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JencteuteneH ¢ 1 ausaps 2014 ropa. MpovssoanTens OcTaBnseT 3a coboit npaBo N3MEHEHNA TEXHNYECKUX MapamMeTpOoB NPOAYyKLMN B CBA3KN C €€ NMOCTOAHHbIM
YCOBEPLIEHCTBOBAHMNEM. I/I306pa>Keva He ONpeaensaioT TOYHbLIN BHELLHWUI BUA, n3aenus. BocnponsseneHne fonycKaeTcs TONbKO C pa3peLlEHNs NPON3BOANTENS.
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CucremMa 3a3emneHns COBPEMEHHOMO MPOMBILLIIEHHOMO MW Fpax-
[aHCKOro oObekTa UrpaeT BaxHyO pofib B 00eCnevyeHnn Hagex-
HOM 1 6e3onacHor pPaboTbl Kak 3NeKTPOYCTAHOBOK, BXOAALUMX B
COCTaB 9TNX 0OBEKTOB, TaK M TEXHONOMMYECKOro 1 ApYroro 060py-
[0BaHWA (TeNekoMMyHmKaumoHHoro, ACY, cuctem 6e3onacHoOCTU
1 oxpaHbl 1 4p.). B obwem cnyvae, cuctema 3a3emneHns npea-
cTaBnsieT CoOO0M COBOKYMHOE Lienoe, COCTOALLEE N3 ECTECTBEHHbIX
3asemMnuTeneit (kene3obeToHHbIX AN METAIMYECKUX KOHCTPYK-
UMt dyHaaMeHTa 0ObekTa U BXOASLLMX B 06 bEKT KOMMYHUKALWIA) 1
OZHOI0 WM HECKOJIbKMX MCKYCCTBEHHbIX 323EMIISIOLLNX YCTPOWCTB
(3Y) pa3HOro HazHa4eHus, CBA3aHHbIX C OTAENbHLIMU 3N1EMEHTa-
MU CTPYKTYPbI UM KOMMYHUKaLMIA 06bekTa.

K ocHOBHbIM dyHKUmsim 3Y oTHOCATCS:

.

obecneyeHne TpebyemMoro pexmma HenTpanm aneKTpuHeckom
cetn ana cucteM TN um TT;

obecneyeHne anekTpobe3onacHoCTU notpebutenen n obopy-
[0BaHus;

.

obecnedyeHne apdekTnBHON paboTbl CUCTEMbI BHELLIHEN MO-
HMe3alnTbl U CPEedCcTB BHYTPEHHEN MOSIHUE3aLUMTbl (3aLmThbl
OT UMNYJbCHbIX NepeHanpPsIXeHnin);

* BbINOMHEHWE AONONHUTENBbHBIX TPEOOBAHNIA MO SNEKTPOMArHNUT-
HoW coBmecTumMocTn (OMC) B YacTV 3a3eMeHNs anekTpuye-
CKOIO U/Vn 3NeKTPOHHOro 060pYyA0BaHNS.

O6ecnederHne IMC npuobpeTaeT B nocneaHee BpeMs BCE 60Jb-
Lee 3Ha4yeHne B CBSI3N C MaCCOBbIM BHEAPEHMEM MUKPOMPOLLEC-
COPHOM TEXHWUKN B Pa3fIMYHbIX CUCTEMAX YNPaBIEeHUS, TENEKOMMY-
HUKaLMA, CBA3K 1 Np.

Mpn npoektnpoBaHun nioboro 3Y BaXxHbIM ABNAETCSH HE TObKO
onpepeneHve HeobxoOMMOro KOMMYEeCTBA W CXeMbl Pacrono-
XEHNUS 3a3eMnuTeNnein OTHOCUTENIbHO CTPYKTYpbl O0ObekTa s

obecneyeHns Tpebyemoro COMpOTUBAEHUA pPaCTEKaHWIO
SJIEKTPNHECKOro ToKa, HO 1 I'IpaBVIJ'IbeIVI Bbl60p TMNa 3a3emM-
NAIOLLMX 3NEKTPOLOB 1 MPOBOAHUKOB, X Martepunana, Gopmbl
1 Pa3MepoB.

B cBoux paspaboTtkax komnaHus «Xakenb Poc» couveTaeTt
MHOFONIETHUI OMNbIT PaboTbl B 061aCTV MOSIHMESALLUTLI U 3a-
LWMTbI OT UMMYJTbCHbBIX NEPEHANPSXEHNI C MCNOMb30BAHNEM
nepenoBbIX TEXHONOMNI. B kayecTBe A0NrOBEYHbIX 1 addek-
TUBHbBIX 3a3eMnuUTENEN, BXOOAWmMX B cocTaB 3Y, Hapsay C
yXXe XOpOLWO 3apeKOMEHA0BABLLMMU Ce6S MOAYNbHBIMWU CO-
CTaBHbIMU FYOUHHBIMU 3a3eMAUTENSMIN, KOMMNAHUS «Xakesb
Poc» npegnaraeT K NCNONb30BaHUIO 3NEKTPOIUTMYECKME 3a-
3eMnuTenn, KOTopble NO3BONAIT obecneynBaTb Honee HU3-
KO€ CONPOTUBSIEHME TOKAM pacTekaHns B rpyHTax C BbICOKMM
YOENbHbIM 31EKTPUYECKUM COMPOTUBNEHUNEM.

MNpoaHanusmnpoBas ONbIT paboTel MO NOCTaBKaM KOMMIEKTY-
IOLLMX O719 CUCTEM 3a3EMJIEHNSA 1 MOSTHME3ALLMUTLI Pa3NYHbIX
0OBEKTOB M yyuTbIBas MOXeNnaHus MPOEKTHbIX WMHCTUTYTOB,
NOAPSAHLIX N SKCMIYaTUPYIOLMX OPraHn3auunii, a Takke npu-
HMMas BO BHWMaHWE pPeKOMeHZaumm OTpacieBblX HopMa-
TUBHbIX JOKYMEHTOB, KOMNaHus «Xakenb Poc» paspaboTtana
CUCTEMY U3FOTOBNEHNS, KOMMNEKTaLMm 1 NOCTaBKM KOMIMIEeK-
TOB MOBbILIEHHOW 3aBOACKOM FOTOBHOCTU - YCTPOWCTBO 3a-
3emnsiowee komnnektHoe Y3K. Takoe pelueHre no3BonsaeT
obnerynTb paboTy NPOEKTUPOBLUMKOB, YNPOCTUTL pPeLLeHne
JIOTNCTUNYECKNX 3a4a4, Npenynpexaaet yTeplo KOMMIEKTYIO-
LMX NpY NOCTaBke Ha OOBbEKT, CYWLECTBEHHO yCKOPSeT npo-
LLeCC MOHTaxa 1, B KOHEYHOM CYETE, BEAET K CYLLEeCTBEHHOMY
CHUXEHWIO 3aTpar.
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Ucnibitanne anemeHToB Y3K Ha KiumMaTtn4eckoe BO34eicTBue

B 2013 rogy KomnaHusa ycnewHo npolna cepTudurkaumio B
pamkax 2o6poBosbHOM cucTeMbl cepTudukaumm FA3MNPOM-
CEPT OAO «["agnpom», nonyynna ceptudukart Ha YCTPONCTBO
3aszemnsiolee komnnektHoe Y3K no TY 3437-009-79740390-
2009 v npucTtynuna Kk ero cepuinHoMy Npon3BOACTBY.

Bonblioe BHmaHue 3A0 «Xakenb Poc» yaensieT ka4ecTBy Bbl-
nyckaemon npoaykumn. Hannume cobCcTBEHHOM MUCMbITaTENb-
HOM nabopaTopuy NO3BONSET KOHTPOMPOBATL COOTBETCTBUE
KkayecTBa Npoaykumm TpebGOoBaHWSIM HaUMOHANIbHbIX 1 MEX-
OYHapOAHbIX CTaHAapToB. Tak, KOMMAEKTyoWMe, BXoasawme
B cocTaB Y3K npoxoOsT ucnelTaHusa Ha BO3AENCTBME KMMa-
Tnyecknx daktopoB no NOCT 15150-69, TONLWMHY NOKPLITUIA
no FOCT P 50571.5.54, ncnbiTaHne Ha BO3OENCTBME UMMYIb-
CHOrO TOKa Ha COEeAMHUTESNbHbIE 3N1EMEHTBI C NOCAEAYIOLLEeNn
MPOBEPKOM NEePeExXoHOro CONPOTUBAEHUS COEAMHUTENbHbIX
y3/710B B COOTBETCTBUW C MeXOyHapOAHbIMU CTaHAapTamu
M3K 62561-1:2012, 62561-2:2012.

UcnbitaHne anemeHToB Y3K umMriysibCHbIM TOKOM

BBogHas ctatbs

Y3K Takxe cooTBeTCTBYET TPEOOBAHMSAM:

« FOCT P 50571.10-96 (M3K 364-5-54-80) «3asemnsioime
YCTPOWCTBA V1 3aLLMTHBIE NPOBOOHVIKM»;

+ TOCT P M3K 62305-1-2010 «<MeHepxMeHT pucka. 3awmTa ot
MOJIHUK. HacTb 1. O6Lme NPUHLMMbI»;

+ [nasbl 1.7 MNpaBuna yCcTponcTBa 91ekTpoycTaHoBoK (M1Y3J);

+ TexHunyeckoro umpkynsapa 11/2006 «O 3a3eMAAoLWLMX 3NEKTPO-
[ax 1 3a3eMASI0LWMX MPOBOAHMKAX»;

- CTO Tlasnpom 2-1.11-170-2007 «MHCTpyKUMS MO yCTPOWCTBY
MOJIHNE3ALUMUTbI 30aHUIA, COOPYXeHnn n koMmmyHukaumin OAO
«[[aznpom»;

LIM-0002-11-01 «O6 obecneveHumn TpeboBaHuiit AMC TC»;

Kaxabih Y3K paccuntbiBaeTcs 1 KOMMNNEKTYETCS N0 UHONBUOYaNb-
HOMY MPOEKTY, YYUTbIBAOLLEMY OCODEHHOCTU U XapakTepUCTUKN
rpyHTa, TpeboBaHus kK napameTpam 3Y, orpaHnyeHns, CBA3aHHble
C MOHTaXOM W T.A.

KomnaHua «Xakenb Poc» okasbiBaeT BCECTOPOHHIO MOMOLLb
cneunanmncTam npoeKTHbIX, MOHTaXHbIX 1 3KCMyaTUpYIOLLMX Op-
raHu3aumii B BUAE TEXHUYECKMX KOHCYbTaumMin 1 oByvatoLimx ce-
MMHapOB MO BOMPOCaM MNPOEKTUPOBaHWS, BblOOpa, MOHTaxa u
sKcnnyaTaumm o60pyaoBaHNS CUCTEM 3a3eMeHNst 1 MOSTHME3a-
LATBI.
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B paHHOM KaTanore npeacTtaBfneHbl Hanbosee 4acTo NPUMEHS-
€Mble KOMMNNEeKTyLlne, ncnosibdyemble Kak and KomMnnekraunnm
Y3K npounssoactea 3A0 «Xakenb Poc», Tak U Ans CaMOCTOATENb-
HOW KomnaekTaumm n nocTpoeHunsa 3Y noboro HasHayveHus. Oc-
HOBHOW aCCOPTUMEHT MPOAYKUMN MOCTOSIHHO NOAAEPXNBAETCS Ha
cknage. MSD,GJ'IVIF!, He BowegLuine B OCHOBHOW KaTanor AOCTYMNHbI
015 N3roTOBMIEHNS «MOA 3aKa3» 1 Mo YepTexam 3akasyuka.
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YcTtponcTteo 3azemnsiouliee komraektHoe (Y3K).
CnpaBo4yHas nHpopmMauus

Y3K
I
I I
nyObuHHOEe ONeKTponTU4ecKoe
(moaynbHoe) 3Y 3Y
I I
I I I I I I
Cepusa Cepus Cepusa Cepuis Cepus Cepus
curn-xp CH-XP CMI-XP CM-XP 39H-XP 39M-XP

Y3K npenHasHayeHo ans BbINOSHEHUS 3a3EMASIOLLIMX YCTPOMCTB
PasANYHOro GYHKUMOHANBHOMO Ha3HAYEHNSA, KOHCTPYKLMN U KOH-
durypaummn. Y3K MoXeT nCnonb30BaTbCa B KA4ECTBE 3aLUUTHOrO,
paboyero (PyHKUMOHANLHOrO) UM MonHuesalwmTHoro 3Y ans
pasnNyYHbIX 0OBEKTOB TEXHNYECKOrO, afAMUHNCTPATUBHOIO N Obl-
TOBOr0O HasHayveHus. AnemeHTbl Y3K BbINOMAHEHbI M3 METANNOB,
oTBevarwmx TpeboBaHMAM MO MexaHMYeckom, KOPPO3UOHHOWN ©
3NEKTPOXMMUNYECKON CTOMKOCTU, YTO NOATBEPXAEHO pe3ynbTara-
MW UCMbITAHUN.

B 3aBMCKMOCTW OT YAEBHOIO CONPOTUBEHNA FPYHTA, TUNa rPyH-
Ta, HOPMUPYEMOrO CONPOTMBAEHUS 3Y, KNIMMaTUYECKOrO panoHa,
0COBEHHOCTEN MOHTaxa K npoymx daktopoB Y3K MoOryt Kom-
NneKkToBaTbCsA 3NeKTpoaamMm MOAYNLHOro rnyouHHOro Tuna ce-
puin CLUM-XP, CH-XP, CMI-XP, CM-XP 13roToBneHHbIX U3 cTanu
OLUMHKOBAHHOWM, CTanu HepXaBelwen, cTanm OMeaHEHHON Wan
Mean COOTBETCTBEHHO WM 9AEKTPOUTUYECKMMM INEeKTpoaaMMU
cepun 39H-XP, 33M-XP 13roTOBNEHHbIX M3 CTan HEPXaBEIOLLEN
WM Meay COOTBETCTBEHHO.

Y3K Ha 6a3e MoaynbHbIX FNYOMHHbIX 3N1IEKTPOAOB

Y3K Ha 6aze Moay/bHbIX FyOUHHBLIX 371EeKTPOA0B NPeacTaBnseT
CODOM COBOKYMHOCTb CTEPXHEN BbIMOSHEHHbBIX U3 KOPPO3MOHHO-
CTOMKMX METasNIoB, COEANHEHHBIX Mexay coboin MydbTamn u no-
rPYXXEHHbIX Ha 3agaHHyto riyouny (0o 30 meTtpos). COBOKYMHOCTb
COEAMHEHHbIX CTEPXHEN 00pasyioT BEPTUKa/IbHBLI SNEKTPOL 3a-
3emMneHus. BepTukanbHbix anekTpoaos B coctaBe Y3K, kak npasu-
N0, HeCKkoNbko. Mexay cobon anekTpoabl COeAMHSATCA FOPU30H-

TaIbHBbIMU 323EMIINTENAMU U3 KOPPO3NOHHOCTOMKNX METAITNIOB
C NOMOLLbIO GONTOBLIX 32XVMMOB U TEPMUTHOM CBaPKN.

CoeanHeHne cTepxHeit o6ecrneymBaeTcss C MOMOLLb0 MydT
13 KOPPO3MOHHOCTOMKMX METaNIOB (NlaTyHb, HepxaBetoLas
cTanb). MydTa BbiNONHEHA Tak, YTOObI CTEPXHWN BCTPeYanncb
Ha e€ cepeayHe, a Cunbl, BOSHMKAIOLLME BO BPEMSI MOMPYXEHMS,
nepeaaBanmcb CO CTEPXHSI HA CTEPXEHb, a HE Yepes MydTy,
COXpaHsisi TEM CaMblM LLENOCTHOCTb PE3bOOBOro COEANHEHNS.

Vimes 6onbLlunii anamMeTp No CPaBHEHWIO C ANaMETPOM CTepX-
Hs, MydTa NpUHMMaET Ha cebsi OCHOBHYIO UCTMPAIOLLYIO Ha-
rpy3ky OT rpyHTa BO BPEMS MOrPYXEHWUs, COXpaHsas OT no-
BPEXOEHNN 3alMTHOE NOKpbITUe CTepxHen. Kpome Toro,
6narogapst MydTe 3HA4MTENIbHO CHMUXAETCH NOBEPXHOCTb OO-
KOBOrO TPEHUS HA CamMKn CTEPXHW, 4TO 06ecneymBaeT ux no-
rpyXeHne Ha 60nbLLYIO ryOunHy.

CoeanHeHne CTePXHEN C NOMOLLbIO MyDT SBAsSieTCA Hanbo-
Jle€ NPOYHOW KOHCTPYKUMEN MPU MOrPYXEHUM 31EKTPoAa B
rPYHT. [pyrne KOHCTPYKUMU COEOMHEHUS CTEPXHEN Mexay
cob0ol (CoeamHeHne ¢ NOMOLLLIO Landsl, LNMIEeYHOe COeam-
HeHue, BKpyymBaHue nin sbmsaHve 4pyr B Apyra) He obecne-
4YMBAIOT JOCTATOYHOM MPOYHOCTU KOHCTPYKUMW B mpouecce
NOrPYXeHUa N paccynTaHbl Ha NOrpyXeHne Ha rnybuHbl, He
npessbiwaiowme 5-6 meTpos.

OTnuuutenbHble oco6eHHocTn Y3K Ha Gase
MOAYJIbHbIX I'J1y6I/IHHbIX 3JieKTpoaos

v 0OCTUXEHME HOPMMWPOBAHHOWN BENNYNHBI CONPOTUBAEHNA 3Y
MUWHUMalTIbHbIM KOTMYECTBOM BEPTUKaJIbHbIX 3NEeKTPO40B;

v ponroseyHocTb Y3K com3mepsieTcss CO CPOKOM CiyXObl
3a3emnaeMoro o6opyaoBaHNUs, 3a CYET MCMOMb30BaHUS
cnabo KOPPOAMPYIOLLMX METANIOB (CTalb HepXaBetoLas,
MeZb) UK 3aLLNTHBIX @HTUKOPPO3UOHHbBIX MOKPBITUIA (ropsi-
4yee OLMHKOBaHME, 3NEKTPOXMMUNYECKOE OMEHEHME);

v yCTONYMBOCTb N HEU3MEHHOCTb HOPMUPOBAHHOWN BEIUHNHBI
conpoTtueneHns 3Y oT ce3oHHbIX KonebaHuii TemnepaTtypsbl
3a CUET NOrpyXeHWs 3NeKTPOLOB Ha ryOWHY, IAe rPYHTbI He
noABepXeHbl CE30HHLIM BO3AECTBUSM;

CMNPABOYHAA NHOOPMALINA

Katanor Hakel 2014
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COMPOTUBAIEHNS TPYHTA MNPOUCXOAUT
3a CYET NPOMUTKM OKOSTIO3NEKTPOAHOIO
NPOCTPaHCTBa 3N1EKTPOSIUTOM, BbILLIE-
NavynMBaeMbIM N3 3NEKTPOSIUTUHECKON
CONK, HaxoasLencs B anekTpoae. Ha-
CbllLEHME OKONO3NEKTPOOHOrO rpyHTa
3NEeKTPOSIUTOM MO3BOSIAET UCKIOYNTb
npoMep3aHne rpyHTa BOKPYr 9/eKT-
popa. YactnyHaa 3ameHa BbICOKOOM-
HOMO OKOJSIO9NEKTPOAHOrO rpyHTa Ha
MaTepuan onTUMn3auun 3asemneHns
C HU3KNM yAeNbHbIM CONPOTUBEHNEM
(0,3-0,6 OM*M) Tak xe cnocobcTByeT
YMEHbLLEHWNIO COMPOTUBIEHNS 3a3EM-
NALLEro anekTpoaa.

v yoo6Haa 1 6esonacHas TEXHOOrMa MOHTaxa 3a CYET uc-
Nonb30BaHUs YHUPUUMPOBAHHBLIX 3PrOHOMUYECKUX ane-
MEHTOB 3a3eMJ/IEHNS, a TaKXe CEPUNHO BbIMYCKAEMOro pyy-
HOro BMOPOYAAPHOIrO MHCTPYMEHTA;

v YMEHbLLEHVE NNOLWAAM MOHTaxa 1 naoLaan 3aHuMmaemon 3Y;

v BOBMOXHOCTb MCMOMb30BaHWA Ha 06bekTax HehTerasosom oT-
pacnv B 30Hax AeNCTBUSA CUCTEMbI SNEKTPOXUMMUYECKON 3aLLm-
Tbl (MpV MCNonb3oBaHWK cTepxxHer cepuii CLM-XP, CH-XP).

