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BBeoeHme

Cucrema 3a3emneHns COBPEMEHHOMO MPOMBILLIEHHOMO UKW Fpax-
[AHCKOro o0bekTa UrpaeT BaxHyo pofib B 00ecnevyeHnn Hagex-
HOl 1 6e3onacHol paboThl kak 31eKTPOYCTAaHOBOK, BXOASLLMX B
COCTaB 9TNX 0OBEKTOB, TaK 1 TEXHONOMMYECKOro 1 APYroro 060py-
[0BaHus (TenekoMMyHukaumoHHoro, ACY, cuctem 6e3onacHocTu
1 oxpaHbl 1 4p.). B obwem cnyydae, cuctema 3a3emneHns npea-
cTaBnsieT cob0ol COBOKYMHOE LIENOe, COCTOSLLEE U3 ECTECTBEHHbIX
3asemMnuTeneit (kene3obeToHHbIX AN METaIMYECKUX KOHCTPYK-
UM pyHaameHTa 06bekTa U BXoASWMX B 0O bEKT KOMMYHMKaLNA) 1
OZHOIO VN HECKOJIbKMX MCKYCCTBEHHbIX 323EMISIOLLNX YCTPOWCTB
(3Y) pa3HOro HazHa4eHus, CBA3aHHbIX C OTAENbHLIMU 3N1eMeHTa-
MU CTPYKTYPbI UM KOMMYHUKaLMIA OObeKTa.

K ocHOBHbIM dyHKumsim 3Y oTHOCATCS:

obecneyeHre TpebyemMoro pexuma HenTpanu anekTpuHeckom
cetn gnsg cuctem TN n TT;

obecneyeHne anekTpobe3onacHoCTn notpebutenen n obopy-
[O0BaHWS;

obecnedyeHne apdekTnBHON pPaboTbl CUCTEMbI BHELIHEN MOJ-
HMe3alnTbl U CPedCcTB BHYTPEHHEN MOHUEe3alUMThl (3aLUmThbl
OT NMMYJIbCHbBIX MEPEHANPSXKXEHNN);

BbINOSIHEHWNE AOMNOSHUTENBHBLIX TPEOOBAHWIA MO 3NEKTPOMArHUT-
HoW coBmecTumocT (OMC) B YacTu 3a3eMieHns anekTpuye-
CKOrO W/Wnu 3NeKTPOHHOI0 060PYL0BaHMS.

O6ecneveHre SMC npuobpeTtaeT B nocneaHee Bpemst Bcé 60/b-
Lee 3Ha4YeHne B CBA3M C MaCCOBbIM BHEAPEHNEM MUKPOMPOLEC-
COPHOW TEXHVKM B Pa3/INYHbIX CUCTEMAX YNpaBeHNUs, TENEKOMMY-
HUKaLMA, CBA3K 1 Mp.

Mpn npoektTnpoBaHun nioboro 3Y BaXxHbIM ABAAETCH HE TObKO
onpepeneHve HeobxoOMMOro KOMMYecTBa W CXembl pacrono-
XEHUS 3a3eMnuTeNnein OTHOCUTENIbHO CTPYKTYpbl 0ObekTa s
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obecneyenns TpebyemMoro COMpPOTUMBAEHUS paCcTeKaHUIo
ANEeKTPNHeCcKoro Toka, HoO 1 npanmbenZ Bbl60p Tnna 3a3em-
JIAIOLLMX 3NIEKTPOAOB 1 NMPOBOOHNKOB, X MaTepuana, Gpopmbl
1 pa3mMepos.

B cBoux paspaboTtkax komnaHus «Xakenb Poc» couveTtaeTt
MHOFONIETHUI ONbIT PaboTbl B 061aCTV MOSIHME3ALLUTBI U 3a-
WMTbI OT UMMYIbCHbBIX MePEHaNPSXEHNI C MCMNOb30BAHNEM
nepenoBbiX TEXHONOrMI. B kayecTBe A0NTOBEYHbIX 1 3ddeK-
TUBHbIX 3a3emMauTenen, Bxoaaumx B coctaB 3Y, Hapsay C
yXe XOpPOLO 3apekOMeHA0BaBLWMMU cebs MOAYNbHBIMWU CO-
CTaBHbIMU FNYOUHHBIMK 323eMAUTENSMW, KOMMNAHUS «Xakesb
Poc» npennaraet K MICNoNb30BaHMIO 3NeKTPONNTNYECKNE 3a-
3eMnuTenn, KOTopble NO3BONAIT obecneynBaTb Honee HU3-
KOe CONpPOTUBIIEHNE TOKAM pacTekaHus B FPyHTax C BbICOKUM
YOENbHbIM 31EKTPUYECKUM COMPOTUBNIEHUEM.

MpoaHanu3npoBaB onbIT PaboTbl MO NOCTaBKaM KOMMNEKTY-
IOLLMX 11 CUCTEM 3a3EeMJIEHUSI U MOJTHMESALLNTbI Pa3/IyHbIX
0OBLEKTOB N y4uUTbIBAA MOXeNaHWs MNPOEKTHbIX WHCTUTYTOB,
NoAPSAAHbIX 1 3KCMyaTUPYIOLLIMX OpraHn3aumin, a Takke npu-
HVYMasa BO BHMMAaHME PEKOMeHAauuy OTpacieBblX HOpMa-
TMBHbIX JOKYMEHTOB, KOMNaHus «Xakenb Poc» paspaboTtana
CUCTEMY U3rOTOBNEHUS, KOMMIEKTaAUMN 1 MOCTaBKM KOMMIEeK-
TOB MOBbILIEHHOW 3aBOACKOM FOTOBHOCTU - YCTPOWCTBO 3a-
3emnsiowlee komnnektHoe Y3K. Takoe pelleHve no3sonseT
obnerinTtb paboTy NPOEKTUPOBLUNKOB, YNPOCTUTb PELleHne
NOMMCTUYECKMX 3aad, NpeaynpexaaeT yTepo KOMMIEKTYIO-
LWMX NPU NocTaBke Ha 0OBLEKT, CYLLLECTBEHHO YCKOPSIET Npo-
LLeCC MOHTaxa 1, B KOHEYHOM CYETE, BEAET K CYLLEeCTBEHHOMY
CHUXEeHWto 3aTpar.

BBEAEHUE

) E ‘ Karanor Hakel 2016/2017
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Ucnibitanne anemeHToB Y3K Ha KinmaTtndeckoe BO34eicTBue

B 2013 rogy KomnaHusa ycnewHo npoluna cepTudurkaumo B
pamkax 4o6poBosbHOM cucTeMbl cepTudukaumm FA3MNPOM-
CEPT OAO «I"aznpom», nony4una ceptudukar Ha YCTPOMCTBO
3azemnsowee komnnektHoe Y3K no TY 3437-009-79740390-
2009 v npucTynuna K ero CepMnHoMy Npor3BoACTBY.

Bonblioe BHumaHue 3A0 «Xakenb Poc» yaensieT ka4ecTBy Bbl-
nyckaemon npoaykumn. Hannuve cobCTBEHHOM MUCMbITaTeNb-
HOM nabopaTopuy NO3BONSET KOHTPOMPOBATL COOTBETCTBUE
KkayecTBa Npoaykumm TpeboBaHUSIM HaUMOHANIbHbIX 1 MeX-
OYHapOAHbIX CTaHAapToB. Tak, KOMMAEKTyLWMe, BXOAsAWME
B cocTaB Y3K npoxodsT ucnblTaHusa Ha BO3AENCTBME KMMa-
Tnyecknx daktopoB no FOCT 15150-69, TONLWMHY NOKPLITUIA
no FOCT P 50571.5.54, ucnbitaHne Ha BO3OENCTBME UMMYIb-
CHOrO TOKa Ha COEAMHUTESNbHbIE 3/1EMEHTLI C NOCAEAYIOLLEeNn
NPOBEPKO MNepexofHOro COnpoOTUBAEHUS COeAMHUTENbHbIX
Yy3/10B B COOTBETCTBUM C MeXOyHapOAHbIMU CTaHaapTamu
M3K 62561-1:2012, 62561-2:2012.

UcnbitaHne anemeHToB Y3K vMiysibCHbIM TOKOM

BBogHas ctatbs

Y3K Takxe cooTBeTCTBYET TPEOOBAHUSAM:

+ TOCT P 50571.5.54-2013/M3K 60364-5-54:2011 «3nekTpoy-
CTAHOBKW HM3KOBOJIbTHbIE. HacTb 5-54; BbIOOp U MOHTaX anek-
TpoobopynoBaHus. 3asemnsiowme yCTponcTea, 3alnTHbIe Npo-
BOZHMKN 1 3aLLMUTHBIE NMPOBOAHNKM YPaBHVBAHMS NOTEHLUMANOB»;

+ FTOCT P MOK 62305-1-2010 «MeHeOXMeHT pucka. 3awuTa oT
MonHuK. HYacTb 1. O6LmMe NpUHUMNbI»;

+ FTOCT P M3K 62561.2-2014 KOMMNOHEHTbI CUCTEM MOJSIHUE3A-
WmThl. YacTb 2. TpeboBaHMs K NPOBOAHNKAM U 3a3€MASIOLLUM
anekTpoaam

+ TOCT P M3K 62561.5-2014 KOMNOHEHTbLI CUCTEM MOJHMESA-
wmThl. HYacte 5. TpeboBaHUs K CMOTPOBbLIM KONOALAM U yMaoT-
HUTENAM 3a3eMNSIOLLMX INEKTPOLOB

+ nasbl 1.7 MNpaBuna ycTporcTea an1ekTpoycTaHoBOK (MY3);

+ TexHuueckoro umpkynsapa 11/2006 «O 3a3emMnsitoLmx 31eKkTpo-
[ax 1 3a3eMASI0LWMX MPOBOAHMKAX>;

+ CTO Tlasnpom 2-1.11-170-2007 «MHCTpyKUMS MO yCTPOWCTBY
MOJIHME3aLNTbl 30aHUIA, COOPYXEeHUA 1 KomMyHukaumin OAO
«[[a3npom»;

+ LM-0002-11-01 «O6 obecnedyeHnmn TpedosaHuin OMC TCx;

Kaxabi Y3K paccuntbiBaeTcs 1 KOMNAEKTYEeTCS N0 UHONBUOYab-
HOMY MPOEKTY, YYUTbIBAOLLEMY OCODEHHOCTU U XapakTepUCTUKN
rpyHTa, TpeboBaHus k napameTpam 3Y, orpaHnyeHns, CBA3aHHble
C MOHTaXOM W T.A.
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KomnaHua «Xakens Poc» okasbiBaeT BCECTOPOHHIO MOMOLLb
cneunanucTam NPOeKTHbIX, MOHTaXHbIX 1 3KCMyaTUpPYIOLLMX Op-
raHu3aumi B BUAE TEXHUYECKMX KOHCYbTaumMin 1 oByvatolimx ce-
MMHapOB MO BOMPOCaM MPOEKTMPOBaHWS, BbiOOpa, MOHTaxa u
akcnnyaTaummn 060pyaoBaHNs CUCTEM 3a3eMIIEHMS U MOJSTHME3a-
LATBI.

