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MexaHn3am o0bpasoBaHUSA MOSTHAM

po3bl

HeycTon4mBble BNaXkHbIe W TeMnble BO3AYLLUHbIE MACChl
MPVBOAAT K 06pa30BaHNIO Ky4eBO-A0>KAEBbIX MPO30BbIX
obnaxkoB. Obnaka 3Toro T1na o4eHb OBLLUMPHbI Kak Mo ropu-
30HTanu (okono 10 KM B AMaMETPE), Tak 1 No BepTUKann (0o
15 km). UIx hopma (0COBEHHO BEPXHAS U HUXKHSASI TOPU3OH-
TanbHble MIOCKOCTI) YaCTO HAaNOMMHAET HAKOBaJIbHIO. 3Haun-
TenbHble Nepenagbl TeMNepaTyp B Ky4eBO-AOXKAEBOM 0b6/1aKe
(B €ro BepxHemn 4acTu TemnepaTypa MOXET OMNyCKaTbCA

0o -65 °C) co3gaeT 04eHb ObICTPblE BOCXOOSALLME MOTOKN
BO3AyXa, YTO MPUBOAUT K anexkTpudauum 4actuu, Boasl. B
TUMMYHOM FPO30BOM 06J1aKe BEPXHSAS YacTb, COCTOALLAS U3
KpPUCTannoB NbAa, Kak npasuiio, 3apshkeHa NoIoKUTENBHO,

B TO BPEMS KaK HIKHSAS Y4aCTb, COCTOSLIAs M3 Kanefb BOfbl,
VMEET oTpuLaTenbHbi 3apsan. CneqoBaTebHO, HUXKHASA
4acTb obnaka CTaHOBUTCHA MNPUHUHON MNOSABAEHUS 3eK-
TPUYECKM NPOTMBOMONOXHbIX 3apPAA0B (T.e. YacTuLbl Hag,
YHaCTKOM 3eMIM MO 061aKOM MOJyHatoT NONOXKUTENBHbIN
3apan).

Taknm 06pa3oM, Ky4eBo-a0XXAEBbIE 0OpPa30BaHNs NpeacTas-
NAT cob0oKn CBOEro poaa OrpOMHbIN KOHAEHCATOP, CPEeaHN
anamMeTp KOTOpOro 4acTo gocTturaeT 1-2 kM. ATMocdepHoe
aNeKTpuYeckoe none Ha 3emne (okono 600 B/m B xopoLuyto
norofy)HeNoCPenCcTBEHHO Nepen PaspsagoM Ha 3eMIo
(YoapOM MOJSTHUM) MOXKET 0OCTUraTb abCOMOTHOrO 3HAYEHMUS
oT 15 go 20 kB/m. [Jo n BO BpemMs yaapa MOMHUN Kak BHYTPU
obnaka, Tak n Mexay obnakamm MOXXHO HabnaaTh SNEKTPU-
4YeCcKune paspsabl.

MonHusa

Vicxoos 3 HanpasneHns, B KOTOPOM PasBMBAETCA SM1EKTPU-
Yeckuit paspsa (BHU3 M BBEPX), N NOASPHOCTM paspsaga
(oTpyLAaTENBHbBIN UK NONOXUTENBHDBIN), MOXXHO BbIAENNTH
YeThblpe KNacca pas3psaoB MOHUM MexXay 061akoM 1 3eMnen.
Ha npakTuke yaapbl MOMHUN HUCXOOALLEro 1 oTpuLaTenb-
HOro TMNa NPOUCXOOAT Yalle OCTallbHbIX: CUMTaeTCs, YTO Ha
PaBHUHAX N B YMEPEHHbIX KNMMaTUYECKNX 30HaxX Ha MX A0S0
npuxoamTtca 96 % Bcex paspsfoB «06/1aKk0-3eMs».

MexaHu3m ygapa MoaHuu

[yTem BU3yanbHOro HabnoaeHNss HEBO3MOXXHO PasnnynTb
oTAenbHble dasbl yaapa MOoAHUK. 3TO MOXXHO CAenaTb TOSIbKO
C MOMOLLIbIO BbICOKOCKOPOCTHBIX kamep. BonblunHCcTBO
MOJIHUI NPOXOASAT HECKOSIbKO CTafuN: HUCXOAALWMI nnaep
BO3HMKaET N3 TOYKM B 06nake 1 NpoxoauT okono 50 M Ha
0O4eHb BbICOKOWM cKopocTn (okonio 50 000 km/c). 3aTem 13 Tou
Xe TOYKM NosiBnsieTcs BTopon nuaep. OH cnedyeT no Nyt
npeablayLLero Ha MPUMEPHO TaKoW >XXe CKOPOCTU 1 MPOXOaUT
3a KOHEYHYIO TOYKY MepBOro nuaepa NpuMepHO Ha Takoe e
paccTosHMe, a 3aTeM B CBOIO 04epefpb MCHE3AET.

OTOT NpoLuecc NOBTOPSIETCS, NOKa BeEpLUMHA NOCNeAHEro
nmaepa He JOCTUMHET TOYKM B HECKOJIbKO AECSATKOB METPOB
NNW Jaxe BCEro B HECKOJSIbKO METPOB Haf, MOBEPXHOCTHIO
3emnu.

3aTtem oT 3emMnn K 06naky ctapTyeT obpaTHbIA pa3psas
(BOCXOOAWMIN CTPUMEP), MO BCEM ANVHE KOTOPOro LMPKYIN-
PYET 3NEKTPUHECKUI TOK: KOrAa HUCXOOSALWMIA 1 BOCXOAALLUIN
NMAEepbl BCTPEYaIOTCS, BO3HNKAET OCHOBHOW pa3psf, 3a
KOTOPbLIM CIEeAYeT Cepusi BTOPUYHbBIX Paspsfos, MPOXOo-
OSLWLMX N0 BCeW OANVHe KaHana, MOHU3MPOBAHHOIO OCHOBHBIM
paspsgom. B cpefHeM Tok oTpuuaTenbHOMo yaapa MOMHUN
cocTasngdet okono 35 000 A.

+ + + + + + + + + + + + + + + + + + + +
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TexHonorm MomHMe3aLUTh

Bospencteue MonHUN

BosgencTteme MoHMM — 3TO BO3OENCTBUE UMMYNbCHOMO
TOKa 60MbLLIOW CUSIbl, KOTOPbIN NEPBOHAYANIBHO PacnpPOCTPa-
HAETCA B ra30BoV cpefde (atMocdepe), a 3aTemM B TBEPOON,
oonee nnn MeHee NPOBOASLLIEN cpeae (3emns). Boigensatotcs
cnenyoLIve BMapl BO3OENCTBUI:

BU3yasbHble 3dEKTbI (BCMbILLKA): BbI3bIBAETCA MEXAHN3MOM
TayHCEHOOBCKOW NaBUHBbI;

aKyCTUYECKME 3(PMEKTbI: BbI3bIBAETCS PACMPOCTPAHEHNEM
YAAPHOW BOJIHbI (MOBbILLEHNE AABNEHNS), BOSHVKAIOLLEN B MYyTK
paspaga, Npu4em aToT adEKT OLLYLLIAETCA Ha PACCTOSIHUM
0o 10 Kwv;

TENNoBOW 3hMEKT: TEMNO BbIAENAETCS B peayNbrate addexTa
[>xoyns B IOHM3MPOBAHHOM KaHasne;

anekTpoanHamMmn4eckmne apdeKTbl: 3TO MEXAHUHECKNE CUSbI,
OENCTBYOLLME HA NPOBOAHNKN, MOMELLEHHbIE B MArHUTHOE
nosne, co3aaBaeMoe TOKOM BbICOKOIO HanpsixeHnsd. OH1 MoryT
nPEVBOAUTL K AedhopmaLiv;

ANEKTPOXUMNYECKME 3DDEKTBI: 3T HE3HAYUTENBHBIE
3(hheKTbl NPOABNSIOTCS B BUAE SNEKTPONNTUHECKOrO pasno-
XKEHWSA CornacHO 3akoHy Papapes;

VHOYKUMOHHbIE 3DdEKTbI: B MEPEMEHHOM 31EKTPOMArHNTHOM
MoNe B KaXKAOM MPOBOAHVKE BO3HMKAET MHOYLIMPOBAHHbIN TOK;
BO3AEVCTBME Ha XXMBbIE CYLLECTBA (YENOBEKA NN XXNBOTHOE):
NPOoTEKaHMe Yepes TeNno NepexoaHOro Toka ONpPeneneHHoro
CpeaHEKBaAPaTUHHOrO 3Ha4YEHNST MOXXET Bbl3BaTb CEPAEYHbIN
MPUCTYMN, HaPYLLEHNE ObIXaHWNsi 1 OXOT .

[NocnencTeust yaapoB MOMHUM MOXXHO pa3fenvTb Ha Aa Tuna:

- NoBpeXaeHVst 06bekTa, CBA3aHHbIE C MPSIMbIM YAaPOM, Koraa
MOMHWS YOAPSIET B 3AAHME WU €r0 HaCTb. OTO MOXKET HAHECTU
3HaYMTENbHBIN YLIEP6, Kak NPaBUIIO, B Pe3ynsTaTe BO3HNUK-
HoBeHUs noxkapa. OT 3TOro MOXKHO 3aLLUUTUTLCS C MOMOLLIBO
CMCTEM BHELLIHE MONHMe3aLLMTbl (MOTHNENPUEMHIKOB);

- MOBPEeX[OEHNSs, BbI3blBaeMble KOCBEHHO, KOorfa npwn yaape
MOJHWI NOSIBNSIOTCS UMMYNbCHBIE MepeHanpsiXeHns B
CUNOBbIX KaBGensx Unu NuHUAX anekTponepenad. Otctoaa
BbITEKAET HEOBXOAMMOCTb UCMOMb30BaTL YCTPONCTBA 3aLLUTbI
OT UMNYNbCHbIX NepeHanpsxeHun (Y3WI) ans sawmrsl ot
MMMYNbCHOTO NepeHanpsKeHVst 1 HaBeeHHbIX TOKOB.

3awyTa oT NpsAMoro yaapa MosHUu

na 3awmtsbl 30aHniA OT yaapoB MOMHWN CUCTEMA MOMTHUESALLTDI
CTPOUTCS Tak, YTOOb! 3alLNTUTL BCE 3AaHWNE 1 OTBECTU 3NEK-
TPUHECKU TOK K 3EMIIE MO MyTU C MUHMAaSIbHBbIM CONMPOTUBNE-
H1eM. BceM aTnM TpeboBaHNsM OTBEHAIOT YETLIPE TUMA CUCTEM

3alnTbI.

Cuctembl 3awwuThbl

CtaHpapThl

AKTWBHbIA MONHNENPUEMHIK

NF C 17-102 (pepakups ot ceHTsiops 2011 roga)

CTepXHeBble MONHIENPUEMHIIKN

IEC 62 305-3

MOﬂHMerMeMHaﬂ CeTb

IEC 62 305-3

[OpN30HTaNbHbIE (TPOCOBbIE) MOIHUENPUEMHVIKIA

IEC 62 305-3
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TexHOoNori MOMHME3aLUUTb

AKTVBHbIE MOIHUENPUEMHUKN C CUCTEMON PaHHEN
CTPUMEPHON aMmuccun

OTa nepenoBas TexHONorMs Obi1a paspadoTaHa Ha OCHOBE Cepun
naTeHToB, 3aperncTpupoBaHHbix HELITA (ooHO 13 dpaHLy3CcKmx
nogpasaeneHni ABB) coBMecTHO ¢ PpaHLy3CKUM HaLMO-
HasbHbIM LIEHTPOM Hay4HbIx nccnenoaHni (CNRS). AKTUBHbBIN
MOSHMENPUEMHIK Pulsar 060pyaoBaH 3NeKTPOHHBIM YCTPOW-
CTBOM, KOTOPOE N3TyHaeT BbICOKOBOSBTHbIE MMMYNbChI ONpe-
[OENEHHOM YacToThl 1 aMnInTyObl, 06ecneqrBas ynpexaatoLLee
HOPMUPOBaHME BOCXOSLLErO Mnaepa MOHUW, HanpaBieHHOro
HaBCTPeYy HUCXOASLLEMY NAepY MOMHUW. YRpexaeHue hopmMm-
POBaHMA BOCXOSALLErO nnaepa ABNSeTCa AeNCTBUTENbHBbIM
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COMMacHO NOCAEAHUM Hay4YHbIM UCCNEAOBAHNSAM NMOBEAEHNS
MOMHUN. STW NCCNeaoBaHMa NOATBEPXKAALOT, YTO 06pa30BaHME
raBHOrO paspsfa 1 NpedLlecTByoLLas BCTPeYa HUCXOAALLEro 1
BOCXOASALLEro NIMAEPOB 3aBUCAT OT PacnpOCTPaHeHns nocnes-
Hero. CerogHsa aT0T hakT NPU3HaH Ha MEXOYHAPOAHOM YPOBHE
Gnarogapst CHUMKaM, Nosy4eHHbIM C BbICOKOCKOPOCTHBIX Kamep,
N KOMMBIOTEPHOMY MOLENMPOBAHMIO.

AKTVBHbIA MOSIHWENPUEMHIMK Pulsar nonyyaeT sHepruo ans
reHepaumn UMMNybCOB OT OKPYXXAKOLLIErO 3MIEKTPUHECKOrO Noss
BO BpeMs rpo3bl. 3axBaTuB paspsa MonHum, Pulsar HanpasnseT
€ro Yepes TOKOOTBOb! B 3EMJIIO, MOe OH PACCenBaeTCs.
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TexHonorm MomHMe3aLUTh

MpuHUMN paboTbl aKTUBHOIO MOJSIHUENPUEMHMKA

Bo Bpemsi rpo3bl, Korga anekTpuyecKme NapamMmeTpbl Nonst
OOCTUratoT COOOTBETCTBYHOLLIMX 3Ha4YeHWn, Pulsar nepebiM
€0O30a€eT BOCXOOALMN NMAER MOSTHUW. OTOT IMAEP W3 HAKOHEY-
HuKa Pulsar pacnpocTpaHaeTcst BBEPX HABCTPEYY HUCXOAALLEMY
NMaePy MOSHNM 13 obnaka Co CPeaHen CKOPOCTLIO 1 M/MKC.
Bpems cpabatbiBaHns AT (MKC) onpedensietcs Kak ynpexxaeHme
Mo BPeMEeHM 06pa3oBaHVs CTpUMeEpPa (BOCXOIALLErO C aKTUBHOIO
MOJSTHUEMPUEMHMKA, MO CPABHEHWIO CO CTEPXKHEBLIM MOJTHUENPU-
EMHVKOM, PaCrONOXeEHHBbIM B TEX »e yCroBusx). AT namepsercs
B BbICOKOBOJIETHbIX J1260PaTOPUsX, B COOTBETCTBUM C UCTbITA-
HUAMM, OMUCAHHBIMK B MPUNOXXeHn C dpaHLy3CKOro ctaHaapTa
NF C 17-102.

Bemrpbiw no Bpemeru cpabatbiBaHnsa AT CBA3aH C BbIUMPbILLEM
no paccTosiHMio AL,
AL = v+AT, rpe:
- AL (M): BbIMMPBILL MO PACCTOSIHMIO PaCAPOCTPAHEHA
CTpUMEpP?;
-V (M/MKC): CpeaHsst CKOPOCTb pacnpOCTpaHeHVs ninaepa
(1 M/MKe);
- AT (MKC): BbIUMPbILL MO BPEMEHN 0OPa30BaHNs BOCXOOALLEro
nmaepa, M3MepeHHbIN B NabopaToOpHbIX YCNOBUSX.
MonHrenpremMHunkn Pulsar 0CO6eHHO ShdeKTVBHbI ANt 3aLLmThI
MPOMBILLIEHHBIX O6BEKTOB, AMUHUCTPATUBHBIX 1 OBLLECTBEHHbBIX
3[aHWIA, NCTOPUHECKO-KYIBTYPHBIX OOBEKTOB U OTKPbITbIX
NPOCTPaHCTB, HANPUMEP, CMOPTUBHBIX MAOLLAAO0K.
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TexHOoNori MOMHME3aLUUTb

Oco06€eHHOCTM YyCTaHOBKM

CucTema aKTUBHOM MOSTHUESALLMTDI BKITKOHAET CNEayHoLIME KOMMO-

HEHTbI:

- aKTMBHbIV MOSIHEMPUEMHIK U YAMHAOLLIASA MaYyTa;

- [1Ba BEPTUKa/bHbIX TOKOOTBOAA UMW, B Cly4Hae C HECKOMbKMMM
aKTVBHBbIMY MOTHUENMPUEMHUKAaMM, OAMH OTBOA, Ha KavKabilA
AKTVBHbIV MOJTHUENPUEMHVIK. o1 3TOM camn MONHUENpPUEM-
HUKM TaKKe COEANHSIIOTCS Mexxay COb0M;

- COEAVHUTENBHYIO KOPOOBKY ANSt KAXKAOrO BEPTUKASIbHOIO TOKO-
oTBOAa AN 06ecnevHeHs BOSMOXXHOCTY MPOBEPKN COMPOTUB-
NeHVIs 3a3eMneHNss;

- 3aWMTHBIN 3KpaH ANs 3alThbl BEPTVKabHbIX TOKOOTBOAOB Ha
nocnegHNX AByX METPax Ha MOBEPXHOCTHLIO 3eMM;

- 3a3emfeHve aNs pacCcerBaHms TOKOB MOSTHAM B KOHLIE K&XKAOMO
BEPTMKAIbHOMO TOKOOTBOAA;

- coeanHeHe Mexxay 3a3eMeHeM MOMHNESALLNTbI 1 OCHOBHbIM
KOHTYPOM 3a3eMIieHNst 0O6beKTa C BO3SMOXKHOCTBIO OTCoeau-
HEHWS Opyr OT Opyra;

- Mepbl 3aLMTbI OT MOPAXKEHMS XKIMBbIX CYLLIECTB B CEACTBUE
CNy4arHOro NMPUKOCHOBEHMS UM LLIArOBOMO HaMpPsXKeHNs
(Hanpumep, NpefynpPeamuTeNbHble HAAMMUCK).

Cucrema MOJTHUe3alWwnTbl CO CTepP>XXHeBbIM MOJIHMENPNEeMHNKOM

BosBbILasACch Hag 30aHeM, CTEPXKHEBbIE MONTHUEMPUEMHKM

C 60MbLUEN BEPOATHOCTHIO, YEM 31IEMEHTbI CaMOro 3[aHUs,

BbI3bIBAtOT CTAPT BOCXOAALLMX CTPUMEPOB, 1 TEM CaMblM MOBbI-

LLaeTCA BEePOATHOCTb nonagaHns MOSIHUMA UMEeHHO B HUX, a He B

3alMLLEEMbIN OO BEKT.

[aHHbI TYN 3aLUThbl PEKOMEHAYETCS MCMONb30BaTh 419 paamno-

CTaHLMN 1 aHTEHHbBIX MaYyT, TPEOYIOLLIX OTHOCUTENBHO HEBOBLLON

30HbI 3aLLUMTHI.

B cocTaB cuctembl MONHMEe3aLlyTbl CO CTeP>XXHEBbIM MOJTHUENPW-

EMHVKOM BXOOAT CnefytoLe KOMMNOHEHTbI:

- CTEPXXHEBOW MOSHUENPUEMHUK 1 YAJMHSAIOLLASA MaYTa;

- [Ba BEPTUKASIbHbIX TOKOOTBOAR;

- CoeOVHUTENbHAsS KOPOBKa Ha KaKOOM BEPTUKASIbBHOM TOKOOT-
BOfle ANst 06ecreHeHnst BOSMOXHOCTU MPOBEPKW COMPOTVB-
NEHVISt 3a3eMJIEHNSt TOKOOTBOAR;

- 3alUMTHBIA 3KPaH 415 3aLLUMTbl BEPTUKabHbIX TOKOOTBOAOB Ha
nocnenHNX AByX MeTpax Ha, MOBEPXHOCTLIO 3EMN;

- 9KBUMOTEHLMANBHOE COEBAVHEHNE MEX Y KaXKObIM SNIEMEHTOM
3a3eMIEHNST MOMHNESALLMTBI 1 OCHOBHBIM KOHTYPOM 3a3eM-
NEHVS 06bEKTa C BOBMOXXHOCTBIO OTCOEANHEHWS;

- Mepbl 3aLLMTbI OT NOPaKeHNSA XUBbIX CYLLIeCTB BClieacTBMe
MPUKOCHOBEHWS 1 LLIArOBOr0 HanpshXXeHst (Hanpurmep, npeay-
npenuTensHble Tabnmyku).

Cucrtema MONHME3aLNTbI C MOSTHUENPUEMHON CETbIO

[aHHast TexHONOrVst NPeQyCMaTPUBAET pa3aefieHne 1 paccen-

BaHMe TOKa MOJTHUM Yepes3 CETb TOKOOTBOAOB 1 3a3eMINTENEN.

MonHvenpremHas CeTb OObEANHAET MHOXECTBO BEPTUKASbHBIX

TOKOOTBOOB, O6ecrnevmnBas 04eHb 3MEKTVBHYIO 3aLLUMTY 30aHUN,

roe pa3meLLeHo 060pyaOBaHME, YyBCTBUTENBHOE K SIEKTPO-

MarHUTHbIM MOMEexaM. 3TO MPOVCXOQUT MOTOMY, YTO BbICOKMIA

TOK MOJTHUM PaCNPemensieTcsi Mo BEPTVKasbHbIM TOKOOTBOAAM, B

pe3ynbTarte Yero no KaxxaoMy 13 HUX MPOTEKAET HEOONMBLLIOW TOK,

BbI3bIBAIOLLMI HE3HAYNTENBbHBIE MOMEXI BCNEACTBNE HEOOMBLLON

MHOYKUMK. B cocTaB cUCTEMbI MOSTHUESALLMTBI C MOTHUENPUEMHON

CETBIO BXOOAT CreaytoLLme KOMMOHEHTbI:

- CEeTb MPOBOAHVKOB C ONPeaeneHHbIM LLIAroM, YIIOXKEHHbBIX Ha
KPOBIE;

- BEPTUKa/IbHblE TOKOOTBOAb!;

- Mepbl 3aLUMTbI OT NOPaKEHWS XMBbIX CYLLIECTB BCNEACTBNE
MPUKOCHOBEHWS 1 LLIArOBOrO HaNPSHKEHUS (HanpuMep, npeay-
npenuTensHble TabnMyKu);

- 9KBUMOTEHLMANBHOE COBAMHEHNE MEX Y KaXKObIM SNIEMEHTOM
3a3eMJIEHNS MOSTHUESALLMTHI 1 OCHOBHBIM KOHTYPOM 3a3eM-
NeHNst 06beKTa C BOSMOXKHOCTBIO OTCOEAVNHEHNSI.
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TexHonorm MomHMe3aLUTh

fopunsoHTanbHbIE (TPOCOBLIE) MOSIHUENPUEMHUKN

CncTema COCTOUT U3 OOHOMO UMM HECKOJBbKMX TOKOOTBOAOB,
HaTAHYTbIX Ha 3aLLMLLIAEMbIM COOPY>XXEHMEM. 30Ha 3aLUUTbI
MOXET ObITb OnpeaeneHa ¢ MNOMOLLIbIO NEKTPOreOMETPUHECKON
MOoOEeNu.

Oba KoHL|a TOKOOTBOAOB A0MKHbI ObITb 3a3eMIeHbI.

[N yCTaHOBKM HATAHYTbIX TOKOOTBOAOB TPEOYETCH TLUATENbHbIN
MPEeaBaPUTENBHbIN PACHET, KOTOPbI MOMOXXET ONPeaenTb TUM
Orop, MEXaHNYECKYIO MPOYHOCTb KOHCTRYKLMN 1 N3ONALMOHHBIE
pacCcToAHNS.

[aHHas TexHonorns NCNonb3yeTcs Ans 3alTbl ONMaCHbIX
(B3PbIBO- 1 NOXaPOOMNACHbLIX) OOBEKTOB B Clly4yasix, Koraa HeT
BO3MOXHOCTW CMOHTUPOBATbL MOSIHUENPUEMHUKI 1 TOKOOTBOAb!
HENOCPEACTBEHHO Ha OOBHEKT.

