1 BHeCeHHbIn [pa-
BUTENBCTBOM B focaymy B WioHe 2014
roga. lpeanaraemble B 3aKOHOMPOEK-
Te pelleHWa CTaHyT OCHOBOW ANA pea-
NN33LNM KIIOYEBBIX MHCTPYMEHTOB NPO-
MbILLIEHHOW MOSIMTUIKN, 3aNOXKEHHBIX B
NPOrPaMMHbIX [AOKyMeHTaX, cucTema-
TU3NPYIOT MePbl CTUMYAMPOBAHKA MPO-
MbILLIEHHOW AEATENBHOCTK, ONpeaenaT
MOMHOMOUMA TOCYOAPCTBEHHBIX Opra-
HOB 1 OPraHOB MECTHOTO CamoyMpaBsse-
HVA NPW peanv3aumnm NPOMbILAEHHOM
NONUTUKIAZ.

KpynHenwine poccuiickue notpebu-
TeNN  3NEKTPOTEXHUYECKOTO  000py-
[OBAHWA U CUCTEM NPOMBbILLIIEHHO-
ro 31eKkTpooborpesa Takxe NPOBOAAT

MPOMBIWJTEHHbIA STEKTPOOBOTPEB

nocneaoBaTenbHyo MOAUTINKY, HaNpaB-
NEHHYIO Ha MPUMEHEHWE OTeYyeCTBeH-
HbIX TEXHONOTM M.

MNpencenatens lMpasneHnsa OAO «a3-
npom» Anekcen Munnep euwe B 2009
rogy Ha 3acepaHum Komwuccum npu
Mpe3naeHTe Poccuinckon Qepepaumm
no MOAEPHM3aLMM U TEXHONOrUYeCKo-
My Pa3BUTUIO SKOHOMMKKM Poccumn co-
obWwmn, 4To «MOMUTUKY MMNOPTO3aMe-
weHva «[a3npom» NPOBOAUT yxe B Te-
yeHue HeckonbKux net. CerogHs oobem
3akynaemoro o6opynoBaHVs U MaTe-
PUANOB Y OTeUeCTBEHHbIX NPOW3BOAN-
Tenen B obLieN UHBECTULIMOHHOW NPO-
rpamme «fasnpoma» coctasnseT 90%»°,

B asrycte 2014 ropa OAO «Poccetn»
n focygapcTBeHHas kopnopauna «Po-
cTexX» yTBEPAVN MNaH peanu3aunn co-
BMECTHOIO MpOoeKTa Mo CO3[aHMI0 Ha
6a3e rockopnopaummn EguHoro LeHTpa
KOMMETeHLMN MO NMPOW3BOACTBY U MNO-
CTaBke MMNOpTO3amMellatoliero obo-
pynoBaHus. «CeroaHa ao 50% obopy-
AoBaHWA «Pocceter» — KMMOPTHOE,
BBMAY TeKylleih cuTyaumm Heobxomm-
MO MepecMOTPETb AaHHYIO AMHAMUKY,
— OTMETUN NEPBbLIA 3aMeCTUTENb reHe-
panbHoro aupektopa OAO «Poccetn»
[aH beneHbkuin. — «Poccetm» cmoryT
MCnonb3oBaTb  noTeHuman  PocTtexa
npw TEXHONOMMYECKOM MEPEBOOPYXe-
HUW U PEKOHCTPYKLMN OCHOBHBIX GOH-
[OB 3MEKTPUYECKMX CeTel, 3NeKTPO-
CETEBOrO U TeNEeKOMMYHUKALMOHHOIO
obopyaosaHua. Vicnonb3osaHre 06o-
PYAOBaHWsA Kopnopauun 6ygeT cno-
COOCTBOBATb MOBBILIEHWIO KauecTBa U
HaAEeXHOCTV  3HeprocHabxeHWs mno-
TpebuTenen»*,

B Hauane ceHTAbpa 2014 roga komna-
HYS «POCHedTb», B pamKax NMOAroTOBKM
NporpaMmbl MMNoOpPTO3amMelleHns, 00b-
ABUNA O TOM, YTO MnaHupyeT obecre-
UMTb MAKCMMasbHOE CHUKEHWE 3aBU-
CUMOCTW OT MMMNOPTHOrO 060PYAOBa-

HMA W TEXHONOTUIA B CPeAHEeCPOYHON
nepcnekTnBe u MOSIHOE 3amelleHune
B JONTOCPOYHOM MEepUOAe, BKIKOUAA
nporpaMMHoe obecrnederune, obopy-
[oBaHWe Ona WenbdOBbIX U ra30BbIX
NPOEKTOB, HedTENEPEPAOOTKIA.

OueBMaHO, YTO ConMAapHble ycuana
rocygapctea 1 6usHeca npuveedyT B
NTOre K CO3[aHMI0 HOBbIX OTeUYeCTBEH-
HbIX TEXHOMOrMM W NpPou3BOACTB. B
KaXk[oM oTpaciv npouecc MMNopTO-
3aMelleHnsa UMeeT CBON 0COBEHHOCTH,
00YCNOBNEHHbIE CIOXKMBLIMMCA MyIOM
OCHOBHbIX UTPOKOB, X Hay4YHO-NPOW3-
BOACTBEHHbBIM MOTEHLMANOM W Pa3Bu-
TVEM HOBbIX TEXHOMOIMI. PaccMOTpUM,
KaKue BbI30BbI 1 BO3MOXKHOCTU OXMAaa-
€T POCCUMCKNIA PBIHOK CUCTEM Kabesb-
HOro 3eKTpooborpeBa MpPOMbILLNEH-
HOrO NMPVMEHEHNA B YCNOBMAX UMMOP-
TO3aMeLLeHuA.

an/IMeHeHI/Ie cncTtemMm NpomblilJieH-
HOro aneKTpooborpesa

OCHOBHble GYHKLMW CUCTEM MPOMBILL-
NIeHHOTO 3NEKTPOOOOrpPeBa — KOMMEH-
cauma TennoBbIx NOTEPL W NoAAepKa-
HWe HeobXOAVMbBIX Temnepatyp npw
TPAHCMOPTVPOBKe, NepepaboTke ¥
XPaHEHNW XNIKOCTEN 1 ra30B, CHUXe-
HUe KNMMaTUYECKNX PUCKOB, obecre-
yeHue GecnepebonHOCT TEXHOMOM-
UeCKMX MPOLIeCCOB U 3aluUTa OT KNn-
MaTMYECKUX PUCKOB. Takue CUcTeMb
NPUMEHAIOTCA B CTpaTermyeckmx ans
CTPaHbl OTPACHAX, TAaKMX Kak: OOOPOH-
HO-NPOMBILLNEHHBIV KOMMNEKC, [00bl-
ua 1 nepepaboTKa YrneBoAOPOAOB, He-
dTEXUMMNA, TPAKOAHCKOE W MPOMBILL-
NeHHOe CTPOUTENBCTRO.

Kaxpas  cuctema  MpPOMbIWNeHHO-
ro 31eKTPooborpeBa COCTOUT U3 He-
CKOMBbKMX  OYHKLMOHANbHBIX  SMeMeH-
ToB: Onoka oborpesa, 6noka nopaa-
Yn NUTaHUA, Bn1oka KpenneHnus, bnoka
yNpaBneHus 1 ancnetyepusavmm. brok

Cebukm:
'http//www.rg.ru/2014/08/05/zameshenie.htm/
2 http.//government.ru/activities/13362

*http//www.gazprom.ru/press/news/2009/december/article73669/
*http//www.rossetiru/press/news/index,php?ELEMENT_ID=19230

*http/www.vedomosti.ru/companies/news/33069891/rosneft-planiruet-polnostyu-perejti-na-otechestvennye
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oborpeBa, OCHOBa KaXKOOM CUCTEMBI,
npencTasnaeT cobon HarpesaTesbHble
oneMeHThl, MpeacTasasoume  coboi
OTpe3Ky (CeKumM) HarpeBaTesbHbIX Ka-
6enelt, KOTopble ObIBAIOT PE3NCTUBHBIMY
I CAMOPEryNPYIOLLVIMACS.

Bnok mofauv NUTaHWsa COCTOWT W3 UC-
TOUHVKOB MUTAHWA, CWUMOBLIX MWTatO-
WX Kabenel, coeanHUTENbHBIX KOPO-
60K, cunoBbix WkapoB. bnok ynpas-
NIeHNA  CUCTEMOW  3MeKTPooborpeBa
COCTOMUT 13 WKadpoB ynpasneHws, Tep-
MOCTaTOB, TEPMOPETYATOPOB, a Takxke
KOHTPOMbHbLIX Kabenen u kabenen ne-
pefaun faHHbIX. brok KpenneHus co-
CTOUT 13 BaHAAKeN, KPEMNeXHbIX NeHT,
KPOHLWTENHOB W APYTUX 3EeMEHTOB,
npefHa3HaueHHbIX Ana KpenneHus Ha-
rpeBaTesbHbIX 3NEMEHTOB U COEAVHW-
TeNbHbIX KOPOOOK. PAfg npounssoauTe-
nelt NoCTaBAAT Ha OObEKTbl CUCTEMBI
2NeKTpPooborpesa COBMECTHO C TENso-
M30MALUMOHHBIMU MaTepUanamm.

Kak ™Mbl BMOMM, CUCTEMA 3neKTpuye-
CKOro 0oborpesa MPOMbILLIEHHOIO Ha-
3HayeHMA MNpeAcTaBnAeT Cobon Kom-
MIEKCHOE TEXHOMOTUYECKOE peLleHue,
K KOTOPOMY MPeAbABNAIOTCA NOBbILLEH-
Hble TpeboBaHWA NO HaAEXHOCTY, AON-
FOBEUYHOCTM, 3NeKTPO- ¥ Noxapobeso-
nacHoCTW. Hamnbonbluylo 3HaUMMOCTb,
C TOYKM 3peHMA 3aluThl noTpebuTe-
new OT MMMOPTO3aBMCMMOCTH, UMEIOT
6nok oborpesa v OAOK ynpasneHuA.
B nepsom cnyyae peub MAET O NOKanu-
30BaHHOM B POCCMM NPOU3BOACTBE Ha-
rpeBaTenbHbIX Kabenen, BO-BTOPOM, —
O MPOV3BOACTBE Perynupytolen ar-
napatypbl 1 CReLManm3vpOBaHHOM
nporpaMMHomM obecneueHun. Mpouns-
BOACTBO [PYIrMX KOMMOHEHTOB CUCTEM
2neKTpooborpeBa OpraHM3oBaHO WK
NoKanun3osaHo B Poccun.

OCHOBHble MPOU3BOAUTENN CMCTEM
NPOMBbILLIEHHOTO 3NeKTpooborpesa

Ha cerogHs cucTembl MPOMbIWAEHHO-
ro snekTpooborpesa B Poccun npen-
faraloT OKOMO [BYX [ECATKOB MpOW3-
BoavTenei. Havbonbluve [OAM pbiH-
ka 3aHumatoT K «CCT» (Poccus) — 31%,
Tyco Thermal Control (CLUA) — 22% n
Thermon (CLLA) — 9%. Pag esponeli-
ckmx npowmssoautenein (Nexans, Heat

MPOMDbILWEHHbBIA SNTEKTPOOBOTPEB

Trace, Etirex-Chromalox) n Heckonbko
npowussoauTenet 13 crtpaH HOro-Boc-
TOUHOW A31M 3aHUMAIOT AOSN B Npefe-
nax 2-7 %. HeCkonbKo pOCCUNCKMUX NPO-
n3BoauTenel KabenbHo-NpPoBOAHMKO-
BoV npoaykummn (Hysalkabenb, 3aBoa
«Cokon», MNogonbckkabenb, MNckosreo-
Kabenb) Takxe BbiMyCKaloT OrpaHnyeH-
HbI aCCOPTUMEHT HarpeBaTebHbIX Ka-
benel cneumanbHOroO HasHayeHus, Ho
ux gons B obuiem obbeme notpebdre-
HWA mana. CrneflyeT cKas3aTb, UTO TONbKO
nepBsble TPW KOMMaHWM 0bnafaroT Tex-
HONOrMel NPOW3BOACTBA CUCTEM 000-
rpeBa CBEPXA/IMHHbBIX TPYO6ONPOBOAOB
Ha ocHoBe CKVH-addeKTa, Tak Ha3biBa-
emblx CKH-cnctem.

ACCOPTUMEHTHbBIV PALR HarpesaTesb-
HblX kabenewn, Npepnaraemblix Tpems
KOMNaHNAMU-TAEPaMK,  AOBONbHO
wrpok. OH BKMoYaeT B ceba nuHemn-
Ky camoperynumpyowmxca kabenei:
HM3KOTEMMEPATYPHbIX C  pabouen
Temnepatypon 65-85°C, cpefHeTem-
nepaTypHbIx C pabouei Temnepary-
po 110-120°C n BbICOKOTEMMEPA-
TYpPHbIX C pabouyelt TemnepaTypoW
120-232°C. Hy>KHO OTMETUTb, YTO ac-
COPTUMEHT TaKkWUX W3AENUN B Kax-
JOM TemnepaTypHOM [ManasoHe Yy
MK «CCT» wupe, 4yem y Apyrmux npous-
BoauTenen. HarpesatenbHble Kabe-
NN NOCTOAHHOW MOWHOCTU 06bIYHO

npeactasieHbl peweHnamMmmnm B Buae

MHOTOXWbHbBIX Kabenen gna obo-
rpeBa MPOTAXEHHbIX TPybONpoBO-
[OB, Harpesartenien C MNOMVMEPHON
usonaumnenn ana oborpesa Tpybo-
NPOBOAOB CpeAHeNn ANVHbI U Harpe-
BaTENAMU B MeTannyecko obonou-
Ke C MWHEepanbHOM un3onauven ana
paboTbl B YCNOBMAX CBEPXBbICOKMX
(no 600°C) Temnepatyp. K «CCT» B
3TOM CermMeHTe MNpPOW3BOAUT YHU-
KanbHbII MpPoAyKT — 6e3mydToBblE
HarpeBaTesnbHble CekUum Ha 6a3e Ka-
6ensa TMO.

Bce npouvssoauTenu nNpoOMbILLNEH-
HbIX CUCTEM 2neKTpooborpesa npef-
nararmT 3aka3uukam NVHEeNKy cneum-
aNIbHOW  perynvpytoLlen annapary-
pbl ¥ MporpammHoe obecneyeHue.
Y TK «CCT» eCTb B 3TOM HanpaBieHnm
pAL BaXHbIX NpeumyllecTs. Nonb3o-
BaTENbCKNA WUHTepdenc nporpamm-
HOro obecneyeHns, pa3paboTaH-
Horo cneumanuctammn K «CCT» ans
ynpasneHna ©  AucneTyepmsaunm,
BbIMOSIHEH Ha PYCCKOM A3blke, Npu-
UeM Yy 3aKaszuMka eCTb BO3MOXKHOCTb
kacTommzauwmu MO noa ocobeHHOCTH
KOHKpeTHoro obbekta. [K «CCT» aB-
NAeTCA eAMHCTBEHHbIM MPON3BOANTE-
nem cucTem anekTpooborpera, KOTo-
PbIVi CAMOCTOATENBHO pa3pabaTbiBaeT
1 NPOV3BOAMT CNeUnann3npoBaHHyo
3MeKTPOHHYI0 annapaTypy ObITOBOro
1 MPOMBILNIEHHOrO MPUMEHEHNA. 3TN
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MEXAVHAPOAHDIA HHBECTHLMOHHLIN bA3HEC-OPYM N0 BONPOCAM
JHEPT0IDDEKTHBHOCTH H BO3OBHOBIIAEMON JHEPTETHKH

VII MEXXAYHAPOAHAA CNMEUUANTUIUPOBAHHAA BbICTABKA

JHEPTOIDDERTHBHOCTD.
BO3OBHOBNAEMAR JHEPTETHRA - 2014

ANBbTEPHATUBHDLIE UCTOUHHUKHN IHEPTHA,
JHEPTOCBEPETAKOWME TEXHONOIUK, OBOPYAOBAHUE, MATEPHANDI

4-1
HOAONA

K\ &'M N

iy

g reTeo MEXOYHAPO[OHbIA BbICTABOYHbIU LIEH

(10" THOPIO S (D (R YkpauHa, KueB, BpoBapckoit np-T.
M 3HeprocoepexeHuro YKpanHbl ® "NeBobepexHas"
COOPIAHU3ATOP = +38 044 201-11-66, 206-87
MexayHapoAHbI BbICTABOYHbIN LLEHTP e-mail: sv@iec-expo.com.u:

OTPACJIEBOU NAPTHEP www.iec-expo.com

YKpanHckana BeTpoaHepretnyeckasa Accoumauus www.tech-exp 3
Texiniectn e \ s‘



33f1a4u pelaeT komnaHusa «Cneuvans-
Hble ViHxeHepHble CUCTeMbI», BXOAALLASA
B [K «CCT»°,

EcTb v Kn3Hb 63 umnopra?

TaK, U3 Tpex KpymHemwmx nocTasLu-
KOB POCCUIMCKOIO PbIHKA, AiBa MPOW3BO-
AUTENA CUCTEM 3NEKTPOOOOrpeEBa 6a3n-
pytotca B CUA, oguH B Poccmn. 3aBog
KomnaHun Thermon, koTopas crneuya-
NM3MPYeTCA Ha NPOW3BOACTBE MPOAYK-
UMW ON1s 3NeKTPUYECKOro M MapoBOro
oborpesa, pacrionoxeH B CLUA (wTat
Texac). HamepeHuin opraHn3oBaTtb Npo-
M3BOACTBO HarpeBaTeNbHbIX 3N1EMEHTOB
B Poccum komnaHua ny6nmyHo He obb-
ABNANA.

Komnarua Tyco Thermal Control Bxoamnt
B rpynny Tyco International, koTopas AB-
NAETCA NOCTABLUMKOM MPOAYKLUMM 1 yC-
nyr B 061acT NPOTUBOMOXKAPHON 3a-
WWTbI, @ TakKe APYTMX MOOMbILLNEHHbBIX
ToBapoB. Tab KeapTvpa KoMMaHUu
pacnonoxeHa B CLUA, a npowssoa-
CTBEHHble MowHoCcTM — B WA v B gpy-
rMX CTpaHax Mrpa. KOMNaHWA Takxe He
00bABNANA O MaHax CO3AaHWA NpPou3-
BOoACTBa B Poccun.

3aBofpl pynnbl KomnaHun «Cneymans-
Hble CUCTEMbI 1 TEXHOMOM MY, OCHOBAH-
Howm B 1991 rogy, pacnonoxeHsl B Mo-
CKoBCKOWM obnacTi. B ropomge Mbimuim
PacnoNOoXeHO MPOW3BOACTBO 3M1EKTPO-
HWKM 1 CUCTEM 2NeKTPooborpeBa ObiTo-
BOr0 M MPOMBILWIEHHONO Ha3HaueHus.
Ha 3aBopax B VBaHTeeBke 1 COPpPUHO
COCpefoTOYeHO MPOW3BOACTBO Harpe-
BaTe/bHbIX Kabenen 1 Kabenen cneuu-
aNbHOrO HasHauyeHWa. Ha noaMockoBs-
Hbix npegnpuAtUax MK «CCT» 1 B ¢u-
NNANbHOM CETN Ha BCEM TeppuTopun
Poccun pabotatoT 6onee 1300 kBanu-
dULMPOBAHHbIX CNEeLManmnCToB.

Ha nepsbit B3rnAg, NpekpalleHve 3a-
PYOEXHBIX MOCTAaBOK MOXET CrpOBOL|U-
poBaTb AeDULINT B STOM CErMEHTE, KO-
TOPLIA MOXET HeratmBHO OTPA3UTHCA
Ha B13Hece 3aKa3unKkoB. B nencTsuTenb-
HOCTW CUTyauus BbIrMAauT MHade. «Ce-
rogHAwWwHMe Bo3MoKHOCTU TK «CCT» no-
3BONAIOT YAOBNETBOPUTbL 3aNpPOChl POC-
CUNCKOTO PbiHKA. JIeTom Mbl 3aBepLumnim
o4epeaHOW 3Tan NPorpammbl paclumpe-
HVSA NPOW3BOACTBA W 3aMyCTUAY TPETUN
MpOW3BOACTBEHHDBIN KoMMnekc B Co-

MPOMBILEHHbIA SNIEKTPOOBOTPEB

dpvHO. Hall Mpon3BOACTBEHHbIN MO-
TeHUMan paccumTaH Ha [ABYKpPaTHbLIV
POCT 0OBEMOB BbIMyCKa B OnvKanimne
[Ba rofja», - 3aasun pykosoautenb K
«CCT» Muxann CTpynuHCKNiA'.

YnBoeHne oObeEMOB BbiMyCKa Harpea-
TeNbHbIX Kabenen 1 3anyck B KpaTKo-
CPOYHOW MepcrnekTMBe COOCTBEHHOTO
MPOM3BOACTBA  NEKTPONPOBOAALLErO
HaHOCTPYKTYPUPOBAHHOIO — KOMMO3W-
LUMOHHOIO MaTepuvana C MNONOXUTENb-
HbIM TemnepaTypHbIM KO3DOULIMEHTOM
COMPOTUBNEHNA AACT BO3MOXHOCTL K
«CCT» obecneuntb 60% POCCUNCKIMX
noTpebuTenen oTeyecTBEHHbBIMY CUCTe-
Mam1  MPOMBILLNIEHHOTO  3MeKTPO06Oo-
rpesa.

CnencTBmem MHTEHCMBHOIO BHeAPEHUA
MMNOPTO3aMeLLEHNA JOMKHO CTaTb MO-
ABNEHVE HOBbIX OTEYECTBEHHbIX MPOM3-
BoauTEnen. He MUCKMIOYEHO, YTO HaluW
3apybexkHble KOonern OTKpoT M no-
Kanm3ytoT COOCTBEHHOE MPOW3BOACTBO
B Poccumn. Mbl rOTOBbBI K OTKPBITOM KOH-
KypeHuun C niobbiMn  npomnssogmTe-
NAMN W NO KauecCTBy NPOLYKLUMK, 1 MO
CEPBUCHOMY COMPOBOMAEHMIO HALLMX
CUCTEM Ha BCEM MPOTAXKEHWUM VX »KW3-
HEHHOTO UMKIa.

NHXrHMpPUHroBoe COMPOBOXAEHME
MPOEKTOB ABMIAETCA OOHWM U3 KIoue-
BbIX MpeuMyLLecTs Npu paboTte C Kpyn-
HBIM  KOPMOPATVBHBIMIA - 3aKa3umkamu.
K «CCT» GepeT Ha cebs pelleHme abco-
JIIOTHO BCEX BOMPOCOB, CBA3AHHbIX C 0be-
cneyeHvieM OOBEKTOB CUCTEMAMU reK-
TpooborpeBa. VIHXMHMPWHIOBaA KOM-
naHna «CCToHepProMoHTax», BXOAALLAA
B K «CCT», obecneymBaeT npoeKktnpo-
BaHvie, nofbop v NocTaBky obopyaosa-
HWA, MOHTaX, NYCKO-Hanaaky 1 TexHuue-
CKoe OOCNYKMBaHWE CUCTEM 3MEKTPO-
oborpesa NtoOOrO YPOBHA CIOKHOCTU.
KomnaHua «CCTSHeproMoHTax» Ha npo-
TAKEHUM MHOMVX NET YCNeLWHO COTPYA-
HUYaeT C KPYNMHENLMMI POCCUNCKAMM
1 MeXAYHapPOLHbIMI KOPMopaLMAMN He-
dTera3oBot OTpacaK, TakumK, Kak «las3-
npomy, «PocHedTby, «Jlykonny, «TpaHc-
HedTb», Total. B nopTdene peannzosaH-

HbIX MPOEKTOB, Ha KOTOPbIX YCTaHOBMEHbI
cncTembl  anekTpooborpesa K «CCTx:
HedTenpoBon «BocToyHaa Crnbups — Tu-
XA OKeaH», NefjoCTONKaA CTalmoHap-
Has N1aTdopMa Ha MECTOPOXKAEHWUMN UM.
tO.KopuarvHa B Kacnuiickom mope, Ta-
MaHCKWUM  MEePEerpy30UHbli  KOMMIEKC
CKWKEHHOIO  YrNeBOAOPOAHOMO  rasa,
Hed TN 1 HehTeNPOAYKTOB, MOPCKOW TOP-
roBbI MOpT YcTb-Jlyra, 3anonapHoe, bo-
BaHEHKOBCKOE 1 XapbArMHCKOE MeCTo-
POXOEHWA, MHOTVe [pyre OObeKTbl.
Cneupanuctsl TK «CCT» obnagatot 3Ha-
UMUTENBHBIM OMbITOM PAbOTLl B CYPOBbIX
KIMMATUUECKNX  YCNOoBUAX Poccuitcko-
ro CeBepa. 3akKasuMKu MMEIOT BO3MOM-
HOCTb MCMOIb30BaTh Ha CBOMX OObEKTAX
ThICAYM TUMOBbIX MPOEKTHBIX U UHXKEHEP-
Hbix pelleHnit TK «CCT». B 6nvpkaiiiee
BpemA K «CCT» nnaHvpyeT BbIBECTN Ha
POCCUMCKMI PbIHOK CBOKO HOBYIO Pa3pa-
60TKy — c1UCTeMy neKTpooborpeBa Ans
KOMMIEKCOB MO 06blue TAXENON U Bbi-
COKOBA3KOW HEDT.

Takum 0bpazom, npoyecc umnopmo3same-
WeHUA 8 cghepe cucmem NPOMBbILLITIeHHO20
371eKMpo0ob0o2pesa He ABNIAEMCA KpUMuY-
HbiM 0719 nompebumersel 3mux pewieHud.
Ipynna komnarut «CneyuansHble cucme-
Mbl U MexHO/02UU», 0OUH U3 KDYNHEeULWIUX
MUPOBbIX UeHMPOo8 pa3pabomku U Npou3-
800CcMBa cucmem KabesnbHo20 3/1eKmpo-
0602pesa 0719 NPOMbILLTIEHHOCMU, 20MO-
8a obecnequms 60% pPoCcUlicko2o pblHKA
omedyecmeeHHbIMU paspabomkamu. [lpu
smom, K «CCT», kak poccutickul npous-
800UMesb, Npedniazaem 6osiee 8bi200HbIe
UeHbl U 0nepamusHele CPOKU Nocmas-
Ku npodyKyuu, a makxe obnadaem cob-
CMBEHHbBIM UHXUHUPUH20BbIM UEeHMPOM
0715 peanu3ayuu NPOEKMOoB «Noo KoYy,
[ocydapcmeseHHas noddepxKka Npoekma
[K «CCT» no 3anycky npou3s8o0cmea rek-
mponposooALYe20  HaHOCMPYKMYpUpo-
BAHHO20 KOMNO3UYUOHHO20 Mamepua-
1A C NOSIOXUMESIbHBIM - memnepamyp-
HbIM KO3(hULUUEHMOM CONPOMUB/IEHUS
Cmaxem MowHsIM Opatisepom passumus
poccutickoeo  npou3godcmea  cucmem
snekmpuYeckoeo 06ozpesa M.

Ceblnku:

°http.//ses-pro.ru/

’http://sstprom.ru/presscentr/novosti_gk_sst/spros_na_sistemy._elektroobogreva_proizvodstva_gk_sst_vyros_na_30/
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Pe3ynbraTtbl SKCNepUMeEHTaNbHbIX
nccnenoBaHMA TENIOBbIX MapaMeTpoB
oborpesaemMbiX NpeABapUTESIbHO
N30/INPOBAHHbIX NJIACTUKOBBIX
TpybonpoBoaos

H.H. XpeHkos,

2/1a8HbIU pedakmop
xypHana [15u3,
CcOBeEMHUK
2eHepasibHo20
dupekmopa OO0
«CCT», K.M.H.,
usieH-kopp. ASH PO

A.B. lNueoeapos,
pyKogooumesib
npoekma OO0
«Ipynna [TOJINMEP-
TEIJIO»

IA. MuwuH,
HA4YaIbHUK ucnbima-
mesibHo20 yeHmpa
000 «CCT»

E.M. Xeneakos,
HAYaIbHUK
Hay4YHO-mexHuye-
ck020 omadesia OO0
«Yebokcapckut
mpy6Hbil 3800,
K.M.H.

accmaTpuBaemas npobnema

MnacTukoBble  TpybOMpPOBOAbI,

B OCHOBHOM W3 MOMM3TUNEHA
(M3), AOCTaTOYHO WUPOKO MPUMEHS-
0TCA ANA TPaHCMOPTUPOBKK BOAbI, ra-
30B 1 OpYrux »ungkocten. MNpenmylle-
CTBA MONMMEPHbIX TPYO 3aksoyaloT-
CA B BbICOKOW KOPPO3VMIOHHOW 1 XNMU-
YeCcKoWm CTOMKOCTK, TMOKOCTI B COYeTa-
HWM C NPOYHOCTbIO, AONrOBEYHOCTHIO U
Marnow yaesibHOM MacCcom.
[MpOMbILLNEHHOCTb NpeanaraeT AocTa-
TOYHO LIMPOKNA aCCOPTUMEHT MONU-
MepHbIX TPYO pPa3fMUHOro HasHaue-

HuA. Tak Yebokcapckuin TpyOHbIN 3a-
Bog (YT3), mpomsBoamt oborpesae-
Mble MpeaBapuTeNbHO TeMIOU30INPO-
BaHHble TPyObl U haCOHHblE M3aenus
«APKTUK-Y», «N30KOPCNC-Y». OnHu
npefHasHaueHbl A1A  XO3ANCTBEHHO-
MUTbEBOrO  BOLOCHAOXeHWs, Hamnop-
Ho ¥ ©Ge3HanopHOW KaHanmsaumu,
npwv Temnepatype TPaHCMOPTMPYEMON
Bogbl o1 0°C go 40°C, B TOM yuncne B
parioHax KpawnHero Cesepa.

B cootBetcTBUNM ¢ CornatleHvem o co-
TpyaHWYecTse Mexay [pynnon komna-
Hu «CneumanbHble CUCTEMbI U TEXHO-

noruwy» w Tpynnon MNOJMMEPTEMIO
6bINIO NPUHATO pellieHne NPOBeCTy Te-
opeTnyeckme ¥ KCNeprMeHTanbHble
MccneaoBaHma 0CobeHHoCTEN GyHKLK-
OHVPOBAHNA 1 PacyeTa XapaKTepuUCTuK
NpeaBapuUTeNIbHO M30MPOBAHHBIX MO-
NISTUNEHOBbBIX Y CTasnbHbIX TPybonpo-
BOAOB, 0bOrpeBaembix cCaMoperynmpy-
lowmmmca Kabenamm nponseoacTaa K
«CCT». Obpa3upl Tpyb Ana skcnepw-
MEHTOB W3rOTOBMEHbI MpeanpuaTMem
YT3. SkcnepumMeHTanbHble WKCCNeao-
BaHWA BLINOMHEHbl B MCMbITaTeNbHOM
teHTpe «CCT».
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B maHHOM CTaTbe MpUBOAATCA pe3yilb-
TaTbl NEPBOW YaCTW UCCIEAOBAHN, Bbl-
MOSIHEHHbBIX HA NOAN3TUNEHOBbLIX TPY-
6ax. Mo3xe OyayT onybnmMkosaHbl pe-
3yNbTaTbl  UCCNefOBaHWIA, BbINOMHEH-
HbIX Ha CTanbHoW Tpybe.

Lienb n noctaHOBKa 3KCrnepumeHTa
JKCNepPUMEHTBl MPOBOAWMANCL C  Lie-
Nbl0 MCCNEAOoBaTb peanbHble XapakTte-
PUCTUKM MOANSTUNEHOBLIX, NPeaBapy-
TENIbHO M30MMPOBAHHBIX TPYO MapKu
APKTVIK-Y, oborpeBaembix camopery-
JIMPYIOLWMMUCA HarpeBaTe/ibHbIMU CeK-
LUMAMN.

MPOMbIWAEHHbBIV SNTIEKTPOOBOTPEB

CraBunucb 3agaun:

MoaTBepAWTL BO3MOMHOCTD  3alUu-
Tbl OT 33aMepP3aHWA HA3eMHOrO BOAO-
BOJa, M3roTOBNEHHOIO 13 TPYO MapKu
APKTVK-Y ¢ nomoLblo camoperynmpy-
toujerocs kabena 25HTP2-BT.

OnpegennTb  3KCMepUMEHTabHO
TEPMUUYECKOE COMPOTUBIEHNE U KO3®-
GUUMEHT TENNOMPOBOAHOCTA TEMION-
307AUMN U3 BCMEHEHHOTO MnonypeTa-
Ha, HaHeCeHHOW Ha Tpyoy.

EllpoBepuTb COOTBETCTBIME PACUETHBIX
aNnropUTMOB PeasibHbIM 3aBUCUMOCTAM

Puc. 1. BHewHuii Bug M3 1py6 APKTUK-Y npounssoacTBa Ye6okcapckoro Tpy6Horo 3aBoaa

] C Kpyr/ibiM Kabesib-KaHanoM 1 € NNIOCKUM Kabenb-KaHanom 1 anminkaumuoHHol PET-neHTon.

Puc. 2. BHewHui Bua o6pasuos M3 Tpy6 B xoae SKcnepuMeHTaNbHbIX UCCIeA0BaHMNIA

1 XapaKTepucTtunk Tennosow N3oNALMN N PeXNMoB pa3orpeBa n oxjaaxXaeHus.

pasorpesa W oxfaxaeHus o6pasLos
TPY6OMNPOBOAOB, 3aNONHEHHbIX BOAOW.

EIOnpenenntb xapakTep pacrnpenene-
HWA TEMN10BbLIX MOTOKOB W BIINAHKME pac-
NONOXEHWNA HarpeBaTeNbHOrO emeH-
Ta Ha TpybonpoBoae.

OnpepenvTb  BAMAHWE  MaTepuia-
na v Gopmbl Kabenb-kaHana (MonamnH-
ra), B KOTOPOM MPOK/aAblBaeTCA Ha-
rpeeatenbHas cekuus. OUeHWTb BAK-
AHMe YCTAHOBNEHHOW B Kabenb-KaHa-
ne annavkaunoHHo PET-neHTbl Ha
MOWHOCTb  TennoBblaeneHvsa Kabens
25HTP2-BT.

Ha puc. 1 npenctasneH By 06pasLos
13 Tpyb B MICXOAHOM COCTOAHUM.

B aKcneprmMeHTe 1CMOoNb30BaHbl CaMo-
perynvpylolmecs HarpesaTefbHble Ka-
6enn mapkm 25 HTP2-BT, npon3BoacTea
[K «CCT». B 3kCnepunmeHTe ynpasneHue
ypoBHeM 00OrpeBa He 6bio Npeayc-
MOTpeHoO.

BHewHwWI BMA TPYO BO Bpema sKCnepu-
MEeHTa C KOHLaMK, 3aKpbITbIMM TENI0M-
30/1AUMel, MOKa3aH Ha puc. 2.

MocTtaHoBKa 3KcnepumeHTta ¢ 13
Tpy6amu.

Mo TpeboBaHWAM SKCMyaTaUmm 3a-
WMTa OT 3amep3aHuA [Jo/MKHa ObiTb
obecneyeHa B WHTepBase Temnepa-
Typ OKpy»Katowen cpeapl ot - 50°C go
+ 50°C. MolHocTb 0borpea, Heobxo-
aMmaa ana noagepskaHuna +50°C npu
Temnepatype Bo3ayxa — 50°C, cocTtas-
naet 20,5 B1/m ¢ koadduumeHTom 3a-
naca 1,2. bavkanwmm, noaxoaaLwmm no
MOLLHOCTU  HarpeBaTesibHbI  Kaberb
25 HTP2-BT, imeeT HOMUHaNbHYI0 MOLL-
HocTb 25 BT/M npwu 10°C. OH v 6bin 1C-
NONb30BaH B JAHHOM 3KCNEPUMEHTE.
P [1ns yToYHEHWA TENNOU30NMPYIOLLNX
XapaKTePUCTUK TEMAOBOW  M30MALUM
TpyObl BbINMOMHEHbI 1Ba IKCMEPUMEHTa.
Mpn NepBom onbiTe Tpyba 3anMBanach
TEenon BOAOW C TeMMNepaTypon OKONO
40°C 1 GUKCMPOBANCA XOf OCTbIBAHUSA
BOAbl. TemnepaTypa BO3dyxXa B 3TOM
onbiTe 6bina B parioHe 0°C. Bo BTOpoMm
OMblTe WCCNeAOBaNCcA XOf OCTbIBaHMA

Pasmepb! Tpy6, Ha KOTOPbIX BbIMOHEHbI SKCMEPUMEHTbI:

TPy6ONPOBOAA, 3aMONHEHHOMO BOAOW,
nocne OTKMOYeHWA HarpeBaTenbHOW

BHyTpeHHWIN AnameTp, MM 93  TonwwmHa TennomusonAumn ns My, mm 45
BHewwHW gruameTtp, Mm 110 [dnuHa 3aBOACKON TENMOU30AALUN, MM 2750 cexumu. TeMrlepaTypa BO3yxa BO BTO-
Hapy>Hbl1 fuameTp no KoXyxy, Mm 205 [lonHasa anvHa Tpy6, Mm 3272 POM onbITe konebanaco okono -1°C.
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MPOMDbILWEHHbBIA SNTEKTPOOBOTPEB

Pe3synbTraTtbl 3KCnepuMeHTa

Puc. 3. Tpaduk ectecTBeHHOro oxna)kaeHus Tpy6bl, 3anosIHeHHON Tennoi Bofoi. Teosa

okono -1°C

ElMNepBbil ONbIT NPOBOAMCA Ha 0Opa3-
Le C KpyrnbiM kabenb-kaHanom. Mccne-

[10BaflaCb CKOPOCTb OXNAXKAEHUA ro- onl

pAYel Bofbl, 3anuTol B TpyOy (puc. 3). 40

PacueTHas KpviBaa OxNaxaeHna npw- a

BOAMNACh K BUAY SKCNEPUMEHTANbHOWM ‘
KPVBOW MyTem nogbopa Kospuumen- o 30 L

Ta TennoNPOBOAHOCTY TEMNOU3ONALMN. °+ 25 S~

PacyeTbl BbIMOSHEHbBI C UCMOb30BaHN- E -""'--..

€M anropuTMOB, MPUBEAEHHBIX B pabo- ] B T~

Te[2]. V13 paccmoTpeHna Bbin UCKoYEeH 215

HauanbHbIM Y4acTOK BbICTPOrO NageHns " 10 |
TemnepaTypbl, 4TO CBA3aHO CO CTabwnu- F
3aUmMen TennoBbiX NMOTOKOB OT TEMown ’

BOAbI. [onyuyeHo 3HaueHne KoahduLK- 0 {
eHTa TennonposoaHocT A = 0,03 B/M*K. 0.0 5,0 10,0 150 20,0 5,0 30,0
ITO 3HAYEHMEe MCMOb30BaOCh B Aaslb- bpems, 4

Henwmx pacyeTax.

BABTOpOM OMbIT MO YTOYHEHMIO PEXKIMa
OXNaXxOeHnA BbIMOHEH Mpn oonee Hn3- /\/i Puc. 4. Tpaduk ectecTBeHHOrO OXNaXkAeHNA TPy6bl, Nocne oTknloueHNns oborpesa. Teosn
KOV TEMMepaType OKPYKatoLLEro BO3ay-
xa. [locne Toro, Kak B TeyeHune 150 va-
coB pr6a noanepxrBanacb B Harpe-
TOM COCTOAHMK C MOMOLbIO HalrpeBa- \
TENbHON CeKUMW, NocnegHss bbina oT- 307 \
K/tOYeHa. 3|<cr|epv|MeHTaanaﬂ n pac-

okono -18°C. PacueTHas Kpusas npu A = 0,029 Br/m-K.

30,0

YeTHaA KPU1BbIe MOKa3aHbl Ha puC. 4. g 200
Xopolee coBnafgeHue 3sKcnepumeH- % \§\

~ ~ } g 150
TaNbHOM ¥ PacUYeTHON KPUWBbIX [OCTH 3 N ——
raeTcs, ecnm MonoXuTb, UTO KOIGHU- s \§

B 100 N ——

LUWeHT TenIonpOBOAHOCTX TEMNOW30- . NN
nagum ns MY nmeet 3HavenHme 0,028 — N
0,029 B1/m:K. 5,0

B xofe AaHHbIX 3KCNepUMEeHTOB cpea- ol | |
HAA TemnepaTypa Teryion3onALMM mn3- 0.0 5.0 100 150 200 250 300
MeHAnachb cneaytoLvm obpasom. B nep-
BOM OMbITe OHa M3MeHAnack ot +15 1o
+8°C, a BO BTOpOM OT +5 10 -8°C.

roputMa pacuyeTa pasorpesa CToAven
Bofbl B 13 Tpybe MCMonb30oBaHbl AaH-
Hble, MOMyYeHHble B XOfe WCCnefoBa-
HUIM NPY HU3KKX TemnepaTypax BO3ay-
xa. HauanbHana Temnepatypa Boabl 6bina
8-9 °C. B xofe aKkCnepumeHTa Temnepa-
Typa BO3Ayxa Obina B AManasoHe mu-
HyC 17+20°C 1 He nofHVMManach Bbille
MUHYC 12°C. PesynbTaThl SKCNeprMeHTa
NpviBeaeHbl B Tabn. T 1 Ha puc. 6.