BUTIVINdO®HW BYHhO8VdLID

Mpumep ncnons3osanunsa Y3K Ha 6a3e rinyObuHHbIX MOAYNbHbIX
3NeKTPOLOB NpeacTasneH Ha PucyHke 1.

Y3K Ha 6a3e aneKTpoNMTU4ECKNX 3N1eKTPOA 0B

OTtnnyutensHble ocobeHHocTn Y3K
Ha 6ase 9NeKTPONUTUYECKMX INEKT-
poaoB

B rpyHTax ¢ BbICOKUM YAENbHLIM 31EKTPUYECKUM COMPOTUBIE-
Hnem (kak npasuno, > 500 OM*M), koraa AOCTUXEHNE HOPMN-
PYyeMOro ConpoTUBIIEHUS 3a3eMIISIOLLLEro YCTPOCTBa TpebyeT
HeonpaeAaHHO 60MbLIOrO KOMMYeCTBa TPAAMULIMOHHBIX 3a3eM-
nuTENen N HegoNyCTMMO BOMbLUNX NAOLWAAEN MOHTaxa, Lene-
coobpasHo mcnonb3oBath Y3K Ha 6ase 3nekTponmTUHecKmx
anekTpoAoB. MpuHUMN PaboTbl INEKTPOMUTUHECKUX INEKTPO-
OB OCHOBaH Ha WCKYCCTBEHHOM W3MEHEHWN 31EKTPUHECKNX
CBOWCTB rpyHTa. MHOMOKpaTHOE YMEHbLLEHWE 3NIEKTPUYECKOrO

v obecneyeHne HU3KOro 1 ctabusb-
HOro B TedYeHme ONnnTesibHOro ne-
puoga BPEMEHW COMPOTUBAEHMS
pactekaHnda TOKa, Mnpu BbICOKOM
yOENbHOM COMPOTUBAEHUW TPYHTa

710¢ [9XeH JoueLe)y

PucyHok 1. Y3K Ha 6ase riyOuHHbIX MOAY/IbHbIX 3/1EKTPOLOB.




YcTtpoiicTBo 3asemnsioiee komnnektHoe (Y3K). CnpasoyHas nHdopmaums

-
~ hakel

PucyHok 2. Y3K Ha 6a3e a71eKTpOANTUHECKMX S/1eKTPOL0B.

3a CYET HaCTUYHOWM 3aMeHbl FPYHTA U UCKYCCTBEHHOIO CHUXEHNSA
€ro yaesnbHOro conpotuBieHnd;

‘/O6eCI'Ie'~{€HVIe HU3KOro U CTabunbHOro B TeyeHue ANNTENBHOTO
nepmnoga BpemMeHn COMnpoTUBNEHNA paCTekaHMda ToKa B BE4YHO-
MEP3/bIX FPYHTax 3a CHET CHUXKEHWNS TeMNepaTypbl NPOMEP3aHnNs
rpyHTa (CO34aHNsA He3aMep3aloLEen 30HbI) BOKPYT 3N1eKTPOAa;

v/ BbiCOKaa KOPPO3MOHHAsa CTOMKOCTb B arPeCCUBHbLIX FPyHTax 3a
CHET MCMNOJIb30BaHMs cnabo KOPPOAMPYIOLLIMX METANSOB;

v/ BO3MOXHOCTb MCMONb30BaHUs Ha 06bekTax HedTerasoBom oT-
pacnu B 30Hax AENCTBUSA CUCTEMbI 3NEKTPOXMMUYECKOM 3aLUnThl
(Npy MCcnNonNb3oBaHUN aNeKTPOAOB cepun 3IH-XP).

Mpumep ncnonb3osanns Y3K Ha 6ase aneKkTponuTUHECKNX S1eKT-
POOB NpeacTaBeH Ha PucyHke 2.

OOwwme TpeboBaHus kK 3Y

Matepuan 1 KOHCTPYKLMA 3a3EeMAUTENER J0MXKHbI ObiTh YCTOMYM-
BbIMM K KOPPO3UM;

Pasmepbl ceveHns 3asemnurenen OMKHbI 6bITb Bbl6paHbI ncexona
N3 TEPMUMYECKOM CTOMKOCTU NPYU NPOTEKAHUN TOKA 3aMbIKaHUSA U

MEXaHN4eCKON NPOYHOCTY NPY BO3AENCTBUN BHELLHWX GaKTO-
pPOB (HanNpMMep, yaapHas Harpyska npu norpyXeHumn);

Tun 3azemnuTeneit U rnybuHa nx 3aNoXeHns oXHbI ObITb Ta-
KUMMH, 4TOObI BbICbIXaHWE 1 npomMepsaHne rpyHTa He Bbl3bliBain
NnpeBbILIEHNe 3Ha4YeHWs COMPOTUBAEHNS pacTeKkaHuio CBbIlle
Tpebyemoro 3HavyeHus;

JonxHbl 6bITb MPUHATE MEPBI MO NPEAOTBPALLEHNIO MOBPEX-
OEHNA MEeTanMyecknx YacTtel K3-3a SAeKTPO-XMMUYECKOMN
KOppPO3uK (T.e. METAVIMHYECKME HACTU, HAXOOAWMECS B KOH-
TakTe LOMXKHbI ObITh 9NEKTPUYECKN COBMECTUMBI).

Anroputm Bbl6opa u pacuéta Y3K

Mpw npoekTnposaHum Y3K He06x0aMMO NpOmn3BECTN PSL AEN-
CTBWI, KOTOPblE NO3BOMST BbINONHUTL 3a3eMneHne, yaoBneT-
BOpsOLLEEe HeOOX0AMMbBIM TPEOOBaHUSIM NO CONPOTUBAEHMIO
pacTekaHuio Toka, KOPPO3MOHHOM, TEPMUYECKOM 1N 3NEKTPO-
XUMUYECKOWM CTOMKOCTH, a Tak Xe ero 4oarose4Hoctu. Bot oc-
HOBHbIE AENCTBUSA:

1. OnpeneneHune yaenbHOro anekTpu4eckoro ConpoTUBeHUs
rPyHTa;

2. OnpeaeneHne HopMMpyemoro conpoTtuenenns Y3K;
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Tabnmya 1.
SHa4eHus yae/IbHOro 3/1eKTPUYECKOrO COMPOTUBIICHUS IPYHTOB.

YnenbHoe
COMpPOTUBJIEHME,
cpepHee
3HayeHue
(Om*m)

Baszanbt 2000
BeToH 40 - 1000
Bogna
Bopaa mopckas 0,2
Bopa npynosas 40
Bopaa paBHUHHOWM pekun 50
Bopa rpyHTOBas 20 - 60
Be4yHOMEPS3NbIN FPYHT (MHOrONETHEMED3bIV FPYHT)
BeyHOMEP3NbIA FPYHT - Tasbli COM (Y NOBEPXHOCTV IETOM) 500 - 1000
Be4YHOMEP3NbIil FPYHT (CYrIMHOK) 20 000
BeyHOMEpP3nbIit rPyHT (NeCoK) 50 000
nnHa
MnHa BnaxHas 20
[MnHa nonyTeépaas 60
["Helic pa3noxmsLIMNCS 275
paBui
['paBuiA FMHUCTBIN, HEOAHOPOAHbI 300
['paBuii 0 AHOPOOHbIN 800
paHut 1100 - 22 000
pacdutoBas kpoLka 0,1-2
[Jpecsa (Menkuit webeHb/KPynHbIi NeCOK) 5500
3ona, nenen 40
3BECTHAK NOBEPXHOCTHBI 3000 - 5000
Wn 30
KaMeHHbI yronb 150
KBapL, 15000
Koke 2,5
J1écc (xenTosem) 250
Men 60
Meprenb
Meprenb 06bI4HbI 150
Meprenb rMHUCTbIZ (50 - 75% rAYHUCTLIX YacTuL) 50
Mecok
Mecok, CUNbHO YBAAXHEHHBIN FPYHTOBLIMW BOAAMU 10-60
Mecok, yMepeHHO yBNaXHEHHbIN 60 - 130
Mecok BRaxHbIn 130 - 400
[Mecok cnerka BnaxHsblii 400 - 1 500
[Mecok cyxom 1500 - 4 200
Cynecb (cynecok) 150
MecyaHuk 1000
CapoBas 3emns 40
ConoHyak 20
CyrnmHok
CyrivHOK, CUNBbHO YBNAXHEHHbIA TPYHTOBLIMM 10 -60
BOAAMM
CyrnnHoK nonyTBepablvi, NECOBUAHbIN 100
CyrnvHok npu Temnepartype MuHyc 5 C° 150
Cynecb (cynecok) 150
CnaHel, rpaduToBbIit 58]
Cynecb (cynecok) 150
Topdp
Topd npu Temnepatype 10° 25
Topd npu Temnepatype 0 C° 50
YepHo3ém 60
Llle6eHb
LLle6eHb MOKpbIV 3000
LLle6eHb cyxoit 5000

. Boibop matepuana (kombuHaummn matepuanos) Y3K;

. Pac4ét conpotumenenus pactekanuio Toka Y3K.

. OnpeneneHne yaenbHOro 3neKTPUYECKOr0 COMPOTUBIEHNS
rpyHTa

3
4. Bbibop koHburypaumm Y3K;
5
6

YOenbHbIM CONPOTMBIEHNEM FPYHTa Ha3bIBAETCH 3N1EKTPUYECKOE
COMpPOTUBIEHNE, OKa3blBAEMOE FPYHTOM B (popme Kyba 06beMOM
1 M® Npu NPOXOXAeHUn Toka OT OAHOM rpaHn 3Toro kyba K npo-
TMBOMOMOXHOM. YAenbHOE CONPOTUBEHNE FPyHTa 0603Ha4YaeTcs
yepes p v BbipaxaeTtcs B OM*M. dnekTpuyeckoe conpoTnsneHmne
rpyHTa — napameTp, Onpeaensowmin cobo ypoBEHb «3N1EKTPO-
NPOBOAHOCTN» 3eMJIN Kak NPOBOAHMKA, TO €CTb, Kak XopoLo Oy-
OEeT pacTekaTbCa B TaKOW Cpeae 3NeKTpUYecKnii Tok OT 3a3emMnum-
Tens.

YoenbHoe CONpOTWMBAEHWE FPyHTA 3aBWMCUT OT COCTaBa, Ofn-
HOPOAHOCTU W CTPYKTYPbl MOYBbI, OT KAMMATUYECKUX YCNOBUN
(BNaxHOCTb, TeMNepaTypa) U OT NPUCYTCTBUSA COneln. YaenbHoe
COMPOTUBAIEHNE TPYHTA ONpPenenseTca namepeHnamu. B cnox-
HbIX YCNOBUAX MPOU3BOOAT MNPEANPOEKTHbIE WU3bICKaHUS Onga
nonyyeHna mMHdopmMaLmMm O reosIorMYyeckoM paspese rpyHTa.
Ans npnbnuxeHHbIX Pac4YeToB MOXHO MNOJSIb30BaTbCsA OCPEeOHEH-
HbIMW 3HAYEHUAMU yAENbHOMO CONPOTMBAEHUS TPYHTOB (Tabnu-
ua 1).

Ha yoenbHoe anekTpuyeckoe COnpoTUBEHME TPyHTa OKasbiBaloT
3Ha4YNTENbHOE BAUSHNE cnenyolime hakTopbl:

* BNaXHOCTb FPyHTa — Mpu NPOEKTMPOBaHNN HEOOXOOMMO CTpe-
MUTbCA K TOMY, YTOObI KOHCTPYKLMA 3Y MakCUManbHO Haxoam-
nlacb BO BRaXHbIX ClosiX rpyHTa. Kak npaewuno, ato 6onee rny-
OVHHbIE CNOW HACHILEHHbIE TPYHTOBLIMW BOAAMU;

+ TemnepaTtypa rpyHTa — C yMeHblUEHMEM TemnepaTtypbl rpyHTa
PEe3KO MOBLILLAETCH ero aeKTPuYeckoe conpoTmnsneHne. Mpu-
Mep BAVSAHUS TEMMNepaTypbl HA CONPOTUBEHNE TPYHTa NoKasaH
B Tabnuue 2.

BnavsiHne temnepartypbl Ha CONPOTMBAEHNE FPyHTA HEOBX0AMMO
yunTbIBaTh NpU pacyértax 3Y BBOAS B pacyeThl, Tak Ha3blBaeMble
KIMMaTmnyeckmne KOs OULUNEHTbI, ONpeaenEHHbIE AN KaxX oM K-
MaTU4YeCKOM 30Hbl, HA KOTOPbIE KOPPEKTUPYETCS yAENbHOE 3nek-
TPUYECKOE CONMpPOTUBNEHME rpyHTa (Tabnunua 3).

ECnv rpyHT MHOFOCNOWMHBIN, YAENbHOE CONPOTUBNEHNE ONPeaens-
€TCS OTAENBbHO 4J19 FTOPU3OHTASIbHBIX M BEPTUKAJIbHBIX 3a3EMIUTE-
nen. JInbo onpeaenseTcs sKkBMBaNEHTHOE YAENbHOE CONPOTMBE-
HNE MHOIOCJIONHOMO FPyHTa.

Tabnya 2.
BrvisiHue Temnepartypbl royHTa Ha ero 3/1eKTPU4Yeckoe CornpoTvB-
JIEHUE Ha MPUMEPE Cyr/ivHKa.

Temnepartypa, (°C) | YnenbHoe conpoTuBnelue, (Om*m)

+20 72
+10 99
0 (Boga) 138
0 (nén) 300
-5 790
-15 3300
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Tabnvya 3.

Knumatunyeckme Koagp@uumMeHTs! 4715 pacyéta conpotvieHns 3Y.

naHthe, XapakTepu3ylLwue KJimMaTn4yeckue 30Hbl U TUM NMPUMEeHSAEeMbIX 3a3eMJISIOLLUX SJ1IEKTPOAOB

Knumatuueckue 30HbI

n m \")
CpenHss MHOrofIeTHSAA TeMnepaTypa Hualwas (sHeapb), ‘C -20+-15 | -14+-10 -10+-0 0=+5
CpefHsisi MHOrONETHsAA TemnepaTypa Bbiclas (MoHb), °C +16++18 | +18++422 | +22++24 | +24 ++26
CpenHee Konn4ecTso 0Cafkos, MM ~400 ~500 ~500 ~300 = 500
MpoRONXNTENBHOCTL 3aMeP3aHnsa BOAbI, AHN 170 = 190 ~150 ~100 0
3HaveHune koadduumeHTa k1 npu NPUMEHEHUM CTEPXHEBLIX 3N1EKTPOA0B ANNHOM 2-3 M 1 rnybuHe . . . .
3anoxeHns mnx sepLmHel 0,5-0,8 m 1.8+2 1.5+1.8 1.4+16 1.5+20
3HaueHune koadoburumeHTa k2 npy NPUMEHEHNM NPOTSKEHHBIX ANEKTPOA0B Ha ry6uHE 3a0XeHUs . . . .
VX BEPLLMHbI 0,8 M 45+7,0 3,5+4,5 20+25 1,56+2,0
3HaveHune koadpoduumeHTa k1 npu NpUMEHEHM CTEPXHEBBIX 3NEKTPOA0B AANHOM 5 M 1 rnybuHe 135 105 115 11
3an0xeHns nx sepwmHel 0,5-0,8 m ! ! ! !

OnpepeneHne HOPMUPYEMOTr O
conpoTtuBneHua 3y

ConpoTtusneHne 3Y — 9TO OTHOLLEHWE HaMNPSXeHWst Ha 3a3eM-
NAOLLEM YCTPOMCTBE K TOKY, CTeKaloleMy C 3asemnutenst B
3emito.

B 3aBMCKMMOCTM OT Ha3HaYeHUs 3a3eMNNAIOLLErO YCTPOMCTBA
(3awmTHOE, YHKLMOHANBHOE, MOMIHME3aLWMTHOE) NpeabsiB-
NAOTCHA pasHble TpeboBaHWA K CONPOTMBAEHMIO PACTEKAHWNIO
Toka 3Y.

3almMTHOE 3a3eMfieHne — BbINoHaeTca ana obecneveHns
anekTpobe30nacHoCTu.

B cootBetcTBMM C [paBunammn yCTPONCTBA 3N1EKTPOYCTaHO-
Bok (YD) ycTaHaBnMBaloTCs AOMYCTUMbIE COMPOTUBIEHUS
3a3emMngaoLmx ycTponcTaa. Ecnm 3azemngiollee ycTponcTso
ABnseTcs 0OWMM A9 YCTaHOBOK Ha Pas3nMyHOE HanpsixeHue,
TO 3a pacHeTHOe CONPOTUBNEHME 3a3EMAAIOLLENO YCTPONCTBA
NPVHUMAIOT HaUMEHbLUEEe 13 A0MNYCTUMbIX.

MonHuesawmnTHoe 3a3eMiiEHME — BBIMONHAETCS C LeNblo OT-
BeEeHNA TOKOB MOJIHN B 3EMJIIO.

HopmMmupyemble 3HaYEHNA MOSTHNESALLMTHOIO COMPOTUBNEHNS
nponucanbl B Pl 34.21.122-87. 3T HOpMbI ONpeaensoT Ao-
NyCcTUMOE MMMY/IbCHOE COMPOTUBAIEHNE PACTEKAHWUIO TOKOB
MoSIHMU. Ina o6bekToB | 1 Il kateropun oHn coctasnsioT 10
Owm, onst 06bekToB Il kateropun — 20 Om.

3HayeHne MMMNyNbCHOro CONPOTUBAEHUS 3a3eMANTENS OTIU-
4aeTcs OT COMPOTUBIEHMS MPU PacTEKaHNN TOKOB MPOMbILL-
NIEHHOW YaCTOTbl U 3aBUCUT OT HECKOJIbKMX MapamMeTpoB Toka
MOJTHUW (aMMAUTYAbI, KPYTU3HBI, OJINHBLI GPOHTA), Bapbupylo-
LWMXCA B WIMPOKUX npegenax. C yBeNMYEeHNeM Toka MOSHUN
VIMNYNbCHOE COMPOTUBNIEHNE 3a3eMIUTENS MafaeT, MpPUYEM
B BO3MOXHOM MHTEPBaNe pacnpeaeneHns TOKOB MOHUK (0T
e[MHWL, 0,0 COTEH KA) ero 3Ha4eHne MOXET YMeHbLLATbLCA B 2-5
pas.

Mpn NPOEKTUPOBaHNM 3a3EMNNTENS HENb3SA NPeacKkasaTtb 3Ha-
YeHMs TOKOB MOJTHUK, KOTOpble ByayT Yepes Hero pacrekaTtb-
CHl, a cnenoBaTenbHO, HEBO3MOXHO OLUEHUTb Hanepes CooT-
BETCTBYIOLLME 3HAYEHWSA MMMNYSIbCHbLIX CONPOTUBAEHUIA. B 3TMX
YCIOBUSIX HOPMUPOBAHWE 3a3EMNTENEN MO VX UMMYIbCHOMY
COMPOTUBAEHNIO UMEET OYeBMaHbIE HeyaobcTea. Mo aTomy,
PO 34.21.122-87 npepnaraet HOPMUPOBATb MOSHMES3ALLNT-

HOE 3a3eMJiIeEHME TUMOBbLIMU KOHCTPYKLUMAMN 3a3EMIUTENEN,
YTO B CBOIO o4epenb, ToOXe He OTBe4HaeT COBPEMEHHbIM TDGGO-
BaHWAM K 3a3EMJISIOLLMM YCTPONCTBAM.

B paae otpacnen npoMbILLNEHHOCTW BBeAEHbl BEAOMCTBEH-
Hbl€ HOPMbI MO COMPOTUBIIEHMIO PACTEKAHWIO TOKOB NPOMBbILL-
JIEHHOW 4acTOTbl MOJSIHME3ALMTHOrO 3a3emMneHuns. Tak, Ha
obbektax OAO «[a3npom» | KkaTeropum MonHMEe3alnTbl CO-
NPOTUBNEHNE MOSIHME3aWNTHOro 3Y He O0KHO NpeBbIwaTth
10 Om. Ha obbekTax Il kateropun — 20 Om. Ha obbektax llI
kareropun — 40 Om. Ha obbekTax |V kateropmm — He HOpMU-
pyeTtcs.

PyHKUMOHaNbHOE 3a3eMeHne — 3a3eMsIeHNEe TOKOBEAYLLMNX
yacTel aneKkTpoycTaHOBKM, BbINOMHAEMoe Ans obecnevyeHus
eé paboThl (He B Lensax anekTpobe3onacHocTn).

dyHKUMOHaNbHOE 3asemrneHne TpebyeTcs ana obecnede-
HMA HOPMaNbHOro MYHKLUNOHMPOBAHUA 3NEeKTPOYCTaHOBKM,
Ha Koprnyce KOTOporo no TpeboBaHuio paspaboTymka He
OOJKEeH MPUCYTCTBOBATb OaXe Maneulnin 3AeKTpUYeCcKni
noteHuman.