3awumTa oT KOCBEHHOro BO34enCcTBUSA yaapa MOHUN

Korga yaap MOMHUM MpUXoaUTCs B Kabenu 1 IMHNM 31eKTpone-
penad, B HUX HA4YMHAET PacnpPOCTPAHSATLECA CKAYOK MMMYNbCHOrO
rnepeHanpPsPKEHVs, KOTOPbIV MOXXET OOCTUMHYTb 3N1eKTPO060-
PYOOBaHMs, KOTOPOE OHW MUTAIOT. Takoe UMMybCHOE nepe-
HaNPsSPKEHWE TakXKe MOXKET ObITb BbISBAHO 31EKTPOMArHUTHON
VHAOYKLUMEN NP HEMPSAMOM yaape MOfHUM (B Bnusnexxatime
OBOBEKTDI).

OTO MOXET MPUBECTM KO MHOMMM NOCNEACTBUSM: NPexae-
BPEMEHHOMY CTAPEHUIO SNEKTPOHHBIX KOMMOHEHTOB, paspy-
LLIEHWIO NeYaTHbIX NiaT, 0TKasy 0bopyaoBaHMs, NoTepe AaHHbIX,
3aBVICaHMIO NPOrpamMM, NOBPEXAEHMIO MNHAA 1 T. 4. [osTomy
HEO6X04MMO MCMONb30BaTh YCTPOMCTBA 3aLLMThI OT UMMYSbCHBLIX
nepeHanpPsKeHn ANs 3aLiyTbl 0O0PYA0BaHNS, NOABEPMKEHHOIO
BAVNSIHWUIO YOAPOB MOMHWA. VICMonb30BaHNe yCTPOWCTB 3alLLmThI
OT UMMYAbCHOMO NEPEHANPSPKEHNS HACTOATENBHO PEKOMEHY-
€TCs, Koraa 3aaHne 060pya0BaHO BHELLIHEN MOSHNESALLIMTON.

B HekoTopbIx cTpaHax Y3V Tuna 1 HacTOATENbHO PEKOMEH-
OyeTCs nnmn 0bs3ateNibHO 4ns yCTaHOBKW. HagexxHas sawumra
obecneuvBaeTtcs, koraa Y3UI Tuna 1 ycTaHOBNEHO B BBOOHOM
LUMTe, Toraa Kak LUMTbI pacnpeneneHs ykommnnektosaHsl Y3
Tvna 2.

OKBUNOTEHLMANbHOE COeAMHEHNE METaNINYECKNX
3/1EMEHTOB

Bo Bpems yaapa MOonH1m nnmn gaxke B pesynstare KOCBEHHOMO
BO3AENCTBUS HEKOPPEKTHOE SKBUMOTEHLIMANIBHOE COEAVHEHVE,
3a CYeT 06pa30BaHNs Pa3HOCTY MOTEHLMANOB, MOXET CO3AaBaThb
MCKPY, MPEOCTaBASAIOLLYIO ONMacHOCTb A5t HYeoBeKa 1 ABMsIKO-
LLYtOCS1 MOTEHLMANBHOM MPUYNHOM BO3ropaHnst Ha OObeKTe.
[Mo3TOMY XOpOLLEE COCTOSHNE CUCTEMbI SKBUMOTEHLINANIBHOMO
COedNHEHNSI HA OO bEKTE ABNAETCH HEOTBEMIIEMOW HaCTbIO

3P MOEKTNBHON MOSHNESALLNTDI.

Heobxogmmas anekTpuyeckas n3onsaums Mexkay MOSTHUENpreM-
HVKOM W TOKOOTBOAOM U METANININYECKUMN KOHCTPRYKLINSIMIA
MOXXET 6bITb AOCTUrHYTa NyTeM COBMOAEHNS MeXay STUMM
4acTsMK PacCToAHKA S.

| AKTUBHbIN
MOJHUEMPUEMHUK

LLP — wwr

T i i
Lae ot —

Beop -
BNEKTPONUTaHA ~
* Beog nuHwWiA

LLinT BBOAHOM
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pacnpenenuTenbHbI

nepenayn faHHbIX




AHanns PNCKOB MOJIHME3aLLINTHI

AHanns puckos

CornacHo BCeM CTaHAapTaM MONHNESALLUTLI PEKOMEHY-

€TCA NMPOBOANTL NPEABAPUTENBHbIA aHANN3 PUCKOB MOPaXKEHNS
MOJTHNEN, COCTOSLLINIA U3 TPEX YaCTeN:

- OLEHKa PUCKOB MOPaXkeHNst MOSTHUEN;

- BbIOOP YPOBHS MOJHNE3ALLINTDI;

- OnpeneneHne yCTpomcTea MONHNE3ALLNTDI.

CyLLEeCTBYET NpOrpamMMHoe 0becrnedeHrie Ha OCHOBE PacHeToB

IEC 62305-2 1 NF C 17-102 (mpunoxerue A), 4Tobbl npenocTa-
B/Tb CBOVM KJIMEHTaM MPOCTOE 1 TOYHOE peLLleHe No aHannay
PUCKOB ONs MIOBOM YCTaHOBKM, KOTopas TRpebyeT 3allmThl.

KapTta nfnoTHOCTM yaapoB MOMHMIA (YMCNo yaapoB Ha KM? B rof)

- 2<Ng<8
P s<ng <18

8 | ABB BHeLUHsist MonH1esaLmTa



TexHn4eckaa npopaboTka MOSIHUESALLMNTDI
[porpammHoe obecrnedeHrie Pulsar Designer

KomnaHua ABB npenoctaBnsieT kKiveHTam abCoikoTHO HOBOE MPOrpaMMHOe 0becrie-

YeHre B 061acT MOSTHUE3ALLTbI.

Bnaropapsi pauyoHanibHOMY MOAXOAY TEXHUYECKNIA PacHeT MOXKHO NPOBECTU OJHVM

LLIENTYKOM MbILLIW!

Mporpamma no3BonseT YepTUTb 06HLEKTLI BPYYHYIO U

mmMnopTtuposarb cannel (AutoCAD, nsobpaxeHus...) n Ha

MX OCHOBE MOonyYaTb MOMHYI0 cneundukaumio MaTtepmanos

(MONHMEeNpreMHUKN, TOKOOTBOAbI, KPeneXHble MprUCcnoco-

6neHna N cucTemy 3as3eMiieHNnsl), a TakxKe CXxemy pacrnorno-

>KEHUS CUCTEMbl MOJNTHME3aLWmTbl Ha 06 BbEKTE.

Monb3oBatenb nonyyaet PDF-dainn, KOTOpbI COOEPXUNT:

- 30HbI 3aLLKTbI;

- CXEMY PaCroNOXEHNA MOMHNEMPUEMHIKOB;

- MOMHYIO CneumnrKaLmio MaTepuasos;

- MOAPOGHYIO CreLmMnKaumio MaTepUarioB A1k KaXKAOro 30aHns
(eCnm X HECKONBKO);

- CTpaHuLbl KaTasiora ans KaK4oro KOMMNOHEHTE;

- cepTudvKaThbl UCMbITaHUI.

B HacToslLLee Bpems faHHoe NporpamMMHoe obecnedeHe npea-
flaraeTcs Ha aHMMNCKOM, (PPaHLYy3CKOM, MCMAaHCKOM, PYCCKOM
M NNTOBCKOM 4A3blKaX.

Pulsar Designer MOXXHO ckadaTb MO CNEAyoLLEN CChINKe
http://www.web-emedia.com/pulsar/

C-R | B
ABB Pulsar Dealgner’ nerkun cnocob aauunhl OT MONHWA W Hmnynht:anm nepe&anpﬂmeum
FORNAHAR .-L & papa ¥ - Bakl HOBSE NPOIEEMiHL SECIE=EHIE [ ANA NECRKTHD AR 3T OT MORHIAK
h”" MOMCHET BaM B NMEOEKTM .""f W QELLSHINE B TENE! MOMHWEERLTE AN SO3H0H
) A [AAEMHE 1, | AEENERCH J8LEATH OT W ol
CoOpysEH

|:,|J. E L>riu"‘1._l_!'<“: W SG"E;'.-._:'D!‘l WE O

IR LLEMTRC MBILLIA)

HEGMMHTE: KHONRY 18 VETAROEKN Npuncrers (26 MEB)
Hal perficrait criv Gt nobaines HEds Hpunowe-tH.

9

MizrmansHsle TpeSosatia K KoHbWnypa: Windows P, Vista, 7} win Apple [OSK) wlava 1.6
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[poLenypa M3MepeHust BpEMEHU YNPeXaeHs cTapTa CTpyMepa
C aKTUBHOIO MOJIHUEMPUEMHWKA B COOTBETCTBUM CO CTaHAapTOM

NF C 17-102 npunoxxerune C

[aHHas npoueaypa UCMbITaHWn COCTOUT B OLEHKE BPEMEHM
ynpexxaeHnst ctapTa BOCXOOSLLEro CTpUMepa C akTUBHOMO
MOJSTHNEMPUEMHMKA MO CPABHEHWIO C TPAOAVLMOHHBIM CTEPXX-
HEBbIM MOJTHMENPUEMHNKOM BbICOKOBOSLTHOM NabopaTtopun. Ha
rnepBoM aTane 50-t0 paspsaamMmn UCMbITbIBAETCHA TPAANLMOHHbBIN
CTEP>KHEBOW MOSTHNEMPUEMHMK, Ha BTOPOM — aKTUBHbIA MONHNE-
MPUEMHVK TaKM >XXE KONMYECTBOM Pa3psiaoB.

MopennpoBaHue ecTeCTBEHHbIX YCJIOBUIA

EcTecTBeHHbIE YCNOBUS MOIYT BbITb CMOAENMPOBaHbI B 1a60-
paTopum NyTeM HaOXKEHWS MOCTOAHHOMO MOt Y UMMYNbCHOO
nonst Mexxay nNacTMHOM 1 06NaCTbiO MNOLLAAKN 3a3eMIEHUS
(H). Viccnepyembiii MONHNENPUEMHIMK Pa3MELLIaeTCS Ha 3eMne
B LIEHTPe JaHHOW nnoLLaakun. B akcnepuMeHTe NpuHUMaKoTCS
paccTosHNs: BblcoTa H = 6 M, a MonHWenpremMHmka h = 1,5 m.

AneKTpunyeckne ycnosus

[MocTosiHHOE Mone, BbI3BaHHOE pacnpeneneHem sapsaa

B ObfaKe, MpeacTaBneHo OTpULATENbHBIM HaMPSKEHEM MOCTOSH-
Horo Toka oT -20 0o -25 kKB/M (MopenvpoBaHre oTpruaTenbHOro
nonst HanpsbkeHem ot -20 0o -25 KB/M), IPUMEHEHHOIO K NoaBe-
LLEHHOW nnacTuHe. VIMnynbCHOe nose, BbI3BaHHOE MPUGIIIXEHNEM
HUCXOOSLLIEro nnaepa MOMHM, MOAENMPYETCS C MOMOLLIbKO BOSHbI
OTPULIATENBHOM NONAPHOCTY, MPUMEHEHHOW K MnacTuHe. Bpems
HapacTaHus BOMHbI TM cocTaBnseT 650 MKC. [paaneHT BOSHbI

B OCHOBHbIX TOYKax cocTaBnseT okono 109 B/m/c.

FeomeTpuyeckne ycnosusi

icnonb3dyemblin 4ns sKcrneprMeHTa 06beM AOMKEH ObiTb 4OCTa-
TOYHO 60MbLLMM, YTOObI MO3BOANTL BOCXOASLLEMY Pa3psady
CBOBOAHO Pa3BMBaTLCA:

- paccTosgHve d Mexxay BEpPXHEN MIOLLAAKOM U HAKOHEYHKOM = 1 M;

- OnameTp NoABeLLeHHOM NNacTHbl = PacCTOsSHWUS OT noase-
LIEHHOW MNacTuHbl A0 3EMIN.

MonHVEeNPUEMHKIM UCTbITbIBAKOTCA OAMH 3a APYrM B CTPOMO

VMOEHTNYHBIX TEOMETPUYECKNX YCIIOBUSAX C TOW XKE BbICOTOMN,

MECTOMOSIOXKEHMEM U PACCTOSIHMEM MEXY HAKOHEYHNKOM

1 BEPXHEN MNOLLAAKON.

Pacuyet BpemeHUn cpabatbiBaHUS aKTUBHbIX

MOJTHUENPUEMHNKOB

O6wue ycnosus

- KOMMYECTBO paspsaaoB: okono 50 Ha Kakayk KOHMUrypaLumo
(oocTaTo4HO AN TOYHOro aHanmn3a naepa MOMHUNY;

- VHTepBan Mexay paspsgamn: OAVMHAKOBbBIV ANA KaXKA0W
KOHbUrypauum, paBHbIA 2 MUH.

Perncrpauus nokasaHum

- Bpemsd cpabatbisaHus (T): HEMOCPEACTBEHHO CHATLIBAETCA C
N3MePUTENBHOrO 060PYAOBaHUS. ST AaHHbIE HE SBNSOTCS
TOYHOW XapaKTEPUCTMKOM, HO MO3BONSAIOT NIENKO YCTaHOBUTD,
CcnocobeH N paspsia NPYBECTU K pesynsTaTy;

- CBET, N3My4aemMbli NMOEPOM Ha HAKOHEYHVKE MOSTHUENPU-
eMHVKa: 3TW AaHHble NO3BONSAIOT TOYHO 3aPEerncTPUPOBaTh
MOMEHT HEMPEPLIBHOMO PaCnpPOCTPaHEHNS NNOEPa,;

- TOK paspsia N3MepsieTcst KoakCuanbHbIM LLYHTOM, Mony-
YeHHble KPVBbIE MOATBEPXKAAOT PaHee NoJTyHeHHbIE JaHHbIE;

- MPOCTPaHCTBEHHO-BPEMEHHOE Pa3BUTUE paspsaa: 3Tu
OaHHble SBNATCSA OCHOBHOW AN AaNbHENLLEro aHanm3a
pe3ynsTaToB UCMLITAHNIA.

10 | ABB BHeluHsisi MOnHVe3aLLmTa

C Mractara ) C

MnacTtuHa )
A

A A

{ 1{

AKTVBHbIN
MONIHUENPUEMHVK 1]

CrepixHeBoMn
MOSTHUENPUEMHUK

TIABOPATOPHOE SASEMIEHVIE

Na6opatopus IREQ (KaHaga - 2000)

Opyrve nokasaHus 1 namepeHus

- TOK KOPOTKOIO 3aMblKaHust;

- BOJT-BPEMEHHbIE XapPaKTEPUCTUKIN ANt HECKONBbKINX
paspsaos.;

- pacCTOsiHVE OT CTEPXKHS [0 NNACTWHbBI A0 W MOCNE KaXKAoW
KOHUrypaumu;

- 0N ABYX KOHDUrypaumii AOMKHbI NMOAAEPKMBATLCS
crnepyroLve KnMMaTnyecKme napameTpbl:
- paBnexve £2 %;
- Temneparypa +10 %;
- OTHOcUTENbHAsA BNaXKHOCTb +20 %.

®doTorpacus cpabaTbiBaHUs CTEPX-
HeBOro MonHuenpuemHuka (SRAT),
nony4yeHHas ¢ BbICOKOCKOPOCTHOIA
Kamepbl.

®dotorpacus cpabaTbiBaHUs
aKTUBHOrO MOJIHUENPUEMHUKa
(ESEAT), nony4eHHas ¢ BbICOKOCKO-
POCTHOI Kamepbl.



[Npouenypa onpegeneHns ynpexxaeHuss aSMMccumn ctprumepa
aKTVUBHOIO MOJTHUEMPUEMHMKA B COOTBETCTBUM CO CTaHOAPTOM
NF C 17-102 npunoxenne C

OnpepeneHve ynpexneHus aMnuccum cTpumepa T T 7

] ESEAT "SRAT t(MKC)
MOJIHUENPUEMHMKA N
MOMeHT BpemeHn cpabaTbiBaHMst U MOMEHT HETPEPbLIBHOMO
PacnpOCTPaHEHNs BOCXOASLLErO Niaepa nony4atoTcst nyTeM
aHaM3a BbILLEOMUCAHHbIX ONArHOCTUYECKUX JaHHbIX. 3aTeM
PaCCHYATLIBASTCS CPEOHAA BE/MHMHA OIS KAXKAOTO UCTIbIThI-
BAEMOrO MOSHUEMPUEMHIKA, a pasH1LIa MEXXAyY CPeaHNMMN

3HAYEHVSIMU U SBNSIETCS BPEMEHEM CpabaTbiBaHNS aKTUBHOIO Besenr
MOJIHUENPUEMHNKA C CUCTEMOW PaHHE? CTPUMEPHON 3MUCCUM _
T= Tsrar - Tesear . Eqoar
Moppasgenenne ABB Lightning Protection obnagaet yHukanb-
HBIMW HAyYHO-TEXHUHECKMMM 3HAHVSIMI 1 OMBITOM B AaHHOW
obnactu. £

M exp Y

C 1996 roga mbl npounseenn 6onee 40 000 ncCnbITaHWn C UCMOSb-
30BaHNEM OaHHOW MPOLEAYPb! B CNEAYOLLX BbICOKOBOSBTHBIX
nabopaTopusx:

- Nabopatopus SIAME - PAU UNIVERSITY (®paHums).

- Jlabopatopus Bazet VHV- SEDIVER (®paHums).

- L.G.E.LesRenardieres - ELECTRICITE DE FRANCE.

- Jlabopatopus Bagneres de Bigorre HV - LEHTM (®paHupms).

- Nabopatopus Varennes Jlabopatopus (KaHaga). K
- Korea Electrotechnology Research Institute - KERI (Kopes).

- WHVRI - Wuhan High Voltage Research Institute (Kutan).

TIETIE e v
G e o S “"‘

3

[fin Yoo

Cualifoudre
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IcnbITaHys 1 nccnenoBaHs

Lenn

MHorve rogbl nogpasneneHe MmonHmesawnTsl ABB nHeectnpyet

cpencTBsa B U3yHeHre YCTPOWCTB MOSHMe3aLLUNTbI U NMprKIa-
[bIBaET BCE YCUNUS A5 NOBbILLEHWS aDEKTUBHOCTU CBOMX
MPOAYKTOB.

WcnbitaHns B nabopaTopHbIX YCNOBUSIX

C 2003 roga Hall 3aBof, pacnonoXeHHbI B baHbep-ae-burop
(PpaHuVs), UMeeT COBCTBEHHYIO NabopaToputo, NO3BOSSIOLLIYIO
MCMbITbIBATb BbiyCKaeMble YCTPOMCTBA 3aLLnTbl OT MMMYbCHbIX
nepeHanpskeHuin hopmoit BonHbl 10/350 MKe 1 8/20 MKc, a
TaKXXe YCTPOMCTBA 3aLLMTbI OT MPSAMbIX YA3p0B MOSHAA TOKaMM
0o 100 KA.

Mbl Tak>Ke UCMbITbIBAEM CBOW MOJSTHNEMNPUEMHVKM B BbICOKO-
BOJILTHOW flabopaTtopum, HaxoasLLENCs Heganeko OT 3aBoaa,
Ha COOTBETCTBME HOPMATUBHBLIM TPE60BaHMAM, C MOMOLLbIO
reHepaTopa, BbloaroLLero HanpsxeHre 3 MB.

Monesble ncnbiTaHNA
3KCI'IepI/IMeHTaJ'IbeII7I MOMUIOH O/191 U3YHeHUS BO3OENCTBUSA
NPSMbIX YA2POB MOSIHAM Ha CUCTEMY MOSTHUE3aLLMTbI Bbifl

12 | ABB BHeluHsisi MOnHVe3aLLmTa

MoCTOsIHHbIE MONEBbIE UCCNEnoBaHNA BO PpaHLm 1 Opyrx
CTpaHax npecnenytoT TpW rnasHble Lienu:

yNyuLIeHe Moaenei MONHUesaLLnTbI;

MOATBEKAEHNE Y)Ke N3MepeHHOW B nabopaTopusix addex-
TUBHOCTW aKTVBHbBIX MOSTHUEMPUEMHVIKOB B XOLE UCTIbITaHMiA
Ha MECTHOCTW;

OLIEHKa 3NEKTPUHECKUX XapaKTepUCTUK 0GOPYOoBaHNA B eCTe-
CTBEHHbIX YCIOBUSIX.

pas3MeLLieH Ha BepLUunHe [MyK-aro-Muan Bo PpaHLy3CKnx
[MpeHesix, KOTOpble N3BECTHbI BbICOKOW YaCcTOTOW yAapoB
MonHMK (30 rpO30BbIX AHEN B roay).

«[vk-aro-Muagn», N3BeCcTHasa acTPOHOMMYECKas obcepBa-
TOPUS, OAET YHUKAbHYIO BOSMOXXHOCTL BECTU HabnogeHVe
32 MOJHUAMY B COTPYOHNYECTBE C aCTPOHOMaMM.

Llenb akcnepuMeHToB:

noaTBepauTb BpeMst cpabaTbiBaHNS aKTUBHbBIX MOMHUENPU-
EMHWKOB MO CPaBHEHNIO C TRAANLMOHHBIMWA MONHUENPUEMHM-
Kamu;

HanpaBWTb TOK MOJSTHUI, 3aXBa4YeHHbIX MOMHMENPUEMHUKOM, B
HM3KOoBOSILTHBIE Y3UIT;

MPOBEPUTL YCTOMYMBOCTL 060PYAOBaHMSA K yaapam MOMHUN

1N HECTaHOAPTHBIM KINUMATUHECKMM YCNIOBUSIM.




IcnbITaHns n nccnenoBaHns

MoneBble ucnbitTaHusa Ha BepLunHe MNuk-gro-Mugu ge burop
YHUKaNbHOE MECTOMOIOKEHME MO3BOSSIET UCMbITLIBATL HALLY
MPOAYKLIMIO B KpaiHe CypPOBbIX YCOBUSX (CUIbHBIE BETPSI,
SKCTPEMANBHO HU3KME TEMMEPATYPbI), TaK KaK 3TW UCMbITaHWA
nMpoBOASTCA Ha BbicoTe 2830 M. 3TO NO3BOSIAET NyyLIE NOHATH
Takoe ABNEHME, Kak MOSTHWS. Mbl MCMOMb3YEM BbICOKOCKO-
POCTHbIE Kamepbl, MPUBOPbI PErUCTPALIMN TOKa MOSTHK, OCBE-
LLIEHHOCTW 1 HANPAXKEHHOCTU 3NIEKTPUHECKOrO MON4.

[pyrim MECTOM O19 MPOBEPKU TEOPETUHECKMX 3HAHEHWIN

B pearbHbIX YCNOBUSX SBMAETCS CTaHUMs Tayne, pacnonoXkeHHas
Ha BbicoTe 2300 M.

Ha aT1x nonnroHax Mel 3aHMMaemMcs OyHAaMEHTaNbHbIMI UCChe-
[OBaHUSIMU MOJSTHUIA B MOCTOSHHOM COTPYAHUYECTBE, Aenas CBOW
BKJ124, B (PyHOAMEHTAIbHOE UCCNEA0BaHMNE MOMHUN.

OKcnepuMeHTanbHas nnowanKka B yCnoBUsX €CTeCTBEHHbIX
rpo30BbIX pa3psnoBs
- Pacnonoxena B BepxHux MNupeHesx Bo paHumm.

- YpoBeHb rpo30B0oK akTMBHOCTY: 30 MPO30BbIX AHEN EXKEFOOHO.

3KCI'IepI/IMeHTaJ1beIe naowankm ¢ UCKyCCTBEHHbIMU
yoapamm MOSTHUIA

[OCKONbKY MOHNM BO3HNKAIOT ClyHanHo, bbinv padpabo-

TaHbl TEXHOIOMNN I/ICKyCCTBeHHOI7I nHgmaumn MOJ'IHI/II7I, KOTOPbIEe
YCKOPSIKOT MPOLIECC N3YHEHNSt 3TOMO NMPUPOAHOIO SBNEHMS.
MeToayika NHALMaLIMN MOJTHIA 3aKIIKo4aeTCst B TOM, YTO, Koraa
BO3HMKAIOT YCNOBUS 4151 MOSABMNEHNSI MOSIHWW, B HarNpaBneHue
rPO30BbIX 06/1aKOB OTMPABISETCS PaKeTa C LUNendoBbIM NPOBOA-
HVKOM, KOTOpasi BbI3bIBAET yAap MOHUN B 3KCMEPUMEHTaIbHYHO
nnoLLaaKy.

[MPOBOAHMK MOXKET BKJTHOHATb U3OMSLIMOHHBIV Y4acTOK ANs
NHALIMALMN MaKCUMaSIbHO BO3MOXXHOIO YnCa yaapoB MOSHUIA.

- [Mnowagka, pacnonoxeHHast B [Npurea a'Anbe B MPOBUHLMMA

OBepHb, PpaHus.

YpoBeHb rpo3oBon akTnBHOCTH: 30.