B Ha puc. 5. mnokaszaHo pasmelleHune
TepmMonap, M3MepABLUMX TemnepaTypy
BOAbl B Tpybe v NoNoXeHWe Harpesa-
TefIbHOrO 3nemeHTa.

Bpemsa, yac

Cxema pasmeujeHus Haepesamens

P U mepmonap, UsmepsIoL4ux memne-
pamypy 800bl, npu 0bozpese cepxy
NOKA3aHA HA pUCYHKe, 20e:

TBB P- Haepesame/sioHAs CeKYUH;

Tes — mepmonapd, U3MepPAIWAs
memnepamypy 800bl OKOIO Hazpe-
8amesibHoU ceKyuu;

TeH TeH — mepmonapd, U3MepAIoWas
memnepamypy 8006 Ha NPOMUBO-

NOOXHOU CmeHKe.

MPOMbBIWNEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMEHME, N°3/2014



Nopaep:xarne Temnepatypoi e Tpybe HT3 ¢ oonon |

NAOCKHA MONAMHT C MPHAMMOM

Harpeeavens cespxy Ha 14ac, ANMHE cexumun 3m

Bpema U

wac B

0| 223

15| 221

16 214
17, 218
18 219

P Pl
Br | Bi/m

18,88
18,61
17,83
18,31

55,28 18,43

18,33
18,04

18,20
17,89
18,06
16,86
16,71

16,92

0,23

0,229

63 221
64 220

0,228
0,228
0,226
0,225

65| 221

66| 223 0,226/ 50,40

MoscHeHuA K

0,226

Tabnuue:

51,26 17,09

17,17

51,27/ 17,09

16,94
16,87
16,95
16,87
16,95

49,95 16,65
49,50
49,95

16,50
16,65
16,80

Tee  TeH |
Sl <
9,5 8
20,1 1435
20,56 14,75
20,82 15,08
21,16 15,44
2142 159
21,77 16,33
22,14 16,7
2254 176
22,88 17,55
25,7 15,49
2574 19,62|
2582 19,61
2586 19,87
2594 20,01
26,11 20,51
26,24 20,75

26,44 20,94

26,61 21,14

26,82 21,32
27,84 21,14 2
27,78 21,44
27,71 21,51|

27,66 21,65

27,75 21,79

T8 — meMnepamypa 80061 8 30He yCMAHOBKU HA2pe8amebHOU CekyuU;

T8H - memnepamypa 8006/ 8 30HE, NPOMUBONONOXKHOU HazpesamenbHoU cekyuu;

Tecp — cpedHsas memnepamypa 800el 8 mpyobe;

Tk— memnepamypa Ha 060/104Ke HGZP@GGm@ﬂbHOCl cekyuu;

Tmp — memnepamypa mpy6el 86/1U3U HaepesamesbHo20 31eMeHMa;

T803 — memMnepamypa 8030yxa;

P — nonHas mouwHocme HazpesamenoHOU cekyuu;

Pl = nuHelHas MOWHOCMb HazpesamesibHOU cekyuu.

.||l Puc. 6. paduk no pesynbratam sKCneprMeHTa, NpefCcTaBIeHHOro B Tabn. 1.
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Bl Mprsogum ans cnpasky pesynbrathl
pacueTa TEMIOBbIX NOTepb OT TPybo-
NpoBOMa, UCCNefOBaHHOIO B IKCMNepn-
MEHTE, B 3aBMCUMOCTM OT TemMnepaTypbl
OKPY’KaloLLEro BO3Ayxa 1 TemnepaTtyps
BoAbl (Tabn. 2).

Ta6nuua 2. PacueTHble Tennosble noTepu
(A Tennosow nsonauum 0,03 Br/m-K)

Tennosble

norepwu ¢

Ksan=1,2,
Bt/m

Tennosble
notepwu, Bt/m

Temnepartypa
BO3ayXa, °C

Temnepatypa
Boppl, °C

-8 9 51 6,1
-12 12 7,2 8,7
-16 15 93 11,2
-20 17 111 134
-17 18,7 10,8 12,9
-50 5 171 20,5

[ [lanee BbinonHeH pacyeT nocTe-
MeHHOro pasorpesa BoAdbl B Tpybe 1
COMOCTaBNEHNE C 3KCMepUMEHTab-
HbIMW AaHHbIMK. [nsa 6onbluei Tou-
HOCTM pacyeTOB U3 NpPUBENEHHON
Bbile Tabn. 1 oTbupanncb BpemeH-
Hble Y4acTKM C NMPUMEPHO MOCTOAH-
HOW TemnepaTypown BO3Ayxa. Tak, B
nepsble 4 Yaca, Koraa noapobHo puk-
CMPOBaNMCh BCe NapameTpbl oborpe-
BaemMoro obpasua Tpybbl (o1 15 g0 18
yaca), TemnepaTypa BO3dyxa Obina
paBHa MuHyc 20°C. CrapToBasa Tem-
nepatypa sBoabl 17,2°C. [Ina pacyeTos
MPUHATO, UYTO KOIOPULMEHT Tenno-
NPOBOAHOCTMN TEMNOU3ONAUUY PaBeH
0,03 B1/m+K. Ha 3TOM OTpeske Bpeme-
HW CpefHsAa M3MepeHHas JMHenHan
MOLIHOCTb HarpesaTeslbHOM CeKUum
coctaBmna 18,3 Br/m. B 710 Xe Bpe-
MA M3MepeHHaa TemnepaTypa Ha no-
BEPXHOCTW HarpeBaTeNbHOW Cekuuu
6bina paBHa 45°C. Ecnn opuneHTupo-
BaTbCA MO rpaduky MOWHOCTV AdH-
HOW MapkK kabensa w3 kaTanora «Te-
nnomar», TOo Npu Temnepatype Tpy-
6b1 45°C MOLHOCTb CEKLMM paBHa 13
Bt/m.

MPOMBbILWEHHbIM 3NNIEKTPOOBOTPEB
Tabnuua 1. PesynbTaTbl 3KCNEpPUMEHTa MO NOAAepKaHUto TemnepaTypbl B 13 Tpybe




M PacueTtHbil rpaduk M3MEHeHUs
TemnepaTypbl BOAbl B Tpybe no-
Ka3zaH Ha pwuc. 7. PacueTHaa Kpu-
BaA MpPaKTMUeCKM MOSHOCTbIO CO-
BMadaeT C 3KCNepUMEeHTaNbHOMW,
HO NpW YCNOBWKM, YTO MOTOK Ten-
Na, NOCTYNaOLLUMA B XUAKOCTb PaBeH
15,3 B1/m (84 % oT obuen MouHo-
CTU Cekummn).

Bl AHanornyHbil pacyeT ana BTO-
poro oTpeska BpemeHu (oT 19 go
24 yaca) BbIMOMIHEH AnNdA chefyto-
WKMX CTapTOBbIX YCIOBUI: Temnepa-
Typa BO3ayxa pasHa -17°C. CtapTo-
BaA Temnepatypa Boabl 18,7 °C. ins
pacyeToB NPUHATO, YTO KO3IbOULN-
EHT Ten0NPOBOAHOCTY TEMIOM30-
naumn paseH 0,03 B1/meK. Ha atom
OTpe3Ke BpeMeHU CpefHAa M3me-
peHHaa NuHerHas MOLWHOCTb Ha-
rpeBaTteslbHOM CeKlUMK COCTaBma
18,05 B1/m. B 10 e Bpemsa u3me-
peHHaa TemnepaTypa Ha MNoBepX-
HOCTW HarpeBaTeNnbHOM  cekuun
6bina pasBHa 46,5°C. CoBnageHue
PaCUYETHOM K SKCMEePUMEHTANbHOM
KPWBbIX OCTUraeTCA, eCIU CUUTATD,
YTO MOTOK Tenna, NoCTynalowWwmn B
Booly paBeH 15,1 Bt/m (takxe 84 %
OT 0bLer MOWHOCTN CekLnn).

El Ha puc. 8 mokasaH akcnepumeHT
C pa3zorpesom TpybonpoBoaa, 3a-
NOMHEHHOTO BOAOW. HayvanbHas
TemnepaTypa Bofbl 6nm3ka k 0°C.
Tpyba ocHalleHa NNOCKUM Kabenb-
KaHanoMm C NPWKMMHOW NEHTON.

Pl — nuHelHas mMowHOCMb Haepe-
gamensHol cekyuu, Tecp — cpeo-
HA8 memnepamypa 8o0bl; Tk — mem-
nepamypa o6os1ouku kabesns, Tgo3 —
memnepamypa 8030yxa.

Mpouecc pa3orpesa Habnoganca
B TeyeHue 200 yacos. 3a 3TO Bpe-
MA  CcpefiHAA TemnepaTypa BOAbI
nogHanack o 32°C, a kabenb pa-
3orpenca ao 54°C. K koHuy nepuo-
[la pa3orpesa IMHEeNHAA MOLWHOCTb
cekumm ynana pol4 Br/m, a Tewm-
nepaTypa Bo3ayxa Obifla B paioHe
-5°C.

bnnsknm pesynbrat nosyyeH
B 3KCMEpUMeHTe, KOrga TOT Xe
TPyboNpoBOA nepes BKIOYEHU-
eM HarpeBaTeNbHOM Cekuumn 3a-
NONHANCA TeNNOW BOAOM C Temne-

MPOMDbILWEHHbBIA SNTEKTPOOBOTPEB

Puc. 7. ConocTaBnieHne pacyeTHON 1 SKCNepuMeHTanbHOIN KpUBbIX pa3orpe-

Ba npu To3 = -20°C.

T=f(epems), ¢ oborpeBom
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Puc. 8. PasorpeB Tpy6onpoBoja 3anofnHeHHOro BOAOA.
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patypon 40°C. [poBefeH Takxe
aHanms3 noeefeHuns Tpybbl C nio-
CKNUM Kabenb-KaHanom, 3anonHeH-
HOW ropaYen BOAOW NPWU BKIIIO-
YEHHOW HarpeBaTeNbHOM  CeK-
umu. TemnepaTtypa BO3ayxa B Xofe
JaHHoOro onbita 6bina -1-2°C. lMo-
cne ctabununsaunm TeNNOBbIX NO-
TOKOB TemnepaTypa BOAbl U Tem-
nepatypa Tpybbl CHU3UAUCH BCe-
ro Ha 1 rpagyc. K KOHUyY 3Kkcnepu-
MeHTa Temnepatypa TpyObl ony-
cTunace o 33-34°C. CootseT-
CTBEHHO NWHEeNHas MOLWHOCTb
cekumun ysenmuymnace ot 12,4 1o

13,4 Bt/m. CHuxeHue Temnepary-
pbl BOMbl CBA3aHO C TEM, YTO Te-
nnoBble NoTepun B CpejHeM pas-
Hbl 15 BT/M, a cpegHAA MOLHOCTb
oborpesa 13 B1/m. Temnepaty-
pa NMoBepxHOCTW Kabens K KOH-
Ly 3KCnepumeHTa NofAHANach Ao
52°C.

[lna aHann3a TennoBbix Nonew
B oborpeBaemon Tpybe mcnonb-
30BaHbl METOMKA, OTPaboTaHHas
B paboTe 1 NakeT KOMMbIOTEPHO-
ro mogenuposanHuna ELCUT. WNc-
XO[Hble [aHHble, B3ATbl U3 IKCMe-
PUMEHTa, ONMUCAaHHOTO B 1.9,

MPOMbBIWNEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMEHME, N°3/2014



Puc. 9. Kapra pacnpepeneHus Temneparyp B yCTaHOBMBLLEMCA pe-
Xume oborpesa 13 npegBapuUTenbHO M30MPOBaHHOIO TPY6OMPO-
BO/AA NPV PACoNOXXEHNN HarPeBaTeNIbHOIO S/IEMEHTa HaBEPXY.

pacnonomeHHoil TOYKWN.

Puc. 10. Kpusaa nsmeHeHuna temneparypbi no 2 nepumetpa Tpy-
60npoBoAa OT TOUKW YCTaHOBKW HarpeBaTena Ao AnaMmeTpanbHO

MPOMbIWAEHHbBIV SNTIEKTPOOBOTPEB

Puc. 11. PacnpepeneHvie NOTOKOB Teria OT HarpeBaTe/IbHOro
3/1eMeHTa NPU ero BEPXHEM PacroNoXeHum.

Puc.12. PazorpeB Tpy6bi € N10CKUM Kabenb-KaHasioM Npy BepXHeM

pacnonoXxeHnn HarpesaTtena
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PACCTOAMUS, fAsL.

PesynbtaThl  MOLENMPOBaHMA  MOKasa-
Hbl Ha p1c. 9 1 10. B Tabn. 3 npusoamntca
CpaBHeHVIe AaHHbIX, MOMyYeHHbIX B ABYX
3KCNepUMeHTax 1 Ha mopenu. Coenage-
HWe 3KCNepUMEHTa 1 pacyeTa AOCTMra-
€TCA, eCIM NONOXKUTb, YTO MPUAKMMHAA
NleHTa NAOTHO CONPUKacaeTca C kabenem
1 kabenb-kaHanom, a Bofa MMeeT npvise-
[eHHyto TennonpoBoaHoCTb 1,2 Br/meK.

PricyHOK NoKasblBaeT, YTo nepenag Tem-
nepaTypbl OT TOUKM YCTaHOBKM Harpe-

BaTeNA 4O MPOTUBOMONOXHOW CTOPOHbI
TpybonpoBoaa cocTaBnaeT okono 17°C.

KauecTBeHHyl0 OLeHKy MOTOKa Tenna,
nocTynatoLlero B Body, faet pwc. 11, 13
KOTOPOTO BMAHO, YTO YaCTb Tenna yxoamt
HanpAMYI0 OT HarpeBaTena B OKpy»Kato-
Lwyto cpefly (cM. Takxke n.n. 8 m 9).

[ [1ns oleHK1 BAMSHWA pacronoxeHis
HarpeBaTeNbHOrO  SMemMeHTa  MPOBEefEHb
SKCNEPUMEHTBI MPW BEPXHEM U HUXKHEM
pacronoxeHun Harpesatena (puc. 121 14).

Puc. 13. Cxema pa3meLLeHns HarpeBaTe-
NA Y TepMmonap, M3MepALMX Temne-

."l paTypy Bofbl, Npu 06orpese CHU3Y Mo-
KasaHa Ha pucyHke

Ten

Tee

Ta6n|/|ua 3. CpaBHeHMe AadHHbIX pacnpeneneHna TeMmnepartyp npu BK1l0O4YeHHOM HarpeBaresne
no pes3ynbrataM 3KCnepyuMeHTa 1 MOAENTNPOBaHNA TENJIOBOIO NOJA. P

MNMoka3atenb OnbIT 1 OnbIT 2 Pacuet

HauanbHas T Boppl, °C 0 40 0 20e: P— HazpesamenbHas cekyus;

T BoAbl B KOHLE Nepriofa HarpeBsa, °C 32°C 33-34°C 32°C Teg — mepMonapa, UMepsiowas mem-
Mepenap Temnepatypbl BHYTpY TPY6bI, °C 8 4 7,7 nepamypy 8006l OKOJIO HA2PEBaMesTbHOL
[nnTenbHOCTb Harpesa, Y 200 25 CTaLMIOH. PeXum CekuuL;

T Bo3ayxa, °C -10 -1 -10 TeH — mepmonapd, USMEPSIOUIAs mem-
T kabens, °C 54°C 52°C 33°C nepamypy 800kl HA NPOMUBONOOKHOL!
Pl kabens 14 Bt/m 13,4B1/m 14,2 Bt/m

CMeHKe.

MPOMbBIWEHHBIV SNEKTPOOBOTPEB U INEKTPOOTOMMNEHWE, Ne3/2014




PesynbraThl 3KCMepUMeHTa npen-
CTaBNeHbl Ha puc. 14.

Kak BMAHO 13 pucyHkoB 12 1 14
HUXHEe pacnofiokeHne Harpesa-
Tena obecneyuBaeT Oonee pas-
HOMepPHbIV HarpeB Boflbl B Tpybe.
VIMeHHO 3TOT cnocob pasmelleHus
HarpeBaTtena pekoMeHZyeTca npwu
npoknagke TpybonpoBofa Ha OT-
KPbITOM BO3yXe.

[pn NpokKNagke B 3emne UCnosib-
3yeTcA BepxHee pPacnonoxeHune
HarpeBaTtena. Takoe pacnonoxe-
HMe NpenAaATcTBYyeT OXJ1aKAEeHMIO
TpybonpoBoaa 3a CyeT KOMMeH-
cauuu TennoBOro NOTOKa OT BEPX-
Hel noBepxHOCTM pabouen Tpy-
Obl K MOBEPXHOCTYM 3eMIM, KOTOpas
3UMO MMEeT TeMnepaTypy Cylle-
CTBEHHO HIXe Temnepatypbl rpyH-
Ta, PACNONOKEHHOrO NoA TPyHOMN.
BnuAHMe KOHCTPYKUMM Kabenb-
KaHana wnawctpupyer puc. 15,

MPOMDbILWEHHbBIA SNTEKTPOOBOTPEB

ol PacnonoXXeHUm Harpesarens

/\/l' Puc.14. Pa3orpeB Tpy6bi C NIOCKUM Kabesib-KaHarioM Npy HIKHEM

Temnepatypa, °C; MouwHocTb, BT
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Ha KOTOPOM MOKa3aH Xof] pa3o-
roeBa Tpyb C MAOCKUM U Kpy-
rnbiM Kabenb-kaHanamu. Harpe-
BaTeNM PACMNONOXEHbBl CHU3Y.
B Tpybe c nnockum kabenb-Ka-
HanoM U MPVXXUMHbBIM 3M1eMeH-
TOM Tennonepepaya peanusy-

= == = TKp BH

eTca bonee UHTEHCUBHO, MO3-
TOMY BOfla B 3TOWN Tpybe pa3o-
rpeBaeTca CuUNbHee (KpacHble
NMHUK). K KOoHUY nepuoaa pa-
30rpeBa Temnepatypa B Tpy-
b6e c kpyrnbim Kabenb-kaHanom
Harpenacb npumepHOo Ha 5°C

HUXE, YeM B aHaflorMyHom Tpy-
6e C NNOCKMM Kabenb-KaHanoMm.
HarpesaTtenn B obowux cnydyasx
PaCMONOXeHbl CHU3Y.

Tnn 88 — memnepamypa 8006l
oKono Haepegamesia 8 mpybe
C NJOCKUM Kabesb-KaHaiom;
Tna 8H — MoXxe Ha npomugono-
JIOXHOU CMOPOHE;

Tkp 88 — memnepamypa 800bl
okono Haepegamesa 8 mpybe
C KpyenviM Kabesib-KaHaaom,

TKp 8H — MO Xe Ha hpomuseono-
JIOXKHOU CMOPOHE;

T803 — memnepamypa 8030yxa.
3a CcyeT yxyAWeHHOW Tenno-
nepefayn OT HarpeBaTebHOM
CeKkUunn, MNOMEWEeHHONn B Kpy-
bl Kabenb-KaHan, kabenb pa-
30rpeBaeTca cuUnbHee U TepaeT
4acTb MOLWHOCTK (puc. 16), yTO
N NPUBOAWUT, K KOHEYHOM cCYe-
Te, kK bonee cnabomy pasorpesy
BOAbl. B mepBbii MOMEHT nocne
BK/IOUYEHNA MNPOMCXOAUT  Obl-
CTpbll pa3orpeB HarpepaTtesb-
HbiXx Kabenen. Tam ke nokasaH
XO[4 N3MEHEeHUA NTUHENHOW MOLL-
HOCTW HarpeBaTenbHbIXx Kabe-
net. OH NPOTUBOMNOJIOXKEH TEM-
nepaTypHOMY Xogy.

MPOMbBIWNEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMEHME, N°3/2014



MolHOCTb Kabena B MNOCKOM Ka-
Henb-KaHane BbilLe.

Tnn k; P nn— memnepamypa u nuHed-
Has MoOWHOCMb kabessa 8 NIOCKOM Ka-
benb-kaHane; Tkp k; P kp— memnepa-
mypa u nuHelHas MowHocme Kabena
8 Kpy2sloM Kabenb-kaHane;

Pe3ynbraThl  3KCMEpPUMEHTa, Npea-
CTaBJIEHHOTO Ha puc. 15 1 16, Noka-
3bIBAIOT, UTO MPUMEHEHME MIOCKOro
Kabenb-KaHana 1 MPWKUMHOW feH-
Tbl NOBbILIAET IHEPro3IdPEKTUBHOCTL
cncTembl oborpesa (puc. 17).

ik

OT TUNa Kabenb-KaHana.

ATK — npeseilieHue memnepamypel
camopeysiupyouecoca kabesns 8 Kpy-
27IoM  Kabesib-kaHane Hao memnepa-
mypol camopezyiupyoue20ca Kabe-
19 8 NJIOCKOM Kabeslb-KaHasne.

Kak BMAHO 13 PUCYHKA K KOHLLY nepu-
ofa pa3orpesa TemnepaTypa Bojbl B
Tpybe C NNoCKnM Kabenb-KaHanom 1
NPWXMMHOM neHTon Ha 20% Bbille,
uem B aHanorMyHom Tpybe ¢ Kpyribim
Kabenb-kaHanom. Mpu >Tom nuHel-
HaA MOLLHOCTb HarpeBaTeflbHOW Cek-
LmK Bblle Ha 27%, Temnepatypa Cek-

Puc. 16. UsmeHeHnA Temnepartypbl N MOLLHOCTW HarpeBaTe/lbHbIX CeKLUIA B 3aBUCUMOCTA
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Puc.17. ConocraBneHvie BANAHUA GOPMbI 1 NCMONHEHNA Kabenb-KaHana
Ha SHepro3¢$p$peKTNBHOCTb CCTEMbI 060rpeBa.
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APl - pasHuya 8 mowHocmu ebioess-
emol kabenem 00HoU u mod e map-
KU 8 NJIOCKOM U Kpy2/1oM Kabesib-KaHa-
ne; ATg — npeseitueHue memnepamy-
pbl 8006 8 Mpybe ¢ NIOCKUM Kabesib-
KaHasnom Had memnepamypoli 800bl
8 mpybe ¢ KpyensiM Kabenb-KaHaaom;

UMK Hke Ha 16%. Takm 06pazom, nc-
NOMb30BaHVe MNOCKOrO Kabenb-KaHa-
Nla N NMPWKUMHOIO 3M1eMeHTa MO3BO-
NAET CHU3UTb MOTPEeOeHNe SHePrK
1 OLHOBPEMEHHO MOHN3UTL TEMMNepa-
TYPY, 10 KOTOPOW HarpeBaeTca Kabesb,
YTO MOBLILLAET €ro HALEXHOCTb.

MPOMbBIWEHHBIV SNEKTPOOBOTPEB U INEKTPOOTOMMNEHWE, Ne3/2014

MPOMbIWAEHHbBIV SNTIEKTPOOBOTPEB

BbiBOAbI

B xome 3KCnepuUMEHTOB, MpoBefeH-
HbIX B UCMbITaTeNbHOM LieHTpe «CCT»,
NonyYeHbl CreayroLine pesynsTaThl:
M NopaTteepxaeHa BO3MOXHOCTL 3a-
WWTbI OT 3aMep3aHma Ha3eMHOro BO-
JOBOAa, W3rOTOBMIEHHOrO U3 Tpyd
Mapku APKTUK-Y ¢ nomollbto camo-
perynvpytoulerocs Kabens 25HTP2-
BT.

B SkcneprimeHTanbHO onpeaeneHo
TEPMMYECKOE COMPOTUBAEHWE N KO-
3GPULMEHT TENNOMNPOBOAHOCTU Te-
NNOM30MALUWKM 13 BCTIEHEHHOrO Mo-
nnypeTaHa. 3HadeHve KoadduumeH-
Ta TenonpoBOAHOCTM Tennomnsons-
LMK, pekoMeHyemoe 518 MPOEKTHbIX
pacyeToB paBHO 0,028 — 0,030 Br/meK.
B (ogteepxaeHa MpPaBWIbHOCTL
pacUeTHbIX anropUTMOB, 1CMONb3ye-
Mbix B «CCT» anda pacueTa peXknmos
pa3orpesa v OXNaxaeHua nonnmep-
HbIx 0borpeBaemMblx TPYOOMNPOBOAOB.
B Pacnonoxerune HarpesatenbHo-
ro anemeHTa (BBEPXY WM BHU3Y) Cy-
ECTBEHHO BAWAET Ha Tennonepe-
Aady B BOAY Npw OTCYTCTBUM MOTOKa.
JKCNepUMEHTaNbHO MOKa3aHa Heob-
XOAMMOCTb PasmelliaTb HarpeBaTeslb-
HbI S1EMEHT CHU3Y.

M YcTaHoBNEHO CyLeCTBEHHOE BNVA-
HVe dopMbl Kabenb-kaHana (MonavH-
ra), B KOTOPOM MPOKNa[blBAeTCA Ha-
rpeBatefbHaa cekums. OTMeueH no-
NOXUTENbHBIA 3QPEKT OT  yCTaHOB-
NeHHOW B Kabenb-kaHane anmavka-
UmoHHom PET-neHTbl Ha MOLWHOCTb
TEM/IOBbIAENEHNA  CaMOPEryvpyio-
werocs kabena. MokasaHo, 4to npu-
MeHeHWe faHHOro pelleHns NoBbila-
eT 3HeproadpdeKTMBHOCTbL CUCTEMBI
oborpesa .

@ Jlumepamypa:

1. E.M. XKensakos. OcobeHHOCMu npume-
HeHUsA nped8apumesibHO U30/1UPOBAHHbBIX
nosusmuseHoseix mpy6onposodos. «[1po-
MblWJ/IeHHbIU 371eKmpoobozpes U 3J1ek-
mpoomonneHue» 2013, N°2, c. 40 — 42.

2. H.H. XpeHkos, E.O. Jleemsapesa. Pacyuem
pexumo8 OCMbIBAHUA U pa3ozpesa mpy-
60nNp080008. «[IpoMbiwIeHHbIl 37eKmpo-
ob6ozpes u smekmpoomonsieHue» 2011,
Ne2, c.20-23.

3. H.H. XpeHkos. ConocmasneHue memne-
pamypHbIx pexumos 0602pesa cmasnbHbiX
U n1acmukosbix mpy6




MPOMBILUEHHbIA SNIEKTPOOBOTPEB

InNeKTpoMarHMTHasA COBMeCTUMOCTb
KaOGenbHbIX Lienemn.
Teopuna n askcnepuMeHT

b.B. Manvkos,
pyKogooumersb
HanpasneHus OO0
«3a800 KCT»

[0.A. flemudos,

dupekmop OO0 «3asod
KCT

»

A.C. MukasnesH,
KomMmepyeckul
G?eKmop 000 «3agod
KCT»

HacTosAllee BpPeMA CUMIOBbIE U

cnaboTouHble (MHPOPMALIMOHHDIE,

KOHTPOMbHbIE, CBA3M) KAbENN B OTE-
UECTBEHHOW 11 3apyOeXHOM MPaKT/Ke NPo-
KrnafblBatloT Pa3aenbHO Ha onpeaeneHHbIX
PEKOMEHAOBAHHbIX PACCTOAHMAX (He Me-
Hee 0,125 M), uTo OAHOBPEMEHHO obecne-
UMBAET MEKTPO- 1 MOXapHYto Be3onac-
HOCTb, @ TaKe MVHUMATbHbIA YPOBEHb
nomex, Te. 3NEeKTPOMArHUTHYIO COBMe-
CTVMOCTb. BMecTe € TemM MPOEKTUPOBLLN-
KN CUMTAIOT HEM3OEKHBIM YxKe B Hefane-
KOW MepcrekTviBe 1x Gonee KOMMaKTHYI0
COBMECTHYIO MPOKNaAKY, BMIOTh A0 CO3-
NaHnAa Kabenew, coaepxalmx nog ooLLel
000MOUKOM CUNOBYIO M KOHTPOSbHbBIE MM
MHGOPMALIMOHHbBIE LIEMK, KOTOpbE Ha3bl-
BaOT MVIOPVAHBIMIA U KOMOVHNPOBAHHbI-
MU, ITO 0BYCNOBNEHO TeHAeHLMeN yBenu-
YeHMA MOLLHOCTI NEKTPOMNPUEMHMKOB C
OAHOBPEMEHHBIM POCTOM OCHALLEHHOCTM
000PYI0BaHNA PA3NNUHBIMM AATYUKAMM U
3NEKTPOHHOM TexHWKoM [1-5]. CnenyeT oOT-

MbILLTEHHDbBIA SJTEKTP(

METUTb, UTO C TOUKM 3peHnsa obecredeHns
3NeKTPO- 1 NoXKapHOM Ge3onacHocTH Y3
JOMyCKalOT COBMECTHYIO MPOKMaAKy Lie-
new 0o 42 B ¢ uenamm Boilwe 42 B, HO nviLlb
B Pa3HbIX OTCEKax OfHOrO Kopoba Wi NoT-
Ka, UMEtOLLMX CMOLWHbIE MPOAOSbHbIE Ne-
PEropofK/A C MPeAenoM OrHeCTOMKOCTU
He MeHee 0,25 4 113 HeCropaemoro Matepu-
ana [6]. HecmoTpA Ha MHOMOUMCIIEHHOCTb
nybnuKauui, BOMPOC O 3NeKTPOMarHuUT-
HOM COBMECTMMOCTM MPK 3TOM OCTaEeTCA
OTKPbITbIM BCIEACTBME MPAKTUYECKOrO OT-
CyTCTBMA PACYUETHDBIX 1 SKCMEPUMEHTANb-
HbIX JAHHbIX, KOTOPbIe Obl MO3BOMANV MPO-
EKTVPOBLUMKAM  KOMIMYECTBEHHO  OLeHU-
BaTb CUTYaLWIHO.

YUunTbiBas akTyanbHOCTb BOMPOCa, Cre-
umanuctamm OO0 «3aBog KCT» co-
BmecTHO ¢ OO0 «HIM® STHAT» npo-
BefleHa paboTa Mo M3yuyeHNIo HaBOLOK
B CNaboTOUHbIX Lienax OT Hawvbonee
PacNpPOCTPaHeHHOM TpexdasHoW Lenu
220/380 B, uactotbl 50 Ty,

OFPEB M 3NTEKTPO NEHWE, N©3/2014




OCHOBbI BANAHUA MEXAY dNeKTpuye-
CKMMU Lenammn

Du3nyeckan CyWHOCTb NpoLecca HaBo-
[OK mpn vactote 50 [y cocTouT B TOM,
YTO TOKM CWIOBOW LIEM CO3AAIT Mar-
HUTHOE MOJe, KOTOPOE BbI3bIBAET SMEK-
Tpuyeckoe nose, obpasylollee B cocea-
HUX LenAax HaBedeHHOe HanpsKeHve.
[na yCTaHOBNEHMA MPAMOW 3aBUCUMO-
CTN HaBeLEHHOTO 3M1eKTPNYECKOrO NosA
OT TOKOB B COCeAHVIX LIEMAX Ha OCHOBa-
HUM 1-r0 1 2-To ypaBHeHUn Makcsenna
MoMy4YeHo crefytoLiee COOTHOLWEHNME:

MPOMbIWAEHHbBIV SNTEKTPOOBOTPEB

TOYHbIX Lienen [1-4].

Mpy CTabUNbHOW Harpy3ke TOK B CUMO-
BOW Lienu xapaKTepusyeTca rapmoHmnye-
CKOM GyHKLVEN, Onpefensemon 1cToy-
Hukom, Hanpuvep: [i = Im SIn wt
20e: Ly - amnnumyoroe sHauerHue moka, A;
w = 2nf - yenosas yacmoma, J - ya-
cmoma, dDaBH(JF/ 501y, ut—8pems, c.
Torpa d—tl = I, - @ - cos wt v Hage-
NleHHOe HanpsKeHue B COOTBETCTBUM C
bopmynoi (2), Takxke OyneT rapMoHu-
ueckon dyHKUMen ¢ hazoBbIM CMellle-
Huem Tt/4.

da
§ Edl=—2[ poHds=—2]

e@e:ﬁl Edl- yupkynayus sexmopa Ha-
NPAXEHHOCMU /71EKMPUYECKO20 NOJA NO
koHmypy;

i J. moHds — ckopocme usmererus
Romoka mazsummozo nons, npoxods-
weeo vepes koHmyp l, sbizsar+Ho2o0 mo-
kamu 1;, npomexatouumu Ha paccmo-
AHUAX Ri om KoHmypa.

PaccmaTpuas koHTyp [ Kak 3aMKHyTYIO
[BYXNPOBOAHYIO IMHVIO AnmHoi | u3 na-
PANENbHO YAIOKEHHBIX V30MPOBAHHbIX
K C PacCTOAHVEM Mexay ocami xun A,
Te. C NNOWRAbK MPOAONBHOMO CeUeHMa
S=1l- A NOC/e MHTErPUPOBAHWA BbIPa-
eru (1) MO TaKOMy KOHTYPY, MOMYUMM:

, sex(3)ds

®opmyna (2) nocne 3ameHbi I, coswt
LEeNCTBYIOLMM 3HaueHvem “ 4, MoxeT
6bITb NpYIBEaEHa K CriedytoLLemMy BAAY:

Y HaBeeHHoe HanpshkeHne OyneT npen-
CTaBNATb CYMMY [IBYX FaPMOHUUECKNX KO-
nebaHnn OMHAKOBOW YacTOTbl, KOTOpPas
TaKKe OyAEeT rapMOHMUYECKON QyHKLIVEN,
HO yumMTbIBaA, YTO MpW Yactote 50 i M
= 314, NepBbIM YIEeHOM B MPaBOW YacCTu
ypaBHeHus (5) MOXHO npeHebpeYb 1, ne-
peEXoaA K OeNCTBYIOWMM 3HaUYEHNAM, He-
TPYAHO MOMYy4YUTb aHanor Gopmynbl (3) ¢
YUETOM BO3PACTaHWA WK 3aTyxaHusA To-
KOB. TakM 06Pa30M, MPU rAPMOHMUECKIX
KonebaHMAX BAMAIOWNX TOKOB HOpMyna
(3) No3BoNAET NPOBOAWTL TOUHbIE Pacue-
Tbl HaBEJEHHOIO HaMpsKeHWEe B 3aMKHY-
TOV JIMHWM W3 MapannenibHO YOKEHHbIX
XKUN NP CTabUNBbHOM aMnnnTyae ToKa U
nonyyatb JOCTAaTOYHO TOUHbIE 3HAUYEHWs
(norpewHocTb 0,32 %) Npw KonebaHnax
TOKOB 113-33 M3MEHEHWI HArpy3KW.

B pexunmax KOpOTKOro 3amblkanua (K3)
BO3MOKHbI PasfinuHble KonebaHws TOKa,

UHH"—'—O)——

20e: UH 11— 0eticmayiouee sHayeHue Hase-
OEHHO20 HanpsxeHus, B;

— delicmayroujee 3HaueHue 8/IUSIOUUX
mokos, A.
[PV M3MEHEHW Harpy3KK B NepexoaHoM
nepuvoa U3MeHeHs ToKa MOTyT XapaKTe-

dt 2w

U, =—2 ”°2(")5_

20e: UH — HanpseHue, B, HagedeHHoe
g uHuU mokamu I A.

N3 dopmynsl (2) cnemyet, uTo 3aBU-
CYMOCTb  HaBE[EHHOTO HamnpsKeHus
B YKa3aHHOW [BYXMPOBOAHOM SMHWY
OT MarHUTHOrO MOSS BHELIHMX TOKOB
I; npamo nponopuyoHanbHa Ckopo-
CTU UX U3MEHEHWA, PACCTOAHMIO MEX-
Ay OCAMV XX 1 AIMHe IuHuK. BmecTe
C Tem OHO 06pPaTHO MPOMOPLIMOHAb-
HO PACCTOAHMIO MEXY OCEBbIMU Nn-
HVSIMM MPOTEKAHWS TOKOB BANSIOLLEN
Lenu 1 OByXNPOBOAHOM NWHWW, Nof-
BEPKEHHOW BAVAHMIO, YTO U ABNSETCA
TEOPETUYECKUM 0DOCHOBAHMEM  YKa-
3aHHbIX BbILIE PEKOMEHAALMI Mo pas-
JeNbHOM NPOKIaAKe CUMNOBbIX 1 Cl1abo-

dt 2w

iﬂz(;_ii)l.A

PU30BaTLCA QYHKUMAMI BO3PACTAIOLLETO
N 3aTYXatOLLETO rapMOHIYECKOro Kone-
6aHna No cnenytotlen Gopmyne:

Ii= Im e sm wt

20e: 3-koachpurueHm sospacmarus;
— ﬁ -KO3GUYUEHM 30MYXAHUS;
B stom cnyyae:

RlA=—pf T4

KOTOpble MOTYT OblTb YCTaHOBNEHbI 3KC-
NepvIMeHTaNIbHO, HO MOXHO BblAENUTb
oblee: ObICTPbIE Y 3HAUUTENBHBIE K3Me-
HEHWA VX 3HaUeHWI. V138eCTHO, UTO QyHK-
LK, OTpaXaloLLme Takvie NpoLecchl, mpu
pasnoxeHun B paasl Oypbe MOryT ObiTb
npeacTaBneHbl CyMMOW FapMOHUYECKIX
KoneBaHUM PasnMyHbIX YacToT: Sin nwt
1 COS NWtroe N-HaTypanbHble Yncna.
B cBA3m € 3TM Npu K3 cnepyet oxmaath,
YTO TOKM 1 HaBeieHHble HanpsikeHWs Oy-
Oy T XapaKTep130BaTLCA CYMMAMM rapMO-
HNYECKNX KonebaHUi Pa3nUHbIX YacToT
M 1X COOTHOLIEHWA OyayT KauyeCTBEHHO
OTIMYATbCA OT COOTHOLUEHWUI MPWU rap-
MOHMYECKNX konebaHmsax. OTMEeTM 0CO-
6EHHOCTb YKa3aHHbIX TaPMOHUYECKIX KO-
nebanHwni, COCTOALLYIO B TOM, UTO GyHKLIMSA
1 eé Npour3BOaAHaA CMelLeHbl Mo dase Ha
/4. [103TOMY Hauano BO3PaCTaHMA TOKa
COOTBETCTBYIOT MaKCVMANbHOMY 3Haye-
HUIO NPOW3BOAHOW, T.€. HaBeeHHOMY Ha-
NPAXXeHMIo 1 HaoOOPOT.

ari
—=Im e
dt
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CneflyeT Takke OTMETUTb, UTO Ha Cym-
MapHoe HaBefeHHOe HanpsKeHue B
NMHNW CYLLIeCTBEHHOE BNUAHMNE OKa3bl-
BaeT CKPYTKa KW/, NPU KOTOPON BeK-
TOP HOPManu Mnowaan NpPoaoSbHOro
CeyeHNsa MMHUM Ha ANVHe Wara CKpyT-
K M3MeHAEeT HanpasneHve Ha 180° n
MOTOKOCLIENNEHNE M3MEHAET 3HaK, UTO
NPVBOAUT K ONpeAeneHHOW KOMMeH-
CalUun HaBefleHHOTO HanpsxeHna. M3-
BECTHO, YTO Haubonee BbICOKWM YpO-
BeHb OCnabneHvs HaBefeHHOro Ha-
NPAXEHWA 13-33 KOMMEeHCaUMM A0CTU-
raetca npv CUMMETPUYHON CKPYTKe
IBYX V30/IMPOBAHHDBIX WS, KOTOPbIN
MOXET COCTaBNATb 6onee 1000 pa3, Te.
6onee 60 gb [7].

Mpr Ny4YKOBOW M MOBMBHOW CKPYTKax
XKW, B 3aBUCUMOCTY OT CXEMbI MOAKIO-
UeHMsA, MOryT CO3[1aBaThCA Lenu 13 ps-
[IOM DACMONOXEHHbBIX UMW U3 yAaneH-
HbIX KW, [lo3ToMy MeKoceBble pac-
cToaHUA A 1 HaBeeHHOe HanpsxkeHne
OynyT pa3HbiMK B pa3HbiX Liensax. OHu
TOXE OydyT KOMMEeHCUPOBAThCA 13-33
M3MEHeHVs 3Haka MoToKoCUenneHus
NpV CKPYTKe, HO MWLUb YacTUYHO, MO-
CKOJbKY YUYaCTKM Ha [/IVHe LWara CKpyT-
Kv BylyT Mo pa3HOMY yaaneHbl OT CUIOo-
BOWI LIEMNW 1 B HUX, COMMacHo dopmyne
(3), ByayT HaBOAMTCA pa3Hble HanpsKe-
H¥A. B cBA3M C 3TWM ypoBeHb ocnabne-
HVIS HaBeEHHOrO HanpsxeHua Oyaet
3HAUNUTENBHO HVKE, YEM B CUMMETPUY-
HOW CKPYyYeHHOW Mnape.

Bce ykasaHHble Bbille TeopuThyeckmne
NONOXKeHWA OblNM NPOBEPEHbI SKCMe-
PUMEHTaIbHO.

JKcnepuMeHTanbHOe  McCefoBa-
Hue HaBOAOK B CJ1aBOTOUHDIX LienAx
KOMOMHMPOBaHHbIX Kabenen

[nAa npoBeAeHNA 3KCNepUMEHTaNbHbBIX
MCCnenoBaHuii Obin CreUmanbHO KU3ro-
TOBNeH obpasel rmbpuaHoro kabens,
KOHCTPYKUMA KOTOPOro MoKasaHa Ha
pwvc. 1.