Kak npasuno, conpotusneHme GyHKUMOHANBHOMO 3a3eMIeHNs
cocTtansaet 0,5 - 4 OM. Takme xecTtkme TpeboBaHnsa K HopMam
3a3eMeHNs NPOAMKTOBaHbI HEOOXOAMMOCTbIO 3allMThl YyB-
CTBUTENbHOrO 060pYya0BaHMA (TENEKOMMYHMKALMOHHOE, Me-
OMLUMHCKOE, BbIYUCANTENbHOE) OT 9/1EKTPOMAarH1UTHbIX MOMEX.

C uenblo BblpaBHMBaHWSA NOTEHLMANOB, BCE MMEIOLMECS Ha
obbekte 3Y (3awuTHOE, (YHKLUMOHANbHOE, MOSHMEe3almT-
HOe), Kak NpaBuio, 06beANHATCA B 0OLLMIA KOHTYP.

B Tabnvue 4 npenctaBneHbl HaMboNbLIME AONYCTUMbIE 3HA-
YEeHUs COMPOTUBEHNA pPACTEKAHMIO TOKa 3a3eMIsiioLmnX
YCTPOWCTB.

Bbi6op maTepuana Y3K

MNpu BoiI6Ope matepuana ansg 3Y, NOMUMO SOMYCTUMbIX CeYe-
HWIA, HeobxoaMMO PYKOBOACTBOBATLCA TpeboBaHNEM K KOP-
PO3UOHHOM CTOMKOCTU MeTanna.

icnonb3oBaHne 0OOLIYHOrO nMpokaTa YEPHbIX METaoB As
YCTPOWCTBa 3a3eMsieHnss npmBoauT kK ObicTpomy (5-7 ner)
BO3PAaCTaHMIO COMPOTUBIIEHNS 3a3eMANTENs M3-3a Npouec-
ca KOppo3uu cTanu B rpyHTe. NpoaykTel KOPPO3Mn UMEIOT
PLIXYIO CTPYKTYPY 1 06BbEM B 3,5 pasda npesblalowmii nep-
BOHa4YabHbI 06bEM camol ctann. Takmum obpa3om, Bo3pac-
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Tabnmvya 4.
HaunbonbLume [0nyCTUMbIE 3HAYEHMST COMPOTUBIIEHMI 3a3EMJISIIOLLMX YCTPOVICTB.
(@)
o | B';ﬂ.g;%g& XapakTepucTuka 3a3eMisieMoro oobekTa | XapakTepucTuka 3a3eMNfioLLero ycTpoucraea | ConpoTtuBnexHve, Om
T
35 ONeKkTpoycTaHoBKa ceTu ¢ 3P DEKTUBHO VICKYCCTBEHHbIV 3a3eMANTENL C NOACOEANHEHHBIMU 0.5
(@) Cd 3a3eMJ/IeHHOM HE,‘I7ITpaJ'IbIO eCTeCTBEeHHbIMW 3a3eMNnTenaMmm ’
EC ™ ONeKTpoyCcTaHOBKa CETU C M30IMPOBAHHOM o
% S ; HEeNTpanbio NPy NCNoJIb30BaHUN 3a3EMIIAIOLLErO MCKVCCTng?g'&g’gﬁﬁSﬂfﬁ;ﬁ’;ﬂﬁfgggﬁmHEHH"'MV' 250/12), Ho He 6onee 10
n 3 3~ YCTPOWCTBA TONLKO AJ19 YCTAaHOBKM Bbile 1 KB
§ <§ gé 125/12), npu aTOM
os ONeKTPOyCTaHOBKA CETU C N30MPOBAHHOM o [OMKHbI ObITb BbINOSHEHBI
8 882 | weiftpanbio Npu uononk30BaHMN sasemnsiouiero | VIKYGCTBEHHLIA SasemAUTEN, G NOACOEMMHEHHSMY TpeGoBaHIA K
T o 2 YCTPOWCTBA A5 3NEeKTPOyCcTaHOBKM 0 1 kB 3a3eM/IeHUIO YCTaHOBKMU
)§> o 2 ~ 0o 1«B
= 5 3 MoAcTaHumMs C BbICLUMM HanpsiXkeHUeM 4, 6e3 y4erta 3a3eMIUTENEN,
= 5 20-35 kB npu yctaHOBKE MOIHNEOTBOAA Ha 3azemnuTens NoacTaHumMm PacnoNOXeHHbIX BHE
n = TpaHchopMaTopHOM noprane KOHTypa 3a3emneHus OPY
OTaenbHO CTOALWMIA MOJTHNEOTBO, O60Cc06NEeHHbI 3a3eMNUTENb 80
O VIcKyCCTBEHHbIV 3a3emMnnTenb C NOAKNOYEHHBIMN
n=s €CTeCTBEHHbIMU 3a3eMIUTENSIMU Y YHETOM
= 1CNONb30BaHWs 3a3eMNTENEN MOBTOPHbIX 3a3EMIIEHUI
o g Hynesoro nposoaa BJ1 no 1 kB npu konnyectee
13 OTXOASALUMX NNHUI HE MEHEE [BYX MPU HANPSXeHnn
05) < MUCTOYHUKA, B
= o TpexdasHbIii 0JHODA3HbIN
[0}
X3 660 380 2
52 OneKTpoyCcTaHoBKa C ryx03a3eMyIeHHbIMMU 380 220 2
P HEeWUTpansiMu reHepaTopoB Unu
g2 TPaHCHOPMATOPOB VAV BbIBOAAMMU NCTOYHNKOB 220 127 8
s e 04HO0}asHOro Toka 3a3eMnunTeNb, PACMNONOXEHHbIN B HENMOCPEACTBEHHON
= 611M30CTU OT HENTPaNM reHepaTopa unu
z > TpaHcdopmaTopa nnm BbIBOAa UCTOYHMKA 0AHOPA3HOro
5 g TOKa NPY HANPSXXKEHUU NCTOYHMKA, B
§§ TpexdasHbiIii 0AHOMA3HbIN
g 660 380 15
D 380 220 30
=
@2 220 127 60
Q7§ . 3asemnutenb onopbl NPy yAeNbHOM 3KBMUBaSIEHTHOM
o Onopsl, MeIoWE rPO303aLLUTHLINA TPOC conpoTtnBneHnn p, Om-m:
g Vv Opyrve yCTponcTea rpo303aLumnThbl, 10 100 105)
o Xene306eTOHHbIE 1 METANIMYECKME OMNOPbI
A . BJ1 35 kB 1 Takme xe onopsl BJ13-20 kB B 6onee 100 go 500 155)
Q:JI: - HaCceneHHoN MECTHOCTM, a TakXe 3a3eMamnTenu 6onee 500 go 1000 205)
z 3NeKTPO06OPYAOBAHNS, YCTAHOBIEHHOIO Ha
(§ S onopax BJ1 110 kB v Bbilwe Gonee 1000 A0 5000 305)
- g 6onee 5000 6-10-3p5)
N 3 on 6
) eKTPoobopyAOBaHNE, YCTAHOBIEHHOE Ha
2 ; onopax B/ 3-35 kB 3asemnutesnb onopbl 250/12), Ho He 6onee 10
9 3asemnutens onopsbl Npv yAenbHOM CONPOTUBAEHNN
3 XKene3o6eToHHbIE 1 MeTaNNnYeckyie onops! B PyHTa p, Om-M:
X 3-20 kB B HeHaceneHHON MeCTHOCTH £o 100 305)
% Gonee 100 0,35)
T SaSGMJ'IVITEJ'Ib paspagHuKa nian 3alnTHOro NpoMeXxyTka
5 Tpy6uaThie PasPAAHUKN 1 3ALLUTHbIE npu yaenbHoM ConpoTuBieHun dyHTa p, OM-M:
[H[ npomexytkn BJ1 3-220 kB He Boilwe 1000 10
6onee 1000 15
% PaspsaHvkm Ha noaxoaax BJ1 k noacTaHumsm ¢
- BPALAIOLAMCS MALLIMHAMMA 3asemnuTens pa3psagHmka 5
(@:} Onopa BJ1 ¢ ycTpoOCTBOM rp0303aLUmThl 3asemnurenb 0nopbl 415 rp0303aLunThI 30
= O6Lee ConpoTUBEHNE 3a3EMNEHMA BCEX MOBTOPHbIX
m 3a3eMNEHNIN NPU HANPSXEHW UCTOYHKKA, B
4 - o
— TpexdasHbI 0AHObAasHbIN
S 660 380 5
= 380 220 10
3 Onopbl G NOBTOPHBLIMU 3a3EMITUTENSMM 220 127 20
2 HYJIEBOrO pabo4ero Nposoaa 3a3emnuTesnb Kaxaoro 13 NOBTOPHbLIX 3a3eMIEHNIA NP
S HanpsXXeHU NCTOYHKNKa, B
& TpexdasHblii oAHOGbA3HbIN
I
= 660 380 15
@ 380 220 30
220 127 60

Y
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YctpoiicTeo 3azemnsiowiee komnnektHoe (Y3K). CnpaBoyHas nHdopmavms

KNtOYEHUM Hanbonee MOLLIHOMO 13 AyroracsiLLMX PeakTopoB uiv Hanbonee
pPa3BETBAEHHOMO y4acTka CEeTU.

3 ns yctaHoBOK 1 BJ1 HanpsixeHnem 1o 1 kB npu yaensHoM conpoTtuene-
HuM rpyHTa p 6onee 100 Om-M JonyckaeTcs yBENNYEHNE YKa3aHHbIX BbILLE
Hopm B 0,01p pas, Ho He Bonee AeCATUKPATHOrO.

4 ConpoTuBneHne 3azemnutenein onop BJ1 Ha noaxomax Kk noacTaHumsm
[OMXHO COOTBETCTBOBATL TPeOOBaHMsSM NpaBmn yCTPOCTBA SNEKTPOY-
CTaHOBOK.

5 Ina onop BbicoTol 6onee 40 M Ha yyacTkax BJ1, 3almLLeHHbIX Tpocamu,
CONPOTUBAIEHNE 3a3eMAnUTENe AOMKHO ObiTb B 2 pa3a MeHblue npuse-
[EeHHbIX B Tabnumue.

" 1N aneKTpoyCcTaHOBOK BhiLe 1 KB npv yaensHOM CONPOTUBAEHWUN PYH-
Ta p 60nee 500 OM-Mm fonyckaeTcst ysenmyeHne conpotmanenms B 0,002p
pas, Ho He Bonee AeCATUKPATHOrO.

21 - pacHeTHbI TOK 3aMblkaHWsi Ha 3emMTio, A.

B kavecTBe pacHeTHOro Toka NPUHUMAETCH:
B ceTsx 6€3 KOMMNEeHcaLLM EMKOCTHOIO TOKa - TOK 3aMblKaHWs Ha 3EMIIO;
B CETAX C KOMMEeHcaumen eMKOCTHOro Toka:

- 015 3a3EMASIOLLMX YCTPOMCTB, K KOTOPLIM MPUCOEdNHEHb! Ayroracsaiime
peakTopbl, - TOK, paBHbli 125 % HOMUHANBHOIO TOKa 3TUX PEaKTOPOB;

- 015 3a3eMASIOLLMX YCTPOMCTB, K KOTOPBIM HE MPUCOEOVHEHbI Ayroracs-
LLMEe peakTopbl, TOK 3aMblkaHWst Ha 3eMI0, MPOXOAALLMA B CETU NpU OT-




YcTtpoiicTBo 3asemnsioiee komnnektHoe (Y3K). CnpasoyHas nHdopmaums

TaHWIO CONPOTUBNEHNA 3a3eMNNTENA CI'IOCOGCTByeT, Mo MEHbLUEN
Mepe, ABa daktopa:

Ha NOBEPXHOCTU CTaJIbHOI O ayieMeHTa NOABAAETCH pPbixnag o0b6o-
Jlo4Ka CHMXaloLllaa KOHTaKT ero C rpyHToM;

[aBfieHne, BO3HMKaoLLee NPy yBEIMYeHU B 00bEME NPOAYK-
TOB KOPPO3MK Xefeaa, OTTECHAET MPYHT, OKPYXaloLLIMiA 3a3eM-
nITeNb.

MoaTomy, Takme 3a3eMANTENN HEAONTOBEYHbI, KaK C TOYKN 3pEHNSI
noTepu Macchl MeTanna, Tak U ¢ TOHYKN 3PEeHNs BbIxoaa CONpOTUB-
NEHNsI pacTeKaHWo Toka 3a npenenbl Hopmbl. OHW He MoryT obe-
CcneynTb 31ekTpo6e30nacHOCTb U HopMasbHYO paboTy aneKkTpoy-
CTaHOBKM B TEYEHWE BCEro Nepunoaa eé akcnayataumm.

B Y3K ncnonb3yioTcsa anekTponpl, N3roTOBAEHHbIE U3 PEKOMEH-
[OBaHHbIX K MPUMEHEHUIO METASIOB: CTallb HEPXaBeloLas, ctasb
OUMHKOBaHHas, ctanb oMeaHEHHas 1 meap (Tabnuua 5).

[ns pasnuyHbIX rPYHTOB KOPPO3MOHHAsA CTOMKOCTb OIHOIO 1 TOro
Xe MeTanna MoxXeT BapbupoBaTbes (Tabanua 6).

Mpn BbIGOPE MeTanna 3a3eMNsoLmMX 3EKTPOA0B HEODX0OMMO,
Tak Xe y4uUTbiBaTb, YTO 3a3eMUTENM UMEIOLLIME B CBOEM COCTaBe
Meb He MOTYT ObiTb MCMOJIb30BaHbI 4151 3a3EMJIEHMS ANIEKTPOO-
6opyaoBaHus, paboTatoLLero B 30He KaToAHOW 3aLnTbl (CTasbHble
TPYyObl HEDTE- 1 ra30MNPOBOAOB).

[MOMMMO KOPPO3MOHHOM CTONKOCTU MEeTasNIoB, HEOOXOONMO Ydn-
ThblBaTb UX 3JIEKTPOXMMUYECKYIO COBMECTUMOCTb. Bce meTtannbl
OTANYaloTCA APYr OT Apyra CBOUMM 3N1eKTPOPU3NYECKUMU CBOM-
CTBaMU, NpPexae BCero pasHbiMM 3HAYEHUAMU NX COOCTBEHHbIX
NOTEHLManos.

OCHOBHOW NpUHLUMN NoA60pPa KOHTaKTUPYIOLLMX METANN0OB COCTO-
1T B criegyowem: Mmetasulbl AO/IKHbl UMETb B6N13KMe No 3HaAYEeHMIO,
a B naeane pasHble, NoteHumansl. B NpoTMBHOM cliydae Mexay

Martepuan
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-
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MeTannamMmm BO3HMKaET rajisBaHn4yeckasa napa c paspyeHmem
AHOAHOIro MetTania M BOCCTaHOBIEHMEM KaTOAHOIro MeTannia.

Bbl6Op A0MNYCTUMbIX K COBMECTHOMY MUCMNOJIb30BAHMIO MeTal-
JI0B IONIXEH COOTBETCTBOBATL Tabnuue 7.

Bbi60op koHPUrypauum Y3K

KoHdurypaumsa (koHcTpykuma) Y3K MoXeT 3aBuceTb OT Tpe-
O0BaHNN PYKOBOAALLUMX OOKYMEHTOB MO BbIMOAHEHMIO 3Y Ha
KOHKPETHbIX 06bekTax, 0T HasHa4veHus 3Y, OT yCNOoBUn MOHTa-
xa 3Y 1 npounx pakTopos.

Hanpumep, B cootBeTcTBUM C Y3, 3a3emnsioLLiee yCTPONCTBO
3NEeKTPOYCTaHOBOK CBbile 1 kKB ¢ apdeKTUBHO 3a3eMNEHHOM
HENTpanbio BbIMOMHAETCA U3 3NEeKTPUYECKN COEANHEHHbLIX
Mexay coboi NPOoA0SbHbIX U NONepeYHbIX 3asemnurtenei 06-
pasyloLmx 3a3eMNsIoLLy0 CEeTKY C padMmepamu syeek He 6o-
nee 6x6 M, 4OMNOMHEHHOW BEPTUKANbHBIMW 3a3EMAUTENSMU MO
nepuMeTPY OS5 CHUXEHUS conpoTuenexus 3Y.

HopMaTVBHbIE OKYMEHTbI B 061aCTN 3/1EKTPOMArHUTHON CO-
BMECTMMOCTU psida BEAOMCTB COAepXaT pekoMeHaaumm no
BbIMNO/IHEHWNIO 3a3EMIEHNS PA3SIMYHOMO HA3HAYEHNS.

Tak, «<MeToamka 1 NopsaaokK pacyérta CUCTEMbI MOSTHME3ALIM-
Tl 06bekToB OAO «[lasnpom» ans o6bekToB | 1 Il kaTeropwuit
MOJIHME3aLNTbI, HE 3aBUCUMO OT HaNMYUsi ECTECTBEHHbIX 3a-
3eMauTenel, npennucbiBaeT MCMNOAb30BaTb WUCKYCTBEHHbIV
3a3eMnTeNb B BUAE FOPU3OHTANbHOIO 3aMKHYTOrO KOHTypa
[OMNOSIHEHHOTO BEPTUKANbHBIMY 311eKTpoAaMu. A ang 3a3em-
NIEHNS OTAENbHO CTOAWMX MOSHNEOTBOAOB MPEAnuChIBAeT
npPUMeHeHne rNyOUHHBIX BEPTUKAIbHBIX 3a3eManTenein oauv-
HoW He meHee 10 MeTpoB.

OT BbIGpaHHOM koHdUrypauum Y3K OyayT 3aBUCETb Tak Ha-
3blBaeMble KOSDPUUMEHTHI MCNONb30BAHUA 3a3eMNUTENEN
(Tabnuua 8).

Tabnmua 5.
Tpe@OBaHMﬁ K Marepuasily 3a3eMJISoLnx 3/1eKTpPpo40B.
AunamveTtp/

nnowanb/
TONWMHA (MUH.)

TonwuHa
MOKPbITUS
(MuH.)

MpAMOyYronbHbIi 90 Mm? 70 MKM

[opsiyero oLMHKOBaHMSA UK HepxaBsetoLLas Kpyrnble cTepxHu Ang 3arnybneHHbIX 91eKTPOA0B 16 mm 70 MKM

Kpyrnas npoBonoka Ans N0OBEPXHOCTHbLIX 9NEKTPOAOB 10 mm 50 MKM

C 21eKTPO-XMMUYECKUM MEAHbIM NOKPbITUEM Kpyrnble cTepxHu ans 3arny6neHHbIX 91eKTpoaoB 14 mm 100 MKkM
MpPSMOYrosbHbI 50 MM?/ 2 MM -

Menb Bes nokpbITus =
Kpyrnbli NpoBOA, A8 NOBEPXHOCTHbIX 3NEKTPOA0B 25 Mm? -
Tabnmua 6.

Cranb HepXxaeewLwias

pekomMeHn0BaHO

LllenoyHas cpepa rpyHToB (pH>7)

Kt OPPO3NOHHas CTOVIKOCTb METAJI/IOB
CTtanb omeaHEHHas

pekomMeHn0BaHO

CTanb OLMHKOBaHHas

He pekoMeHa0BaHO peKkomMeHa0BaHO

KucnotHas cpeaa rpyHToB (pHS7)

pekomMeHn0oBaHoO

pekomMeHao0BaHO HEe peKkoMeHa0BaHO HEe peKkoMeHa0BaHO

Tabnuya 7.
ONeKTPOXMUYECcKas COBMEeCTUMOCTb METAa/l/I0B.

MeTtann

Cranb HepXxaeewLwias

CTanb OUMHKOBaHHas

CTtanb omegHEHHas

Cranb Hepxagelowas onTUManbHO [onyckaeTcs [onyckaeTcst [onyckaeTes
CTanb OUVHKOBaHHas [fonyckaeTcs onTUManbHO He [lomnycKaeTcs He ponyckaeTcst
Ctanb omepHEHHas [onyckaeTcs He fonyckaeTcs onTUManbHO onTUMasnbHoO

Mepb nonyckaetcst He fonyckaeTcs OnNTUManbHO onTUMasnbHO
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Tabnnya 8.