Llenb akcnepuMeHToB:

- OUeHKa paboTbl CHETHNKOB Pa3psaoB MOTHUM 1 HU3KO-
BOMbHbIX Y3WI B NONeBbIX YCNOBUSX;

- OLeHKa YCTONYMBOCTY OOOPYLOBAHVSA K MHULIMPDYEMbIM
yaapam MOJIHUM.

- [nowagka, pacnonoxeHHas B Kamn BnaHguHre (Gnopuaoa/

CLUA).

YpoBeHb rpo30oBon akTnBHOCTN: 80.

Llenb akcnepuMeHToB:

- MoATBEepOVTb YNpeXxaeHue no BpemeHu cpabaTbiBaHus
AKTUBHbIX MOJTHVENPUEMHMKOB MO CPaBHEHWIO C TpaauLn-
OHHbIMW CTEPXHEBBLIMM MOTHUENPUEMHNKAMM;

- cobpaTb AaHHble AN COBEPLUEHCTBOBaHMS MOAENEN
MOJSTHNE3ALLNTLI.
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YcTponcTea 3axBaTta MOJSIHAN

MonHuenprneMHnkmn

AKTUBHbIE MOJIHUENPUEMHNKN C CUCTEMOWN paHHEN CTPU-
MEpPHON SMUCCUN N TPAOULMOHHbIE CTEPXXHEBbIE MOJIHUENPU-
EMHUKN

Kak npaBuio, HaKOHEYHKM MOSTHUEMPUEMHNKOB OOMKHbI PACTo-
naratbCst Kak MUHUMYM Ha ABa METPa BbILLE CaMblX BbICOKNX
TOYEK 3aLMLLI@EMOrO 34aHs.

[MOSTOMY VX MECTOMOMOXKEHNE AOMKHO ONPENENaThCs C yHETOM
OBBEKTOB Ha KPOBME 34aHNst: ObIMOBbLIX TPYO, (hnarLliToKoB,
BbILLEK 1 aHTEHH. B naeane kak pas st ys3BMMble TOYKU U
[OMKHbI BIBUMPATLCH B KAHECTBE MECT YCTaHOBKM MOJTHUENPUEM-
HNKOB. MOMHMENPUEMHNK MOXET ObITb YCTAHOBSIEH Ha TENECKO-
MNYECKON (YANMHSAIOLLEN) MaYTe.

Halum Teneckonnyeckmne MaYyTbl N3 HEPXKABEIOLLIEN CTanm

C AOMNONHUTENBHBIMU CEKLINAMU MOTYT AOCTUraTb BbICOTbI 8,5 nnm
11 M, BKJKOYas BbICOTY MOSHMENpreMHmKa. OHM Bbinv cneup-
anbHO CMPOEKTUPOBAHbI Tak, YTOObl YCTPaHUTb HEOOXOANMOCTb
1CNONb30BaHNA pacTshkek. OgHaKo, ECNM MO KaKOW-TO NPUYNHE
YCTaHOBKW PaCTSXKEK He 13bexxaTb (Hanpumep, Korga TOKOOTBOL,
3aKpernseH C MOMOLLBIO MIOCKOW NMOACTABKM, Pa3MeELLEHHOM

Ha KpblLLE 30aHUS 1 MOABEPIraeTcst BO3OENCTBUIO CUIbHbBIX
BETPOB), PACTSPKKI OOMKHbI OblTb M3rOTOBMEHbLI N3 CTEKOBO-
JIOKHa anameTpom 5,6 MM. INpr MCNonNb30BaHWK MeETaNINYe-
CKUX Kabenem ans pacTaKeK HUKHNE aHKEPHbIE TOYKM AOSMKHbI
ObITb COEAMHEHbI C TOKOOTBOAAMM C MOMOLLIbKO MPOBOASALLIErO
mMaTepurana Toro »e Tuna. Halwa koMmnaHma npeanaraeTt Lenbiin
psa, KPENNEHUA, NOAXOAALLMX B OOMbLUMHCTBE CUTYaLMN.

MW YyCTaHOBKE HECKOJIbKMX MOSTHUEMPUEMHNKOB Ha OfHOM
30aHUN 3TU MOJSTHUEMNPUEMHNKM OOMKHbI OblTh CO8AMHEHbI MPOBO-
OHVKOM, KPOME Cy4aeB, KOraa TOKOOTBOA, AOSIKEH MPOXOanTb
Yepes npensTcteune 6onee 40 CM B BbICOTY.

D < 40 cMm: coeHATb MOTHUEMPUEMHUKN.
D = 40 cMm: He coeMHATE MOTHUEMPUEMHUNKN.

[Mpu 3aLmTe TakMx OTKPbITbIX OOBEKTOB, Kak CNOPTVBHbIE
nnoLwaaxun, Nonsa ana ronbda, nnaBatefbHble 6acCerHbl 1
KEMMUHIW, aKTVIBHbIE MOTHUENPUEMHIVKM YCTaHABNMBAIOTCH Ha
crneupasbHbIX onopax — oHapHbIX CToNbax, ornopax JIMHUN
aMeKTponepeaayqn 1 Opyrimx OKpy>atoLLmx o6bekTax, C KOTOPbIX
MOMHNEMPUEMHIVIK MOXET 3aLLUMTUTL Bnmsnexxallyto obnacTb.

Halue nporpammHoe obecnedeHne Pulsar Designer nossonsiet
CMPOEKTVPOBATL MOJSHYK CUCTEMY MOSTHME3ALLMTLI CO BCEMM
JaHHbIMN 06 YCTaHOBKE, CMMCKOM [AeTanei, MakeToM 30H
3alWMThLI 1 cepTudmKaTamMn UCMbITaHWn. Bce 3To KIMEHT nosyYaeT
B OIHOM TEXHNYECKOM AOKyMeHTe B dhopmate PDF.

MpaBuno coegMHeHNss MONHNENPUEMHUKOB NPU YCTaHOBKE HECKONbKNX WTYK Ha opHomn KpbiLllie
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YcTponcTea 3axBaTta MOSIHAN

Ocob6blie cnyyan

AHTEHHBI

Mo cornacoBaHWio C BNadebLIEM aHTEHHbI YCTPONCTBO MOXET

ObITb YCTAHOBMIEHO HA MaYTy aHTEHHbI, MPW YCNOBUK, YTO

BbIMOTHEHO HECKOMBKO YCOBUIA, & UMEHHO:

- HaKOHEYHWK MOJTHMENPUEMHMKA BO3BbILLAETCS HAf, aHTEHHOW
MUHVMYM Ha 2 M;

- @HTEHHbIN KOaKcHasbHbI Kabeslb MPONOXEH BHYTPY aHTEHHOM
MaYTbl;

- 06Lasa onopHast MayTa He TpebyeT KPernneHns pacTsXKkamu;

- COeOVHeHMe C BEPTUKAbHbIMN TOKOOTBOAAMW OCYLLECTBNSA-
€TCH C MOMOLLIbKO 3aKMMa Ha OCHOBaHUW MaYThbl.

OTOT LWMPOKO UCMONb3YEMbI CErOAHA CNOCOD UMEET TPU MPEN-

MyLLIECTBA:!

- TEXHUYECKOE (3a3eMeHNEe CaMON aHTEHHDI);

- BM3yallbHOE (0gHa MayTa BMECTO ABYX);

- CTOUMOCTb.

Cnenyet OTMETUTb, YTO aKTUBHbBI MOTHUEMPUEMHVK HE MOXET

1ICNOb30BaTLCA B aTMocdepe ¢ Temnepatypomn 6onee 120 °C.

MpombilwneHHble TPpy6bl

AKTUBHbIA MOMHNENPUEMHIIK:

- MOJSHHVENPUEMHVK LOSDKEH ObITb YCTAHOBMNEH HA OTCTOSLLEN
mMayTe (2CTHOHRIZ501) kak MOXHO Aanblie OT AbiMa 1 eaKnx
ncnapeHnii;

- MayTa JomkHa 6bITb 3aKpernseHa B ABYX TOYKaXx, Kak nokasaHo
Ha PUCYHKeE.

Cnenyet OTMETUTb, YTO aKTVBHbIN MOTHUEMPUEMHNK HE MOXXET

1ICNOb30BaTLCA B aTMocdepe ¢ Temnepatypon tonee 120 °C.

MUH. 2 M

G

aKTVIBHbI
MOJTHVENPUEMHNK

aHTEeHHa

Mauta .
N3 HEP>KaBeoLLEN CTanm
35 MM

2CTHO70011R0000

O

H/ AKTVBHbIN
MOJTHNENPUEMHUNK

| Ji
// ™~ oTCTOAWNI fepKaTesb

|~ TOKOOTBOA
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BepTI/I KaJlbHblE TOKOOTBOAbI

Kpatkuin 0630p

KenatenbHo, YTObbl BEPTUKANbHBIE TOKOOTBOAb! OblNN N3rOTOB-
NEHBI N3 MEAHBIX JTY>XXEHBIX IEHT LUMPUHOM 30 MM 1 TONLLHON

2 MM. MonHus npeobpasyeTcs B BbICOKOYACTOTHBIV TOK, KOTOPbLIV
TEYeT N0 NOBEPXHOCTU MPOBOAHMKOB. [1pr TOM >Ke nonepeyHoOM
CeYeHU NNOCKUA MPOBOAHMK MMEET BONbLUMI NEPUMETP.
VICKNtOYeHneM 13 BbILLENPUBEOEHHOIO NpaBmia SBNsTCA
30aHNS C alMtOMVHNEBOW OBNLIOBKOW, HA KOTOPOW MeHbIE TOKO-
OTBO/bI MOIyT CO3[1aBaTb SABMEHNE SEKTPONUTUNYECKOM CBA3N.

B sTom cnyqae Heo6xo4MMO MCMONb30BaTh alItOMUHUEBYIO JIEHTY
30 X 3 MM 1N BUMETANNINHECKOE COEANHEHME.

B HekoTopbIx CrnyyasiX, KOraa HEBO3MOXXHO 3aKPEMUTb MELAHYIO
JIEHTY, MOXKHO MCMOMb30BaTb KPYMIbI MEOHbIA Ny>KEHbI
TOKOOTBOZ AMaMETPOM 8 MM. Eciin Heobxoammo nepuogmye-
CKOe MepeMeLLiEHNE TOKOOTBOAA, MOXXHO 1CMONb30BaTb MOKYHO
MELHYIO JTy>KeHYto onneTky 30 X 3 MMm.

MyTb TOKOOTBOAA

[yTb HEOBXOOAMMO MNAHNPOBATb C YHETOM PACMONOXKEHMS
3azemneHnst. MNyTb JOmMKeH BbiTb MO BO3MOXXHOCTY MPSIMbIM

1 KOPOTKMM, HEOBXOANMO n3beraTb Pe3KMX N3rnoos

1 MOBOPOTOB. Pagnyc n3rnboB O0MKeH COCTaBNSATb He MeHee

20 cMm. [Insa BbINONHEHMSI MOBOPOTOB OTBOA0B HEOBXOANMO
1CMoNb30BaTh NpeaBapuTeNsHO POPMOBaHHbIE U3MWBbI, N3rOTOB-
NEHHble 13 ny>keHon Mean 30 X 2 MM.

HeobxoamMMo BbIGMPATL MyTb, MPY KOTOPOM TOKOOTBOAb!
MPOOXKEHbI BOOMb 3NEKTPUHECKNX KaHAOB U He MepeCceKaroTCs.
Ecnm n3bexxkatb nepeceqeHnss HEBOSMOXHO, CNEAYET 9KPaHMPO-
BaTb MPOBOOHNKM Ha AIMHY 1 M C K&XKOO0M CTOPOHbI.

B nckntioumnTensHbIX Criydasix, Koraa BHELLHWA BEPTUKabHbIN
TOKOOTBOZ, YCTAaHOBUTb HEBOSMOXXHO, TOKOOTBOL, MOXET Mposieratb
4Yepes KaHan anst MHXXeHePHbIX KOMMYHUKALWAA, MPX YCNOBUN YTO
OH He VCMonb3yeTcsa ANs Apyrux uenen (M Npy ycrnoBumn cornacust
cny>x6 6e30MacHOCTY 1 NPOBEPSIOLLIMX OpraHM3aLini).

Korga sgaHve ocHaLLEHO METaNIMYECKON HapYXXHOW O6MNLIOBKOM
NV KAMEHHOW UMM CTEKNSIHHOW OBNMLIOBKOW, TOKOOTBOA MOXET
OblTb YCTaHOBNEH Ha BETOHHOM (hacafe MM Ha OCHOBHOM
Kapkace, Nnof Hapy>xHown o6LUMBKOM. B aToM cnydae npoBoasiLLme
4acT OBLUMBKM AOSMKHBI ObITb COEAVHEHbI C BEPTUKATbHBIM
TOKOOTBOZOM B BEPXHEW N H/XKHEN HaCTW.

He MeOHbI TOKOOTBOA, AOMKEH ObITb pasMeLLleH Bofiee HYem

B 10 CM OT IErKOBOCMNIaMEHSAOLLIErOCst MaTepuasnia Hapy XHOM
OBLUIVBKM, €CM €ro NAoLLaAb MNOMEPEYHOro CEHEHNA MEHbBLLIE
100 mm2. s nnowwaam nonepedHoro ceverns 100 mm?

1 60MbLLUEe HET HEOBXOANMOCTU BbIAEPXKMBATL PACCTOSHNE MEXAY
TOKOOTBOZAOM W IErKOBOCTMNAMEHSAOLLIMMCS MaTeprasiom.

[ns npoBepkn MOMyT GbITb BbIMOMHEHbI KOHKPETHbIE PACHEThI
MOBbILEHMSA TEMMePaTypb!.

Takuve ke TpeboBaHMA MPUMEHSAIOTCSA KO BCEM JIErKOBOCMNamMe-
HAIOLLMMCS MaTepuariam Ha KpbliLLe (Hanpumep, CONoOMEHHast
KpbILLIQ).
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®opmMmbl n3rnéa ToKooTBOAA

L: anuHa narub6a B meTpax

d: wnpuHa nsrnb6a B meTpax
Puck guanektpudeckoro npo6os
ycTpaHseTcs, ecnm cobnoaeHo
ycnosue d>L/20

lNMpoknagka BHYTpW 3aaHus

Korga BepTukasbHbI TOKOOTBOA, HE MOXKET BbITb YCTaHOBIIEH
CHapY>Xn 06bEKTa, OH MOXET ObITb 3aKPEMIEH BHYTPW HA MOHYHO
NN HEMOJHYIO BbICOTY 06beKTa. B aTOM cryyae BepTukasibHbIi
TOKOOTBOZ, JO/MKEH BbITb PasMeLLieH BHYTPY CrieLmasibHOro
HEBOCTIAMEHSEBOIO U U30IMPOBAHHOIO KaHana. [ns BHYTPEHHNX
BEPTUKAIbHBIX TOKOOTBOLOB TakXXe LOMKHO ObiTb PaccyMTaHoO
NPOCTPAHCTBEHHOE PasHECeHVe, YTO NO3BONUT ONpefenuTb
HEeoBX0oOVMBIN YPOBEHb N30MALMN OTAENBHOMO kaHana. Bnageney
3[aHNS OOIMKEH OblTb MPEeayNPEXOeH O CIOXKHOCTSX, BbITEKAOLLMX
N3 HEOHXOOMMOCTM MPOBEPKM N TEXHNHECKOTO OBCTY>KMBAHUS
BEPTUKASIbHBIX TOKOOTBOAOB W PUCKOB MEPEHANPSPKEHNST BHYTPA
3paHus. B rpo3oBble nepriofpl OCTYN NOAEN K CheUmanbHOMyY
KabenbHOMY KaHauy OO/MKeH 6bITb OrpaHMYeH U AOMKHbI BbITb
peaM30BaHbl Mepb! 3aLLUTbI K&XXO0M0 BEPTUKAIbHOMO TOKOOTBOAA
(cm. Mpunoxkerne D ctaHpapta NF C 17-102, n3gaHne ceHTabpb
2011 roga), BKNtoYasi sSKBUMOTEHLMAIbHOE COEAMHEHIE MOMOB C
TOKOOTBOLOM.



BepTI/I KaJ1lbHblE TOKOOTBObI

MapaneTHble CTeHbI

Ecnm nuueBas 4YacTb NapaneTHOW CTeHbl MEHbLLIE MM paBHa

40 cM, MakcHMarbHbIA Yron HaKoHa BEPXHEN YacTh BEPTU-
KaslbHOrO TOKOOTBOAA AOS/MKEH COCTaBNATL He B6onee 45 °. [1na
napaneTHbIX CTEHOK C BEPXHEN YacTbto 605ee 40 M HEOHOXOAMMO
OCTaBWTb HEKOTOPOE MPOCTPAHCTBO UM MPOCBERINTL OTBEPCTME
OramMeTpoM MUHUMYM 50 MM. ECim 3TO HEBOSMOXXHO, TO BO
n3bexxaHmne pPeskoro nogbema HeobxoaMmo YCTaHOBUTb OMNOPbI
TOW >k BbICOTbI, YTO 1 NapaneTHas CTeHKa.

CoepunHeHne

MOnHVENPUEMHIK COEOMHAETCS C BEPTMKASIbHLIM TOKOOTBOAOM
C NMOMOLLIbIO COEANHUTENBHOMO 3aXKMMa, KOTOPbIN OOMKEH ObITb
HaeXKHO 3aKpenneH Ha MadTe. JleHTa 3aKpennseTcs Ha TeNecko-
MNYECKOM Ma4Te C MOMOLLbIO 3aXKVMOB 13 HEPYXKABEIOLLIEN CTau.
TokooTBOABI MOTYT ObITb COEAVMHEHbBI APYT C APYIOM C MOMOLLBIO
COBOMHUTENbHbBIX NIEHT.

KpenneHuns

HesaBrcrMO OT Tvna onopbl, BEPTUKabHbIN TOKOOTBOZ, AO/MKEH
ObITb 3aKPEMNEH MUHVUMYM 3 KPEMIEHNSIMM HA MOFOHHBIA METP.
[1ns pasMeLLieHns TOKOOTBOAOB Ha ONPEAENEHHOM PacCTOSHAN

1 BO 136eKaHme KOHTaKTa C NEerkoBOCMIaMeHIEMbIM MaTEpUaIoM
(HampuMep, CONOMON NN AEPEBOM) UCMONB3YKOTCSA U30NATOPbI.
KpenneHrus 0omkHbl NOAxXoauTb ANs MaTeprana oobekTa v
OOSMKHbI BbITb YCTAHOBMEHbI Tak, YTOObI He yXyaLwaTb BOAOHENPO-
HMUaeMOCTb 1 OOMNyCKaTb TernsioBoe pacTsaXXeHe TOKOOTBOAA.

KoHTponbHOe coeguHeHne

Karkabih BEPTUKaSIbHBIN TOKOOTBOA, AO/MKEH ObITh OCHALLIEH
KOHTPOJBbHBLIM COeaUHEHNEM NN COEANHNTENBHBIM 3BEHOM,
MO3BONSAOLLMM U3MEPSATb COMPOTUBNEHNE 3a3EMIEHNS MOSTHNE-
OTBOAA W LIENIOCTHOCTb LIEMW BEPTUKASIbHOIO TOKOOTBOAA.
KOoHTponbHOe coeanHeHre 00blHHO pasMeLLiaeTcs B 2 M OT
YPOBHS 3eMN, YTOBbI AOCTYM K HEMY MOXHO ObIN0 MOAyYUTb
TONbKO AN U3MepeHns. [ns cCOOTBETCTBMA CTaHAapTam
KOHTPOMNBbHOE COeAMHEHME OOMKHO OblTb 0603HAYEHO ClIoBaMK
«MOJTHVEMPUEMHUK>» 1 CUMBOJIOM «3a3eMrieHne». Ecnm TokooT-
BObl CMOHTUPOBaHbI Ha METANNNYECKNX CTONOAaxX UK ¢ CoOeanHe-
HMEM C METANNIMYECKMM KapKaCcoM U OBLLINBKOW, KOHTPOMbHOE
COoeaMHeEHNE OOMKHO BbiTb PasMELLIEHO B CNeUMalIbHOM KOIoaLEe
3a3eMJIeHNS Ha PACCTOSHMM OKONO 1 M OT OCHOBaHWSA MeTaNn-
4YEeCKOW CTeHbl BO N36eXKaHME VICKaXKEHWST MOKa3aHUIn 3MepeHnst
COMPOTUBAEHNS 3a3EMIEHNS], KOTOPOE BOSHUKHET 3@ CHET
BKJTIOHEHUST B UBMEPEHME SNEKTPUHECKOrO COMPOTUBIEHMS
MEeTaIIHECKNX YacTel 30aHNS.

3awmTHbIN 3KpaH

Mexxay KOHTPOMbHbLIM COEAMHEHNEM N 3a3EMNEHNEM NEHTA
3alyLLeHa 2-MeTPOBbIM 3KPaHOM 13 OLIMIHKOBAHHOM 1
HEP>KaBEKOLLIEV NIMCTOBOV CTaNu, 3aKPENEHHbIM 3 3aKMamu,
BXOASALLWMMM B CTAHAAPTHYHO KOMIMIEKTALMIO SKpaHa.
3alLUUTHBIN 3KPaH MOXXET ObiTb N30MHYT B COOTBETCTBUM

¢ hopmon 3gaHns.

Mpepynpexpatowas Tabnuyka: Mepa 3awmTbl OT HanpsiKeHNs
NPUKOCHOBEHMSA 1 Liara

[axxe ecnv cuctema MomnHMe3aLWTbl CPOeKTMpOBaHa 1
MOCTPOEHa B COOTBETCTBUM C BblLLIEyKa3aHHbIMU TPeBoBaHUSIMN,

nrobens

JleHTa BeprT.
TOKOOTBOAA
KPIOK

30 nnm 40

KOHTPOSIbHOE
coefvHeHvie

3alLUNTHBINA
aKpaH

45°
Makc.

40 cm

Makc. MeaHasa neHTa

30x2

3 MPUBMHYEHHBIX AepXKaTens
113 HEpXXaBetoLLei1 CTanm
Ha 2 M 3aLLMTHOrO aKpaHa

3aLUMTHBIN BKPaH

MefHas KaTaHka
© 6 unm 8 MM
mepgHast neHta 30 x 2

B OMpeAENeHHbIX YCNOBUSAX 30Ha BOM3W BEPTUKASIbHBLIX TOKO-
OTBO[OB CHapY>XM 06 beKTa MOXET BbITb OMaCHOWN AN XKN3HU.
Takas 0onaCcHOCTb CHDKAETCS 00 NMPUEMIIEMOrO YPOBHS, €CN
BbINOJHAETCSA OOHO M3 CNEAYIOLLMX YCNOBWIA:
BepoaTHOCTb HaxoxaeHWs BOMM3M BEPTUKASIbHbIX TOKOOTBOOOB
JHOOEN NN NPOJOIKUTENBHOCTD UX HAXOXKAEHNST BONU3N TaKnX
TOKOOTBOLOB 04eHb Mana. CucTema eCTeCTBEHHbIX BEPTU-
KaJTbHbIX TOKOOTBOAOB COCTOUT BOJIee YeM 13 AECATU METANNN-
YECKMX KOMOHH 06BEKTA, SNeKTpuiecKkast LeNoCTHOCTb KOTOPbIX
obecrneveHa Hafnexxallym obpasom;
KOHTaKTHOE CONMPOTUBEHME MOBEPXHOCTHOMO CAOSA MOYBbI
B nMpefenax 3 M OT BEPTUKASIbHOMO TOKOOTBOAA COCTaBNAET
He meHee 100 KOm.
MPUMEYAHWVE: Cnon nsonsumoHHOro Matepuana, Hanpumep
cnov acdansta TONWMHOW 5 CM Ui CNoW rpaBuns TOALWMHON
15 cM, OBbIMHO YMEHbLLUAET ONacHOCTb 0 MPUEMIEMOrO YPOBHS.
Ecnn H1 0gHO 13 STUX YCNOBWIA HEe BbIMOMHAETCS, OOMKHbI
ObITb NPUHATLI CNEaYIOLLME MEPbI 3aLLNTbI XKWBbIX CYLLIECTB OT
MOPaKEHS ANEKTPUHECKMM TOKOM:
- MPUMEHEHWE N30NALMN OTKPBITBIX BEPTUKASIbHBIX TOKOOTBOAOB
C UMNMYJbCHBIM BbIEPXKMBAEMbIM HAMPAXKEHNEM
100 kB, 1,2/50 MKC, HanpuMep, CLUMTLIM MOMMSTUNEHOM
TONLLMHON MUHUMYM 3 MM;
- (husmHeckne orpaxkaeHVs W/nnm NpenynpeXxaatoLLine 3HaKm
0N CBEAEHVSA K MUHUMYMY BEPOSITHOCT MPUKOCHOBEHWSA
K TOKOOTBOLAAM.
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BepTI/I KaJlbHblE MOJTHNEOTBOObI

CyeTunk yaapoB MOJTHUNA

YCTaHOBKa CHETHMKA MOXET BbITb HEOOXOAVMA AJ151 COOTBET-
CTBUSI HOPMATVBHBbIM TPEBOBAHWSAM MW YTOObI MOHMMATL, KOraa
CrnenyeT NpOBOAMTb MOSHYIO MPOBEPKY YCTAHOBKM MOCHE YAapOB
MOSTHUW. HEO6X0OMMO YCTaHaBNMBATL OOMH CHETUMK Ha KaxKabI
MOJSTHUENPUEMHVK. [1pK MCMONB30BAHUN MOMHNESALLINTHON CETKN
HEOBXOAVMO YCTaHaBNMBAaTb OAVH CHETHMK Ha KaKable

4 BepTVKaJIbHbIX TOKOOTBOAA. KOHTPOBHOE COEAVHEHNE OOMKHO
pacnonaratbCs B 2 M OT MOBEPXHOCTU 3eMin. CHETHMK OOMMKEH
ObITb MOCNEA0BATENBHO COEANHEH C BEPTUKAIbHBIM TOKOOT-
BOZOM.