B paHHOM kartanore npencrtasiieHbl Havbonee 4acTto MpPUMEHs-
eMble KOMMEKTYoLWMe, NCNoNb3yemMble Kak Afs KoMnaekTaumm
Y3K npoussoactea 3A0 «Xakenb Poc», Tak U 511 CAMOCTOATESb-
HOW KomnaekTauum n nocTpoeHuns 3Y nwboro HasHadveHus. Oc-
HOBHOW aCCOPTUMEHT NPOAYKLIMM MOCTOAHHO NOAAEPXNBAETCS Ha
cknage. Msgenuns, He Boweawne B OCHOBHOW KaTanor AOCTYMHbI
0N191 U3rOTOBNEHNS «N0[, 3akad» 1 No YyepTexam 3akasyuka.
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YcTtponcteo 3azemnsiolee komnnektHoe (Y3K).
CnpaBoyHast MHpopmMaLuus

Y3K
I
I I
ny6uHHOEe ONekTponTuiecKkoe
(moaynbHoe) 3Y 3Y
I I
I I I I I I
Cepusa Cepus Cepus Cepuis Cepus Cepus
cun-xp CH-XP CMI-XP CM-XP 39H-XP 39M-XP

Y3K npenHasHayeHo ans BbINOSHEHUS 3a3EMASIIOLLIMX YCTPOMCTB
PasANYHOro GYHKUMOHANTBbHOrO Ha3HA4YEeHNS, KOHCTPYKLMN U KOH-
durypaummn. Y3K MOXeT MCNonb30BaTbCs B KAYECTBE 3aLUUTHOrO,
paboyero (PyHKUMOHANLHOrO) UM MonHuesalmTHoro 3Y ang
pasnNyHbIX 0O6BEKTOB TEXHNYECKOrO, afiMUHNCTPATUBHOIO N Obl-
TOBOrO HasHauveHus. IAnemeHTbl Y3K BbINOMAHEHbI M3 METaNIOB,
oTBevarwmx TpeboBaHMAM N0 MexaHMYeckom, KOPPO3UOHHON ©
3NEKTPOXMMUNYECKON CTOMKOCTU, YTO NOATBEPXAEHO pe3ynbTaTa-
MW UCMbITAHUN.

B 3aBMCKMOCTW OT yAEbHOIro CONPOTUBNEHNA TPYHTA, TUNa rPyH-
Ta, HOPMUPYEMOrO CONPOTUBAEHUS 3Y, KNIMMaTUYECKOro panoHa,
0coBeHHOCTEN MOHTaxa K npoymx daktopoB Y3K MoOryt Kom-
NNeKkToBaTbCsA 3NeKTpoaamMm MOAYNLHOro rnyouHHOro Tuna ce-
puin CLM-XP, CH-XP, CMI-XP, CM-XP 13roToBneHHbIX U3 cTanu
OLUMHKOBAHHOWM, CTanu HepXaBelowen, cTanu OMeaHEHHOW Wan
Mean COOTBETCTBEHHO WM 9AEKTPOSUTUYECKMMM NeKTpoaaMm
cepun 39H-XP, 38M-XP 13roTOBNEHHbIX M3 CTann HEPXaBEIOLLEN
WM Meay COOTBETCTBEHHO.

Y3K Ha 6a3e MoaynbHbIX FNYOMHHbIX 3N1IEKTPOAOB

Y3K Ha 6aze MoAy/bHbIX MyOVHHBLIX 371EKTPOAOB NpPeacTaBnseT
CODOM COBOKYMHOCTb CTEPXHEN BbIMOSHEHHbBIX U3 KOPPO3VMOHHO-
CTOVKMX METasoB, COeANHEHHbLIX Mexay coboin MydbTamu 1 no-
rPYXXEHHbIX Ha 3aaaHHyto riyouHy (1o 30 meTpos). COBOKYNHOCTb
COEAMHEHHbIX CTEPXHEN 00pasyioT BEPTUKA/IbHBI SNEKTPOL 3a-
3emMrneHus. BepTukanbHbix anekTpoaos B coctaBe Y3K, kak npasu-
N0, HEeCKoNbko. Mexay cobon aneKTpoabl COeAMHATCA TOPU30H-

TaIbHbIMW 323EMIINTENAMU U3 KOPPO3NOHHOCTOMKNX METANIOB
C NOMOLLbIO GONTOBLIX 32XVMMOB UNN TEPMUTHOW CBaPKN.

CoeanHeHne cTepxHei o6ecrnevmBaeTcs C MOMOLbo MydT
13 KOPPO3MOHHOCTOMKMX METaNIOB (NaTyHb, HepxasetoLlas
cTanb). MydTa BbiNONHEHA Tak, YTOObI CTEPXHWU BCTPEYanicb
Ha e€ cepeayiHe, a Cunbl, BO3HMKAIOLLME BO BPEMSI MOMPYKEHWS,
nepeaaBanmMcb CO CTEPXHS HA CTEPXEHb, a HE Yepes MydTy,
COXpaHsisi TEM CaMblM LLENOCTHOCTb PE3bOOBOro COEANHEHNS.

Vimes 6onblunii AnamMeTp No CPaBHEHMIO C AMaMETPOM CTepPX-
Hs, MydTa NpUHMMaEeT Ha cebsi OCHOBHYIO UCTMPAIOLLYIO Ha-
rpy3ky OT rpyHTa BO BPEMS MOrPYXEHWUs, COXpaHsis OT Mo-
BPEXOEHNN 3alMTHOE NOKpbITUe CTepxHen. Kpome Toro,
6narogapst MydTe 3Ha4YMTENIbHO CHUXAETCHA NOBEPXHOCTb OO-
KOBOrO TPEHWUS HA CamMK CTEPXHU, 4TO 06ecnedmBaeT 1ux no-
rpyXeHne Ha 60nbLUYIO ryOunHY.

CoeanHeHne CTePXHEN C NOMOLLbIO MyDT aBAsSeTCcs Hanbo-
Jlee NPOYHOM KOHCTPYKUMEN MPU MOrPYXEHUM 31EeKTpoAa B
rPYHT. [lpyrne KOHCTPYKUMU COEOMHEHUS CTEPXHEN Mexay
cobol (CoeamHeHne ¢ NOMOLLLIO Landsl, LWNMIEYHOE COeamn-
HeHve, BKpyymBaHue nin sbmsaHve 4pyr B Apyra) He obecne-
4YMBAIOT JOCTATOYHOM MPOYHOCTU KOHCTPYKUMW B mpouecce
NOrPYXeHMa N paccynTaHbl Ha NOrpyxeHue Ha rnyouHbl, He
npesbiwaiome 5-6 MeTpos.

OTnnuntenbHble ocodbeHHocTu Y3K Ha Ga3e
MOAYJIbHbIX FNYOMHHbIX 9N1€KTPOAOB

v 0OCTUXEHME HOPMMPOBAHHOW BENNYNHBI CONPOTUBAEHNA 3Y
MUWHUMaJIbHbIM KOTMYECTBOM BEePTUKaJTIbHbIX 9NEKTPO40B;

v nonroseyHocTb Y3K com3mepsieTcss CO CPOKOM CiyXO6bl
3a3emngeMoro 060pyaoBaHNs, 3a CHET MCMOb30BaHNUS
cnabo KOPPOAMPYIOLLMX METANIOB (CTalb HepxXaBeloLas,
Mefb) UK 3aLLNTHBIX @HTUKOPPO3UOHHbBIX MOKPBITUIA (ropsi-
4yee OLMHKOBaHWE, 3NEKTPOXMMUYECKOE OMEHEHME);

v yCTONYMBOCTb N HEM3MEHHOCTb HOPMUPOBAHHOM BEIUHNHbI
conpoTtmeneHns 3Y oT ce3oHHbIX KonebaHui TemnepaTtypsbl
3a CUET NOrpyXeHus NeKTPOLOB Ha ryOuHY, IAe rPYHTbI He
NoABePXeHbl CE30HHLIM BO3AECTBUSM;

CMPABOYHAA UHDOPMALINA
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v yno6Haa 1 6esonacHas TeXHOIOrMs MOHTaxa 3a CYET uc-
NoNb30BaHNSA  YHUDUUMPOBAHHBLIX 3PrOHOMUYECKUX 3Je-
MEHTOB 3a3eMJIEHNSI, @ TakXe CEPUNHO BbIMyCKAeMOoro py4-
HOro BUOPOYAAPHOIr0 MHCTPYMEHTA,

v/ yMeHblLIEeHEe NoWaan MoHTaxa 1 nioLLaan 3aHumaemoi 3Y;

v BOBMOXHOCTb MCMOMb30BaHWA Ha 06bekTax HedTerasosom oT-
pacnu B 30Hax AENCTBUS CUCTEMbI ANIEKTPOXMMNYECKONM 3aLlp-
Thl (MpV Mcnonb3oBaHuK cTepxxHer cepuii CLM-XP, CH-XP).