CnaboTouHbIA  Kabenb C  YeTbipbMs
CKPYYEHHbIMM Mapamn, C Xunamn ce-
yeHmem 0,50 MM?, C OOLIMM SKPaHOM
B BUWAE OMNNETKMU U3 MEAHDBIX MPOBOMOK
1 00OMOYKOM pacrnonaranca napasn-
NenbHO CUIOBOMY Kabento B BUae ue-
ThIPEeX CKPYUYEHHbBIX XKW ceveHviem 4,0
MM? 1 00a Kabens CKpennanmncb obLlein
BHellHel obonoukon. CneayeT oTme-

MPOMDbILWEHHbBIM SNEKTPOOBOTPEB

1- cKpy4eHHble napbl, 2-3KpaH
3- BHYTpeHHAA 060104Ka, 4- cunoBble
KWUANbI, 5-BHELWHAA 060104Ka

TWUTb, YTO KOHCTPYKUMA OTBEYana yka-
3aHHbIM Bbile TpeboBaHMAM 1Y 13-3a
HaNMUMA METaNNMYECKOrO 3KPaHa, Bbl-
MOJTHAKOLLEro POSb OrHECTOVKOW nepe-
rOPOaKM.

Mpu M3MepeHKAX Napbl C OAHOM CTOPO-
Hbl 3aKOPAYMBANNCh UV COEANHANNCH
¢ pe3nctopom 120 Om. C apyrov cto-
POHbI Mapbl NOAKMOYANMCH K OCLIMANO-
rpady. DKpaH 3a3emnanca C AByx CTO-
POH. YeTblpexKmnbHaa cunosasa Lenb
no3BonANa Co3faBaTb CUMMETPUYHbI
TpexdasHbil 1 OfHOGA3HBIV PEXIMbI
paboThl.

[nAa n3vepeHun B pexmme KOPOTKO-
ro 3amblkaHva (K3) wmcnonb3osanacb
LITaTHOE TMPUCTOPHOE UCMbITaTeNbHOE
ycTponcTBo CaTtypH-M, obecneyvsato-
Lee NPorpaMmrpyemblin pexxnm K3 no
YPOBHIO TOKOB 1 MO NPOACIKNTENBHO-
CTW.

B pesynbTate M3mepeHunii Ha obpasuiax
Pa3HOM [IMHBI  MPY FAPMOHUYECKMX
KonebaHWAx Toka Oblna NofaTBepXKaeHa
NMHENHaA 3aBMCMMOCTb HaBeAeHHo-
rO HaNPAXeHWA OT CWUMbl TOKa BO BW-
AlLWen Uenmu 1 annHel 0bpasua cornac-
HO dopmyne (3), uTo no3sonsAeT pac-
NPOCTPaHATL MONyYeHHble JaHHbIE Ha
ApYrne 3HaueHna ToKa 1 apyrue anuv-
Hbl. 13 dopMysbl (3) MOXHO MepenTn K
yOenbHOMY MapameTpy: COmpoTUBIE-
HVIO CBA3M, XapaKTepu3ylollee Hape-
AEeHHOe HanpseHne B obpasle Anv-
HOM 1 M OT TOKa 1 A, KOTOPbIN MCNONb-
3yl0T ANA onpefeneHna ypoBHA 3allu-
LWEHHOCTW BbICOKOUACTOTHbIX Kabenen
1 Kabenen csasm [8].

— UH
T 13y
roe: /T — conpoTmeiieHne  CBA3N,

MOM/M

3 (6) cnemyerT, UTo Yem MeHblUe HaBe-
[EHHOEe HanpsXXeHue, TeM MeHblle Co-
NPOTUBNEHME CBA3N.

Ha punc. 2 nokasaHbl OCUMANOrPaMMb
TOKa B CWIOBOW LENU U HaBeOeHHO-
FO HaNPAXEHWA B CKPYYEHHbIX Mapax
nccnemyemoro kabena nnavHow 73 m
npwv BKIOYEHUU 1 paboTe TpexdasHo-
rO aCMHXPOHHOIO ABMraTeNa MOLHO-
CTbto 5 KBT.

Kak 1 BO BCex nmocneaylowmx ocumn-
norpamMmmax mo ocu abcumcc oTcUn-
TbIBaNIOCb BpemA M3MepeHult (3aech,
ofHO aeneHve — 50 MUAAnCeKyHa), No
OCW OpAMHAT — 3HAYEHMA TOKa B CUIO-
Bon uenu (ogHo aenexue 50 A) 1 Ha-
BeAleHHOro HanpsaxeHusa (ogHo aene-
Hve 20 MB), KoTopble NogaBanUcCh Ha
[Ba BxoAa ocumnnorpada A u B 1 og-
HOBPEMEHHO GUKCMPOBaNUCb. B Ta-
6n1uKe cnpaBa yKasaHbl aTa, Bpems,
LieHbl AeNeHNn, MUHUMANbHbIE Y MaK-
CYMarbHble 3HAYEHNA TOKOB 1 Hanps-
KEHWA U Apyrve, 3adUKCUPOBAHHbIE
npu M3MepPEeHN NoKaszaTenu.

Kak BMAHO Ha NeBOW 4acTn puc. 2,
nepsble 120 MUANMCEKYHS CWNOBas
Lenb HaxoOWUTCA NOA HaNpAKeHUeM,
HO ABWratenb He BKIOYeH. Haoa-
K MO eMKOCTHbIM CBA3AM npu 50 Ty
1 333EMSIEHHOM 3KPaHe NPaKTUYecKm
PaBHbl Hynto. [pn BKAOYEHUN OBK-
ratenAa MyCcKOBOW TOK BO3pacTan Ao
100 A n MakCMmanbHOe HaBedeHHOoe
HanpsaxeHwe coctasuno 3,7 mB. lNMpu-
MepHO 3a 50 MC TOK ymeHbLlanca fo
HOMMHaNbHOro 3HavyeHua 10 A (Npa-
BaA 4YaCTb OCUMINOTrPaMmbl), a Hage-
OEeHHOE HanpAKeHWe CHUXanocb O
0,37 MB 11 6bIn10 61M3KO K YPOBHIO LLIY-
MOB. [1pn 3TOM TOK 1 HaBeAeHHOe Ha-
NPAXEHNE N3MEHANUCb C OAMHAKO-
BoW yacTtoTom 50 lU. Tem cambIM 3KC-
NEePUMEHT MNOATBEPAMI  YyKa3aHHbIE
Bbllle TeOpUTUYECKME MONOKEHNA
O HaBeAEHHOM HanpPAKeHUN NPU BO3-
pacTaHMM 1 yObIBaHWMM (3aTyxaHUn)
TOKOB M CNpaBefnvMBOCTb NMPUMEHe-
HUA dopmynbl (3).

MPOMbBIWTEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMNEHME, Ne3/2014
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PacueT Ha OCHOBe 3TMX AaHHbIX MO
dopmyne (6) gaeT 3HaueHWe conpo-
TUBNEHWa cBaA3n: ZT = 5,1:10* mOm/Mm.
[lnA CpaBHEeHWA OTMETMM, YTO pacyeT-
HOe 3HaueHVe 3TOro napameTpa ans
HeCKpy4YeHHOW JMHWUWM COoCTaBnseT
77 = 628-10* MOM/M, T.e. CKpYTKa XU
B Mapbl B UCMbITyeMoM obpa3ie npu-
Bena K 0CnabnexHuio HaBeleHHOro Ha-
npaxeHua B 123 pasa niv Ha 41,8 gb.
Ha puc. 3-5 nokasaHbl ocumnnorpam-
Mbl TOKOB B CWIOBOWM LEMV W HaBe-
JEHHbIX HanpsXeHUn B CKPYYeHHbIX
napax rvbpugHoro kabens AnvMHOWM
73 M npu pasHbix pexumax K3. O6-
Waa ANMTENbHOCTb PeXMmMa MChbiTa-

5 ms/Div

HuiA coctasnana 0,05 ¢, T.e. bbina pas-
Ha 2,5 nepunopam yactotbl 50 Tu. Mpwn
3TVX UCMbITaHKAX K3 cneynanbHO Ha-
YMHaANOCh W MpPepbiBanoCh 5 pas, uto
NO3BONANO B OAHOW 3KCMO3ULMM NATb
pa3 Habntogatb Hayano K3.

Ha puc. 3 nokasaH pexmum KpaTko-
BpeMeHHOro K3 npogomkuTenbHo-
ctelo 0,8 mc, cocTasnatowen 1/25
YyacTb nepuopa Yactotol 50 I, KoTo-
Dbl MOXET MPOUCXOAUTb NMPU 13-
MEHEHUW MNepexoaHOro ConpoTMB-
NEeHUA B 30HE KOHTaKTa XM (Ha oc-
UMANOrpamMmme 3T0 NOBTOPEHO 5 pas),
UTO XapakTepHO AnA Haubonee Be-
poAaTHoro ayrosoro K3 [9,10]. B mo-

MPOMbBIWEHHBIV SNEKTPOOBOTPEB U INEKTPOOTOMMNEHWE, Ne3/2014

MeHTbl Haudana K3 npu Hambonbliein
NPOM3BOAHON MO TOKY Habnoaanmnch
NMMYNbCbl  HaBeAEHHOTO  Hanpsxe-
HWA C MAaKCUMaNbHbLIM 3HayeHmem 12
MB 1 onuTenbHoCTbio He 6onee 1 Mc,
YTO COOTBETCTBYET YacTOTaM MOPAA-
ka 1000 lu. VI3MeHeHMA TOKa 1 Hase-
OEHHOTO  HaNpAXeHuAa MNPOUCXOAN-
N C NPOTUBOMONOKHLIMK 3HaKaMMK,
T.e. cornacHo dopmyne (2). Crpyktypa
HaBeEeHHOro HanNpPAXeHMA BKOYana
M HW3KOYACTOTHble COCTaBnAwLMe,
BNAOTb A0 50 U, HO UX YPOBEHb He
npessiwan 2 mB. MNpwu yKazaHHOW Npo-
aomkmTensHoctT K3 MakcumanbHoe
3HaueHKe Toka cocTaBuno 212,97 A.




Ha puc. 4 TakKe NoKasaH pexnm Kpa-
TKOBpeMeHHOro K3,  aHanormyHbIN
npeacTaBNeHHOMY Ha pucC. 3, HO Npo-
LOMKUTENBHOCTBIO OKono 2 mc (1/10
yacTb nepmoaa). Mpu 3TOM MakcManb-
HOE 3HaueHue ToKa CocTaBuio 560,06 A,
a MaKkCMManbHOe 3HaueHWe HaBefeH-
HOrO HanpskeHNnsA - 31,225 MB.

Ha pwc. 5 nokasaH pexnm, 6nmskmin K Tak
Ha3blBaeMOMY «meTanmyeckomy K3», co
CTabWNbHBIM NMePeXoAHbIM COMPOTUBIIE-
HVEM KOHTaKTa MeXay »unamu, 3Hade-
HMA KOTOPOrO CTaHAapPTWU30BaHbl U CO-
ctasnaoT 0,012-0,085 mOm B 3aBUCK-
MOCTW OT CeYeHMns xu. B 3sTom pexu-
Me JOCTUraloTCA HaubonblMe TOKU 1
€ro NPUHMMAIOT 3a OCHOBY MpW NpPO-
EKTVPOBaHNW 3aLMTHbLIX YCTPOWCTB ©
pacyeTax TOKOB K3 B pa3finyHbIX Lenax
[9,10]. B Hawem 3KcneprMeHTe yBenu-

MPOMDbILWEHHbBIA SNTEKTPOOBOTPEB

YeHMe ToKa OT HY/A 10 MaKCVMasnbHO-
ro 3HauyeHuns 721,7 A Nnponcxoamno 3a
5 mc (1/4 vactb nepuoga). Kak v B npe-
OblAYLLMX PEXMMAX B MOMEHTbBI Havana
K3 Habniopganucs UMMynbChbl HaBeaeH-
HOrO HanpsKeHWs C MaKCKMMarnbHbIM
3HaveHnem 32,169 MB 1 HU3KOYaCTOT-
Hble COCTaBNAIOWME CO 3HAYEHNAMU He
6onee 10 MB.

MonyyeHHble AaHHbIE MOKa3blBatOT, YTO
YPOBEHb HaBe[EHHOrO HampaXeHUs
YBEMUMBAETCA C YBEMUEHNEM TOKa,
HO He MPAMO MPOMOPLIMOHANBHO Kak
NPV rapMOHNYECKUX KonebaHuax. Pac-
YeTHble 3HaYeHWs ZT Mo COOTHOLLEHUIO
MaKCMManbHbIX HaBeeHHbIX Hanpsxe-
HWU 1 TOKOB 1A PEXMOB MO pUC. 3-5
COCTaBNSAOT COOTBETCTBEHHO:

7,72:10*% MOM/M; 7,64-10% MOM/M 1
6,10:10* MOm/m. [lo3TOMY  YpPOBHM

Puc. 4 Pexxum HectabunbHoro K3, npofomkntenbHOCTb 2 MC, MaKCMMaslbHBbIiA TOK 560,06 A.

YOENbHOrO  HAaBEAEHHOro  Hampsxe-
HMe B KPaTKOBPEMEHHbIX peXxrmax no
puc. 3-4 HemHoro 6onblie (He 6onee
26,6 %), yem B Havbonee JIUTENbHOM
pexrme Mo puc. 5, uto obbACHSAETCA
6onee ObICTPLIMM M3MEHEHNAMMN TOKA,
T.e. OONbWMMM 3HAYEHNAMMN MPOU3BO-
[HOW MO TOKY M XOPOLWO CornacyeTca
¢ dopmynon (2). Bmecte ¢ TeM ymeHb-
WeHve npofomkmTensHocTn K3 orpa-
HUUYMBAET 3HAYeHWA TOKOB M, TeM Ca-
MbIM, OFPaHWYMBAET YBENUUYeHMe T,
YTO MOATBEPXKAAETCA MOSYUEHHBIMU
JaHHbIMW. Tak, yMeHblueHue MpOAoI-
»unTenbHocT K3 ¢ 5 Mc Ao 2 MC NpuBO-
ONT K yBennueHmo Z1 a 25,2%, a ¢ 2 Mc
00 0,8 mc Tonbko Ha 1,1%.

[MOCKONbKY HEBO3MOXHO  MPeABMAETL
KOHKPETHbBIN pexmnm K3, To Ha OCcHoBe
MOMYYEHHBIX AAHHBIX ANA OLEHOYHbIX
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KAK OOOPMUTDb NOANMUCKY

MpuwunuTe 3asBKky No
dakcy (495) 728-80-80, nnn
M0 371eKTPOHHOW MoYTe
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PacYeToB HaBeLEHHOIo HamnpskeHuA
npuv BCex pexumax K3 MoxHO npu-
HATb NPUONVKEHHOE 3HaueHwe 7T =
1.10% MOM/m. CnenyeT OTMETUTB, YTO
[aHHOe 3HaueHve 7T, KaK U1 yKasaHHoe
BbILUE ANA PEXMMA FAPMOHUYECKIMX KO-
nebaHwnit, OTHOCUTCA K PacCMOTPEeHHO-
My Bbllle 0bpa3Ly rmbpuaHoro kabens,
HO MOXeT ObITb NepecUMTaHo ana Kabe-
Nen Apyrvix pasmepos.

C uenbio onpefeneHns HavMeHblLLe-
rO YPOBHA 3aLLMLLEHHOCTY OT HAaBOAOK
ObINo0 MpoBeAeHO chneaylollee cneuu-
anbHoe ucnbiTanve. Mo oaHOM K3 Xun
CUNOBOW Lieny NPOMYyCKasnca TOK, Kak U
Bbille B pexume MeTannmyeckoro K3,
a obpaTHbIM MPOBOAOM Oblna 3azem-
nAlwWan Uenb, OTCTOALLaA OT Harpy-
XKEHHOW XWMbl Ha paccToaHne bonee
1 M. TakOW peXknm Ha3bliBaloT ogHOdA3-
HbIM K3, KOTOpbII Hepeako MPoUCXo-

MPOMDbILWEHHbBIA SNTEKTPOOBOTPEB

BCE KWIbl CUMOBOW LIEenu Obinu CKpy-
YeHbl C OAHMM LLAroM, TO PaCCMOTPEH-
Has Lenb Oblna SKBUBANEHTHa OAMHOY-
HOMY MPOBOAHWKY C TOKOM, MpPOJIO-
MEHHbIM MapanenbHO HeCKPYYEHHOM
ABYXMPOBOLHON NNHUK, T.e. peannso-
BbIBANICA CNyYar HaMMeHbLUen 3aliu-
LL|EHHOCTH.

Ha pwuc. 6 nokasaHbl ocumnnorpam-
Mbl TOKa W HaBeAEHHOIO HanpaXeHnA
B Mape »uni CnoBown Lienu. KauecTeer-
HO KapTWHa CoBMafaeT C AaHHbIMK, NO-
Ka3zaHHbIMK Ha puc. 5. MakcimanbHoe
3HayeHne Toka cocTasumno 808,6 A, a
MaKCMManbHOe HaBefeHHOe Hanpsxe-
Hune JocTnrno yposHsA 9,097 B 1 3Haue-
H1e CONPOTUBNEHNA CBA3M COCTaBUIO
/1 = 154107 MOm/Mm, Te. B 154 pa3
6orblie, YeM B CKPYUYEeHHbIX Mapax npu
aQHANIOTVYHOM  pPEXUME  V3MEeHeHVA
TOKa Mo pwc. 5.

NOBbIMW KabEeNAMYM Pa3HbIX CeUeHNA 1
B rnbpuaHbIX Kabensx. PesynsTtaThl pac-
YeToB MpW Npoknagke Ha anvHe 100 m
C YYETOM U3MEHEHMA MEXKOCEBBIX Pac-
CTOAHWIA MeXay Lenamu npu nuaMeHe-
HUW CEUEHWS XK CUNOBOW Lienu Mpea-
CTaBneHbl B Tabnuue 1.

[aHHble 4- KONOHKM NPeACTaBnAioT
MaKCUManbHbIM YpOBEHb HAaBOAOK, KO-
TOPbII BO3MOXeEH B MPOBOAaXx 1 Kabe-
NAX C NapanfenbHO YNOKEHHBIMU XKKi-
namu, Hanpvimep, B TenedoHHbIX pac-
npenenuTenbHbiX  NPOBOAAX MapOoK
TPIM 1 TPB, B OrHeCTonKmx Kabensax ana
noxapHow curHanmsaumm  KUCHM(A)-
FRLS v ap.

B TenedoHHbIx Kabenax TIMM; LAN — Ka-
6enax (UTP, STP) 1 coBpemeHHbIX MOH-
TaKHbIX Kabensax Ans npombilieHHO
aBTOMAaTVKM Mapok Kylle-13; Kylle-O3,
a Takxke B Kabensax Ans uenem ynpas-

s Puc. 6 Pexxum ogHodasHoro K3 1 HaBeieHHOe HanpsAXeHe B ape K1 CUioBoM Lienu.
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INT B PeanbHOCTK, Npu npobosx dasbi
Ha 3a3emsieHHbIl Kopryc 0bopyaoBa-
HuA. OCOOEHHOCTb peXmnmMa B TOM, UTO
npu 61M3KOM PACNONOXKEHUM MPAMO-
ro 1 06PaTHOro NMPOBOJOB MarHUTHbIE
MoNA OT UX TOKOB YaCTUYHO KOMMEHCK-
PYIOTCA U CyMMapHoe nose nonydaet-
CS MeHblle, Yyem rnose ofHOro NpoBo-
[a. B Halem e aKkcnepumeHTe co3fa-
BaJICA PEXMM HaUOOSbLLIETrO BIVSIHMS.

KOHTYp, NoABEpKeHHbIV BIVAHWMIO, Obin
00pa30BaH [1BYMA COCEHVMM XKINamm
TOW e CMNOBOW LeNn C 3aKOPOTKOM
C OAHOWM CTOPOHbI U MOAKYEHNEM K
ocumnnorpady ¢ Apyrow. NocKonbky

Input A

10 ms/Div

PekomeHpauum no pesynbratam uc-
cnepgoBaHuA

[nAa Hanbonee WMPOKO NPUMEHAEMbIX
CUNOBBIX Kabener C MnnacTMaccoBOM
M30AaUMen CTaHAAPTU3MPOBAHbI AOMY-
CTUMble TOKOBbIE Harpy3Ku 1 [oMyCTu-
Mble 3HaUeHNA TOKOB OAHOCEKYHIHO-
ro K3, yCTaHOBNEHHbIE MO AOMYCTUMOW
TemnepaType Harpea Kabens [11].

Ha ocHoBe 3TWX AaHHbIX, NO MOAyYeH-
HbIM 3HAUEHWAM COMPOTUBMEHVS CBA-
31 ZT, MOXKHO PacCumMTaTb BO3MOXHbIN
YPOBEHb HaBEOEHHOrO  HampsXeHnA
B CKPYYEHHOWM U B HECKPYYEHHOW Ma-
pax NPy COBMECTHOWM NPOKNagKe C Cu-

— Datablock

Name  =InputA Input B

Date =01.04.2014 01.04.2014
Time = 16:02:22 16:02:22
YScale = 2 VOw | 500 A/Div
YALR0% = 2.000% -10000 A

X Scale =10 ms/Div] 10  ms/Div
XAt0% =-50.05 ms -50.05 ms
X Size  =2400(2400)  |2400 (2400)
Maximum = 9.097 v B0BE A
Minimum = -8.384V -7120 A

— Cursor Values ————
X®1: -20.05 ms

K2: 3990 ms
dX: 5995 ms

Y1: 0005V
Ye2: 0155V
d¥: 0150V

neHnsa 1 KoHTpona Mapok KYTTHM(A)-
FRHF; KYMMMHT(A)-HF 1 KYTTIMHM(A)-
FRHF, paspabotaHHbix B 2012 1. 1 co-
CTOALMX M3 CKPYYEHHDBIX Nap, HaBefeH-
HOe HanpskeHve byneT MUHUMANbHbIM
M ONM3KMM K 3HAUYEHUAM, YKa3aHHbIM
B KOJIOHKe 3 Tabnuubl 1.

HasepeHHble HanmpsxeHvs B Kabe-
NAX C MYYKOBOW U NMOBUBHOM CKPYTKON
XUI, HaNpUMep, B OTeUYECTBEHHbIX Ka-
6ensx ynpasneHusa KIBB; KYTB, B rn6-
Kvx Kabensx ynpasneHus HELUCABLE
v ap. OyayT COCTaBAATb MPOMEXKYTOY-
Hble 3HaYeHNA MeXay YKasaHHbIMN M-
HUManbHbIMU U MaKCUMabHBIMU.

MPOMbBIWTEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMNEHME, Ne3/2014



MPOMbBIWAEHHbBIV SNTEKTPOOBOT

HaBepeHHOe HanpsxeHne
B HECKPY4€EHHOI nape npu
[OMyCTNMOW TOKOBOW Harpyske /

HaBefeHHOe HanpsaXxeHue B
CKpYy4YeHHOoW nape npu 4onyCcTUMON
TOKOBOW Harpy3ske / npu K3, mB

[lonycTmble TOKOBbIE Harpysku
/ [lonycTimble TOKK Npu

HomuHanbHoe ceyeHme Xusn
CUNOBOro Kabens, Mm2

ofHOCeKYHAHOM K3, KA npu K3, mB

1 2 3 4
1,5 0,021/0,17 1,35/21,54 410/3317
2,5 0,027 /0,27 1,6/31,32 482/4823
4 0,036 /0,43 1,83 /43,00 554/6622
6 0,046/ 0,65 2,11/585 637 /9009
10 0,063 /1,09 2,38/80,66 718/12422
16 0,084/1,74 2,52/102,66 763/15810
25 0,112/2,78 2,80/136,22 845/20980
35 0,137/3,86 3,14/174 949/26 749
50 0,167 /5,23 3,24/198,74 977 /30 606

[aHHble Tabnuubl T yao0Hbl 1A CpaBs-
HeHWA KOHCTPYKUWMI Kabenel B OTHO-
WeHNN HaBELEHHOro HanpaXeHWs.
Bmecte ¢ Tem ctanmapt [11] pony-
CKaeT nepecyeT 3HauYeHUn JomnyCTu-
MbIX TOKOB ofHocekyHaHoro K3 ana
APYrUX  NPOAOMKUTENBHOCTEN, Ny-
TeEM YMHOXEHMA YKa3aHHbIX 3Haue-
HUI Ha KO3OOULMEHT, paCCYUTAHHbIV
no cnepywouern dopmyne: k = 11T,
rae T— NPoAo/KMTeNnbHOCTL K3, C. Kpo-
Me 3TOro, peanbHble TokK K3 onpe-
LOEeNAT Ha OCHOBE 3MeKTPUYECKO-
ro pacyeta no CTaHAaPTHBIM MeToaM-
KaM, MCXOLA 13 MOWHOCTW M Hanpa-
XKEHMA VCTOUHMKA, a TakKe aKTUB-
HbIX Y PEeakTUBHbIX COMPOTUBAEHUN
BCEX 3M1EMEHTOB Lienn 1 No3ToMy Npu
MOLHbBIX MCTOYHMKAX MOTYT 3Hauu-
TeNbHO MPEBbIWATb 3HAYEHWA TOKOB
K3, nonyyeHHbIX Ha OCHOBE TEMMOBO-
ro pacueta [9,10]. B Hawwmx skcnepwu-
MeHTax TOKW B CUJTOBOW Lienu ¢ ceye-
HEM XKW 4 MM? B TeYeHMne 5 MC JOCTU-
ranu 808,6 A 1 NouTn BOBOE NPEBbILA-
N JONYyCTUMOE 3HayeHun 430 A npwu
ofHocekyHAHOM K3. [03TOMY B KOH-
KPETHbIX C/TyYanx 3HaYeHWA HaBeeHr-
HOro HanpseHua npu K3 moryT, no
KparHen mepe, B 2 pasa npesbliwaTb
3HaueHuA, yKasaHHble B Tabnuue 1
npn COXPaHEHUW COOTHOLWEHNN ANA
CKPYYEHHbBIX 1 HECKPYYEHHbIX Nap.

CnenyeT OTMETUTb, UTO YBENUYEHME
CeYEHNIN XKW CUIOBOW Lienu NpuBo-
OUT K YBEIMYEHMIO MEXOCEBbIX pac-
CTOSHWI Mexay uenamu (0cobeHHOo
NpPY MHOFOMPOBOMOYHbIX XMlaX KPy-
rnon GopMmbl) 1, TEM CaMbIM, K YMEHb-

WEeHUIO HaBeAEHHOrO HanpaXeHWs.
Kak mokasblBaloT pe3ynbTaThl pacye-
TOB, NpefAcCTaBneHHble B Tabnuue 1,
npu yBeMYEeHUM ceyeHnin ¢ 1,5 mm?
A0 50 MM? fonycTUMbI TOK K3 yBenu-
ymBaeTcA B 31 pas, a HaBeEHHbIe Ha-
NPAXEHNA B CKPYUYEHHOMN U HECKpy-
YeHHOW Mnapax yBenuumeaoTtca B 9,2
pasa.

B cnabotouHom Kabene ysenuye-
HWe CeuYeHUN XU NPUBOANT K yBe-
JINYEHNIO  MEXOCEBOMO  PAaCCTOAHMA
A v cornacHo (2) 1 (3) K yBenMueHmIo
HaBeeHHOro HanpsxeHua. Bce 310
cnepyeT yuuTbiBaTb Npu Bhibope Ka-
6enen u ycnoBuii UX NPOKNaAKM.
[onyyeHHble pesynbTaThl NO3BONA-
0T NPU pPeleHnr KOHKPETHbBIX 3aaau
KOIMYECTBEHHO  OPUEHTMPOBATHCA
B YPOBHE BO3MOXHbIX HaBeAEeHHbIX
HanpsXKeHU, BbIOMPATb KOHCTPYK-
unu Kabenem n onpenenaTsb 4ONyCTU-
MOCTb COBMECTHOW MPOKNaLKM CUIO-
BbIX 11 CNTabOTOYHBIX Lienew.

BbiBOADI:

[TonyyeHHsle pe3ysemamel pabomel
Nn0380/1910M NPOBOOUMb PACYeMebl Ha-
8e0eHH020 HANpSaXeHuUA 8 c/1abomoy-
HbIX Uenax pasHelx KOHCMpykyul om
mokos cunosol yenu 8 2UbPUOHBIX U
KOMOUHUPOBAHHbBIX KAGesIax,  MAakxe
npu cosmecmHoU NPoKaoke yKasaH-
Hblx yenel Npu pazsiuyHbIX UdMeHeHu-
AX MoKos 8 cuiosol yenu.

[okasaHa B803MOXHOCMb — MOYHbIX
pacyemos HageoeHHo20 HANPSXeHUS
npu paboyux pexumax cunogol yenu
U OYEHOYHbIX pacyemos 8 passiuyHblx
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pexumax K3. YcmaHosneHo, ymo npu
K3 yposHU HagedeHH020 HanpsxeHus
Mo2ym 8 0ecAmkuU pds npesbiuams
YPOBHU 8 pabOYUX PEXUMAX.
[ModmaepxdeHo, YmMo napHaAa cKpym-
Ka xun cnabomoyHol yenu npugo-
oum k 3Ha4yumesnsHou (6onee 100 pas)
KOMneHcayuu HageoeHHo20 Hanpsaxe-
HUA NO CPAaBHeHUIo C HeckpydeHHoU
napoti B8,
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[lepenoBble TeXHONOMNA
3Hepro3PpPeKTUBHOCTU, aBTOMaTN3aL NN
N yripaBieHNA 3N1eKTpooborpesom

Vih RS/

C.B. Bacunves,
MeHeOxep No NPodyKmy
omoesia MapkemuHaa u
peknamel OO0 «CCT»

C.A. Qununnos,
3amecmumernb
HayasabHUKa omoena
cneys1eKmpoHUKU
000 «CneyuasnbHble
WHXeHepHble
Cucmemol»

CBA3M C POCTOM 3aTpaT Ha
3M1EKTPOSHEPIMIO, @ TaKXKe
noBbllleHnemM TpeboBaHWN

K MPOMbIWNIEHHBIM CUCTEMAM 3reK-

Tpuueckoro oborpesa nepen 60b-

WWHCTBOM NOTpebuTenen BcTaeT BO-

NpOC NPUMEHEHUA YHUBEPCANbHOTO,

MHOTOGYHKLIMOHANbHOro  0bopyao-

BaHWA KOHTPONA W ynpaeneHus ans

KOMMMEKCHOTO pelleHnsa npobnemol

3aWMTHl OT 3amMep3aHua TpybonpoBo-

[0B, 0bnefieHeHNs OTKPbIThIX MoLLa-

LEeW W KpblLL.

[0 HacToALEero MOMEeHTa AN CoX-
HbIX U KOMMEKCHbIX CUCTEM MpO-
MbllUIeHHOTO  oborpeBa MpuMeHs-
JINCb  HEeCKONbKO BWOB PerynsTo-
pOB TemnepaTypbl, paboTalowmx Mo
CBOVIM  WHAWBUAYaNbHBIM  anropuT-
MaMm. Takoe pelleHne ABAsNoCh, BO-
NepBbIX, TPYAOEMKUM W 3aTPATHbIM,
BO-BTOPbIX, YCIOKHANO cMcTeMy 060-
rpeBa, Tak Kak TpeboBanock 6osbliee
KOMMUYeCTBO COMyTCTBYIOLEro 060pY-
AOBaHWA ¥ [JOMONHUTENIbHOE MECTO
ANS ero pasmeLleHuns.

MPOMbBIWNEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMEHME, N°3/2014



Puc.1 BHeluHwiA B perynaTopa Tem-
.I nepartypbl 3n1ekTpoHHoro PTM-2000

MPOMbIWAEHHbBIV SNTIEKTPOOBOTPEB

Mcnonb3yemble  anroputmbl

ynpas-

NeHns 0borpeBoM U C HEOBXOOMMbIN
KOMMAEKT [aTuYMKOB obecneymBaioT
ONTMManbHoe ynpasneHve kabenbHbiM
3NEKTPOOOOrPEBOM, PeLlas npu 3Tom
OCHOBHYIO 33flauy M 3KOHOMHO Pacxo-

KOB TemnepaTtypbl AByX TUMNOB (UMdpo-
BOW W aHasoroBbIi), M3MepeHme CUrHa-
na OT aTUMKOB OCaAKOB 1 BOAbI, U Obe-
CMeymBaeT ObICTPYIO MHTErpaLmio B Cui-
ctembl ACYTTT ¢ nomoulbo LndpoBoro
UHTepdelica nepefaun AaHHbIX RS485,

AyA SNeKTPO3HEePruio.

Puc. 2 TnaBHOe MeHIo perynATopa
Temnepatypbl PTM-2000

no npotokony MOD_BUS/RTU.

C NOMOLLbIO BLIXOAHbBIX PeneHbIX KaHa-
noB, obecneynBaeTcA ynpasneHne cu-
cTemMolt anekTpooborpesa. PerynaTtop
TemnepaTypbl OCHALLEH XMAKOKPUCTaN-
NMYECKNM OMCMNEEM AN1S OTODPaKEeHWS
TEKYyLIEro COCTOAHMUA PaboTbl CUCTEMbI
1 HAaCTPOWKIN NapameTpoB PaboTbl, 4-Ms
KNaBuLLIaMn1 YNpaBneHus 1 CBeTOAMOL-
HOW MHAMKaLMEN.

[na kaxgoro anroputva ynpasneHns
npefycMoTpeHa CBOA faBHaA 3acTaB-
Ka WHOMKaUWMY, MOoKa3sblalollana Teky-
lMe 3HaYeHMs M3MEPEHHBIX Temnepa-

Ta6nuua 2. MepeyeHb 1 onvicaHye anropuTMOB:

B ceHTAbpe 2014 roga K «CCT» Bbiny-
CTUNa Ha POCCUMCKUN PbIHOK MHHOBA-
LUMOHHbBIN NPOAYKT — PErynaTop Temne-
paTtypbl 3NeKTPOHHbIN PTM-2000, — ana
KOMMNEKCHOrO peLleHna 3agad anek-
TPoO6OrpeBa PasNUUHbBIX CUCTEM.
O6uee onncaHue

Perynatop PTM-2000 - eauHCTBEH-
HOEe MyNbTUMPOrPaMMHOE YCTPOWMCTBO,
KOHTpONMpYtoLee CUrHanbl OAHOBPe-
MEHHO MO 4-M He3aBMCUMbIM KaHasam
1 No3sonAloLiee 0HOBPEMEHHOE OTO-
bpaxeHve Temnepatyp U COCTOAHMWE

TPYBA OBYXMO3ULNOHHOE perynnpoBaHue no 4-m
oborpeBa no Tem e 4-M KaHanam. KazanaM peryp
DNEKTPOHHbLIN PerynaTop Temnepary- 2 TPYBA+ NpPonopLMoHanbHOE PerynnpoBaHue no 4-m

KaHanam (FIpOnOle,VIOHaﬂbHO OTHOCUTEJIbHO
TeMNepPaTypbl OKpy»KaloLlero Bo3gyxa c
KOHTpOJIEM TeMNepaTypbl I'IOBerHOCTI/I)

pbl PTM-2000 npeaHa3HayeH Ana ws-
MepeHNa TeMnepaTypPHbIX MapameTpoB

M ynpasieHnAa npoueccom nogaepxa- 3 KPOBJ1A/00OP ynpaBJieHne ccTeMamm aHTrobnefeHeHNa
HUA TemnepaTypbl B KabenbHbIX CUCTe- KpOBe/b 1 OTKPbITbIX MioLagen ]10 4-M 30Ham
B 3-X BapuaHTax MCnoJib30BaHuA:
MaX aHTMO6J'IeLleHeHI/IF| Kposin 1 OT- 1.4-e 30Hbl KPOBAN.
KPbITbIX MIOLAAEN, CUCTEMAX MPOMbILLI- ﬁﬁ(;m;;:b' {EEIRATISR 2 Gt
NEHHOro o6orpeBa pr6OI‘IpOBOLlOB M 3.2-€ 30Hbl KPOBJIN + 2 30Hbl OTKPbITON
pe3epByapoB, a Takke MobbIX APYriX . LR
4 TAUMEP ynpasfieHve No 4-m He3aBUCMMbIM KaHanam
cucTem anekTpooborpesa. NPOLIEHTOM MOLLHOCTM C YCTaHOBNEHHbIM
Perynatop PTM-2000 komnnekTyeTcA NepnosioM BPeMeHMW. 1 Mo 3a/laHHOMY nepuoay
BpPEMEHN
HaboOpPOM [aTUMKOB, OPUEHTUPOBAH- .
. 5 WN3MEPUTENb N3mepeHne n nHanKauma 8-my TeMnepaTypHbIX
HbIX Ha MCMOMb30BaHNE B KOHKPETHOM KaHanoB.

cucTeme anekTpooborpesa.

Ta6nuua 1 MpumeHeHne A KOB € pasnnyHbiMn C30

TSTO1, 4...20mA
TSTO1, 4...20mA
TSTO1,TSPO1, TSP02, TSWO1
TSTO1,TSPO1, TSP02, TSWO1

TYp, NMPUCYLME BbIOPAHHOMY anroput-
My. B cocTaBe rmaBHbIX OKOH WMHAMKa-
U1K, ANA KaXKOro anroputMa, npeayc-
MOTPEH TakK »e NMPOCMOTP HAaCTPOEK U
TEKYLEro COCTOAHMA Temnepatyp no
BbIOPaHHOMY anropuTMy.

OCO6EeHHOCTN anropuTMoB ynpas-

Ob6orpes Tpy6

O6orpes pesepsyapoB
O6orpes KpoBnv
O6orpeB OTKPbITbIX MoLWaAen

Perynatop npenycmatpvBaeT 5 anro-
PUTMOB ynpaBneHusa (cm. Tabn. 2). Bol-
60p anropuTMOB NMPOW3BOAUTCA C MO-
MOLLbIO SKPAHHOTO MeH0. BbixoaHble
pene 1 KNeMMbl NOAKMOUYEHMS AaTun-
KOB 00NnafaloT Ha3HauyeHeM 1 QyHK-
UMAMU B 33aBUCUMOCTU OT BbIOPaHHO-
ro anropvTMa ynpaeneHums.

A npenoTepalleHns HeCaHKLUMOHM-
POBAHHOIO [OCTYMNa K V3MEHEHMIO Ha-
CTPOEK perynaropa npenycMoTpeHa
3alMTa Naponem N8 orpaHuyeHus
AOCTyNa B MeHI0 HaCcTPOeK mnapame-
TPOB pPaboTbl YCTPONCTBA.

Perynatop obecneuviBaet u3mepe-
HVe TemnepaTypbl C MOMOLLbIO JaTuUM-

MPOMbBIWEHHBIV SNEKTPOOBOTPEB U INEKTPOOTOMMNEHWE, Ne3/2014

neHwus
PaccmoTpum 6onee noapobHO 0Co-
6EHHOCTU KakAoro W3 nepeuncieH-
HblX aNTOPUTMOB YNPaBNeHMA.

Anroputm — <«TPYBA». [Ina pabo-
Tol  anroputma TPYBA Heobxoan-
MO BbINOMHWTL HACTPOMKKM Temnepa-
Typbl MO KaKAOMY M3 4-X KaHanos.



3afaem: Temnepatypbl BKoUeHMA (Tekn)
1 TemnepaTypbl BblkoueHna (TBbIK).
YnpasneHune HarpeBoM B JaHHOM anro-
pUTME ABYXMO3ULMOHHOE OTHOCUTE b~
HO Temnepatyp TBkA u TBbikN. B npo-
Liecce HarpeBa, MpW MpeBbllEHNW Te-
KyLLen TeMnepaTyport KOHKPETHOTO Ka-
Hana TemnepaTtypbl BbIKIIOYEHWA, pene
COOTBETCTBYIOLLENO KaHasa BbIKoYaeT-
cA. Mpu CHWXeHUW Tekyllen Temnepa-
TYpbl HWKe TemmepaTypbl BKIOUYEHMSA
pene COOTBETCTBYIOLLErO KaHana BKIO-
UaeTCA 1N CHOBA MPOWCXOAWT MpoLecc
HarpeBa Ao TeMnepaTypbl BbIKOUEHNA.
[anee umkn paboTbl ABYXMO3WLIVIOHHO-
rO YNpPaBNeHNA HAarpPeBOM LMKANYECKM
MOBTOPAETCA.

[nAa KOHTpONA MCNpaBHOCTW LaTun-
KOB TemnepaTypbl B perynatope npea-
YCMOTPEHO aBapuitHoe pene K5, KoTo-
pOe B CBOK OuYepeb 3amblkaeTca Npu
OBHapy>KeHW HeucnpaBHOCTX Aat-
ynKoB. lNpn BbIXOAE M3 CTPOA AaTUMKa
TemnepaTtypbl pene ynpaeneHna o6o-
rPeBOM COOTBETCTBYIOLIErO KaHana
BbIKSIIOYaeTCA.

Hactpoiika aBapuitHoro pene K5, npo-
M3BOAUTCA  BKITIOYEHMNEM/BBIKITIOYEHN-
em (BKI/BbIKM) pexinmMa KOHTPONA He-
MCNPABHOCTY JaTumka TemnepaTypbl No
KaX< oMy M3 YeTblPEX KaHaNoB.

.i Puc. 3 Cxema ynpaBneHus oborpesom

no anroputmy «Tpy6a»

Pene

Bbikn

o
Temnepatypa

Tekn Touikn

YCTaHOBKM.