9 KosppuumeHTs! ncrnoib30BaHus 31EKTPOL0B.
% Ang ropusoHTanbHbIX 3a3emMnauTenen Ans BepTuKanbHbIX 3a3emnutenen
é an:lrrt:)%?:os SH:KV'II'CFJ’(I)(J):\OB OTHOLUEHMNE PaCcCTOSIHUA MeXAY ANeKTPoAamMm K ux anvHe a/L
N
% 4 0,45 0,55 0,65 4 0,69 0,78 0,85
© 0,4 0,48 0,64 6 0,62 0,73 0,8
% 8 0,36 0,43 0,6 10 0,55 0,69 0,76
;Z> 10 0,34 0,4 0,56 20 0,47 0,64 0,71
§ 20 0,27 0,32 0,45 40 0,41 0,58 0,67
= 30 0,24 0,3 0,41 60 0,39 0,55 0,65

50 0,21 0,28 0,37 100 0,36 0,52 0,62

70 0,2 0,26 0,35 - - - -

100 0,19 0,24 0,33 - - - -

Ang ropu3oHTanbHbIX 3a3emMauTenen

:-)n;:(:::)(‘];os OTHOLUEHME PACCTOSHUS MEXAY ANEeKTPoAaMM K Ux AnvHe a/L an:l(v'lr(;;)’:;:;oa
4 0,77 0,89 0,92 2 0,86 0,91 0,94
0,74 0,86 0,9 3 0,78 0,87 0,91
8 0,67 0,79 0,85 5 0,7 0,81 0,87
10 0,62 0,75 0,82 10 0,59 0,75 0,81
20 0,42 0,56 0,68 15 0,54 0,71 0,78
30 0,31 0,46 0,58 20 0,49 0,68 0,77
50 0,21 0,36 0,49 - - - -
65 0,2 0,34 0,47 - - - -
~
o)
3
= Tabmya 9.
@) ..
= lTopsaok pac4éta conpotusneqHns Y3K Ha 6a3e r/yOuHHbIX 371eKTPOLOB.
T
QXJ I:;";‘ DeiicTtBue dopmyna | NMepemeHHbie | MpumeyaHune
D
- Onpenenenvie CMOTpU pasaen
N [0nNyCTUMOro «Onpenenexne
Q 1 (HopMMpyemoro) = = HOPMUPYEMOrO
e conpotusnexuns Y3K COMNPOTUBNEHNS
Rpon, Om »
CMOTpU pasaen
Onpepenexne «Onpepenexne
2 YOEbHOro _ _ YOENbHOro
COMNPOTUBMIEHNS FPYHTA 31EKTPUHECKOro
p, OM*M COMPOTUBNIEHNS
EAL
RBO — cONpOTVBAEHME pacTEKaHMIO OAHOIO BEPTUKAIbHOIO
&3 Onpenenexve ANeKTPOAa;
LR 3 COMPOTUBNEHNS RBO — i lng + l]n 4t +1 p — YOENbHOE COMPOTUBNIEHNE FPYHTA;
O[HOrO BEPTUKASIbHOIO O 27l d 2 4t—1 | — AnviHa anekTpoaa;
@:, anekTpoaa Reo, Om d — anameTp anekTpoaa;
t — rnybuHa 3an0oxeHns anekTpoaa A0 ero cepenyvHel.
n’ — NPUMEPHOE YNCII0 BEPTUKA/IbHBIX 3a3EMIUTENEN;
Onpepenexvie RBO RBO — conpoTvBAeHme pacTekaHmio OLHO0 BEPTUKASIbHOIO
4 NPUMEPHOro KoNM4yecTea L ANEeKTPOAA;
BEPTUKANIbHbIX KuB * Ru KnB — k09 dMLMEHT NCNONb30BaHUSA BEPTUKANbHbIX
3NEKTPOLOB, LUT. 3asemnutenein (cmotpu Tabnuuy 9);
Run —conpoTvBneHne nckyccteeHHoro 3Y.
Rr — conpoTtuBneHne pactekaHuio O4HOr0 rOPU30OHTaIbHOIO
3asemnutenen;
Onpenenexve p 12 Kur — koo GUUMEHT NCMONb30BAHNS FTOPU30HTaSIbHbIX
5 COMPOTUBNIEHNA r= e In— 3agemnuteneit (cMotpu Tabnuuy 9);
rOPU30OHTaIbHbIX Kur 2wl bt p — yAesbHOE COMPOTUBIEHWE FPYHTA;
anektpozos Rr, Om | — anvHa 3a3emnuTens;
b — wmrpwrHa nonockl;
t — rnybuHa 3anoxeHna 3a3emMnnTens 4o ero cepeaviHol.
C%Epgfﬁgﬁgrfﬂ RT * Ru RB — conpoTnBAeHre pacTekaHnio BEPTUKASIbHbIX 3/1EKTPOA0B;
p _ Rr — conpoTrBneHne pacTekaHuio FrOPU30HTaNbHbIX
6 BEPTUKASIbHbIX RB = —R R ANEKTPOMIOB:
3NekTpoaoB RB C y4ETOM r — KM _ §
FOPU3OHTANLHBIX, OM Run —conpoTvBneHne nckycctseHHoro 3Y.
N — KOHEYHOE YMCIO BEPTUKANIbHBIX 3a3EMIUTENEN;
VT HEE (Gl EETEE REBO RBO — conpoTvBnexve pgﬁgsfgggéq O[HOrO BEPTUKASILHOIO
7 BEePTUKaNbHbIX n=—m—m—o— ’
Kung — KO3pPULUMEHT NCNOAL30BAHNSA BEPTUKANBHBIX
SISO, (e KuB * RB 3asemnutenein (cmotpu Tabnuuy 9);
RB —CconpoTtuBneHne BepTuKanbHbIX 31EKTPOLOB.




cum-xp

YcTtpoiicTBo 3asemnsioiee komnnektHoe (Y3K). CnpasoyHas nHdopmaums

-
~ hakel

Tabnmuya 10.

lNopsanok pacyéra conpotusnerHmns Y3K Ha 6a3e a/1eKTPOINTUYECKIX S/I8KTPOAOB.

N2 n/n Aeictene dopmyna MepemenHbie Mpumevanne
OnpeneneHvie oONyCcTMMOro fgﬁ;%ﬁgﬁgﬁﬁg
1 (HOpMMpPYEMOro) - . HOPMUPYEMOTrO
conpotusnexns Y3K Roon, Om conpoTtveneHus 3Y»

CMOTPW pasaen

2 e : - O o ieckort
S ’ SMEKTPUHECKOr0

Om*m COMPOTUBIIEHNSA FPYHTa»

c 8l
“m(ﬂ(“‘rl)
8l
+ Dros (lng - 1)

8l
(1)

OnpefeneHvie cConpoTUBAEHUS
3 O[IHOTO 9NEKTPONTNHECKOTrO
anektpoga R, Om

C — koadduLmeHT coneBoin 06paboTtku (0,2);
p — YAENbHOE CONPOTUBIEHME MPYHTA;
pPMO3 — yaeNbHOE CONPOTUBAEHNE MaTepuana

ONTUMU3aLNY 3a3EMNEHNS;
| — ANVHa anekTpoaa;
d — AnameTp anekTpoaa;
D — pnameTp ckBaxuHbl ¢ MOS3.

N - KOIMYECTBO 3a3EMANUTENEN;

R - conpoTtuBneHre 04HOMO 3NEKTPONUTUHECKOrO SNEKTPOAA; ][ - cMBON OKPYrAeHKs
4 Ong#zggg%;gggﬁaﬂgﬁeomr © n= R h — K03 dUUMEHT CNONBL30BAHMSA (MPY OTHOLLEHWM yucna B 60nbLUyio
hR PaCCTOAHNSA MEXY 3NeKTPOAAMM K UX AJIMHE PaBHbBIM 2,2); CTOPOHY.
H Rwu - conpoTvBneHne nckyCCTBEHHOrO 3a3eMnTens.
Rwu - conpoTvBneHne ncKyCCTBEHHOMO 3a3eMnTeNs;
OnpeaenexHve CONpOTUBAEHNS R R - conpoTMBAEHe 0OAHOMO 3NEKTPOIUTUHECKOrO SNEKTPOAA;
5 3NIEKTPONUTUHECKOrO R =— N - KOIMYECTBO 3a3EMUTENEN;
371eKTPOO0B u nh h — k03D PULMEHT NCNOB30BAHWS (NPY OTHOLLEHWM

PaCCTOSHUSA MEX/Y SNIEKTPOAAMM K UX [fIVHE PaBHBIM 2,2).

Heob6xoAMMOCTb MCMNONb30BaHUSA AaHHbIX KO3DDOULIMEHTOB
o6ycnoBneHa HanMynMemMm BOKPYr 3a3eMJISIOWEero anekTpoaa
obnactn 3emnu, B npeaenax KoTopon BO3HMKAET 3aMEeTHbIN
rpagveHT noTteHumana npu CTekaHun Toka C 3a3eMuTend.
Mpn yBEANYEHUN PACCTOAHUS MEXOY SNeKTpodamu, yBenu-
4MBAETCH M NPOCTPAHCTBO, AOCTYNHOE ON1 CTEKAHUSA ToKa W,
COOTBETCTBEHHO, PACTET KOSPDUUMEHT UCMONIb30BaHUS SN1EK-
Tpoaa.

Mpn opyrux paBHbIX NnapameTpax, 6onee BbICOKNI KO3DPULM-
€HT MCMN0JIb30BaHWS UMEIOT BEPTUKASbHbBIE 31EKTPOAbLI pasMe-
LWEHHbIE B pAA.

PacuéT conpotuBnenus Y3K

[ns pacyéTa 3Y B 3aBMCUMOCTU OT €ro KoHpurypaummn cylie-
CTBYET HECKOJIbKO [ECATKOB METOAMK. PaccMOTpMM [Ba Bapu-
aHTa pacyéta Y3K:

- Y3K KOMOUHNPOBAHHOIO TMNa, COCTOSLLEr0 M3 BepTUKasb-
HbIX FYBUHHBIX 3a3eMnuTenei, COeAMHEHHbIX Mexay cobom
ropu3oHTanbHbIM 3a3emnutenem (Tabnuua 9);

- Y3K KOMBMHMPOBAHHOIO T1MNa, COCTOSALLErrO U3 3NEKTPONMU-
TUYECKMX 3a3EMIUTENEN, COEANHEHHBIX Mexay cobon ropu-
30HTasIbHbIM 3a3emnutenem (Tabnmua 10).

Komnnekrauuna Y3K

KomnnekTbl Y3K Ha 6ase MoaynbHbIX MyOUHHBIX 3a3emMnunTe-
ne GopMUpPYIOTCS B COOTBETCTBUM ¢ Tabnuuen 11.

KomnnekTol Y3K Ha 6a3e aneKkTponMTniecknx 3asemMnntenei
dopMUpPYOTCSA B COOTBETCTBUM C Tabauvuen 12.

Mo xenaHWo 3akasymka U No COrnacoBaHUIO C UHXUHUPUH-
roebIM LieHTpoM 3A0 «Xakenb Poc», BO3MOXHa 3amMeHa yka-
3aHHbIX B Tabnmuax KOMMAEKTYIoLWNX Ha apyrie, oTeevaioline
TpeboBaHMAM MO MOWAAM CEYEHWNS, 3NEKTPOXMMUNYECKON
COBMECTUMOCTM 1 KOPPO3MOHHOW CTOMKOCTW. Takxe, no xe-
NaHWio 3akas4ymka W Mo COornacoBaHUIO C UMHXUHUPUHIOBbIM
ueHTpom 3A0 «Xakesb Poc», BO3MOXHbI U3BMEHEHUSsT Konu4e-
CTBEHHOr0 cocTaBa KOMMIEKTYIOLLMIX.

Tabmua 11.
Komnnekraums Y3K Ha 6a3e mMonay/ibHbIX r/71yOuHHbIX 3/1eKTPOA0B.

5 Komnnekryiowume
©
=
2 KaranoxHbii | CTpaHuua
=
HaumeHoBaHue Homep L Heo6xoaumMoe Konn4ecTeo
CrepxeHb @ 16mm, L=1500mm CLN-XP-15-16 810004 34 Cymmapiast ﬁ‘gﬁgﬁ&e:;%"g‘o‘ﬂ SRR
- )
% MydTa MJ1-XP-58 810016 37 Mo konnyecTsy cTepxHen
§ HakoHeuHmK HC-XP-58 810021 36 o KONMYECTBY BNIEKTPOAOB
g ['onoBka yaaponpuémHas ['Y-XP-58 810026 38 o KONMYECTBY 3NEKTPOAOB
8 3aX1M COEANHUTENbHbIN A1 CTEPXKHS 3YJ1-XP-16 810030 44 o KONMYECTBY BNEKTPOAOB
'g__) [OpV30HTaNbHBIN NPOBOAHNK MU-XP-4040 800003 32 He MeHee cymMapHO AnvHbI 3NEKTPOA0B
x
5 3aX1M COeANHUTENbHbIN A5 NPOBOAHMKA 3YLI-XP-4040 810033 44 Saxum Ha 10 rggggz;gf:aomanbmro
0
E lacTa anekTponpoOBOASALLAS aHTVKOPPO3VOHHAS M3A-XP-100 810044 47 BaHka Ha 15 cTepxHeln / Ha 4 3axmma
o JleHTa ruopomaonsumoHHas Jr-XP-10 810045 47 PynoH Ha 6 3axumoB
Hacapka ans nepdopatopa SDSmax HIM-XP-1 810029 46 Hacapka Ha 10 anekTpoaoB
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Cranb C 3aN1eKTPOXUMNYECKUM MeAHbIM NMOKPbITUEM

HaumeHoBaHue

YcTtpoiicTeo 3azemnsiowiee komnnektHoe (Y3K). CnpaBoyHas nHdopmaums

Komnnekryiowume

KaTtanoxHbii

HOMep

CtpaHuua

KaTanora

Heo6xoaumoe Konm4yecTso

CyMMapHaﬂ ANVHa 3N1EeKTPOA0B B METpax

CrepxeHb @ 14,2mMm, L=1200MM CMM-XP-12-14 810 006 35 TR B 7,2
MydTa MJ1-XP-581 810016 37 Mo konn4ecTBy CTEPXHEN
HakoHeuyHnk HC-XP-58 810021 36 o Konn4yecTBy aNeKTPOA0B
[onoBka ygaponpuémMmHas Y-XP-58 810 026 38 Mo KoNNYeCTBY 3NEKTPOAOB
3axnM COEANHUTENbHbIV A5 CTEPXHS 3YN-XP-16 810030 44 Mo KonnyecTBy aNEKTPOLOB
o YP. He meHee cymmapHo AnnHbl
[OpV30OHTasbHbIN NPOBOAHUK MMM-XP-2030 800 008 32 5NEKTPOMIOB
o yP. 3axum Ha 10 METPOB FrOPU3OHTaNLHOMO
3axrM coeanHUTENbHBbIV 15 NPOBOAHMKA 3Y1-XP-4040 810032 44 NPOBOAHNKA
MacTa anekTponpoBoasLLas P
aHTUKOPPO3VMOHHAS M3A-XP-100 810044 47 BaHka Ha 4 3axunma
JleHTa ruapounsonsaumMoHHas JIr-XP-10 810 045 47 PynoH Ha 6 3axunmoB
Hacapka ans nepcdopatopa SDSmax HIM-XP-1 810 029 46 Hacapka Ha 10 anekTpoaoB
_ YP_{E. CymMmmapHas AnvHa anekTpoaoB B MeTpax
CrepxeHb @ 14,2mMm, L=1500MM CMIMM-XP-15-14 810007 35 nenénHas Ha 1,5
MydbTa MJ1-XP-581 810016 37 Mo KonM4yecTBy CTepXKHEeN
HakoHe4YHuK HC-XP-58 810 021 36 Mo KonM4YecTBy aNEKTPOLOB
["onoBka yoaponpuémHas [Y-XP-58 810 026 38 Mo KoNMYeCTBY 3NEKTPOLOB
3axrM COeANHUTENbHbIN J19 CTEPXHS 3YJ1-XP-16 810 030 44 Mo KONNYECTBY 3NEKTPOLOB
9 P He meHee cymmapHom aavHbl
"OpU30OHTaNbHbIN NPOBOAHNK MM-XP-2030 800 008 32 BAEKTPOIOB
o P 3axunm Ha 10 METPOB rOPU30HTaNbHOIO
3axvM coeanHUTENbHBIV 418 NPOBOAHMKA 3Y1-XP-4040 810032 44 NPOBOAHMKA
MacTa anekTponposoasLas wp.
aHTMKOPPOBMOHHAS M3A-XP-100 810044 47 BaHka Ha 4 3axunma
JleHTa ruapov3onaumoHHas Nr-xXp-10 810 045 47 PynoH Ha 6 3axvmoB
Hacapaka ana neppopatopa SDSmax HM-XP-1 810029 46 Hacapaka Ha 10 anexktponos
_ YP_1o. CymMMmapHas AnvHa anekTpoA0B B MeTpax
CrepxeHb @ 17,2mMm, L=1200MMm CMM-XP-12-17 810008 35 Renénnas na 1,2
MydTa MJ1-XP-34 810018 37 Mo KONMYECTBY CTEPXKHEN
HakoHeuYHuk HC-XP-34 810 022 36 [0 KoNMYecTBy aNEKTPOA0B
[onoBka yoaponpnémHas ry-XpP-34 810 027 38 [0 KoNnyecTBy aNEKTPOA0B
3axrM COeaNHUTENbHBIV A1 CTEPXHS 3YN-XP-17 810031 44 Mo KoNMYecTBYy aNEKTPOLOB
5 pL He meHee cymMapHoOM anHb!
OpW130HTabHbIN MPOBOAHMK MM-XP-2030 800 008 32 ANEKTPOIOB
o pL 3axum Ha 10 MeTPOB ropn3oHTaNLHOrO
3axvM coegnHUTENbHbIV 018 NPOBOAHMKA 3YJ1-XP-4040 810032 44 NPOBOAHMKA
MacTta anekTponpoBoasLas YP.
aHTVKOPPO3MOHHAS M3A-XP-100 810 044 47 BaHka Ha 4 3axuma
JleHTa ruaponsonsaumoHHas Nr-xP-10 810 045 47 PynoH Ha 6 3axunmoB
Hacapka ons nepdopartopa SDSmax HM-XP-1 810 029 46 Hacapka Ha 10 anektpoaos
_ YP_1E. CymMMmapHas AnvHa anekTpoAo0B B MeTpax
CrepxeHb @ 17,2mMm, L=1500MM CMM-XP-15-17 810 009 35 nenénnas nads
Mydpra MJ1-XP-34 810018 37 o konn4ecTBy CTepXHEN
HakoHeuYHnk HC-XP-34 810 022 36 o KonnyecTBy 3NeKTPOA0B
[onoBka ygoaponpuémHas ry-XP-34 810 027 38 Mo KONNYeCTBY 3NEKTPOAOB
3axrM coeanHUTENbHbI 019 CTEPXHS 3YN1-XP-17 810031 44 [0 KONMYecTBY aNEKTPOA0B
o P He MeHee cymMMapHO AnHbI
OpN30OHTaNbHbIM NPOBOAHMK MM-XP-2030 800 008 32 31eKTPOMIOB
. 3axum Ha 10 METPOB rOPU30OHTaNBHOTO
3aXu1M COeanHUTENbHBIN AN NPOBOAHMKA 3YJ1-XP-4040 810032 44 NPOBOAHMKA
MacTa anekTponpoBoasLas
aHTUKOPPO3VMOHHaS N3A-XP-100 810044 47 BaHka Ha 4 3axunma
JleHTa rugpon3onsaumMoHHas Nr-Xp-10 810 045 47 PynoH Ha 6 3axunmoB
Hacagka ona nepdopatopa SDSmax HIM-XP-1 810029 46 Hacapka Ha 10 anekTpoaos
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CymmapHas A/inHa a/ekTpoa0B B MeTpax