Mpumep ncnons3osaHunsa Y3K Ha 6a3e rinyObunHHbIX MOAYNbHbIX
3NEeKTPOAO0B NpeacTasfieH Ha PucyHke 1.

Y3K Ha 6a3e aneKTpoNnTU4ECKNX 3N1eKTPOA 0B

B rpyHTax ¢ BbICOKUM yAEbHbIM 311EKTPUYECKUM CONPOTUBIE-
HreMm (kak npasuno, > 500 OmM*M), Koraa AOCTUXKEHNE HOPMU-
pPyeEMOro CONpPOTMBAEHMS 3a3eMASIOLLErO YCTPONCTBA TpebyeT
HeonpaBAaHHO OOJbLIOro KOAMYecTsa TPAAMLMOHHBIX 3a3eM-
nuTENen N HeLoNyCTMMO BOMbLUNX NNOWAAEeR MOHTaxa, Lene-
coobpasHo ncnonb3oBatb Y3K Ha 6ase aneKkTponUTUHECKNX
9M1eKkTPoaoB. MpuHUMN paboThl SAEKTPOANTNHECKUX SNEKTPO-
[OB OCHOBaH Ha WCKYCCTBEHHOM W3MEHEHWUWN 3NEKTPUYECKMX
CBOWCTB rpyHTa. MHOrokpaTHOE YMEHbLLIEHNE SNEKTPUYECKOrO

COMPOTUBAIEHNS TPYHTA MNPOUCXOAUT
3a CYET NPOMUTKM OKOSTI03NEKTPOAHOIO
NPOCTPaHCTBa 3N1EKTPOSIUTOM, BbILLIE-
NavynMBaeMbIM 13 3NEKTPOSIUTUHECKON
conu, HaxoAasLenca B anekTpoae. Ha-
ChllLEHME OKONIO3NEKTPOAHOrO rpyHTa
3NEeKTPOSIUTOM MO3BOSIAET UCKIOYNTb
npoMep3aHne rpyHTa BOKPYr 91eKT-
poaa. YactnyHas 3aMeHa BbICOKOOM-
HOrO OKOJSIO9NIEKTPOAHOrO rpyHTa Ha
MaTepuan onTUMn3auun 3asemneHns
C HU3KNM yAeNbHbIM CONPOTUBIEHNEM
(0,3-0,6 OM*M) Tak xe cnocobcTeyeT
YMEHbLLEHWNIO COMPOTUBEHNS 3a3EM-
NSIOLLEro afeKkTpoaa.

OTtnnyutenbHble ocobeHHocTn Y3K
Ha 0ase 3aNeKTPONUTUYECKUX BNeKT-
poaoB

v obecrneyeHne HU3KOro n ctabusb-
HOIro B TedYeHume OJINTEeNIbHOro ne-
puoga BPEMEHW COMPOTUBAEHMS
pactekaHnda TOKa, Mpu BbICOKOM
yOENbHOM COMPOTUBAEHUM FPYyHTA

PucyHok 1. Y3K Ha 6ase riyOuHHbIX MOAY IbHbIX 3/1€KTPOLAOB.
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PucyHok 2. Y3K Ha 6a3e a71eKTpONTUHECKMX /1eKTPOL0B.

3a CYET HaCTUYHOWM 3aMeHbl FPYHTA U MCKYCCTBEHHOMO CHUXEHNSA
€ro yaesibHOro conpoTuBiieHUd;

/o6ecneHeHme HU3KOro U CcTabunbHOro B TeyeHue ANNTENBbHOTO
nepnoga BpemMeHn COMpoTUBNEHNA paCTekaHUda ToKa B BE4YHO-
MEP3/bIX FPYHTax 3a CHET CHUXKEHNS TeMNepaTypbl NPOMEP3aHns
rpyHTa (COo3aaHnsa HesaMep3aloLen 30HbI) BOKPYT 311eKkTpoaa;

v/ BblCOKaa KOPPO3MOHHAsA CTOMKOCTb B arPeCCUBHbLIX FPyHTax 3a
CYET MCMOSIb30BaHMsA cnabo KOPPOAMPYIOLLMX METANSOB;

v/ BO3MOXHOCTb MCMOMb30BaHUs Ha 06bekTax HedTerasoBom oT-
pacnu B 30Hax AENCTBUSA CUCTEMbI 3N1EKTPOXMMUYECKON 3aLLnThl
(Mpy Mcnonb3oBaHUN aNeKTPoAoB cepun 39H-XP).

Mpumep ncnonbzosanus Y3K Ha 6ase aneKkTponuTUHECKNX SN1EKT-
POAOB NpefcTaBeH Ha PucyHke 2.

OOwwme Tpeb6oBaHus Kk 3Y

Matepuan 1 KOHCTPYKLMA 3a3EeMUTENER [0KHbI ObiTh YCTOMYN-
BbIMM K KOPPO3UK;

Pasmepbl ceveHns 3asemnurenei JOMKHbI ObITb Bbl6paHbI ncexonqa
N3 TEPMUYECKOM CTOMKOCTWU MPWU NPOTEKAHUN TOKA 3aMbIKaHWSA U

MEXaHN4eCKOM NPOYHOCTN NPY BO3AENCTBUN BHELLHWX GaKTO-
pPOB (HanpuMep, yaapHas Harpyska npu norpy>XeHumn);

Tun 3azemnuTenel u rnybuHa nx 3anoXeHns 4oXHbI ObITb Ta-
KUMH, YTOObI BbICbIXaHWE 1 npomMepsaHne rpyHTa He Bbi3biBasin
NpeBbILIEeHNe 3Ha4YeHWs COMPOTUBIEHNS pacTeKkaHuio CBbIlLe
Tpebyemoro sHavyeHus;

JomxHbl 6bITb MPUHATE MEPbI MO NPEAOTBPALLEHNIO MOBPEX-
OEHNA MeTanM4yecknx vacTtel n3-3a 9AeKTPO-XMMUYECKOMN
KOppPO3uK (T.e. METAVIMYECKME HACTU, HAXOOAWMECS B KOH-
TakTe LOSMXKHbI ObITh 3NEKTPUYECKN COBMECTUMBI).

Anroputm Bbl6opa u pacuéta Y3K

Mpwn npoekTnpoBaHum Y3K He06Xx04MMO NPOmn3BECTN P AeN-
CTBWIA, KOTOPblE NO3BONAT BbIMOJHUTL 3a3eMieHre, yaoBaeT-
BOpsioLLEee HeOOX0ANMbBIM TPEOOBaHNSIM NO CONPOTUBNEHMIO
pacTekaHuio Toka, KOPPO3VMOHHOW, TEPMUYECKON 1N SNEeKTPO-
XUMUNYECKOWN CTONKOCTU, @ Tak Xe ero JoNrose4yHocTn. Bot oc-
HOBHblE AENCTBUSA:

1. Onpep,eneHme YAENbHOrr0 3N1EeKTPM4eCKOoro conpoTmneBieHnd
rPyHTa;

2. OnpeaeneHne HopMupyemoro conpoTtuenenns Y3K;

CNPABOYHAA UHDOOPMALINA
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Tabnmya 1.
BHa4eHus yae/IbHOro 3/1eKTPMYECKOro COMPOTUBICHUS MPYHTOB.

YnenbHoe
COMpPOTUBJIEHME,
cpepHee
3HayeHue
(Om*m)

Baszanbt 2000
BetoH 40 - 1000
Bogna
Bopaa mopckas 0,2
Bopa npynosas 40
Bopaa paBHVHHOW peku 50
Bopa rpyHTOBas 20 - 60
Be4yHOMEPSINbIN FPYHT (MHOrONETHEMEP3bIV FPYHT)
BeyHOMEP3NbIA FPYHT - Tasbll COM (Y NOBEPXHOCTV IETOM) 500 - 1000
Be4YHOMEP3NbIil FPYHT (CYrMHOK) 20 000
BeyHOMEpP3nblil rpyHT (NecokK) 50 000
nunHa
MnHa BnaxHas 20
[MnHa nonyTeépaas 60
["Helic pa3noxmsLIMNCS 275
paBui
['paBuii FMHUCTBIN, HEOAHOPOAHbIA 300
[paBuii 0 AHOPOAHbBIN 800
paHut 1100 - 22 000
pacduToBas kpoLka 0,1-2
[pecsa (Menkuit webeHb/KPynHbli NeCOK) 5500
3ona, nenen 40
M3BECTHAK NOBEPXHOCTHBI 3000 - 5000
Wn 30
KameHHbI yronb 150
KBapL, 15000
Koke 2,5
JlEcc (xentosem) 250
Men 60
Meprenb
Mepresnb 06bI4HbI 150
Meprenb rMHUCTbIZ (50 - 75% rYHUCTLIX YacTuL) 50
Mecok
Mecok, CUNbHO YBAAXHEHHBIN FPYHTOBLIMW BOAAMU 10-60
Mecok, yMepeHHO yBNaXHEHHbIN 60 - 130
Mecok BRaxHbIn 130 - 400
[Mecok cnerka BnaxHsbiii 400 - 1 500
[Mecok cyxom 1500 - 4 200
Cynecb (cynecok) 150
MecyaHuk 1000
CapoBasi 3emns 40
ConoHyak 20
CyrnmHok
CyrAvHOK, CUbHO YBNAXHEHHbIA FPYHTOBLIMM 10 -60
BOAAMM
CyrnnHoK nonyTBepablvi, NECOBUAHLIN 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

. Bbibop matepuana (kombuHaumm matepuanos) Y3K;

3

4. Bbibop koHburypaumm Y3K;

5. Pac4éTt conpoTnBneHns pacrtekanunio Toka Y3K.
6

. OnpepneneHne yaenbHOro 3neKTPUYECKOro COMPOTUBIEHNS
rpyHTa

YOenbHblM CONPOTUBIEHUEM FPYHTa Ha3bIBAETCHA 3N1EKTPUYECKOE
COMPOTMBIEHNE, OKa3blBaEMOE rPYHTOM B (popme Kyba 06beMOM
1 M® Npu NPOXOXAeHUN Toka OT OAHOM rpaHn 3Toro kyda K npo-
TVMBOMOMOXHOM. YAenbHOe CONPOTUBEHNE rPyHTa 0603Ha4YaeTcs
yepes p v BbipaxaeTtcs B OM*M. dnekTpuyeckoe conpoTnsneHmne
rpyHTa — napameTp, onpeaensiowmin cobo ypoBeHb «3N1eKTPo-
NPOBOAHOCTN» 3EeMIN Kak NPOBOAHMKA, TO €CTb, Kak XOpoLo Oy-
[EeT pacTekaTbCa B TaKOM Cpeae 3NeKTpuiyecknii Tok OT 3a3emMnum-
Tens.