CHETHUMK 1 PETNCTPATOP YAAPOB MOSHUIA XPAaHUT ATy U BPeMsi
yaapa, a Takke 3Ha4eHNst ToKa MOJHNN.

MonHuenpuemHas cetb

Ha kpbliwe

MonHvenpremMHble CETU C TOKOOTBOAAMM Pa3MeELLaroTCs Ha
Kpblie. LLlar s4erku 3aBUCUT OT YPOBHSA 3aLLUTbI U HE OOMMKEH
npesbiLats 20 M. [NepBoHaYaIbHO CTPOUTCSA

3aMKHYTbI MHOTOYrOSbHUK, MEPUMETP KOTOPOIO COBMELLIEH

C rpaHnLamMn Kpbilun. [lanee BbINOMHAKOTCS NONepeYHble TOKOOT-
BO[b!, YAOBNETBOPSAIOLLME YCAOBMIO B OTHOLLEHUN MaKCMaSTbHOM
LLUIMPWHBI CETKW. ECN Ha KpbILLE NMEETCH KOHEK, MPOBOAHNK
[OOMKEH MPOXOANUTL MO Ero KOHTYPY.

Ha cteHe

BepTrKanbHble TOKOOTBOAbI Pa3MELLIAKOTCS Ha yrnax 1 BbiCTyna-
FOLLIMX HaCTaX 34aHMs MO MakCUManbHO CUMMETPUYHOW 1 pery-

JISPHOWN CXeme.

CpenHee paccTosiHNE MeXAy ABYMSI COCEAHVMM TOKOOTBOAAMM
3aBUCUT OT TPeBYEMOrO YPOBHS 3aLLNTbI.

YpoBeHb 3aluThl PacctosHue mexgy Pa3mep KpoBenbHOM

(IEC 62305-2) 2 ToKOOTBOZAMM MOJIHUENPUEMHOI ceTn
(IEC 62305-3) (IEC 62305-3)

I 10m 5x5

Il 15 M 10x 10

I 20m 15x 15

I\ 25 M 20x 20
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OKBUMNOTEHLIMAIbHOE COeAnHEHME

0630p

Korza ToK MOMHUM MPOTEKAET Yepe3 TOKOOTBOA, BO3HUKAET

pasHnLa B NoTeHUmanax ToOKooTBoAA 1 GvpkanLInX MeTa-

JINYECKMX CETAX (CTaNbHbIE KapKachl, TPYObl 1 MPOY.) BHYTPW

1 CHapyxu 3gaHng. Mexxay ABYMS OMMCaHHbIMU TOYKaMU MOXKET

BO3HWVKHYTb MCKPOBOW Mpobor. CyLLEeCTBYIOT ABa cnocoba

peLLeHNst aHHOW NPOo6nemMb:

a) BbinonHeHne coegmHeHnsi, MO3BONSAIOLLIErO BblPaBHMBATb
NOoTeHUMasbl MEXAY TOKOOTBOAOM Y METAIINHECKMM
YacTaMU 30aHNS.

b) Bblaeprkka N0 pacCTOAHUIO MEXXAY TOKOOTBOAOM W METASIN-
YECKOW CETHIO.

Bblgep>xka no pacCTosHWIO — 3TO PACCTOsAHNE, NPV COBNIOAEHN

KOTOPOrO HE MOXET BO3HMKHYTb MCKPOBOW MPOOOM MEXOY TOKO-

OTBOAOM, MPOBOASLLMM TOK MOJSIHUW, 1 COCEOHUMU METaNYe-

CKUMU HYacTaMM 30aHnst. Tak Kak 3a4acTyro TPYAHO rapaHTupoO-

BaTb, YTOObI CUCTEMA MONTHME3ALLMTHI Bbl1a OCTATOYHO U30SK-

poBaHa BO BPEMS YCTAHOBKM U ByAeT OCTaBaTLCHA TaKOBOW B

Clly4ae CTPYKTYPHbIX M3MEHEHWIA, CTPOUTENBbHBIX PaboT 1 T.4.,

BblpaBHMBaHWeE NOTEHLMANIOB YaCTO ObIBAET NPEANOYTUTENbHEE.

OpHako eCTb crnyyan, B KOTOPbIX BblpaBHUBaHME NOTEHLMAIOB

He NCMOMb3YETCA (HanpUMEP, NPU HAIMHU BOCTIIAMEHSAIOLLIMXCS

VN B3PbIBOOMACHBIX KabenbHbIX KaHanoB). B gaHHOM cnyyae

BEPTVKASIbHbIE TOKOOTBObI MPOK1aAbIBAIOTCA C BbIASPXKOW MO

PaCCTOAHNIO.

Pacuer BblAEP>XXKN Mo PpacCTOAHNIO

S (M) = kixli(:]XL

roe:
«ke» — KoadhhULMEHT, onpeaensieMbli KOAMNYECTBOM TOKOOT-
BOAOB Ha KaXkablii MOJIHUENPUEMHUK:

kc =1 ana oaHOro BEPTUKaNbHOro TokooTeoaa, ke = 0.75 ans
OBYX BEPTUKaSIbHbIX TOKOOTBOAOB, KC = 0.6 AN Tpex TOKOOT-
BOOOB, k¢ = 0.41 gna YeTbipex 1 6onee TOKOOTBOAOB.

«ki» onpegensietca TpebyeMbiM YPOBHEM 3aLMUTbI:

ki = 0.08 ons ypoBHs 3almThbl 1 (BbICOKas 3aLLmTa).

ki = 0.06 ons ypoBHs 3aLLUTbl 2 (YCUNEHHas 3aLumnTa).

ki = 0.04 ons ypoBHs 3almThl 3 1 4 (CTaHOapTHas 3alumTa).
«km» OTHOLLEHME K MaTepurainy, pacrofioXKeHHOMY MeXay
TOKOOTBOAOM N MEeTa/NIMYECKNMMN YacTAMMN 30aHNS:

km: 1 onsa Bosayxa.

km = 0,5 ons TBEPOOro MaTeprana 3a UCKIKYEHNeM MeTanna.
«L» — pnuHa Mexay TOYKOWN, B KOTOPOW N3MepsieTcs 3a30p 1
TOYKOMIN, B KOTOPOW BbINOJIHAETCA 3a3eM/IeHMe COOTBETCTBY-
owein MeTaNIM4eCcKon YacTu 34aHust K ToOYKoW 6nuxkan-
Lero BblpaBHMBaHMWs NOTEHLNANOB.

AROBaHUA

Iy
@@m

LnHa
1
3as3emMineHnAa

Mpumep
MonHVenpUeMHIMK C ABYMSA BEPTUKaSIbHbIMW TOKOOTBOAAMM
3alMLLAET 3aaHre BbICOToM 20 M C YPOBHEM 3alLnThbi |.

- Bonpoc 1: TpebyeTtcs nn 06eCneynTs COeANHEHNE BbITSXKHOMO
BEHTUNATOPA KOHOMUMOHEPA BO3yXa, PaCMONIOKEHHOMO Ha
KpblLLie B 3 M OT BepTUKasIbHOro Tokooteoaa? dnnHa L1 = 25 m.
OTBerT 1: S1=0.08x0.75x25/1=1.5m

Tak Kak paccTosiHre (3 M) MeXay BepTUKabHbIM TOKOOT-
BOAOM 1 CUCTEMOW KOHAULIMOHMPOBAHNS BO3ayxa 60sblLie, Yem
TpebyemMast BblAep»KKa Mo PaccTosHWIO (1,5 M), NOAKIOYEHMe
JIAHHOTO BbITSPKHOIO BEHTUNIATOPA He TPedyeTcs.

- Bonpoc 2: TpebyeTtcs nn o6ecnevnTb COeANHEHNE BEPTU-
KaJIlbHOro TOKOOTBOZA 1 KOMIMbIOTEPA, PacMONOMEHHOMO B
30aH1M B 3 M OT TOKOOTBOAA, rae L2 = 10 m?

OTBeT 2: S$2=0.08x0.75x10/0.5=1.2m

Tak Kak pacCTosiHMe MeXXay KOMMbIOTEPOM 1 TOKOOTBOZAOM (3 M)
6orblLe, 4eM MNPOCTPaHCTBEHHOe pasHeceHwe (1,2 M), NoaKIo-
YeHMe JaHHOrO KOMMbtoTepa He TPeByeTcst. DTOT MHCTPYMEHT
JIOCTYMeH 1 MOXET MCMOMNb30BaThCs ANst GbICTPOro pacyeTa
NPOCTPAHCTBEHHOIO Pa3HeCeHUs.
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OKBUMNOTEHLIMAIbHOE COeanHEHME

OKBUMOTEHUMANIBHOE COeAMHEHNE BHELUHUX
MeTal/INYEeCKMX ceTen

OKBUMOTEHLMANBHOE COEAMHEHNE BHELLHVX METAINYECKIX
CeTeN SABNAETCS HEOTHEMIIEMOW YaCTbIO YCTAHOBKM BHELLIHEN
MOJHNE3ALLUNTbI, HAPSAOY C BEPTUKAbHBIMM TOKOOTBOAAMN U NX
3a3eMIeHNEM.

Bce npoBoggLLme MeTannyeckmne cetu, pacrnoNioXeHHbIe Ha
PaCCTOAHUM MEHBLLIE YeM S (MPOCTPaHCTBEHHOE Pa3HECEHME)
OT TOKOOTBOAR, AO/MKHBI BbITb MOAKITKOHEHBI K TOKOOTBOZY C
MOMOLLIBIO MPOBOAHNKA TAKOrO XKE CEHEHVS.

AHTEHHbIE MaYTbl U HEBOSBLLIE OMOPbI IMHWI SNeKTpoNepena4m
LOIMKHbI ObITb COEAMHEHbI C TOKOOTBOAOM HYEPE3 3aLLUTHbIN
paspsaHnK. CUCTEMbI 3a3EMIEHMS, BCTPOEHHbIE B CTEHbI, TAKXKE
[OIMKHbI BbITb COEAVHEHBI C TOKOOTBOAOM.

OKBUMNOTEHUMANIBHOE COeAMHEHNE BHYTPEHHUX
MeTann4YeCcKux cetemn

BblpaBHMBaHme NOTEHUMANOB BHYTPEHHMX METAIIMHECKNX CETEN
SABNSAETCS HEOTBEMNEMOW HaCTbiO BHYTPEHHEN YCTAHOBKM MOJSTHU-
e3almTbl. Bce npoBoasLmMe METANNYECKNE CETU HA OObEKTE
(cTanbHble KapKachl, KaHanbl, 06/IMLOBKA, KabenbHble KaHasbl
NNV >xenobbl kabenel CBA3W 1 NPOoY.) AOMKHbI BbiTb COEANHEHDI
C TOKOOTBOZAOM. OTO AenaeTcsi C MOMOLLIbIO MPOBOAHMKA C
ronepeyHbIM ceveHnemM He MeHee 6 MM? ana Meay unn 16 Mm?
ONns cTany Ans NoaKMOYeHUS K LUMHAM 9KBUMOTEHLMAaIbHOMo
COeOMHEHNS], YCTAaHOBNEHHBIM BHYTPW O6bEKTa U COEOVMHEHHDBIM,
B CBOO Oo4epenpb, C BivpKanLien TOHKOM Leni 3a3eMIeHns.
HeaKpaHpOBaHHbIE TENEKOMMYHUKAUMOHHBIE U S1EKTPUYE-
CKME MPOBOAHMKM A0MKHbI ObiTb CBA3aHbI C CUCTEMOW MOSIHNE3A-
LUNTBI Yepes rpo303aLLMTHbIE PA3PSAHNKNA.

OKBMNOTEHUMaNIbHOE COeINHEHNE 3a3eMIEHNI
BbINONHAETCS ¢ MOMOLLbHO MPOBOASLLErO MaTepuana ¢ none-
PEeYHbIM ceveHnem He MeHee 16 MM? ans meay unn 50 Mm? ans
CTaM AN NOOKITIOHEHNST CBASYIOLLIEN LLMHbI K CUCTEME 3a3eM-
NeHus.
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CucTtembl 3a3eMeHnsa

Kpatkuin 0630p

KarkabIi BEPTUKASbHBIA TOKOOTBOA, B CUCTEME MOJTHUESALLINTHI

[OIKEH OblTb MNOAKIOYEH K CUCTEME 3a3EMIIEHNS, KOTOPas!

OTBEYAET YEThIPEM YCIOBUSIM: gz;*;ﬂ”b"'

- 3HayeHne conpoTUBIEHUA 3a3EeMJIEHMS. g
MexayHapoaHbIMM CTaHAaPTaMM YCTAHOBEHO 3HAYEHNE \/
COMPOTVBNEHMS 3a3eMNeHNs He MeHee 10 Om.

ST0 3HaYeHVe JOMKHO ObITb U3MEPEHO Ha 3a3eMiIeH, U30MN-
POBaHHOM OT MIO6bIX APYrX MPOBOASALLIMX KOMMOHEHTOB.

3KNM
13 HepPXX. cTayim

30 x 2 ToKoOTBOA!

1 M OT CTeHbl

OT 6 0 9 M B 3aBMCMMOCTU
OT COMPOTMBNEHNS
3emMm

rnyéuHa
ot 60 go 80 cm

Ecnu sHaveHme conpotmenerns 10 OM He MOXKET OblITb Goomuamen:

OOCTUIHYTO, 3a3eMJieHne TeM He MeHee CHNTaeTCA COBMe- “yTVHan nanka»

CTUMbIM, eCJl1 OHO Mo Kpa|7|He|7| Mepe COCTOUT N3 TOKOOT- oTr8p012m

BOLOB VN 3NeKTPOoaoB AnmHom 160 M (ypoBeHb 3amTsl 1)

v 100 M (CTenerb 3amTbl 2, 3 1 4), Npu AIVHE KaXKA0ro KOHTYp 3a3eMneHns KOH(Urypauum «yTuHas nanka»

anemeHTa He 6onee 20 M. PexkomeHayeTcst HakpblBaTb CUCTEMY 3a3EMIEHNSI MONTHME3ALLMTbI NPeaynpeXxaa-

IOLLIEN MNACTUKOBOW CETKOWM KPaCHOro MM OPaHXeBoro LiBeTa.

- TokonpoBopsLwasa cnoco6HOCTb.
OHa 4aCTO ynycKaeTcs 13 BhAY, HO SBNSIETCS BaXKHbIM
ACMEeKTOM OTBefeHNA TOKa MONHUN. ,D,J'Iﬂ MWUHMKN3aunmn —
3HaYeHNst COMPOTUBIEHMSI CUCTEMbI 3a3eMINEHMS, HACTOS- e
TeNbHO PEKOMEHAYETCA NMapasnenbHas KoHUrypaums 13 Tpex
3MEKTPOAOB BMECTO OAHOIO AJIMHHOMO 3MEKTPOAA.

13 HEPX. CTasn

nexHta 30 x 2

rny6buHa

1 M OT CTeHbl
oT 60 10 80 cM T

- OKBUMNoOTEeHUManbHoe coeanHeHne.
CornacHo cTaHgapTam TpebyeTcst BbipaBHMBaHWE MOTEHLIN-
aJIoOB CUCTEM 3a3eMJIEHVA MOJTHNE3ALLNTbI U CYLLIECTBYHOLLMX
CUCTEM 3a3eMNeHNs. ITO AOMKHO ObITb CAENAaHO C UCMOSb-
30BaHNeM NPOBOOHMKA C MUHMMAaIbHbIM CeYeHrieM 16 Mm?
(Menp) vnu 50 MMm? (CTarnb).

3asemMnatoLero

3aKAM A5
CTEPXHSA

- PaccTosiHMe OT NoA3eMHbIX KOMMYHamNbHbIX CEeTe.
3asemneHne JOMKHO HaXOOUTLCS Ha PACCTOAHUN MUHUMYM
2 M (ecnm yaensHoe COMpPOTUBIIEHNE MPyHTa 6osiee
500 OM/M, TO = 5 M) OT NtOBbIX NOA3EMHbBIX METANNINHECKIX S
TPY6 UMM BNEKTPOCETEN, HE COBAMHEHHBIX C IKBUMOTEHLM- TpeyronbHelit KOHTYP 3a3emnenita
py p ’ 'D' LI' PeKOMeH,D'yeTCﬂ HaKpbIBaTb CUCTEMY 3a3eMileHNa MONMHME3alLNTbI Npenynpexaa-
abHbIM KOHTYPOM 06beKTa. IOLLIEN NNACTVIKOBOM CETKOM KPACHOO UM OpaHXEeBoro LigeTa.

CTepXKeHb 2 M

MHcneKUMOoHHbIN Konopew, 3a3eMiieHuns
[oCTyn K 4aCTsM CUCTEMbI 3a3eMIIEHST (COBAVHUTENb «yTUHAsS &
nanka», 3a3eMNSoLLVIA CTePXKeHb, KOHTPOSbHOE COeAVHEHNE) sauniiy

9KpaH
OCYLLECTBSISETCH B MHCTIEKLIMOHHbBIX KOJTOALAX 3a3eMIIeHVIS. \/

Bupbl cuctem 3azemneHus npu CTep>XHeBbIX

32KNUM
13 HEPXX. CTauIn

nenta 30 x 2

1 M OT CTeHb!

g

. rnyévHa oT609M g g ®

OMHMENPUEMHIKaX Ha KPOBNe 0T 60 30 80 M 3
KOHTYp 3a3eMneHust KoHUrypaummn «yTuHas nanka» : 283
MuH1MasIbHas CUcTeMa 3a3EMIEHVIS BbIMOMHAETCS 13 JTyXKEHOM coempHTens cen
ME[IHOW NeHTbI AIMHON A0 25 M, cedeHreM 30 X 2 MM, pasge- Ny nane
NIEHHOM Ha 3 OTBETBAEHUS!, MOMELLIEHHbIE B TPU KaHaBKK Ha e :

oT8a012 M

rnyéunHe ot 60 1o 80 cM, BbIpbIThie B (DOPME BEEPa, KaK yTrHad
Jlanka: OfuH KOHEL, Camoro AfIMHHOrO OTBETBNEHNS MOOKITKOHEH
K COEOVMHUTENBHOM KOPOOKE AN TECTUPOBaHMS, ABa APYrX
OTBETBNEHNSI COEANHEHBI CO CreumanbHbIM CoeanHeHNEM, Hadbl-
BaeMbIM COEOAMHUTENEM «yTUHASA Nnanka.

CTepXXeHb

o kOH 3a3eMyieHNs KOHQPU aLnn « MHasA nanka» ¢ 3aseMnsarwmnmMmmn
TpeyronbHblit KOHTYP 3a3eMNeHNs VP burypauum <y g .

CTEpPXKHAMU
Korpa penbed nioLaaki He NnosBosdeT yCTaHOBUTb «yTUHYHO PeKOMEHYETCA HaKPbIBATL CUCTEMY 3a3eMIIEHNS MOSTHUESALLMTbI Npeaynpexia-
narky» Kak orimcaHo Bbllle, CMCTEMa 3a3eMJIEHNA MOXET ObITb fOLLIeV! MIACTUKOBOW CETKOM KPACHOTO VM OPaHXEeBoro LiseTa.

paspaboTaHa C UCMONb30BAHVEM HE MEHEE 3 MEAHbIX 3a3eMns-
FOLLINX CTEPXKHEWN, KaDKAbIA ANMHOM HE MEHeE 2 M, 3aKOMNaHHbIX
BEPTMKASIbHO B 3EMJIO; CTEPXKHW AOMKHbI ObITb PACTONOXKEHb!
C MHTEPBAJIOM OKOJO 2 M 1 C 06sA3aTeNlbHbIM PACCTOSHUEM OT 1

0o 1,5 M ot dyHgameHTa.
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CucTtembl 3a3eMeHnsa

Kom6uHupoBaHHas cucrema

Ecnv Tvn rpyHTa He COBCEM MOOXOANT 419 COeOUHNTENS «yTUHasA
nanka», To ANs 3HaYUTENbHOrO YyYLIEHNs 3aLLnTbl (JTyHLIero
COMPOTUBIEHNS 3a3EMIIEHNST) MPVMEHSIETCH KOMOMHALINS «yTUHOM
ankn» 1 3a3eMnSoLLIMX CTepKHe. B faHHOM crydae, KOHeL,
Ka)KOOro OTBETBNEHNSA COEAMHUTENS «yTUHAsA Nnanka» COeAnHs-
€TCA C 3a3eMNSIOLLVIM CTEPXKHEM.

Bupabl cuctem 3azemneHus

npv MOJIHNENPUEMHON CETKE Ha KPOBNe

KoHTyp 3a3emnieHnsi KOHurypauum «yTuHas nanka»
3asemreHne CoCToNT 13 3 MPOBOAHMKOB, KaXKAbIA MUHVMYM 3 M
B OJIMHY, 3aKOMaHHbIX OPU3OHTaNIbHO Ha rny6uHe oT 60 o 80 cwm.
OpHO 13 OTBETBNEHUIA MOAKITKOHEHO K OOHOMY KOHLY COEAMHU-
TENbHOW KOPOOKM O/ TECTUPOBaHWS; ABa APYIMX PaCMONOMeHbI
nog yrnom 45 ° no 06e CTOPOHbI OT STOrO LIEHTPasIbHOrO OTBET-
BNIEHNS 1 COEAMHEHBI C HAM C MOMOLLbIO CNELManbHOro pasbema,
Ha3bIBAEMOro COeAVHUTENb «yTUHAA Nanka». 3Ha4eHne conpo-
TUBNEHUST OOMKHO ObITb MeHblle 10 OM. Ecnn 3HaveHmne conpo-
TBneHns 10 OM He MOXKET OblTb AOCTUrHYTO, 3a3EMNIEHME TEM
HEe MEHEee CUHUTaETCs JOCTAaTOYHbIM, ECMN OHO MO KparHen Mmepe
COCTOUT M3 3NeKTPOAoB AnMHOM 160 M (ypoBeHb 3alnTbl 1),

100 ™M (ypoBeHb 3awmTsl 2) 1 10 M (ypoBeHb 3almntsl 3 11 4).

3asemnsaiowme CTep>XHN

3azemreHne COCTOUT 13 2 OCTPbIX BEPTUKANBHbBIX CTEPXXHEN He
MeHee 2 M B JJIMHY, COEOMHEHHBIX OPYr C APYrOM, U C TOKOOT-
BOZOM MO MeHbLLEN Mepe B 2 M Apyr oT Apyra. CTEPXHW OOMKHbI
pacnonaraTbCst Ha paccTosaHumM ot 1 0o 1,5 M oT dyHaameHTa.
CurcTema 3a3eMeHrs 30aHrsa JOMKHA ObiTb NOAKIOYEHa K
MPOBOAHVKY C TaKNM >KE MOMEPEYHBbIM CEYEHNEM U TaKOTO XKE
VNG, KaK BEPTUKAsbHbIA TOKOOTBOA. [1p1 HaIM4Mm CyLLEeCTBY-
IOLLIErO KOHTYpa 3a3eMiieHnst B oyHOaMeHTe HET HeoOXoau-
MOCTM CO3[aBaTb HOBbIV KOHTYP, CBA3bIBAIOLLNIA 3a3eMAIOLLME
3NEKTPOLOb! KAXKAOrO TOKOOTBOAA: 3a3EMNFOLLME CTEPXKHN
MOXXHO MPOCTO NPUCOEOVHUTL K OBLLEMY KOHTYPY MNP MOMOLLIA
ny>eHol MeaHom neHTbl 30 X 2 MM. 3Ha4eHVe CoNpPOTUBNEHNS
OOMKHO 6bITb MeHbLUe 10 OM. Ecnv 3HaqeHve conpoTme-

neHns 10 OM He MOXKET ObITb AOCTUrHYTO, 3a3eMSIEHNE TEM He
MEHEE CHUTAETCS COBMECTUMbIM, ECIY OHO MO KpaHen Mepe
COCTOMT M3 aneKkTpoaoB gyimHom 160 M (80 M npu BEPTUKANbHBIX
CTEPXXHAX) MPK ypoBHE 3awmntbl 1, 100 M (50 M npu BepTH-
KaJTbHbIX CTEPXHAX) MPW YPOoBHE 3alntbl 2 1 10 M (5 M npu
BEPTUKASIbHBIX CTEPXKHSIX) MPY YPOBHE 3almThbl 3 1 4.