CrepxeHb @ 16MM, L=1500MM CH-XP-15-16 810 005 34 T B 1.5
MydTa MH-XP-58 810019 37 Mo KoNM4eCTBY CTEPXHEN
« | HakoHeuHvk HC-XP-58 810023 36 Mo KoNM4ecTBy aNeKTPoa0B
g [onoBska ynaponpuémHas ry-XP-58 810 026 38 [0 KONMYECTBY 3NEKTPOAOB
A = 3aXvM COeANHUTENBHBIA A1 CTEPXHS 3YH-XP-17 810034 45 Mo konu4yecTBy anekTpoaoB
3 ¢ .
D X o P He meHee cymMapHOW AnvHbI
a:) G:) OpV30HTaNbHbLIN NPOBOAHMK MH-XP-3035 800 005 32 5N1EKTPOMOB
2 o 3axvM Ha 10 METPOB rOPU30OHTaNILHOIO
(E 3axvM coeanHUTENbHBIN 15 NPOBOAHMKA 3YLI-XP-4040 810 033 44 npogonHmEa
(@)
[MacTta anektponpoBoadaLas P
aHTVKOPPO3MOHHas! M3A-XP-100 810044 47 BaHka Ha 4 3axuma
JleHTa ruapon3onaumoHHas JIMr-XP-10 810 045 47 PynoH Ha 6 3axunmoB
Hacapka ans nepdopatopa SDSmax HM-XP-1 810029 46 Hacapka Ha 10 anekTpoaoB
_ CM-XP-12- CymmapHas annHa 91ekTpoaoB B METPax
CrepxeHb @ 15MM, L=1200Mm 15-LL 810011 35 NS B 7,2
LLInnnbka coeamHuTenbHas LLB-XP-10 810020 38 Mo konnyecTBy CTEPXHEN
HakoHeuHnk HCH-XP-15 810 024 36 [0 KONIMYECTBY 3NEKTPOAOB
[onoBka yoaponpuémHas rY-XP-10 810028 39 o KoNM4ecTBy aN1eKTPOA0B
3axrM COeaNHUTENBHBIN 419 CTEPXKHS 3YJ1-XP-16 8100832 44 Mo KonmM4yecTBy aNekTpoaoB
o ey He meHee cymmapHOW AnviHbl
[OpV30OHTasNbHbIN NPOBOAHNK MM-XP-2030 800 008 32 57IEKTPOMOB
o 3axum Ha 10 METPOB rOPU30HTaNbHOIrO
3axnM coeanHUTENbHBIN 15 NPOBOAHMKA 3YJ1-XP-4040 810 033 44 NPOBOAHNKA
MacTa anekTponposoadALLas _wp._
aHTVKOPPOBVOHHAS M3A-XP-100 810044 a7 BaHka Ha 4 3axunma
JleHTa ruapon3onsumoHHas JIr-XP-10 810 045 47 PynoH Ha 6 3axunmoB
% & | Hacanka ons nepdopatopa SDSmax HM-XP-1 810029 46 Hacapnka Ha 10 anekTpoaoB
= 9]
= _ CM-XP-12- CymMMapHas AnnHa anekTpoaoB B MeTpax
O CrepxeHb @ 20MM, L=1200MM 50-LL1 810015 35 TR VL 7, 2
LLInunbka coeanHuTenbHas LLIB-XP-10 810020 38 Mo KONMYecTBY CTEPXHEN
HakoHe4Hnk HCH-XP-20 810025 36 Mo KONMYeCTBY 3NEKTPOAOB
[onoBka yoaponpuémHas ry-XP-10 810028 39 Mo Konn4yecTBy anekTPoaoB
3axnM COeANHUTENbHBIN J19 CTEPXHS 3YJ1-XP-17 810031 44 o KoNM4ecTBy a1eKTPOA0B
- He MmeHee cymmapHom AavHbl
OpV30HTaNbHbIN NPOBOAHMK MM-XP-2030 800 008 32 aN1eKTPON0B
o 3axunm Ha 10 METPOB rOpU30HTaNbHOro
3axvM COeanHUTENbHBIV 015 NPOBOAHMKA 3YJ1-XP-4040 810032 44 NpPOBOAHMKA
Macta anekTponposoagLLan P
aHTVKOPPOBVIOHHAS M3A-XP-100 810044 47 BaHka Ha 4 3axunma
JleHTa ruapon3onsaumoHHas JIr-XP-10 810045 47 PynoH Ha 6 3ax1moB
Hacapka ons nepdopatopa SDSmax HIM-XP-1 810 029 46 Hacapka Ha 10 anektponos
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Yctpoiicteo 3asemnstowee komnnektHoe (Y3K). CnpasoyHas nHdopmaums

Tabnya 12.

Komnnekraumss Y3K Ha 6a3e 31eKTpoImTn4eckux 31eKTpOo40B.

Komnnekrtyowme

ApTUKYNbHBIN
HOMep

Crtpanuua
KaTanora

HeoGxoaumoe konuyecTeo

meTpa* 39H-XP-3-B 810039 40 B cootBeTcTBUM C pacyETom 3Y
3axunM CoOefNHUTENbHbIV 418 3nekTpoaa 3YH-XP-17 810034 45 o KonmM4ecTBy 351EKTPOA0B
o He meHee cymmapHOW AnvHbl
[OpV30HTasIbHbIN NPOBOAHMK ML-XP-4040 800 003 32 NIEKTPOMIOB YMHOXEHHOM Ha 2,2
o Yp. 3axuM Ha 10 METPOB rOPU3OHTANIBHOrO
3ax1M coegnHUTENbHbIV 018 NPOBOAHMKA 3YLI-XP-4040 810033 44 NPOBOAHNKA
MacTa anekTponpoBoasLas YP.
aHTUKOPPO3VMOHHaS M3A-XP-100 810044 47 BaHka Ha 4 3axunma
JleHTa rugponsonsaumMoHHas JIr-XP-10 810 045 47 PynoH Ha 6 3axunmoB
ag%g%gﬂ’ ISR E ST 30H-XP-6-B 810 040 40 B cooteeTcTBUM C pacyétom 3Y
3ax1M coeanHUTENbHbI 419 3NekTpoaa 3YH-XP-17 810034 45 o KoNM4ecTBy aN1eKTPOA0B
o wp. He meHee cyMMapHOW OavHbI
OpV30HTaNbHbIN NPOBOAHMK ML-XP-4040 800 003 32 71EKTDO/IOB YMHOXEHHON Ha 2,2
- . 3axum Ha 10 METPOB FOPU3OHTaNIBHOMO
. 3aXu1M COeaNHUTENbHbIN AN NPOBOAHMKA 3YLI-XP-4040 810033 44 NPOBOAHMKA
o]
3 | Macrtaanektponposoadilas YP.
% aHTUKOPPO3VMOHHAS M3A-XP-100 810044 47 BaHka Ha 4 3axnma

o

x § JleHTa ruapov3onaUmoHHas Nr-Xe-10 810 045 47 PynoH Ha 6 3axunmoBs

I o = =

B [ | S0oKTR0AOPUSOHTANSHA KOMMNEKTHAA S 30H-XP-3-T 810041 41 B COOTBETCTBIM C pacuETOM 3Y

0
5 3aXu1M COeaNHUTENbHbIN AN 3NekTpoaa 3YH-XP-17 810034 45 Mo KoNMYECTBY 3NEKTPOAOB
(@]
9 P He meHee cymmapHon AanHbl
OpV30HTasNbHbIN NPOBOAHMK ML-XP-4040 800 003 32 NIEKTDO/OB YMHOXEHHOE Ha 2,2
. 3axvM Ha 10 METPOB rOPU30OHTaNIbHOrO
3axvM coeanHUTENbHBIV 418 NPOBOAHMKA 3YLI-XP-4040 810033 44 NPOBOAHMIKA
Macta anekTponpoBoAsLLan Yp.
AHTUKOPPO3MOHHAS! M3A-XP-100 810 044 47 BaHka Ha 4 3axuma
JleHTa ruapov3onaumoHHas Nr-Xp-10 810045 47 PynoH Ha 6 3axunmos
%ﬁggg?ﬂ MRV ot s 39H-XP-6-T 810 042 41 B COOTBETGTBUM C pac&Tom 3Y
3axvM coeauHUTENbHbIA 418 anekTpoaa 3YH-XP-17 810034 45 Mo KoNMYeCTBY 3NEKTPOAOB
= S He meHee cymmapHoOi AnvHbl
OpV30HTasbHbIN NPOBOAHMK ML-XP-4040 800 003 32 NIEKTPOMIOB YMHOXEHHOS Ha 2,2
> S 3axum Ha 10 METPOB rOPU3OHTaNILHOMO
3axvM coegnHUTENbHbIV 018 NPOBOAHMKA 3YLI-XP-4040 810033 44 NPOBOAHMKA
MacTta anekTponpoBoasLas P
aHTVKOPPO3MOHHAS! M3A-XP-100 810044 47 BaHka Ha 4 3axunuma
JleHTa rupponsonsaumMoHHas JIr-XP-10 810 045 47 PynoH Ha 6 3axunmoB
S e TR I g 35M-XP-3-B 810035 42 B COOTBETCTBM C pacH&ToM 3Y
3axrM coeanHUTENbHbI 418 3NekTpoaa 3Y1-XP-4040 810032 44 Mo KonM4yecTBy aNekTpPoa0B
["OpV30HTasNbHbIN NPOBOAHMK MM-XP-2030 800 008 32 g J:'eeki"peofoeBim’m;%”ﬂlﬁm”g'2
o wp.. 3axum Ha 10 METPOB rOPU3OHTaNBHOMO
3axvM coegnHUTENbHbIV 1S NPOBOAHMKA 3YJ1-XP-4040 810032 44 NPOBOAHNKA
MacTa anexkTponposoasiias e
aHTUKOPPO3MOHHaS M3A-XP-100 810044 47 BaHka Ha 4 3axunma

o

i & | Jlenta ruppon3onaLMoHHas JIr-XP-10 810 045 47 PynoH Ha 6 3ax1uMoB

= Q = .

% = 32%2;9;" LIRS E S 39M-XP-6-B 810 036 42 B cooteeTcTBUM C pacyétom 3Y
3axrM coeanHUTENbHbIN 419 3NeKTpoaa 3YJ1-XP-4040 810032 44 Mo KoNM4ecTBy aN1eKTPoA0B
[OPUBOHTANbHbIV NPOBOAHMK MM-XP-2030 800008 32 5 J'jeeKyp%*foeB%"H“ngpe”H%Q”H‘;“‘z" >

- ey 3axum Ha 10 METPOB FOPU3OHTaNIBHOMO
3aX1M COeaANHUTENbHbIN AN NPOBOAHMKA 3YJ1-XP-4040 810032 44 MpPOBOAHMKA
Macta anekTponpoBoasLLasn YP.
aHTUKOPPO3VMOHHAS M3A-XP-100 810044 47 BaHka Ha 4 3axunma
JleHTa ruaponsonaumoHHas Nr-Xpe-10 810 045 47 PynoH Ha 6 3axunmos
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33M-XP
Menb

323;;80"1 IS UL R 39M-XP-3-I 810037 43 B cooteeTcTBUM C pacHétom 3Y
3axvM COeANHUTENBHBIN 419 9NeKkTpoaa 3YJ/1-XP-4040 8100832 44 Mo KoNM4eCTBY 3NEKTPOAOB
[OpV30HTaNbHbLIN NPOBOAHUK MM-XP-2030 800 008 32 - reegpeofc;esi/yr\;wH'\gi%HH?cl)ﬁanHg 2
3axvM COeaNHUTENBHBI 419 NPOBOAHMKA 3YJ1-XP-4040 810032 44 Saxum Ha 10 gggggﬁ;ﬁf:somanworo
Macta anekTponpoBoasLLas P

aHTUKOPPO3VOHHAS MN3A-XP-100 810 044 47 BaHka Ha 4 3axvmMa

JleHTa ruaponsonaunoHHas Nr-xp-10 810045 a7 PynoH Ha 6 3axnmoB
Sl S LR 35M-XP-6-T 810038 43 B cooTBeTCTBIN C pacuéTom 3Y
3axnM COeaVHUTENbHbIV AN9 31ekTposa 3YJ1-XP-4040 810032 44 Mo konn4ecTBy 3NEKTPOAOB
[OpW30HTaNbHbI NPOBOAHMK MM-XP-2030 800 008 32 . reeKypeo"f(?B%\;’%f;&%ﬁm”;;' 2
3axvM COeaNHUTENBHBIN 415 NPOBOAHMKA 3YJ1-XP-4040 810032 44 Saxum Ha 10 xggggﬁ;ﬁfg‘somenbmro
[MacTa anekTponpoBoadaLLas P

aHTVKOPPO3MOHHAs M3A-XP-100 810044 47 BaHka Ha 4 3axunma

JleHTa ruapon3onaumoHHas Nr-XP-10 810045 47 PynoH Ha 6 3ax1moB

*Komnnektaums anektponos cepuin 39H-XP n 33M-XP npencrtasneHa B Tabnuue 13.

HaumeHoBaHue

339H-XP-3-B /
339M-XP-3-B

Tabnmuya 13.

Komnnekraums anektponos cepmi 39H-XP n 39M-XP.

339H-XP-6-B /
33M-XP-6-B

339H-XP-3-I'/

33H-XP-6-I' /
33M-XP-3-I

39M-XP-6-I'

OnekTpoa 9NeKTPOANTUHECKNIA BEPTUKaNbHBIN, L=3000 MM

OneKkTpoa 9NeKTPOINTUYECKUI BEPTUKabHBIN, L=6000 MM

OneKkTpoa, 9NeKTPOINTUYECK M FOPU30oHTasbHbIN, L=3000 MM

OneKTpo., ANEKTPONUTUHECKUI TOPU3OHTaNbHbBIN, L=6000 MM

Konoaew, MHCMEKLUMOHHbIN, LIT.

MaTtepwuan onTMMmsaLmmn 3a3emnenHuns, Kr 80 160 80 160
BeHTOHUT, KI 2 2 60 120
CMecCb 3NeKTPONUTUHECKMX CONet Ha AOCHINKY, KI 10 10 10 10

CMNPABOYHAA NHOOPMALINA

Katanor Hakel 2014

Macnopt

PyKOBO,ELCTBO MO MOHTaXy 1 aKcrutyataunm




L haker YCTPOIICTBO 3a3emasioLLee kommnektHoe (Y3K). CripasoyHas nHdopmaums
>~

% MoHTax Y3K Ha 6a3e MoAyNbHbIX FMYOUHHBIX 31IeKTPOAOB
p=

3 MoHTax nsgenua OCyLLECTBASETCA B COOTBETCTBUM C PyKOBOA- Cxema moHTaxa Y3K Ha 6a3e CTepXHen 13 OLMHKOBAHHOM CTa-
= CTBOM MO MOHTaXy W 3KCnayartaumn, KOTopoe BxoauT B coctas v cepun CLIM-XP npeactasnexa Ha Pucyhke 3.
& Kaxxgoro nocrasnsaemMoro komnnekra Y3K.
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PucyHok 3. Cxema moHTaxa Y3K Ha 6a3e Moy ibHbIX I71yOnHHbIX 3/1EKTPOA0B.
1 — HAKOHEYHUK, 2 — CTEPXEHb, 3 — COEANHUTENIbHASA MyPTa, 4 — rOPUSOHTANIbHBIV 3a3EMNTESb, 5 — YHUBEPCATIbHbIG 3aXUM;
6 — yaapornpuémHasi ronaoBk




YcTtpoiicTBo 3asemnsioiee komnnektHoe (Y3K). CnpasoyHas nHdopmaums

Y

hakel

MocnepoBaTenbHOCTb MOHTAaXa.

1. Bbikonatb NpUsSMOK C pasmepamu, ykasaHHbIMN B CXeMe MOH- 2. ObpaboTaTb TOKONPOBOAALLEN NACTON Pe3bby C 060MX KOHLOB
Taxa. CTEPXHS (2).

3. HaBepHyTb HakOHeuHKK (1) Ha KOHeL, CTEPXHS (2) 4o ynopa.

6
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4. HaBepHyTb COeaMHNTENbHYIO MydTY (3) Ha APYron KOHEeL, CTEPXHS 5. BBepHyTb yAapONpUEMHYIO rofoBKY (6) B MydTy (3) 0 ynopa.
(2) no ynopa.




t hakel® YCTPOIICTBO 3a3emasioLLee kommnektHoe (Y3K). CripasoyHas nHdopmaums
>

BUTIVINdO®HW BYHhO8VdLID

710¢ [9XeH JoueLe)y

6. YCTaHOBUTL COBpaHHbI CTEPXEHb B BEPTUKANbHOM 8. Bkto4nTb OTOOWHbIN MONOTOK 1 MPOU3BECTU NOrPyKe-
NONOXEHMN HAKOHEYHNKOM BHN3 Ha HO NPUAMKA. HWE B 3eMNI0 NEPBOr0 CTEPXXHA Ha ryouHy L1~1250 mm. Hag no-

BEPXHOCTbIO 3eM/IN AOMKHA OCTABATLCS YaCTb CTEPXHS ASIMHON
7. YCTaHOBUTL BEPTUKANIbHO OTOOMHbIN MOSIOTOK C 3aKpe- ~250 MM.

MNEHHOW YAAPHOWM HACaaKON B MPUEMHYIO FOSIOBKY.




YCTpoiicTBO 3a3emnsiollee komnnektHoe (Y3K). CnpasoyHas nidopmaLus *' haker
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9. BbIBEPHYTb YAAPONPUEMHYIO FOSI0BKY (6) U3 cOeanNHUTENBHON MYPThI (3).
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. O6paboTartb TOKONPOBOAALLEN NACTOM pe3bBby C 060MX KOH-

LLOB CeaytoLero CTepxHs (2).

. BBepHyTb cTepxeHb (2) B coeauHuTenbHyto MydTy (3) o

ynopa.

. Ha BepxHWin KOHeL, CTEPXHS (2) HaBepHYTb COEAMHUTENb-

Hylo MydTY (3) A0 ynopa.

. B coepmHntenbHyio MydTy (3) BBEPHYTb YOAPOMNPUEMHYIO

ronoBky (6).

. MNorpy3unTb o4epeaHo CTepXeHb (2) anekTpoaa B 3eMJlio B

COOTBETCTBUM C MyHKTamMun 7-8.

. PexomeHnayeTtca npou3BoouTb 3aMep COMPOTUBAEHMS 3a-

3EMNIAIOLLEro aNeKTpoaa nocne norpyxeHna Kaxaoro o4ye-

16.

17.

18.

YcTtpoiicTBo 3asemnsioliee komnnektHoe (Y3K). CnpaBoyHas nHdopmaums

penHoro ctepxHs. CTtabunbHOE yMEHbLUEHNE COMPOTUBIE-
HWA OyOET CBUAETENBCTBOBATDL O LIETOCTHOCTY KOHCTPYKLMN.

BbINoNHUTbL AencTBma NyHKTOB 9-15 0o Tex nop, noka He Oy-
0eT AOCTUrHyTa Heobxoaumas rinybuHa norpyxeHus anek-
Tpoaa.

MNMoAcoeaHNTL 3EKTPOA K FOPU30HTaIbHOMY 3a3EMIINTESIO
(4) c NOMOLLbIO YHMBEPCANIBHOIO 3axmma (5) M TepMuT-
HOW cBapku. MNMepen CoeaAMHEHNEM BHYTPEHHNE MOBEPXHO-
CTV 3aXnMa pekomeHayeTcs o6paboTaTb TOKONPOBOASALLEN
nacton. Mocne 3atsaxky 60NTOB 3aXMM M'MAPOM30ANPOBaTb
rMapoON30NASLIMOHHON NEHTON.

YCTaHOBUTb, NMPU HaNU4YMN, CMOTPOBOWN (MHCMEKLMNOHHbIN)
konogeu. Kpbilka konogua A0SKHA HAaXOAMTLCA Ha YPOBHE
VN YyTb BbILLE YPOBHSA 3EMJIN.



YcTtpoiicTBo 3asemnsioiee komnnektHoe (Y3K). CnpasoyHas nHdopmaums

Y

hakel

MonTtax Y3K Ha 0a3e aneKTponuTUYecKux aieKTpoaoBs.

MoHTax 13nennsa ocyLecTBAAeTCa B COOTBETCTBMU C PykoBoa- Cxema MoHTaxa Y3K Ha 6ase BepTuKa/bHbIX 3NeKTponuTnye-
CTBOM MO MOHTaXy 1 aKcnayaTauum, KOTOpoe BXOOAUT B COCTaB CKMX 3N1EKTPOA0B NpeAcTaBneHa Ha PnucyHke 4.
Kaxaoro nocrtasnsieMmoro komnnekra Y3K.

CMNPABOYHAA UHDOOPMALINA
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PucyHok 4. Cxema moHTaxa Y3K Ha 6a3e 371eKTpOMTUHECKMX S71EKTPOLOB.




*l haker’ YCTPOIICTBO 3a3emasioLLee kommnektHoe (Y3K). CripasoyHas nHdopmaums
>~

MocnepoBaTenbHOCTbL MOHTAaXa.

BUTIVINdO®HW BYHhO8VdLID

710¢ [9XeH JoueLe)y

1. NpobypuTb BEPTUKaNbHYIO CKBaXxWHY (1) AnameTpoM He MeHee 2. B BepxHel yactu npobypeHHOM CKBaXWHbl NpPoOypuUTb Wan
150 MM Ha rny6uHy paBHyto oivHe anektpoaa ntoc 150 mm; BblKOMaTb CKBaXWHY AnameTpoM 350 Mm 1 rnybuHon 260 MMm.