YOensHoe COMpPOTUBAEHWE TFPyHTA 3aBUCUT OT COCTaBa, Of-
HOPOAHOCTM W CTPYKTYPbl MOYBbI, OT KAMMATUYECKUX YCNOBUI
(BNaxHOCTb, TeMnepaTypa) 1 OT NPUCYTCTBUSA COnen. YaenbHoe
COMPOTUBAIEHNE TPYHTA ONpenenseTca naMmepeHnamu. B cnox-
HbIX YCNOBUAX MPOU3BOOAT MNPEANPOEKTHbIE WU3bICKaHUS Ond
nonyyeHna MHOoOpMaLMM O FeosIorMYecKoOM paspese rpyHTa.
Ons npnbnuxeHHbIX Pac4YeToB MOXHO MOJSIb30BaTbCsA OCPEeAHEH-
HbIMW 3HAYEHVAMU yOENbHOrO CONPOTMBAEHUS TPYHTOB (Tabnu-
ua 1).

Ha yoenbHoe anekTpuyeckoe ConpoTUBIEHME TPyHTa OKasbiBaloT
3Ha4YNTENbHOE BAUSHNE cnenyolimne hakTopbl:

* BNaXHOCTb FPyHTa — MpW NPOEKTMPOBaHNN HEOOXOAMMO CTpe-
MUTbCA K TOMY, YTOObI KOHCTPYKLMA 3Y MakCUManbHO Haxoam-
nlacb BO BRaXHbIX C0siX rpyHTa. Kak npaswuno, ato 6onee rny-
OVIHHbIE CNOW HACHILEHHbIE TPYHTOBLIMW BOAAMU;

+ TemnepaTtypa rpyHta — C yMeHblUEHMEM TemnepaTtypbl rpyHTa
PEe3KO MOBLILLABTCH ero aeKTpPuYeckoe conpoTnsneHne. Mpu-
Mep BAVSAHUS TEMMNepaTypbl HA CONPOTUBIEHNE TPYHTa NoKasaH
B Tabnuue 2.

BnnsiHne temnepartypbl Ha COMPOTUBAEHWE FPyHTA HEOOXOAMMO
yunTbIBaTh NpU pacyéTtax 3Y BBOAS B pacyeTbl, Tak Ha3blBaeMble
KIMMaTuyeckmne KoapOUUNEHTbI, ONpeaenEHHble ONA Kaxaom K-
MaTU4YeCKOM 30Hbl, HA KOTOPbIE KOPPEKTUPYETCS YAENbHOE 3neK-
TpU4eckoe conpoTmeneHmne rpyHTa (Tabnunua 3).

ECnv rpyHT MHOrOCNOWMHBIN, YAENbHOE CONPOTUBNEHNE ONpeaens-
€TCS OTAENbHO )19 FTOPU3OHTASIbHbBIX M BEPTUKAJIbHBIX 3a3EMIUTE-
nen. JInbo onpeaenaeTcs akBMBaNEHTHOE YAENbHOE CONPOTMBAE-
H1E MHOIOC/IONHOMO FPyHTA.

Tabnya 2.
BrvisiHue Temnepartypbl rpyHTa Ha ero 3J1eKTPU4Yeckoe CornpoTvB-
JIEHNE Ha rPUMEPE CyIr/ivHKa.

Temnepartypa, (°C) | YnenbHoe conpoTtuBnelue, (OMm*m)
+20 72
+10 g
0 (Boga) 138
0 (nép) 300
-5 790
-15 3300
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Tabnuya 3.

Knvmatmnyeckme Koagp@uUMeHTs! 4715 pacyéra conpoTtvieHns 3Y.

naHHble, Xapakrepusyiouiue KimMmaTtn4yeckue 30Hbl U TUMN NPUMEeHseMbIX 3a3eMJIFIoLWLNX 3J1EKTPoOA0B

v

CpenHsa MHOrofIeTHSAA TeMnepaTypa Huauas (sHeapb), ‘C -20+-15 | -14+-10 -10+-0 0=+5
CpepHss MHOroNeTHss Temnepatypa Beiclas (MioHb), “C +16++18 | +18++22 | +22 + +24 | +24 ++26
CpeplHee KONMYecTBO 0Cakos, MM ~400 ~500 ~500 ~300 + 500
MpooonXnTENbHOCTL 3aMepP3aHna BOAbI, AHU 170+ 190 ~150 ~100 0
3HaueHune koadoburumeHTa k1 npyv NPUMEHEHNM CTEPXHEBBIX ANIEKTPOAOB AIMHOM 2-3 M 1 rnybuHe . . . .
3anoxeHus nx sepnHel 0,5-0,8 M 1.8+2 1.5+18 1.4+16 15520
3HaueHne koadbuumeHTa k2 npy NPUMEHEHMN NPOTAXEHHbBIX 371EKTPOAOB Ha riybrHe 3anoxeHus . . . .

VX BEPLLIMHbI 0,8 M 45+7,0 3,5+4,5 2505285 1553210
3HaveHne koadpoduumeHTa k1 npu NpUMEHEHM CTEPXHEBBIX 3N1EKTPOA0B AANHOM 5 M 1 rnybuHe 135 105 115 11
3an0xeHns nx sepLwmHel 0,5-0,8 m ’ ’ g ’

OnpepeneHne HOPMUPYEMOT o
conpoTtuBneHua 3y

ConpoTtueneHue 3Y — 9TO OTHOLLEHME HaMNPSXXeHWs Ha 3a3eM-
NAOLLEM YCTPOWCTBE K TOKY, CTeKaloleMy C 3a3emMnutenst B
3emito.

B 3aBMCKMOCTM OT Ha3Ha4YeHWs 3a3eMsALLErO YCTPOWCTBA
(3awmTHOE, YHKLUMOHANBHOE, MOJIHME3aLWMTHOE) NpeabsiB-
NATCHA pasHble TpeboBaHWA K CONPOTMBAEHMIO PaCTEKAHWNIO
Toka 3Y.

3almMTHOE 3a3emMsieHne — BbINoMHaeTca ana obecnevyeHns
3anekTpobe30nacHOCTU.

B cootBetctBMM C [paBunammn yCTPOMCTBA 3N1EKTPOYCTaHO-
Bok (YD) ycTaHaBnMBaloTCs AOMYCTUMbIE COMPOTUBIEHUSA
3a3emMngoLLmx ycTponcTaa. Ecnm 3azemngiollee ycTponcTso
ABnseTcs 00WMM A9 YCTaHOBOK Ha PasdnMyHOe HanpsixeHue,
TO 32 pacy4eTHOe COMNPOTUBEHME 3a3EMAAIOLLENO YCTPOWCTBA
NPVHVMAIOT HAaUMEHbLUEEe N3 A0NYCTUMbIX.

MonHuesawnTHoe 3a3eMeHmne — BbIMOSHAETCS C Lenblo OT-
BeEeHNA TOKOB MOJIHUWN B 3EMJIIO.

HopmMupyemMble 3Ha4eHUst MONHME3aLWMTHOrO CONPOTUBAEHNS
nponucaxsl B P, 34.21.122-87. 3T HOpMbI OnpeaensioT Ao-
nycTMMOe WMMNYNbCHOE COMPOTUBMIEHWE pacTekaHuio TOKOB
MoSHMU. Ana o6bekToB | n Il kateropun oHn coctasnsioT 10
Owm, onst 06bekToB Il kateropun — 20 OMm.

3HayeHne MMMNyNbCHOro CONPOTUBEHNS 3a3eEMANTENS OTIU-
4aeTcsa OT COMPOTUBIEHMS MPU pacTeKaHN TOKOB MPOMbILL-
NIEHHOW YaCTOTbl U 3aBUCUT OT HECKOJIbKMX MapamMeTpoB Toka
MOIHUW (aMMAUTYAbI, KPYTU3HbI, OJNHBI GPOHTA), Bapbupylo-
WMXCA B WMPOKMX npegenax. C yBennMyeHnem Toka MOSHUN
VIMMYNIbCHOE COMNPOTUBMEHNE 3a3eMIUTENd MagaeT, MPUYEM
B BO3MOXHOM MHTEPBane pacnpeaeneHns TOKOB MOMHUK (0T
e[MHWL, 0,0 COTEH KA) ero 3Ha4eHne MOXeT yMeHbLLAaTbCA B 2-5
pas.