OKBUNOTEHUMaNnbHoOe CoefuMHEHNE CUCTEM 3a3eMJIEHUS
Korga salyiiaemMoe 3gaHne Unv 06bexkT UMEKOT CYLLIECTBYHOLLYIO
CUCTEeMY 3a3eMNeHWNs], CUCTEMbI 3a3eMNEHNsT MONTHNE3aLLNTbI
[OMKHbI BbITb MOAKMOYEHb! K HAM. OTO NOAKIIIOYEHNE OOMKHO
ObITb CAENAHO B GV KANLLIEN TOYKE K BEPTUKASIBHOMY TOKOOT-
BOOY.

Bo Bcex cnyyasx nogkntodeHne BKOYaET B cebsi coeanHeHne,
KOTOPOE MOXHO PAa30MKHYTb AJ151 MPOBEAEHNST USMEPEHNI
COMPOTMBAEHNS CUCTEMbI 323EMITEHNST MONTHUE3ALLNTLI.
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KoHTyp 3a3eMneHnst KOHUrypaumum «yTuHas nanka»
PekoMeHayeTcs HakpbIBaTb CUCTEMY 3a3eMIEHVIS MOHE3aLLMTLI Mpeaynpexaa-
IOLLIEN MNIACTUKOBOW CETKOWM KPaCcHOro U OPpaHXeBoro LiBeTa.

KOHTPOSIbHOE
,,,,,,,, - coefmHeHne

T 3aLLUTHBIN
2m I aKpaH
,,,,,, N 1
0.6m
2Mm
2 CTepxHs
D
KOHTPOSIbHOE
,,,,,,,,,,,,,,,,,,,,,, , T coeavHeHvie
pasbemHoe
coefviHeHvie
B

D: BepTMKaJ'IbeIM TOKOOTBO, MOJIHMENPUEMHMNKA
B: OCHOBHOW KOHTYP 3a3emneHVs
P: cuctema 3a3emneHnst MoHMeoTBoAa




SKCI_U'IyaTaLI,I/I‘}I aKTUBHOW MOJSIHUESALLMNTHI

CornacHo Tekywum ctaHgapTtam NF C 17-102, BbinyLLEHHbIM

B ceHTs6pe 2011 roga, peKoMeHAYIOTCSA PerynsapHbie nepuognye-
CKME NHCMEKLMM CUCTEMbBI MOJSTHNE3ALLINTBI.

PekomeHaytoTcs cnenyroLme rpadomkii MHCNEKLMI:

YpoBeHb  {BusyanbHbiin MonHbi ocmMoTp MonHbIA 0OCMOTP KPUTUYECKON
3awWuTel  :0CMOTP (OANH pa3 i(opuH pa3 B X neT) icucTembl (ofuH pas B X ner)
B X ner)
fnll 1 2 1
ulv 2 4 il

HDMMEHQHMGZ Kpmmwecme CnCTEMbI OOMKHbI ONpeaenATbCA 3aKkoHo4aTelbHO U
KOHEe4YHbIM MoJib3oBaTeNnem.

CrcteMa MOMHMESALLMTBI TaKXKE MOXET ObITb MPOUHCMIEKTUPO-
BaHa Mpw Nlo6OM M3MEHEHWW NN PEMOHTE O6BEKTA UM MOCHE
yaapa MOJSIHAM MO OO BEKTY.

yuapu MOJTHUA MOryT ObITb 3anMcaHbl CHETHNKOM yOoapoB MOJTHUN,
YCTaHOBEHHBIM Ha OIHOM 13 BEPTUKASIbHBIX TOKOOTBOAOB.

KomnnekT anst TeXHU4YEeCKOro 06Cny>XnBaHUsi akTUBHbIX
MOJTHUENPUEMHNKOB — YHUKalNbHOE peLueHune

KomnaHusa ABB, nmest onbIT pa3paboTki akTUBHbBIX MOMTHUENPU-
EMHMKOB U NpoBedeHNsA cneumalibHbIX I/ICI'IbITaHI/II7I, npepnaraet
MPOCTOE W MOIHOE, HO (DYHKLIMOHATBHOE PeLLeHMe: TenecKonuye-
CKyIO TPYOKY ONMHOM 8 M B KOMIMJEKTE C MOPTATUBHBIM TECTOBbLIM
KOMMNEKTOM 151 MPOBEAEHNS MHCMEKUMIA. DTO YCTPONCTBO
MOXXHO MCMOSIb30BaTh 6€3 AEMOHTaXKa MOSTHUENPUEMHIKA.

[omkHbI 6bITb MPOBEPEHDI ClIeAyoLLMe acneKTbl CUCTEMbI
monHuesawmTtbl (cMm. NF C 17-102 pegakuns ceHT6pb
2011 ropga, naparpad 8)

BusyanbHbIi OCMOTP AOMKEH NPON3BOANTBLCSA, YTOObI

y6eauTbCcA, 4TO:

- He OTMEYEHO HUKaKMX MOBPEXOEHWN, BbI3BBAHHbIX MOTHUSIMU;

- LEMOCTHOCTb CUCTEMbI MONTHUE3ALLMTbLI HE HAapYLLIEHa;

- pacLMpeHnst nnnm moaurKaumn (eCnm NosiIBUAMCE) 3aLUviLLa-
EMOV KOHCTPYKLIMN He TPEBYIOT YCTaHOBKM OOMOMHATENBbHBIX
Mep 3aLLWTbI OT MOJSHM,

- HepaspbIBHOCTb 3MEKTPOLENN BUANMbIX TOKOOTBOAOB MPUCYT-
CTBYET;

- BCE KPEMEHMs KOMMOHEHTOB 1 MeXaHn4eckasi 3almra
HaxoOsATCA B XOPOLLUEM COCTOSAHNM;

- HWKaKue Jetann He 6binin OcnabneHbl B pesystaTe Kopposuu;
- MPOCTPaHCTBEHHOE pa3HeceHre CobntoaaeTcs, NPUCYTCTBYET
[0CTaTO4HOE BblpaBHMBaHWE NMOTEHLMANIOB U X COCTOSIHME

YAOBNETBOPUTENBHOE;

- VHOVKAaTOP KOHLA cpoka cny»x6bl Y3UIT paboTaer;

- PesynbTaTthl TEXHUHYECKOrO 06CYXKNBaHNSA NMPOBEPEHDI
1 3aMKCUPOBAHBI.

MonHasn npoBepka BKOYaeT B ce65 BU3yalnbHYO0 NPOBEPKY

1 MPOBEPKY ClieQyoLNX N3MepeHunii:

- HepaspbIBHOCTb 3MIEKTPOLENM CKPbITbIX TOKOOTBOLOB;

- 3HaYeHNs COMPOTUBNEHMS 3a3eMEHMS (MOOOE NBMEHEHWE
B OTHOLLEHUM Ha4asbHbIX 3Ha4YeHN > 50% A0MKHO BbiTb
npoaHan“snpoBaHo);

- npaBuUfibHasa paboTa aKTUBHOMO MOJSTHUENPUEMHMKA COrMacHO
npoLuenypamM npon3BoanTeNs.

MPNMEYAHWE: Bbicoko4acTOTHOE M3MEPEHME CUCTEMbI 3a3EMIIEHNS BOSMOXHO

B MPOLIECCE YCTAHOBKY N TEXHUHECKOTO OBCNY)KMBAHYIS C LIENbO NMPOBEPKU Corna-
COBaHHOCTYV MEX/y NOTPEGHOCTSIMY 1 YCTAHOBNEHHOW CUCTEMbI 383EMIIEHNS.

Pesynsrathbl kaxkgor nnaHoBOW MPOBEPKUN JOMKHbI ObITh
OTparkeHbl B MOAPOOHOM OTHETE C yKa3aHNEM HEOOXOAMMbIX
KOPPEKTMPYHOLLMX Mep. Bce HegocTaTkm, 06HaPY»XEHHbIE BO
BPEMS MIAHOBOW NMPOBEPKM, AOMKHBI ObITh KaK MOXXHO CKOpee
ncnpaeneHbl 415 NOOOEPKKM ONTUMaTbHOW MOIHNESIALLNTDI.
[locne ycTaHOBKM CUCTEMbBI aKTUBHOW MOSTHME3ALLUTBI OOMHKHA
ObITb BbINOIHEHA MEPBUYHASA NPOBEPKa Ha COOTBETCTBME TPebo-
BaHuaM cTangapta NF C 17-102.
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HomeHknatypa MOSIHUENPUEMHNKOB
TrnoBas yCTaHOBKa aKTUBHOIO MOJTHUEMNPUEMHMKA

Ha KNPIrNMmM4YHOM 30aHNU

MonHuenpuemHuk Pulsar
cTp. 26

cTtp. 35

y3Un tuna 1
HaCTOoATeNIbHO peKoMeHayeTcsA

KoHTponbHoe
coefiuHeHne
cTp. 38
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3aWuTHbliA 3KpaH



HomeHknatypa MOJIHUENPUEMHNKOB
TrnoBas yCTaHOBKa aKTUBHOIO MOJTHUEMNPUEMHMKA

Ha METaTTINYECKOU KPOBIE

Pe3b6oBble

: . B RS : -~

: Trereeeenaeeeeens ’ aepxarenu : .

: BopoHenpoHuLaeMblii cTp. 32 MonnuenpuemHk : »
: Pulsar cTtp. 26 :

KOHYC cTp. 32

BopoynopHblii 3axum
13 HepX. ctanu
cTp. 36

CueTuuKk yaapos
MOnHUA cTp. 41

=
=
-
=

KoHTponbHoe
coepuHeHue cTp. 38

Y3un Tuna 1 : & :
HacToATeNbHO peKoMeHAyeTca J

CoeguHuTenbHas
Kopob6ka cTp. 38

3axum n3 HepX.cTann

cTp. 36
3alWnTHbIl 3KpaH

cTp. 38
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HomeHknaTypa MOJHUENPUEMHNKOB
AKTVBHbIV MONHMenprnemHrk PULSAR:

Bbla4da Yyrpexgarowero BbICOKOBOJIBTHOIO MMMy bCa

Mpopomkasa cotpyaHnyecTBo ¢ CNRS (PpaHLy3cKkui Haum-
OHaIbHbIN LIEHTP Hay4HbIX MCCNEnoBaHWN), koMmnanusa Helita
paspaboTasna HOBOE MOKONEHNE YCTPONCTB MONHNE3ALLNTDI.
HoBasa cepust akTVBHbIX MOTHUENPUEMHNKOB Pulsar obnapaet
PaCLIMPEHHOM CMTOCOBHOCTBIO K YMPEXXAEHNIO YAAPOB MOSHAM

N OTINYAETCS YNYyHLEHHBIMU 3ALLMTHBIMY XapaKTEPUCTUKaMW,
ABTOHOMHOW paboToM 1 MPOCTOTON 06Cny>nBaHus. bnarogapst
1M Helita ynpo4dmna cBoe nonoXkeHne M1MpoBOro nnaepa

B 06NacTu BHELLHEN MOSTHME3aLLMTLI. [poayKums 3aBofa UCnonb-
3yeTcs 6onee Yem Ha 200 000 o6bekTax Mo BCEMY MUPY.

KauectBo npounssoactea Helita

BesynpeyHas penyTaumsa Pulsar 6bina 3apabotaHa tnarogapst
CTabUbHO BbICOKOMY Ka4eCTBY B MPOW3BOACTBE. [epen
BbIXOAOM C MPOW3BOACTBA, Kavkdbi Pulsar npoxoanT ncnbiraHns
Ha CNOCOBHOCTb BbIAEPXKMBATL BbICOKOE HAMPSPKEHME, YTO
XapaKTepu3yeT ero CnoCOBHOCTb MPOBOANTL Pa3PSAsl MOHUM.
Takoke NPOBEPSHOTCH reHePUPYEMbIE MMYSbCbl BbICOKOTO HaMnpsi-
>KEHVIA HA MPaBUABHOCTL aMMUTydbl U 4acToThl. Pulsar cnocobeH
paboTaTb B O4EHb CNIOXHbBIX YCIOBUSIX, @ €r0 TEKyLLiee COCTOSIHME

NErko 1 6bICTPO MOXXHO MPOBEPUTL C MOMOLLbIO CrieLmanibHOro
KOMIJIeKTa A/1s1 TeCTUPOBAaHMSI.

M o

v ///;/W/

N
|
n

Bocxopgswme nuaepbl

Pulsar

Touka BCcTpeun

MpenmyLecTBo ynpexxgeHnss CTPUMepPHON 3MUccum
YHnkansHas addeKTUBHOCTb MOSTHUENPUeMHMKa Pulsar
OCHOBaHa Ha TOM, HTO OH, orepexas (HoPMMPOBaHVE ECTECTBEH-
HOro BOCXOSLLIEro nnaepa, (POPMUPYET UCKYCCTBEHHBIA Nnaep,
KOTOPbIV, BbICTPO PaCMPOCTPaHAACH, 3aXBaTbIBAET MOSTHAIO

1 HaNpaBnseT ee B 3eMnto. JlabopaTopHble nccnegoBaHns
NMOATBEPaMN, HYTO 3Ta CUCTEMA CpabaTbiBaeT ObICTpee Tpaau-
LIMOHHBIX CTEPXXHEBbBIX MOSTHUEMPUEMHNKOB 1 06ecrneqrBasT
60nbLUYyO 0611aCTb 3aLUTLI.
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MNMonHas aBTOHOMHOCTb

B TOT MOMEHT, Koraa nose 4oCTUrasT nopora, KOTopbIii Npef-
CTaBNSIeT MUHUMATBbHBIV PUCK yaapa MOMHWM, MOMHUENPUEMHIK
Pulsar akTnBMpyeTcs. 3apshKasicb OT BHELLHErO 3MeKTPUYECKOro
Nonsi, OH MOMy4YaeT SHepruto, KoTopas TpedyeTcs Ans Co3aaHns
MMMYNbCOB BbICOKOMO HAMPSXKEHWs, CO3OatoLLVX 1 pacnpocTpa-
HSIFOLLIX BOCXOASALLMN nuaep. [1py 3TOM He TpeByeTcs BHELLHMX
NCTOYHNKOB MUTAHMSI U UCMOMb30BaHNS PaaN0aKTUBHbLIX KOMMO-
HEHTOB.



HomeHknatypa MOJIHUENPUEMHNKOB
AKTVBHbIV MOSTHUEMNPUEMHIK

TunoBble NPUMeHeHUus
MpOMbILLNEHHBIE OOBEKTbI, CTPOEHUS 1 CKNadpl, Fae TPebyeTcs 3aumTa 60MbLUMX Naowanen. Kotremku.
O6BbeKTbI, MEIOLLINE KYNBTYPHYIO LLEHHOCTb.

NHdpopmaumsa ana 3akasa

Pulsar
AT, OnucaHnue Tun Kop ons 3akasa Kog EAN YnakoBka Bec
MKC (wr.) (1 wr.),
KL
30 Pulsar 30 IMH3000 2CTH030002R0000  : 3660308521354 1 3.300
45 Pulsar 45 IMH4500 2CTH030003R0000 3660308521361 1 3.600
60 Pulsar 60 IMHB6000 2CTH030004R0000 i 3660308521378 1 3.700

Mauty Heobxoaymo 3akasbiBaTb 0TAensHO. Pulsar 30, 45 1 60 nocTasnsioTca B KOPOOKE C COOTBETCTBYIOLLMM HAKOHEHHVUKOM 1 COEAVHUTENBHBIM
3a2KVMOM. (ANS NMOAKMIOYEHNS ToKooTBoAa). MakcymanbHas paboyas Temnepatypa: 80 °C.

MauThbl
Bbicota, : OnmucaHue Tun Kop ans 3akasa Kop EAN YnakoBka Bec
M (wT.) (1 wr.),
KO
1.3 MauTa n3 HepxasetoLlel ctann  § MAT3001 2CTH070001R0000 3660308521651 1 1.900
@30
2.3 MayTa u3 Hepxasgetowei ctan i MAT3002 2CTHO070002R0000 3660308521668 1 3.000
@30
3.0 MayTa u3 Hepxasetowei ctann i MAT3503 2CTHO70011R0000 3660308521750 1 5.200
@35
[na mautsl MAT3503 Heo6X0AMMO [OMONMHATENBHO 3akadaTb KprnexHbIn Habop KFPO035.
KpenexHbiin Habop
Onucanue Tun Kop pns 3akasa Kop EAN YnakoBka, : Bec
(wT.) (1 wr.),
K
KpenexHbiin Habop KFP0035 2CTH050027R00 3660308521781 1
Papunyc s3awuTbl Pulsar
Kareropus 3awmtbl : | (D =20 m) i1 (D=30m) i (D =45m) i IV(D=60m)
Tun Pulsar 30:Pulsar 45:Pulsar 60:Pulsar 30:Pulsar 45:Pulsar 60:Pulsar 30:Pulsar 45:Pulsar 60:Pulsar 30:Pulsar 45:Pulsar 60
B (M) Papuyc sawutbl Rp (M)
2 19 25 31 22 28 35 25 32 39 28 36 43
3 29 38 47 33 42 52 38 48 58 43 54 64
4 38 51 63 44 57 69 51 64 78 57 72 85
5 48 63 79 55 7 86 63 81 97 71 89 107
6 48 63 79 55 71 87 64 81 97 72 90 107
8 49 64 79 56 72 87 65 82 98 73 91 108
10 49 64 79 57 72 88 66 83 99 75 92 109
15 50 65 80 58 73 89 69 85 101 78 95 11
20 50 65 80 59 74 89 71 86 102 81 97 113
45 43 60 76 58 73 89 75 90 105 89 104 119
50 40 58 74 57 72 88 75 90 105 89 105 120
55 36 55 72 55 71 86 74 89 105 90 105 120
60 30 51 69 52 69 85 73 89 104 90 105 120

[MpumeHaHre: onTuMarbHbI PaaVyC 3aLLWTbl AOCTUrAETCS, CNV aKTVBHBIA MONTHEMPYIEMHIIK YCTaHaBMBAETCA Ha 5 M BbILLIE CAMOW BbICOKON TOHKM
3aLMLLIAEMON KOHCTPYKLMN. MUHMMaNbHOE MPEBbILLEHNE BbICOTbI - 2 M.

Pacu4eT 30HbI 3aWwWmThl

Papnyc 3awmtsl Rp MonHnenpremHukos Pulsar onpegensetcs Bo dpaHLy3ckom ctangapte NF C 17 - 102
(Maparre CeHTs16pb 2011 roga). Paguyc 3aBrcKT oT athheKTnBHOCTU AT, N3MEPEHHOW B BbICOKOBOSBTHOM
naéopatopun, OT kateropun 3amTel oobekTa |, Il, Il nnn IV B COOTBETCTBUM C PYKOBOACTBOM MO OLEHKE
puvcka yaapa MonHum namn cornacHo ctaHgaptam (NF C 17-102 npunoxerune A nnn MOK 62305-2, pykoBog-
ctBo UTE C 17-100-2 nnm UTE C 17-108) 1 OT BbICOTbI YCTAHOBKM MOHMENPUEMHMKA h Haf 3allmiLaembim
06BEKTOM (MUHUMAamNbHOE 3Ha4eHne 2 M).

Paguyc 3almTbl BEIMMCASIETCHA B COOTBETCTBUM C MPUIoXeHeM A dpaHLy3ckoro ctangapta NF C 17-102.
[ns Pulsar 60 3Ha4eHre AT, MCNONb3YEMOE B pacyeTe pagnyca 3allinTbl 1 orpaHnyeHHoe Ao 60 MKC, 66110
NOATBEPXXAEHO 3KCMepUMeHTaMu, MpoBeaeHHbIMK YneHamy Gimelec (Tpynna oTpacnen matepuanos Ons aek-
TPUHECKOrO 060PYA0BAHNS 1 CBA3AHHOW MPOMBILLIEHHOW 3MIEKTPOHWUKN).

Rp(h) : Papuyc 3awmTbl npu gaHHom Beicote (h) pnshz=5m
Rp(h) =V 2rh - h2 + A(2r + A)
Ans h < 5 m, cm. Tabnuuy Bbiwe

h : BoicoTa HakoHevHuka Pulsar oTHocuTenbHO 3almiiaemMoli NOBepPXHOCTH
r(v) : CTaHQapTU3MpOBaHHOE PacCcTosiHMe paspsiaa
A(m) =108 .AT (achcbekTuBHOCTL Pulsar)
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HomeHknaTypa MOJHUENPUEMHNKOB
AKTVBHbIV MOSTHUEMPUEMHIK

Pulsar 45

Pulsar 60

357

HakoHe4Huk
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Cuctema RodCheck: Bu3yanbHbIi nHanKaTop yaapa
Llensto cuctembl RodCheck aBnsetcsa Bu3yanbHOe NpeacTaBneHne MHTEHCUBHOCTI TOKa MOSHNM, 3aXBaYeH-
HOro MONHMeNpPUeMHNKom Pulsar.

HeobXxoanMo MOMHUTBL,YTO CTEPXKHEBOW MOSTHUEOTBOA, ABNSIETCA YCTPONCTBOM 3aLLMThI, KOTOPOE MO3BONSET
OrpPaHNYnTb PUCK U TEM CambIM BHOCUT BKI1af, B 6630MacHOCTb toden. [ecTBuTensHO, BO3AENCTBUE MOSTHAM
MOXET MPVBECTUN K B3PbIBY, MOXXapy W, CnegoBaTensHO, MOABEPrHYTb PUCKY MOAEN, HAXOAALLMXCSA BHYTPU
KOHCTPYKLMN.

Kak 1 ans no6oro ycTponcTea 6e30MacHOCTA, BEKHO BbISCHUTL CTEMNEHb ro M3HOCAa, KOTopasi CBszaHa C
TOKOM yapa MOJHAW, KOTOPOMY OH Gblfl MOABEPTHYT.

Ha MHOrx o6bekTax CTepXKHEBbLIE MOSTHUEOTBOAL! OCHALLEHbI CHETHYMKAMU, KOTOPbIE ONPefenstoT NpoTekaHne
ToKa 6e3 Bblgaqm I/IHCDOpMaLI,l/IVI O ero NHTEHCVBHOCTW.

Tonbko LI,I/](prBOI?I CHETHNK MOXXET NpeaocCTaBnTb TakKMe XapakKTepPUCTUKK, HO ero NCnofb3oBaHne, HeCo-
MHEHHO, yBENN4NT CTOMMOCTb BCEW YCTaHOBKW.

C npyroi cTopoHbl, HoBast pefakuys ctaHgapta NF C 17-102 Takke 3assnserT, |4To ¢ sHeaps 2009 roga
yCTaHOBKAa ABYX BEPTVKa/IbHbIX TOKOOTBOAOB Ha KaXK[bl aKTUBHbI MOMHUENPUEMHIUK SIBNSIETCS 06s13a-
TenbHON. [103TOMY, Tak Kak CHETHMKN OBbIMHO PacronaraloTCst TOIbKO Ha OAHOM U3 ABYX TOKOOTBOLAOB, OHM
HE 3anMCbIBaOT MOMHOE 3HAYEHME TOKA.

Cuctema RodCheck 6bina paspaboTaHa TaknuM 06pa3oM, HTOOb! PEeLLNTb STOT KOHKPETHbIM BOMPOC 6e3onac-
HOCTW, 1 0BECTEYNTL OLEHKY MHTEHCUMBHOCTM yaapa MOJHUM C MEPBOro B3rsaa.