MPOMDbILWEHHbBIA SNTEKTPOOBOTPEB

Anroput™ «TPYBA+»

Mpu anropntme «TPYBA+» 33aencTso-
BaHbl 4-e KaHana ynpasneHud. Ynpas-
NeHve penenHoe, NPonoPLMOHaIbHOe
OTHOCUTENBHO TemrepaTypbl OKpy»Ka-
loLLero Bo3ayxa. Kpome KOHTpONA Tem-
nepaTypbl OKpy»Katlolero Bo3dyxa an-
ropuTM NpeaycMaTprBaeT U KOHTPOSb
TemnepaTypbl 0borpeBaemMon MoBepx-
HOCTW. ECM AaTumK MOBEPXHOCTU He
NOAK/I0UEH, TO YnpaBneHue oborpesom
MPON3BOAMTCA TOMBKO MO AATUMKY TeM-
nepaTypbl BO34yxa.

Mpy M3mepeHnn TemnepaTypbl BO3My-
Xa ¥ B COOTBETCTBUM C YCTAaHOBIEHHbIMM
TemnepaTypHbIMK MapameTpamu, pery-
NATOP BbIUMCNAET NMPOLIEHT HEeOOXOAW-
MOW MOLWHOCTN 0BOrpeBa, U perynatop
pabotaeT no anroputmy No1, npeaycma-
TPMBAOLLMM BbIYUCTIEHKE HEOOXOAMMO-
ro NpoLeHTa MOLLHOCTH (puc. 4).
PaccmoTpuM, Kak perynatop paboTaet
no anroputy N1 u BblUMCNAET MOLL-
HOCTb, MPW OTCYTCTBMM AaTumKka Temne-
paTypbl MOBEPXHOCTH.

Ecnm Tekylwaa TemnepaTypa BO3fyxa
MeHblUe YCTAaHOBMIEHHON Ha PerynaTo-
pe MUHUMANBHOW TeMnepaTypbl «TBO3A.
MVIH», TO BbIYMCIIEHHbBIV MPOLEHT MOLL-
HOCTV BCerga cootsetcTtayeT 100%.

MNpu Tekylwewn Temnepatype BO3AYyXa,
NPEBbILAIOLLEN YCTaHOBNEHHYIO Temne-
paTypy MOBEPXHOCTN «TMOB.BbIK/Y, Bbl-
YNCNEHHbBIV MPOLEHT MOLLHOCTY BCeraa
cootsetcTByeT 0%.

Ecnm m3mepeHHaa perynatopom  Tem-
nepatypa BO34yxa HaxoauTcA B Avana-
30He OT «TBO3A.MUH» O «TNOB.BbIKJT,
TO YPOBEHb BbIXOAHOTO YMPaBAAOLLEro
CUrHaNa BbIYMCIAETCA U3 COOTHOLEHWA:

TBos,q TeK TBbIKJI

TB03,£[ MHH — TBbIKJI

Tabnuua 3. inanazoHbl perynupoBaHus NMapamMeTpoB peryiaTopa TemMneparypbl U 3aBOACKME

Ha3HaueHue cuctembl anekTpooborpesa
lNepeyeHb faTumMKoB

HasBaHue napametpa 3aBOACKMe YCTaHOBKM [lnana3oH perynmpoBoK
TemnepaTypa BKnloueHus TBKA. 10°C

TemnepaTypa BblKNoYeHNA TBbIKI. 15°C

MuvHumanbHas Temnepatypa -50°C -100°C...+600°C
YHUOULMPOBaHHOTO curHana 4...20mA

MakcrmanbHaa TemnepaTypa 200°C

YHUMUMPOBAHHOTO cCUrHana 4...20MA

ABapuiiHoe pesie 06pbiBa AaTumMKa BbIKJ1 Pene K5.

Temnepatypbl anroputma: TPYBA

Mpu NoAKNIYEHUM AaTUMKa Temnepa-
Typbl MOBEPXHOCTA, MPOUCXOANUT KOP-
PEKTMPOBKAa MPOLEHTa  MOLWWHOCTH,
onpepenieHHoro no anroputmy Net.
Ecnn Tekywlaa TemnepaTypa noepx-
HOCTM MeHblle TemnepaTypbl «Tnos.
BKJI», perynatop paboTtaeT Mo anro-
pnTMy N22 11 BbIUMCIEHHAA MOLLHOCTb
cocTasnaet 100%. Koraa Temnepatypa
MOBEPXHOCTU AOCTUTAET YCTaHOBEH-
HoW TemnepaTtypbl «TNOB.BKA», pery-
NATOP NepexoauT Ha PaboTy Mo anro-
pntmy N1, 1 MOLLHOCTb BbIYMCIAETCA
B COOTBETCTBUM C TeKkyllen Temnepa-
TypOoW BO3yxa.

Ecnn Tekywada Temnepatypa noBepx-
HOCTW Bblle YCTaHOBNEHHOW Temne-
paTypbl «TMOB.BbIKA», BblUMCIIEHHAA
MOLWHOCTb 0borpeBa BCerfa COoTReT-
ctByeT 0%, 1 060rpeB NOMHOCTLIO Bbl-
KIoyaeTcA.

MpadviK BbIUMCIIEHNA MOLLHOCTY 0Borpe-
Ba no anroputmam Ne1 1 N22 anroputmMa
TPYBA+ npeactaBneH Ha pUCyHKe 4.
Mpw paboTte anropwtma «TPYBA+» BKto-
ueHWe / BbIKNlOYeHWe oborpesa OCy-
LEeCTBNACTCA C MOMOLLBIO pene ynpas-
nenns Ki...K4, B cCOOTBETCTBUM C HO-
MepamMn KaHanos ynpaeneHua. Bolumc-
NeHHbBI NPOLUEHT MOWHOCTM oborpe-
Ba OnpefenaeTca BpeMeHemM Haxoxae-
HYA pene ynpasneHra BO BKIIIOYEHHOM
COCTOAHNM MO OTHOLLEHWMIO K MOSTHOMY
UMKy BPEMEeHW, COOTBETCTBYIOLLEMY
100 % MOLHOCTM.

Perynatop npwv Takom meTofe ynpasne-
HVA MOLYHOCTBIO PErynvupyeT Bpema pa-
60Tbl C1CTeMbl OOOrPEBa BO BKIIIOYEH-
HOM COCTOAHMW B COOTBETCTBMM C Bbl-
YUCNEHHOW MOLLHOCTbIO, HEOBXOAUMOM
Ana paboTbl cucTembl oborpesa. Bpems
MOSMHOMO LMKMa YNpPaBneHWa MOLHO-
CTbto (ANA ypOoBHA MoLHOCTM 100%) 3a-
[aeTca nonb3oBatefieM NOCPeacTBOM
MeHIo perynaTopa. [AnutensHoCTs non-
HOrO UMKNa MOXeT ObITb B Npefenax ot
10 o 100 MMHYT. 3aBOACKaA YCTaHOBKA
60 MUHYT.

Mpw BBIYMCIEHHON MOLIHOCTU 0borpe-
Ba pasHow 0 %, pene ynpasneHus Oy-
[eT HaXOAMTbCA B BbIKITIOYEHHOM COCTO-
AHUW, @ MPW BBIYUCIIEHHOM MOLLHOCTU
oborpesa pasHot 100 %, pene ynpas-
neHns oborpeBom OyfeT Bcerda Haxo-
ONTbCA BO  BKJTIOYEHHOM  COCTOAHUM.

MPOMbBIWTEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMNEHME, Ne3/2014



MPOMbIWAEHHbBIV SNTIEKTPOOBOTPEB

'l Puic. 4 Cxema ynpasieHus no anroputmy «Tpy6a+»

‘MOLLINOCT!:
P(%)

Wamepannan
TeMnepaTyps
NoBepXHOCTH
anropurw Ke2

Tousa nepexcaa
© anropurma
N2 Ha N

100% ==

PTeK. m= —u— — — L — — — — _ _

0%

Anropatm Nl

Temnepartypa
BO3AYXA WM
MOBEPXHOCTH

} t -

Twoag.min

Mpn BO3HMKHOBEHWN HENCMPaBHOCTA
[laTuviKa TemMnepaTypbl BO3yxa oborpes
BLIK/IOYAETCA MO BCEM 4-M KaHanam He-
3aBMCUMO OT COCTOAHMA W/ HANWNYUA
[aTulKa TEMNepPaTypbl MOBEPXHOCTY.
Hanpumep:

BbluMCneHHbIN YpOBEHb MOLWHOCTY —
50%, Bpems NoaHoro Lmkna — 60 MAHYT.

TPYBA+

|
1

Teoag.tex

Tabnuua 4. [lnanasoHbl perynMpoBaHuns NapamMmeTpoB PerynaTopa Temneparypbl 1 3aBOACKME
YCTaHOBKM.

Toowuxn  Tnow.ssixn
MoBepxHoCTH

Pene ynpaBneHus npwv 31om OyneT pa-
6oTaTb B pexume: BknwueHHoe co-
cTtoaHne — 30 MUHYT, BbIK/IOYEHHOe
coctoAHne — 30 MUHYT. BpemeHHoN
UMKN paboTbl pene ynpasneHus obo-
rpeBoM OyaeT NoAJePKMBATLCA [0 Tex
Mop, NMOKa He M3MEHUTCA BblYMCTIEHHAA
MOLLHOCTb paBHas 50%.

MapameTpbl y

HOBOK afirop

Ha3BaHue napametpa

3aBofCKMe yCTaHOBKM

[nanasoH perynnpoBok

MwuHVManbHan ycTaHoBIeHHasA -20°C -55°C...+60°C
TemnepaTtypa no Bo3ayxyTBo3A.MVH.

MuHMManbHas ycTaHOBIEHHas 10°C

Temrepartypa NonoBepXHOCTN TNOB.BKII. -45°C...+600°C
MakcnmanbHas ycTaHOB/IeHHan 15°C

Temnepatypa NONoBePXHOCTM TNOB.BbIKI.

MuHVMManbHas TemnepaTypa -50°C

YHUOULMPOBAHHOTO CrrHana 4...20mMA -100°C...+600°C
MakcumanbHas Temnepatypa 200°C

YHUOULMPOBAHHOTO CrrHana 4...20mA

Bpemsa nonHoro unkna ana 100% 60 MUHYT 30...100 MUHYT.
MOLLHOCTM

ABapuiiHoe pene o6pbiBa AaTunKa BbIKJ Pene K5.
Temnepartypbl

MapameTpbl ycTaHOBOK anroputma: KPOBJIA/AOP

HassaHue napamertpa

MuHumanbHaA ycTaHOBNeHHaA TemnepaTtypa no
BO3Ayxy TBO34.MMH.

MuHumanbHaA ycTaHoBNeHHaA TemnepaTtypa no
BO34yXy TBO34.MaKC.

Temnepatypa noaaep>KaHUA MOBEPXHOCTN
(kaHanbl: N23 1 N24):

[nanasoH paboTbl Taimepa 3aaepPKKu
BbIK/lOUEHNA 0borpesa

Bpems npegsapuTtenbHOro Nporpesa npv BXoae
B YCTAHOBJIEHHbIN AMANA30H TEMMepPaTypbl Mo

BO34yXy
KaHan nHankaumm pexknma «OTTanka»

Pene ynpaBneHusa 3oHaMu aHT1obneaeHeHNA
Ne1...4

Pene frana3soHa Temnepatypbl BO3ayxa

Tabnuua 5. [luana3oHbl perynmpoBaHuns NapamMmeTpoB perynsaTopa Temneparypbl 1 3aBOACKue
YCTaHOBKY

3aBofckue
YCTaHOBKM

-15°C

[nanasoH perynnpoBok
-50°C...+65°C

5°C
-5°C -20°C...+20°C
30 MUHYT

0...180 MuHYT

180 MUHYT

Pene KO
Pene K1...K4

Pene K5

MPOMbBIWEHHBIV SNEKTPOOBOTPEB U INEKTPOOTOMMNEHWE, Ne3/2014

Anroputv «KPOBIA / AOP»

Perynatop Temnepatypbl  SNEKTOOHHbIN
PTM-2000 npw padote anroprtva «KPOB-
NA/AOP» npeaHasHauyeH 1A paboTbl B
COCTaBe CUCTEM aHTODONENEHEHNS KPOB-
1, NOTKOB, XeNob0B, KanesbHNKOB, BOLO-
CTOUHBIX TPYO C LIENBIO OUMCTKI X MOBEPX-
HOCTE OT aTMOCPEPHbBIX OC3AKOB U Mpe-
JoTBpaLLEHVA 0OPa30BaHNA Haneau.
Anroputv «KPOBJTA/JOP» Takxe yCTaHas-
nmBaeTcA Ha perynatope PTM-2000 npw
MCMOMb30BaHWM ero B CrcTemax oborpe-
Ba 1 yAaneH1a Hanefen Ha OTKPbITbIX Mo-
LaAKax

Perynatop Temnepatypbl PTM-2000:

Ml nossonAeT noaKioyaTh AaTUMKY Temne-
PaTypbl, 0CAAKOB V1 TaNom BOAb! 1 M3MePATH
COOTBETCTBYIOLME MapamMeTPbl: Temnepa-
TYPY OKPY»<atoLLero BO3ayXa, Hannuve at-
MOCHEPHBIX OCa[IKOB 1 Tanow BOAbl B BO-
[OCTOYHOM CUCTEME;

M nossonser pabotatb Kak B aBTOMATV-
UECKOM PEXMME, TaK 1 B PEXIME DYYHOTO
yrpaBneHns;

M 5 pyuHom pexume cuctema pabotaet
HE3aBMCMMO OT COCTOAHWA MOAKMOUEH-
HbIX JaTUMKOB;

M no3BonseT yrpasnATs paboToi 4-x pas-
HbIX KOHTY[POB HE3aBMCVMO [IPYr OT Apyra
(oborpes KpOBMM, 0OOrPEB BOAOCTOUHbIX
Tpy6, 060rPeB OTKPbITHIX MIOLLAOK);

M nossonseT Npy NPoeKTPOBaHUK pea-
N30BaTh 3 BapMaHTa UCMOMb30BaHWA ANA
C1CTEM aHTObNeaeHEHNA

1.4 30HbI KPOBIW.

2. 3 30Hbl KpOBAM + 1 30Ha OTKPLITOM
nnowaan.

3. 2 30Hbl KPOBMW + 2 30HbI OTKPLITOM
nnowanu.

M nozsonseT otoBpakaTh PeKMbI Pabo-
Tbl, @ TaKXKe COCTOAHME JaTUMKOB 1 pene Ha
HKK-gucnnee;

M nossonseT ycTaHaevBaTL NapameTpb
W PEXMBI PAOOTBI MPY MOMOLLM OPraHoB
ynpaeneHus Ha nepenHe naHenu;
Perynatop Temnepatypbl PTM-2000 no-
3BONAET peann3oBaThb ynpaeneHve BCe-
MU CYLECTBYIOLIVMIA  BapUaHTaMn Cui-
CTem aHTMobNeAeHeHs C MpUMeHeHVeM
HarpeBaTenbHbiX kabeneir. Obunve Ha-
CTPOeK MO3BONAET afanTMPOBaThb pery-
NATOP K OCOOEHHOCTAM MECTHOTO K Ma-
Ta 1 MCMNOMb30BaTh TEMIO MAKCVMasbHO
3GdeKTVBHO, 0becneyrBas Tem Cambim
SKOHOMMIO 3NeKTPO3HepPrnm Ao 40%.



Anroputv «TAUMEP>

[Mpw paboTe perynatopa no anroputMy
TAVMEP BO3MOXHa pyyHas yCTaHOB-
Ka HeobXOOMMOro YPOBHA MOLIHOCTY
B NpoueHTax. [MpnHUMn paboTsl 3aKsio-
YaeTCA B PY4YHOWM YCTaHOBKE YPOBHA
HEOOXOAMMOWM MOUWIHOCTU MO Kax[Ao-
My M3 4-X KaHanoB ynpasneHua. [onb-
30BaTeNlb  yCTaHaBAMBaeT Heobxoan-
MbIA YPOBEHb MOLWHOCTH U BPEMA pa-
60Tbl MOSIHOTO LIMKSIA B MUHYTaX, COOT-
setcTBytowee 100%-My YPOBHIO MOLL-
HOCTW. Pene ynpasneHuna COOTBETCTBY-
lollero KaHana byaet BO BKIOUYEHHOM
COCTOAHWM TOT MHTEPBAN BDEMEHW, KO-
TOPbIA COOTBETCTBYET YCTaHOBAEHHO-
My MPOLEHTY MOLYHOCTM MO OTHOLLe-
HWIIO KO BPEMEHW MOMHOTO LMKNa.
Hanpumep, yCTaHOBMEHHbLIM MPOLEHT
MOLWHOCTM paBeH — 50%, Bpema nos-
Horo umkna 30 MuHyT. Pexunm paboTs
pene: BKMIIYeHHoe cocToaHve pene 15
MUHYT, fanee 15 MUHYT BbIK/IIOYEHHOE
COCTOAHWME, Aanee UMK paboTbl NOBTO-
pAeTcA.

Pexxvum paboTbl  perynsTopa Temne-
patypbl PTM-2000 & anroputme TAN-
MEP moxeT OblTb MCMONb30BaH Kak
«aBaAPUHBINY PEXUM PabOTbl CUCTe-
Mbl 06OrpeBa Npu MosIHOM BbIXOAEe 13
CTPOA BCEX AaTUMKOB TEMNEepPaTypbl, 4O
YCTPaHEHNA HEVUCNPaBHOCTU /N 3a-
MEeHbI JaTUMKOB TemnepaTypbi.

Anroputv «U3MEPUTEJTb»

PerynAatop TemnepaTypbl 3EeKTPOH-
Hbl PTM-2000 npw paboTe anroprtma
«A3meputenb» npeaHasHayeH o114
M3MepeHVs 1 oTobpaxeHus Temnepa-
TYpP NO 8-MW HEe3aBUCKMbBIM KaHanam.
Mpn paboTe AaHHOrO anropuTMa BCe
penenHble KaHanbl ynpasneHua Ha-
XOAATCA B BbIK/IIOYEHHOM COCTOAHNN,
“ ynpasneHne oborpeBom He Npowuc-
xoauT. Ans obecneyeHns mmepeHns
TemnepaTtyp no 8-n KaHanam Heobxo-
AMMO MCMONb30BaTh 06a TMna Temre-
paTypHbIX BXOAOB perynatopa. Pabota
pEerynaTopa B anroputMe nsmepuTesb
MOeT ObITb MCMOMb30BaH Npu NPoBe-
JEeHUM NMyCKOHaNafoYHbIX paboT, B TOT
MOMEHT Korfia He TpebyeTcs BKIoYe-
HWe Harpys3km HarpeBaTenbHbIX CU-
cTeM, a HeobxoAMMa NpPoBepKa U1 Te-
CTUPOBaHVEe NCMOMb3yeMbIX JaTUMKOB
Temneparypsbl.

MPOMbBILEHHbBIA SNEKTPOOBOT

arna3oHbl perynnpoBaHnA M

MapameTpbl yCTaHOBOK anroputma: TAUMEP

3aBofckue YCTaHOBKIN [nanasoH perynmpoBok

HazsaHne napametpa
[rana3oH nonHoro urkna 100%-o MoLHOCTN
MpoLeHT ycTaHaBMBaemMoro ypoBHA MOLHOCTU  50%

60 MUHYT

Ha3sBaHue napametpa

KaHanbl n3mepeHusa Temnepartypbl
ObLee KONNYECTBO: 8 KaHaNoB

Pene ynpaBnexus

HanpsxeHue nutaHna

MoTpebnsiemas MOLHOCTb

BbixogHble peneiHble KaHanbl

Tok HarpysKku pene ynpasnieHus

Tvin KOHTaKTOB pene

KonnuyecTBo KaHanoB nsmepeHus TemrepaTypbl

[nuHa Kabena noaknoueHna TSTO1

[lnana3oH n3mepeHua Temnepartypbl TSTO1

ToYHOCTb M3MepeHNa TemnepaTypbl € gaTunka TSTO1
[nuHa kabena noaknoyeHna curHana 4...20mA
[nana3oH n3mepeHua curHana 4...20mA

To4yHOCTb M3MepeHNa TemnepaTypbl € curHana 4...20mA.
BbIxoZ NCTOYHMKA NTaHUA Npeobpa3soBatens 4...20mA
KonnuecTBo KaHanoB U3mMepeHus 4aTYMKOB BOAbI 1 0CAfKOB

IMETPOB perynATopa reMmneparypbl U 3aBOACKNE

10...100 MUHYT.
10...90%.

Tabnuua 6. [lnanasoHbl perympoBaHna NapaMeTPOB perynaTopa TeMmneparypbl 1 3aBofCK1e
YCTaHOBKM.
MNMapameTpbl yctaHoBOK anroputma: USMEPUTEJTb

3aBopckue YCTaHOBKU [nana3oH pPerynmpoBok

4-e kaHana gatumnka TSTO1
4-e KaHana gatuunka 4...20mA

Bce pene He 3apencTBoBaHbl

Ta6nuua 7. OCHOBHbIE TEXHNYECKMNE XapaKTePUCTUKM.

90...245 B, ~50...60My,.
He 6onee 12 Br.

6 KaHanos

6A /3A, 230B, ~50...600.
HopmanbHO oTKpbITbIe.

8 KaHanos

Makcumym: 100m.
-55°C...+125°C

0,5°C

Ao 1000 meTpos.
-100°C...+600°C

0,1°C

24B / 150mA. (3awmTa ot K3)
6 KaHanos

KonnuectBo AUCKPETHbIX BXOAO0B
WHTepdelic cBAzn

lanbBaHWYecKan pa3Bsa3ka nHTepdeica RS485

lpoTokon cBA3n

CKopocTb nepefaun AaHHbIX No nHTepdency RS485

ToYHOCTb YCTaHOBKU TEMMEPaTypbl
MHAnKaTop € NOACBETKOWN, CUMBOJIbHBIN
LiBeT noacBeTkM nHAMKaTopa

1 Bxopg.

RS485.

1000B, NOCTOSAHHOrO TOKa
MOD_BUS / RTU.
2400...115200 6ut/cek
1°C

4 cTtpokm, 20 CUMBOJIOB.
Benbin

CeueHuns NPOBOAHNKOB NOJKMKYEHNA K KNeMMaMm perynatopa [o 2,5 KB.MM.

CreneHb 3aluThbl KOpMyca

[lnana3oH TemnepaTypbl SKCMyaTaLmm
FabapuTHble pa3mepbl

Tun Kpennexua

Macca

MpumeHeHne TepMmoperynsaTopa
PTM 2000

KOHCTpyKuMA TepmMoperynatopa obe-
CMeuYnBaeT YCTaHOBKY B 3MEKTPOTEXHVI-
ueckui wkad Ha DIN-peiiky 35 mm. Ko-
NINYECTBO 3aHMMAEMbIX MOAYNEN — 9 WT.
MoaknouyeHe nNUTaHUA TepMopery-
NATOPA, AATUMKOB TEMMEPATYpPbl, Bbi-
XO[l ANA MWUTaHWA Harpysku, npowus-
BOAMTCA C TMOMOLIbIO KNeMM, YCTa-
HOBJIEHHBIX Ha MnaTe TepMoperyns-
Topa. Knemmbl MOAKMNIOUEHNA BCEX CO-
efIHeHN perynatopa TemnepaTypsbl

IP20

+5°C...+40°C

160 x 90 x 60 MM.

DIN-pelika, 35mMm, Pasmep: 9 mogyneii.

He 6onee 450rp.
obecneunsaloT NoAK0YEHE NPOBO-
OHVKOB ceueHrem He 6onee 2,5 M2
MoHTaX perynatopa npou3BOAMTCA
npu TeMnepaTtype oKpyatollen cpe-
bl He Huxe +5 °C.
N3penne cepTudmUMPOBAHO Ha CO-
oTBeTCTBME CTaHAapTam [OCT P un
MMeeT NoXKapHbI cepTUPUKaT.
[loKa3aHHble Bbile MpenmyllecTBa
NMEeT OrpOMHOE 3HauyeHne npwu
NOCTPOEHUN KOMMANEKCHbIX CUCTEM
KabenbHOro anekTpuyeckoro obo-
rpesa B

MPOMbBIWTEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMNEHME, Ne3/2014
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MaKCUManbHO 3pPEKTUBHYIO
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Kabens, a TaKkxKe
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* [lpodeccroHanbHble KOHCYNbTaLUW U UHAMBUAYANbHbIV
NOAXOZA K KaXKAOMYy 3aKa3uuKy B GeaepasbHoi ceTu
Ca/IOHOB NPOAANK U CEPBUCHDBIX LIEHTPOB
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JlpeHaxcHbIl Npo8oOHUK

U3onayua
(495) 728-80-80 !

www.sst.ru HaepesamesnbHele npo8oOHUKU



MPOMBILUEHHbIA SNIEKTPOOBOTPEB

Harpesatenu wka¢oB ynpasieHns
C aHoaupoBaHuem nosepxHoctu HLLUY-A

KomnaHusa «CCT» npeAcTaBAsAeT pelleHne AnA 3aWmTbl Npn6opoB aBTOMaTUKN U 060pyAOBaHNSA
ynpasfieHUs TEXHOJIOrn4YeCcKnmm npoLeccami oT BHELWHUX BO3AEeNCTBUIA.

C.B. Bacunves,
MeHeoep No Npodykmy
omoesia MapkemuH2a u
pexnamel 000 «CCT»

1 ONA KOO He CeKPET, UTo BO3-
OencTBre OKpyKalollen cpe-
Abl (MOBbIWEHHAA BNAXKHOCTb,
HV3KMe TeMMNepaTypbl), KOTOPOMY Nof-
BepraeTca anekTpoTexHuyeckoe obo-
pyAOBaHMWe, PACNONOXKeHHOe B LUW-
Tax YNpaBneHWs, MOXKET MPUBECTN K
MOBPEXAEHNIO 1 COKPALEHWUIO CPO-
Ka cnyx0bl MprMOOPOB aBTOMATUKM.
Obbem HeraTMBHbLIX NOCNeACTBUI 3a-
BMCUT OT MeCTa 3KCMyaTaumm n spe-
MEHW roAa, U, B YCIOBUAX POCCUINCKO-

ro KMMaTa, MOXET ObiTb JOBONBHO Cy-
LeCTBEHHDIM.
SnekTpoobopynoBaHmne, yCTaHOBMEH-
HOe B WKWTe UnK B Wwkady ynpasneHus,
byneT KOpPeKTHO K HafjexHo pabo-
TaTb, TONBKO HAxXOAAChb B OnpeaeneH-
HbIX YCNOBUAX.

PelueHvie faHHOM 3aAa4v MOXET ObiTb
BbIMOSIHEHO MPW NOMOLIM  KOMMAKT-
HbIX HarpeBaTenei, yCTaHaBIVBaEMbIX
BHYTPb WMWTOB U WKAPOB YNpPaBneHus
ANS 3aWmWTbl NPUOOPOB aBTOMATUKM OT

NPOMbILEHHbI SNTEKTPOOBOTPEB U SNEKTPOOTOMNEHME, N0 3/2014




BO3LENCTBUIA HU3KOW TemnepaTypbl,
06pa3oBaHWsA BNarv 1 KOHAeHcaTa.
Harpesatenu wkados ynpaenerHua
HLY-A npefHasHauyeHbl ana cosfa-
HUA HEeobXoAMMOro TemnepaTypHO-
ro pexvmMa BHYTPU WnTa Ui Wwkada
YNPaBNeHMA, B YaCTHOCTK, ANA 3aLm-
Tol 060pYyAOBaHMA OT BO34ENCTBUA
HU3KUX TeMnepaTyp 1 BRaru.

B 6onbluMHCTBE CnyyaeB HarpeBaTe-
NN UCMONb3yloTCA Ana oborpesa pac-
npenenuTenbHbiX WWTOB M WKadoB
YNPaBNEHNA, 3aLUTHBIX KOXYXOB U
NPUOOPHBIX OTCEKOB, a TaKXe ANd 3a-
WKTH 06OPYAOBAHUA OT HU3KUX TEM-
nepatyp M KoHAeHcatoobpas3oBsa-
HWA. bnarogapa nx NpUMEHeHNIo ra-
PaHTUPYETCA BbICOKAA dKCMayaTaum-
OHHas HafeXXHOCTb 0bOOpPYAOBaHUA.
lMpumeHeHWe HarpeBaTenen Npenar-
CTByeT 06pa3oBaHWI0 KOHAeHcaTa U,
NPEenATCTBYeT KOPPO3UN MeXaHMnye-
CKUX U 2NeKTpMUecKknx yacten obo-
pyAoBaHuA, a cnefoBaTelbHO MOBbI-
WwaeT HaleXKHOCTb 060pPYA0BaHMA 1
YBeNMUYMBAET CPOK CIY»KObl.
Komnarua «CCT», sBnaacb Befgy-
WNM  POCCUICKMM  Npou3BoauTe-
NEeM CUCTEM 3M1eKTPooborpesa, pac-
wupuna CBOW JIMHENKY Harpe.a-
Tenen WkKapos ynpasneHua, nofo-
6paB AnNA HOBLIX MoAenen cneuu-
anbHbI Npodunb paamnaTopa AnAa
nyywern Tennonepeaaynm U paBHO-
MepHOCTH oborpesa. HarpepaTtenn
NMEIOT TPU KOHCTPYKTUBHbLIX UCMON-
HeHus 1 obnagatoT bonee HU3KOM
LEHOW B CPaBHEHUMN C aHaNOrMYHbI-
MW YCTPOMCTBAMM APYrUX NPOn3BO-
antenen. HeBbiCOKadA LeHa Harpesa-
Tenew onpefensaeTca, npexae Bce-
ro, MacCoOBbIM MCMNOMIb30OBaHMEM WU3-
Oenuii cammnm npegnpuaTvem B Npo-
MN3BOACTBE M MPOEKTUPOBAHUM LLIKa-
doB ynpasneHus.

HoBas nuHelka HarpesaTenen obe-
cneymBaet 0Oonee BbICOKYIO MOLL-
HOCTb 060rpeBa No CPaBHEHUIO C Cy-
WeCTBYIOWEN NMHENKON, ynpowaeT
NCNONb30BaHME 1 NMOBbIWAET HaeX-
HOCTb WKahOB 1 LMTOB yNpaBAeHua
B YCJIOBMAX CYPOBOIrO apKTNYeCKOro
Knumara.

HoBada nuHenka HarpesaTenen oTim-

MPOMbIWAEHHbBIV SNTIEKTPOOBOTPEB

yaeTcA NPUHLMAKANBHO HOBBIM AW-
3aMHOM, MPOCTOTOM  KOHCTPYKLUN
M BbICOKOW HaAEXHOCTbIO, KOTopad
obecneunBaeTca 3a cyeT NprMeHe-

MNapameTpbl ycTaHOBOK anroputma: U3SMEPUTEJb
HLLY-150A

Mapametpbl*

[a6aputbl, MM

HomunHanbHoe HanpaXeHve NuTaHuA
nepemMeHHbIM TOKOM YacTtoTon 50 Iy, B.

HomurHanbHaa MowWHOCTL**, BT 150

MakcumanbHas fonyctumas TemMneparypa
Ha NoBEPXHOCTU HarpesaTens, °C

[IN1Ha yCTaHOBOYHOTO MPOBOAA, M

Knacc 3awutbl oT nopaxeHus
anekTpunyeckmm Tokom no NOCT P 52161.1-
2004

CreneHb 3aLnTbl OT BHELUHNX BO3AENCTBUN
no FOCT 14254-96

Bec, kr 2,00

240x170x50
220+ 10%

Tena K DIN-perke ocyuecTnaetcs
npwn NOMOLLM CneunanbHoro Kpene-
»a, KOTOPbIA BXOAUT B KOMMAIEKT MO-
CTaBkW. Harpesatenn obecneuusa-

Tabnuua 7. OCHOBHbIE TeXHNUECKUE XapaKTEPUCTUK.

HLLIY-200A HLLIY-300A

=

180x125x80 240x170x80

200 300

125

He meHee 1,5
|

P44

1,85 3,40

* - [ONyCTMOEe OTKNOHEHNEe OT HOMUHAJIbHON MOLLHOCTM: MtoC 5%; MuHyc 10%.
** - HOMMHanbHaA MOLLHOCTb OMpeAesieHa NPy TemnepaType oKpy»KatoLlei cpeabl mntoc 25°C.

HNA COBPEMEHHbIX MaTepuanos u
KOMMNEKTYIOLWMX.

Harpesatens HUWY-A npepcrtasnaer
CObOV HarpeBaTesbHbIN 31EeMEHT Ka-
6enbHOro TMna, NOMELIEHHbI MeX-
LYy OBYMA aMnOMUHWEBBIMU PagmMaTo-
pamu. B KOHCTpyKLMK HarpesaTtend
npefycMoTpeH MOCTOAHHOLENCTBY-
OWKA  BUMETANIUYECKMI  TepPMO-
CTaT ANA NOALEepXaHWA Temneparty-
pbl Ha NOBEPXHOCTU He Honee 125°C
N MNaBKNIM TepMmonpefoxpaHnTesb
ANA MOMHOIO WCKKYeHUA aBapuii-
HbIX CUTYyaunn.

Harpesatenn HLWY-A npegHasHaue-
Hbl AnA paboTbl B AManasoHe Tem-
nepatyp ot -50°C go +20°C n nme-
0T CTEMEHb 3alWWTbl OT MbIAK U BNaru
IP44. HarpeBaTenu MMeT KOMMaKT-
Hble pasMepbl U HeOOMbLIOW BeC, UTO
NMO3BONMAET MPON3BECTU MOHTaX Ha-
rpesatenen Aaxe B HeOOMbLWMX WW-
Tax W wkadax. KpenneHne Harpeea-

MPOMbBIWEHHBIV SNEKTPOOBOTPEB U INEKTPOOTOMMNEHWE, Ne3/2014

0T ONTUManbHbIM 0borpes WKapoB
M WWTOB YyNpaBfAeHWA C nnouwagbto
NOBEPXHOCTM 10 4 M’ NPU YCNOBUN,
uto WwKad yTenneH cnoem Tennomnso-
NAUMK He MeHee 8 MM C Ko3dduum-
E€HTOM TEMOMNPOBOAHOCTU He Xyxe
A=0,04 BT/m-K.

Harpesatenu cepTudUUMPOBaHDLI
ONA NpUYMeHeHua B 0060pPY[OBaHUU
cornacHo TpeboBaHWAM  CUCTEMb
ceptudukaumm FOCT P.

[apaHTMA OT NPOW3BOAUTENA HA Ha-
roesatenn HLUY-A cocrtasnaer 2
rofia, a 3afBJIeHHbI CPOK CIyObl He
MeHee 7 nert.

Takrm obpa3om, HarpeBaTenn WKToOB
M WKadoB ynpasneHnsa 3almLailoT
poporocTodulee obopygoBaHue oOT
BO3JENCTBMA HU3KMX TemmnepaTtyp u
HebnaronpuUATHOM BHELIHEN cpefbl,
YTO, B CBOI OUepeflb, CHWXaeT pac-
XOAbl Ha 3KCMayaTaumio, PemoHT W
pekoHCcTpyKumio B,
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O6opynoBaHue 1 0COOEHHOCTH
NPYMeHeHNA UHAYKLMNOHHOrO HarpeBa
B HedpTerasoBom NPOMbILLIIEHHOCTH

WU.A. Makynoe
algekmop no pasgumuio
000 «l[a3-llpoekm
VIHXXUHUpUH2»

10.A. HukumuH
Ha4yanbHUK ynpasieHus
passumus UHOYKYUOHHbIX
mexHonozuti OO0 «[as-
lMpoekm UH)XUHUpuUH2»

arpeBs, UV NOAAEPXkaHue Tex-
HONOTMYECKNX TemnepaTyp B
HedTerasosow oTpacav npo-
MBILLIEHHOCTW, @ UMEHHO B TPYOOMNpo-
BOJAX, pe3epByapax M eMKoCTax — Ca-
MbIA PaCPOCTPaHEHHbIN NPYeM B Pas-
JIMYHBIX  TEXHONMOTMYECKMX  LieNOUKaXx.
Mpw 3ToM 0OLIYHO BBHIAENAIOT Cledyio-

liMe OCHOBHble TeXHONOrMyeckume orne-
pauun: KOMMeHcauma TemnaonoTepb B
OKpYXatoLLylo cpefly mpwv TpaHCnopTW-
POBKe 1 XpaHeHUU HedTenpoaykta B
TpybonpoBoaax v pesepsyapax W pa-
30rpeB HedTenpoayKTa AnA pasvuHbIX
TEXHONOTNYECKNX Lienen. NprmeHeHue
AN 3TUX TEXHOMOMMYECKUX onepaLmm
MHOYKUVOHHOTO HarpeBa MeTannnye-
CKVX MOBEPXHOCTEN ABAAETCA B pAfe
cnydaeB 6onee 3dpdeKTNBHBIM MO Cpas-
HEHMIO C MPVIMEHEHNEM HarpeBa Napom
WA CaMopEryn PYOLMMACA HarpeBa-
TeNbHbIMU KabeNbHbIMM CUCTEMAMU.
MNpuvHUun gencTBuA

MeToa MHOYKUMOHHOIO Harpesa 3ak/o-
YyaeTca B nepefaye neKTPOMarHUT-
HOWM 3Heprun OT UCTOYHMKA SHEPrmM K
HarpeBaemMoMy OOBEKTY 6e3 KOHTaKTa
MEXY HUMM (HanpumMep, UHIOYKTOp, MO-

XeT ObiTb YNoXeH Ha Tpybonposof no-
BEPX TeMNoU30NMPYIOLEro C0A).
MHoyKTOp, NpeaHasHaveHHbIn ana ne-
pefays  3NeKTPOMArHWTHOW  SHeprum
B HarpeBaemblii 0ObeKT, NpeacTasnser
OO0 N30MMPOBAHHbIV INEKTPNUECKMIA
NPOBOAHVIK, YAOBNETBOPAOLMIA Tpebo-
BaHVAM TEPMOCTOMKOCTU B 3afaHHbIX
pexunmMax Harpesa obbekTta. Qopma MH-
JyKTOpa Mo BO3MOXHOCTM MOBTOPSAET
dopmy HarpeBaemoro obbekTa.
Bcnencteve  aneKTPOMArHWUTHOWM — WH-
AYKUMW B HarpeBaeMom OObekTe BO3-
HVIKaIOT BUXPEBbIE TOKM, KOTOPbIE U Bbl-
3bIBAIOT HarpeB meTanna. Takvm obpa-
30M, TeNNO WAET HenoCpeACTBEHHO OT
NOBEPXHOCTM MeTanna B Harpeeaemyio
cpepy. Hnxe Ha prcyHKe mokasabl Ha-
NpaBneHns PacnpoCTpaHeHns Temnso-
BbIX MOSIEN B MeTanse.

°
'I Puc. 1. Cxema BbiaenieHys Temsia B MeTasiie 06beKTa Npy HAYKLMOHHOM o6orpese

MHayKTUpYIOLLUiA
nposog

Tennoesigenexue Ha
6OKOBOW NOBEPXHOCTH

BHelwHWiA Tennon3onaTop
TUNOBOKW

BHyTpeHHuiA
Tennouzonatop 1...5mm

Harpesaeman
MeTannuyeckan cTeHka

NPOMbILEHHbI SNTEKTPOOBOTPEB U SNEKTPOOTOMNEHME, N0 3/2014



MICTOYHMKOM SHEepruv SBRATCA CeTb
NnepemMeHHOro ToKa MPOMbILWIEHHOMN
YaCTOTbl MM UCTOUYHMK MOBbILLEHHOM
4acToThl, POPMUPYIOLLWIA B UHAYKTOPE
MMNYNbCbl TOKA 33[jaHHOM MOLIHOCTMW.
MHAYKTUBHBIA Harpes MpoucxoamnT B
pe3ynbTaTe NPOHUKHOBEHNA 31EKTPO-
MarHWTHbIX BOSMH B OObem MeTasna.
MMy6uHa NporpeBaemoro Cnos Cusb-
HO 3aBMCUT OT YaCTOTbl 3/1EKTPOMAr-
HWTHOrO MONs, KoTopoe obecneun-
BaeTCs PabOTOW KOHKPETHOro MCTOY-
HvKa. [pn cpefHen 1 BbICOKOW pabo-
ueln vactote rnybuHa NpPorpeBaemoro
cnosa Hegennka (CKMH-3bdEKT), U Bbl-
PaBHVBaHWe TEMIoBOro Monia B 06-
pa3ue obecneumBaeTca TOMbKO MPO-
Leccamu TennonpoBogHoCTH. Mpu 60-
nee HU3KKX paboumx YacToTax rnybu-
Ha MNPOHWKHOBEHMA 3NEKTPOMAarHuT-
HOro MoSA YBENUUYMBAETCA, HO [OCTU-
KEHVe OAHOPOAHOrO HarpeBa TakXke
JOCTUTAeTCA 33 CYET MEXaHW3MOB Te-
NNONPOBOAHOCTY.

MoHMKeHMe paboyen YacToTbl MO3BO-
NAeT MakCUManbHO YBENMYUTb 0Obem
Harpesaemon fetanu. Cneayet oTMme-
TUTb, YTO CKOPOCTb MPOrpeBa CUIbHO
33aBUCUT OT MarHUTHbIX XapPaKTePUCTUK
Harpesaemoro metansna.