Mpn NPOeKTUPOBaHNM 3a3EMNNTENS HENb3A NPeacKasaTtb 3Ha-
YeHns TOKOB MOJTHUK, KOTOPble ByayT Yepesd Hero pacrekaTtb-
CHl, a cnegoBaTenbHO, HEBO3MOXHO OLEHUTb Hanepes CooT-
BETCTBYIOLLME 3HAYEHWSA MMMYSIbCHbLIX CONPOTUBAEHUIA. B aTMX
YCIOBUSIX HOPMUPOBAHWE 3a3eMANTENEN MO VX UMMYbCHOMY
COMPOTUBAEHNIO NMEET OYeBUaHbIE HeyaobcTea. Mo aTomy,
PO 34.21.122-87 npepnaraeT HOPMUPOBATb MOJIHME3ALLNT-

HOE 3a3eMJiIEHME TUMOBbIMY KOHCTPYKLMAMN 3a3EMIUTENEN,
4YTO B CBOIO 04epenb, TOXe He OTBe4aeT COBPEMEHHbIM Tp660-
BaHWAM K 3a3EMJIFIOLLMM YCTPONCTBAM.

B paae otpacnen npoMbILLNEHHOCTW BBeAEHbl BEAOMCTBEH-
Hble HOPMbI MO COMPOTYBIIEHMIO PACTEKAHWIO TOKOB NPOMBILL-
JIEHHOW 4acTOTbl MOJSHME3ALWMTHOrO 3a3emieHnd. Tak, Ha
obbektax OAO «[a3npom» | KkaTeropum MonHMe3alnTbl COo-
NPOTUBNEHNE MOSIHME3aWNTHOro 3Y He O0IKHO NpeBbilaTth
10 Om. Ha obbekTax Il kateropumn — 20 Om. Ha obbektax llI
kateropun — 40 Om. Ha obbekTax IV kateropmum — He HOpMU-
pyeTtcs.

dyHKUMOHaNbHOE 3a3eMieHne — 3a3emsieHne TOKOBEAYLIMX
yacTel aneKkTpoycTaHOBKM, BbINOAHAEeMoe ans obecnevyeHus
eé paboThl (He B Lensax anekTpobe3onacHocTu).

dyHKUMOHaNbHOE 3asemrneHne TpebyeTcs ana obecnede-
HMA HOPMasbHOro (MYHKLUNOHMPOBAHUA 31EeKTPOYCTaHOBKM,
Ha Koprnyce KOTOporo no TpeboBaHuio paspaboTymka He
OOJ/KEeH MPUCYTCTBOBATb OaxXe Maneulnin 31eKTpUYeCKnii
noteHuman.

Kak npasuno, conpotusneHme GyHKUMOHANBHOMO 3a3eMIEHNS
cocTtansaet 0,5 - 4 OMm. Takue xecTtkme TpeboBaHnsa K HopMam
3a3eM/eHNa NPOAMKTOBaHbl HEOOXOAMMOCTbIO 3allMThl YyB-
CTBUTENbHOrO 060pPYyA0BaHMA (TENEKOMMYHMKALMOHHOE, Me-
OMLUMHCKOE, BbIYUCANTENbHOE) OT 9/1EKTPOMAarH1UTHbIX MOMEX.

C uenblo BblpaBHMBaHWSA NOTEHLMANOB, BCE MMEIOLIMECS Ha
obbekte 3Y (3awuTHOE, (YHKUMOHANIbHOE, MOJSHMEe3almnT-
HOe), Kak NpaBuio, 06beANHAOTCA B 0OLLMIA KOHTYP.

B Tabnuue 4 npencrasneHbl HaMbonbluMe AONYyCTUMbIE 3HaA-
YEeHUs COMPOTUBAEHNA pPaACTEKaHMIO TOKa 3a3eMsoLMX
YCTPOWCTB.

Bbi6op maTepuana Y3K

MNpu BoIGOpe matepuana ans 3Y, NOMUMO SOMYCTUMbIX CeYe-
HWIA, HeobXxoaAMMO PYKOBOACTBOBATLCA TpebOoBaHNEM K KOP-
PO3VOHHOM CTOMKOCTM MeTanna.

icnonb3oBaHne 0OObLIMHOrO MpokaTa YEPHbIX METanoB As
YCTPOWCTBa 3a3eMiieHnss npmBoauT Kk ObicTpomy (5-7 ner)
BO3PAaCTaHMIO COMPOTUBIEHNUS 3a3eMANTENd 13-3a npouec-
ca KOppo3uu cTanu B rpyHTe. NpoaykTel KOPPO3Un UMEIOT
pLIXAYI0 CTPYKTYPY 1 06BbEM B 3,5 pasda npesblalowmii nep-
BOHa4YasbHbI 06bEM camol ctann. Takmum obpa3om, Bo3pac-
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Tabnya 4.

HawnbosnbLume [0rnyCTUMbIe 3HAYEHMST COMPOTUBIIEHW 3a3€MJISIIOLLMX YCTPOVICTB.

XapaKTepuc‘ruKa 3a3eMNIseMoro o6beKTa

OnekTpoycTaHoBka ceTu ¢ 9 dEKTUBHO
3a3eMIEHHON HENTPabIO

XapakTepucTuka 3a3eMNsioLLero ycTpoucraea

VIckyCCTBEHHbIN 3a3emMnuTenb C NOACOeANHEHHBIMU
eCTeCTBEeHHbIMW 3a3eMNnTenaMmm

ConpoTtuBnexHve, Om

0,5

ONeKkTpoycTaHOBKa CETU C M30MPOBAHHOM
HEeNTPabio NPY NCMOJIb30BaAHNN 3a3EMISIOLLETO
YCTPOCTBA TONLKO AJ19 YCTAaHOBKM Bbllle 1 KB

VIcKyCCTBEHHbIN 3a3emMnnTenb C NOACOeANHEHHBIMU
€CTECTBEHHbIMWN 3a3eMAUTENSIMY

250/1?, Ho He 6onee 10

OneKTpoyCcTaHOBKa CETU C N30MPOBAHHON
HENTPasbio NPY NCMOJb30BAHNN 3a3EMFIOLLEr0
YCTPOVCTBA AJ19 3/1eKTPOyCTaHOBKM A0 1 kB

V]CKyCCTBeHHbIIZ 3asemMnumtesib C noacoeanHeHHbIMN
€CTEeCTBEHHbIMIN 3a3eMNNTENAMMN

125/1%, npu 9TOM A0SIXKHbI
GbITb BbIMNOSIHEHbI
TpeboBaHua K
3a3eMJIEHNIO YCTAaHOBKM

, kpome BJ1®)

OeKTPOyCTaHOBKM HanpsixeHem 40 1 kB
C FyX03a3eM/IeHHON HelTpasbio

BJ1 HanpsixeHneM Boile 1 kB4

o 1kB
[MoAcTaHUMs C BbICLUMM HanpsiXkeHMEM 4, 6e3 y4erta 3a3eMITEeNEeN,
20-35 kB npuv yctaHOBKE MOHNEOTBOAA Ha 3asemnuTens NoacTaHumMm pPacnonoXeHHbIX BHE
TpaHchOpPMaTOPHOM noprasne KOHTypa 3a3emneHus OPY
OTOenbHO CTOALWMIA MOJTHNEOTBO, O60Cc06NEeHHbI 3a3eMNnTENb 80
VIcKyCCTBEHHbIN 3a3eMnnTeNb C NOAKNOYEHHBIMN
€CTeCTBEHHbIMW 3a3eMIUTENSIMU Y YHETOM
1CNONb30BaHMA 3a3eMNTENEN MOBTOPHbIX 3a3EMIIEHUI
Hynesoro nposoaa BJ1 no 1 kB npu konnyectee
OTXOAALLMX [INHUI HE MeHee ABYX NPY HanpsKeHnn
MCTO4YHUKA, B
TpexdasHbIn 0AHObasHbIN
660 380 2
OneKTpoyCcTaHoBKa C Myx03a3eMyIeHHbIMMU 380 220 2
HEeWTpansaMu reHepaTopoB Unu
TPaHCHOPMATOPOB VAV BbIBOAAMMU NCTOYHUKOB 220 127 8
04HO0(}asHOro Toka 3a3eMnunTesNb, PACMNONOXEHHbIN B HENOCPEACTBEHHON
611M30CTU OT HENTPaNM reHepaTopa unu
TpaHcdopmaTopa nnn BbIBoAa UCTOYHMKA 0AHO(PAa3HOro
TOKa NpU HANPSXXEHWN CTOYHVIKE, B
TpexdasHbii 0aHOba3HbIN
660 380 15
380 220 30
220 127 60
. 3asemMnutenb onopbl Npy yAeNbHOM 3KBMBaSIEHTHOM
Onopel, MeloLLE rPO303aLLNTHbIN TPOC COMnpoTUBAEHUN p, OM-M:
Vv Opyrve yCTponcTea rpo303atlunThl, 10 100 109
Xene306eTOHHbIE 1 METANIMYECKMNE ONOPbI =
BJ1 35 kB 1 Takue xe onopsl BJ13-20 kB B 6onee 100 no 500 159
HaceneHHon MECTHOCTU, a TakXe 3a3eManTenu 6onee 500 go 1000 205
3NeKTPO06OPYAOBAHNS, YCTAHOBIEHHOIO Ha B)
onopax BJ1 110 kB v BbiWwe Gonee 1000 £0 5000 30
6onee 5000 6-10-3p®

OnekTpoobopyaOBaHNE, YyCTaHOBIEHHOE Ha
onopax BJ1 3-35 kB

3asemnutenb onopbl

250/1?, Ho He B6onee 10

3asemnutesnb onopsl Npv yaenbHOM CONPOTUBIEHNN

BJ1 HanpsixeHvem go 1 kB®

XKeneso6eToHHbIE U MeTannnyeckre onopsl BJ1 dyHTa p, Om-m:
3-20 kB B HEHaceNeHHON MECTHOCTH 0o 100 30%
6onee 100 0,3%
SaBGMJ'IVITEJ'Ib paspagHuKa nan 3alnTHOro NpoMeXyTKa
Tpy6uaThie PasPAAHUKI 1 3ALLUTHbIE npwv yaenbHOM CONpoTUBAEHUN dyHTa p, OM-M:
npomexytkn BJ1 3-220 kB He Boilwe 1000 10
6onee 1000 15
Paspasi Ha rogxogax BIT K riogcranaM ¢ SagemuTens paspAAHHKa 5
Onopa BJ1 ¢ ycTpOMCTBOM rp0303aLUmThl 3asemnurenb 0nopbl 415 rpo303aLUnThI 30
O6Lee conpoTUBEHNE 3a3EMNEHNA BCEX MOBTOPHbIX
3a3eMNEeHN NP HANPSXEHUW UCTOYHUKA, B
TpexdasHbli 0AHObasHkbIN
660 380 5
380 220 10
Onopbl ¢ MOBTOPHBLIMU 3a3eMIUTENSMM 220 127 20
HYJIEBOrO pabo4ero Nposoaa 3asemnuTesnb Kaxaoro 13 NOBTOPHbLIX 3a3eMIEHNIA NP
HanpPsXXeHUn NCToYHKKa, B
TpexdasHblii 0AHOMbasHbIN
660 380 15
380 220 30
220 127 60

" 1N aNeKTPOyCTaHOBOK Bhile 1 KB npv yaensHOM CONPOTUBAEHUN FPYH-
Ta p 60nee 500 Om-Mm fonyckaeTcst ysenmyeHne conpotmanenms 8 0,002p
pas, Ho He Bonee AeCATUKPATHOrO.