Bnarogapst HoBol TexHonorum RodCheck MonHmenpreMHrK Pulsar 3Ha4MTenbHO YKPENISET 1 NoBbILLAET
6e30MacHOCTb OOBEKTOB U NOAEN 1 06ECNEHNBAET NPaBUbHBIVM OTBET HA BMOSIHE OMpaBAaHHbI BOMPOC:
«HackonbKo cnnbHO Gblfl MOABEPXKEH YAAPY CTEPXXHEBOW MOSTHMEOTBOL Y HEOBXOAUMO NN MPOBEPUTH
YCTaHOBKY?»

RodCheck nocne Heckonbkux

RodCheck nocne yaapa monHun
B HECKONbKO KA

RodCheck, koTopsiii ele
He noAseprancs yaapy MonHum

yAapoB Unn ogHoro ygapa
6onee 40 KA

BuayanbHas nHankaLums BbINONHAETCA B BUAE KONMaYka, N3roToBneHHoro 13 nonvmepa EPDM (atunen-
APONUNEH-ANEH-Kay4yK) C 3amTon OT YP-13AyHeHns 1 yCTaHOBNEHHOrO HEMOCPEACTBEHHO Ha BHELLHEM
NCKPOBOM MpomMexyTke Pulsar.

B npumepax 2 1 3 peKoMeHayeTcs MPOBECTN TECTUPOBAHIE SMEKTPOHHOro oGopynosaHus Pulsar, nocne Yero
KPaCHOE KOJIbLIO MOXET 6bITb BO3BPALLEHO B UCXOAHOE MONoXeHue (mpumep 1).

Ecnn nHavkauwms yoapa oTCyTCTBYET, MPOBOAWTL TECTUPOBAHME reHepaTopa He Hy>kHO. Ho, ¢ Apyroii CTOPOHbI,
B Cry4ae BO3AENCTBMSA MOMHN HACTOSTENBHO PEKOMEHAYETCS MPOBECTM MOMHYHO MPOBEPKY CTEPXKHE-

BOro MOMHMeOTBoZa Pulsar, BKoYas NpoOBEPKY BHYTPEHHEN 3IEKTPOHHOW CUCTEMbI. st TeCTUpOoBaHms
reHeparopa TpebyeTcst Teneckonu4eckas Tpyoka AMHOM 8 M, NOAKITKOYEHHas K MOPTaTUBHOMY TECTOBOMY
KOMMEKTY.



HomeHknatypa MOJIHUENPUEMHNKOB
CTep>XHEBOW MOJSTHUEMPUEMHIIK

/—\ ¥ TunoBble NPUMeHeHUus
/ \ HebonbLUme CTPOEHVIS, BbILLKMX, ObIMOBbIE TPYObI.
/ \ OnucaHue
/ \ CTep>kKHEBON MONMHNEMPUEMHIK COCTOUT 13 CMOLLHOMO KOHYCOOBPasHOro HakoHeYHvKa gnvHon 0,20 M 13
/ a HEPXXaBeroLLEen CTanm 1 MaYTbl JIMHON 1 nnn 2 M U3 HEPXKaBEIOLLEN CTann, KOTOPbIE MOCTaBNSOTCA OTAENBHO.
/ ~— \ h B cootetcTBUM co cTaHgapTom IEC 62 305-3 (NyHKT 5.2.2) o6ecnevmBatoTcs cneayroLive paanycbl 3almTh:
/ \ Paguyc sawumTtbl Rp (M)
/ \ H, YposeHb 3awutsl H
/ I \ M M
/- DA~ | [ Il v
/ . RP "y ) 5 6 9 1
\ ) 4 8 10 12 5
~ e 6 10 12 15 20
S - - 8 10 13 17 21
10 10 14 17 22
20 10 15 21 29
,,,,,,,,,,,,,,,,,,,,, . H: BbicOTa HaKOHeYHMKa MOnHVenpuemMHKa Hafg 33LLI,I/1LLlaeM0[71 MOBEPXHOCTbIO.
A RD: pagnyc 3allnTbl B I’OpMSOHTB.I'IbHOVt MSIOCKOCTH, paCl‘\OJ'IO)KeHHOlZ Ha BEPTUKa/IbHOM pacCToAHNN h nof4, MOJTHMENPUEMHUKOM.
) NHdopmauma ana 3akasa
OnuHa, :OnucaHue Tun Kop pns 3akasa Kog EAN Bec,
\ M (1 wr.),
A A Kr
0.20 HakoHe4HUK 113 HepxxasetoLLen cTanm (A) PTS3000 2CTHO010004R0000 3660308521828
11 COEANHNTENbHBIN 3axUM (D)
1.00 CrepxeHb 1 M 13 Hepxasetowel ctamm (B) HPI3001 2CTHO010001R0000 3660308521316 2.000
2.00 CTepxeHb 2 M 13 Hepxasetoleii ctam (C) HPI3002 2CTH010002R0000 3660308521323 3.500

3awmTa HaBMAYasnbHOro XXWoro goma

CTGD)KHEBOVI MOJIHUENPUEMHNK

Y
n TOKOOTBOA,
L
3aLLYITa KOBKCHANBHBIX SIMHMIA

3awmTa IMHnn .
anekTponuTaHns | |- [ A
Tuna 1 _KOHTPOMLHOE CoeanHerre
3awmra TenecoHHol | [:I/ . 3alUMTHbIA 3KpaH |
JMHAN U o Pa3beMHOE 3KBUMOTEHLMABHOE
' 2 . coemvHenve

.

g =
N

3asemseHve

,,,,,,,,,, e .. 3agemIeHMe MOMHIEOTBOA
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HomeHknaTypa MOJHUENPUEMHNKOB
YONUHAOLLME MaYThI

YctaHoBKa
Pulsar ...
1l
@30
a) Mayta ns HepxasetoLent ctanm 1,3 m: 2CTHO70001R0000
méo '
b) MauTa 13 HepxxasetoLLen ctanm 2,3 M: 2CTHO70002R0000
@35
- 1 ¢) MayTa 13 Hep>KaBetoLLEN CTam 3 M: 2CTHO70011R0000
@35
d) yanuHsiolasa mayta 2 m: 2CTHO70005Z0000

meo :
€) yAmHsioLLas MaqTa 3 M: 2CTH070006Z0000

Q42
rrrrrrr f) yanmHsoLLas Mavta 2 M: 2CTHO70007R0000
nméo
g) yonvHstowas mMaqta 3 m: 2CTHO70008R0000

@50

IR e h) yanuHsiowas madta 2 M: 2CTHO70009R0000
nméo

i) yonuHsowas madta 3 M: 2CTH070010R0000

BaxxHoe 3ameyvaHue: [ns BCex yaNMMHSIIOLMX MadYT HEOOXOAMMO AONOMHUTENBHO 3aKasblBaTbh HAOOP BOMTOB (CM. CNEAYOLLYIO
CTpaHuLLy).
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Homenknartypa

YOAVHSAIOLME MaYTbl — OTBOJ, MPOMBbILLAEHHOM TPYObI U Aep»KaTenb

YonnHawouwme Mmadtbl
OnucaHue

Bce yonuHstoLwime Ma4Tbl HEO6XOAMMO 3aKa3sblBaTb C HABOPOM 6ONTOB.

NHdopmaunsa gna 3akasa

Onucanue Tun Kop ans 3akasa Kop EAN YnakoBka Bec

(wr.) (1 wr.),
Kr

Yanuusiowme Maytbl

2-MeTpoBas MayTa n3 HepXxaseroLLei ctanu RAL3502 2CTH070005R0000 3660308521699 1 5.200

035

3-MeTpoBas MayTa 13 HepXaBeloLLen cTanu RAL3503 2CGTHO70006R0000 3660308521705 1 6.400

35

2-MeTpoBas MauTa U3 HepxxaseloLLen cTann RAL4202 2CTHO70007R0000 3660308521712 1 6.400

042

3-MeTpOoBas MauTa 13 HepXaBeloLLen CTann RAL4203 2CTHO070008R0O000 3660308521729 1 9.600

@42

2-MeTpoBas MayTa 13 HepXxaBeloLLen cTanu RAL5002 2CGTHO70009R0000 3660308521736 1 7.500

250

3-MeTpOBas MayTa 13 HepXaBeloLLen cTanu RAL5003 2CTHO70010R0000 3660308521743 1 11.000

@50

Ha6op kpennexuit u 60nT0B

Ha6op kpenneHui 1 6oATOB ANg MayThl 13 KFR3542 2CTH050026R0000 3660308521774 1

HepxagetoLen ctanu @ 35 1 42 (1)

Hab6op kpenneHuit 1 60nTOB ANd MayThl 13 KFR0050 2CTH050028R0000 3660308521798 1

Hepxasetowert ctanu @ 50 (2)

(1) 5 xomyTOB, 4 ranku 1 GonTa.
(2) 6 xomyTOB, 2 ranku 1 GonTa.

PykoBopcTBO no Bbi6opy

KoHurypauyst MadT 6€3 KOMMEKTa BETPOBbIX PACTSHKEK.

HomuHanbHas BbicoTa, M

Kopg MayThbl aKTUBHOTO
MOJIHUenpueMHuKa

Kog yanuHsiowen Ma4Thbl

CkopocTb BeTpa Huxe 140 km/4 1 Gonee Ye

M B 6 KM OT MOps

4 (b+d) b).2CTH070002R0000 d). 2CTH070005R0000
5.(c+d) ©).2CTH070011R0000 d).2CTH070005R0000
6.(cte) ¢).2CTH070011R0000 e).2CTH070006R0000
7 (c+d+) ¢) 2CTH070011R0000 d) 2CTHO070005R0000 + f) 2CTH070007R0000

CkopocTb BeTpa 6onee 170 km/4 u 6amxe K

MOpto

MOpK
b).2CTH070002R0000

4 (b+d) d) 2CTH070005R0000
5.(c+d) ¢).2CTHO070011R0000 d).2CTH070005R0000
6 (b+d+) 0).2CTH070002R0000 d) 2CTH070005R0000 + f) 2CTH070007R0000
7 (c+d+) ¢) 2CTHO070011R0000 d) 2CTH070005R0000 + f) 2CTH070007R0000

OTCcTOAWMI N HAKJTOHHBIN AepXXaTenu

OTcToswumn gepxarenb

OnucaHue
- MaTepuas: HepXkaBetoLLas CTallb,

- MNOCTaBNAEeTCA B KOMMJIEKTE C COeQNHUTESNIbHbIM 32>KUMOM U3 Hep>KaBe|ou_|,e|7| CTan gnga ToKooTBOOA,

- OTCTOSLLMIA AepKaTenb OAMHOYHOrO MOMHUENPUEMHIMKA (6e3 YAMHSIOLWEN MayTbl) B 1 M OT AbIMOBOW TPYGbI;

- cHbopka: MOMHUENPUEMHIK MPUKPY4YMBAETCS BOTaMK K MpaBov Tpybke + OCHOBaHWE Aepkatens (Tpyoka cnesa),
KPEMUTCS K CTEHE C MOMOLLBIO ABYX MIACTVH, B K&XKAO0M 13 KOTOPbIX MO ABa OTBEPCTUSA OMAMETPOM 8 MM.

NHdopmaunsa gna 3akasa

CwmelleHue, Onucaxue Tun Kop pns 3akasa Kog EAN YnakoBka Bec

M (wT.) (1 wr.),
K

1 OTCTOALLMIA AEpXaTenb HRI3501 2CTHOHRI3501 3660308522672 1 5.200

HaknoHHbIn pepxaTenb
HomeHknatypa
- MaTepuan: HepXxaseroLlasa CTalb;

- MOCTaBNAETCH B KOMIIEKTE C HABOPOM erﬂﬂeHI/II;I n3 Hepx(aBeroLueVl cTanu.

NHdopmauna gna 3akasa

OnucaHune Tun Kop ans 3akasa Kog EAN YnakoBka Bec
(wr) (1 wr),
KL
HaknoHHbI fepxatent HPS2630 2CTHOHPS2630 3660308522665 1 1.300
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HomeHknaTtypa

[Torcnocobnennsa ons KpenneHnsa K Kposie

;,.A&
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TpeHormn ¢ 6annacTtom

- VCMONb30BaHME: st YCTAHOBKN MaYThl (BbicOTa 5 M) Ha MOCKYHO KPbILLY (Make. YKNoH 5 %) 6e3 ceepneHs
OTBEPCTUIA U MPUKNENBaHVS K KPOBIE;

- Marepual: OLMHKOBaHHas CTallb.

Onucanue Tun Kop ans 3akasa Kop EAN Bec
(1 wr.),
Kr
TpeHora ¢ 6annacTom - Betep 40 149 km/4 TLB5002 2CTHCTLB5002 3660308524430 120.00
TpeHora ¢ 6annacTom - Betep 40 170 km/y TLB5004 2CTHCTLB5004 3660308524447 200.00

Mpw ckopocTn BeTpa cBbile 170 KM/4 cnefyeT UCMonb30BaTh PaCTSKKY.

Onopbl/TpeHoru

- LCMONb30BaHWNE: ANS KPEMNEHNST MOSHUENPUEMHUKOB MM AONOMHUTENBbHBIX CEKLMIN MaYT K MIOCKM
KpblLLaMm;

- MaTepuva: OUMHKOBaHHas CTaslb;

- OMameTp OTBEPCTUI nNog, 60nTbl: 12 MM.

BoicoTa, :Pa3mep ocHo-iPaccTos- Onucaxue Tun Kop ons 3akasa :Kop EAN Bec
MM BaHus Hue mexay (1 wr),
LileHTpamu Kr
KpenexHbix
OTBEpCTMI

330 200 x 200 160x 160 1 - Onopa ang Pulsar (30 mm) nan iHPP4523 (2CTHOHPP4523 3660308522610 :5.500
YANMHSIOLLENA MauTbl (35 M)

800 420 BHewHWA 1390 BHelwHMiA 2 - TpeHora ans Tpy6sl 30-50 mM i TSH4525 (2CTHCTSH4525  :3660308524454 :8.500

HOHPP4523: ons Mcnonb3oBaHiisi C KOMMNEKTOM PaCcTsKek
HCTSH4523: MakcumMasibHas BbicoTa B BETPOBOW 30HE 3 COCTaBNSET 3 M.

AHKepHble fiepXXartenu

- WCMOSIb30BaHMNE: KPEMeHne CTEPXXHEBOO MONHUENPUEMHIKA (63 YANMHUTENBHOM MaYTbl) K AePEBSHHOM
MOBEPXHOCTY MM KUPMNYHON KIaLKe;

- MaTepuat: OLMHKOBaHHas CcTaslb.

Apext. iddphekT. [nametp ot- iOnucaxue Tun Kop ans 3akasa (Kop EAN Bec
ANnHa AnuHa L BEpPCTHS, (1 wr),
pesb6bl L, inocne kpe- MM Kr

MM nnexns, M

150 0.10 18 Kopotkuit fepxatens HST2044 :2CTHOHST2044  :3660308522689 :1.250

MakcumaibHas BbicoTa B BETPOBOW 30HE 3 cOCTaBNAeT 5 M ( 663 KOMM/IEKTa PaCcTsKeK)
BaxHoe 3ameyvaHue: ana obecneyeHust repMeTn4HOCTV MOHTaXKa CrieflyeT NCrnoyib30BaTb BO[JOHerOHMuaeMbIVI KOHYyC.

Pes3bboBble gepxxatenu

- MNCNONb30BaHMeE: KperyieHne MonHnenpuemMHmKa K METaNNHECKO KOHCTPRYKLMN. MOJ'IHl/IeI'Ipl/IeMHVIK MOXET
6bITb MOOHAT 32 CHET OOMONHUTENBbHBIX CEKLWA MadThbl AaMeTPOM 35 MM;

- Matepuan: OUMHKOBaHHaA ctallb.

HomeHknaTtypa
MakcumanbHas gnu- : luametp Onucaxue Tun Kop nns 3akasa Kop EAN Bec
Ha 3aTAXKKN pe3bbbl i pe3b6bl, (1 wr),
L, Mmm MM Kr
115 30 [epxatenb ang Maytsl Pulsar HEF2107 : 2CTH050033R0000 3660308522511  2.200
150 36 [epxatens ang maytel @ 35 mm_ HEF2313 | 2CTH050034R0000 | 3660308522528 ' 4.500

MakcumanbHas BbicoTa B BETPOBOW 30HE 3 coCTaBnseT 5 M ( 663 KOMMIEKTa PaCTSKEK)
BaxxHoe 3ameqaHue: 151 06eCneqeHyisi FepMETUHHOCTI MOHTaXKA CIEAYET VCTONb30BaTL BOAOHENMPOHVLIGEMBIN KOHYC.

BopoHenpoHuuaeMbiii KOHYC

- 1CNOfb30BaHne: obecrneveHne rngponsondaunn MecTa Bbixoga MadTbl N3 KPOBMW, eClii MadTa KpernnTca
noA, KpoBnen. Pe3nHoBast BepxyLLKa Cpe3aeTcs B COOTBETCTBUN C AMAMETPOM MadTbl;

- Matepuan: pe3nHa.

OtBepcTue koHyca, :Bbicota, Onucanune Tun Kop onsa 3akasa  :Kop EAN Bec

MM MM (1 wr),
Kr

Or6 1050 55 BoaocHeNpoHMLIaEMbI KOHYC CRE2700 i2CTHCCRE2700  :3660308523211  i0.040




Homenknartypa

['lprcnocobneHrs ons 60KOBOIoO KpenieHns
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Akceccyapbl ons KpenneHus K cTeHe

Dep>xatenu ¢ 6ontamm

- LCMONb30BaHWE: AN KpenneHns oteoda MadTtel 6ontamm M10 Ha BEPTVKaSIbHOW CTEHE;
- OmameTp oTBepcTUi nof 6onTbl: & 11 MMm;

- paccTosHne Mexay OTBepCTUAMM NMog, 6onTbl: 120 MMm.

Cmewenne, :OnucaHue Tun Kop pans 3akasa Kop EAN YnakoBka iBec

MM (wT.) (1 wr.),
Kr

290 LnyHHbIn aepxaTens. ¢ 6ontamu PBL0290....:2CTH050016R0000. .. :3660308521552.....i1 1.900

125 KopoTkuit fepxatens ¢ 6ontamu PBC0125 i2CTH050015R0000 3660308521545 i1 1.400

Heobxoavmo ncnonbaosats 3 gepXkatens 411 yCTaHOBKY MOTH/EOTBOLAOB BbICOTOM 5 1 6 M, COCTOSALLMX 13 CTEPXKHEBOIO MOSTHEMPUEMHUKA
BbICOTOM 2 U1 3 M 1 AOMONHUTENBHON MaYThbl BbICOTOM 3 M, PaCCHUTaHHOM Ha CKOPOCTb BeTpa A0 136 KM/4, ecnn 2-MeTpoBON MaqTbl HeLl0-
CTaTo4HO.

LepxxaTtenb co cMeLeHnem
- MNCNONb30BaHMe: KperyieHne MadTbl CO CMeLleHnemM OT BepTI/IKaJ'IbHOI7I cekunu,
- paccTosHune cMelleHns: makc. 190 MMm.

190 [lepxarens co cmelLeHem ans
BEPTVKASHO OMopbI

PDV0190  :2CTHO50018R0000 3660308521576

1.800

Akceccyapbl gns KpenneHus K ctonbéam, nectHuuam, nepuinam niam orpaxxgeHusam

3axuMbl gnis KpenaeHnst Co CMeLLeHNeEM
- MNCNONb30BaHMe: KpernyieHe oTBoAa Ma4Thbl K BEPTUKaSIbHbIM 1SN TOPU3OHTaSIbHbIM HarpaBfALLIM
C NOMOLLto 601TOB AnameTpom 10 Mm.

Wcnone- Onucanue Tun Kop ans 3akasa Kop EAN YnakoBka iBec

30BaHune (wr.) (1 wr),
Kr

[opun3oHTansHoe i1 - 3axuM Ans ropuaoHTanbHblx  iCDHB5001  i2CTH050013R0000  i3660308521521 i1 1.700

Kpennenne HanpaBnSIOLNX

BepTukanbHoe 2 - 3aKNM N1 BEPTUKANbHbBIX CDV5001  {2CTH050014R0000  :3660308521538 1 1.700

KpenneHne HanpaBASIOLLMX

KoMmnnexT us 3 aepxatener Ans yCTaHOBKY MOSHUEOTBOAOB BbICOTOM 5 1 6 M, COCTOSILLUX U3 CTEPXKHEBOrO MOTHUENPYEMHUKA BbICOTON 2 Wi 3 M
1 AOMONHTESBHOM MaYTbl BLICOTOM 3 M, pacCH1TaHHO Ha CKOPOCTb BETpa [0 136 KM/4.

CtanbHble XOMyThbl

[Ons Knpnn4Hon AbIMOBOI TPYGbI (MPSAMOYrofibHOr0/KBaApaTHOro ce4eHusl)
- MCNoNb3oBaHMeE: KpersieHne Ma4Tbl K AbIMOBbIM pr6aM, 6ETOHHbIM CTONGaM 1 npo4. (npﬂMoyroanoro/
KBapaTHOrO CeYeHusl).

Nnametp 3a- :OnucaHue Tun Kop pans 3akasa Kopg EAN YnakoBka iBec
XK1Ma MayThl, (wr.) (1 wr.),
MM Kr
0130 10 60 i [lepxaTens KBAAPATHOrO CEYSHMUS CCC6001  :2CTHO50020R0000 3660308521590 i1 2.000
- PynoH cTanbHoi nexThl (25 M) HFC4002 {2CTHCHFC4002 3660308523440 i1 5.000

Ona umnuHapUYecKnx AbIMOBLIX TPY6 U3 MeTanna
- WCMONb30BaHMe: KPenneHme MaduT Ha AbIMOBbIX TRYGax KPyriioro CeHeHus.

0130 go 60 :[lepxatens Kpyrnoro ceveHns CCT---- 2CTH050021R0000 3660308521606 i1 1.140

- JleHTa 13 HepxasetoLLielt cTanu HFP2650 i{2CTHCHFP2650 3660308523471 i1 4,000
20x 0,7 (50 m)

- 3aTsxHble 3axkuMbl 200 MM HCP2651 {2CTHOHCP2651 - 5 0.050

HOepxatenun pna KpenneHusa ¢ 60nbLWNM CMELLLEHNEM OT CTEHbI

- Cnonb3oBaHue: KpenneHre 6ontamm M10 MayTbl CO CMELLEHNEM OT BEPTUKAIbHOW CTEHbI;

- MaTepua: OUMHKOBaHHas CTanb;

- paccTosHNE CMeLLEeHUS: 45 cwm;

- paccTosiHVe Mexay OTBEPCTUAMM Nog 6onTbl: 54 cM;

- MVHVMaJIbHOE PaCcCTOsHNE MexXay AepxaTtenamun: 50 cM AN KpeneHnst COCTaBHbIX MaYT K CTPOEHMIIO
BbICOTOM 5 M; 1 M — Ans 6onee BbICOKMX CTPOEHWIA;

- B KOMIMJIEKT MOCTaBKW BXOAAT 60Tl KPEMNEHMS MayThl U 3aHAS NacTUHA UKcaumm.

Nnametp Onucanue Tun Kop pans 3akasa Kopg EAN YnakoBka iBec
3aXnma, (wr.) (1 wr.),
MM Kr
Ot 30 po 60 i[epxateny ans kpennexus ¢ 6onb-  :HPS0010  :2CTHOHPS0010 3660308522658 i1 -

LUMM CMELLEHUEM OT CTeHbI
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HomeHknaTtypa

[ POBOOHVKW 1 COEOANHUNTEIN

— Pulsar

KombLio-AepXaTent

CTEKNOBOMNOKOHHbI

Kabenb
HaTAXHOMN
BUHT

<E—ocHosakne

akKep
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MpoBogHnKM
Mnockue npoBogHuKM (1) (MPOOAOTCS MOrOHHBIMY METPaMM)
Martepuan Onucaxue Tun Kop ans 3akasa Kop EAN YnakoBka :Bec
(wr) (1 wr),
Kr
JlyxeHas mefib Tlenta 30 X 2 MM CPC2712 :2CTH040003R0000 3660308523129 1 0.535
JlyxxeHas meab Katywka 30 x 2 25 M CPC0025 2CTHO040001R0000 3660308521866 i1 0.535
JlyxeHas mefib Katywka 30 x 2 50 M CPC0050 :2CTHO40002R0000 3660308521873 i1 0.535
Hepxasetowas ctanb:JleHta 30 X 2 Mm CPI2711  i2CTHO40004R0000 3660308523150 i1 0.474
OumHkoBaHHas cTanb JlenTa 30 X 3,5 MM CPG3035 :2CTHCCPG3035 3660308523143 1 0.870
(1) Opyrvie pasamepbl No 3anpocy.
Kpyrnble npoBogHUKM (2) (MpoaatoTCs MOroHHbIMM METpamu)
Marepuan CeueHue Tun Kog ons 3akasa Kog EAN Ynakoska iBec
MM? (wr.) (1 wr),
Kr
JlyxxeHas meab @8 150 CRC8000 {2CTH040005R0000 (3660308523198 i1 0.450

(2) Opyrvie paamepbl MO 3anpocy.