TakvM 06pPa3oM, 3MEKTPOMAarHUTHbIN
HarpeB MeTasnfa OCHOBAH Ha Tpex ¢u-
3NYECKMX ABNEHVIAX:

B nepefaya 3HEPrUM OT MHAYKTOPa
K HarpeBaemol macce nocpeicTBOM
3NEKTPOMArHUTHOrO Moss;

B npeBpalleHne 3NeKTPO3Heprn B
Tenno nocpeacTsom adpdekTa [xoyns;
B nepefaya Tenna no MeTany B pe-
3ynbTaTe TenonpPOBOAHOCTH.

JOCTOMHCTBA MHAYKUMOHHOIO Ha-
rpesa

OCHOBHble MpenMyLLecTBa UHAYKLN-
OHHOW CUCTEMbI Harpesa nepep apy-
MM CUCTEMAMM 3aKJTIOYaloTCa B Cie-
aytouem:

B BbICOKaA yAenbHas MOLHOCTb Cu-
CTEeMbl 1 CBA3aHHAA C 3TUM BbICOKAA
CKOPOCTb Pa3orpeBsa

B OTCYTCTBME MPAMOro KOHTaKTa Kabe-
N MHAYKTOPA C HarpeBaemou NoBepx-
HOCTbIO

B CTapTOBas MOWHOCTb He3HAUNTESb-
HO OTNMYaeTcA OT paboyein.

MPOMbIWAEHHbBIV SNTIEKTPOOBOTPEB

OnucaHune npoayKuumn

B HacToAuwee BpemAa KoMMaHmen «fas-
MpoeKkT VHXUH1PpUHT>, T. Yoba, BHeape-
Hbl 1 WXPOKO ONPOOOBaHbI Takme WH-
OYKUVOHHbIE TeXHOMOMMM KakK:

1. pa3orpes v nofaep)KaHne TeXHONOo-
TMYeCKMX TeMnepaTyp TpyOOornpoBOAOE;
2. pa3orpeB pPe3epByapoB U >KenesHo-
LOPOXHBIX LNCTEPH;

3. MHTEHCMVMIKALWA [06bIYM  BBICOKO-
BA3KMX HedTel C MOMOLLbIO YCTaHOBOK
NHIOYKLUMOHHOIO HarpeBa;

4. IHOYKUVIOHHbBIE TennooOMeHHUKN.
Bce obopynoBaHve paboTaeT 3KOHO-
MWYHO, OHO MPOCTO B MOHTAXe 1 06Cy-
XKNBAHWK, [ONTOBEYHO, SKCMTyaTalMoH-
Hble 3aTpaThl HEBENMKM.

YnpasneHue MHAYKUMOHHBIM HarpeBOM
Peanv3oBaHO C BbICOKMM YPOBHEM aB-
TOMaTV3aummn.

MonyyeHbl  MONOXMUTENbHbIE  OT3bIBbI,
MMEeIOTCS HeobxoaviMble pa3peLlmnTesib-
Hble OKYMEHTbI 1 CEPTUDUKATHI.
KomnaHma  3aHWMMaeTcs  npearnpoeKTHOM
NPOPaABOTKOW, Pa3pabOTKOM, U3rOTOBEHMEM
11 NOCTABKOW 0BOPYA0BAHWS, @ TaKXKe MPou3-
BOANT LLIG(])—MOHTa>KHbIe M NMyCKOHanago4Hble
pabOoTbl MO BbIBOAY OOBEKTA Ha PEXKMM.
BaXkHbIM  3N1€MeHTOM  MPOM3BOANMBIX
HaM1 UHIYKLUMOHHBIX c1McTem oborpeBsa
ABNAOTCA VCTOYHVIKM MOBBILIEHHON Ya-
CTOTbI B BUfE Npeobpa3osaTteneit Yacto-
Tbl, BXOAALWX B COCTaB LWKAadOB ynpas-
nenuva (puc. 2). MNpeobpazosatenb Ya-
CTOTbI, BXOAALMI B cocTaB LY, cobpaH
Ha COBPEeMEeHHOW aneMeHTHOW 6aze cu-
noBow anekTpoHnkm (IGBT, MOSFET).

° Puc. 2. BHeluHwii BUp WKadoB
'I ynpaBneHus

MPOMbBIWEHHBIV SNEKTPOOBOTPEB U INEKTPOOTOMMNEHWE, Ne3/2014

OyHKUMK Wkada ynpaBneHnus:

- NUTaHWe UHAYKTOPa TOKOM MOBbILWEH-
HOW YacCTOTbl;

- yNpaBneHve pexmnmMamy paboTsl B 3a-
BMCMMOCTY OT 33AaHHOTO TeXHOMorMye-
CKOTO pexwuma (ynpaeneHune HarpeBom);
- 3alMTa MHAYKTOPa NPY BO3HUKHOBE-
HUN aBAPUIHBIX PEXNMOB (K.3. MHIYK-
TOpa Ha 3emmio 1 T.0);

- AUCTaHUMOHHOE ynpaeneHve pabo-
TOW CUCTEMbI Harpesa.

[Lkad ynpaBneHns MoxeT 6biTb 0OLLe-
MPOMBILNIEHHOTO WAV B3PbIBO3aLLM-
LLEHHOrO NCNoNHeHNaA (puc. 3):

LLikad o6LenpomblILIIeHHOrO
ncnonHeHuA. Knacc sawurbl IP-54

B3pbiBo3alLyLLEeHHOE UCronHeHne
wKada, TN «B»

NupykTop

VIHOyKTOP BbINOMHAETCA U3 MMOKOro 130-
NIMPOBAHHOIO  SMEKTPUYECKOro  Kabens
C MefHOW nnow. MIHoyKTop npefHasHa-
YeH Ans 6eCKOHTAKTHOIO HarpeBa MeTan-
JIMYECKON MOBEPXHOCTU (CTEHKMN TPY6bI,
eMKOCTW, LMCTEPHbl 1 T4.). Tennosblae-
NALNI MEMEHT B C1CTeme oborpesa —
3TO NOBEPXHOCTb HAarPEBAEMOro OOBbEKTA.



Mpn Harpese NpoayKTa B TPyOOMpPOBO-
[le VHAYKTOpP YKMafblBaeTcA B BUAEe Cnt-
panbHo 0bmoTKM. LLar cnvpanbHoi 06-
MOTKM BbIOMPAETCA B 3aBMCUMOCTW OT
TpebyemoW MHTEHCVBHOCTI Harpesa.

B 3aBMCMMOCTM OT MOLWIHOCTU MpUMe-
HeHHoro LLIY ceueHne kabena nHayKTopa
MOXeET ObITb ClieaytoLnx TMnos (Tabn. 1)

AYKTOpa
1-5KBT 6 MM2
5-15kBT 10 Mm2
15-30 kBT 16 Mm2

30 KBT 1 6onee 25 Mm2

Mapka Kabensa BblovpaeTcs B 3aBUCUMO-
CTV OT NAPaMETPOB HArpPEBaeMoro 0ob-
eKTa (tadn. 2).

kadbl nUTaHWA 1 yNpaBneHys Ans ycTa-
HOBOK MHAYKLMOHHOrO Harpesa, o1 000
«[a3-lpoeKkT  VIHXUHUPUHI, Nonyumn
HavmeHoBarve YVIHC, n npoussoaAatca B
cootBeTcTBMN C TY 3442-001-15303901-
2004. OCHOBHble XapPaKTEPUCTUKK LLIKa-
doB YMHC npuseaeHsl B Tabn. 3.
BapuaHTbl NCNONHEHNA NHAYKTOPOB
B 3aBMICIMOCTM OT peLuaemMbix 3agad.
[na 3awmTbl OT BHELLHWX BO3OENCTBUN
1 BO3MOXHbIX MeXaHUYeCKMX NOBPeX-

Tabnuua 2.

MPOMDbILWEHHbBIA SNTEKTPOOBOTPEB

AEeHVIN NHAYKTOP YKNaAblBaeTCcA B rmb-
KYI0 rOQPUPOBaHHYIO TPYOKY.

MpW CTaUMOHAPHOM UCMONHEHMW YCTa-
HOBKM Ha TpybonpoBoa Wnu eMKOCTb
npeaBapuTenbHO HAHOCUTCA CIION Te-
MJIOM30MMpYIoLLlero  mMatepuana, no-
BEPX KOTOPOTO yKNadblBaloTCs 0OMOT-
K mHOykTopa. lpu HeobxoarmocTu
NPOW3BOAMTCA 3alMTa MHOYKTOpa OT
BO3[ENCTBUA BHEWHMX GaKTOPOB (Me-
XaHNYECKUX NOBPEXAEHWUI, NOTOAHbIX
YCNOBUN T.A.).

MHayKTOpbl MOrYT MMeTb GOpMy, Mo-
BTOpAtOUWYID  GOPMY  HarpeBaemoro
06BEKTA, a TakKe BbINONHATLCA B BUAE
CeKUMI VHOYKTOPOB, MpefHa3HaueH-
HbIX /17 NOKaNbHOW YCTAaHOBKM Ha 000-
rpeBaeMbli O6BEKT (HanpuUmMep, Harpes
Bouek C BA3KMMM HedTENPOAYKTaMM).
OTnnUUTENBHOM OCOOEHHOCTBIO NX SAB-
naeTca:

M NIerkoCTb KOHCTPYKLUMY;

B ObICTPanA YCTaHOBKa Ha HarpeBaemyto
NMOBEPXHOCTH;

M BO3MOXHOCTb HapallyBaHWA AOMOS-
HUTENbHBIX CeKUWA ANnA yBenuyeHus
nnoulaav oborpesa.

HekoTopble xapaKTepHble Mokasatenu
CUCTEM MHAYKUMOHHOTO 0borpesa no-
Ka3aHbl B Tabn. 4.

Temnepatypa HarpeBa Mapka ka6ens nHayk- | CrpaHa npoussogutenb | Cpok ciy»6bi no TY
Topa

Ot 0°C o +180°C PKI'M
Ot 0°C go +180°C MAN
Ot +180°C o +300°C  SHeproTepm-400

Ot +400°C o +500°C  SHeproTepm-600

Tabnuua 3.

Poccua 10 net
Poccusa 10 net
Poccus
Poccus

m MNoka3aTtenb pasmep XapakTepucrtuka

1 HomurHanbHoe HanpsaXeHve nuTaloLLen cetn B 220,380
TpexdasHoro nepemeHHoro Toka 50 Iy

2 HomunHanbHas yacToTa TOKa NUTaloLWen cetn My 50

3 MowHOCTb YCTaHOBKM KBT 1-200

4 YactoTa nUTaHWA MHAYKTOpPA, peryanpyemas Ky 0,05 -22

5 BbixoaHOe HOMUHaNbHOE HanpAXKeHne B 270-560

6  [lpepenbl perynMpoBaHuA TemnepaTypbl Harpesa oC 0-180

TPy60ONpPOBOAOB 1 pe3epByapoB
7  Pexum paboTbl

Tabnuua 4.

10-100
100-200

20-200
200-400

AnuHa oborpeBaemoro y4yact- | [inuHa Ka6ena NHAYKTOpa, M Kon-so WY, wr
Ka Tpy6onpoBofa, M

1

2

LNNTENbHBIN

MHAayKTOpa MOryT 3KCMNyaTUPOBATbCA
B YCNOBMAX MAaKPOKNMMATNYECKNX Pari-
OHOB C YMEPEHHbBIM XONOAHbIM K/MMa-
TOM. KnumaTtnueckoe ncnonHerme YXJ1
KaTeropua pasmelwleHuna 1 no [OCT
15150 ana TemnepaTypbl OKpy<atoLe-
ro Bo3fyxa ot -50 °C go +20 °C.
YCTaHOBKM MOTYT pa3meLlaTbCA B pano-
Hax C CeMCMUNYECKOW MHTEHCMBHOCTbIO
[0 6 6annoB BKIIIOYMTENBHO MO WKane
MSK-64, ana cpefHnx rpyHTOBbIX YCIO-
B no CHulT 11-7-81.

o BENNUMHE NUTAIOWEro HaNPKeH A
(ycnoBus anekTpobe3onacHoCTY) yCTa-
HOBKa OTHOCUTCA K m3genuam 11 ana-
nasoHa no FOCT 12.2.007.9-93.
Mprmepbl NpMEHEeHNA NPOMbILLIEH-
HbIX CMCTEM MHAYKLMOHHOIO Harpesa.
Pasorpes n nogaep»aHue TeXHoONO-
rmyeckmx Temnepatyp B Tpybonpo-
BOAax.

Ha npuvBeneHHbiX Huxe doTorpaduax
NPeACTaBeHbl YCTaHOBKM MHOYKLMOH-
HOrO Harpesa TPyOONPOBOAOB Pa3NNY-
HOrO Ha3HayeHusa CO WiKadamm yrnpas-
nenvs YVHC obuwenpoMblILLIEHHOTO UC-
nonHenva n YVIHC-B B3pbiBO3aLMLLEH-
HOro WCMonHeHWa (3awmTta Buaa «d»),
Pa3paboTaHHbIMM 1 MPOU3BOANMbIMM
B OO0 «a3-MMpoeKT VIHXUHUPUH.

®  HarpeB HedTenpoBofoB Ha LAHI-10

1 YNIMH «Kokyii», Mepmb, Jlykonn

o0 obwum HABECOM PAcnOsIoXeHb! 2
wkaga ynpasnerus YVIHC-B-2, Homu-
HaneHoU MowHoOCMbo 2 KBm

Kak B1aHO 13 poTorpaduin MHAyKTMpY-
oW Kabenb B Cryyae noanepKaHus
TemnepaTypbl NPoaykTa B Tpybonpo-
BOAE YKNaAblBaeTcA BOOMb Tpybonpo-
BOAa, MPW pa3orpese NPoOAyKTa B TPy-
6onpoBofe MHAYKTUPYOLNIA Kabenb
YKNaablBaeTca B B1Ae CnnpanbHoOM 0b-
MOTKM Ha Tpybonposofe.

MPOMbBIWTEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMNEHME, Ne3/2014



CBepxy Kabena obblUHO yKNaabliBaeTcA
TUNOBAA TEMIOM30MAUNA U 33LUWTHBIN
KOXYX 13 OLIMHKOBAHHOW CTanw.

.i MoppepxaHue Temnepatypbl HedTenpo-

BogoB OAO «CHX3»

Yemaroska co wkagpom YVNHC-B-25
JlnuHa mpy6onposodos 150 m
Temnepamypa Hazpesa 90 °C.
3neck nNpefcTasneH oauMH W3 BapuaH-
TOB PaCMonNoXeHUa WHAYKTUPYIOLLero
Kabens — BAONb TPyoObI.
O6bIUHO  UCMONb3yeTCs Kabenb MOH-
TaxkHbI Mapku PKIM B KpemHuiropra-
Huyeckom n3onauumn unu MAJ o ¢To-
POMNacTOBOW M30AALMM, KOTOPbIE Me-
toT pabouyto Temnepatypy fo 180 °C.

.i HarpeB n noppep»aHune Temnepary-

pbl HepTenposopos 8400 PrK Bbi-
couK, OAO Jlykoin»

Tpybonposod - [ly400 onuHot 40 m.
Ycmaroska co wikaghom YVMHC-B-25
[Ina nopaepkaHna TemnepaTypbl Npo-
AyKTa B TPyOOMpOBOAE WMHAYKTUPYIO-
Wit kabenb MHAYKTOPa YKNafblBaeTcs
BONb TPYOOMNpOBOAA.

HarpeB Tpy60npoBogoB nogaum mac-

na B uex Youmckoro TpaHcopmatop-
HOro 3aBoja.

JnuHa o0HOU U3 30H HAzpesaemo-
20 yyacmka mpybonposoda /ly100 co-
cmasngem 150 m.

Obecneyusaemcs pazoepes om 50010 M
macna 8 4ac om -20°C 0o +5°C 8 npo-
yecce nodayu  MmpaHcehopMamopHo-
20 MAcna u3 pesepsyapos BpemeHH020
XPAHeHUA 8 Uex.

Bup nynbTa yaaneHHoOro ynpasneHns UH-
[OYKUVOHHbBIM HarpeBoM.
Ydpumcknin TpaHcpopMaTopHbIi 3aBOA.
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Cucmema ocHaweHa wkagom ynpas-
neHusq YVIHC-50, HomuHaneHoU MOWHO-
cmoto 50 kBm.

B naHHOM mpoekTe peann3oBaHo yaa-
NeHHOe ynpasneHune Harpeeom. Vme-
€TCA BO3MOXHOCTb OObefvHeHNA cu-
CTEMbl Harpeea C AMCNETYEPCKOM Cu-
CTEMOW KOHTPONA W yNpaBneHuA.

Pasorpes pesepByapa c TpaHcpopma-
TOPHbIM Macnom. Ybumckuin TpaHcdop-
MaTopHbIV 3aBOA

Cucmema obecnequeaem Haepes mpy-
60np0o80od08, OCYWEeCMBAAIOWUX Uup-
KyNAYUOHHbIU nodozpes mpaHcgopma-
MOPHO20 MAC/A 8 Pe3epsyapax 8pemeH-
HO20 XPAaHeHUs.

Cucmema skmo4Yaem wkag ynpasrne-
Hua YMIHC-100, HoMuHabHoU MOWHO-
cmeto 100 kBm 0na npeobpazosaHus
3HepauU U ynpasnieHus.

MPOMbBIWEHHBIV SNEKTPOOBOTPEB U INEKTPOOTOMMNEHWE, Ne3/2014

MPOMbIWAEHHbBIV SNTIEKTPOOBOTPEB

Pasorpes n nogaep»aHue TexHonorn-
YecKMx Temrneparyp B pesepByapax.

Mpennaraemas TexHonora nossonaer
3bdeKTMBHO pasorpeBaTtb M noaaep-
XMBaTb TemnepaTypy B pe3epByapax
noBepx HaHEeCeHHOoMN TENNOM301ALUNMN
TOMWMHOW 00 5MM 3a CYeT Henocpes-
CTBEHHOrO pa3orpesa meTanna pesep-

Byapa.
[aHHaa TexHomorvs  obecneyvsaet
3HAUMTENbHOE COKPALLEHMe BpemeHM
Harpesa.

C uenblo pasorpesa HeOHONA B pe3ep-
Bype PBC 2000 v ero pansHenwen ymm-
nv3aunm ObiN peann3oBaH NPOEKT WH-
OYKUMOHHOTO HarpeBa C MCMOMb30-
BaHveM ycTaHoBkM YMHC-180 Homun-
HanbHoOM MolyHocTb 180 KBT. B Teye-
HVe HEMPEePbLIBHOrO Harpesa pes3epsy-
apa NpPOoAYyKT HeOHON Obli MOAHOCTHIO
cnnt 3a 1,5 mecaua. Temnepatypa okpy-
MKaloLWEro BO3ayxa B CpeAHemM COCTaB-
nana - 15°C.

Pasorpes pesepsyapa PBC 2000 -THK BP,
HwxHeBapTOBCK

WHAYKUMOHHBIIA HarpeB eMKocTel Ha
HedTebase «3anonapHas,
r. 3anonApHbIvi MypmaHcKoi obnacTu.

B gaHHOM Npoerte ncnonb3oBaHa ycTa-
HoBka YVMHC-150 anda Harpesa W nof-
AepKaHua TemnepaTypbl NPoayKTa B 6
pe3epByapax. 6 WKaQoB ynpasneHns
YWHC-25 6binu pa3mvellieHbl B OTAENbHO
crositem 610k Gokce B




MPOMBILEHHbIA SNIEKTPOOBOTPEB

MexxayHapoaHble 1 HayMOHaNbHble
CTaHAAPTbI yNpaB/ieHNA NPOeKTaMM

Bo BTOpoOI1 cTaTbe U3 cepum ny6nnkauyui o cucteme YnpasneHus npoekramm (aHrn. Project
Management) Mbl pacCMOTPMM OCHOBHbIE XapaKTepPUCTUKN N 0CO6EHHOCTN HaLMOHaNbHbIX
1 MeXAYHapOoAHbIX CTaHAAPTOB 1 UX NPUMeHeHUe Npu pa3paboTke KopnopaTnBHOMN
MeTOoAO0NorN ynpaBnieHUA NpoeKTamu.

M.A. Jeemspes,
Ha4yanbHUK
KOMMepyecKozo
omadesna 00O
«CCToHep2oMOHMax»

WENPUHATEIE MeToAbl W Mopa-

Oflbl K YNpaBNeHWio NpoekKTa-

1 ONMCaHbI B CTaHAAPTaX MeX-
JYHAPO/HBIX 1 HALMOHAMbHBIX Mpodec-
CUOHANbHBIX OpraHm3auni, obbennHs-
fOLMX CNELMan1CToB Mo YrpaBneHuo
NpoeKTamM BCEro mMvpa. Yncno craH-
[apTOB, ONpefensloWmx Te WU 1Hble
acnekTbl YNpaBneHus MNpoeKTaMn, Ha-
CUMUTBIBAET HECKOJBKO [1eCATKOB, OfiHA-
KO GOMbBLIMHCTBO POCCUMCKMX W 3apy-
HEXHbIX KOMMaHW Npu BbIbOpe OCHO-
Bbl, 414 GOPMMPOBAHWA KOPNopaTmhB-
HOW METOAONOMMN YNpaBneHna npoek-
TamK, OCTaHaBMBAOT CBOWM BbIGOP Ha

bILWTEHHbBIV SNEKTP

Cnefytowyx CTaHaapTax:

B PMBOK® (ANSI PMI PMBOK® Guide)
(Project  Management  Body  Of
Knowledge). PazpaboTtunk - PMI, CLIA;
B CB (International Competence Baseline)
/NCB (National Competence Baseline).
Paspabotumik - IPMA, LLiseluapus;

B Prince2 (Projects In Controlled
Environments). Pazpabotumk - CCTA, Be-
NNKOBPUTAHNS;

B P2M (Projectand Program Management
for Enterprise Innovation). Pa3pabotumk -
PMAJ, AnoHus.

ECraHpapTsl International
Standartization Organization (ISO).

OIMPEB M SNTEKTPOOTOMNEHWME, Ne3/2014




CraHpgapTtbl MHcTUTyTa ynpaBneHus
npoektamu PMI (CLLA)

PMI pa3pabaTbiBaeT CTaHAapTbl B pas-
JINUHBIX OONACTAX YrNpaBneHUa Mpoek-
Tamu 1 NPOABMIas 1x BO BCEM MUPE, pe-
ann30BbIBAET MPOCTYIO B MOHUMAHWN, U
BECbMa AEVCTBEHHYIO MPOLECCHYI0 Me-
TOOONOTMIO  YNPAaBNEHWA  MPOEKTaMM.
Kntouesble ctaHgaptel PMI crpynnmnpo-
BaHbl MO TPEM KaTeropuam:

H 6a30Bble CTaHAAPTb;

B NPaKTUYeCKNe 1 PamMOYHble CTaHAAPTL;
H paclumpenmns K ctaHgaptam PMI.

B cooTBeTCTBMM C AaHHOW rpynnMpOB-
KoM CTaHZapTel PMI npencrasneHs B8
Tabn. 1. PMBoK - aBnsetca 6a30BbiM
cTaHgapTom PMI no ynpasneHuio npo-
eKTaMM 1 NpU3HaH AMEPUKAHCKNM Ha-
LMOHANbHbIM UHCTUTYTOM MO CTaHAap-
Tam (ANSI) HaumoHanbHbIM CTaHAap-

Ta6nuua 1.Crangaptbl PMI

Tom B CLUA. B ueTBepTOM M30aHnmM aaH-
HOro CTaHZapTa ynpaBneHue NpoeKkTa-
MW OMMCaHO Ha OCHOBE MPOLECCHOro
NoAXoAa W MOAENN KNU3HEHHOTO LK-
na npoekTa. B cTtaHgapte onucaHbl 5
rpynn npoueccos U 9 obnacten 3Ha-
HWUI NpeACTaBneHHbIX B Tabn. 2

PMBoK Tak onpenenset nonAtue npo-
EKT — 3TO BpeMeHHoe f1eNcTBue, Npea-
Ha3HaUeHHoe ANA Co3daHWA YHUKamb-
HbIX MPOLYKTOB, YCIYT AW Pe3yNbTaToB;
PMBoK - npenmyuwiectBa

B KOMIMIEKCHbIV NOLXOA K YNPaBIEHMIO
NPOEKTOM,;

B OpVIEHTVPOBAH Ha NPOLECC;

B onvcaHme 3HaHWUI, HEOOXOAUMBIX AA
YNPaBNEHUA KM3HEHHBIM LIMKIOM NPO-
eKTa yepe3 NpoLecch;

B onpefenerHve Ans NpoLiecca Bcex pe-
CYPCOB, MHCTPYMEHTOB U PE3YNbTaToB.

MPOMbIWAEHHbBIV SNTEKTPOOBOTPEB

PMBoK - HepgocTaTKkmn

B CNOXHOCTb ynpasneHusa HebonbLin-
MW NPOeKTaMK;

B HeobOxofgvma afjanTaums K obnactu
npUMEHeHUs;

B OTCYTCTBYIOT METOLONOMMYECKNe pe-
KOoMeHZaLnn.

Basnpyacb Ha cdopmmpoBaBLWMIX-
CA TeHAEeHUMAX B Pas3BUTUM Mpak-
TUK YNpaBNeHWA NpOeKTaMu, C Ha-
yana 2000-x rogoB PMI co3pgaeT cu-
CTeMbl CTaHapTOB, OXBaTbIBAOLMX
yNpaBneHne npoekTamm He TOMbKO
Ha YPOBHE OTAENbHbIX MPOEKTOB, HO
M Ha YPOBHEe Nporpamm v noptdener
MPOEKTOB, BK/OYas Takhe obnactu
yNpaBNeHna NpoekTaMu Kak ynpas-
NEeHne pUCKaMu, PacnmcaHneMm, KOH-
burypaumenr, a Tak xe metoauku WBS
n EVM.

OpurvHanbHoe Ha3BaHWe CTaHAapTa Ha3BaHue cTaHgapTa Ha PYCCKOM A3bIKe

A Guide to the Project Management Body of Knowledge (PMBoK

Guide) — Fourth Edition

Organizational Project Management Maturity Model (OPM3) — Sec-

ond Edition

The Standard for Portfolio Management- Second Edition

The Standard for Program Management — Second Edition

Practice Standard for Project Risk Management

Practice Standard for Project Configuration Management

Practice Standard for Scheduling

Project Manager Competency Development Framework — Second

Edition

Practice Standard for Earned Value Management
Practice Standard for Work Breakdown Structures — Second Edition

Practice Standard for Project Estimating

Construction Extension to the PMBOK® Guide Third Edition

ba3oBble cTaHpapThbl

PyKOBOACTBO K CBOAY 3HaHWI MO ynpasneHuto npoektamu (PyKoBoACTBO

PMBoK) — nsaToe nspaHue. MNepeseneHo Ha 10 A3bIKOB, B TOM YMcC/ie — Ha

pycckui

Mogpenb 3penocTv opraHu13aLmy B ynpaeneHum NpoeKkTamm.

CraHpapT ana ynpasnexua noptoenem. B koHue 2011 roga B pamkax

BOJIOHTEPCKOIo NPOeKTa MOCKOBCKOIo oTaeneHnAa PMI BTOpOE n3paHmne
AAHHOIo CTaHAapTa 6bino nepeseneHoO 1 BbiMyLWEHO Ha PYCCKOM A3blke

MpakTnyeckme 1 pamoyHble CTaHAaPTbI

CTaH,D,apT ANA ynpasieHna nporpaMmmamMmu, BTOpoe UsaaHne

MpakTnyecknin CTaHgapT Ans yrpasneHns prckamm NpoeKToB

lMpakTnyecknii CTaHgapT AnsA ynpaeneHvs KoHGUrypaumen npoexta

Mpaktnyeckuin CtaHAapT AnsA pa3paboTKy pacnmcaHus

OcHoBbI Pa3BUTUA KOMMETEHLMIN MeHeAKepa NPoeKTa — BTOPOE nUsgaHne

Mpaktnyeckuin CtaHAaPT ANA ynpaBiieHUA 0CBOEHHOW cToMMocTbio (EVM)

(WBS) — BTOpOE U3paHne

MpakTnyecknin CtaHAapT AnA pa3paboTKn nepapxmyeckux CTpyKTyp paboT

MpakTnyeckuin CtaHaapT A1 OLeHKN MPOEKTOB

Pacwmpenus kK ctaHgaptam PMI

NPOEKTOB

Ta6nuua 2. PMBoK - npouiecchbl 1 06n1acT 3HaHWn

NononHeHue Kk PykoBoacTBy PMBoK (TpeTbe n3paHve) ansa cTponTenbHbIX

[pynnbl npoueccos O6nacty 3HaHUN

YnpaBnieHne nHTerpaLuuei npoexTa
YnpaBneHue cogepxaHrem npoekTa

lpynna npoLeccoB MHULMaLMK

lpynna npoLeccoB NNaHNpPOBaHs

lpynna npoLieccoB UCnonHeHus

lpynna NnpoLLeccoB MOHUTOPUWHIA 1 YNpPaBieHus
lpynna npoLeccoB 3aKpbITus

YnpasneHne cpokamu NpoeKTa

YnpaBneHvie CTOMMOCTbIO NPoeKTa

YrnpaBieHne Ka4ecTBOM NpoeKTa

YHpaBneHme yenoBeyecknmMmmn pecypcamm npoekTa
YHpaBneHme KOMMYHUKaUAMU NPOEKTa

YnpaBneHve prckamm npoekTa

YnpaBneHve noctaBkamu NpoeKTa
YnpaBneHue ctenkxongepamu (4 nsgaHue)

MPOMbBIWEHHBIV SNEKTPOOBOTPEB U INEKTPOOTOMMNEHWE, Ne3/2014
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OPM3 - cTtaHaapT, BbinyweHHbIn PMI
(AMepuKaHcKknm  MHCTUTYTOM  Ynpas-
neHua npoektamu) 8 2003 rofy, NOMo-
raeT OUeHVBaTb W Pa3BMBaTb 3PENOCTb
opraHmM3aummM B 0bnactv ynpasneHus
NpoeKTaMK, NMPOrpaMmamn 1 nopTde-
NISIMV NPOEKTOB.

OcHoBHOe Ha3HaveHne OPM3:

ObecneunTb CTaHAapT AnA Kopro-
PaTMBHOIO  YMpPaBeHWs MPOEKTaMM,
onpeaenAlLMi OCHOBHbIE 3nemMeHTbl
KOPMOPaTUBHOW CUCTEMbI YNPaBIeHUs
npoeKkTamn Ha BCEX YPOBHAX ynpasse-
HMA OT OTAENbHOrO MPOeKTa A0 MOPT-
bens NpoeKToB;

B O6ecneunTb MHCTPYMEHT, NO3BONAI0-
LM KOMMaHUW onpeaenTb COBCTBEH-
HYIO 3penocCTb B yNpaBieHun NpoeKkTa-
MV, 1 BbIPabOTaTh HanpaBneHne pas3su-
TMA KOPMOPATUBHOW CUCTEMBI YNpPaB-
JIEHNA NMPOEKTAMM.

CraHaapt OPM3 cocTonT 13 CBOAA 3Ha-
HUI, @ Takxe 6asbl JaHHbIX U MHCTPY-
MeHTapus, NPefcTaBNeHHOMO B 3MeK-
TPOHHOM Buge. [octyn nonb3osare-
nen K 6aze AaHHbIX 1 MHCTPYMEHTapUIO
obecneunBaetca yepes MHTepHeT. VK-
CTpyMeHTanbHaa COCTaBnAloLan CTaH-
JapTa COCTOUT 13 Tpex B3aMMOCBA3aH-
HbIX 3/1EMEHTOB:

3HAHWME (Knowledge) npeacTasnaer
6a3y nydlmx NpakT1K Mo ynpasneHuio
npoekTamm (okono 600 NPaKTNK, OTHO-
CAWMXCA K pa3HbIM OObeKTam yrnpasne-
HUA: NOPTPEnb NMPOEKTOB, NPOrpamMmma
1N MPOEKT, M K Pa3HOW CTeneHu 3pesno-
CTW ONNCaHWA NPOLIECCOB);

OLEHKA (Assessment) saBnaetca unH-
CTPYMEHTOM, MOMOTaloWMM MOMb30-
BaTeNAM, OTBETMB Ha OMPOCHbIA INCT
(6onee 150 BOMPOCOB), CaMOCTOS-
TEIbHO OUEHWUTb TEeKYLLYIO 3penocTb
yNpaBneHns npoeKkTamnm B OpraHu-
3aUnn, onpeaennTb OCHOBHbIE 0bna-
CTV KOMMETeHUMA U CyLIeCTBYIOLNX
NPaKTUK;

YIYYWEHNE  (Improvement) nomo-
raeT KOMMaHuAM BblOpaTb CTpaTeruio
N OonpeaennTb MNoCiefoBaTeNbHOCTb
Pa3BUTMA CUCTEMbI YMpaBneHua npo-
eKTamu Npu YCnoBwmK, eciv opraHusa-
uMAa NPUHUMAET pelleHne pPa3BMBaThb
NPaKTUKM YNPaBAEHWA MPOEKTaMU U
nepexoanTb Ha HOBbIE, Hosee BbICOKME
YPOBHW 3pENOCTL.

HepocTtaTtkn
HeT nepesofa Ha PyCCKMiA A3bIK.
Heobxonnmo obydeHvie nepcoHana.

Heobxoaumbl  cepTUOUUMPOBaHHbIE
KOUEHLMNKN»,
CraHpapt PRINCE2

BputaHckmi ctanaapt PRINCE2 (Projects
in  Controlled Environment) co3gaH
B 1989 rogy ana ynpaeneHua GpuTaH-
CKMMW FOCYAAPCTBEHHBIMI MPOEKTaMM
B 0011acTV MHGOPMALIMOHHBIX TEXHOMO-
. K HacToALLeMy BpeMeHW 3TOT CTaH-
[apT CTan BCEMUPHO MPU3HAHHDBIM.
PRINCE2 no3MuUMOHMpYyeTCA Kak CTaH-
[apT C NPOLEeCCHbIM NOAXOAOM flerko
MacWITabvpyembiM K yNpaBneHuo Jio-
ObIX TMMNOB NPOEKTOB.

BblaensoTca WecTb OCHOBHbIX NMocneno-
BaTeSNbHbIX ANCKPETHBIX MPOLIECCOB (CM.
Pnc.1), COOTBETCTBYIOLMX YACTAM KW3-
HEHHOTO UMKAa NPOEKTa, M f1Ba NpoLec-
ca, 0becrneymBaloLx TW WeCTb OCHOB-
HbIX — MAAHUPOBAHME W PYKOBOACTBO.
lNocneaHwe NMEIOT CKBO3HOWM XapaKTep U
MPOAOKAIOTCA B TEUEHME BCEro NMpPOoekK-
Ta. CTaHAAPT OMUCHIBAET TP METOANKM:
B NNaHMPOBaHMe, OCHOBAHHOE Ha Mpo-
nyKTe,

W 0030pbl KaUecTsa;

B yrpaBneHme V3vieHeHAMU.

B 2009 rogy nAatoe w3paHne PRINCE2
ObIIO Pa3AeNeHo Ha [IBe KHWM: «Yrpasne-
HMe YCMEelHbIMA MPOEKTaMM Ha OCHOBE
PRINCE2 11 «PykoBOACTBO ycretHbIMA Mpo-
eKkTamn Ha ocHose PRINCE2». MNepBad KH-
ra aApecoBaHa PyKOBOAWTENAM MPOEKTHbIX
KOMITETOB ¥ CNOHCOPOB MPOEKTa (C y4eToM
TpeboBaHMi K KBanudMKaLWM CMIOHCOPa), a
BTOPaA — PyKOBOAUTENAM, HEMOCPEACTBEH-
HO YMPaBNAIOLLM NPOoeKTamu [5].

.i Puc. 1. Tpynna npoueccos PRINCE2

Cneundunka PRINCE2 sBnstoTcs:

B rOKOCTb NPUMEHEHNS B 3aBUCUMOCTM
OT CJTIOXKHOCTU MPOEKT3;

B NPOAYKTHO-OPUEHTUPOBAHHbIN MO~
XOA K MNaHVMPOBaHMIO MPOEKTa;

B OpraHM3auMoHHasa CTPYKTYpa KOMaH-
Obl YIPaBNeHWA NPOEKTOM;

W 060CHOBaHWE NPOEKTa C TOUKM 3peHus
On3Heca;

B pa3geneHve npoekta Ha Cragun
(ynpaBasemble 1 KOHTPOMPYeMmbIe).
PRINCE2 oTmeuaeT, UTO NpoeKT onu-
CbIBaeTCA PAAOM XapaKTepUCTUK:

B NPOEKT - 3TO aKTMBHOCTb MO CO3AaHMIO
LEHHOrO KOHEYHOrO MPOAYyKTa ANA Bbl-
NONHEHNA ONpPefeNeHHON MUCCUN KOM-
naHwy;

B Npy yCNewHOoM 3aBepLUeHNM NpoeKTa
bopMUpYeTCs MHHOBALIMA B CyLLIECTBYIO-
LLleM NPOAYKTE NMOO HOBBIV MPOAYKT WM
yenyra;

B NPOEeKT XapakTepu3yeTca BpeMEHHOM
NPUPOLOM C OnpefdeneHHbIMU  faTaMn
Hayana v OKOHYaHNS;

B Ha NPOEKT BANAIOT GaKTopbl Heomnpe-
JeneHHOCTW.

PRINCE2 - npenmywiecta

B CTPYKTYPUPOBAHHbI MOAXOM K YNpaB-
NEHVIIO  MPOEKTamK, B pamKax YeTKo
onpefeneHHoM CTRYKTypbl;

B pa3geneHvie NPoLEeCccoB Ha ynpaBna-
emble 3Tanbl, JaeT BO3MOXHOCTb Sddek-
TVBHOrO YPaBeHWA pecypcamu;

B NpoLUeCChl, X B3aUMOAENCTBIE, METO-
AVIKY, pacnmncaHbl oYeHb NoapoOHO, UTO
MO3BOSIAET HAWMTL MOUTK BCe Heobxoaw-
MOe A4 CO3AaHNA KOHKPETHOTO KOPMo-
PaTVBHOrO CTaHAAPTa;

B nlerko Macwtabupyem K ynpasneHuio
NtoBbIX TUMOB NPOEKTOB.

[ CTpaTermie cnoe ynpIsaeHne ]
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FREEZSTOP

3ALLIUTU AOM
OT CHErTA UHANEAU

Freezstop Patio -
KomnnekT gna oborpesa
OTKPLITLIX NAoLanen

Freezstop Roof -
KomnnekT ana oborpesa
BOJOCTOUHOM CUCTEMBI U KPOBNN

Freezstop -
CucTeMbI 3aLMThbl OT 3aMep3aHunA
BbITOBbIX BOoOgoONpoOBOACs

AHTNOGNEepeHnTenbHble cucrembl Freezstop

1 MpenoTBpawawT CKONNEHWE CHEra 1 Haneau W 06pa3oBaHNE COCYNEK;

ObecneumpaloT paboTy BOAONPOBOAHOM 1 KaHANW3aUMOHHON CUCTEMBI
[AOMA KpYrnbiii rof;

3aujMuiaoT naen U MMYLLEeCTBO OT NafeHna CoCYNeK U CX0fa CHeXHbIX Macc
C KpOBNW 34aHWA;

W36aBnAtoT OT TpyYAoEMKON 1 onacHol paboTsl no ybopke cHera,
Hanepgw n cocynex;

ﬂpo,qnesaro*r CPOK CJ'Iy>K6bI KpoBnw, BOJOCTOUYHOW CUCTEMbI, Bogonposoaa
1 JOPOXHOro NoOKPbITUA.

Pexknama

'GC* e (800) 775-40-42 | www.freezstop.ru
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PRINCE2 - HepgocTaTKu

OTcyTCcTBME  Kakoro-nMbo  pernamen-
TUPOBaHNA CO CTOPOHbI METOAOSIOMMM
MOAXOAOB K MPoLEeccaM, BblHECEHHbIM
33 paMKK CTaHAapTa: YNpaBneHme KOoH-
TpakTamu MOCTABOK, YUACTHMKaMKM Npo-
€KTa 1 MPOUUMM.

Tem He meHee, PRINCE2 wwmpoko wuc-
MOMb3yeTcA He TONbKO NPaBUTENBCTBOM,
HO M YaCTHBIMIA KOMMaHMAMW.
[eorpadusa pacnpocTpaHeHyis: Benvko-
bpwvTaHvs, benbrus, ABcTpanua, Hosas
3enanana, IOAP, HnpepnaHabl, TOHKOHT,
Cunranyp, lMonblia, Xopsatma. Cylle-
CTBYET U pa3BMBaeTCA cuCTema CepTu-
duKkaumm NpodeccoHanbHbIX CrieLya-
NUCTOB NO AaHHOMY CTaHLAPTY.