2] - pacyeTHbI TOK 3aMblkaHWsi Ha 3eM1io, A.

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

- 015 3a3eMASIOLLIMX YCTPOMCTB, K KOTOPbIM MPUCOEdVNHEHb! Ayroracsaiime
peakTopbl, - TOK, paBHbli 125 % HOMUHANBHOIO TOKa 3TUX PEaKTOPOB;

- 4115 3a3eMASIOLLMX YCTPOMCTB, K KOTOPBIM HE MPUCOEdVHEHbBI Ayroracs-
LLMEe peakTopbl, TOK 3amblkaHWs Ha 3eM0, MPOXOASALLMA B CETU Npu OT-

KNtO4EHUM Hanbonee MOLLIHOMO 13 AyroracsiLLX peakTopoB uiv Hanbonee
pPa3BETBAEHHOMO y4acTka CEeTU.

3 nst ycTaHoBOK 1 BJT HanpsixeHnem 1o 1 kB npu yaensHoM conpoTtuene-
Hun rpyHTa p 6onee 100 Om-M oonyckaeTcs yBENMYEHNE YKa3aHHbIX BbILLE
Hopm B 0,01p pas, Ho He Bonee AeCATUKPATHOrO.

4 ConpoTuBneHne 3azemnutenein onop BJ1 Ha noaxomax Kk noacTaHUmsam
[OMXHO COOTBETCTBOBATb TPeOOBaHMsM [NpaBun yCTPOMCTBA S1EKTPOY-
CTaHOBOK.

5 Ina onop BbicoTol 6onee 40 M Ha ydacTkax BJ1, 3almLLEeHHbIX Tpocamu,
CONPOTUBAIEHNE 3a3eMAnUTENEe JOMKHO ObiTb B 2 pas3a MeHblUe npuse-
[EeHHbIX B Tabnumue.
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TaHWIO CONPOTUBNEHNA 3a3eMNNTENA CI'IOCOGCTByeT, Mo MeHbLUENn
Mepe, ABa gaktopa:

* Ha NMOBEPXHOCTU CTa/IbHOIo a/ieMeHTa NodaBNAEeTCA pbiXnad o0b6o-
Jlo4Ka CHMXatoLada KOHTaKT ero C rpyHToM;

+ [JaBfieHne, BO3HMKaloLLee Npu yBennyeHnn 8 06bEmMe NpoaykK-
TOB KOPPO3KMK Xefesa, OTTECHAET MPYHT, OKPYXaloLLIWi 3a3eM-
nUTENb.

MoaTomy, Takme 3a3eMANTENN HEAONTOBEYHbI, KaK C TOYKN 3pEHNSI
noTepu Macchl MeTanna, Tak U ¢ TOUYKN 3PEeHNs BbIxoaa COnpoTUB-
NEHNst pacTeKaHWo Toka 3a npeaesnbl Hopmbl. OHM He MoryT 06e-
CneynTb 3n1ekTpo6e30nacHOCTb 1 HopMasbHYIO paboTy anekTpoy-
CTaHOBKM B TEYEHWE BCErO Nepunoaa e€ akcnayaraumm.

B Y3K ncnonb3yoTcsa anekTponpl, N3roTOBAEHHbIE U3 PEKOMEH-
[OBaHHbIX K MPUMEHEHUIO METASIOB: CTallb HEpXaBeloLlad, ctab
OUWHKOBaHHas, ctasb oMeAHEHHas 1 meap (Tabnuua 5).

[ns pasnnyHbIX rPYHTOB KOPPO3MOHHAsA CTOMKOCTb OHOIO U TOro
Xe MeTanna MoxXeT BapbupoBaTbes (Tabnnua 6).

Mpn BbIGOPE MeTanna 3a3eMNsoLLMX 3EKTPOA0B HEODXOAMMO,
Tak Xe y4uUTbiBaTb, YTO 3a3eMUTENM UMEIOLLIME B CBOEM COCTaBe
Mefb He MOTYT OblTb MCMOJIb30BaHbl 4191 3a3eM/IEHMS SNIEKTPOO-
B6opynoBaHusa, paboTatoLLero B 30He KaToAHOW 3aLUnTbl (CTabHbIe
TpyObl HEPTE- 1 ra30MPOBOAOB).

[MTOMMMO KOPPO3NOHHOM CTONKOCTU MEeTaslNIoB, HEOOXOANUMO Ydn-
ThlBaTb VX 3JIEKTPOXMMUYECKYIO COBMECTUMOCTb. Bce metannbi
OTAnYaloTCHd ApYr OT Apyra CBOMMU 3N1EKTPOPU3NYECKUMU CBOM-
CTBaMU, NPexae BCero pasHbiMM 3HAYEHUAMU X COOCTBEHHbIX
NOTEHLManos.

OCHOBHOW NpUHLUMN NoA60pa KOHTaKTUPYIOLLMX METaNN0B COCTO-
1T B criegyowem: Mmetasilibl JO/IKHbl UMETb 6N13KMe No 3HaAYEHMIO,
a B naeane pasHble, NoteHumansl. B npoTMBHOM criydae Mexay

Marepuan

MoeepxHOCTb

-
- hakel
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MeTaninaMm BOSHUKaET rajibBaHn4yeckasd napa c paspyweHmem
AHOAHOIro MetTasisia 1 BOCCTaHOBIEHMEM KaTOAHOIro MeTasia.

BbiGop A0OMYCTUMBIX K COBMECTHOMY UCMONb30BaHWIO MeTal-
JI0B I0SIXEH COOTBETCTBOBATL Tabnuue 7.

Bbi60op koHPuUrypauum Y3K

Kondurypaums (KoHCTpykums) Y3K MoxeT 3aBUCETb OT Tpe-
O0BaHNN PYKOBOAALLUMX OOKYMEHTOB MO BbIMOAHEHMIO 3Y Ha
KOHKPETHbIX 06bekTax, 0T HasHa4veHus 3Y, 0T yCOoBUin MOHTa-
xa 3Y 1 npounx pakTopos.

Hanpumep, B cooTBeTCcTBMM C Y3, 3a3emnsiollee yCTpONCTBO
3NeKTPOYCTaHOBOK CBbile 1 kKB ¢ apdeKkTBHO 3a3eMNEHHOM
HEenTpanbio BbIMOMHAETCS U3 3NeKTPUYECKN COEANHEHHbLIX
Mexay coOoi NPOoA0SbHbIX U NONepeYHbIX 3asemnurteneit 0o-
pagsyloLmx 3a3eMsioLLyl0 CeTKy C padMmepamu syeek He 60o-
nee 6x6 M, LONOIHEHHOW BEPTUKabHBIMW 3a3EMAUTENAMMN MO
nepuMeTpy OS89 CHUXEHUSt conpoTuenexus 3Y.

HopmaTtuBHbIe AOKYMEHTLI B 0611aCTV 3N1€KTPOMAarHUTHOM Co-
BMECTMMOCTU psaa BEAOMCTB COAepXaT pekoMeHaaumm no
BbIMNO/IHEHWNIO 3a3EMIEHNS PA3SIMYHOIO HAa3HAYEHNS.

Tak, «<MeToamka 1 NoOpaAaoK pacyeTa CUCTEMbl MOJSIHME3ALIM-
Tl 06bekToB OAO «[lasnpom» ans o6bekToB | 1 Il kaTeropuit
MOJIHME3aLNTbI, HE 3aBMCUMO OT HaNMYUsi ECTECTBEHHbIX 3a-
3emMnauTenel, npeanucbiBaeT MCMNOSb30BaTb WUCKYCTBEHHbIN
3a3eMnTeNb B BUAE FOPU3OHTANIbHOrO 3aMKHYTOrO KOHTypa
[OMNOSIHEHHOTO BEPTUKANIbHbIMY 31eKkTpoaaMu. A ang 3asem-
NeHNs OTAENbHO CTOSLMX MOJSIHMEOTBOAOB MPeanuchiBaeT
NnpUMeHeHne rNyOBUHHBIX BEPTUKAIbHBIX 3a3eMauTenein oauv-
HoW He meHee 10 MeTpoB.

OT BbIGpaHHOM koHPUrypauum Y3K OyayT 3aBUCETb Tak Ha-
3blBaeMble KOSDPUUMEHTBHI MCNONb30BaHUA 3a3eMNuUTenen
(Tabnuua 8).

Tabnmua 5.
TpeﬁOBaHMﬁ K Marepuasly 3a3eMJISLnX 3/1eKTPOA40B.
AnameTtp/

naowaab/
TONMWMHA (MMH.)