CoepguHutenu
Mnockue 3aXXuMbl

- Mncnonb3oBaHue: OANda coeanHeHns nnm nepecedeHna asyx npoBOAHNKOB;
- Modenn CTaHOapTHOro MCNONMHEHWA NO3BONAIOT COedMNHATL NONOCHI LLII/IpI/IHOl;I 30 MM 1 Kpyrfible NpoBO-

OHVKX OvameTpoMm 6 1 8 Mm;

- YHMBepcasibHas Mofesib 3 TakKe NO3BOJSET NEPEKPELLMBATL KPYITIblE MPOBOAHNKM;

- cneuvanbHble Mogenn 4 n 5 npeaHasHaveHbl TONbKO ON19 COEANHEHNSA MIIOCKMX MONOC.

Onucanne Tun Kop ons 3akasa Kop EAN YnakoBka iBec
(wr.) (1 wr),
Kr
1 - CTaHOapTHbIV CoeavHITENb 13 OLVHKOBaHHOM cTam :BRP2680 i 2CTHCBRP2680 3660308523082 i1 0.300
2 - CTaHnapTHbIA COeaNHNTENb MEOHbIIA BRC2780 i2CTHOBRC2780 3660308522047 1 0.210
3 - YHVBEpCanbHbli COeanHUTENb MeaHbIN BRX3780  i2CTHOBRX3780 3660308522115 1 0.300
4 - CneLymanbHblii COeaMHUTE b MeHbIA A% NONoc BRH2779  :2CTHOBRH2779 3660308522092 1 0.200
5 - CneuyanbHbIi CoeaNHNTENb U3 HEPXXaBEIOLLEH BRI2779 2CTHOBRI2779 3660308522108 1 0.204
cTam ans nonoc
6 - JIHelHbIA CoeauHUTENb MPOBOAHUKOB BRC2781 :2CTHOBRC2781 3660308522054 1 0.202
3 x 3 11 juameTpom 8 Mm
KomnnekT pacTsxek
CocTouT 1a:
— Kabefb 13 CTEKJIOBONIOKHA, 25 M (OTAENbHbIN KOA, 3aKasa)
— 6 aHKepHbIX Kpenexen
— 3 HaTsKHbIX 6onTa
— 3 KonbLa-gepxxarens
— 1 TporHas HanpasnsoLas
— 1 ocHoBaHuve (2CTHCHPP4523).
OnucaHune Tun Kop onsa 3akasa Kop EAN Bec
(1 wr),
Kr
KomnnekT pactsxek FHF0001 2CTH050022R0000 3660308521613 12.000
25 M Kabens 13 CTEKNOBONOKHA A1aMeTpoM 5.6 M FDV5625 2CTH05002320000 3660308521620 -




Homenknartypa
KpenneHna ong TokooTeoaa

MpucnocobneHns ons KpenneHus K Kposne

MopcTtaBkm pnst TokooTBOAA

- Martepvan: NnacTyK YepHOro LBETa, 3anonHEHHbIN 6eTOHOM (kpome noacTtaBkn 2CTHCHPV2771, noctas-
NSIeMoVi MyCTOM);

- yCTpaHseT HeOOXOAMMOCTb MPOCBEPNNBAHMSA MMAPON30NSLMN KPOBAM NMPU MPOKIaaKe TOKOOTBOAA;

- MOXET MNPUKIENBATLCS HEOMPEHOBbLIM KIIEEM;

- BblcOTa: 8 CMm.

Wcnonb- Onucaxue Tun Kop ons 3akasa Kop EAN YnakoBka :Bec

30BaHune (wr.) (1 wr),
Kr

[poBOAHVK @ 8 MM 1 - Monas nopcTaBka HPV2771  {2CTHCHPV2771 3660308524072 i1 0.160

[MposogHuk 30 X 2 MM

[poBOAHVK @ 8 MM 2 - MopcTaBka, 3anonHerHast HPB2772 :2CTHCHPB2772 3660308523945 i1 1.290

MpoBoaHVK 30 X 2 MM i BETOHOM (C 3aXKIMOM)

I'Ipope3V|HeHHb|e alloMUHNEeBbIe NOJIOChI AJ1A NJIOCKUX Kpbill C I'l/IJJ,pOI/I3OJ1ﬂLI,VIeI7I

- mMarepvian: alfoMUHNIA, MOKPbITbIN BUTYMOM;

- [aHHble NOMOChI NPUKIIENBAKOTCS TEPMOKIIEEM.

Pa3smepel, Tun Kop ans 3akasa Kop EAN YnakoBka iBec

MM (wr.) (1 wr),
Kr

150 x 40 HBR2717 {2CTHOHBR2717 3660308522375 i1 0.020

BoamoxkHa noctaeka B pynoHax.

3aXuMHble KpenyieHns 4ssi KPoBn
- Marepvasl nosiockl: ny>keHaa medb 25 x 1 Mm;
1 - 3aKMMbl: HEpPXKaBeroLasa cTaulb [NpeaHasHa4eHo ANns KpenneHnst nonockl 30 MM KO BCEM TuMam LUMGEPHON

. NV HesakpenneHHon kposn (1);
< ’ (1)
- BX 3akunMbl Ans KpyrbIX MPOBAHVKOB MEOHOIO U CEPOro LIBETOB (2).
" [na nnocKux NPOBOAHUKOB
‘ 1 - 3KMMHOE KpENneHie 113 HepXXaBErOLLIEN CTanmM Ans NNockix nposoaHrkos  HAA2673 § 2CTHOHAA2673 | 3660308522238 | 1 i 0.043
LOns Kpyrabix NpOBOAHNKOB
2 - 3aX1MHOE KpenneHue ans KOOBMM Ceporo LIBeTa :HAR2745  :2CTHOHAR2745 :3660308522283 1 :0.045
2 - 3aXMMHOE Kpennerue ansg Kposmm MegHoro ugeta  iHAR2746 i 2CTHOHAR2746 3660308522290 i1 :0.045
Mpucnoco6neHns gnsa KpenneHnusi NoNoC K cTeHaMm
Kplok anst KNprnyHbIX CTEH
= - KpenneHue: K KUPMn4HOW cTeHe arobenem;
| - Ansi nonoc.
Marepuan Onucanne Tun Kop ans 3akasa Kop EAN YnakoBka iBec
(wr,) (1 wr),
Kr
QuuHkoBaHHas cTanb  :Kptok 30 MM CMA3020 :2CTH050032Z0000 3660308521859 20 0.014
CauHeL, [iobens CPB3020 i2CTH050030Z0000 (3660308521835 {20 0.003

KpenneHune Ha wypyne gns KUPNu4HbIX CTEH

- 4ns nonocsl WuprHor 30 MM: MOCTaBAETCS C LUypynamm no AepeBy;

- Marepvasn: naTyHb.

Kpennerue Ha BUHTaX K KUPMWYHOA CTEHe i HCL2642 | 2CTHOHCL2642 : 3660308522443 i1 :0.020

: 2 = MeTtannuyeckas o6nmyoBKa CTEH
/ 3aXXnmbl U3 Hep>KaBeloLLen cTanu

MaTtepuas: HepxxaBetoLLas CTasb;

- ON8 KPerneHns nonocoBbIX MPOBOAHWKOB;
3 L - KpenaTcs 3aknenkamm Uam BUHTaMK1 (aMameTp 4 MM), He BXOOSALLMM B KOMMIEKT NOCTaBKM.
: 1 - 3axumbl 13 HepxkasetoLen cTanv ans nonoc 30 x 2 i CIP3020 2CTH05003120000 3660308521842 20 0.002
2 - BofoHenpoHuLaemMble anoMrHieBbie 3aknenkn @4 HRP0100 i 2CTH050011Z0000 3660308521507 100 0.100
2 - BonoHenporLiaemble amomyHyesble 3aknenkn @4 ¢ HRP0500  : 2CTH050012Z0000 i 3660308521514 i 500 0.003
3 - BaxuMbl 13 HEPXXaBEIOLLIBN CTamv s ycTaHoBku Ha i HCB4240 i 2CTHOHCB4240 3660308522399 1 0.002
TUIPOV30MPOBaHHYIO Kposnto ans nonoc 30 x 2
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HomeHknaTtypa
Kpennenva ong TokooTsoaa

fnpponsonauMoHHOE KpenieHne Ha KpoBre
- KpenneHue: Ha 06NMLIOBKe 13 MaCTVH U3 OLUMHKOBaHHOM cTann (kod: 2CTHOFDTO0045);

,. - KpenneHue: Ha Kepamm4ecKom 1 LieMeHTHOW obnuLoBke (koa: 2CTHOFDT0046);
- KpenneHve rapaHTUpyeT NMosHyto BOAOHENPOHNLRAEMOCTb. MOXXET BbITb OCHALLEHO 6aKeNMTOBbLIM U30M3-
TOPOM;
- Nof oTBepcTMe avameTpoM 10 Mm.
Wcnonb3oBaHue Tun Kog ons 3akasa Kop EAN YnakoBka :Bec
(wr.) (1 wr),
Kr
[io6enb ans Metanm4eckon obnnuoskm L. 15 v FDT0045  :2CTHOFDT0045 3660308522191 1 0.030
[liobenb ang Kepammukyt v LiemenTa L. 25 Mm FDT0046  :2CTHOFDT0046 3660308522207 1 0.040
V|3011$|LWIOHHbIe KpenneHusa
- KpenneHue: Ang nonockl Ha AEPEBSAHHYIO pamy;
- maTepvian: 6akenur;
: - MNOCTaBNSAETCS B KOMMMEKTE C BUHTAMU;
- 2CTHOHISB000 anst nnockunx npoBoaHukoB, 2CTHOHAR... Ans KpyrbiX MPOBOAHMKOB.
W3onsTop Liset [nametp pe3b6bl, MM Tun Kop ans 3akasa Kop EAN Ynakoska i Bec
Bbicota H, Mm (wr.) (1 wr),
Kr
35 YepHblit 6 HIS6000  : 2CTHOHIS6000 3660308522542 1 0.050
) - Cepblii 8 HAR2645 i 2CTHOHAR2645 - 1 0.050
Meab 8 HAR2646 : 2CTHOHAR2646 3660308522276 1 0.050
MpuHagneXxxHoCcTn ana KpenneHns KPyribiX NPOBOJHUKOB K CTEHaM
Saxumsbl NMBX
') - KpenmneHue: Ha y4acTke WmpnHom 30 MM C N30MLMen OT MPOBOAHMKA OT OCHOBHOW MOBEPXHOCTU (pasmMep
? OTBEpPCTUS ANs BUHTA 15 MMm);
- LBET: Cepbli U KPacHbIN.
' Wcnonb- Liser Onucanne Tun Kop ans 3akasa Kop EAN Ynakoeka :Bec
30BaHue (wT.) (1 wr),
Kr
Kuprny Cepblit Cepbiin 3axkum 13 NBX HAR2445  :2CTHCHAR2445 3660308523341 1 0.007
Kupnny Cepbiit Cepoiit saxumua NMBX ¢~ iHAR2845 i 2CTHOHAR2845 3660308522313 1 0.016
BIHTOM
Kupnny Menp KpacHbii 3axum 3 MBX  iHAR2846 i 2CTHOHAR2846 3660308522320 1 0.016
C BUHTOM
3axuM ans KUpnMYHoOm CTeHbI
- [NS KPYr0ro NPOBOAHMKA: MOCTaBNAETCS C BUHTOM;
_“ - maTepvan: Mefp.
':”r"'l OnucaHne Tun Kog onsa 3akasa Kop EAN YnakoBka : Bec
(wr.) (1 wr),
& Kr
/ [TpucrocobneHne anst Kpennexns ua Meay SCP3000 i 2CTHCSCP3000 3660308524409 1 0.046
ans @ 8 Mm

MpuHagnexxHoCTN aNnst KpenneHnsa Kpyrbix MPOBOAHUKOB UM MOJIOC K NIECTHMLAM NN
cTton6am

XOoMyTbl U3 HepXKaBeloLen ctanm
- 1CMONb30BaHNE: AS1A KPEMNEHNS MPOBOAHMKOB K Tpy6am;
- MaTepvan: Hep)kasetoLaa Cctallb.

[LnameTp 3aTsKKK, MM Tun Kop ans 3akasa Kop EAN YnakoBka i Bec
(wr.) (1 wr),
Kr
O30 g0 50 HCI2419 i 2CTH050001Z0000 - 1 0.015
01401070 HCI2420  : 2CTH050003Z0000 - 1 0.020
Ot 60 go 100 HCI2421 2CTH05000520000 - 1 0.025
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Homenknartypa
CoeguHUTeNn o CUCTEMbI 3a3EMITIEHNS

KoHTponbHOe coeguHeHne

- MO3BONSET OTCOEANHATE TOKOOTBOAbI 415 USMEPEHNUS CONPOTUBNEHNS N30NALIM 1 3a3EMNIEHNS;
- mMaTepva: nuTas natyHb;

- UCKJIIOYAET HEO6XOOMMOCTb BbICBEP/IMBAHNS OTBEPCTU B TOKOOTBOAAX;

- paccuuTaHa Ha Kpyriible NPOBOAHVKN AnameTpoM 6 MM 1 8 MM 1 nonocskl 30 x 2 nnm 30 x 3;

- rapaHTMpOBaHa BblCOKas MPOBOAVNMOCTb U HU3KUIA MMMNEAaHc;

- KPenuTCs Ha KPOHLLTENHAX C MOMOLLbIO CamMOpPe30B MO AEPEBY UV METasy;

- CooTBEeTCTBYET TpebosaHuamM ctaHdapTa NF C 17-102.

Pa3smepbl, Tun Kop onsa 3akasa Kopn EAN Bec

MM (1 wr),
Kr

70x50x 20 JCH2708 2CTHOJCH2708 3660308522719 0.390

MprmeyaHme: BHyTPU KOPOBKY AMst TECTUPOBAHUS COEAVHSIEMbIE TOKOOTBOABI AOMKHbI MOMHOCTLIO 3aXOANTL OANH Ha APYrow

3alwuTHbIe 3KpaHbl Unn Tpy6bl

- MIOCKME 3KpaHbl Ui TRYGb! ANIMHOM 2 M 13 OLWHKOBAHHOW CTaN ANs 3aLlUTbl BEPTUKaSIbHbIX TOKOOT-
BOLOB OT MEXaHN4YECKOro BO3AeNCTBIS;

- 06bIMHO pacnonarakTCst MeX[y COSONHUTENBHON KOPOBKOWM A1t TECTUPOBAHUS 1 MOBEPXHOCTLIO 3EMIIN;

- MOCTaBMSIOTCS B KOMMAEKTe ¢ 3 3ax1MMamMn (Ckoba, caMopes Mo [epeBy).

Onucaxue Tun Kop, ans 3akasa Kop EAN Bec
(1 wr),
Kr
3aluTHbIi 3KpaH ANs Monochkl (MOCTaBNSKOTCA N0 2 LUT.) TPH2705 2CTHOTPH2705 3660308522917 1.000
3awwtHas Tpyba Ans Kpyrbix NPOBOAHUKOB (MocTasnsiotca no i TPH2768 2CTHOTPH2768 3660308522924 1.000
2um)

V|HCHeKL|,I/IOHHbII/I Konogew, 3asemMrneHunsa
CNY>XXUT AN pa3MeLLIEHVSt COeANHUTENBHOW KOPOBKM S TECTUPOBAHWS Ha MOBEPXHOCTY 3eMIN, OISt
COEAVHEHNS CTEPXKHEN 3a3EMIEHVSI UM COEAMHEHNS MEX[Y COBO MOMOC KOHTYPa 3a3eMIeHs;

- mopenm 2CTHORVH3073 n 2CTHORVH3074 cHabeHbl MEeAHOW LLIMHOW, MO3BOMSIOLLIEN COEAVHUTE MEXY
coboi 3 ToKOOTBOAA WM 2 TOKOOTBOAA C COEANHUTENBHOM KOPOBKOWM ANst TECTUPOBAHKS.

Marepuan Pasmepbl, Tun Kop ons 3akasa Kop EAN Bec

MM (1 wr),
Kr

1 - Yyryn @ BHew. 190 RVH3071 2CTHORVH3071 3660308522825 2.400

2 - XKenTblii nonnadvp, 6eToH 350 x 250 RVH3072 2CTHORVH3072 3660308522832 10.000

3 - XKenTblit nonnacmup, 6ETOH, C LNHON 350 x 250 RVH3073 2CTHORVH3073 3660308522849 10.000

3a3eMmeHIst

4 - Cepbint BX, C LMHOW 3a3eMNIeHIs 300 x 300 RVH3074 2CTHORVH3074 3660308522856 3.300

[ [m- h CoeauHuTeNnbHas KOPo6Ka ANsi SKBUMOTEHLMANIBHOrO CoOeMHEeHs
P - 9TV KOPOOKUN KPEMSATCS CHU3Y Ha BEPTUKAIbHOM TOKOOTBOZE W MO3BOASIOT JIErKO 1 BbICTPO NMPUCOEANHSATH
4 NIV OTCOEOMHATL 3a3EeMINTENb MOSTHMEOTBOAA OT KOHTYPa 3aLLMTHOMO 3a3eMIIEHVA 30aHUS;

- KOXYX CAeNnaH 13 OLMHKOBAHHOW CTanm Ha[l MEAHON LUMHOW, CMOHTUPOBAHHOW Ha ABYX 130MsTopax,
K KJIEMMam KOTOPOW MOXHO MOACOEANHUTL 2 MPOBOAHVKA;

¢ - MOCTaBNAETCH B KOMMMEKTE C CaMopesamyt, AoBensMy 1 NpeaynpeanTeNbHbIMY TaBandKamm.
ﬂ;' - Paamepbl, Tun Kop Ans 3akasa Kop EAN Bec
"~ MM (1 wr),
Kr
150 x 65 x 65 BLH2707 2CTHOBLH2707 3660308522009 0.550
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HomeHknaTtypa
Cucrtema 3azemMneHmns

Kpatkuin 0630p

Kaxxapi BEpTUKabHbIN TOKOOTBOA, CUCTEMbBI MOSTHNE3ALLNTbI

[LOIKHBI ObITb MOAKITIOYEH K 3a3EMIUTENIO, BbIBOAALLEMY TOK

paspsaa MOMHUK B 3eMITK0.  3a3eMnTenb AOSDKEH YOOBNETBO-

PSATb ABYM 0653aTeNbHbIM YCNOBUSM:

- 3Ha4YeHue COMPOTUBEHNS 3a3eMIIEHNS
B cootBeTCTBUM C TPEBOBaHUAMM DPAHLY3CKNX 1 MEXXAYHA-
POAHBIX CTAHOAPTOB, a TakXXe APYr1MX HOPMATUBHbBIX JOKY-
MEHTOB, CONPOTUBAEHNE He [OMKHO npeBbiwaTts 10 Om. 310
3HaYeHne OOMKHO ObITb U3MEPEHO HA 3a3EMIIEHNN, U30INPO-
BaHHOM OT JIHOBbIX APYrX MPOBOASLLMX KOMMOHEHTOB. Ecin
3HadeHne conpoTtueneHns 10 OM He MOXET BbITb JOCTUr-
HYTO, 3a3eMJieHNE TEM HE MEHEE CHUTAETCH COBMECTUMBIM,
€CNN OHO MO KparHe Mepe COCTOUT U3 TOKOOTBOLOB U
aneKkTpoaoB amHom 160 M (ypoBeHb 3awwmtbl 1) nnm 100
M (CTeneHb 3almTbl 2, 3 1 4), C OIMHON KaXKAOro CermeHTa
pa3mMepom He bonee 20 M;

- OKBUMOTEHLMANBHOE COEAMHEHE
CornacHo cTtaHaapTam TPebyeTcs BbIPaBHMBAHUE MOTEHLN-
ayloB CUCTEM 3a3EMSIEHNST MOTHAE3ALLNTBI U CYLLIECTBYHOLLIMX
CUCTEM 3a3EMSIEHNS.

KoHurypauum sazemneHns MonHNeoTsoaa

CucTtema 3a3emMiieHNs «yTuHasi nanka»

MunHMasbHas cUCTEMA 3a3EMIEHNS U3 NTYXKEHOW MEOHON
NEHTbI ANHON 00 25 M ceveHrem 30 X 2 MM, pasaeneHHon Ha
3 OTBETBNEHNSA, MOMELLEHHbIE B TPW KaHaBKK Ha rmybuHe ot 60
00 80 cM, BbIpbIThie B (hOpPMe Beepa, Kak yTUHAA nanka: oguH

nanky» Kak ornncaHo BbliLLie, CNCTEMaA 3a3eMJIEHNA MOXXET ObITb
paapa60TaHa C VICMONb30BaHMEM He MeHee 3 MeOHbIX 3a3eMJ1A-
IOLLIMIX CTEPXHEN, KaxKObI ANIMHOM HE MeHee 2 M, 3aKOMaHHbIX
BEPTUKASIbHO B 3EMIIO; CTEPXKHW AOMKHbI ObITh PACMONOXKEHbI
C NHTepBaJiIOM OKONO 2 M 1 C 0b6a3aTeflbHbIM paccToAaHnem

ot 1 po 1,5 M oT yHOameHTa.

CTaHOapTHbIN CMIMCOK MaTtepuanos

OnucaHve Tun Kop ons 3akaza | Kog EAN Kon-Bo
WITYK
unn m

CoenyHuTenb RP02840 : 2CTHORPO2840 3660308522818 ¢ 1 wr.

«yTWHasi nanka»

Mnockuii npoBodHvk: CPC2712 | 2CTH040003R0000 : 3660308523129 i 10 M

CrepxeHb PVB2010 : 2CTHCPVB2010 3660308524379 ; 6 wT.
3azemrneHns

Hacapgka ons BMA0020 i 2CTHOBMAQ020 3660308522030 ; 1 wr.

3abuveaHus @ 20

Baxum ana CRH4020 : 2CTHOCRH4020 3660308522160 | 3 wr.
3a3emMIAoLLero

CTEPXHS

Cunctema 3a3emsieHns «yTUHas nanka» ¢ 3a3eMsiiowmmm
CTEePXXHAMU

Ecnm Tvn rpyHTa He CoBCeM MOAXOAUT ANt COEAMHUTENS «yTUHas
narnka», To 4S8 3Ha4YMTENBHOIO YAYHLLEHNS 3aLMTbI NPUMEHS-
€TCS KOMBVHaLUVIA «yTUHOW Nank» 1 3a3eMIISHOLLIMX CTEPXHEN.