CrangapTtbi ICB (IPMA) (LiBenyapuna)
n HTK (COBHET)

OcHoBHbIM CTaHaapToM IPMA no ynpas-
neHuto npoektamu agnaetca ICB — IPMA
Competence Baseline, Version 3.0. [laH-
HbII CTaHOAPT OMMCbIBaeT TpeboBaHWsA
K KOMMNETeHUMAM MeHemxepa NpoekKTa,
a TaK e YIeHOB MPOEKTHbIX KOMaH[ B
paMKkax yrnpaBneHna npoeKkTamn, npo-
rpamMmmamm 1 noptdenem NpoeKToB. [1ns
OUEHKN  KOMMEeTeHUMM  MCNOMb3yeTcA
YeTblpexypoBHeBaa CuUcTeMa CepTUdu-
Kauum IPMA:

ypoBeHb A — CepTUdMUMPOBAHHbIN
ANPEKTOP NMPOEKTOB;

yposeHb B — CepTudrumpoBaHHbIi
CTapLNA MEHeOXEeP NPOEKTOB;
ypoBeHb C — CepTndULMPOBAHHDI
MeHempKep NPOeKTOB;

ypoBeHb D — CepTndruMpoBaHHbIN

CNeumanmcT no ynpaeneHuio NpoeKTamm.
B KauecTBe OCHOBbI, AnA pa3paboTKn
CTaHAapTa, WCNOAb30BaANCh  HaUWO-
HabHble CTaHAAPTbI CefyOWMX CTPaH:
Body of Knowledge of APM (Benuko-
6pwvTanHus, Mpnanams);

Criteres d*analyse, AFITER (DpaHumA).
Beurteilungsstuktur, VZPM (LLsenuapwus);
PM - Kanon, PM - ZERT/GPM (TepmaHuns);
B Tpetbem n3naHuu ctaHgapta ICB 3.0 ot
2006 ropa 6610 BblgeneHo 46 anemex-
TOB KOMMETEHLMIM NO YNpaBieHunto Npo-
eKTamyl, NPorpaMMamMi 1 MNopThensmm
NPOEKTOB, BCE OHW OblNM pa3aeneHsl Ha
TPW rpynmbi:

H TexHnyeckme — 20 31emMeHTOB, OTHO-
CALMXCA K COEPKaHNIO AesTenNbHOCTM
MO YNPaBNEHNIO MPOEKTaMMU:

M nosefeHYeckme — 15 anemeHToB, OT-
HOCAWMXCA K B3aUMOOTHOLLEHWAM
OTAENbHbIX CyObekToB W rpynn aumy
B MpoLiecce ynpaBneHns NpoeKTamu;
B KOHTekcTyanbHble — 10 3nemeH-
TOB, OMpeaenAloLMX B3aMMOaeNCTBNe
YNpaBneHna NpoeKTaMn, a Tak xe op-
FaHW3aUMOHHOrO, AEeNOBOro, MONUTU-
YECKOro, COUMANbHOIO  OKPYXEHWA
npoekTa.

Accouwmaumn, Bxogdaume B coctas IPMA,
OTBeUaloT 3a Pa3paboTKy COOCTBEHHbIX
HaLMOHaNbHBIX TPeboBaHWn K Komme-
TEHUMAM CNeLUManiCcToB, KOTOpble B Mo-
cneacteve yteepxaatorca IPMA. B Poc-
CUM TaK ke pa3paboTaH COOTBETCTBYIO-
WA CTaHOapPT ana cepTudunkaumm poc-
CUNCKMX  cneumannctoB — «OCHOBDI
NpoGeCcCcMoHanbHbIX 3HaHUA ¥ Hauwu-
OHasbHble TPEbOBaHWUA K KOMMETEHT-
HOCTW CMeymanvcToB MO yNpaBAeHuo
NpOeKTaMm».

B ctaHpapTe PM ICB oTtmeuaeTca, uto
KntoyeBasd KomneTeHUua ANA AOCTU-
XKEHMA yCcnexa NpPOEeKTOB B OpraHu-
3auUmmn - 3GdeKTUBHOe PYKOBOACTBO
nporpaMmamu 1 noptoensamm npoekx-
TOB.

XapaKTepHOM OCOBEHHOCTBIO MOLENM
ICB aBnsetca ee OOCTAaTOYHO BbICOKas
OTKPBITOCTb K BHELUHVMM OpraHm3aLm-
AM, KOTOPas NO3BOSIAET HALMOHANbHBIM
accoumaLmam BHOCUTb B Hee CcOBCTBEH-
Hble creumduUecKmne snemeHTbI.

CraHgapt P2M (PMAJ) (AnoHuna)
CraHgapT P2M 6bin pa3pabotaH npo-
deccopom LL.Oxaport n ¢ 2005 roga
MMeeT CTaTyC CTaHfapTa ANOHCKoM ac-
coymaumn ynpasnenua npoektamm. Oc-
HOBHOW Mjeei CTaHAapTa SABNSETCA pac-
CMOTPEHME  MHHOBALIMOHHBIX  MPOEekK-
TOB U MPOrpaMmM B KOHTEKCTe OpraHu-
3aLMOHHOTO OKPYXeHWsA, B pamKax po-
AWTENBbCKOW OPraHmM3aLmy, B KOTOPOW
AaHHble MPOEKTbI 1 MPOrPaMMbl BbINOJ-
HAKOTCA.

CTpyKTypa NpoLieccoB ynpasneHus npo-
eKTOM (MporpamMmMon) OTNnYaeTCa OT Npu-
HATOW B aMePUKAHCKMUX CTaHAapTax U Co-
LEPXAT, HANPVIMEP, TakMe NPOLECCHl Kak
yrpaBrieH/e CTpaTtervieil MpoeKTa, LieH-
HOCTBIO MPOEKTa, OpraH13aumnen Npoek-
Ta, VT npoekTa. MNoHATVe nopTdens npo-
EKTOB YNOTPEOAETCA B KOHTEKCTE YrpaB-
NIeHVIA CTpATEerviei NpoeKTa.

Pe3yntTaThl  CpaBHUTENBHOMO — aHan3a
CTaHOAPTOB  YMpaBneHns nopTdensmu
NPOEKTOB NpKBeeHb B TabnuLie 4.
KoHuenuwsa ynpaeneHna noptdenem
NPOEKTOB MpepnonaraeT obazartenbHoe
PaCCMOTPEHME KakK MUHUMYM Tpex OC-
HOBHbBIX JMIEMEHTOB: MOHATUE MopTde-
NA NPOeKTOB W ynpasneHua 1M, obuc
ynpasnenva noptdenem, 3penocTb op-
raHM3aumMm B 00NacTu  ynpaBieHus
nopTdenem npoeKToB..

MpoekTt B P2M

CraHpapt P2M, paccmatpuBaeT nNpoeKkT
C TOYKM 3PEHMA CO3LaHVA HOBOW LiEeH-
HOCTW, KOTOPYIO OH MPUHECET ero 3akas-
umky. MpoekT B8 P2M — 310 0bA3aTens-
CTBO MeHe[pKepa CO3AaTb LEHHOCTb Kak
NpOAYKT B COOTBETCTBUWM CO CTpaTerut-
YECKUMM LENAMM KOMMAHMIN.

P2M - npeumyiiectsa

[MaBHOe MpeumyLLecTBO CTaHdapTa Mo
OTHOWEHWIO K APYrMM COCTOMT B TOM,
uto P2M penaet ynapeHue Ha BblpaboT-
Ky MHHOBaLWW Kak Moaxoda K ynpasne-
HMIO, KaK CamMOM MPOrpaMMmoN, Tak 1 B
YNPaBAEHUN OXKUAAHNAMN 3aMHTEPECO-
BaHHbIX 1AL,

CraHpapt ISO 21 500

lMpouecc co3panma ISO 21 500 («PykoBoa-
CTBO MO YMPaBMeHWIO NPoeKTammn») Obin
NHULMMPOBAH BPUTAHCKUM UHCTUTYTOM
cTaHpapToB (British Standards Institution
— BSI, — pepn,), KoTopbii NpeacTasns-
eT BenunkobputaHunio B ISO, 1 paspabo-
TaH NPOoeKTHbIM kommTeToM ISO/PC 236
«YTpaB/eHme NPoeKTaM».
1ISO21500-nep.bii cTaHgapTInternational
Organization for Standardization o
ynpasneHnio npoektamn. basoson mo-
[enblo  CTaHdapTa ABMAETCA  CTaHAapT
PMBoK. OH npefHa3HayeH AnAa coma-
COBaHWMA C COMYTCTBYIOLWMMY MEXOYHa-
POAHBIMM CTaHAAPTaMM, TakMK Kak 1SO
10006-003 «Cuctembl MEHEIPKMEHTa Kaue-
cTBa. PyKoBOACTBO MO yNpaBneHmio kade-
CTBOM B npoeKTax», ISO 10 007-2003 «Cn-
CTeMbl MEHEKMEHTa KauyecTBa. PykoBod-
CTBO MO YNPaBAeHMIo KOHOUIYPALAMMAY,
ISO 31 000-2009 «YnpaeneHne pucKa-
MU, TTPUHLMMBI 1 PYKOBOACTBO®, @ Takxe
CO Cneumanm3pOBaHHbIMM  OTPACEBbI-
MU CTaHAAPTaMM (aBMAKOCMNYECKOM NPO-
MblLLneHHoCTW, MT). [5] B Tabnmue 3, npen-
CTaBfeHbl HaMMEHOBAHVA 1 Ha3HAYeHWA
cTaHmapTos 1SO.
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MPOMbBILEHHbBIA SNEKTPOOBOT

HasHaueHue ctaHgapToB ISO

_ HAapTbl I1SO, oTHOCAWMecA Kynpae/eHuo NpoeKkTamun HasHaueHue CTaHAapTOB

1SO 22263-2008.

Organization.of information about construction works

ISO 22263-2008. OpraHu3zauusa MHGOPMaLUK O CTPOUTENbHBIX paboTax.

-Framework for.management of project information

2 ISO-TR 23462-2007.

Space systems — Guidelines.to define the management

framework for a space project
3 1SO 16192-2010.

Space.systems - Experience gained in space projects (Lessons
learned) — Principles and guidelines

4 ISO-TR 23462-2007.

Systems and software engineering -- Life cycle processes —

Project management

5 ISO-TS 10303-1433-2010-03. Industrial automation systems
and integration -Product data representation and exchange:
Application module: Project management

MpoekT cornacHo ISO 21 500

MpoekT no 1SO - 310 YHVIKaNbHbIN Ha-
60p NPoLIeCCOB, NPeANPUHATLIX A7A 0-
CTVPKEHWA LIeNN 1 COCTOALLMX 13 CKOOP-
OMHNPOBAHHbBIX 1 YNPaBNAeMbIX 3adady
C Ha4yanbHOM 1 KoHeyHor AaTamu. [o-
CTUXKEHMEe Lienn NpoeKTa TpedyeT nony-
YEHNA PEe3yNbTaTOB, COOTBETCTBYIOLLMX
onpeneneHHbIM 3apaHee TpeboBaHUAM,
B TOM UMCIe OrPaHNYEHMAM NO CPOKaM,
pecypcam v b1apKeTy NpoekKTa.

1SO 21 500 u PMBoK

o cpaBHeHuo ¢ PMBoK, B cTaHaap-
Te ISO 21 500 eCTb OAHO MPUHUMNN-
anbHOe OTMYMe - Hamumne OTAEIbHO-
ro npotiecca «3anHTepecoBaHHble NMLa
N V3MEHEHNAY, KOTOPbIE B CBA3M C 3TUM
6bi11 NPOK3BEAEHDI.

BISO 21 50039 npoueccos, 8 PMBoK —42.
31 npouecc n3 1SO 21500 nmeeT npsa-
MoW aHanor B PMBoK.

Tpw npouecca n3 PMBoK He sownn B
1SO 21 500:

B NPOBEPUTL rPaHnLb;

B Co3AaTb NMaH MO YenoBeYecKnm pe-
cypcam;

H NNaHUPYWTE MEHEXKMEHT PUCKOB.

B 1SO 21 500 ecTb 4 HOBbIX NpoLiecca:

B 0600UleHMe OMbiTa, MOMyYeHHOro B
pe3ynbTate PaboThl Hafl MPOEKTOM;

H yTOYHWTbL OPraHM3aLmio MPOEKTy;

B KOHTPONMPOBATb PECYPCHI;

M ynpaBneHve B3anMOCBA3AMU.

Bce nepeuncneHHble CTaHAapTbl CBO-
JOATCA B eduHYl0 CUCTeMy CTaHaap-
Tom OPM3  (Organizational  Project
Management Maturity Model), pa3pa-
60TaHHbIM PMI, KOTOPbIN, Kak roBopu-
NOCb Bbllle, MO3BOMAAET ONpeaenaTb u
OMNTMMM3MPOBAaTb 3PENOCTb OpraHu3a-
U1K B 06NacTvt ynpasneHus npoeKTamu.

CTpyKTypa Ans ynpasneHus nHpopmaLmeii o npoekTe.

ISO-TR 23462-2007. KocMuyeckume cucteMbl. PYKOBOACTBO No onpefeneHnto

CTPYKTYpPbl yipaBneHna KOCMUYECKUM MPOEKTOM.

I1SO 16192-2010.Kocmmyeckme Cuctembl. OnbiT, NONYYEHHbIN B KOCMUYECKUX

npoeKTax (M3BneyeHHble ypOKVI) — MpuHUMnbI pyKoBOAALME YKa3aHUA.

ISO-IEC-IEEE 16326-2009. Pa3paboTka cMcTem 1 IPOrpaMmMHOro obecrneyeHus.

I'Ipoueccu KU3HEHHOrO UnKna. yl'lpaBﬂeHI/Ie NPOEKTOM

ISO-TS 10303-1433-2010-03. [poMmbiLUiIeHHblEe CUCTEMbI aBTOMATU3aLNN 1
VHTerpauua — npefcraBieHne U 06MeH.AaHHbIMM O NpoayKTe — Yactb 1433:

MOﬂyﬂb npunoXeHuA: YnpasneHne NpoeKToMm.

Pesynbtathl CpPaBHMTENBHOTO aHaM3a
CyLIECTBYIOLWIWX CTAHAAPTOB B 06NacTu
YNpaBneHVsa NpoeKkTamy, NpuBeaeHbl B
Tabnnuax 4,56

KopnopatueHaa metogonorusa
ynpaBneHusa NpoeKkTamu.

[1nst GONbLIMHCTBA POCCUINCKMX MPOEK-
THO-OPUEHTNPOBAHHbBIX KOMAAHWIA, Bax-
HeWiLLen 3afaden aenaeTcsa paspaboTka
KOPMOPaTMBHOM METOAONOMMN  YNpaB-
NeHua NpoekTamK, onpeaenstoLen oc-
HOBHbIE MOHATVA, MPUHLUMMbI, MEXaHW3-
Mbl 11 MPOLECCH  GYHKUMOHUPOBAHUSA
KOPMOPaTMBHOW CUCTEMBI YNPaBNEeHWA.
KopnopatnsHaa MeTOAOoNOrMA ynpas-
NeHUA NPOeKTaMK ABAAETCA OAHVIM U3
Tpex K/OUYEBLIX 3SNEMEHTOB CUCTEMBI
YNPaBNeHVA KOMIAHNUW:

- Metoponorua Yl (cTanaapTbl, perna-
MEHTbI, METOAVIKM, UHCTPYMEHTBI);

- OpraHu3aumnoHHasa ctpykTypa YIl (npo-
EKTHBI KOMUTET, MPOEKTHBIN OpUC, KO-
MaHAbl NPOEKTOB);

- VIHdpactpykTypa YN (MHpopmMaLmoH-
Hble 1 KOMMYHVKALUMOHHbBIE CUCTEMDI,
CMPaBOYHVMIKN 1 KNACCUPUKATOPBI).
OyeBUIHO, UTO MPW Pa3paboTKe OCHOB-
HbIX PeLleHM KOpNOPaTUBHOW METOO-
NOTUN YNpaBneHna cneflyet onvpatbca
Ha CyLIEeCTBYIOLUMIA OMbIT, CKOHLEHTPW-
POBaHHbIM B MPOdeCCMOHanbHbIX CTaH-
JapTax ynpaeneHna NpoeKkTamu, paspa-
6OTaHHBIX  MeXXyHapoAHbIM  CoobLLe-
CTBOM YUYEHbIX U NMPAKTUKOB.
OCHOBHBIMW  CPaBHUTENbHBIMK  KpUTE-
pUSMY, BAVAIOWWMA Ha BbIOOP CTaH-
[apTa B KayecTBe OCHOBLI METOAONOT M
YNPaBNeHVA NPOeKTamK, Kak Npasunio,
ABNAIOTCA:

M //Icnonb3yemblii B ynpaBneHum noaxon
B CocTaB npenMeTHbIX 06acTel yrparneHis

B Hanunuve 1WabnoHoB ynpasneHYeckmnx
JOKYMeHTOB

W Hannune nepeBoaa Ha PyCCKN A3bIK
M [eorpaduruecknii oxear

B Cneuranusaums No oTpacan pacrnpo-
CTPaHeHM.

Tak e, Npu GOPMUPOBAHUM METOAOC-
noruyeckon 6asbl U BbIbOpe MNomOXo-
[la ynpaeneHna npoekTamu, Heobxoau-
MO YUMTbIBATb CyLIECTBYIOLLYIO B KOMMa-
HUWM METOAMKY YNPaBNEHUA NPOEKTaMM,
XapaKTePU3YIOLMMIMCA TaKMMKM Mapame-
Tpamm Kak:

— [ONA NMPOEKTOB B OU3HECE;

— XapaKTep peanusyemblX MPOeKTOoB;

— YPOBEHb 3PENOCTM CyLIECTBYIOLIEN
CUCTEMBI YNPABEHNUSA MPOEKTaMU;

— YPOBEHb MOArOTOBKM W MEHTanuTeT
COTPYAHWUKOB KOMMaHW;

— Hannuve 1 ypoBeHb MHGOPMALIMOH-
HBIX TEXHOMOTUIA.

AHanm3 CylecTByOLNX CTaHAAPTOB Mo-
KasaJ, YTo C OHOM CTOPOHbI — KaXKAbI
13 NpeACTaBNEHHbIX CTaHAAPTOB MMeeT
PAA HEOCTIOPVIMbBIX MPENMYLLECTB 1 MO-
eT ObITb B3AT 33 OCHOBY NP GOPMMPO-
BaHWM KOPMOPATUBHOW CUCTEMBI YTPaB-
nenua npoektamu. C Apyron CTOPOHbI —
HW OAWH 13 NPeACTaBNEHHbBIX W OTAeNb-
HO B3ATbIX CTaHAPTOB HE MOXET MOSHO-
CTbiO YAOBNETBOPUTL KOMMNEKC NMpefb-
ABNAEMbIM TPEOOBAHVIAM.

B cBA3M C BbllWECKa3aHHbBIM, B KauecTBe
OCHOBbI N8 GOPMMPOBaHNA METOAONO-
VN KOPMOPATUBHOW CUCTEMBI yrpaBrie-
HUA NPOeKTamy, HeOBXOAMMO WCMOSb-
30BaTb KOMOWHWPOBAHHbIN Moaxofd C
MCMONb30BAHMEM KIIIOUEBbIX, MO OTHO-
WweHmio K BrsHecy KomnaHuu, npeumy-
WEeCTB CyWeCTBYOWMX CTaHAapToB. B
KayecTBe [paliBepoB, npu Gopm1po
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Ne Kpurepyn / CraHpapTbl
Tun ctangapTa

1. Vicronb3ayembiin noaxon

2. O6nacTb NpUMeHeHNs

CocTaB npeAMeTHbIX
3. obnacTeil ynpasneHus
NpPOeKTOM

Mpoueccol,
OnucbiBaemble
CTaHAapTOM

Wcnonb3oBaHue
B KayecTe
pyKoBOACTBa

OcobeHHOCTH

7. Mpevmyujectsa

9. Oa

PMBOK

HaumoHanbHbin ctaHgapt CLUA;
UCMOJb3yeTCA MUPOBbIM COOOLIECTBOM

MpoueccHbliin

YHpaBneHme npoeKTaMn PasinvHbIX
B1AOB B JI06bIX oTpacnax

9 obnacren 3HaHWn:

« yNpaB/eHvie UHTerpaLmeis;

« yNpaBneHvie copepaHmem;

« yNpaB/ieHne CpoKamu;

« yNpaB/eHie CTOVMOCTbIO;

« yNpaB/eHvie KauecTBOM;

« yNpaB/eHne YenoBeyeckumm
pecypcamy;

« ynpaB/eHvie KOMMYHUKaLMAMY;
« yNpaB/ieHne puckamu;

« ynpaB/eHvie NoCcTaBKaMu.

pynnbl npoLeccos:

« rpynna npoLeccoB MHULMALUK;

+ Tpynna npoLeccoB NNaHNpPOBaHNA;
« Tpynna npoLeccoB UCMONHEHUS;

« rpynna npoLeccoB MOHUTOPUHIA 1
ynpaBneHus;

« TPynna 3aBepLualoLmx NpoLeccoB

PeKOMeH,D,yeTCFI KaK pyKoBOACTBO Mo
ynpasneHuto NnpoekTammn

PackpbiTvie METOAMKM BefeHUs
aHanuTMyeckux pabor,
NPOTOTUNMPOBaHNE, UTEPATUBHOCTD,
NPYMEHEHME CUCTEM UCKYCCTBEHHOTO
WHTeNNeKTa, BeAeHNe XypHana npobnem,
NO3BONAIOLIEro OTCNEXMBATb ANHAMUKY
B YNpaB/ieHUM Ka4eCTBOM NpoeKTa

« KoHuenuws n defactoXcrangapt

« OpyieHTaLmsa Ha npouecchl

« BoamoxHocTb ynpasneHua XL,
nporpammamu 1 nopTdensamy NPoeKToB
Yyepes npoueccs

- OnpegeneHne BBOAHbIX PECYpPCOB,
VNHCTPYMEHTOB, METOAVIK 11 Pe3ybTaTos,
B TOM UnCie v ANA NOACMCTEMDI
yMnpaBeHys KaYeCTBOM MPOoeKTa

« [laeT yeTKoe onpefeneHne NOHATUIO
KayecTBO NpoeKTa

+ CNIOXKHOCTb NPUMEHEHNSA AN1S
HeBONbLIVX MPOEKTOB

« MoTpe6HOCTb B aganTauyum K obnactu
npuMeHeHws, pa3smepy 1 cbepe
ReATeNbHOCTY MPOEKTa, BPEMEHM,
6I0[KETY 1 OFPAHNYEHNAM MO KauecTBy

Het

PRINCE2

HaunoHanbHbI cTaHfapT
BenukobputaHum

MpoueccHbii

Obn3aTeneH ans Bcex
rocyflapCTBEHHbIX NPOEKTOB
BenunkobpuTaHuu; ncnonb3yeTca B
YaCTHOM CeKTope Ans KPYrMHbIX 1
MarbiX MPOEKTOB

8 obnacTeii 3HaHW:

« business case;

« OpraHu3aums;

+ KOHTPOJb;

« yNpaBneHne puckamu;

« ynpaBneHue KoHpurypauueir;
« NNaHbl;

« yNpaBfeHne KauecTBoM;

« ypaBieHne N3MeHeHNAMM.

8 OCHOBHbIX MPOLIECCOB BEPXHEro
YPOBHS:

- ynpasneHune npoektom DP;

« nnaHmposaHue PL;

« CTaHAapT npoekTa SU;

« KOoHTponb CS;

« ynpasnieHue noctaskamu MP;

« no3TanHoe ynpasneHue SB;

- 3aKpbiTne npoekta CP

Vicnonb3yeTtcs B 06s3aTenbHOM
NopsAAKe B Ka4eCTBe PyKOBOACTBA
rocyfapCTBEHHbIMY OpraHamm

Ocoboe BHMMaHWe yaenaeT KauecTsy
KOHEYHOro NpoAyKTa NpoeKTa.
OnuncaHuA NPoAYKTOB BHOCAT ACHOCTb
B OLIEHKI CPOKOB 1 PeCypCoB 1
KayecTBOM

« [apaHTVA OTBETCTBEHHOCTY AVPEKLIMN
3a obecreyeHmne BbINOIHEHUA paboT 1
NX Ka4yecTBo

+ BO3MOXHOCTb NpUMeEHeHUA Ans
Pa3/INYHbIX MPOEKTOB, B TOM Yncne n
[NA roCYAapCTBEHHbIX

» ObecneunBaeT CTaHAAPTHBIN

NoAXoA K MEHEXKMEHTY MPOEKTOB,
06LLyt0 TEPMUHOJOTUNIO, KOHTPOJb

B MCMOJIb30BaHNN PeCypCcoB 1
yrpaB/ieHNN KayecTBOM

+ Hannuve wabnoHoB TMNoBbix
LLOKYMEHTOB

« OTcyTcTBMEXPErnameHTPOBaHNA
ynpaBneHnA KOHTPakTamm NOCTaBOK,
YYacTHUKaMm NpoeKTa

« Kaxgplii MeHepxep BblibupaeT
CcO6CTBEHHbIE METOAbI U MOAXOAbI K
peanusauyuy npoekTa 1 B TOM Yncne
npv ynpaeneHnn ero Ka4yecTBom

Ha
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MPOMBIWTEHHbIA STEKTPOOBOTPEB

HTK

HaunoHanbHbIN cTaHaapT Poccuinckoi
DOepepauumn

YnpasneHue pasnnyHbIMY TUnamm
NPOEKTOB

11 OCHOBHbIX 06NacTell 3HaHWI:

« ypasfieHne NpeaMeTHON 0651acTbio;
* yripaBJieHNe BpeMeHeM;

« ynpaBfieHne CTOMMOCTb 1
drHaHcpoBaHvem;

* ynpasJieHne Ka4yeCcTBOM;

« yNpaBnieHne puckamu;

« YIPaBEHNAMY YeOBEYECKUMU
pecypcamu;

« yNpaBieHne KOMMyHUKauuamm;
« yNpaBfieHne N3MeHeHUAMM;

+ ynpaBneHue 6e30nacHoCTbIo;

« ynpasnieHne KOHGIKTamMm

lpynnbl npoueccos:

« rpynna npoLeccoB MHULMaLMK;

« rpynna NnpoLeccoB NNaHNpOBaHNs;
« Tpynna NpoLeccoB UCMONHEHUS;

« rpynna npoLeccoB MOHUTOPUHIA 1
ynpaBneHus;

« rpynna 3aBepLualoLmx NPoLeccoB

He asnaetca PYKOBOACTBOM NO
ynpasneHuto NnpoeKkTamm

PackpbiTvie METOANKM BefieHNs
aHanUTUYecKnx pabor,
NPOTOTUMMPOBaHUNE, NTEPATVBHOCTD,
NpVIMEHeHVe CUCTEM UCKYCCTBEHHOTO
VHTENNeKTa

- [laeT yeTKoe onpeaeneHne NOHATUI0
«ynpaB/ieH/ie Ka4eCTBOM NpoeKTa»

« KpaTko 11 lakOHUYHO onucbiBaeT Bce
rnpouecchl yrpasJjieHUA NpoeKTamu

+ O6beaVHAET OCHOBHblE
npenmyLlectsa ctaHaapta ISO 10006
1 PMBOK

Hepa3BepHyToe onucaHne 3Tanos
ynpasneHne KayecTtBoMm

Oa

ISO 10006

MexayHapoaHbIn CTaHAapT
MpoueccHbIn

OpUEHTMPOBAH Ha MPOEKTbI LIMPOKOTO
CneKTpa (Manble 1 KpyrHble,
KPaTKOCPOUHble 1 AONTOCPOUHbIe

1 6€30THOCUTENBHO K TUMTY
NPOEKTUPYEMOro NPoAyKTa)

1 065acTb 3HAHWIA:
ynpaseHne Ka4eCTBOM NPoeKTa

Tpynnbl NpoLeccos:

- rpynna npoLeccos paspaboTku
cTpateruu;

« rpynna ynpaeneHns B3aviMoCBA3AMU
npoLeccos;

« 8 rpynn, CBA3aHHbIX C

NPOEKTHBbIM 3aflaHNEM, CPOKaMK,
3aTpartamu, pecypcamu, Kagpamu,
VMHGOPMALVOHHBIMY MOTOKaMK,
PUCKOM 1 MaTePUanbHO-TEXHUYECKNM
CHabXeHunewm;

« NpoLieccbl, CBA3aHHbIE C NPOAYKTOM
NpoeKTa;

« MPOLLECChl YNpPaBneHUs NPOEKTOM

He asnaetca PYyKOBOACTBOM MNO
ynpasneHuto npoekTamn

lMpepnonaraet pa3paboTKy 1 BHeAPeH e
cucTeM ynpasneHus nHpopmaumen,
aHanM3 1 apX1MBMPOBaHME NyYLINX
NPaKTVK A0 3aKPbITVSA MPOEKTa

« YcTaHaBIMBaeT pykoBogsaLme
NPUHLMMbI MO 3/IEMEHTaM CUCTEMbI
KauyecTsa, KOHLEMNLUMAM 1 NPaKTUYECKUM
npoueaypam, peanunsaLma KoTopbix
Ba)KHa AnA KauecTBa 1 KoTopble
0Ka3blBalOT BO3AECTBME Ha ero
[OCTVXKEHWeE NPpU yrpaBieHnn
npoeKTamun

« KnioueBbiMU AIBASIIOTCA MPOLIECChI
V3MePEHVIA U aHanm13a, a Takxe npoLecc
NOCTOAHHOTO COBEPLLEHCTBOBAHMA

- OrpaHuuymnBaeT pas3BuTHEe ONncaHnaA
npopyKTa NnpoeKTa

« He no3BonseT onpepenntb ctagnn
npoekTa

« OTCyTCTBYE KOHKPETHbIX HanpaBneHuii
nencrTeusa

- PekomeHzyeT npumeHATb K
MeHeIKMeHTY KayecTsa oblne
NPVHLMMbI KaYecTBa 1 He BblaenseT
OTIMUYUTENbHbIE OCOGEHHOCTY
ynpaBneHna Ka4eCcTBOM MMEHHO
NpoeKTa, CnefjoBaTeNbHO, He JaeT
YeTKNX yKa3aHWi Nonb3oBaTesio
cTaHfapTa



MPOMbIWIEHHbBIM SNEKTPOOBOT

Ta6nuua 5. CpaBHUTENbHbI aHaNN3 CTaHAAPTOB M0 KOMMETEHLIMAM B YNpaB/ieH!M NpoeKTamm

OcHoBaH Ha cTaHgapTe PMBOK PMICB PMICB

2 CTpyKTypa KomneTeHuuin KomneTteHuWM 3HaHWS; KoHTeKcTHble KomneTeHLnu; 3HaHuA;JInYHble KayecTBa
KomneTteHunmn ncnonHenns;  TexHWYeCKMe KOMMeTeHLUY;
MNoBefeHYeckne komneTeHUUn [oBegeHYeCKMe KOMNETEHL N
3 Hannune cncrembl Het Oa Ha
VHAVBUAYaNbHON cepTUudUKaLmm
4 Hannune nepesopa Ha pycckun  Het Het Ha
A3bIK

Tabnuua 6. CpaBHUTENbHbI aHaNN3 CTaHAAPTOB MO YNpaBneHuio Nporpammammn

_ Kputepun / Cranpaptbl SPgM P2M

CrcTeMHbIN
PaspaboTaH

JIE]

He onpepeneHbl

1 Wcnonb3yembliii nogxon MpoueccHbIi
2 MMN3HEHHbIN LMKN nporpammbl Pa3spabotaH
3 CBA3b CO CTpaTermel opraHn3aLmmn Ha
4 Mpouecchl ynpaBneHna Nporpammon WHuumnauua;MnaHmposaHue;
WcnonHeHne;MOHUTOPVIHT 1
KOHTpOJib;3aBepLueHne
5 OnpepeneHie LLEHHOCTU NPOrPaMmbl Het
Hannuue cuctembl MHANBMAYanbHoOWM cepTudurKalmum fa
Hanuune nepeBopa Ha pyccKuii A3bik Het

BaHUW KOPMOPATUBHOW METOAONOMMN
ynpasfeHva NpoeKkTamn, Kak npasunio
BbIOVPAIOTCA CleayoLme CTaHAaPThI:
PMBoK - kak 00yyaloliumin CTaHaapT,
C uenblo GOPMUPOBAHNA  OCHOBHbBIX
NPUHUMMOB YMNpPaBNeHs Ha YpPOBHe
npoekTa, 0byuyeHua nepcoHana 1 Gop-
MUPOBAHWA OOLLEN TePMMHONOMN B
KomnaHun.

P2M - Kkak cTaHaapT obecrneunBaroLnii
CUCTEMHbI MOAXOA B YNPaBAEHUM NH-
XUHUPUHTOBBIMM - MpoeKTamm  Komna-
HUK, C YYETOM ee CTPATEMMYECKuX Lienein
1 UEHHOCTHbBIX OPUEHTNPOB NMPOEKTa.
PRINCE2 - kak cTaHgapT obecneunsa-
oW YNPaBEHNE N KOHTPOSb Ha BbIC-
Lwem ypoBHe KomnaHuu.

Kak npasuno, Mmemodosioeudeckas ocHo-
8a KOpnopamusHoU cucmemsl ynpassie-
HUA Npoekmamu 3aknaoelsaemcs 8 oc-
Hosononazaroujem o0okymeHme - Kop-
nopamuegHoU noaumuke  ynpasiaeHus
npoekmamu. JjaHHeiti dokymeHm npeo-
cmasnsem cobol onucaHue obuwjux, 0o-
CMAMOYHbIX U 0653amesbHbIX K cObso-
OeHUI0 NPUHUUNOS, NPAsus1 U MepMUHO-
J102UU 8 Cihepe ynpasnieHus NpoeKmamu
KomnaHuu. ObeiyHo, Hacmoawuti 0oKy-
MeHm onpedesisem:

Pone u mecmo npoekmos 8 deamesibHO-
cmu [pynnel KOMNAHUG, a UMEHHO:

B onucaHue npoekmos [pynnel Komna-
Hul, Kak ¢opMsl opeaHuzayuu onpede-

JIeHHbIX 8udos OesmeseHOCMU [pynnei
komMnaHud;

B NpUHYUNGI KACCUGUKAyUU NPOEKMOos;
B NPUHUUNGI (POPMUPOBAHUSA NPOEKMOB.
Op2aHu3ayuUoHHsle 0CHOBbI yNpasieHus
npoeKMamu, a UMeHHo:

W poriesble hyHKUUU yHaCMHUKO8 NPOeKMd;
B Op2aHU3AUUOHHbIe CMPYKMYpbl NPOEKMJ;
B opeaHsi U nNodpasdeneHus [pynnol Kom-
narut, obecneyusaroujue NOOOEPXKKY pe-
anu3ayuu NPOEKMOo8.

(DUHAHCOBbIE OCHOBbLI YNPasIeHUs Npo-
eKmamu, a UMeHHo:

B npuHYyUNel hopmMuposaHus 61oxema
npoexma;

B NPUHUUNGI NPOEKMHOU MomMusayuu.
[poekmHele npouedypel, 8 HaCMHOCMU:
B NPOYECCHI ynpasieHus NpoekKmMamu;

B KU3HEeHHbIE YUKJIbl NPOEKMO8 pasiuy-
HbIX BUOOB;

B NpoUeCccs ynpassieHus Npoekmamu,
BK/TI0YAA NOPAOOK OOKYMEHMUPOBAHUSA
Npoekma u MexaHu3mel KOHMPOJIA 8bl-
NOJTHEeHUS NAAaHA U b1oxema npoekmd;
B 3akntoueHue, xomenoce bbl ewe pas
ommemums, Ymo cywecmsyiowue Ha
Ce200HAWHUU OeHb cmaHoapmel u me-
MOoOUKU ynpassieHus npoekmamu, 6es-
YC/I08HO ompaxaiom 8 cebe mMuposol
oNnbIM 8 ynpasneHuU NPOEKMamu, HaKo-
nneHHeIl 3a decamusiemus npakmuye-
CckoU OesmesbHOCMU. Tem HU MeHee, Crie-
noe macumabuposaHue 0aHHbIX CMaH-

Ha
Ha

Het

0apmog «no0 KONUPKy» 8 Cyuecmayio-
wul 6busHec, 0aneko He sceedd a8aaem-
ca «gopmysnol ycnexa» KoMnaHuu. Jns
moz2o 4mobel NOHAMb 4YMO MeHAMb 8
KOMNAaHUU, 00 Kakol cmeneHu «ysiyy-
Wame», Kakue 3adadu A6180mMcA npuo-
pUMeMHbIMU U K Yemy KOHKDEMHO 8ce
3mo npugedem — HEOOXOOUMO OUeHUMb
cywecmsyiowul  yposeHs NpoekmHoU
3pesiocmu  KOMNAHUU. VIMEHHO oueHke
YDOBHA 3pes0cmu NPOeKMHo20 ynpas-
J1eHUSA U UeHHOCMHO-0pUeHMUPOBAHHO-
MY YnpasneHuto npoekmamu 6ydem no-
ceAweHa cedyowas cmames 0dHHO20
yukna

‘@ Jlumepamypa:

1. Moppuc .Yl KnunsHo [. U, JlyHouH P. A, u
0p., YnpassieHue npoekmamu. nod peo. [TuHmo
[x. K. CT16.: Mumep, 2004

2. WmbuHa O. H. Memodosoaus ynpaese-
HUA NpoeKmamu: CMAHoesieHue, Co8pemeH-
Hoe cocmosHue u passumue. — M, MHDPA-
M:By3osckuti y4ebHuk, 2011.

3. AHbwuH B.M., WnbuHa O.H. UccnedosaHue
MemoQ0o/102UU OUeHKU U aHAsIu3 3peaocmu
ynpaesieHus nopmeenamu npoekmos 8 poc-
cutickux komnaHusax Mockea: IHOPA-M, 2010.

4. AnewuH A. B, Bacuneesa C. C, WnbuH H. Y.,
lonkosHukos A. B, [onosa E. B. YnpasneHue
npoekmamu: ¢yHoameHmanbHeiti Kypc / oo
o6w. ped.: O. H. UnebuHa, B. M. AHbuuH. M.: V13-
Odamesbckuti 0om HAY BLLI3, 2013.

5. Coonamma A. 0. YnpasneHue npoekmamu 8
KOMNAHUU: MemoOoJIo2usi, mexHosI02uu, NPak-
muka, M.;, MOITY «CuHepeus», 2012
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@ Hoxktop CyxoB

OcymuTens BaArY 4151 BAHHBIX KOMHAT,
KYXOHb, 6acceiiHOB, 6AHHbIX NOMeIeHUN

3abynpTe o IIeceHu!

Jloxmop Cyxo8 - HezamemHasn u IKOHOMUHHASA
3aboma o wucmome u Bawem 300posve!

AddexmuesHo npedomspawaem obpazosaHue naeceHu
U 2pubka 8 nomeweHUAX ¢ u3bbIMOUHOU 81AHCHOCTBIO.

* YerpaHseT ChIpOCTh — MPUYHHY 00pa30BaHUsA IVIECEHHU U TPUOKA
* Cosgaetr KOM(pOPTHBIA U 3/TOPOBBIA KJIUMAT

* PegysnbraT He TpeOyeT Bamrero yuactus — ycTaHOBUII, U 3a0bLT

* Bricokas 3pPpeKTUBHOCTD U 9KOHOMUYHOCTh

T'opstuad muana «CCT»:
8-800-775-40-42 (3BoHKH 110 Poccuu GecriaTHO)
www.sst.ru

310poBbe OecIieHHO!




Banwnb Knybruka

Xeon Kode fibnoko AnenbcuH

OrpaHwyeHHaA CepuUA



SJNNIEKTPOOTOMNNEHWE

Tennontokc Flora aroma - nepBbIN
nonoTteHuecywnTenb ¢ pyHKLMen
apomarunsayumn

A.C. CenesHeea
6peHO-MeHedxep

1 HanpasseHus

ﬁ. «6biImogoli 06oepes»
000 «CCT»

omnanua «CCT» paclumpwmna Bo3-
.-"!MOMHOCTVI CTEKNAHHbIX MONOTEeH-

LecylumTene, Co30aB  MNepBbIN
B MMpE CTWIbHbIN HAaCTEHHDBIV HarpeBsa-
TeNb C BCTPOEHHBbIM aPOMATU3aTOPOM.
lNonoTeHuecywmTenn cepum Tennosmokc
Flora aroma nomvmo CBOero npamoro
Ha3HaueHs, ABNAIOTCA SCTETUYHBIM BU-
3yanbHbIM 3MIEMEHTOM MHTEpPbepa 1 UC-
TOUHMKOM MPUATHBIX aPOMATOB. Tenso-
ntokc Flora aroma 6bICTpO U HepexHo
BbICYWIMT Oenbe 1 nonoTeHua, obecne-
UMT KOMOPOPTHYIO TemnepaTypy B BaH-
HOW KOMHaTe 1 HaNOJHWUT MPOCTPAHCTBO
NPUATHBIM 3aMaXOM.

B accoptumeHTe nonoTeHuecywuTe-
nen Tennomokc Flora aroma npeacras-
NeHo 8 UBETOBbIX pelleHun. Kaxkao-
My LBETY Mbl Mofobpan CBOM apomar,
KOTOPbIV PaCKpbIBAETCA MpU Harpese
CTEKNAHHOM NaHenu.

===

LiBeT HarpeBaTenbHOI naHenu

YepHbini
KpacHbin
Boppnosbii
OpaHxeBblin
MN3ympyaHbIn
3eneHbii
BexeBblii
KopuuHesbiii

PasnunuHble yBeTa 1 3anaxu OKpYy»KaloT Hac KaXXablin
AEHb Halen XU3HU. YYeHbIMN foKa3aHa npaMmasn

CBA3b MeXAy dSMounaMmun n Gusnvyecknm cCoCTosHNEem
yenoBeKka. KomnnekcHo BO34eNCTBYA Ha OopraHbl YyBCTB
yepes LiBET M apoOMaT MOXKHO NOAHATb HaCTpoeHue,
BOCCTAaHOBUTb eCTeCTBEHHbIe CUJibl OpraHusma

M yNyuLWINTb CAMO4YYBCTBME B Lie/IOM.