TonwwumHa
MOKPbITUS
(MuH.)

MpAMOyYronbHbIi 90 Mm? 70 MKM

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

Kpyrnas npoBonoka Ansg N0OBEPXHOCTHbLIX 9NEKTPOAOB 10 mm 50 MKM

C 2neKTpO-XMMUYECKUM MEAHbIM NOKPbITUEM Kpyrnble cTepxHu ans 3arnybneHHbIX 91eKTpoaoB 14 mm 100 MkMm
MpPSMOYrosbHbI 50 MM?/ 2 MM -

Meab Bes nokpbITus =
Kpyrnbli NpoBOf, A8 NOBEPXHOCTHbIX 9NEKTPOA0B 25 Mm? -
Tabnmua 6.

Cranb HepXxaeewLwias

pekomMeHn0BaHO

LllenoyHas cpepna rpyHToB (pH>7)

KopposnoHHas CTOMKOCTs METas/10B

Cranb oMeaH&HHas

CTanb OLMHKOBaHHas

HEe peKkoMeHa0BaHO pPekomMeHn0BaHO PEKoOMeHL0BAHO

KucnoThas cpena rpyHToB (pHK7) pekoMeHa0BaHo

pekomMeHa0BaHO HEe peKoMeHa0BaHO HEe peKkoMeHa0BaHO

Tabnya 7.
SneKTpoxMmu4eckas CoBMeCTUMOCTb METAa/l/IoB.

MeTtann

Cranb HepXxaeewLwas

CTanb OLMHKOBaHHas

CTtanb omegHEHHas

Cranb HepXxaBelowas onTnMasibHO AonyckaeTtca Aonyckaetca Aonyckaercs
Cranb OLMHKOBaHHas JAonyckaetcs onTrMasibHO He aornyckaetcs He nornyckaetcs
Crtanb oMmepHEHHas JAornyckaercs He aonyckaertcs onTrMasieHO onTMManbHO

Meab Aonyckaetca He aonyckaeTca onTrMasieHO onTMmManbHO

CMPABOYHAA UHDOPMALINA

Katanor Hakel 2016/2017
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Tabnya 8.

9 KosgpuLmeHTs! ncrnosib30BaHNa SeKTPOL0B.
% Ans ropusoHTanbHbIX 3a3emMauTenen Ans BepTuKanbHbIX 3a3emnutenen
é en:lrrt:)%?:os SH:KV'II'CFJ’(I)(::\OB OTHOLUEHMNE PacCTOSIHUA MeXAY 3NeKTPoAamMm 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

3n:|?r(:)1:)(‘]:|,os OTHOLUEHME PACCTOSHUS MEXAY INEeKTPoAamMm K ux anuvHe 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 - - 5 -
& 65 02 0,34 0,47 - - . .
3
S
o
= Tabmya 9.
QI) lTopsiaok pac4éta conpotusneqHns Y3K Ha 6as3e r/yOuHHbIX 371eKTPOAOB.
=
@ I:;";‘ DeiicTtBue dopmyna | MepemeHHbie | MpumeyaHune
N
o Onpenenenvie CMOTpU pasaen
> [0MYyCTUMOro «OnpegneneHvie
B 1 (HOpPMUpPYEMOTO) - - HOPMUPYEMOrO
o conpoTusnexus Y3K COMPOTUBNEHNS
N Roon, Om »
CMOTpU pasaen
Onpepenetue «Onpepnenetue
2 YOENbHOro _ _ YAOENbHOro
COMPOTUBMIEHNS FPYHTA 3N1EKTPUHECKOro
p, OM*M COMpPOTUBNEHNS
[H[ rpyHTa»
RBO — cOnpoTVBAEHME pacTeKaHMIO OLHOO BEPTUKAIbHOIO
@ Onpepenexve 3NeKkTpoaa;
15 3 CONPOTUBNEHNS Rz = i lnz—l + lln 4+l p — YOENbHOE COMPOTUBNIEHNE FPYHTA;
0[HOro BEPTUKaNbHOro ~ oml d 2 4t—1 | — AnviHa anekTpoaa;
@:, anekTpona Reo, Om d — anameTp anekTpoaa;
t — rnyBbuHa 3anoxeHns anekTpoaa A0 ero cepeayvHel.
n’ — NPUMEPHOE YNCII0 BEPTUKAJIbHBIX 3a3EMIIUTENEN;
Onpepenexvie RBO RBO — conpoTvBneHre pacTekaHmio OLHOr0 BEPTUKAIbHOIO
4 NPUMEPHOro KoNM4yecTea L 3ANEeKTPOAR;
BEPTUKaTbHbIX KuB * Ru KrB — KO3PDULMEHT MCMONB30BAHNA BEPTUKANbHBIX
3NEKTPOLOB, LT. 3azemnutenei (cmotpu Tabnuuy 9);
Run —conpoTvBneHune nckycctseHHoro 3Y.
Rr — conpotuBneHne pactekaHuio OAHOro ropU30oHTaIbHOrO
3asemnutenei;
Onpenenexve p lZ Kur — K0apPULMEHT CNONBL30BAHNSA FOPUSOHTANBHBIX
5 COMpPOTUBNIEHNA r= e In— 3agemnuteneit (cMotpu Tabnuuy 9);
rOPV30HTaSIbHbIX Kur 2wl bt p — yAesbHOE COMPOTUBIIEHNE FPYHTA;
anektponos Rr, Om | — apnvHa 3a3emMnuTens;
b — wmrpwrHa nonocwl;
t — rnybuHa 3an0XeHna 3a3eMmnTens 40 ero CepeanHol.
ngpgfﬁgﬁgrfﬂ Rr * Ru RB — conpoTrBaeHre pacTekaHuio BEPTUKaSIbHbIX 91EKTPOA0B;
p _ Rr — conpoTrBneHne pacTekaHmio roOpU30oHTaNbHbIX
6 BEPTUKAIbHbIX RB = —R R 11EKTDO/IOE;
3NeKkTpoaoB RB C y4ETOM r — KM _ $
FOPU3OHTANLHBIX, OM Ru1 —conpoTvBneHmne nckycctseHHoro 3Y.
N — KOHEYHOE YMCNO BEPTUKANIbHBIX 3a3EMIUTENEN;
W HEE (@ EETER REBO RBO — conpoTvBnexve pgﬁgsﬁgggéq O[HOrO BEPTUKASIbHOIO
7 BEPTMKaNbHbIX n=——m—— :
Kung — KO3 PULMEHT NCNOAL30BAHNSA BEPTUKANBHBIX
e KuB * RB 3a3emnutenei (cmotpu Tabaumuy 9);
RB —CconpoTuBneHne BepTUKanbHbIX 31EKTPOLOB.




B

YcTtpoiicTBo 3azemnsioliee komnnektHoe (Y3K). CnpasoyHasa nHdopmaums

-
~ hakel

PoccuA

Tabnya 10.
[Mopsaok pacyéta conpotusneHus Y3K Ha 6a3e a1eKTpOMTNYECKIUX 1eKTPOAO0B. %
N2 n/n AeiicTBue dopmyna MepemeHHble Mpumeyanue ?(-
=
Onpeaenexve aornycTMMoro Sgg;%ﬁgﬁgﬁﬁg %
1 (HopMUpyemoro) - - HOPMIPYEMOTo =y
conpotuenenns Y3K Raon, Om conpoTuBeHns 3Y» T
=
CMOTPW pasaen x
OnpegfeneHvie yaenbHOro «ONPENENeHe YIENbHOTo =<
2 COMPOTUBNEHNS rPyHTa p, = = SNEKTOMHECKOTO z
Om*m COMPOTUBAEHNS TPYHTa» (@)
[
€ 8l C — koadduLmeHT coneBoin 06paboTtku (0,2); EE
R=-lp (1113 - 1) P — YAENbHOE CONPOTUBIIEHNE FPYHTA; =
OnpegneneHne cConpoTUBIEHNS! pPMO3 — yaAebHOE CONPOTUBAEHNE MaTepuana (@)

3 OAHOro 3NeKTPOINTNHECKOro

8l
anektpopa R, Om + Pros (lng a 1)

8l
(1)

ONTUMU3aLMY 3a3EMNEHNS;
| — ANVHa anekTpoaa;
d — AnameTp anekTpoaa;
D — anametp ckBaxuHbl ¢ MO3.

N - KOIMYECTBO 3a3EMNUTENEN;

R - conpoTtuBneHre 0AHOMO 3NEKTPOAUTUHECKOrO SNEKTPOAA; ][ - cMBON OKPYrAeHKs
4 O.?g,?.ﬂ.eggggeag383)}3.?2,?3{ © n= R h — K03 dUUMEHT NCNONBL30BAHMSA (MPY OTHOLLEHWM yucna B 605bLlyio
hR PacCTOAHNSA MEXY 3NeKTPOLAMM K UX AJIMHE PaBHbBIM 2,2); CTOPOHY.
H Rwu - conpoTvBneHne nckyCCTBEHHOrO 3a3eMnmnTens.
Rwu - conpoTvBneHne NcKyCCTBEHHOrO 3a3eMnTens;
Onpegaenexvie CONPOTUBAEHUS R R - conpoT1BeHe 0AHOMO 3NEKTPOIUTUHECKOTO SNEKTPOAA;
5 3NEKTPONUTUHECKOrO R =— N - KOIMYECTBO 3a3EMUTENEN;
371eKTPOO0B un nh h — K03 PULMEHT NCNONB30BAHWS (NPY OTHOLLEHNM

PaCcCTOSHUSA MEX/Y SMIEKTPOAAMM K UX [JIVHE PaBHBIM 2,2).