YCTpoiicTBO 3a3emnsiollee komnnektHoe (Y3K). CnpasoyHas nidopmaLus *' haker
~

CMNPABOYHAA UHDOOPMALINA

KaTtanor Hakel 2014

3. Pa3BecT BEHTOHUTOBYIO MMHY C BOAOM A0 N'YyCTON CMETaHO06pa3HOM KOHCUCTEHLMM U MOMECTUTbL PACTBOP (2) Ha AHO CKBaXMHbI (1).




*l haker’ YCTPOIICTBO 3a3emasioLLee kommnektHoe (Y3K). CripasoyHas nHdopmaums
>~

BUTIVINdO®HW BYHhO8VdLID

7102 [9¥eH JoureLey)

4. YoanuTb 3alUTHYIO JIEHTY KPACHOro LBETa C HUXHEro 6. He ypoansaTb 3almUTHYO NEHTy 3enEHOr0 UBeETa C BEHTUNA-

CNVBHOrO OTBEPCTUA [N1IS pacTekaHua dJiekTponauTa B LIMOHHbBIX OTBEPCTUA [0 NOTrPYXeHUs 3NeKTPoAa M 3acChinku
rPYHTE. MQOS3 B CKBaXUHY.

5. He yoansite 3alMTHYIO NIEHTY YEPHOTO LiBETA CO C/IMBHBIX OT- 7. TNomecTuTb anekTpos, (3) B CkBaxUHy (1) Tak, 4To Obl CIMBHOE
BEPCTUN MO AJIVHE 3M1EKTPOAA MPY NCMONL30BaHNM Marepua- OTBEPCTNE B HUXHEN 4acTu anekTpoga norpyannock B pac-

na ontumMmmsaumm sasemnenma (MO3). TBOP OEHTOHUTOBOW MKHbI (2).




YCTPOIMCTBO 3a3emnsioLLee komnnektHoe (Y3K). CnpasouHas nHdopmaLms *' haker
~

CMNPABOYHAA UHDOOPMALINA

KaTtanor Hakel 2014

8. 3anonHnTb OKONO3NEKTPOAHOE MPOCTPAHCTBO B CKBaXMHE Ma- 10. Yoanutb 3alMTHYIO NEHTY 3€N1EHOIO LBETA C BEHTUNALMOHHbBIX
TepvanomM onTuMn3dauunmn 3asemneHns (4). OTBEPCTUN.

9. B BepxHel yacTu anekTpoaa Npomn3BeCTN MOACHINKY FPYHTOM A0 11. YcTtaHoBKa cyYMTaeTcs BbINOJHEHHOW NPaBWIbHO, €CNWN BEH-
OTMETKM «MPUCHINKA OO OTMETKM». TUAAUMOHHbBIE OTBEPCTUS HAXOOATCHA Hak, YPOBHEM NPUCHINKN.




BUTIVINdO®HW BYHhO8VdLID
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12.

13.

MoacoeanHnTb 3a3eMAALWNIA NPOBOAHUK (7) K 3neKkT-
poay C NMOMOLBbID HakOHeYHMKa C ABYMA OTBEPCTUAMU U
3aTaHyTb cHavana oObIMHOW rakon, 3aTem raiikomn-Kos-
naskom. Jns npenoTBpaLLeHra packpy4mMBaHua UCMosb-
30BaThb Wanby-rposep.

[MoacoeanHnTb APYron KOHEL, 3a3eMAIOLLErO MPOBOOHN-
Ka (7) anektpoaa K KOHTypy 3a3emsieHns (5) ¢ noMoLpio
YHVBEPCaNbHOrO 3axuma (6) 3aKkpenmB HAaKOHEYHUK NPO-
BOJHMKA Ha 0gHOM 13 6oNToB 3axuma. lNepen coegnHe-
HUEM BHYTPEHHME MOBEPXHOCTU 3aXMMa PEKOMEHAYETCA
obpaboTaTtb TOKOMpoOBOASLLEN nacToi. ocne 3aTaxKn
60NTOB 3aXUM TMOPON30AMPOBATb MMAPOU30ALNOHHON
NIEHTON.

14.

15.

YcTtpoiicTBo 3asemnsioliee komnnektHoe (Y3K). CnpaBoyHas nHdopmaums

Lo

= S—_—

YCTaHOBUTbL CMOTPOBOM (MHCMEKUMOHHBIN) Konodel, (8).
Kpbilwka konoaua AOmKHA HaXOANTbCHA HA YPOBHE NN Yy Tb
BbILLE YPOBHS 3EMIIN.

Mpy MOHTaxe B rPyHTax C BbICOKUM yAesbHbIM COMPOTUB-
JIeHVeM AN YCKOPEHHOro MOBbILWEHWS MPOBOAUMOCTU
rpyHTa peKkoMeHAyeTcs MNpoM3BEeCTU crenylouine Aein-
cTBUS:

- chenatb pacTBOp XJI0PMCTOro Hatpus (Ha 20 NMTPOB BOAbI
1 kr conn);

- CHSITb BEPXHIOO 3arnyLiKy € anekTpoaa (3);

- BAUTb MONYYEHHbIN PaCTBOP B 9NeKTpOs;

- YCTAHOBUTbL 3arfyLUKy U 3aKpbITb JIIOK KONOALA.



KomMmnnekTyioLwme

014 3a3eMNA0LLIMX YCTPOMUCTB
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[1pOBOAHMKM NIOCKOIO CEe4YEHUS
cepuu MNLU-XP, MNMH-XP, NM-XP

BbiCcokas KOppo3uiiHas CTONKOCTb;

KomnnekTyowme ansa 3a3emMnsiowmx yCTponcTs

MpoBogHMKN

CootBetctByeT FTOCT P 50571.5.54-2011 (MOK 60364-5-54:2002);

CootetctByeT FTOCT P 50571.10-96 (M3K 364-5-54-80);
CooteeTtcTtByeT TOCT P M3K 62305-1-2010;
CooteetctByeT CO-153-34.21.122-2003;

COOTBETCTBYET MEXAYHAPOAHOMY cTaHaapTy M3K 62561-2:2012;
MpenHa3HayYeH ans NCnofib30BaHNs B KA4ECTBE rOPU30HTaNbHBIX 3a3EMIN-
Tenen n 3a3eMaaIoLLMX NPOBOJHNKOB B 3a3EMASIOLLMX YCTPONCTBAX;
MocTaBNSHOTCA B COCTABE YCTPOWCTB 3a3eMASIOLLMX KOMMANEKTHbIX Y3K,

nu-XP-4040 MM-XP-2030 MH-XP-3030
Lndp Martepuan Pasmep HxB, mm MNonepeyHoe ceveHne, MM2 Bec, kr/m N2 no karanory
MNL-XP-2540 Cranb ropsyeoumHKoBaHHas 4,0x25 100 0,800 800001
ML-XP-3035 Cranb ropsyeoumHKkoBaHHas 3,5x30 105 0,820 800002
ML-XP-4040 Cranb ropsiyeoumHKoBaHHas 4,0x40 160 1,250 800 003
MNu-XP-5050 Cranb ropsiyeoLnHKoBaHHas 5,0x50 250 2,000 800 004
MH-XP-3030 Cranb HepxaseloLas 3,0x30 90 0,710 800 023
MH-XP-3035 Cranb HepxasetoLas 3,5x30 105 0,830 800 005
MM-XP-2025 Menb 2,5x20 50 0,450 800 007
MM-XP-2030 Menb 3,0x20 60 0,530 800008
MM-XP-2530 Menb 3,0x25 67 0,530 800 009
MM-XP-2560 Menb 6,0x25 150 1,340 800010
MM-XP-3020 Menb 2,0x30 60 0,530 800011
MM-XP-3850 Meab 5,0x38 190 1,700 800012
MM-XP-3860 Meab 6,0x38 228 2,040 800013
MM-XP-5060 Meab 6,0x50 300 2,680 800014




I

KomnnekTyioLme st 3a3eMAsioLLUX YCTPONCTB t haker’
MpoBogHMKN NG

[MPOBOAHNKN KPYrIOro CEYEHUS CEPUN
KU-XP, KH-XP, KM-XP

Bbicokas koppo3uiiHas CTOMKOCTb;
CooteetcTByeT TOCT P 50571.5.54-2011

(MBK 60364-5-54:2002);

CooteetcTByeT TOCT P 50571.10-96

(MBK 364-5-54-80);

CooteetctByeT FTOCT P M3K 62305-1-2010;
CooteetcTeyeT CO-153-34.21.122-2003;

COOTBETCTBYET MEXAYHAPOOHOMY CTaHAAPTY

M3K 62561-2:2012;

MpenHa3HaveH Ansa NCnob30BaHWS B KAYECTBE MOPU30H-
TaNbHbIX 3a3EMANTENEN 1 3a3EMASIOLLMX MPOBOAHNKOB B
3a3eMAAI0LLIMX YCTPONCTBAX;

[ocTaBnaOTCS B COCTaBE YCTPOMCTB 3a3EMASIOLLMX

KOMIMIEKTYIOLLUME AJ1A SASEMIAIOLLINX YCTPOUCTB

KommnekTHbIX Y3K.
A
o
(V)
ko)
X
©
T
[
o
S
[
Q
h4
KLL-XP-08 KLW-XP-10 KM-XP-08 KH-XP-08 [H[
@
Lndp Matepwnan Pasmvep @, MM MonepeyHoe ceveHne, Mm? Bec, kr/m N2 no karanory

KL-XP-08 CTanb ropayeoumHKoBaHHasA 8 50 0,390 800019

KL-XP-10 Cranb ropsyeoumHkoBaHHas 10 78 0,610 800 020

KH-XP-08 Cranb HepxasetoLas 8 50 0,400 800015

KH-XP-10 Cranb HepxasetoLuas 10 78 0,620 800017

KM-XP-06 Megnb 6 28 0,250 800 021

KM-XP-08 Menpb 8 50 0,450 800 022




[

t hakel® KomnnekTyioLme A5t 3a3eMAsIoLLMX YCTPONCTB
~ [ NyGUHHbIE MOAY/bHBIE 3a3€MANTENN

CTep)KHI/I CTaJibHble C ropAa4eOUuNHKOBaAHHbIM NMOKPbITNEM

cepumn CUIT-XP

G CH-XP-15-16 — CTepxeHb CTasbHOW HEPXABEIOLLMNA,
| Cepusi 3N1eMEHTOB YCTPOICTBA 3a3eMSIOWLENO KOMMAEKTHOMO
\ Y3K, TY-3437-009-79740390-2009;
Bbicokas Koppo3uiHas CTOMKOCTb;
‘ CootsetctByeT TOCT P 50571.5.54-2011
(M3K 60364-5-54:2002);
‘ + CootsetctByet FOCT P 50571.10-96 (M3K 364-5-54-80);
¢ + CootsetctByet TOCT P M3K 62305-1-2010;
»\L + CootsetctByet CO-153-34.21.122-2003;
— + CoOTBETCTBYET MEXAYHAPOAHOMY CTaHAAPTY
‘ M3K 62561-2:2012;
BHelwHss pe3bba HapesaHa C ABYX CTOPOH;
‘ MydTOBOE COEMHEHME;
MpenHa3HaveHbl 41 MOHTaXa MOAYbHbIX FYBUHHBIX
‘ BEPTUKA/IbHbIX 3a3eMANTENEN;
- + BoamoxHocTb 3arnybnenuns 0o 30 METPOB;
‘ Cpok akcnnyataumm He meHee 15 ner;
\ - [locTaBnseTcs B COCTaBE YCTPOWCTB 3a3eMASHOLLINX
G

31

g1010d LOA XUTTIOIBLINIEVE BUT IUTOIALIILLINON

KoMnnekTHbIx Y3K.
Lndp AnvHa L, Mm HapyxHbli1 @D, MM Pesbb6a Bec, kr N2 no karanory
CLMN-XP-15-16 1500 16 5/8"-11 UNC 2,450 810 004

~

Q

3

o

(@]

=

T

)

= CTep>xHU CTaNlbHblE HEPXXABEOLINE

2 cepun CH-XP

¢ CH-XP-15-16 — CTepxeHb CTasbHOW HEPXABEIOLLMIA, cepust
: 3/1EMEHTOB YCTPOICTBA 3a3eMNFIOLLEro KoMnnekTHoro Y3K,
[H[ \ TY-3437-009-79740390-2009;
~ BbiCcokas kKoppo3uiiHas CTOMKOCTb;

i) \ CootsetcTayeT FOCT P 50571.5.54-2011

o (M3K 60364-5-54:2002);
@=- \ . Cootsetctayet FOCT P 50571.10-96 (MIK 364-5-54-80);

9 + CootsetctByetr FOCT P MOK 62305-1-2010;
L] - Coorsetctayer CO-153-34.21.122-2003;
— + CooTBeTCTBYET MEXayHapoaHOMY CTaHOaPTy

‘ M3K 62561-2:2012;
BHeluHss pe3bba HapesaHa C ABYX CTOPOH;
‘ MydToBOE COoeanHeHue;
MpeaHasHaveHbl 41 MOHTaXa MOAYNbHbIX FYOUHHBIX
‘ BEPTUKASIbHbIX 383€MJ'1I/ITeJ'IeI7I;
- + BoamoxHocTb 3arnybnenms 1o 30 MeTpos;
‘ Cpok akcnnyaTtaumm He meHee 30 ner,
| +  [locTaBnseTca B COCTABE YCTPONCTB 3a3EMSAIOLLIMX
¢

KoMnnekTHbIx Y3K.
ndp ‘EL'TMMHS Hapr?K;:;M g Pesbba Bec, kr N2 no karanory

CH-XP-15-16 1500 16 5/8"-11 UNC 2,450 810005
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KomnnekTyouwme ansa 3a3eMnsaioLLmx yCTponcTs
NyBuHHBIE MOAY/IbHBIE 3a3EMNTENM

w B

hakel

CTep)KHl/I CTaJibHbl€ C 3JIEKTPOXNMNHECKNM

MeOHbIM NoKpbITUEM cepum CMI1-XP

CMIM-XP - CTepXHU CTabHbIE C 3NEKTPOXUMUNYECKUM MEAHBIM ?
MOKPLITVEM, CEPUS SNIEMEHTOB YCTPOMNCTBA 3a3EMASIOLLETO KOM- i
nnektHoro Y3K, TY-3437-009-79740390-2009;

Bbicokas KOppo3uiiHas CTOMKOCTb; ‘
CootsetctByeT FOCT P 50571.5.54-2011

(M3K 60364-5-54:2002); ‘
CootsetctByeT FOCT P 50571.10-96 (MOK 364-5-54-80);

Cootsetctayet FTOCT P MOK 62305-1-2010; »\L
Cootsetctyet CO-153-34.21.122-2003;

CoOTBETCTBYET MEXAYHAPOAHOMY CTaHaapTy MOK 62561-2:2012;
BHelwHss pesbba HakaTaHa C ABYX CTOPOH;

MydTOBOE COEANHEHNE;

MpeaHasHayveHbl A1 MOHTaXa MOAYbHbIX FYOUHHBIX
BEPTUKA/IbHLIX 3a3eMNUTENEN;

Bo3MOXxHOCTb 3arnybnenms 0o 30 MeTpoB;

Cpok akcnnyataumm He meHee 25 nerT;

MocTaBnseTcs B COCTaBe YCTPOWCTB 3a3eMASIOLLMNX

35

KOMIMIEKTYIOLLUME AJ1A SASEMIAIOLLINX YCTPOUCTB

35

KommnekTHbIx Y3K.

LWndp 'DL'?MMHS HapyxHblit &, Mm Pesbb6a Bec, kr N2 no karanory
CMIM-XP-12-14 1200 14,2 5/8”-11 UNC 1,500 810 006
CMIM-XP-15-14 1500 14,2 5/8”-11 UNC 1,900 810 007
CMM-XP-12-17 1200 17,2 3/4”-10 UNC 2,150 810008
CMIM-XP-15-17 1500 17,2 3/4”-10 UNC 2,750 810009

CTep>XHn MeaHble

<
—
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©
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EAL

cepun CM-XP

M10

CM-XP — CTepXH1 MeaHble, Cepust 31EMEHTOB YCTPOMCTBA
3a3emnsoLLero komnnektHoro Y3K,
TY-3437-009-79740390-2009;

CootBetctByeT FTOCT P 50571.5.54-2011

(M3K 60364-5-54:2002);

CootsetctByeT FTOCT P 50571.10-96 (MOK 364-5-54-80);
CootsetctByeT FOCT P M3K 62305-1-2010;
Cootsetctayet CO-153-34.21.122-2003;

CoOoTBETCTBYET MEXAyHapoaHOMY cTaHaapTy MOK 62561-2:2012;
BHyTpeHHss pe3bba HapesaHa C ABYX CTOPOH;

LLInnneyHoe coeamHeHme;

MNpenHasHaveHbl 415 MOHTaXa MOYbHbIX BEPTUKASbHbIX
3a3emnuTenen;

Bo3MoxHOCTb 3arnybnenums 0o 20 MeTpoB;

e e

Cpok akcnnyataumm He mexee 30 feT;
locTaBnaTCa B COCTABE YCTPONCTB 3a3EMNFIOLLNX o
KoMnnekTHbIx Y3K. "
MIO
Lndp 'Ell_ﬂ':/::ﬂa Haprxmzﬁ g Pe3bba Bec, kr N2 no katanory
CM-XP-12-15-111 1200 15 M10 1,640 810011
CM-XP-12-20-LL 1200 20 M10 3,340 810015
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HakoHeYHnKn cTanbHbIe

cepumn HC-XP

[

KomnnekTyowme ansa 3a3eMnsiowmx yCTponcTB
nyOuHHbIE MOAY/bHbIE 3a3EMNUTENN

HC-XP — HakOHe4YHWKkM CTanbHble, CEPUS SNEMEHTOB YCTPONCTBA
3a3emndtoulero komnnektHoro Y3K, TY-3437-009-79740390-
2009;

HakoHEYHVK C BHYTPEHHe pe3bboil;

MpenHasHayeH ais yMeHbLIEHNS CONPOTUBNEHUS
NMPOHMKHOBEHWNS CTEPXKHS B TPYHT;

ocTaBnaeTcs B COCTaBE YCTPOMCTB 3a3EMAOLLAX

KommnekTHbIx Y3K.
Lndp AnuvHa L, mm [ns cTepxHs @, MM 3, MM Pesbba Bec, kr N2 no katanory
HC-XP-58 52 14,2/16 20 5/8-11 UMC 0,056 810021
HC-XP-34 62 17,2 25 3/4-11 UMC 0,070 810022

HakOHEeYHNKN CTalbHbIE HEPXABEOLLVE
cepum HCH-XP

50

HCH-XP — HakoHe4YHWKM CTasbHble HEpXaBetoLLIme, cepus
9/1EMEHTOB YCTPOICTBA 3a3eMNSIOLLEro KoMnnekTHoro Y3K,
TY-3437-009-79740390-2009;

Bblcokas KOppo3ninHasa CTOMKOCT;

HakoHEeYHVK BBUHYMBAETCS B CTEPXEHB C pe3bboin M10;
MpeaHasHayYeH ans YMEHbLUEHNS CONPOTUBAEHUS
NMPOHUKHOBEHWS CTEPXHSI B TPYHT;

MocTaBnseTcs B COCTaBe YCTPOWCTB 3a3eMASIOLLINX

KomMmnekTHbIx Y3K.
X | ¥
LWndp Ansa ctepxHa @, MM Pe3bba Bec, kr N2 no karanory
HCH-XP-15 15 M10 0,020 810024
HCH-XP-20 20 M10 0,030 810025




KomnnekTyowme ansa 3a3emMnsiowmx yCTpomncTs
NyOuHHbIE MOAY/bHbIE 3a3EMNUTENN

My Tbl coeauHUTENbHbIE NaTyHHbIE

cepun MJ1-XP

. MJ1-XP — MydbTbl COEAMHUTENbHbBIE NaTyHHbIE AN COEAMHEHNS 321
CTEPXHEW, Cepunsi 31EeMEHTOB YCTPOMCTBA 3a3eMSIOLLENO KOM- |
nnektHoro Y3K, TY-3437-009-79740390-2009; P

+  BbICOkas kOppo3unitHas CTOMKOCT;

- [iolimoBas umnvHapuyeckas peabba 5/8” unn 3/4”;

+ CoepavnHeHvie CTepXHel B Tene MydThl BCTbIK 06ecneymBaeT
nepeaavy ycuamnsa ot CTEPXKHS K CTEPXKHIO;

+ MydToBOE CoeanHeHne No3BoNseT n3bexarsb NOBPEXAEHNIA =
NOKPbITVSA CTEPXHEN MPU MOHTAXE;

. MNpeaHasHaveHbl 415 COeOMHEHNS CTEPXHEN B COCTaBe BEPTU-

KanbHbIX 3a3eMANTENEN;

+ [locTaBnsaTCa B COCTaBE YCTPOMCTB 3a3eMASIOLLMX KOMMNAEKT- :

HbIX Y3K. ‘
G5/8"

Lndp @, Mm Ans cTepxHs @, MM Pesbba Bec, kr N2 no katanory
MJ1-XP-581 21 16 5/8"-11 UMC 0,134 810016
MJ1-XP-582 22 14,2 5/8"-11 UMC 0,121 810017
MJ1-XP-34 26 17,2 3/4"-11 UMC 0,172 810018

MydTbl cCOeANHUTESNBbHbIE CTasIbHbIE HEPXXAaBEOLLME

cepum MCH-XP

+ MH-XP-58- MydTa coeamHutensHas ctanbHas HepxasetoLas
LNs CTEPXHS @16 MM, Cepust 3aNeMEHTOB YCTPOMCTBA 3a3eMNSHO-
uero komnnektHoro Y3K, TY-3437-009-79740390-2009;

+ BbICOkas kOppo3unitHas CTOMKOCT;

+ [oimoBas unnmHapudeckas peasba 5/8”;

+ CoepavnHeHvie CTepXHel B Tene MydThl BCTbIK 06ecneymBaeT
nepeaady younus oT CTEPXHS K CTEPXHIO;

+ MydToBOE CoeanHeHne No3BoNseT n3bexarsb NOBPEXAEHNIA
NOKPbITUS CTEPXHEN NPU MOHTAXE;

. MNpeaHasHaveHbl 415t COeMHEHNS CTEPXHEN B COCTaBe BEPTU-
KanbHbIX MOZY/bHbIX FYOUHHBIX 3a3eMAUTENe;

. [locTaBnseTcs B COCTaBe YCTPOMCTB 3a3EMASIOLLIMX KOMMIEKT-
HbIx Y3K.