ApOMaTn3aToOp BLIMNOSHEH B TOM >Ke
LBeTe, UTO 1 CTeK/AHHAA NaHesb Mo-
NoTeHUecyWwuTens, OH Nerko 1 nNpou-
HO KPemnuTca C MOMOLbID Npo3pay-
HOTO fleprKaTens K naHenw. Bce Bapu-
aHTbl aPOMaTOB MOKHO TaKke Npuob-
pecTn OTAeNbHO.

Komnanua «CCT» npeacTaBmna notpe-
BuTenaM NUHENKy CTEKMAHHBIX Mono-
TeHuecywwuTenen Tennomokc Flora B
anpene 2014 ropa. Tennontokc Flora
obecneynBaeT ObICTPYIO, PaBHOMEPHYIO
N OENVKATHYIO CYLUKY TEKCTUAbHBIX K3-
Aenun, He fedopMMpya 1N He MOBPEX-
A2 vx. BnaxkHble nonoTteHUa, bnarogaps
Ternnontokc Flora, BeICOXHYT Ha 40% Obl-
CTpee, uem Ha 0ObIYHOM BOLAHOM 3Mee-
BMKE. TakOM MONOTEHLECYLINTENTb MOX-
HO YCTaHOBWTL B KBapTUpPE, B 3aropof-
HOM [JOMe 1NV Ha Aaye ¥ MCMOob30BaTh
He3aBMCYMO OT HanNMuMA ropadert Boapl.

Apomar

Yan
Kny6Huka

BuwHA
AnenbcuH

XBosA

3eneHoe A6M0Ko
BaHunb
Kode

MPOMbBIWEHHBIV SNEKTPOOBOTPEB U INEKTPOOTOMMNEHWE, Ne3/2014

Kaxablh 3NeMeHT KOHCTPyKuum Te-
nnontokc Flora onTrmaneH ¢ ToukK
3peHns IGPEKTUBHOCTU CYLIKN TekK-
CTUNBbHBIX M3aenuii u 6He3onacHo-
CTM MCNONb30BaHWMA. Harpesatenb-
Haf MaHenb M3 MPOYHOro 3akaneH-
Horo ctekna obecneyvBaeT paBHO-
MEPHYI0 Tennootgavy cO BCen Mo-
BEPXHOCTW. HarpeBaTenbHbii 3ne-
MEHT, TOHKUI Kabenb C ABYXCIIOMHOW
M30nAuUMen, BbllePXKMBaeT Temnepa-
Typy 8o 120°C. ABTOMaTUUYECKNI Tep-
MOBbIK/IIOUaTeNb 3alnLLAeT nu3genme
OT neperpesa. 3a4HAA Kpblwka Te-
nnontokc Flora u3rotoBneHa 13 no-
)apobe3onacHoro Heroptoyero ABS-
nnacTuka.

JlnHenka nonoTeHuecywntenen Te-
nnontokc Flora — 310 16 BapmMaHTOB
Ana noboro MHTepbepa: ABa pasme-
pa HarpeaTenbHoW NaHenn 60x60 cm
nnn 60x90 CM 1 BOCEMb LIBETOBbIX pe-
weHnn. [lonoTeHuecywnTelb  KOM-
nnekTyeTcA  BCEMW  HeobXOAVMbI-
MW akceccyapaMmn ANna MOHTaXa, ero
OYeHb MPOCTO YCTaHOBWUTL CBOVIMM
cunamn. Tennoniokc Flora — yHuBep-
canbHoe pelleHne ana komdopTa. Ero
MOXHO MCNoNb3oBaTh 6e3 nepekna-
AMH B KauyecTBe oborpesaTtens B -
6011 KoMHaTe. Kl
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AnekcaHgp HukonaeBny

JloabirnH

(18 okTA6pA 1847 r., ceno CTeHbLINHO
JInneukoro yesaa Tam6oBcKoli ry6epHnm -
16 mapTta 1923 r., BpyknuH, Hbio-Uopk, CLLUA )

AnekcaHop Hukonaesuy JloobieuH — seidaoujutica poccuti-
CKUU 371eKMPOMexHUK, Komopelli NPOCIagusca u3obpeme-
HUeM Nepabix 8 MUPE SIeKMPUYECKUX 1AMN HAKAIUBAHUS,
Npu 3Mom MeHee U38ECMHbI €20 3ac/Tyeu 8 passumuu ycma-
HOBOK U MEXHOI02UL NPOMBbILLTIEHHO20 3/1IeKMPOHAPeaa.

'I AnekcaHap Hukonaesuu JloabiruH
[ata poxpaeHus: 18 oKTAOPS 1847 T.
Mecto poxgeHus: ¢ CreHblumHO JTvnelkoro ye3na TamooBCKo rydepHIn
MoppaHcTBO: Poccuickan nvnepua
[ata cmepTu: 16 MapTa 1923r.
MecTo cmepTir: Hbto-Vopk, CLLIA

nekcaHap Hwvkonaesuy JloabirviH poaunca B rme-

HVM OTUA B TaMOOBCKOW rybepHUM 1 MPonCxXoann

13 CTapMHHOIo ABOPAHCKOro poga (puc. 1). Mo ce-
MEMHON TpaaMumMM OH MOMyuun BOeHHoe 0bpa3oBaHue.
B 1859 rogy JloabirH nOCTyNmn B KaAETCKMIM KOPMYC, a 3a-
Tem yyumnca 8 MOCKOBCKOM IOHKePCKOM yunnutle. [1o oKoH-
YaHuM yunnua 8 1867 rogy oH 6bin npoun3senéH B Noano-
PYYVKK, MOC/e Yero Havanacb ero cnyxba B kauyecTse ap-
Mewckoro oduepa.

)Z/T N o

A J etz et

OfHako BoeHHas Kapbepa He npuenekana A. H. JloabirvHa,
Tak Kak OH yBneKkca GuamKon 1 TexHukon. Mpocnyxms oba-
3aTeNbHbIV CPOK, OCEHbIO 1868 rofa OH BbILWEN B OTCTaBKY
v yexan 8 Tyny, rae paboTan Ha TyNbCKOM OpYXeNHOM 3a-
BOJle CHauarna MonoToboiLiEM, a MOTOM Criecapem. B Haua-
ne 1870 roga JloabirnH nepeesxaeT B [eTepbypr.

B MNMetepbypre A. H. JlogpirvH paboTaeT cnecapem B raso-
BoM obLectse «CUPUYC» 1 aKTUBHO 3aHMMaeTCA 13obpe-
TaTeNbCKoM AeATeNbHOCTbIO - pa3pabaTblBaET KOHCTPYK-
LMK NeTaTeNbHOro annaparta («3nekTponeTar), aBTOHOMHO-
rO BOAOMA3HOro annapata, CUCTEMbI SEKTPOOTOMNEHNA U
SNEeKTPUYECKOWM Namnbl HakanueaHua. Bce 3tn n3obperte-
HVA CBA3aHbl C MPUMEHEHWEM 3NeKTPUYEeCTBa U BCE OHMU
3HAUNTENBHO OMnepeann CBoe Bpems.

B cenTabpe 1870 roga A. H. JlogbirnH 0bpatuncsa K BOEHHO-
My MuHncTRy J.A. MunioTuHy ¢ npocbboto obpatnTb BHU-
MaH/e Ha U30OPETEHHBIV UM «3NEKTPONET — BO3yXOnnaBa-
TENbHYO MaLLUVHY, KOTOpas MOXET ABMraTbCA CBOOOAHO Ha
Pa3NNYHbIX BEICOTAX W B Pa3NUHbBIX HANPaBNEHUAX W, CI1y-
»a CpefCcTBOM NEpPeBO3KM rPy3a W Mlofew, MOXeT yaoBneT-
BOPWTb B TO e BPemMA crneumnanbHO BOEHHbIM TpeboBaHu-
AM. . .». dnekTponeT JloabiriHa Obin CHabXeH ABYMA BUHTaMK
ANA CO3AaHMA TAMN B FOPU3OHTaNbHOM W BEPTUKANIbHOM Ha-
npasneHuax (puc.2).. MUHUCTP He NPOoABKUA MHTEpeCa K 3To-
My n306peTeHmio n A. H. Jlogeirvi npeanoxun ero KomuteTty
HauMoHanbHoM 06opoHb! B Mapuxe (B 3TO BpemA Wwna GpaH-
KO-Npycckaa BoMHa). MpeanoxeHue 66110 NpUHATO 1 Jlogbl-

MPOMbBILAEHHbBI STEKTPOOBOMPEB U SNEKTPOOTOMNEHWE, N°3/2014



TVH NPUCTYNWA K NMOATOTOBWTENbHbBIM PaboTam Ha 3aBOfax
Kpeso. OpHako OpaHuma notepnena nopaxeHve 1 B Haua-
ne 1871 rona JlogpirnH BepHynca B B lNetepbypr.

nc. 2.
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3aecb Ha NpaBax BOMbHOC/YLIATENA OH MOCELlaeT NeKLUmm
no Gu3MKe, XMW, MaTeMaTUKE N CONPOTUBIEHMIO MaTe-
pPUanoB. 3HaMeHWTbIX NpodeccopoB leTepbyprckoro yHu-
BepcuTeTa 1 TexHonormnyeckoro nHctutyTta [. V. Mengene-
eBa (1835 -1907), M. A. BblluHerpaackoro (1831-1895), B.J1.
Kupnuuesa (1845-1913) n opyrux.

JloabirvH pa3paboTan KOHCTPYKLMIO aBTOHOMHOTO BOJ0-
Na3HOro annapara, B KOTOPOM BOfja NOCPEACTBOM d/leK-
TpOnM3a pasnaranacb Ha BOJOPOA W KMCIOPO[, CMeChio
KOTOPbIX [OMKEH ObiN AblWaTh BOAOA3, U MoAan 4oKNa-
HYl0 3anncky B Mopckoe mMuHmcTepcTtso (1871 r). Anna-
paT OblN MO KOHCTPYKLMW OUEHb CNOXHbIM. B Hero Bxo-
OUNN: YCTPOWCTBA AN1A Pa3NOXKeHVA BOAbI HA KUCNOpOL
1 BOAOPOA VI ANA CMeLleHns 3TUX ra3oB; YCTPOMCTBO Ang
BbIJENEHWA HETOOHbIX AS1A AbIXaHWA BELWEeCTs, ranbBaHu-
ueckue H6atapen, BUHT U NPUBOA K HEMY ANA ABVIKEHMS
BoAonasa u ap. Mo Tomy BpemeHn peanmnsaumna npoekTa
6blf1a HEBO3MOMXHOWA.

B 1872 r A. H. llogbirvH nogan 3anasky Ha «Cnocob v an-
napaTbl AeleBOro 3NeKTPUYECKOro oTonneHnsa» (puc.3).
3 onvcaHua n3obpeTeHns: «...Cnocob COCTOUT B HaKa-
NNBAHNK IyPHBIX NPOBOAHUKOB B MPOCTPAHCTBE, M30/1-
POBAHHOM OT AOCTYMNa BO3[yXa, UTO yCTpaHAeT npuun-
HY WX CrOpaHua W OenaeT UX NOCTOAHHBbIMY. ....NPOBO-
OHVK B FEPMETUYECKM 3aKPbITOM MPOCTPAHCTBE ... Ha-
rpeBaeT CTEHKM CBOEro BMECTUNLLA, 1 OHO, B CBOID OYe-
pefb, NepeaaeT TENNOTY OKPYy»KaloleMy BO3[yXy, KOTO-
pbIi C MOMOLLbIO BEHTUAATOPA PacNpoCTpaHAeTCA Mo
KOMHaTe...». Bblgalowmnca 31eKTPOTEXHUK, akKadeMuK
Mmnepatopckoi CaHkT-lNeTepbyprckon Akagemmnu Hayk
b. C. Akobu (1801 - 1874) gan NoONoOXMTeNbHbIA OT3bIB Ha
npeanoKeHHyto J1ogbiMMHbIM CUCTEMY OTOMAEHWA U OT-
MeTW, YTO NOA0OHOE NPUNOXKEHME INEKTPUYECTBa eLlé
«HWUKEM HUTAE HE OMUCAHOY.

Takum 06pazom, MoxHo cyumame A.H JlodbleuHa ocHogono-
JIOXKHUKOM 371eKMpoomonieHus — 00H020 U3 HanpassaeHul
3/1eKMpPOHaA2pesa.

MPOMbBIWAEHHbBIV STEKTPOOBOIPEB U INEKTPOOTOMNEHWE, Ne3/2014
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3710 M30bpeTeHne JlogbirHa Ona KoHua XIX Beka Okasa-
NOCb HEBOCTPEOOBAHHBIM MO BMOHE MOHATHBIM NPUYK-
HaM (HefoOCTaTOK WM BbICOKAasA CTOMMOCTb NEKTPO3Hep-
rvm, 6onbllan CTOMMOCTb M CIIOKHOCTb 0BOPYA0BaHNS, OT-
CyTCTBME NOTpebuTenen, Ana KOTOPbIX YCTPOMCTBA 3Mek-
TpooborpeBa MmMenu Obl Cyll|eCTBeHHble MPenMyLiecTBa
MO CPABHEHWIO C TOMMBHBIMK Mevyamu). [1pOMbILLIEHHbIE
3MeKTPOTePMUYECKE  YCTAHOBKM  CTaNM  OTHOCUTESTIbHO
WMPOKO pa3BMBaTbCA TOMbKO C Havyana XX BeKa. 10 Obiu
3NeKTponeyn Anda nnaBku MeTanioB 1 Apyrmx MaTepuanos.
KctaTu, 1 B 3TOM 06nacti A.HJlodbirvH Takxke caenan MHo-
roe.

B pyrkonmcn JlogpirHa «Teopma AeLeBoro anekTpruyeckoro oc-
BeLLieHVA 1 oTorneHns» (1872 1) eCTb ynomMmHaHve o6 onbitax
Ha apPTUNNEPUICKOM NOIMIoHe Ha Bonkosom none B 1870 roay
C MOUWHBIMM NlaMMNaMK, TENOM HaKamna B KOTOPbIX Obinvi xenes-
HaA 1 NaTMHOBasA NPOBOSIOKM. CBET YCUIIMBASO 1 HAMPaBAano
Ha MMILLIEHN OTpaxaTenbHoe 3epKano. OnbiTamu PyKoBOAWN re-
Hepan B. O. Metpywesckui (1829 - 1891). Ho JlogbirnH yoeaus-
CA, YTO MPUMEHEHNE B KaUeCTBe HUTL HaKama »KenesHom npo-
BOJIOKM He ODEKTVIBHO 1 CTan 1MCNob30BaTh Al STOM Lienm
YrOmbHble CTEPKEHBKI. DTOT METOZ MO3BOMI MOJTYYMTh MOMO-
KUTeNbHblE Pe3ynbTaThl U JIOfbINH 3aHANCA YCOBEPLLEHCTBO-
BaHVIeM TaKMX flaMn, B YaCTHOCTU ANA YBEAMUEHWA CPOKA CITy -
6bl OH NPEANOXN NOMECTUTb HAKANVIBAEMbIM SNIEMEHT B CTe-
KNAHHbI GANIOoH, OTKauaTb 13 Hero BO3ayX UK MCrosb30BaTb

3aNOMHEHVIe 3aLLMTHbIM ra30M, HE BCTYMAIOLLMM B XUMUUECKYIO
PeaKLMIO C HaKaMBaeMbIM 311eMeHTOM (prUc.4).




B 1872 rogy A. H. JlogbirH nogan 3asasky B JenapTtameHT
TOProBNW 1N MaHyGakTyp Ha nsobpeteHne «Cnocob 1 anna-
paTbl AeWEBOro 3NEKTPNYECKOTO OCBELLEHMA» 1 Yepes [Ba
rofa nosay4mn naTeHT Ha CBOE n3obpeTeHKe (Npusuerna
oT 22 vions 1874 r.). B onucaHmmn n3obpeTteHns - sneKkTpu-
YECKOW NaMnbl HaKanMBaHWA - YKa3aHo, YTO B HEW MCMosb-
3yeTCA «yPHOW NPOBOLHVK, CBETALLMIN BCEACTBME HAKa-
NIMBAHMA €ro TOKOM, NOMELLEHHbBIN B ra3, C KOTOPbIM OH He
pearnmpyeTt, HUCKOMbKO He CropaeT...» (pucd).

K KoHuy 1872 1. A. H. JlogbirvH pacnonaran HeckonbKumm
IK3eMnIApaMmM NamMn HakanuBaHus, KOTOpble MOXHO OblNo
nybnmMyHoO AEeMOHCTPUPOBATh. EMy yaanocb HaWtu npe-
KpacHOro mexaHuka — B. ©. [lngprnxcora, KoTopblin 13roto-
BW/ BCE KOHCTPYKLMWM NaMn HaKanvBaHwms, pa3pabaTtbiBas-
wueca JlogbirvHbiM. B nabopatopun JlogeiriHa, pacnono-
MeHHOW B Aome Ha yrny Opecckon ynumubl 1 KoHHOrBap-
nenckoro (HoiHe CyBOPOBCKOrO) MpocnekTa, B 1872-1873
roAax NpPOXOAWNN MepPBble B MUPE AEMOHCTPaUMK SneK-
TPWYECKOTO OCBELLEHNA, 1, MO BOCMOMMHAHVAM O4eBMALLa,
«Hapofy Ctofa Npuxoamno bonblue, yem Ha onepy 8 Mapu-
NHKY». (p1C.5).

GMAET® QNA BXOLA HA OMEITH
SNEHTPUHECHATQ QCBBIIEHIA
no cnocofy A. H. 10 ABIMMHA
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IHTepecHO, UTO B OMbITax APKMIM CBET 3aropasnca B CTe-
KNAHHbIX KONOOUKax BCEBO3MOXHOrO BM1A: LApax, LUanH-
[pax, Npr3Max 1 Jaxke B Lape B XPyCTaNbHOW Ba3e C BOAOW.
1306peTatenb NONyumnn 3akas Ha Cepuio NOABOAHBIX GOHa-
pel ana oceelleHus BofoNasHbIX paboT. JlogblirvH paccka-
3blBan O BO3MOMKHOCTAX OyayLlero nprMeHeHna ero n3o-
BpeTeHna: ANA XenesHbIX JOPOr U NapOoX0A0B (Tammbl CUT-
HasbHbIE), [NA PYOHWKOB M WaxT (B3pbiBO-6e30MmacHble),
1A MOMeLLEeHnM (HaCTeHHbIe 1 MOTONIOYHbIE)

B TexHonornyeckom MHCTUTYTE WU APYIUX YUYPEKAEHUAX
A. T1. JloabITH NMPOYEN MHOTO NIEKLMM 06 OCBELLeHNM lam-
namuy HakanmeaHuaA. STW NeKUWn NprBneKany Takxke 60Mb-
woe ymcno cnywatenen. OceHbio 1873 1. JIOAbITNH YCTaHO-
BW NamMrbl HakanueaHua Ha Opecckoi yn. B MeTepbypre. B
CTaTbe B XXypHarne «InekTpnyecTBo» 3a 1923 rog 310 cobbl-
TVe OMMCaHO TakK:

«Ha ABYX yn1uHbIX GOHAPAX KEPOCUHOBbIE Namnbl ObiK 3a-
MEHEHbI lamnaMun HakanmeaHuaA, M3NMBaBLUMMUK APKKI Oe-
Nl cBeT. Macca Hapopfa Nobosanach 3TMM OCBELLEHWEN,
3TVM OTHEM C Heba. MHorMe NpuHeCn ¢ CoBON raseTbl

CPaBHMBaNMN PACCTOAHWA, Ha KOTOPbIX MOXHO ObINIO YMTaTh
NPV KEPOCUHOBOM OCBELLEHNM U MPU NEKTPUYECKOMY.

Moszxe b. C. AkobK fan Takke NonoXMTENbHbIV OTBET 1 Ha
3aABKy 00 3MEeKTPUUECKOM OCBeLIeHNM, MOPEKOMEHIOBAB
akafemuky, dusmky I M. Bunbay (1833 - 1902) nccnepo-
BaTb M HaY4YHO 0O BACHUTL M306peTeHre A.H. JlogeiriHa. Mo
npeanoxeHnto Bunbaa obujee cobpaHme akaaemnKoB npwi-
HANO peLleHne o NPUCyxaeHnn JlogpbirHy noyetHom J1o-
MOHOCOBCKOW npemmm 3a 1874 rof i OTMETUIO, YTO 3TO OT-
KpbITe - «MyTb K TakoMy ObLemMy MPUMEHEHUIO 3N1eKTpK-
UECKOro CBeTa, KOTOPOE, MO BCEW BEPOATHOCTY, NpvBeaeT
K COBEPLIEHHOMY NEPEBOPOTY B CUCTEME OCBELLEHNAY.

B 1874 1. 6bI10 CO3AaHO aKUMOHepPHOe 0bWecTBO «Pycckoe
TOBapULIECTBO 3MEKTPUYECKOro oceelleHna JloabirvH
1 K°. O6LLecTBO 3aHANOCh NMPOW3BOACTBOM IaMM U VX NPO-
JOaKeW, a TakKe NonyyeHnem naTeHToB (MpuBMNEruii) BO
MHOTMX CTPaHax M1Pa, B TOM Yucne: ABCTpo-Berrpuu, Vic-
naxun, Utanum, OpaHunm, BennkobputaHum u aaxe 8 MH-
ann n ABCTpanmn.

OpaHako B TO BpemMs namna Obina elje Aaneko He CoBepLIeH-
Ha ¥ Hy»k[anacb B flanbHenwnx aopabotkax. A. H. Jlogbirvx,
MoMaB B COCTaB TaKOro HaCMex OpraH130BaHHOIo Npeanpu-
ATWA, NOTEPAN CAMOCTOATENbHOCTb, MO3TOMY BCE NMOCNEayto-
LMe KOHCTPYKTMBHbBIE BapUaHTbl NIamMbl HAaKaNVBaHWA faxe
He HOCKW UMeHM JToabIrMHa, @ Ha3blBaCh VIMEHamu BNa-
JenbLeB akuui «Tosapuilectsar (namnbl Koznosa 1 KoHa).
B cKopom BpemeHM KoMnaHna 0baHKpoThnach 1 pabota Jlo-
AbIMMHA MO YCOBEPLIEHCTBOBAHMIO NIaMM HaKanvBaHWA Ha
HekoTopoe Bpema Obina oCTaHoBNEHa. JIoAbirMH OKasanca
B OUEHb TAXENOM GUHAHCOBOM MONOKEHNM.

B cepeauHe 1875 . A. H. JlogbirvH Havyan paboTaTb B Kaue-
CTBE Clecapa-vHCTPYMeHTanbliyvKka B [eTepbyprckom ap-
ceHane, B 1876—1878 rr. oH paboTan Ha MeTanypruyeckom
3aBofe npvHUa OnbaeHbyprckoro B [etepbypre. 3aech
emMy MPULLAOCh CTONKHYTbCA C COBEPLWEHHO HOBbLIMMK BO-
NpOoCamm, OTHOCUBLUMMUCA K METANYPI K, MOA UX BANAHN-
€M U B pe3y/ibTaTe 3HaKOMCTBa C INEKTPOTEXHUKOM, MPUob-
PETEHHOrO 3a Bpems PaboT Hafl ANEeKTPUUECKUM OCBeLLje-
HVEeM, Y Hero NoABWICA MHTEPEC K BOMPOCaM dNeKTpoMe-
Tanaypruu.

B 1878-1879 rr. B [NeTepbypre Haxogunca 1. H. A6noukos,
¥ JloAbirvH Hauan paboTaTb y Hero B MacTePCKMX, OpraHu-
30BaHHbIX AN1A NPOV3BOACTBA INEKTPUUECKIMX CBEYEN.

PaboTas Tam 1o 1884 1., OH BHOBb CAlenan NomnbITKy Mpouns-
BOACTBA JlaMn HaKanMBaHUA, HO 3TO ObIMU Wb HeboNb-
Li1e OMbITHble PAbOThI.

B 1880 rogy 6bin co3zaaH VI (3neKTpoTexHuUYeckmin) otaen
Pycckoro TexHuueckoro ob-wectsa (PTO) 1 Havanca Bbl-
MyCK XXypHana «2nekTpuuectso». A. H. JlogbirmH coBmecT-
HO C AABNOYKOBbBIM U APYIMMU U3BECTHBIMMN SNEKTPOTEXHWI-
KaMW akTMBHO y4yacTBOBaN B 3TOW paboTe 1 Obin 13bpaH
fAencTBuTeNbHbIM YneHom PTO. Yepes HeCcKkobKo MecAaLeB
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nocne opraHuzauuu Vi otaena PTO B MNetepbypre npouwna
[NepBasa B Poccnm 1 Mype 3neKTpOTEXHNYECKAA BbICTABKa,
Ha KOTOPOW OblNM NPeACTaBAeHbl NOYTU BCE HOBUHKU MU~
POBOW 3NEKTPOTEXHUKM.

B 1884 r. A. T1. JIoAbITMH OKOHYaTENBHO PEeLn yexaTb 3a
rpaHnuy 1 23 roga oH xun 8o Opanuymnm 1 CLUA. OH npo-
JOMKMI PaboTy MO YCOBEPLIEHCTBOBAHMIO NaMI HaKanu-
BaHMA. HeCckonbKo NeT oH npopaboTan B lNapuxe, roe op-
raHV30Ban NPOM3BOACTBO flamMM HAKaNMBAaHWA 1 npucnan
B [eTepbypr napTuio namn Ans 3-i INeKTPOTEXHUUYECKOW
BbICTaBKM. B 1886 rogy nomeleHns, B KOTOPbIX MPOXOA4M-
no roguuHoe cobpaHue OpaHLy3CKoro GU3nyYecKoro ob-
LecTsa, bbin ocselleHbl 145 namnoykamu JlogbirnHa. Mn-
TepeCHo, YTO OHM ObINK pa3Hble Mo cune ceeTa-oT 10 0o 50
cBeuvewn, a ogHa namna gake 400 ceeyel.

B 1888 r. JlogbirvH nprexan 8 AMEPUKY 1 B TOM e rogy no-
[an B nateHTHoe 61opo Hbto-Vlopka cpasy Tpu 3asBKM Ha
YCOBEPLIEHCTBOBAHHbIE [JOITOBEYHBIE YTOMbHbIE faMMbl.
MNepBan — M3 SMNEKTPUUYECKN CMEUYEHHOrO LLEKOBOrO BO-
NOKHa ¥ BHELIHEeN 0OON0OUKM 13 OCKLEHHOrO Yrneposa,
BTOPaA — U3 pacTUTENbHbIX BOMOKOH C MPOMUTKOW GTOpU-
CTbIM BpOMOM, TPETbA — € JobaBKOW KpemHuA 1 bopa.

Ha MexgyHapoaHon BbictaBke 1889 roga 8 Napwke namnbl
A.T1.JloabirHa NOMyYatoT NOYETHBI UNIOM 1 30710TYI0 Medasb.

Ho B utore JloabirvH NPUXOANT K MbICAIN O NPUMEHEHUM
Tena Hakana namnbl B BUAE HUTW U3 TYTOMIaBKMX METANOB,
B YaCTHOCTV HUTU 13 BONMbGPama, 3aKpyueHHble B popme
cnvpann. B Amepuike B 1893-1894 rr. emy Gbinn BblaHbl Na-
TeHTbl NeN2 575002 n 575668 Ha KanunbHoe Teno Anda namn
HaKanMBaHMA 13 MNATUHOBBIX HUTEWN, MOKPLITbIX POAUEM,
NPUANEM, PYTEHMEM, OCMNEM, XPOMOM, BONIbGPaMOM 1 MO-
nubaeHom. ITv nateHTel AHJlodbirvHa Chirpanyt BaXKHyto
POSb B PA3BUTUM NMamMn HakanmeaHua. B 1906 . oHu Obinn
npuobpeTeHbl KOHLIEPHOM «[XXeHepan INeKTpuK», a yepes
HEeKOTOpOe BPEMA 3MEKTPOAMMOBasA MPOMbIWIEHHOCTb
BCEro MMpPa NONHOCTbIO NepeLlna Ha NPOW3BOACTBO BOJb-
GPaMOBbIX 1AM HaKanMBaHWs, KOTopble MPVMEHAKTCA 40
CuX nop.

B CLIA JloabirvH nonb3oBanca nogaepxkon [Ixopaka Be-
CTWHray3a (1846 — 1914), ¢ KOTOPbIM Y HErO YCTaHOBUANCH
XOPOLUNE INYHbIe OTHOWEHMA. B cBOeN cTaTbe «TexHuye-
CKoe 0bpa3oBaHMe U 1aeasnbl aMepPUKaHCKNX NHKXEHEePOB»
JloabirvH € 6ONBLLIKMM YBaXXeHWeM OT3bIBAETCA O BecTuHray-
3e, MOAYEPKMBAA , UTO OH HE TONbKO YCMELUHbIN OpraHm3a-
TOP, YNPaBASIOWMI 1 GUHAHCKCT, HO, NPEXAE BCETO, UHKe-
Hep. Ha npeanpuaTuax BecTuHray3a JlogbirnH paboTan He-
ckonbko net (c 1888 no 1894 rop).

Bonee cnoxHbiMi 66N OTHOWeEHKs ¢ T. A. gUcoHOM. To-
mMac AnbBa SancoH (1847 - 1931) nonyumn CBOM NepBbIl Na-
TEHT Ha nlaMny ¢ yronbHom HuTbto B CLLUA B 1879 roay, Te.
yepe3 7 net nocne JlogpirvHa. byayun TanaHTIMBLIM M30-
OpeTatenem v npeanpuHUMaTenem, SAMCOH MPOU3BOAMI
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Ha CBOWX 3aBOJax JlaMribl B OFPOMHbIX KOMYeCTBax 1 Cno-
CoOCTBOBAN WMPOKOMY PacnpoCcTpaHeHuio 1x. Hapagy ¢
SAMCOHOM 1 BeCTWHray30om fanbHenLWnm yCoBepLIEHCTBO-
BaHVEeM NamMn HaKanMBaHMA 3aHUMaNVCh B Pa3HbIX CTpaHax
aHrunckre nzobpetatenu [Prozed Yuncon CeaH (1828 -
1914) n Xanpem CtmeHC Makcum (1840—1916), Hemel
BepHep doH CumveHc (1816 - 1892) 1 apyrue.

HTEpeCcHO OTMEeTUTb, YTO Ha BcemmpHOM BbiCTaBke B Yun-
Karo 8 1893 roay, opraHun3oBaHHoM B namATb 0 400-neTmu
OTKpbITUA Amepukn Xpuctodopom Konymbom, ncnonb3o-
Banocb ceble 100 Thicay namn dupmbl  «Westinghouse
Electric», B kKOTOpOV paboTan Toraa J1oabiriH.

B 1894 . A. H. JlogbirvH noexan vu3 Amepukn B Mapux, rae
OpraH13oBasn namnosyto Grpmy «JloabirvH 1 ge Nlnnb». He-
CKOJIbKO NIET OH ONATb »KMBeT BO OpaHumm.

B 1895 rogy npou30wWo BaxxHOe CObbITUE B W3HW Jloabl-
TMHa — OH XeHWNCA Ha XypHanuctke Anmve LLmnar, node-
PU HEMELIKOTO MHXeHepa. Y HUX poamnoch ABe aovepu,
B 1901 — MaprapwTa, a 8 1902 — Bepa.

B 1898 rogy oH paboTaeT rnaBHbIM XMMUKOM U UHKe-
HEPOM-3NIEKTPMKOM MapWKCKON BETBM amepUKaHCKOW
dupmbl anekTpomobunen «Konymbus», cosnaeT 3anek-
TPOMOBUAN COOBCTBEHHON KOHCTPYKUMMW 1 aKKYMyNATO-
Pbl K HUM.

Ha BcemmpHoit BbicTaBke B Mapuxe (1900 1) B 0b630pe
UCTOPUK 3apokaeHnsa anekTpocseTa A. H. JloabirvHy 6bino
OTBeEHO NMOYETHOE NepBOe MeCTo, MPU STOM AEMOHCTPH-
POBANMCh YeTbIPE BMAA M30OPETEHHDBIX MM NamM. B pycckom
oTaene BbICTaBKM cpeau 12 MOPTPETOB BbIAAIOWIMXCA U30-
bpeTaTteneit Poccun 6bin nomelleH 1 nopTpeT JSlogbirnH-a.

B 1900 r. JloobirmH CHOBa BO3BpaLlaeTCA B AMeEPUKY, rae
OH yuacTByeT B paboTax Mo NOCTPOVKe MeTpOmnonuTeHa
B Hbio-Mopke, paboTaeT Ha KPYMHOM aKKyMySIATOPHOM 3a-
Bofle B byddano 1 Ha kabenbHbIX 3aBOfax.

Ero nHTepecsl BCE Gonee 1 Honee COCPeAOTOUMNBAIOTCA Ha
NPUMEHEHWM 3NEKTPUYECTBA B METAITYPIM 1 Ha Pa3nny-
HBIX BOMPOCaxX MPOMBILLINEHHON 3NeKTpoTeEPMUN. 33 Nepu-
on 1900 - 1906 rr. npu ero yuactum B CLLIA 6bino noctpoe-
HO 1 MYLLEHO B XOA HECKOSBbKO 3aBOLOB /1A NPOM3BOACTBA
deppoxpoma, depposonbdpama, deppocnnnuma 1 ap.

BakHoe HanpasneHwe 1300peTaTeNbCKoW AeATenbHOCTM
JlogbirHa B AMepuke — pa3paboTka 3NeKTpUYeckmnx ne-
Ueln CONPOTUBNEHMSA W MHOYKUMOHHBIX AN1S MaBKK MeTan-
JIOB U CTEKN3, 3aKalKM 1 OTXKUra CTasnbHbIX 13aennii. Jloabl-
MVH CTan 3a 3TV rofbl KPYMHbIM CMeLyanicTom B 3MeKTpo-
Tepmun. B 1906 rogly oH npuobpeTaeT 8 [MUTTCOYpre 3aBoj
MO NPOW3BOACTBY Pa3MUYHbIX CMNABOB Ha OCHOBE XKene3a
(beppoonbdpama, deppocnanuma u ap.).

K stomy BpemeHn JlogbirvH npoyHo obocHosanca B CLUA.

OpHako B Bo3pacTe 60 N1eT OH NPUHNMAET pelleHne Bep-
HyTbCA B Poccumio.



Cembs JlogbirnHbix 8 1907 nepeexana B Poccuio 1 noce-
nunace B Netepbypre. JloabirH NprBés ¢ cobon MHOro
HOBbIX M300peTeHuI: CNocobbl NPUroTOBAEHNA CMaBoB,
2NeKTponeyw, ABWraTenb, 3NeKTpoannapaTsl 4na CBapKu U
pe3aHus MeTannoB. [epBoe Bpems OH 3aHANCA odopme-
HVIEM 3asIBOK Ha CBOW 1306peTeHus.

DNEKTPOTEXHUYECKNA UHCTUTYT MEHN 1MnepaTopa Anek-
caHapa Il nepsbim npeanoxun JlogbirnHy paboTy — BeCTn
KypC «[1poeKTMpoBaHme 31eKTPOXMMUYECKMX 3aBOAOBY.
OpHako 3Ta paboTa Npofokanacb HefJoAro — BCEro OAuH
cemecTp. 3aTem JloabirnH paboTtan B CTPOUTENBHOM YNpas-
neHuu lNeTepOyprcKon xenesHom Jopori.

B 1908 1. B KypHane «3nektpnyectso» A. H. JlogbirmH ony-
6IMKOBaN CTaTbio, B KOTOPOW Gbiv BNEPBble ONm1caHbl MPYH-
uMn paboThl 1 KOHCTRYKLMA TUFENbHOM MHAYKUVOHHOM Mneun
6e3 marHuTonposopa. B 1909 roay JlofbirviH nofan 3adBky 1 B
1911 . nOAYYMA NATEHT Ha UHAYKUMOHHYIO Neyb (pUC.H).

CopoKaneTHUin  1obunen neKTponamnbl  NeKTPOTEXHN-
yeckan o0ulecTBeHHOCTb oTmMeTuna B 1910 ropy, xots Jlo-
ObITVIH Nonyunn nateHT B 1874-m rogy, a 3asaBKy nogan
B 1872-M, HO NEKTPOTEXHUKM PyccKoro TexHuyeckoro ob-
LecTsa CUnTanm HeM POXAEHWA Namrbl Nepsble OnbiTbl
B KOHLe 1870 roaa Ha apTUNNEPUACKOM NOIUTOHE MO UHK-
umatmee reHepana B. ®. MeTpyweBckoro.

B 1914 rony JloabirvH Obin KOMAaHAUPOBaH YNpaBneHuem
3emnefenua 1 3emneycTponcTea 8 OnoHeukyo 1 Huxe-
rOPOLACKYI0 rybepHUM Ans BbiPAabOTKU MpednoxeHuin ob
anekTpudUKaLMn.

B Hauane lNepBon mupoBow BoOWHbI (1914) JloabirvH Bep-
HYNCA K aBMALMOHHBIM NMPOEKTaM — B YaCTHOCTW, HanpaBwis
B BOEHHOE MUHWCTEPCTBO 33aABKY Ha «LIMKNOXMP» — SNekK-
TPUYECKMI neTaTeNbHbIM annapaTt BePTMKaNbHOroO B3fneTa
CO CneundUUecKMMM BUHTaMK B BUAE OrPOMHbIX KOec Co

MHOXEeCTBOM flonacTen. Ho ans Toro BpemeHN NMpOeKT OKa-
3al1CA Hepeann3yembiM.

A. H. JlogbirviH 6bin1 pa3HOCTOPOHHUM YeNlOBEKOM W [0-
BOSIbHO aKTMBHO 3aHVMManca oOLeCTBEHHO-NoNUTMYe-
cKon peAaTenbHOCTbIo. OH yBNeKanca naeamMn HapOAHVKOB
n B 1875-1878 rogax y4actBoBas B CO34aHUN N KU3HWN Of-
HOW 13 NepBbIX B POCCUMU HAPOAHUYECKON KOMOHUM-KOM-
MyHe Ha Kaskase nog Tyance. B 1910-1912 rr. JlogbirvH nog
BMAHVEM HAUMOHANWCTOB NULLET CTaTbhio 1 OpolLuopy «Ha-
LUMOHANUCTbI U Apyrve NnapTumy. MNonuTnyeckum aeatenem
JlofbirvH He cTan. bonee nHTepeCHL! 1 KOHCTPYKTVBHbI €70
MbIC/IV O PO UHXKEHEPa U N300pEeTaTeNs B XM3HW 00LLe-
CTBa, OMNyONMKOBaHHbIE B CTaThAX «TexHWUYeckoe obpaso-
BaHMe W 1aeanbl aMepUKAHCKNX MHXEHEPOB» («INeKTpu-
uecTtBO», 1909, N 2) 1 «JlabopaTtopua Ana nsobpetatenein»
(«HoBoe Bpemsa». 1910. Ne 12485).

HauaBwanca MvpoBas BOMHa yxyadwwmna cutyaumio B Poc-
cuun. Mocne Oeppanbckol pe-sonouny 1917 1. MaTepuranb-
Hble TPYAHOCTM 3aCTaBWM Cembto JToabirHbix yexaTb 8 CLUA.

lNocne BosgpaLyeHva 13 Poccun A. H. JlogpirvH B AMepuike
3aHMMANCA UCKMIIOUMTENBHO KOHCTPYMPOBAHUEM SNEKTPU-
yecknx nevert. OH NOCTPOMA KPyMHeWLIME SneKTponeyHble
YCTaHOBKM ANA MN/aBKM MeTannos, pyd, Gochopa 1 KpemHUA.
VM BbInm co3aaHbl ey ANA 3aKankuy 1 OTKMra MeTao., AnA
HarpeBa GaHOaxel 1 Apyriux NpoLeccos. bomblioe uncio
YCOBEPLLIEHCTBOBAHWI 1 TEXHNYECKX HOBOBBEAEHWN GbINO
MM 3aMaTeHTOBAHO B AMEPUIKE 1 B APYIVX CTPaHax.

MpurnaweHune sepHyTbca B PCOCP ana yuactva B paspa-
ooTke nnaHa MO3JTPO A. H. JlogbirvH m3-3a 601e3Hu Obif
BbIHYAEH OTKIOHUTD.

B mapTe 1923 1. oH ymep B bpyknute (Hbio-Mopk)

Uma AnekcaHgpa Hukonaesuua JlogbirmHa csBA3aHo
rnaBHbIM 06pPa30OM C CO3fjaHMEeM 3NEeKTPUYECKOI Nlam-
nbl HaKanMBaHWA. [pyHUMN NEKTPUYECKON Namnbl Ha-
KanmeaHus 6bin 13BecTeH Ao JloabiriHa, HO A. H. JloabiriH
nepBbIM MpeBpaTun eé 13 N1abopaTopPHOro GU3NYeCcKoro
Npvbopa B NMpakTUyeckoe CpeacTBO OCBELLEeHWUA U MoKa-
33 WMPOKME BOIMOXKHOCTA €€ MPUMEHEHWA.