B naHHOM crnyyae, KOHeL, KaXaoro OTBETBNEHNSI COeAVHUTENS
«yTWHas nanka» COEAVHSAETCH C 3a3eMNAOLLMM cTep>xHeM. CTaH-
JapTHbIN CMMCOK MaTepnanoB

KOHeL, CaMmOoro QJIMHHOIO OTBETB/EHUS MOLKIIIOYEH K COeaNH- Onucanme Tun Kop Anst 3akasa Kop EAN Kon-o
TENbHOM KOPOBKe AN TECTUPOBaHNS, ABa APYrX OTBETBEHNS WTyK
COefHEeHbI CO cneLyianbHbiM COEANHEHVEM, Ha3biBAEMbIM WM
COBOVHUTENEM «yTUHAS Narkas. CoeanrnTens «ytuHas  :RPO2840  :2CTHORPO2840 3660308522818 1w
CTaHaapTHbI CMINCOK MaTepuasios nanKa»v
ITnoCKw NPOBOZHVK CPC2712 2CTH040003R0000 3660308523129 25M
Onucanve Tun Kog ans sakasa Kop EAN Kon-so MepHbiii cTepxerb 3a-  iPCS1920  :2CTHOPCS1920 3660308524249 3w
WTyK 3emJieHnA
v Hacanka ans 3abusarma: BMAOO20  : 2CTHOBMAO020 3660308522030 1 .
CoemyHunTens RP02840  : 2CTHORPO2840 3660308522818 Tum 220
yren Jane et A sasevinsio- - CRHA020  2CTHOCRH4020 3660308522160 3w,
Mnockwit CPC2712  2CTHO40003R0000 3660308523129 i 25m WLETO CTEpKHA
MPOBOAHNK
Cucrtema 3a3eMneHnst «CTEP>KHEBOW TPEYrOfIbHNK»
Korga penbed naowankm He No3BoNgeT YCTaHOBUTb «yTUHYIO
¢ SDKIM " - SaKIM P 3KUM
3ALMTHBIA A 13 HepX. CTanm SALUMTHEI 3 HEpX. CcTann 3ALMTHBIA 113 HEPXX. CTanM

o aKpaH

neHta 30 x 2
rny6vHa I mor C;eHb' rny6uHa
o7 60 10 80 cM L SM oT 60 70 80 cM

=
coenuHUTenb. p‘.—
™na 25

«yTUHas nankan

4m

neHTa 30 x 2
nenta 30 x 2 o
P
o 1M OT CTeHb! = 03)’
1M OT cTeHbl < rny6uHa 524
- gg oT 60 70 80 cM S5
- [ 2%
2T [oyel
25% X00
S35 T
Iolo) mmo
§ g 6 coegnHUTeNb
5 Tvna
o «yTUHas nanka»
oT8 012 M

aKpaH

CTepxeHb
CTEPXXEHb 2 M
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Homenknartypa
Cucrtema 3azemMneHmns

3asemnsiowme cTepXxHn
- 3abuBaTb 3a3eMNSOLLINIA CTEPXKEHb CReayeT HYepes MHOropasoByo CTarbHYHO HACaKy, 3aLLMLLIAOLLYIO ero

TONOBKY.
Onucaxue Tun Kop, ans 3akasa Kop EAN Bec
(1 wr),
4 Kr
1 - CTepxeHb 113 OUyHKOBaHHOM cTamm @20 - L. 1 m PVB2010 2CTHCPVB2010 3660308524379 2.400
2 - CTaHpapTHoI 3a3emMnsiolmi MeaHbii crepxeHb @ 19 - L. 1 m i PCS1920 2CTHCPCS1920 3660308524249 3.940
3 - Hacanka nns sabvsarus @ 20 BMA0020 2CTHOBMA0020 3660308522030 0.300
4 - 3axum gns kpennernst nonockl 30 X 2 K 3a3eMASoLLEMY CRH4020 2CTHOCRH4020 3660308522160 0.150
LB CTEpXHIO
3
1 2 (1) 2CTHCPVB2010: BbicoKOMpo4Hast Tpy6a 13 ropsHeoLHKOBaHHOM CTanu.
(2) 2CTHCPCS1920: BbicOKast yCTOMYMBOCTb K KOPPO3WK 3@ CHET CIOS MeAN TONLWMHON 250 MKM, HAHECEHHOTO ANEKTPONUTUYECKIM CMOCOGOM
(8) 2CTHOBMAOD020: Hacapka Ans 3a61BaHUS KyBasfov - OfHa ANs TPEX CTEPXHEN.
|
CoeﬂVIHI/ITeﬂI/I «yTUHaA nanka»
- OUMHKOBaHHbIE NNTblE COEANHUTENM U3 NaTyHW NO3BONSIOT COEAMHUTL TP U3 YETLIPEX OTBETBIEHNIN TOKO-
OTBOZOB, BbIMOSIHEHHbBIX U3 Ny>eHOM MegHom nonockl 30 X 2;
M3MEHHAEMbIE YITbl PA3BETB/EHUS;
- OTIMYHasA NPOBOAVMMOCTbL W MPOYHAsA 3aTshKKa.
‘ Onucaxue Tun Kop, ans 3akasa Kop EAN Bec
(1 wr),

Kr
CoeanHuTens «yTuHas nanka» @ 85 - TonumHa 30 MM RPO2840 2CTHORPO2840 3660308522818 0.800

LincppoBoii usmeputenb CoONnpoTUBIEHNS 3a3eMIIEHUS

- npubop 2CTHCACAB460 B BOOOHEMPOHMLIGEMOM KOPMyCe NUTAETCst OT 6atapeit, MPOCT B MCMOB30BaHUM
1 NpefHasHaveH Ans paboTbl B MOMEBbIX YCNOBUSIX;

- npunbop 2CTHCACAB460 namepsieT CONpPOTYBNEHME 3a3EMIEHNS 1 YAENBbHOE COMPOTUBMEHME MOYBbI
Ha BCeX YCTaHOBKaX, TPEBYIOLLMX aTTeCcTaLlmm 3aLLMTHOIO 3a3eMIeHVS N 3a3eMnTenell MONHEOTBOAOB
C TPaANLMOHHBIMN 3a3EMASIOLLIMU CTEPXKHSAMU.

Onucaxue Tun Kop, ans 3akasa Kop EAN Bec
(1 wr),
Kr
1 - LindpoBoli namepuTens CONPOTVBNEHIS 3a3emneHus 1 yaens- i ACA6460 2CTHCACAB460 3660308523044 1.300
HOrO 3NEKTPUHECKOrO COMPOTUBNEHS NOYBSI
Oymnsap TecTepa ¢ akceccyapam (4 nposoaa + 4 CTepxHs) ACA2025 2CTHCACA2025 3660308523006 6.000
2 - BbICOKOYaCTOTHbIN M3MEpUTENb CONMPOTUBNEHNS 3a3emnerms i ACA9500 2CTHCACA9500 3660308523051 3.500

(6) BblcOKOHaCTOTHbIN N3MepUTENL ConpoTUBNeHKs 3asemnerns 2CTHCACAI500 npeacTaBnsieT Co60i MOPTaTUBHbIA aHaIM3aTop C aBTOHOMHbIM
nUTaHNMeM, NO3BOSISIOLLIMIA MPOBOAWTL aBTOMATUHECKNE UBMEPEHNS 3HAYEHNI R (@KTUBHOMO CONPOTUBNEHIS), Z (MOMHOMO COMPOTUBNEHNS) 1 X
(PeaKTVBHOTO COMPOTUBNEHNS)) CUCTEMbI 3a3EMNEHNS U KOHTYpa 3a3emnenyis B nonoce vactot ot 10 M Ao 1 MM, [aHHbii npuGop nossonset
PaCLLMPUTL CYLLECTBYIOLLIME CTAHAAPTLI UBMEPEHII MyTeM BBOAA BEMMYMHBI HAaCTOTHOMO OTKIMKA Ha UMMYMbCHBIA TOK paspsifa. MocTtasnsetcs ¢
yTISPOM 1 akceccyapamu.
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Homenknartypa

SOKBVNOTEHLMATIbHOE COedNHEHME

40 | ABB BHeLUHAS MofnHMesalmTa

3awunTHbIN paspsagHNK aNs aHTEHHON MaYThbl

- VCMONb30BaHME: ANS BDEMEHHOIO 3a3EMIIEHNSA aHTEHHON MaYTbl B MOMEHT yaapa MOJHUW Henocpes-
CTBEHHO B @HTEHHY;

- B 0Obl4HbIX YCNOBMSAX 3aLLUMTHBIN Pa3psaHUK U30NPYET aHTEHHY U OT 3eMM, Y OT CUCTEMbI MOSTHUE3ALLINTbI
B Cly4ae yaapa MOJHUM B CUCTEMY MOSTHME3ALLNTHI;

- 3aLUMTHBIN Pa3PSAHNK TakKe NCMONb3YeTCs AN 3a3eMIEHNS TaKMX METANIMHECKNX KOHCTPYKLMWA, Kak
BbILLIKM, LLIACCW ABMraTenen, HaBechl Haa 060pya0BaHNEM U T.4.

XapaKTepucTnKu:

- HaNpPshKeHne auHaMmMHeckoro Bo3by»xaeHns < 1800 B;

- HaNpPshKeHre cTaTnyeckoro Bo3dykaeHus < 1100 B;

- HOMUHa/TbHBIN TOK padpsga: 25 KA;

- pa3mepsbl: 280 x 45 x 30 mMm;

- MOCTaBNSIETCA B KOMIMIEKTE C 3AKUMOM [Nt KPEMSIEHNS K MaYTe.

OnucaHune Tun Kop ans 3akasa Kop EAN Bec
(1 wr),
Kr
3alWTHbI PA3PSIHVK s aHTEHHOM MayTbl EAH4005 2CTHOEAH4005 3660308522177 0.400

CyeTyuk yaapoB MOJHUMA

- [AaHHbIA CHETHMK, NOAKMKOHEHHDBIM MOCNEA0BAaTENBHO K TOKOOTBOAY, PErMCTPUPYET TOK MOMHNN;

- ,El,aHHbII7I CHETHNK (1) NCNONb3YeT TOK, HaBe,EI,E‘,HHbIVI BO BTODI/MHOVI uenu, ond aktmBauyn anekTpomMmexaHnye-
CKOro cyeT4MKa. OH Oblin npoTecTnpoBaH B BbICOKOBOJETHOM na6opaTop|/||/| B MOMEBbIX YCNOBUAX.

OnucaHune Tun Kop ans 3akasa Kop EAN Bec
(1 wr),
Kr
1 - CYETUMK yaapoB MOMHW N5 YCTAHOBKIA HA MOCKWX TOKoOT- i CCF2004 2CTHOCCF2004 3660308521279 0.410
BOdax
2 - CYETHVIK 11 PEr1cTPAaTOop YAAPOB MOSHMIA CIF2006 2CTHOCIF2006 3660308522146 0.340

KomnnekT TectnposaHus Pulsar

KomnnekT TectupoBaHus Pulsar gnsa monHuenpueMHuka

- OfVH BbIBOJ TeCTepa NOACOEOMHSIETCS K MOMHNENPUEMHIMKY Pulsar, a Apyron — K H/XHEN YacTu ctonéa um
K BEPTVKaIbHOMY TOKOOTBOAY;

- TecTep NPOBEPSET ANEKTPOHUKY Pulsar, akTVBU3NPYS ero BbICOKOBOSBTHYIO BHYTPEHHIOO CXEMY.

OnucaHue Tun Kog ons 3akasa Kop EAN Bec
(1 wr),
Kr
3 - TecToBas MayTa OTAENLHO PMH8000 2CTHO80004R0000 3660308522740 6.000
4 - KomnnekT Tectvposarus ESEAT VDT0001 2CTH080001R0000 3660308521309 1.900




ANdaBUTHbLIV yKaz3aTesb
Knaccupukaums Kogos of1s 3akasa

Kop ons 3akasa Tun CtpaHuua Kop ons 3akasa Tun CtpaHuuya Kop ons 3akasa Tun CtpaHuua
2CTHO10001R0000 HPI3001 29 2CTHOBRC2780 BRC2780 35 2CTHCACA9500 ACA9500 40
2CTHO10002R0000 HPI3002 29 2CTHOBRC2781 BRC2781 35 2CTHCBRP2680 BRP2680 35
2CTHO10004R0000 PTS3000 29 2CTHOBRH2779 BRH2779 35 2CTHCCPG3035 CPG3035 35
2CTHO30002R0000 IMH3000 27 2CTHOBRI2779 BRI2779 35 2CTHCCPI2711 CPI2711 35
2CTHO30003R0000 IMH4500 27 2CTHOBRX3780 BRX3780 35 2CTHCCRC8000 CRC8000 35
2CTHO030004R0000 IMHB000 27 2CTHOCCF2004 CCF2004 41 2CTHCCRC8001 CRC8001 35
2CTH040001R0000 CPC0025 35 2CTHOCIF2006 CIF2006 41 2CTHCCRE2700 CRE2700 32
2CTH040002R0000 CPC0050 35 2CTHOCRH4020 CRH4020 40 2CTHCHAR2445 HAR2445 37
2CTHO40003R0000 CPC2712 35 2CTHOEAH4005 EAH4005 41 2CTHCHCI2419 HCI2419 37
2CTH050011Z0000 HRPO100 36 2CTHOFDT0045 FDT0045 37 2CTHCHCI2420 HCI2420 37
2CTH050012Z0000 HRPO500 36 2CTHOFDT0046 FDT0046 37 2CTHCHCI2421 HCI2421 37
2CTH050013R0000 CDH5001 34 2CTHOHAR2645 HAR2645 37 2CTHCHPV2771 HPV2771 36
2CTH050014R0000 CDV5001 34 2CTHOHAR2646 HAR2646 37 2CTHCPCS1920 PCS1920 40
2CTH050015R0000 PBC0125 34 2CTHOHAR2745 HAR2745 36 2CTHCPRC8000 PRC8000 35
2CTHO050016R0000 PBL0290 34 2CTHOHAR2746 HAR2746 36 2CTHCPVB2010 PVB2010 40
2CTH050018R0000 PDV0190 34 2CTHOHAR2845 HAR2845 37 2CTHCSCP3000 SCP3000 37
2CTH050020R0000 CCCB001 34 2CTHOHAR2846 HAR2846 37 2CTHCTLB5002 TLB5002 32
2CTH050021R0000 CCT---- 34 2CTHOHBR2717 HBR2717 36 2CTHCTLB5004 TLB5004 32
2CTH050022R0000 FHFO001 33 2CTHOHCL2642 HCL2642 36 2CTHCTSH4525 TSH4525 32
2CTH050023Z0000 FDV5625 33 2CTHOHCP2651 HCP2651 34 2CTHCHFP2650 HFP2650 34
2CTH050026R0000 KFR3542 31 2CTHOHIS6000 HIS6000 37 2CTHCHPB2772 HPB2772 36
2CTHO050028R0000 KFR0050 31 2CTHOHPP4523 HPP4523 32 2CTHCHFC4002 HFC4002 34
2CTH050030Z0000 CPB3020 36 2CTHOHPS0010 HPS0010 34
2CTH05003120000 CIP3020 36 2CTHOHPS2630 HPS2630 31
2CTH050032Z0000 CMA3020 36 2CTHOHRI3501 HRI3501 31
2CTHO50033R0000 HEF2107 32 2CTHOHST2044 HST2044 32
2CTHO050034R0000 HEF2313 32 2CTHOJCH2708 JCH2708 38
2CTHO70001R0O000 MAT3001 27 2CTHOPSH2009 PSH2009 38
2CTHO70002R0000 MAT3002 27 2CTHOPSH5002 PSH5002 43
2CTHO70005R0000 RAL3502 31 2CTHOPSH5004 PSH5004 43
2CTHO70006R0000 RAL3503 31 2CTHORPO2840 RPO2840 40
2CTHO70007R0000 RAL4202 31 2CTHORVH3071 RVH3071 38
2CTHO70008R0000 RAL4203 31 2CTHOSTP5030 STP5030 35
2CTHO70009R0000 RAL5002 31 2CTHOSTP5050 STP5050 35
2CTHO70010R0000 RAL5003 31 2CTHOSTPE075 STP5075 35
2CTHO70011R0000 MAT3503 27 2CTHOSTP5100 STP5100 35
2CTHO080001R0000 VDTO001 41 2CTHOTPH2705 TPH2705 38
2CTH080004R0000 PMHB8000 41 2CTHOTPH2768 TPH2768 38
2CTHOBLH2707 BLH2707 38 2CTHCACA2025 ACA2025 40
2CTHOBMAO0020 BMA0020 40 2CTHCACAB460 ACAB460 40
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ANdaBUTHbLIV yKas3aTerb
Knaccugukaums no tury

Tun Kop ans 3akasa CtpaHuua Tvn Kop ans 3akasa CtpaHuuya Tvn Kop ans 3akasa CtpaHuua
ACA2025 2CTHCACA2025 40 HCI2419 2CTHCHCI2419 37 RAL4202 2CTHO70007R0000 31
ACAB460 2CTHCACAB460 40 HCI2420 2CTHCHCI2420 37 RAL4203 2CTHO70008R0000 31
ACA9500 2CTHCACA9500 40 HCI2421 2CTHCHCI2421 37 RAL5002 2CTHO70009R0000 31
BLH2707 2CTHOBLH2707 38 HCL2642 2CTHOHCL2642 36 RAL5003 2CTHO70010R0000 31
BMAO0020 2CTHOBMA0020 40 HCP2651 2CTHOHCP2651 34 RP02840 2CTHORP02840 40
BRC2780 2CTHOBRC2780 35 HEF2107 2CTHO50033R0000 32 RVH3071 2CTHORVH3071 38
BRC2781 2CTHOBRC2781 35 HEF2313 2CTH050034R0000 32 RVH3072 2CTHORVH3072 38
BRH2779 2CTHOBRH2779 35 HFC4002 2CTHCHFC4002 34 RVH3073 2CTHORVH3073 38
BRI2779 2CTHOBRI2779 35 HFP2650 2CTHCHFP2650 34 RVH3074 2CTHORVH3074 38
BRP2680 2CTHCBRP2680 35 HIS6000 2CTHOHIS6000 37 SCP3000 2CTHCSCP3000 37
BRX3780 2CTHOBRX3780 35 HPB2772 2CTHCHPB2772 36 STP5030 2CTHOSTP5030 35
CCC6001 2CTHO050020R0000 34 HPI3001 2CTHO10001R0000 29 STP5050 2CTHOSTP5050 35
CCF2004 2CTHOCCF2004 41 HPI3002 2CTHO10002R0000 29 STP5075 2CTHOSTP5075 35
CCT---- 2CTH050021R0000 34 HPP4523 2CTHOHPP4523 32 STP5100 2CTHOSTP5100 35
CDH5001 2CTHO050013R0000 34 HPS0010 2CTHOHPS0010 34 TLB5002 2CTHCTLB5002 32
CDV5001 2CTHO050014R0000 34 HPS2630 2CTHOHPS2630 31 TLB5004 2CTHCTLB5004 32
CIF2006 2CTHOCIF2006 41 HPV2771 2CTHCHPV2771 36 TPH2705 2CTHOTPH2705 38
CIP3020 2CTH050031Z0000 36 HRI3501 2CTHOHRI3501 31 TPH2768 2CTHOTPH2768 38
CMA3020 2CTH050032Z0000 36 HRPO100 2CTHO05001120000 36 TSH4525 2CTHCTSH4525 32
CPB3020 2CTH050030Z0000 36 HRPO500 2CTH05001220000 36 VDTO001 2CTHO080001R0000 41
CPC0025 2CTHO040001R0000 35 HST2044 2CTHOHST2044 32
CPC0050 2CTH040002R0000 35 IMH3000 2CTHO30002R0000 27
CPC2712 2CTHO040003R0000 35 IMH4500 2CTHO30003R0000 27
CPG3035 2CTHCCPG3035 35 IMHB000 2CTHO30004R0000 27
CPI2711 2CTHCCPI2711 35 JCH2708 2CTHOJCH2708 38
CRC8000 2CTHCCRC8000 35 KFR0O050 2CTH050028R0000 31
CRE2700 2CTHCCRE2700 32 KFR3542 2CTH050026R0000 31
CRH4020 2CTHOCRH4020 40 MAT3001 2CTHO70001R0000 27
EAH4005 2CTHOEAH4005 41 MAT3002 2CTHO70002R0000 27
FDT0045 2CTHOFDT0045 37 MAT3503 2CTHO70011R0000 27
FDV5625 2CTH05002320000 33 PBCO125 2CTHO050015R0000 34
FHFO001 2CTH050022R0000 33 PBL0290 2CTHO050016R0000 34
HAR2445 2CTHCHAR2445 37 PCS1920 2CTHCPCS1920 40
HAR2645 2CTHOHAR2645 37 PDV0190 2CTHO050018R0000 34
HAR2646 2CTHOHAR2646 37 PMH8000 2CTHO080004R0000 41
HAR2745 2CTHOHAR2745 36 PRC8000 2CTHCPRC8000 35
HAR2746 2CTHOHAR2746 36 PTS3000 2CTHO10004R0000 29
HAR2845 2CTHOHAR2845 37 PVB2010 2CTHCPVB2010 40
HAR2846 2CTHOHAR2846 37 RAL3502 2CTHO70005R0000 31
HBR2717 2CTHOHBR2717 36 RAL3503 2CTHO70006R0000 31
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/IHCTPYMEHTbLI MapPKETUHIa
Karanormn n 6poLUopbl

TexHuueckuii katanor

System pro M compact®

1 Apyrie MofymbHble YCTPONCTBa
9CND00000000038

ARE

TexHu4eckuii Katanor

System pro M compact®

YCTponcTBa 3alyTbl OT MMMYbCHBIX NepeHa-
npsxeHnin OVR

9CND00000000716
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ABB France
Lightning Protection Group
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HeCcoOMHEHHO.

HesaBnC1MO OT TOro, e Mbl XXMBEM, Mbl BCE PaBHbI NEPEL, ONMACHOCTLIO MOPaKEHWS MOSTHUSIMU.
Hanpumep, Ha TeppuTopum OpaHLm eXXerofHo NpoucxoauT 6onee 2 MUANMOHOB YAAPOB MOMHAN.
OHV NpeacTaBnsatoT peasibHyK0 OMACHOCTb Kak And NoAen, Tak v ANs 3aaHni.

Komnanns ABB crneupanmsmpyetcs B 0611acTi MOTHUESALLNTBI M MOXXET NPEASIOKNTL CEPUKO MOSTHNE-
MPUEMHUNKOB (CTEPXKHEBBIX UM CUCTEMY aKTVBHbIX MONTHUENPUEMHMKOB Pulsar), 4To6bl 3aLLMTUTL BaLLn
CTPOEHUS 1 NepcoHan.

Bce npoaykTbl pa3paboTaHbl LIEHTPOM BbICOKOrO KadecTBa B 06M1acT MOMHME3aLLMTLI koMnaHum ABB,
pacnonoxeHHoM B baHbep-ae-burop, ®paHLms; oHK UCMbITaHbl B 1abopaTopum, a Takke B MoneBbIX
ycnosusix, Muk-aro-Mnan (Pparuysckime MrpeHew), rae BOCCO34aHbl ECTECTBEHHBIE YCNOBYSI.

Power and productivity “ I! I!
Mpp

for a better world™
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KOHTaKTHas MHopMaLus

117997, MockaBa,

yn. O6py4yeBa, 30/1, cTp. 2
Ten.: +7 (495) 777 2220
dakc: +7 (495) 777 2221

194044, CankT-lNeTepbypr,
yn. FenbcuHrpopcckas, 2A
Ten.: +7 (812) 332 9900
®dakc: +7 (812) 332 9901

400005, Bonrorpag,

np. JleHnHa, 86

Ten.: +7 (8442) 24 3700
®dakc: +7 (8442) 24 3700

394006, BopoHex,

yn. Ceo6ogpl, 73

Ten.: +7 (4732) 39 3160
dakc: +7 (4732) 39 3170

620026, EkaTtepuH6ypr,
yn. QHrenbca, 36, oc. 1201
Ten.: +7 (343) 351 1135
®dakc: +7 (343) 351 1145

664033, NpKyTCK,

yn. JlepmoHTOBa, 257
Ten.: +7 (3952) 56 2200
®dakc: +7 (3952) 56 2202

420061, KasaHb,

yn. H. EpwoBa, 1a

Ten.: +7 (843) 570 66 73
®dakc: +7 (843) 570 66 74

350049, KpacHopap,

yn. KpacHbix MaptusaH, 218
Ten.: +7 (861) 221 1673
®dakc: +7 (861) 221 1610

660135, KpacHosipck,

¥Yn. BanetHas, 5, ctp. 1, oc. 4-05
Ten.: +7 (3912) 298 121

dakc: +7 (3912) 298 122

603140, HnwxHun Hoeropog,
MoTanbHbIf nep., 8

Ten.: 8(831) 2758222

dakc: 8(831) 2758223

630073, HoBocunbupck,

np. Kapna Mapkca, 47/2
Ten.: +7 (383) 227-82-00
dakc: +7 (383) 227-82-00

614077, NMepmb,

yn. Apkagus Mangapa, 86
Ten.: +7 (3422) 111 191
dakc: +7 (3422) 111 192

Power and productivity

for a better world™ " l. l'

344065, PocTtoB-Ha-[JoHy,

yn. 50-netua Poctcenbmauia, 1/52
Ten.: +7 (863) 203 7177

dakc: +7 (863) 203 7177

443013, Camapa,

MockoBckoe wocce, 4 A, cTp.2
Ten.: +7 (846) 205 0311

®dakc: +7 (846) 205 0313

354002, Coun,
KypopTHbIn npocnekT, 73
Ten.: +7 (8622) 62 5048
®dakc: +7 (8622) 62 5602

450071, Ydba,

yn. PasaHckas, 10

Ten.: +7 (347) 232 3484
dakc: +7 (347) 232 3484

680030, XabapoBckK,

yn. MocTbiwesa, a. 22a
Ten.: +7 (4212) 26 0374
dakc: +7 (4212) 26 0375

693000, KO>xHo-CaxanunHck,
yn. Kypunbckas, 38

Ten.: +7 (4242) 49 7155
®dakc: +7 (4242) 49 7155
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