70

|
G5/8"

LLindp , Mm Insa crepxHa @, Mm

Pesbba

Bec, kr

N2 no karanory

MH-XP-58 21 16

5/8-11 UMC

0,121

810019

KOMIMIEKTYIOLLUME AJ1A SASEMIAIOLLINX YCTPOUCTB

Katanor Hakel 2014




KomnnekTyowme ansa 3a3eMnsiowmx yCTponcTB
nyOuHHbIE MOAY/bHbIE 3a3EMNUTENN

LLInnnbkn coegmnHuTenbHblie OPOH30BbIE
cepun LLB-XP

MI0 . LLIB-XP-10- LUnunbka coeamHuTensHas 6poH3oBas ans
" - cTepxHst @15/20 MM, cepursi 31eMEHTOB YCTPOICTBA
|
FS) ‘ [ 3azemnaioulero komnnektHoro ¥3K, TY-3437-009-79740390-
% 2009;
= + ObecneunBaeT HaaEXHoOe CoeaMHEHNE ABYX MEIHbIX CTEPXHEN
s ‘ C BHYTpEeHHew pe3bboit M10;
a<5 0 + KoHCTpyKums Wnunbkn obecneyrBaeT paBHOMEPHYIO nepeaady
E Ccunbl 3arny6neHns OT CTEPXHS K CTPEXHIO;
= ‘ - BpoHnsa obnagaet 60MbLWIOM XMMUYECKOR YCTONYMBOCTHIO 1
E OTCYTCTBMEM rasnibBaHWYECKOW aKTMBHOCTY C MEAbIO;
fg ‘ ‘ +  [penHasHa4eHbl 41151 COeANHEHUS MEaHbIX CTEPXHEN B COCTaBe
& i BEPTVIKasIbHbIX 3a3eManTenei;
Z +  TocTaBnsercs B COCTaBe YCTPOWCTB 3a3eMSIOLLIMX
= KomnnekTHbIx Y3K.
o
2
S
<
<
o
—1
0
o
=
0
_|
o3}
Lndp Insa ctepxHa @, Mm Pe3bb6a Bec, kr Ne no karanory
LLIB-XP-10 15/20 M10 0,020 810020

[[0ONOBKM yOaPOMNPUEMHbIE CTallbHbIE

710¢ [9XeH JoueLe)y

cepumn I'yY-XP

S . ['Y-XP —onoska ynaponpnemMHas crasbHas, Cepus 3/1EMEHTOB
yCTpOICcTBa 3a3emnsiollero komnaektHoro Y3K, TY-3437-009-
79740390-2009;

1 +  [penHa3HaveHa ans nepenayv MOMeHTa OT yAApHOro

. NHCTPYMEHTa K CTEPXHIO;
T MoCTaBAAETCA B COCTABE YCTPOCTE 3a3eMASIOLIMX
(] KOMMNEKTHbIX Y3K.

o+

Wndp JAnvHa L, mm [nsa ctepxHa @, Mm Pesbba Bec, kr N2 no katanory
[Y-XP-58 52 14,2\ 16 5/8"-11 UNC 0,074 810 026
ry-xXpP-34 62 17,2 3/4-11 UMC 0,126 810027




KomnnekTyioLme A5 3a3eMNSIOLLMX YCTPOMCTB > haker’
FNYGUHHbIE MOAYJbHbIE 3a3eMIUTENN ~

[[0N0OBKM yOAPOMNPUEMHbIE CTaJIbHbIE HEPXABEIOLLME
cepumn N'YH-XP

'YH-XP - 'onoBka yaaponpvemHas ctafibHas HepxasetoLuas,
Cepus 31EMEHTOB YCTPOMCTBA 3a3EMSIOLLENO KOMMIEKTHOO

Y3K, TY-3437-009-79740390-2009; g
Bbicokas KOppo3niiHas CTOMKOCTb; %
MNpenHasHaveHa ana nepefayn MoOMeHTa OT YAaPHOTro ~ 4
WNHCTPYMEHTA K CTEPXHIO; =
[ocTaBnseTcs B COCTaBe YCTPOUCTB 3a3EMASIOLLINX X
KoMnnekTHbIxX Y3K. =l
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=
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Lndp [ns ctepxHs @, MM Pe3bba Bec, kr N2 no kartanory
IYH-XP-10 15/20 M10 0,050 810028

KaTtanor Hakel 2014
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~ hakel

KomnnekTyouwme ansa 3a3eMnsaioLLmx yCTPONCTB
ONeKTPONUTUYECKNE 3a3EMITUTENN

3a3eMInTeNn ANEKTPOSINTUYECKME BEPTUKASIbHbIE CTalIbHbIE
HepXXaBeloLme KoMniekTHole cepumn 39H-XP-B

b
P

30H-XP-B - 3azemnuTens 3nNeKTpONMTUYECKNA BEPTUKANbHBI
CTaNbHOW HEPXAaBEKOLLUMIA KOMMAEKTHBIN, CEPUS 3NEMEHTOB
YCTPOICTBA 3a3eMASIOLLEr0 KOMMAEKTHOro Y3K,
TY-3437-009-79740390-2009;

Ob6ecneyeHne HU3KOro 1 CTabUNbHOro B TEYEHWE ANIUTENBHOMO
nepvoLa BpeMEHN CONPOTUBAEHNS PACTEKAHMIO TOKA, NPU
BbICOKOM YAE/IbHOM COMPOTUBAEHWN FPYHTA 33 CHET YACTUYHOW
3aMeHbl FPyHTa Ha MaTtepuan ONTUMK3aLmn 3a3eMIeHNs

C HU3KUM YAENbHbIM CONPOTUBNEHWNEM U UCKYCCTBEHHOMO

~

(@)

<

|

: !

m

~

_|

<

(@)

E

=

m

E ~ CHWXEHWS YAENbHOrO CONPOTUBIIEHNS TPYHTA,;

o ™ Ob6ecneyeHne HU3KOro 1 CTabUNIbHOTO B TEYEHUE [IMTENLHOMO

& ! nepuoaa BPEMEHN CONPOTUBIIEHNSA PaCTeKaHMI0 Toka B

E BEYHOMEPSNbIX FPYHTaX 38 CYET CHUXEHMWS TEMNepaTypbl

= NPOMEpP3aHNsa rpyHTa (CO3aaHMsA HE3amMepP3aloLLEN 30HbI) BOKPYT

o 3M1eKTpoaa,;

E Bblcokast KOPPO3MOHHAsA CTOMKOCTb B arPECCUBHbIX FPYHTaX;

?é YMeHbLUeHMe NNoLaam MoHTaxa 1 nnoLuaam 3aHnmaemomn 3Y;

) JOCTUXEeHNe HOPMUPOBAHHOW BENINYUHBI CONPOTUBAEHNS 3Y

o

g MUHMaJIbHBIM KOJIMYECTBOM 3/1EKTPOA0B;

< v

9 MoCTaBASAETCS B COCTABE YCTPOUCTB 3a3EMASIOLLIAX

w | KomnnekTHbIx Y3K.
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LWndp Martepwuan PacnonoxeHune Anametp D mm AnnHna L, mm Bec, kr N2 no karanory

39H-XP-3-B Cranb HepxaBeloLLas BepTtukanbHoe 60,3 3000 20,000 810039
339H-XP-6-B Cranb HepxaBeloLLas BepTtukansbHoe 60,3 6000 40,000 810040




E—— I

KomnnekTyioLme Ans 3a3eMAsioLLmMX YCTPONCTB *' haker’
OnekTponAMTUYECKME 3a3eMNNTENV ~

3a3eMIINTeNN ANEKTPOSINTUYECKMNE TOPUSOHTAJIbHbIE CTallbHbIE
HepXXaBeloLme KoMrekTHole cepmnm 39H-XP-I

KOMIMIEKTYIOLLUME AJ1A SASEMIAIOLLINX YCTPOUCTB

+ 33H-XP-I - 3azemnutens anekTpOAUTUHECKNA FOPU30H-
TaNbHbIM CTANIbHOW HEPXaBEeOLWMIA KOMIMIEKTHBIN, CEPUS
3/1IEMEHTOB YCTPOMCTBA 3a3EMAFIOLLETO KOMMIEKTHOrO
Y3K, TY-3437-009-79740390-2009;

+ [pumeHsIoTcs TaMm, rae BepTvkanbHoe OypeHne SBnseTcs
HeLenecoobpasHbiM;

+ ObecnedyeHne H13KOro 1 cTabunbHOro B Te4YeHue oam- D
TENbHOMO Neproaa BPEMEHM CONPOTUBAEHNS PACTEKAHMNIO _&:.

TOKA, MPW BEICOKOM YAE/IbHOM CONPOTUBIIEHWM TPYHTA 32
CYET YaCTUYHOW 3aMEHbI PYHTA Ha MaTepuan onTMMmnsa-
LMK 3a3EMIIEHNS C HU3KMM YOETbHBIM COMPOTUBEHNEM
N NCKYCCTBEHHOTO CHUXEHWNS YOENbHOr0 CONPOTUBIIEHNS
rPYHTa; ‘

+ O6ecneyeHne H13KOro 1 CTabubHOro B TeYEHWE AUTENb-
HOro NepUoLa BPEMEHN CONMPOTUBIIEHNS PACTEKAHNA TOKA ‘ —
B BEYHOMEPS3JIbIX TPYHTAX 3@ CHET CHUXEHNA TEMNepaTypbl
NPOMepP3aHnd rpyHTa (CO30aHNa He3amep3atloLwen 30HbI) ‘ [H[

®

KaTtanor Hakel 2014

600

BOKPYT 3NEKTPOLA; b

+  Bbicokas KOppO3nOHHAsA CTOMKOCTb B arpeCCUBHbIX TPYH- T 7L/ - + =2l
Tax; AT‘ L @

. YMEHbLLIEHME MNOLWaan MOHTaxa 1 nnowaam 3aHMMaemMon
3Y;

+ [oCTMXEeHNe HOPMUPOBAHHOW BESIMHMHEI COMPOTUBIEHNS
3Y MUHUMaNbHBIM KONMYECTBOM 3MEKTPOAOB;

+  [locTaBngeTcs B COCTaBe YCTPOWCTB 3a3eMIIAIOLLMX KOM-
nnekTHbIx Y3K.

LLndp Marepuan Pacnonoxexue Anametp D, mm JnvHHa L, mm Bec, kr N2 no karanory

39H-XP-3-I" CTanb Hepxasewowias [opn3oHTanbHoe 60,3 3000+600 24,000 810 041
39H-XP-6-I CTanb Hepxasewouwias [opun3oHTanbHoEe 60,3 6000+600 44,000 810042




# hakel® KomnnekTyouwme ansa 3a3eMnsaioLLmx yCTPONCTB
> ONeKTPONUTUYECKNE 3a3EMITUTENN

3a3eMnnuTenmn aNeKTPOSINTUYECKME BEPTUKASIbHbIE MEeOHbIE
KOMMJieKTHbIE cepumn 39M-XP-B

30M-XP-B - 3azemnnTens SNeKTPOAMTUYECKNA BEPTUKAbHbI

M ;;L‘ MeLHbIV KOMMIEKTHbIA, CEPUS 3NEMEHTOB YCTPONCTBA 3a3eMs-
3 T‘J:: @ foLLero komnnektHoro Y3K, TY-3437-009-79740390-2009;
= | "1 . ) % + O6ecneyeHmne HIU3KOro U CTabUNBLHOTO B TEYEHUE ASIUTENLHO-
= | o ro Nepuofa BPEMEHM COMPOTUBIEHNS paCTEKaHMIO TOKa, Npu
s i e BbLICOKOM YAE/IbHOM COMPOTUBAIEHNM FPYHTA 3@ CHET HaCTUYHON
5 . 3aMeHbl FPyHTa Ha MaTepwuasn onTMK3aLmmn 3a3emieHns ¢ H1U3-
E | KM yOenbHbIM CONPOTUBAEHNEM N UCKYCCTBEHHOMO CHUXKEHNS
M YAENbHOO COMPOTUBEHNS TPYHTA,;

N
E \ ~ + O06ecneyeHne HU3KOro 1 CTabunbHOro B TEYEHME ONTENBHOMO
fﬂ . = ™ nepuoaa BPEMEHN CONPOTUBIIEHNSA PACTEKAHMIO TOKA B BEYHO-
& !"' MEP3SbIX FPYHTax 3a CHET CHXEHWSA TeMMepaTypbl NPOMEP3aHns
E | rPyHTa (CO34aHMA He3amMep3aloLLEel 30HbI) BOKPYr 3/1EKTPOAR,;
= ‘ J BblCokas KOPPO3NOHHAsA CTOMKOCTb B arpeCCUBHbIX FPYHTAX;
E | . YMeHbLUEeHMe NNoLaam MoHTaxa 1 nnoLuaam 3aHnumaemom 3Y;
= | + [JOCTUXEHNE HOPMUPOBAHHOI BENNYMHBI CONPOTUBAEHNS 3Y
?é | L] MUHMaJIbHBIM KOJIMYECTBOM 3/1EKTPOA0B;
% | . MpUMEHSIIOTCS Ha 0ObekTax HeTEra3oBOM OTPACM B 30HAX
g 0EeNCTBUS CUCTEMbI SNIEKTPOXUMNYECKON 3aLLNThI;
< v
9 [ J [ocTaBnaeTcs B COCTaBe YCTPONCTB 3a3eMIIAIOLLIMX KOMMIEKT-
w ! HbIx Y3K.
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—
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LLndp Marepuan Pacnonoxexune [AunameTp D, mm JnvHHa L, Mmm Bec, kr N2 no karanory
35M-XP-3-B Meap BepTukansHoe 54 3000 18,000 810 035
39M-XP-6-B Menb BepTMKaNbHOE 54 6000 36,000 810 036
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KomnnekTyioLme Ans 3a3eMsioLLmx yCTPONCTB *' haker’
OnekTponMTUYECKME 3a3eMNTENV ~

3a3eMNnTeNnn INeKTPOSINTUHECKNE TOPUSOHTAJIbHbIE MeHbIe
KOMMNEKTHblE cepun 3OM-XP-I

KOMIMIEKTYIOLLUME AJ1A SASEMIAIOLLINX YCTPOUCTB

+ 30M-XP-I — 3azemnutenb aneKTpONUTUYECKIIA FOPK-
30HTasIbHbI MeHbIN KOMMIEKTHbIN, CEPUS 9IEMEHTOB
YCTPOICTBA 3a3emMnsioLlero komnnektHoro Y3K, TY-3437-
009-79740390-2009;

+ [pumeHsIoTcs TaMm, rae BepTvkanbHoe OypeHne SBnseTcs
HeLenecoobpasHbiM;

+ ObecnedyeHne H13KOro 1 cTabunbHOro B Te4YeHue oam- D
TENbHOMO Neproaa BPEMEHM CONPOTUBAEHNS PACTEKAHMNIO _&1
TOKa, MPY BbICOKOM YAEbHOM CONPOTUBAEHWM IPYHTa 3a
CYET YaCTUYHOW 3aMEHbI PYHTA Ha MaTepuan onTMMmnsa-

LM 3a3EMEHNS C HU3KMM YAENbHbIM COMPOTUBAEHNEM %
N NCKYCCTBEHHOIO CHUXEHWS YAENBbHOrO CONPOTUBAEHNS
rPYyHTa;

+ ObecneyeHune H13KOrO 1 CTabWIbLHOIO B TeYeHWe ASINTEb-
HOro Nepnoaa BPEMEHN CONPOTUBAEHNS PACTEKAHMIO TOKA [
B BEYHOMEPS3JIbIX FPYHTAX 3a CHET CHKEHNS TEMMNEPATYPSI [H[

&

KaTtanor Hakel 2014

600

NPOMepP3aHnd rpyHTa (CO30aHNa He3amep3atloLwen 30HbI)
BOKPYT 3NEKTPOLA; '
+  Bbicokas KOppO3nOHHAsA CTOMKOCTb B arpeCCUBHbIX TPYH- 5 = =l
Tax; A‘]\ /7 / i @
. YMEHbLLIEHME MNOLWaan MOHTaxa 1 nnowaam 3aHMMaemMon L
3Y;
+ [oCTMXEeHNe HOPMUPOBAHHOW BESIMHMHEI COMPOTUBIEHNS
3Y MUHUMaNbHBIM KONMYECTBOM 3MEKTPOAOB;
. MpumeHsiioTcs Ha 06bekTax HedTerazoBoi 0Tpacnu B
30Hax LLeCTBUA CUCTEMbI 3IEKTPOXMMUNYECKOW 3aLLUNTLI;
+  [locTaBngeTcs B COCTaBe YCTPOWCTB 3a3eMIIAIOLLMX KOM-

nnekTHbIX Y3K.