A. H. JloabirvH BHecC 60nbLUOIA BKNAA B pa3BUTHE K-
TpoHarpesa.

Ewe 8 1914 rogy A. H. JlogbirH COCTaBW1 CMNCOK CBOMX
n300peTeHNN 13 37 NO3MUMIA, B TOM ymcie 11 no3numin —
1306peTeHnn B 06NacTH CO3aHMsA INEKTPUYECKMX NeYeit,
13 KOTOPBIX MOXHO OTMETUTb: Meyb CONPOTUBAEHUA AN
MN3aBKM PA3NNUHbIX METANNOB, MHOYKUMOHHYIO Nedb And
MM3aBKM 1 BbINMIABKM METANOB, MHAOYKUMOHHYIO Neyb And
MMaBKM HEMPOBOAHMKOB (AN MiaBneHMA CTekna u noaob-
HbIX MaTepranoB), Neyb /1 Harpesa baHaaxel ana Hacaf-
KW UX Ha KOMeca, NeYb AN 3aKanku U oTKura.

3acnyrv| AneKcaHﬂpa Hukonaesnua ﬂO,E[bII'I/IHa eue npu
MKU3HW NONy4Ynnn npusHaHne.

MPOMbBILAEHHbBIV SNTEKTPOOBOMPEB U SNEKTPOOTOMNEHME, N°3/2014
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000 «CCTaHeproMoHTax» siBNseTcs CprK'%)HblM nogpaspgesieHneM XonauHra
«CneymanbHble cucTeMbl U TexHonorum» ¢ 1991 roga cneunanusmpyrowierocs
Ha nNpon3BoACTBe KabenbHbIX CUCTEM aneKTpooborpesa U cucTeM ynpaBiieHus.

MHoroneTHu onbIT paboTbl B chpepe NPoeKTUPOBaAHUS, BHEAPEHUS
CUCTEM 3N1eKTpMYeckoro oborpeBa v TeNI0BOW U30ASALMUN NO3BONUI
HaM copMMpoBaTb MOJHbIN NepeveHb YCIIYr U CTaTb IAEPaMKU B OTpac/iv.

Pa6oTtas c HaMu Bbl nonyvaete:

® KOMMJIEKCHbIE PELUEHUS «NOA KJH0Y>»

® «e[JUHYI0 TOYKY> OTBETCTBEHHOCTU

® NIy4YLINI YPOBEHb Ka4ecTBa KOHEYHbIX CUCTEM

® peLueHMe caMblX CJIOXKHbIX 3a/ia4 B YCTaHOBJIeHHble Bamu cpoku.
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NYYWWE NIOAN OTPACIIN

OH nonyunn JToMOHOCOBCKYO npemuio Poccuickon Aka-
emM1n HayK 3a n3obpeTeHre namnbl, Obin 13bpaH uneHom
Poccuirckoro TexHmyeckoro u Pycckoro ¢usmko-xmmmye-
CKoro obulects, a [eTepbyprckunii 3neKTPOTEXHUUECKIIA
WHCTUTYT MPUCBOUA eMy 3BaHWE MOYETHOTO WHXKeHepa-
anekTpuKa. A.HJloabirvH Obin uneHoM AMEPUKAHCKOTO Xi-
MMUYECKOTrO 1 AMEPUKAHCKOIO 3MeKTpUUYeckoro obLLecTs,
NHCTUTYTa aMepUKaHCKMX MHXeHepOoB-3NeKTpuKos, OpaH-
Ly3CKoro 1 MexayHapoaHoro obWecTs NHXeHePOB-3ekK-
TPVIKOB M aKTMBHO y4aCTBOBaN B MexayHapOAHbIX 3fek-
TPOTEXHUYECKHMX BbICTaBKax. 3a y4yacTue B BeHckon snek-
TPOTexHMYecko BbicTaBke (1884 r.) AH.JloabirvH 6bin Ha-
rpaxaeH opneHom CraHmcnaea lll-eir ctenenw, 4to 6GbinO
pefKon Harpaaon AnA POCCUNCKMX M3obpeTaTeneil.

AnekcaHap Hvkonaesuy JSloabirvH Bowen B MCTOPUIO Hay-
KW Kak 1300peTaTenb Namribl HaKaMBaHWs, HO OH e SBUN-
CA O[IHVIM U3 MepBbIX YUYeHbIX 1 13obpeTateneit B 06nactu
3NEKTPOTEPMUM U SNEKTPOTEXHONOMMN,

MamATte 0 A. H. JlogbiriHe COXpaHAETCA 1 MOHbIHE.

B Metepbypre (Opecckasa yn., 1) B 3aaHUW, rae Haxoou-
nacb mactepckas A. H. JloabirnHa, co3naH My3ein doHapel
(pnc.7). Ha 3paHmmn yCTaHOBNEHbI ABE MEMOPMalbHble A0-
CKM

B 1952 rogy B [NeTepbypre oaunH 13 nepeynkos nepenme-
HOBanu B Nepeynok JloabirMHa — B YeCTb PyCCKOro 13obpe-
TaTenA-3neKTPOTEXHMKA.

B TamboBge B flome, B KOTOopoM xmn A.H. JloabirH, 6bin oT- &
KpbIT My3elt (1988 r). Ha dacame 3maHvs meMopuanbHas
nocka: «B atom gome ¢ 1859 no 1865 r. Xumn BblAAOWMIACA
PYCCKUIA yUeHbI - 1300peTaTesb Namnoyky HakanMBaHus
Anekcanap Hukonaesmy JloablirvH»

MMs 3HaMeHWUTOro n3obpeTatens HOCUT roCyAapPCTBEHHOE
npeanpuathe «HayuyHo-McCcneaoBaTeNbCKUA UHCTUTYT UC-
TOYHWKOB CBeTa MeHu AH. JlogbirnHay (r. CapaHck).

Homy —
A H, TOABCME
LAAT 1D

Hudexe npeonpusman. canse s aupec
arenpanunrii

Cmamesa nodzomosnera npog. A.b. KysanouHsim o R
B cmamee ucnone3oseanel Mmamepuanel pas/udHbIX demopos, e b s
pasmeuwjeHHble 8 cemu lHmepHem.
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000 «CCTaHeproMoHTaX» iBNAEeTCA CTPYKTYPHbIM NOApa3aeseHneM XoNguHra
«CneumansHble cucTeMbl U TexHonorum» ¢ 1991 roga cneunanusupyollerocs
Ha NPoOuU3BOACTBE KabesibHbIX CUCTEM 3N1EKTPOODbOrpeBa v CUCTEM yrpaBeHUs.

MHoroneTHui onbIT paboThl B chepe NpoeKTUPOBaHMs, BHeAPeHNS
cucTeM anekTpuyeckoro oborpesa 1 TeMI0BOW U30ALMM NMO3BOSNI
HaM chopMMpOBaThL MOJIHbIV NepeveHb YCAyr U CTaTb AMAEPaMU OTpaCiu.

Pa6otas c HaMu Bbl nonyvaete:

® KOMMJIEKCHbIE PELLIEHUS MO, KitoY»

® «eAUNHYH TOYKY>» OTBETCTBEHHOCTU

® NIyYLUUIA YPOBEHb KAYecTBa KOHEYHbIX CUCTEM

® peLleHmne caMbIX CII0OXKHbIX 3aflay B ycTaHOB/eHHble BaMu cpoku.
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ANCKYCCMOHHDBIN KIy6

«Hegpmenpombiciogoe desio», N°4, 2013, c. 34-36,

b.A. Epka, [.B. lNonaxckuti

Pepakuma xypHana «1pOMbILLNEHHbI
3NeKTPoobOrpes 1 3neKkTpooTone-
HMe» OTKPbIBaeT B KypHane HOBYO
pyOpUKy «AWMCKYCCUOHHBIA Kyb» C
obcyxaenna cTatbn «OcobeHHOoCTM
pacyeTa MOLHOCTY 3neKTpooborpesa
MPOMBICIIOBBIX TPYOONPOBOAOBY», ONy-
6n1KoBaHHOM B XypHane «Hedrenpo-
MBIC/IOBOE [1eNo»

ABTOpbl  MOAHMMAIOT  MHTEPECHYIO
TEMy — CHWXEeHWe YCTaHOBEHHOWM
MOLHOCTW CMCTEM dMeKTpooborpesa
TPpybONpOBOJOB ¥ COOTBETCTBEHHO
KanuTanbHbIX 3aTpat. Magea cocTtouT
B TOM, UYTOObl MOLIHOCTL Oborpesa
Obina yBA3aHa C HeobXOAMMOCTbHIO
noaaepXaHua Tpebyemon Temnepa-
TYpPbl TOMIBKO B PEXMMe MpPOTEKaHUA
npoaykTa. pu OCTaHOBKe TeyeHwus
NpoayKTa CUCTemMa  MOHWMKEHHOMN
MOLIHOCTM Kakoe-To BpemdA OyaeT
NPenAaTCTBOBaTb ObICTPOMY  OXJ1ax-
neHuio TpybonpoBoaa. Puck Hexe-
NaTeNbHOrO CHWXKEHUA TemnepaTtypbl
npeanaraeTca oueHuBaTb Mo Bpe-
MEHW CHWXEeHMA TemnepaTtypbl [0
npefenbHoO AOonyCcTMMOW. 3TO Bpe-
MSl JO/PKHO ObiTb OOJblle BpPEeMeHN
YCTPaHeHUA HeMonagok.

HecomHeHHO, naea npennoxeHHOro
NOAXOMa MOXeT pacCMaTpMBaTbCA
npv pa3paboTke MNpoeKTa CUCTEMbI
oborpeBa KOHKPETHOrO  MpOeKTa.
OCHOBHOE  3ameuaHue  BbI3bIBAOT
npuBefeHHble aBTOPaMK BbIKNAAKM
no onpefeneHnto TemnaoBbIX NoTepPb,
BPEMEHW OCTbIBaHWA U IKOHOMMYe-
ckoro adpdekTa.

Tak B CTaTbe NPUBOAUTCA CPaBHeHWe
TpebyemblXx MOLIHOCTEN 0oborpesa
npwn TPaguLUMOHHOM Crocobe 1 B Co-
OTBETCTBMM C MPEeanoXeHneMm aBTo-
poB. [Tpy 3TOM aBTOPbI HE YKa3biBaOT
3HauyeHne Tpebyemon TemnepaTypsl
NPOAYKTA, a TakKe ero TemnepaTypy
B MOMEHT MOCTynneHus B Tpybonpo-
Bofa. [Ans Bcex TpybOMNpoBOAOB, NMe-
owmx Y ot 250 go 700 Mm, TONWWHA

TeNNon3onAuMM MPUHATA OAWMHAKO-
BOV U paBHOM 100 Mm. KoadduuneHTt
TENNONPOBOAHOCTM TEMNOU30NALNM
He ykasaH. B dopmyne nna pacdyeta
TENMOBBIX NOTEPb KO3GPUUMEHT 3a-
naca He yuyTeH.

Ecnn npuHATH, 4To Ha BCex Tpybax
nogaepxmeaeTtca temnepatypa +40°C,
KO3OPULIMEHT TENNONMPOBOAHOCTU Te-
Nnon3oNALUM 13 MUHEPaNbHOW BaTbl
pageH 0,05 Bt/MK, a koadduumeHTt
TeNn00TAaYM C MOBEPXHOCTU paBeH
30 B1/M?K, TO Mbl Monyyaem 3HauyeHus,
6n13kMe K NpvBedeHHbIM B CTaTbe
(tabn. 1)

Bpems, To obljee yBenmueHne MoLLHO-
CTW He npesblicnT 3%.

[na onpeneneHvs OXWOaemMoro 3Ko-
HOMUYECKOro 3ddeKTa OOMKHO ObiTb
yKasaHo, uTo bepeTcA 3a OCHOBY
pacyeTa: MUHVMANbHO [ONYCTVMas
Temnepatypa MPOAyKTa WK Bpems
6e30nacHo OCTaHOBKM. [locKonbKy
aBTOPbl He MPVBOAAT COOTBETCTBYIO-
LL{MX OCHOBAHU, TO HET BO3MOXHOCTY
obcyxaatb 3GpdEKT, pacCcUMTaHHbIN aB-
TOpamu,

yTBepmueHme aBTOPOB, YTO B HAaCTOA-
ljee Bpemda oTCyTCTByeT HOPMAaTUBHO-

Ta6bnuua 1

H [nametp Tpy6onpo- | MoTepu Tenna no cTa-
BO4a, MM Tbe, Br/m

1 250 44,69

2 300 51,20

3 400 63,75

4 500 76,61

5 700 100,02

[lpn npoBefeHn pacyeToB, Bbl-
MOJSIHEHHbIX aBTOpPamMM MO BTOPOMY
cnocoby, cyu|ecTBeHHoe 3HayeHue
MMEEeT pacxol MnpoAykTa, OLHaKo
3HayeHne pacxoda HW ONnA Of4HOro
Tpybonposofa He ykasaHo. bonee
TOro MarncTpanbHble TpyH6onpoBObI
c 1Y 500 1 700 Mmm MMeIoT nepemen-
HbI PaCcXo4 MO ASIHE, MOCKObKY B
KaXK bl U3 HUX BXOOUT 4-5 BOKOBbIX
Tpyb. DTOT MOMEHT aBTOPbI TaKKe He
YNOMUHaIOT. Tak e He yKazaHo Ao
KaKOro MWUHMMAaNbHOrO YypPOBHA [O-
NMYyCKAeTCA CHUXeHWe TemnepaTypbl
npoayKTa.

Mpv onpepeneHun BpPeMeHU 06e3-
OMacHOW OCTAaHOBKM HE MCMONb30BaH
MPUHLUMN  «PaBHOMPOYHOCTU  CUCTe-
Mbl». Ecnv y pecatu TpybonpoBonos
6onblworo ArMameTpa Bpemsa He3onac-
HOW OCTaHOBKM npeBblwaeT 20 4acos,
TO OnA Tpex TpybonpoBOAOB AvMe-
Tpom 250 MM [lonycKaeTca OCTaHOB-
Ka TO/IbKO Ha 5,3 vaca. [laxe, ecnu Ha
3TUX TPYOax yCTaHOBUTb CUCTEMBI MOSI-
HOW MOLLHOCTY, KOTOpble obecneuat
6e3onacHyto paboTy HeorpaHWyeHHoe

MNoTtepw Tenna, npn
Trp = 40°C HOMM-

MoTtepu Tenna, npn
Trp =40°C c K3an

HaJibHble =1,2
45,4 54,5
52,2 62,6
65,7 789
79,2 95,0
105,9 127,1

TeXHMYeCKasa JOKYMeHTauma ansa non-
HOLIEHHOTO MPOEKTUPOBAHNA CUCTEM
anekTpooborpesa  TpybONpPOBOAOB,
CnpaeeannBO TOMbKO OTYacTW. [lpe-
XIe BCEero cnegyeT ynOMAHYTb CTaH-
[apTbl «Pe3nCTMBHLIM pacnpeaenex-
HbI neKTpoHarpesatenb» no [OCT P
M3K 60079-30-1-2009 n FOCT P M3K
60079-30-2-2009.

3paBaemblin  TPYNMNOW  KOMMaHWM
«CneunanbHble CUCTEMbl U TEXHONO-
rm» ¢ 20171 ropa »ypHan «[TpomblL-
NEeHHbIN 3MeKTPOOBOrPeB 1 INEKTPO-
oTonneHve» ABMAETCA TPUOYHON Ans
npencTaBneHus HayuHbIX Pa3paboTok
M MCCnefoBaHWI, ONbiTa NO peanu3a-
LMW CIIOXKHbBIX MPOEKTOB, ANCKYCCUOH-
HbIM KNYOOM ANna 00CyKAeHWs HacyL-
HbIX MPObnEeM.

Mbl NOCTOAHHO NyONKYeM CTaTbh Be-
AyWMX CreymnanncToB OTpaciu, KOTo-
pble MOMOratoT NMpw MPOEKTVPOBAHNY
W 3KCTyaTaUMm CUCTEM 3NeKTPOo60-
rpeea. OT UMEHW pefakLuv npurna-
WaemM Halux yutaTtenen noaennTbea
CBOVIMM  3HAHVSAIMKM, CBOMIM  OTbITOM,
csoumi npobnemamu B,

MPOMbBILAEHHbBIV SNTEKTPOOBOMPEB U SNEKTPOOTOMNEHME, N°3/2014



npOMbILIJHeHHbIe KadHaJibHbl€ 3/1EKTPOHArpeBartenun

KypHan «COK», 2014, N%6 A.C. Akoesnes —

mexHuyeckuli oupekmop komnaHuu «Cemarsib»

B cTaTbe paetca obljee npencTaBneHme
O KaHasbHbIX HarpeBaTensax ra3os (3nek-
Tpokanopudepax). KaHanbHble 3nekTpo-
HarpeBaTenu CRy»KaT /1A Harpesa Bo3y-
Xa, a30Ta, aproHa v APYTVX HEMTParbHbIX
a30B Ha Pa3nMUHbIX MPOMbILLINEHHbIX
npeanpuatax. Obnactv npuMeHeHns
KaHanbHbIX neKTpoHarpesatenei 06-
WKPHbL:  BEHTUNALMOHHOE 000pYIoBa-
HWe, CUCTEMBI KOHAULIVIOHUPOBAHMA BO3-
AyXa, CyWWIbHAA TeXHWKa, OToMneHve
NOMELLEHWI, BEHTUNIALMOHHbIE CUCTEMBI,

PaccmaTpyiBaemble B CTaTbe KaHalbHble
3neKTpoHarpesateny — 31o 651oKu Tpyo-

yaTbix Harpesatenen (THoB), CMOHTU-
POBaHHbIX Ha pamMe. DriemeHTbl pasaene-
Hbl CNELManbHbIMU MAACTUHAMM B LENAX
NCKIIOYEHMIA X COMPUKOCHOBEHMA ANA
yBeNMUEHNA HaAEXHOCTU  3KCMITyaTa-
UMK BCel KOHCTPYKUMN. CoeamHUTENb-
Hble KNemMbl KaXgoro HarpesaTesib-
HOrO 3M1EMEHTA BbiBefieHbl B KOPOBKY
NOAKMOUEHMS, KOTOPAn pacrosaraeTca
Ha HEKOTOPOM PaCCTOAHMM OT draHLa
JJ15 ICKIIOYEHWS HarpeBa KNemm 1 pas-
MeLLieHVA YCTPOWCTB KOHTPOMA Temre-
patypsbl (puc. 1).

Ob6ornouKa HarperaTeNbHbIX 31eMEHTOB
(TOHoB) BLINOAHAETCA W3 HepKaBelo-
wen ctanu. Pabouas Temnepatypa Ha-
rpesaTtena npw AnuTeNbHOM KCnnyaTa-
UMK 1 NpeaenbHaa TeMnepaTtypa 3aBu-

Hakamuheni warpeearens

HauansHwi anexTpokarpesaens

Hananumpait HIPEBATENL HA pane

Tabnuua 1
_

AlSI 316L

Pa6ouas Temnepartypa npu MpepenbHaa Temnepatypa, °C
ANNTeNnbHoW 3KcnnyaTauyum, °C
400 680

AISI 309

MPOMbBIWAEHHbBIV STEKTPOOBOIPEB U INEKTPOOTOMNEHWE, Ne3/2014

CAT OT Mapkun CTanu, I/ICI'IOJ'Ib3yeMOI7I anAa
obonouek HarpeBaTtesibHbIX 211EMEHTOB:

JneKTpUUEeCKMe KaHasbHble Harpesa-
TeNM OCHAaWATCA  TemMnepaTypPHbIMM
JaTuYMKamy, NO3BONAIOLLMMUM KOHTPONU-
poBaThb TemrepaTypy Ha BbIXOAe, pas-
HOCTb TemnepaTyp MOBEPXHOCTU Ha-
rpeBaTenbHbIX SMEMEHTOB U yaenbHYo
MOLWHOCTb.  PerynnpoBka  »kenaemon
MOLLIHOCTN HarpeBa OCyWeCTBAAETCA B
33BUCUMOCTI OT YMCIIa HarpeBaTeNbHbIX
SNeMEHTOB KOHCTPYKUMW. B KauecTse
PEryAnpYIoWMX  YCTPOWCTB MCMOSb3y-
I0TCA MeXaHNYeCKMe TePMOCTaThl, Orpa-
HUUUTENW Neperpera NMoBepPXHOCTU Ha-
rpeBaTeNbHbIX 3M1EMEHTOB, TepMOonapbl
Tna «K» 1 «I», a Takxke TEPMOMETPbI
conpotuenenua PT100. Kanopudepb
MOryT GbITb OCHaLLIEHbI MPeobpasosaTe-
NAMK CUrHANOB OT TepMONap B TOKOBbIN
canrHan 4...20 MA.

Mpy MOLHOCTY TePMOYCTaHOBKM Gonee
10 KBT KaHanbHble 3neKkTpudeckmne Ha-
rpeBateny  OCHALLAITCA  OTAE/bHBIMM
wkadamm ynpaenenus. Mpw nokasate-
119X MOLHOCTV MeHee 10 KBT, oTaenbHbIn
Wwkad NUTaHNA, Kak MPaBWIIO, HE HYKEH.

KaHarnbHble anekTpuueckre HarpeaTte-
MW, KaK NPaBWo, PaccumTaHbl Ha Tpex-
dbasHoe nuTaHme 380 B. Mpu HebonbLwmnx
MOLLIHOCTAX HarpeBaTenen (ao 7 - 8 kBT)
OHV MPOEKTUPYIOTCA C PacyeToM Ha Of-
HodaszHoe HanpsxeHwue 220B.

KomnaHus npeanaraeT Harpesatenu
OOLLENPOMBILLINIEHHOTO M B3PbIBO3aLLVI-
LLEHHOro 1CNomHeHua (puc. 2). B koH-
CTPYKLMN B3PbIBO3ALLMLLIEHHBIX KaHab-
HbIX HarpeBaTenelr 1Cronb3yloTca [1Ba
TMNA KNEMMHbBIX KOPOOOK: TWMa «e» 1
Tna «d».

DNeKTpuyeckne HarpesaTenn BO3myxa
MOTYT ObiTb CMOMNBb30BaHbBI Kak Ha KPy-
HbIX MPOMBILLMEHHBIX OBbeKTax, Tak ¥
ana oborpeBa BOK3asloB, a3poropToB,
AAMUHWCTPATVIBHBIX 3[aHWI, TOPrOBbIX
LIeHTPOB.

Tvn SNEeKTPUYECKOro Harpesatenda nog-
6UPAETCA B 3aBMCMMOCTM OT 3adau
KOHKDETHOTO TEXHONOMMUECKOro Mpo-
Lecca Mnu TemnepaTypHoro pexinma
obbexTa .



SUMMARY

EctecTBEHHOE MMNOpTO3aMelleHue:
POCCUINCKNIA PbIHOK CUCTEM NPOMbBILLAIEHHOTO
anekTpooborpesa/ The natural import
substitution: the Russian market of electrical
heating systems

A.B. Mup3sosH/ AV. Mirzoyan

BCTaTbe PACCMOTPEHb! BbI30BbI Y BO3MOXKHOCTY, KOTOPble
OXMAAIOT OCHOBHbBIX MTPOKOB POCCUICKOTO PbiHKAa CUCTEM
KabenbHoro 3nekTpooborpesa NPOMbILLIIEHHOTO NPUMEHEHNSA
B YCNOBMAX MMNOPTO3aMelLEeHWA.

The article considers challenges and opportunities the main
players in the Russian market of the industrial electrical cable
heating systems are expected to be faced with in condition of
the import substitution.

Pe3ynbraTbl 3KCNepMeHTaNIbHbIX
nccnepoBaHUN TeMNIOBbIX NapaMeTpoB
o6orpeBaembix NpeaBapuUTeNIbHO
N30IMPOBAHHbIX MNIACTUKOBbIX
Tpy6onposonos/

The results of experimental studies of
thermal parameters of heated pre-insulated
plastic pipelines

H.H. XpeHkos, E.M. *KenBakos, A.B. lnBoBapos, 'A. MuwumnH/

N.N. Khrenkov, E.M. Zhelvakov, A.V. Pivovarov, G.A. Mishin

CTaTbe NPUBOAATCA pPe3ynbTaThl UCCNeAOoBaHUA OCOOeH-

HOCTEN OYHKLUMOHMPOBAHMA W pacyeTa XapaKTepUCTMK
npenBapuUTeNbHO U30/IMPOBAHHbBIX MONMUSTUNEHOBBIX TPY6HO-
nposogos npownzsoactea OO0 «Hebokcapckmin TpyOHbIN 3a-
BO[]», 0OOrPEBAEMbBIX CAMOPETYNPYIOLLMMNCA Kabenammn Npo-
n3popactea K «CCT». MlccnegoBaHWa NpoBOAUANCE B UCMbITa-
TeNbHOM LieHTpe komnaHumy «CCTy.

he fpaper presents the results of the ihvesti?atiorw of

performance features and parameters calculation of
pre-insulated polyethylene pipelines manufactured by
Cheboksary Pipe Plant and heated by self-requlating cables
of the SST Company group manufacture. The studies were
conducted in the test center of the SST Company.

OneKTpomMarHuTHasa COBMeCTUMOCTb
KabenbHbIx Lenen. Teopusa 1 saKCnepuMeHT./
The electromagnetic compatibility of cable
circuits. The theory and the observation.

b.B. Manbkos, l0.A. lemngos, A.C. MukasnbaH/

B.V. Malkov, Yu.A. Demidov, A.S. Mikaelyan

ABTOpr NpeacTaBnAoT pe3ynsTaThl COBMECTHOM paboThl cre-
umanmcToB «3asoaa KCT» 1 «HIMO SMHAT» no r13yueHumio Ha-
BO[IOK B C/1aBOTOYHbIX Lienax OT Hanbonee pacnpoCcTpaHeHHOM
TpexdaszHow uenu 220/380 B, yactoTsl 50 .

The authors present the result of close collaboration between
the KST Plant and NPF ELNAP to investigate currents induced
in low current circuits by the most common three-phase line
220/380 VAC, 50 Hz

MepenoBbie TexHONOrMM
3Heproa¢pPpeKTUBHOCTY, aBTOMaATU3ALUN U
ynpaB/eHuA 3N1eKTpooborpesom/

Advance technologies of energy efficiency,
automation and control of electrical heating\

C.B. Bacunbes, C.A. Dununnos/

S.V.Vasiley, S.A. Philippov

ABTOpr NpeacTaBnAT BO3MOXHOCTU HOBOW pa3paboTku MK
«CCT» - 21€KTPOHHOrO MyNbTUAPOrPaMMHOrO PerynaTopa
Temnepatypbl PTM-2000 AnA KOMMNEKCHOrO pelleHns 3aaau
2NeKTPOObOrpeBa PasnUHbIX OObEKTOB

The authors present the possibilities of a new development
of the SST Company Group, the electronic multi-program
controller PTM-2000 designed for complete solution of
electric heating problems for various objects.

HarpeBatenu wkadoB ynpaBneHuns ¢
aHoaupoBaHueM noBepxHocTn HLLY-A/
Internal heaters with anodized surface
NSHU-A for control cabinets

C.B. Bacunbes/ S.V. Vasilev

BCTaTbe PaCCMOTPEHbl OCHOBHbBIE XapPaKTePUCTUKM NIMHENKN
HarpeeaTenen Wkadpos ynpasneHus nponssoactsa «CCT».
HLLY npumeHaATCA AN 3aWmnThl NPrOOPOB aBTOMATUKM 1 060-
PYAOBAHVIS YrPaBneHnsa TeXHONOMMUYECKM MpoLeccamn ot
BHELLHWX BO3AENCTBUN.
The paper considers the main specifications of the product
line of electrical heaters manufactured by the SST for
control cabinets. The NSHU heaters are used for environmental
protection of automation and process control equipment.

MPOMbBILAEHHbBIV SNTEKTPOOBOMPEB U SNEKTPOOTOMNEHME, N°3/2014



O6opynoBaHne N 0cO6eHHOCTU NPUMEHEHNSA
WHAYKLMOHHOIO HarpeBa B HedTerasoBom
NpoMbILLIEHHOCT/

Equipment and application features of
induction heating in oil-and-gas industry

W.A. Makynos, t0.A. HukutuH/ I.A. Makulov, Yu.A. Nikitin

ABTOpr paccMaTprBatoT 3GGEKTUBHOCTL NMPUMEHEHMSA NH-
OYKUVOHHOTO Harpeea METaMIMYECKmnx MOBEPXHOCTEN
ANA KOMMEeHcalUMmn TenonoTepb B OKPYXatollyto cpedy npw
TPAHCMOPTMPOBKE 1 XPaHEHUW HedTenpoayKTa B TPyOOMNpo-
BOLaX ¥ pe3epByapax, a Takke 11 ero pasorpesa.
The authors study efficiency of use of induction heating
of metal surfaces for the environmental heat loss
compensation at oil products transportation and storage in
pipelines and tanks, as well as for these products heat-up.

MexxgyHapogaHble N HauuoHalNbHble
CTaHAapTbl ynpaBieHna npoektamm/
National and international project
management standards

M.A. fertapes/ M.A. Degtyarev

Bo BTOPOW CTaTbe W3 Cepun NybaAnKaumuii o cucteme Ynpasne-
HWA NpoeKTamK (aHrn. Project Management) npeactaBneHbl
OCHOBHbIE XapPaKTEPUCTUKL U OCOOEHHOCTU HAL|MOHABbHBIX 1
MEXYHaPOAHbBIX CTAHAAPTOB 1 VX NPUMEHEHMe NPK pa3paboT-
Ke KOpropaTBHON METOLJONOMMN YNPaBIEHUA MPOeKTaMu.
In the second article of a series of publications devoted to the
Project Management system, the basic characteristics and
specific features of the national and international standards
and their application in development of corporate methods of
the project management are presented.

MPOMbBIWEHHBIV SNEKTPOOBOTPEB U INEKTPOOTOMMNEHWE, Ne3/2014

SUMMARY

Bl

Tennoniokc Flora aroma - nepBbii
apomaTnyecKkui nonoTteHuecylmTens/
Teploluxe Flora aroma - the first aromatic towel
dryer

A.C. Cene3HeBa/ A.S. Selezneva

ABTOp NPEeACTaBNAET SKCKMONBHYIO CEPUI0 CTEKNAHHbIX MO-

noTeHUecywuTenen Tennontokc Flora aroma, ocHalleHHbIX

apoMaTn3aTopamMm.

The author present an exclusive series of glass towel dryers
Teploluxe Flora aroma equipped with aromatizers.

Jlyuwwme nmoam otpacnu — AnekcaHap
HukonaeBwuu JlogbirnH/

The best people in the industry — Alexander
N. Lodygin

BKpaTKoM 6rorpadun BbIAAIOLIErOCA PYCCKOTO SNEKTPOTEX-
H1Ka AnekcaHapa Hukonaesmya JloabirMHa oTpakeHbl OC-
HOBHbIE BEXW €T0 MKM3HW U HayuyHOW AeAaTenbHocTh. AH. Jloabl-
MMH NPOCNaBUNCA M300pETEHMEM MEPBLIX B MUPE deKTpuYe-
CKVIX NaMN HaKaMBaHWA, U CTOAN Y UCTOKOB CO34aHMA TEXHO-
NOMMIA NPOMBILLEHHOTO 3N1eKTPOHArpeBa.

In short biography of the prominent Russian electrical engineer
the major milestones of his life and scientific activities are
reflected. AN. Lodygin became famous for invention of the first
in the world incandescent light bulbs and being at the root of
the creation of the industrial electrical heating technologies.




Bceraa Ha pabouemM crone...

Elec.ru, MHTEPHET-NPOEKT

KpynHeldwmii otpacneeoil uHTepHet-noptan Elec.ru, ocHoBaH-
Helii B 2001 roay, ABNSIETCA YHUBepCcanbHOWA NMoWAaAKoi
ans 3dekTueHoli paboTel YUYACTHUKOB 3NEKTPOTEXHUUECKOro
PbIHKA.

3a Bpemsa cBoeit paborbl Elec.ru cMor 06beAVHUTL BCE
COCTABNALUME NOHATUSA «PBIHOK INEKTPOTEXHUKWY . NMPOUZBOAM-
TenM W NOCTABLLMKKW, KYnnsa/npojaxa obopyAoBaHusa, CobbITUS
OTpacnu, HOPMaTUBHO-TEXHWUUYECKAA AOKYMEHTALIWMA, OTPACNEBLIE
MEPONPUATIKL, aHaNUTUYECKUe WUCCNEAOBAHWSA, Peanu30BaHHbIE
npoexkThl U Ap. bonee 1 MAH NocelleHWid B Mecal roBopAT
00 yHMKansLHOCTW W BOCTPEDOBAHHOCTU NPOEKTa Y4YaCTHUKAMK
ANEKTPOTEXHUYECKOTO PhIHKA.

«INEeKTPOTEXHUUECKMUIA PbIHOK>>, XypHan
«INEKTPOTEXHUYECKUIA PBIHOK» — PeKnaMHO-MHGOPMaLMOHHBIIA
XypHan. Beiwen B ceeT B Mae 2006 roaa v 3a KOPOTKOE Bpems
CcTan OAHWMM W3 Beaywmx B oTpaciv. KoMneTeHTHO M npo-
theccoHanbHO OCBELWAET K/IOYEBbIE NPOGNEMBl INEKTPOTEX-
HUKM. JKypHan MMEeT LWMPOKYK reorpaduio pacnpocTpaHeHus,
ABSIAACH YMACTHUKOM MHOXECTBA OTPACNeBbIX MEponpPUsSTUIA.
Bbixoa — oMK pas B ABa mecsaua. Tupax — 10 000 3k3.

KoMnaHua «3neK.py» —
KOMaHAa npogeccMoHanos,
obecneuuBarownx 3P eKTUBHYIO
pa6oTy U pa3BMTHe KPpynHeMRLImnX
peKk/1aMHO-UH(POPMaLIMOHHbIX
NPOEKTOB 3/IEKTPOTEXHUYECKOM
OTPac/in: UHTEpPHeT-NpoeKTa
Elec.ru n )xypHana
«DNEKTPOTEXHUUYECKUNA PbIHOK>,

Elec.ru® — 310 nepcneKTuBHbIN
6peHA, KOTOPbIA C KaXKAbLIM rogoMm
yBeJ/IMuMMBaeT CBOM NOoTeHLUuan.

000 «nex.py» | www.market.elec.ru | www.elec.ru
TenedhoH/cpaxc: +7 (81153) 3-92-80 | info@elec.ru
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E>kerofHblin KOHKYpPC peann30BaHHbIX MPOEKTOB B 06/1aCTy
anekTpoob6orpesa E-heating Awards

E-HEATING
AWARDS
2014

CTpaTerunyeckue napTHepbl-
KOHKypca:

CMELIMATIbHBIE
[ C{ CUCTEMbI
N TEXHONOrNU

CCTaxerromoHTAK

KoHTakTHOE nuuo no Bonpo-
caM y4yacTus B KOHKypce
E-heating Awards:

ApTyp Mup3osH

Ten.: (495) 728-8080, o6. 346
Mo6.: (910) 402-4472

e-mail: publish@e-heating.ru

OduumnanbHasa cTpaHula
KOHKypca n popma
ANA nofaum 3aABOK

www.e-heating.ru

Lienn KoHKypca:

m TPAHCAAUMA NYYLINX NPAKTUK
B 06/1aCTV NPOEKTUPOBAHNSA
1 MOHTaXa CUCTEM INEKTPO-
oborpesa;

m NooulpeHvie NyylnX NPOeKT-
HbIX YN, PYKOBOAWTENEN
1 CNeunancToB KOMMNAHWMN
oTpacny;

m NOBbILIEHWE NPEeCTUXa OTpac-
NV ANA NHXEHEPHBIX Ka[JpOB;

m 60pbba C KOHTPadGaKTHOM
npoayKumeit 1 Hegobpoco-
BECTHBIMM NMOAPAAUMKAMM.

HomuHaumm KoHKypca
E-heating Awards:

B CucTembl 3neKTpooborpesa
TpybonpoBOMAOB, pe3epsya-
POB, TEXHONOTMYECKOro 060-
pynoBaHMUA

m CucTembl aHTobNegeHeHWA
KPOB/IN 1 OTKPbITHIX MoLlaaen

B CucTembl 3neKTpooborpesa
Ha TpaHcnopTe

= CucTemMbl 31eKTPOoOOrpeBa
B CE/IbCKOM X03ANCTBE

= CucTembl 31eKTPooborpesa
ObITOBOIO Ha3HaueHA

(dopmaT KOHKYPCHOW 3asBKU*:

1. KomnaHuAa-3aasuTenb

2. HomumHaumsa

3. HaseaHwue npoekTa

4. KomaHga, peann3oBasluas
NpOeKT

5. OnncaHve obbekTa (Ha3Ba-
HWe, CalT, MECTOMOMNOXEHWE,
Bnageney, ynpasnatwouas
KOMMaHWsA, KpaTkaa nctopua
1 XapaKTepUCTHKa, Colmnanb-
HO-3KOHOMMYeCKOe 3HaueHMe,
KyJbTYPHO-MCTOpUYecKan
LUEeHHOCTb)

6. Qotorpadum obbekTa f

7. KOMMaHWA-NpOeKTUPOBLIMK
cncTembl oborpesa |

8. KomnaHua-mHctannatop |
cncTembl 06orpeBsa

9. OnncaHne cUCTeMbl SNEKTPO-
oborpeBa cornacHo npo-
eKTa: 3afjaya, TexHuueckoe
pelleHKe, UCNosb3yemble
MaTepurantl 1 NX KONUYEeCTBO,
0COBEHHOCTV MOHTaXa U 3KC-
nayaTaumm, CpokM peanmsa-
umn npoekta. OpurinHanbHble
peweHnsa N yCTPONCTBa, pea-
JIN30BaHHble B MpoeKTe.

10. OT3bIBbI 3aKa34MKa

11. QoTorpadum ycTaHOBNEHHOW
cucTembl

*— ochopmAIAs 3a58Ky HA KOHKYPC,
yuyacmHuku daom cgoe coenacue
Ha nybiukayuto npedcmasieHHsix

mamepuanos 8 xypHane «[1po-

Mblui1eHHbIU 3ﬂeKmpoo6oepes

u 3/iekmpoomonsieHue»
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BbIBEOP NMPOPECCNOHAJIOB

HEMELKHME NMPOMBbBILWJIEHHbIE PELLUEHUA

CUNOBbLIE ABTOMATUYECKUE
BbIKJTIOHATENN

® LLInpokuia pag HOMWHATNOB TOKOB U OTK/HaIOLWKUX
cnocobHocTei (18-70 KA)

@ Bonbluoi cpok crybkl, yBenuyeHHas MexaHn4yeckas u
3NeKTPU4eckKas U3HOCOCTONKOCTL

® YHuBepcankHbIil Habop akceccyapos W AoNOSHUTENbHBIX
NPUHaANEXHOCTel: MOTOP-PeAyKTOPLl, MeXaHn4eckue
BrOKWPOBKU, PYKOSITKH, M30NTMPYIOLME KPLILLKA W Op.

® KomnakTHble rabapWTHbIe pasMepsl, yCTaHOBKa
Ha QWH-PeiiKy WM MOHTEDKHYIO MNacTUHY

@ Bonbluoi cTokoBklli cknag B Mockee

@ Cepewnc, rapaHTWiiHblie obAsaTenscTEa

BJIOKU ABP ot 63A no 1600A

KomnnekTHoe yCTPOWNCTBO Ha OGHOBE:

@ Osyx pyEWNEHUKOB CO BCTPOSHHOR B3aUMHOR
BnokupoBKOQ

@ MoTopHoro npueoaa

@ KoHTpornnepa

MOAYNbHOE UCIMNOJIHEHWE ABP 63-160A

«3NeKTPOCUCTEMbl U TEXHONOrW:

Ten: 8(495)926-06-16, 18 .
Dakc: 8(495) 926-0
e-mail; info gersystems.ru .
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Mbl OBOI'PEBA
«TETJIOCKAT»

Camoperynupyolniics
HarpeBaTeNbHbIl Kabenb

CUCTEMbI OBOIPEBA
CTYNEHEW U OOPOXEK
«TEMNNOO0P>»

PesncTusHbin
HarpeeaTenbHu kabenb

CUCTEMBI .

YOAJNNTEHHOT O o Hatuunk Temnepatypl
YMNPABJIEHUA o
N KOHTPOJIH 3

000 «CCT3HeproMoHTaX» ABAAETCA CTPYKTYPHLIM NoApa3feneHneM XonanHra
«CneunansHele CUCTEMBI M TEXHONOTMM» ¢ 1991 rofla cneuManuanpyoLerocs
Ha NPOM3BOACTEE KabenbHbIX CUCTEM 3NeKTpooborpeea U CUCTEM YNpaBAeHUs.

MHoroneTHUi oneIT paboTel B chepe NPOEKTUPOBAHWA, BHEAPEHUA
CUCTEM 3M1eKTpUYecKoro oborpesa U TeNI0BOM W301A9LMN NO3BOIUN
HaMm chopMUPOBaThL NONHLIN NepeyeHb YCNyr U CTaTk IMOEPaMK B 0TPacau.

PaGoTad c HaMu Bl nony4aere:

* KOMMNEKCHbIE PEIIEHUS «NOM KITHY»

* « e IMHYI0 TOYKY» OTBETCTEEHHOCTU

* NyYLUIWIA YPOBEHBb KAYeCTBA KOHEYHBIX CUCTEM

* pelleHWe caMblX CMOXKHBIX 33[1a4 B YCTaHOBMeHHbIe BaMu cpoku.

141008, MockoBeckad ofnacte, r.MeiTHwm, MpoekTMpyeMulid npoezg 5274, cTp. 7
Ten/dakc: +7 (495) 627-72-55. www.sst-em.ru; www.ice-stop.ru. email: infof@sst-em.ru