Lndp Martepuan PacnonoxeHune JuameTtp D, mm AnnHHa L, mm Bec, kr N2 no karanory
39M-XP-3-I Menb [opr3oHTanbHoEe 54 3000+600 22,000 810037
30M-XP-6-I Meap opu3oHTansHoe 54 6000+600 40,000 810038




[

t hakel® KomnnekTyioLme st 3a3eMAsIOLLUX YCTPONCTB
3aXXnMbI

3aKNMb YHMBeEpPCalJibHblE€E COEOMNHUNTEJIbHbIE JTaTYHHbIE

cepumn 3YJ1-XP

3YJ1-XP — 3axuMbl yHMBEPCA/IbHBIE COEAMHUTENBHbIE
NaTyHHblE, CepUs 3NIEMEHTOB YCTPONCTBA 3a3eMASIOLLENO
komnnekTHoro Y3K, TY-3437-009-79740390-2009;
MpefaHasHayveHbl 415 NOAKMIOYEHNS 3a3EMASIOLLMX NPO-
BOZHVKOB NAOCKOr0 1 KPYraoro CeYeHuns K BepTrKaNbHbIM
3M1eKTPOAaM U COEAMHEHNS MPOBOAHNKOB MAOCKOro 1/uamn
KPYrnoro cevyeHuns mexmay coboir;

icnonb3oBaHWe 3aXMMOB PErnaMeHTPOBaHO TpeboBaHNs-
mu n. 542.3.2TOCT P 50571.5.54-2011

(MOK 60364-5-54:2002);

Bblcokasd KOppo3ninHasa CTOMKOCTb;

BHYTpY 32XX1M MMEET NaTyHHYIO NAACTUHY a8 NpeaoTepa-
LieHns 06pasoBaHys KOPPO3UM MeXay NPOBOAHUKAMN
N3rOTOBAEHHEIMUN 3 PA3NINYHBIX METANIOB;

ocTaBnAaeTca B COCTABE YCTPOWCTB 3a3EMIIAIOLLMX KOM-

g1010d LOA XUTTIOIBLINIEVE BUT IUTOIALIILLINON

nnekTHbix Y3K.
<
npyToK nonoca
3YN1-XP-16 NatyHb 14,2/16 6-10 < 4x40 7 0,400 810030
3YN1-XP-17 NaTyHb 17,2 6-10 < 4x40 8,5 0,400 810031
3Y/1-XP-4040 NatyHb - 6-10 < 4x40 5 0,400 810032

3aXknMbl YHUBEPCasbHbIE COEANHUTENbHbIE CTalIbHbIE
ropsi4yeoLmnHKoBaHHble cepumn 3YLL-XP

7102 [9¥eH JoureLey)

3YL-XP — 3axuM yHMBEpCanbHbIi COEAMHUTESNbHbIV CTalb-
HOM ropsi4E0LIMHKOBAHHbIN, CEPUS 3NEMEHTOB YCTPON-
cTBa 3a3emnsiollero komnnektHoro Y3K, TY-3437-009-
79740390-2009;

MNpenHasHaveHbl 419 COEANHEHNS MPOBOLHUKOB NAOCKOro
W/VAK KPYrNOro CeveHns Mexay coboii;

lcnonb3oBaHme 3aXMMOB PErnamMeHTMPOBaHO TPebOBaHN-
amu n. 542.3.2TOCT P 50571.5.54-2011 (M3K 60364-5-
54:2002);

Bbicokas Koppo3uinHas CTOMKOCT;

MocTaBnseTcs B COCTaBE YCTPOWCTB 3a3EMISIOLLNX KOM-

nnekTHbIx Y3K.
Wndp Martepuan Pasmep coegvHsembix anemeHTos D/S, mm R, Mm Bec, kr N2 no katanory
npyTOoK nonoca
3YLU-XP-4040 Cranb ropsyeoumHKkoBaHHas 6-10 < 4x40 5 0,200 810033
3YL-XP-10-4040 Cranb rops4eoLmHKoBaHHas 6-10 < 4x40 5 0,190 810 050




KomnnekTyowme ansa 3a3emMnsiowmx yCTpomncTs
3aXKnMbI

B =
-~

-~

-~

3aXnMbl YHUBEPCasbHblE COEANHUTESIbHbIE
cTasibHble HepxaBetLwme cepun 3YH-XP

3YH-XP — 3axuM yHMBepCanbHbIn COEANHUTENBHbIN

CTa/IbHOW HEPXABEIOLLLMIA, CEPUS 3NEMEHTOB YCTPOMCTBA * ———

3asemngiowero komnnektHoro Y3K, TY-3437-009- W Lﬁj £

79740390-2009; “ ‘ | 8
MpefHa3HaveH ong NoAKMOYEHNS 3a3eMASIIOLLMX b

NPOBOAHUKOB MIIOCKOTO U KPYIIOro CeveHuns K
BEPTUKa/bHLIM 311eKTpOJaM U COeANHEHNs MPOBOAHMKOB
MA0CKOro U/WAn KPYraoro ceveHns Mexay coboii;

| z
Vcnonb3oBaHne 3aXnMMOB perfnameHTpoBaHo 1 @ [ ]
T

TpeboaHusamu n. 542.3.2 FTOCT P 50571.5.54-2011 (M3K
60364-5-54:2002);

Bbicokas Koppo3unitHasa CTONKOCTb;

BHYTpY 3aXMM MMEET HEPXaBeIOLLLYIO NIAaCTUHY 1S
npenoTepaLleHns 06pa3oBaHns KOPPO3UK MEXY
NMPOBOLHUKAMY U3TOTOBNIEHHLIMUN N3 PA3SINYHBIX METANNOB;
[loctaBnseTcs B COCTaBe YCTPOMCTB 3a3EMANSIOLLMX

/0

KOMIMIEKTYIOLLUME AJ1A SASEMIAIOLLINX YCTPOUCTB

KomnnekTHbIx Y3K.
LLndp Matepwuan [ns cTepxHs @, MM Pasmep coeavHsembix anemeHTos D/S, Mm R, Mmm Bec, kr N2 no karanory
npyToK nosnoca
3YH-XP-17 Cranb HepxaBeloLas 14,2/ 16/ 17,2 6-10 < 4x40 8,5 0,400 810034

KaTtanor Hakel 2014
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t hakel® KomnnekTyioLme A5t 3a3eMAsIoLLMX YCTPONCTB
-~ Mpoumne koMnnekTyoLwme

KomnnekT o6opyaoBaHusa 1 MmaTepuranos
ansg TepMmnTHOM ceapkun cepun KIC-XP

TepmMuTHas cBapka — cnocob ceapku, Npy KOTOPOM AJIs Harpesa MeTanna
MNCMNONB3YIOTCA TEPMUTHBIE XUMUMYECKme cmecn. CMEecu COCTOAT 13 NOPOLLKOB
Pa3NNYHbIX KOMMOHEHTOB, B OCHOBHOM OKMCAWUTENEN 1 BOCCTAHOBUTENEN,
KOTOPbIE NPV ONPEAENEHHOR TeMnepaType BCTynatoT APYr C APYrOM B
TEPMUYECKME PEAKLIUM, B PE3YNbTAaTe KOTOPLIX BbIAENSETCS 6ONbLIOE
KONMYeCTBO Tenna.

3TOT TN coeamHeHUs NpeacTaBnseT cobol MeTom, CBapK, AAIOLLIMIA MPOYHOE
COeLMHEHME 3a CHET CO34aHMS CBA3W Ha MONEKYNISIPHOM YPOBHE Mpu
COEAMHEHNN PA3NINYHBIX METANNOB B NOObIX KOMBUHALMSX (MEeab, NaTyHb,
6poH3a CTasnb, B TOM YMC/E OLMHKOBAHHAs, OMEe[IHEHHAs 1 HepxaBetoLLas) 6e3
Kaknx-nB0o BHELLHUX MCTOYHUKOB SHEPUW AV Tenna. Peakuus npovcxoauT
B BEPXHEN Kamepe rpadputoBoi GOpMbl MyTeM NOLKOra CBAPOHHOIO
matepviana. B pesynbtare 3ameLLeHNs okcuaa Meam anioMyHneM obpasyeTcs
Cnnas, COCTOSILLWMI M3 pacriaBAeHHOM Men 1 OKCMAA anioMUHUS NMPU O4YEHb
BbICOKUX Temnepatypax. Cnnae CTekaeT B CBAPOUHYIO NOMOCTb 1, 3aCTbiBas HA
NpoBOAHMKax 06pasyeT HAAEXHOE CoeanHeHMe. Tun Gopmbl, e€ rabapuTbl

1 pa3Mep HamnnaBleHHOro MeTaa 3aBUCST OT CBAPVBAEMbIX ULENNIA U 1X
pasMepoB.

[Py NOMOLLM TEPMUTHON CBAPKM MOXHO MOMYYUTh CREAyIOLWYME TUMbI
COEAMHEHWIA:

+ CoeanHeHve ¢ 3a3eMA[IOLLMM 3N1EKTPOAOM;

+ CoeanHeHue «BCTbIK»,

+  «T-00pasHoe» COeANHEHNE ;

+  «KpecToobpasHoe» COEAVHEHNE;

+  [lapannenbHoe coeavHeHne 1 np.

[ns nonbopa Heo6xoAMMOro KOMMIeKTa TEPMUTHOM CBApPKM CBSXKUTECH C
VNHXWHWUPUHIOBBIM LIEHTPOM KOMMaHUW «Xakenb Poc».

g1010d LOA XUTTIOIBLINIEVE BUT IUTOIALIILLINON

[MprMepbl BbINOAHEHNA TEPMUTHON CBAPKM

Hacagka ctanbHas ang otbomHoro monotka (nepdgopartopa)

710¢ [9XeH JoueLe)y

cepumn HIM-XP

. HM-XP - Hacapgka ctanbHas ana oTboinHOro MonoTtka
(nepdopartopa) nog natpoH SDS max, cepust SNEMEHTOB
[H[ yCTPOiACTBa 3a3emMnsatoLero komnnektHoro Y3K, TY-3437-
009-79740390-2009;
] + Cranb [OCT 4543-71;
+  [penHasHayeHa ans nepenayn yoapHblx Harpy3ok oT 0THow-

(@='; HOMO MOJIOTKA K NOrPyXaeMoMy 3a3eMASIOLEMY SNEKTPOLY;
+  [locTaBnsieTcsa B COCTaBe YCTPOWCTB 3a3EMASIOLLX KOM-
nnekTHbIX Y3K.

235

15,

Wndp Bec, kr N2 no katanory

HM-XP-1 0,500 810029




KomnnekTyioLme A5 3a3eMNSIOLLMX YCTPOMCTB > haker’
Mpouyne KoMMAeKTyoLWme ~

[MacTa anekTponpoBoAdALLAa aHTUKOPPO3NOHHAs
cepumn N3A-XP

MOA-XP-100 - MNacTa anekTponpoBoasLLas aHTMKOPPO-
3MOHHas, Cepus 3N1eMEHTOB YCTPOICTBA 3a3eMASIOLErO
komnnekTtHoro Y3K, TY-3437-009-79740390-2009;

- [padpuTocomepxallas nacta NO3BOMSET CHU3UTb NEPEexos-
Hble 9NeKTPUYEeCcKre CONPOTUBNEHNS PEe3bO0BLIX COeau-
HEeHWIA 3a3eMNAIOLLYIX ANEKTPOAOB 3a CHET YBENYEHNS
nAoWaay KOHTaKTa B LUMPOKMX TeMNepaTypHbIX AManaso-
Hax (y4nTbiBasi CE30HHOE CHUXEHUe TemnepaTtypbl No4BbI 1
npoTeKaHne BbICOKMX 3HaYeHUIA TOKa Yepes 3a3eMnTesb);

- CoctaB nactbl 06ecne4ymBaeT BbICOKNE aHTUKOPPO3MOIi-
Hble CBOICTBA COEOMHEHNS, COrNacHO TpeboBaHNAM M.
1.7.139 «[MpaBun ycTpoOCTBa 3NEKTPOYCTAHOBOK?;

+  PabotocnocobHa B TeMnepatypHoOM amanasoHe ot -30°C
0o +150°C;

. YcTomymBa K CMbIBaHWUIO BOAOM;

+ [locTaBnsieTcsa B COCTaBe yCTPOMCTB 3a3eMASIOLLIMX KOM-

KOMIMIEKTYIOLLUME AJ1A SASEMIAIOLLINX YCTPOUCTB

nnekTHbIX Y3K.
LLndp Bec, kr Pacxon, N2 no karanory
MN3A-XP-100 0,100 100rp/15 coeanHeHuit 810044

JleHta rmgpounsonsaummoHHad
cepun JII'-XP

KaTtanor Hakel 2014

« JIM-XP-10 - JleHTa ruipon3onsaumoHHas, cepust aNEMEHTOB
YCTPOICTBA 3a3emnsioLlero komnaektHoro Y3K, TY-3437-
009-79740390-2009;

+  [penHa3HayeHa Ans 3aLinThl OT MOYBEHHOW U SNEKTPO-
XUMUYECKON KOPPO3NUN MECT COEANHEHNS SNIEMEHTOB i
3a3eMASIOLWMX YCTPOWCTB, BbIMONHEHHBIX N3 PA3HOPOAHbIX
METannos;

+ [IByXCTOPOHHSS ANNKas NEHTA;

+ TemnepatypHbIN PEXUM MPU KOTOPOM JIeHTa COXpaHaeT
cBou cBolicTBa -40° ao +40°;

+ MoHTax pekomeHayeTcs npon3soanTs Npu +5° 1o +30°;

+  [locTaBngeTcs B COCTaBe yCTPOMCTB 3a3eMAFOLLMX KOM-
nnekTHbIX Y3K.

Lndp LLnpuHa, mm JnvHa, Mm Bec,kr N@ no karanory

JIr-XP-10 50 10000 0,760 810045
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t hakel® KomnnekTyioLme A5t 3a3eMAsIoLLMX YCTPONCTB
-~ Mpoumne koMnnekTyoLwme

MaTtepuan onTumMm3saunn 3a3emsneHnd

cepum MO3-XP

- MO3-XP - maTepwuan onTuMm3aLmm 3a3em-
NIEHVS1, CepUs 3NEMEHTOB YCTPONCTBA 3a3EM-
naoLero komnnektHoro Y3K, TY 3437-009-
79740390-2009;

+  [penHa3HayveH ons 3aMeHbl rpyHTa C BbICOKUM
yOeNbHbIM CONPOTUBNEHNEM B OKONOANEKTPOA-
HOM NPOCTPAaHCTBE;

+ B cyxoMm Buae nMeeT yaensHoe ConpoTUBIEHNE
~ 0,5 om*Mm;

/ +  [pu NpoMep3aHumn rpyHTa, CONPOTUBIEHME 3a-
3emeHuns nosblliaeTcs He 6onee Yem Ha 10%;
cnonbayeTcs B 06bIX TUNax rpyHTOB;

- T[locTaBnsieTcs B COCTaBe YCTPOWCTB 3a3emns-
towmx KoMnnekTHbIX Y3K.

g1010d LOA XUTTIOIBLINIEVE BUT IUTOIALIILLINON

Lndp Bec, kr N2 no karanory

MO3-XP-16 16,000 810043

Konoaupbl cmoTpoBble cepumn KC-XP

7102 [9¥eH JoureLey)

9255 + KC-XP - konogubl CMOTPOBbIE, CEpUS
3/1EMEHTOB YCTPOMCTBA 3a3eMAIOLLE-
ro komnnekTHoro Y3K, TY 3437-009-
79740390-2009;

+  [pepHa3HayeHbl 419 KOHTPONA MecTa Co-
eIMHEHNS 3a3eMNTENS C 3a3eMSIOLLMM
NPOBOAHMKOM ¥ MPOBEAEHNS KOHTPOSb-
HbIX U3MEPEHWIA CONPOTUBEHUS 3a3eMNa-

H H IOLLLEr0 YCTPOCTBA;

‘ 2330 ‘ + Konopgeu KC-XP-3 Bxoaut B cocTas 3a-

‘ ‘ 3emMaunTenein aneKTPoIUTUYECKMUX KOM-

nnekTHbIx cepmn 3OM-XP-B, 39M-XP-T,

33H-XP-B, 39H-XP-T;

250 215 . BhINONHEHb M3 MOPO30CTONKOr0, yAApPO-

MPOYHOro MaTepuana pacCYMTaHHOro Ha

3KCMnyaTaLmio B YCNOBUSX UHTEHCUBHOMO

JIBUXEHUS NELIEeX0A0B U ABUXEHNE aBTO-

B S TPaHCMNOPTAa Ha TEPPUTOPUN XUbIX 30H,

[IBOPOBbIX, BHYTPEHHVX 11 NPON3BOACTBEH-

HbIX TEPPUTOPUSIX;

KC-XP-T ’ 2200 2200 + [llocTasnseTca B COCTaBe yCTPOWCTB 3a-
T ‘ 3eMNIAIOLLMX KOMMNEKTHbIX Y3K.

Lndp Fa6aputHble pasmepbl, MM Bec, kr MpumeHeHne Ne no karanory

KC-XP-9 255x330x260 1,950 Y3K Ha 6a3e 9aneKkTpoNTUYEeCKX SNEKTPOA0B 810 000
KC-XP-I 250x200x215 1,350 Y3K Ha 6a3e rny6uHHbIX 3N1eKTPoA0B 810001

260

KC-XP-3
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Ykazaresnb no katajaoXxHbiM HoMepam Y3K

KaTtanoxHbiii Homep LWndp napennsa CrtpaHuua

800001 ML-XP-2540 32

800 002 ML-XP-3035 32

800 003 ML-XP-4040 32

800 004 ML-XP-5050 32 o
800 005 MH-XP-3035-V2A 32 ®
800 007 MM-XP-2025 32 =
800 008 MM-XP-2030 32 a
800 009 MM-XP-2530 32 =
800010 MM-XP-2560 32 I
800011 MM-XP-3020 32 =
800012 MM-XP-3850 32 <
800013 MM-XP-3860 32 o
800 014 MM-XP-5060 32 2
800015 KH-XP-08-V2A 33 S
800017 KH-XP-10-V2A 33 o
800019 KLI-XP-08 33 2
800 020 KL-XP-10 33 o
800 021 KM-XP-06 33 pos
800 022 KM-XP-08 33 <
800023 MH-XP-3030 32 >
810000 KC-XP-3 48

810001 KC-XP-T 48

810 004 CUM-XP-15-16 34

810005 CH-XP-15-16 34

810006 CMI1-XP-12-14 35 2
810007 CMM-XP-15-14 35 «
810008 CMM-XP-12-17 35 [
810009 CMIM-XP-15-17 35 o
810011 CM-XP-12-15-L1 35 5
810015 CM-XP-12-20-L1 35 S
810016 MJ1-XP-58 37 c¥’6
810017 MJ1-XP-58 37

810018 MJ1-XP-34 37

810019 MH-XP-58 37

810020 LB-XP-10 38 —
810021 HC-XP-58 36 [H[
810022 HC-XP-34 36

810024 HCH-XP-15 36 &
810025 HCH-XP-20 36 e
810026 Y-XP-58 38 Y
810027 Y-XP-34 38 @
810028 FYH-XP-10 39

810029 HM-XP-1 46

810030 3YN-XP-16 44

810031 3YA-XP-17 44

810032 3YN-XP-4040 44

810033 3YL-XP-4040 44

810034 3YH-XP-17 45

810035 39M-XP-3-B 42

810036 39M-XP-6-B 42

810037 30OM-XP-3-T 43

810038 30OM-XP-6-T 43

810039 39H-XP-3-B 40

810040 39H-XP-6-B 40

810041 30H-XP-3-T 41

810042 39H-XP-6-T 41

810043 MO3-XP-16 48

810 044 M3A-XP-100 47

810 045 JIr-XP-10 47




< hakel

Ykazatesnb no wudpam n3genun Y3K

LWndp napennsa KaTtanoxHbiii Homep CtpaHuua

[YH-XP-10 810028 39

y-XP-34 810027 38

[Y-XP-58 810026 38

3YN1-XP-16 810030 44

3Y/1-XP-17 810 031 44

» 3YJ1-XP-4040 810 032 44
2 3YH-XP-17 810034 45
® 3YL-XP-4040 810033 44
@ 39M-XP-3-B 810 035 42
& 39M-XP-3-T 810 037 43
3 335M-XP-6-B 810 036 42
E 39M-XP-6-T 810038 43
3 35H-XP-3-B 810039 40
3 39H-XP-3-T 810041 41
= 35H-XP-6-B 810 040 40
= 33H-XP-6-T 810042 41
U KM-XP-06 800 021 33
= KM-XP-08 800 022 33
< KH-XP-08-V2A 800015 33
~ KH-XP-10-V2A 800017 33
KC-XP-T 810001 48

KC-XP-3 810 000 48

KL-XP-08 800019 33

KLI-XP-10 800 020 33

z Nr-XP-10 810 045 47
g MJ1-XP-34 810018 37
S| MJ1-XP-58 810016 37
T MJ1-XP-58 810017 37
S MH-XP-58 810019 37
o MO3-XP-16 810043 48
o HM-XP-1 810029 46
» HCH-XP-15 810024 36
HCH-XP-20 810025 36

HC-XP-34 810022 36

S— HC-XP-58 810 021 36
MM-XP-2025 800 007 32

[H[ MM-XP-2030 800 008 32
) MM-XP-2530 800 009 32
e MM-XP-2560 800010 32
@: MM-XP-3020 800011 32
MM-XP-3850 800012 32

MM-XP-3860 800013 32

MM-XP-5060 800014 32

MH-XP-3030 800 023 32
MH-XP-3035-V2A 800 005 32

ML-XP-2540 800 001 32

ML-XP-3035 800 002 32

ML-XP-4040 800 003 32

ML-XP-5050 800 004 32

M3A-XP-100 810 044 47
CMM-XP-12-14 810 006 35
CMM-XP-12-17 810 008 35
CMIM-XP-15-14 810 007 35
CMM-XP-15-17 810 009 35
CM-XP-12-15-L1 810011 35
CM-XP-12-20-LL 810015 35

CH-XP-15-16 810 005 34
CUM-XP-15-16 810 004 34

LB-XP-10 810020 38
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3A0 «Xakenb Poc»

192171, Poccus, CaHkT-lNeTepbypr,
yn. babyuikuHa, a. 36, kopnyc 1,

nvtep “N”, opuc 210
Ten./dakc: +7 812 244 59 15
Ten./dakc: +7 495 984 00 66
e-mail: info@hakel.ru
www.hakel.ru