Heob6xoAMMOCTb MCMONb30BaHNSA AaHHbIX KO3DDOULIMEHTOB
00OycnoBfeHa HanMynMemM BOKPYr 3a3eMJSIOWEero anekTpoaa
obnact 3emnu, B npeaenax Kotopon BO3HMKAET 3aMEeTHbIN
rpagveHT noTteHumana npu CTekaHun ToKa C 3a3eMuTend.
Mpn yBENNYEHUN PACCTOAHUS MEXOY SNeKTpoaamu, yBenu-
4YMBaETCH M NPOCTPAHCTBO, AOCTYNHOE OJ1 CTEKAHWUSA ToKa W,
COOTBETCTBEHHO, PACTET KOSPPUUMEHT UCMONb30BaHNS SN1EK-
Tpoaa.

Mpn opyrux paBHbIX NapameTpax, 6onee BbICOKNI KO3IpPULM-
E€HT MCNOIb30BaHMS UMEIOT BEPTUKAsbHbBIE 31EeKTPOAbl pasmMe-
LWEHHbIE B pAA.

PacuéT conpotuBnenus Y3K

Ons pacyéta 3Y B 3aBUCMMOCTM OT ero KoHdUrypaumm cyle-
CTBYET HECKOJIbKO A,eCATKOB MeTOAMK. PaccmMoTpum ABa Bapu-
aHTa pacyéta Y3K:

- Y3K KOMOUHMPOBAHHOIO TMMa, COCTOSLLEr0 M3 BepTUKasb-
HbIX FYBOUHHBIX 3a3eMuTeneln, COeaMHEHHbIX Mexay cobom
ropu3oHTanbHbIM 3a3emnutenem (Tabnuua 9);

- Y3K KOMOUHNPOBAHHOIO TWMNa, COCTOSALLEro U3 31eKTponu-
TUYECKUX 3a3eMUTeNeln, COEANHEHHbIX MexXay cobol ropu-
30HTasbHbIM 3a3emnutenem (Tabnuua 10).

Komnnektauua Y3K

KomnnekTbl Y3K Ha 6ase MoaynbHbIX MyOUHHBIX 3a3emMnmTe-
nen GopMmUpYyOTCS B COOTBETCTBUM ¢ Tabnuuen 11.

KomnnekTol Y3K Ha 6a3e 9neKkTponMTniecknx 3a3emMnntenei
dopMUNPYOTCHA B COOTBETCTBUKM ¢ Tabnunuen 12.

Mo xenaHWo 3akas4ymka U No COrnacoBaHWUIO C UHXUHUPUH-
roBbIM LieHTpoM 3A0 «Xakenb Poc», BO3MOXHa 3amMeHa yka-
3aHHbIX B Tabnuuax KOMMIAEKTYIoLWMX Ha Apyrie, oTeedvaioline
TpeboBaHMAM MO TMIOWAAM CeYEHWNS, 3NEeKTPOXMMUNYECKON
COBMECTUMOCTWN 1 KOPPO3MOHHOM CTOMKOCTU. Takxe, no xe-
NaHWio 3akas4yvka W Mo COornacoBaHWU0 C VHXUHUPUHIOBbIM
ueHTpom 3A0 «Xakesb Poc», BO3MOXHbI MU3MEHEHUSsT Konn4e-
CTBEHHOr0 COCTaBa KOMMIEKTYIOLMX.

Tabmua 11.
Komnnekraums Y3K Ha 6a3e mMonay/ibHbIX r71yOuHHbIX 3/1eKTPOA0B.

Katanor Hakel 2016/2017
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Heo6xoaumoe Konn4yecTeo

: CrepxeHs @ 16mm, L=1500mm CLM-XP-15-16 810004 34 Cymmaptast ﬁ‘gﬁgﬁH%’;e:;%‘fg‘OB ECIDa
% MydTa MJ1-XP-58 810016 37 Mo konnyecTsy cTepxHen
§ HakoHeuHmK HC-XP-58 810021 36 o KONMYeCTBY AN1EKTPOAOB

~ g ['onoBka yaaponpuémHas ['Y-XP-58 810026 38 o KONMYECTBY BNEKTPOAOB

>|:'< g 3aX1M COEANHUTENbHbIV A1 CTEPXKHS 3YJ1-XP-16 810030 44 o KONMYECTBY BNIEKTPOAOB

g g [OpV30HTaNbHBIN MPOBOAHMK MU-XP-4040 800 003 32 He MeHee cymMapHOii AnvHbI 9NEKTPOA0B
E 3aX1M COeANHUTENbHBIN A5 TPOBOAHVKA 3YLI-XP-4040 810033 44 Saxum Ha 10 rggggz;gf:aomanbmro
§ [acTa anekTponpoBOASALLAS aHTVKOPPO3VOHHASs M3A-XP-100 810044 47 BaHka Ha 15 cTepxHelnt / Ha 4 3axnma
o JleHTa rugpomsonsumoHHas Jr-XP-10 810045 47 PynoH Ha 6 3axumoB

Hacapka ans nepdopartopa SDSmax HIM-XP-1 810029 46 Hacapka Ha 10 anekTponoB
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YcTtpoiicTeo 3azemnsiouiee komnnektHoe (Y3K). CnpaBoyHas nHdopmaums
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KaTanoxHbin

HoMep

CtpaHuua

KaTanora

Heo6xoaumoe Konm4yecTso

CyMMapHaﬂ ANHa 3N1EeKTPO40B B METpax

CrepxeHb @ 14,2mMm, L=1200MM CMM-XP-12-14 810 006 35 SN B 7,2
MydTa MJ1-XP-581 810016 37 Mo konn4ecTBy CTEPXHEN
HakoHe4yHnk HC-XP-58 810021 36 Mo KONMYECTBY 3NEKTPOAOB
["onoBka ygaponpuémMmHas [Y-XP-58 810 026 38 Mo KoNM4ecTBy a1eKTPOA0B
3axnM COEANHUTENbHbIV A5 CTEPXHS 3YN-XP-16 810030 44 o KonmM4ecTBy a/1eKTPOA0B
o YP. He menee cymmapHo annHbl
[OpV30OHTasbHbIN NPOBOAHUK MMM-XP-2030 800 008 32 57EKTPOMOB
o wP. 3axum Ha 10 METPOB FrOPU3OHTaNLHOMO
3ax1M coeanHUTENbHBIV 15 NPOBOAHMKA 3YJ1-XP-4040 810032 44 NPOBOAHNKA
MacTa anekTponpoBoasLLlas P
aHTUKOPPO3MOHHAS M3A-XP-100 810 044 47 BaHka Ha 4 3axunma
JleHTa rmapounsonsaumoHHas JIr-XP-10 810 045 47 PynoH Ha 6 3axunmoB
Hacapka ons nepdopatopa SDSmax HM-XP-1 810 029 46 Hacapka Ha 10 anekTpoaoB
_ P15 CymmapHas AnvHa anekTpoAoB B MeTpax
CrepxeHb @ 14,2mMm, L=1500MM CMIMM-XP-15-14 810007 85 nenénHas Ha 1,5
MydbTa MJ1-XP-581 810016 37 Mo KonM4yecTBy CTepXKHEN
HakoHe4YHuK HC-XP-58 810021 36 Mo KonnyecTBy aNEKTPOLOB
[onoBka ygaponpnémHas [Y-XP-58 810 026 38 Mo KoNMYecTBy 3NEKTPOLOB
3axrM CoeaNHUTENbHbIN J19 CTEPXHS 3YJ1-XP-16 810 030 44 Mo KONNYECTBY 3NEKTPOAOB
9 P He meHee cymmapHom aaviHbl
"OpWN30OHTaNbHbIN NPOBOAHNK MM-XP-2030 800 008 32 BAGKTPONOB
o P 3axunm Ha 10 METPOB rOPU30HTaNbHOIO
3axvM coeauHUTENbHBIV 418 NPOBOAHMKA 3YJ1-XP-4040 810032 44 NpOBOAHMKA
Macta anekTponpoBoAsLLAan wp.
aHTMKOPPOBMOHHAS M3A-XP-100 810044 47 BaHka Ha 4 3axunma
JleHTa ruapovsonaumoHHas Nr-xXp-10 810 045 a7 PynoH Ha 6 3axvmoB
Hacapaka ana neppopatopa SDSmax HM-XP-1 810029 46 Hacanka Ha 10 anekTtpoaos
_ YP_1o. CymMMmapHas AnvHa anekTpoAo0B B MeTpax
CrepxeHb @ 17,2mMm, L=1200MMm CMMM-XP-12-17 810008 & TR 1,2
MydTa MJ1-XP-34 810018 37 [0 KONMYECTBY CTEPXKHEN
HakoHe4yHnk HC-XP-34 810 022 36 Mo KONMYECTBY 3NEKTPOAOB
[onoBka yoaponpnémHas ry-XpP-34 810 027 38 Mo KONMYECTBY 3NEKTPOAOB
3axrM COeaNHUTENbHBIN A1 CTEPXHS 3YN-XP-17 810031 44 Mo KonmM4yecTBy a1eKTPOA0B
5 DL He meHee cymmapHo aanHbl
"OpW130HTabHbIN MPOBOAHWK MM-XP-2030 800 008 32 ANEKTPOIOB
o Nph 3axvm Ha 10 METPOB rOPU30OHTaNLHOIO
3axvM coeauHUTENbHbIV 018 NPOBOAHMKA 3Y1-XP-4040 810032 44 NPOBOAHMKA
[MacTta anekTponpoBoasLas YP.
aHTVKOPPO3MOHHAS! M3A-XP-100 810 044 47 BaHka Ha 4 3axuma
JleHTa ruapovsonsaUmoHHas Nr-xP-10 810 045 47 PynoH Ha 6 3axunmoB
Hacapka ons nepdoparopa SDSmax HIM-XP-1 810 029 46 Hacapka Ha 10 anektpoaos
_ YP_1E. CymMMmapHas AnvHa anekTpoAoB B MeTpax
CrepxeHb @ 17,2mMm, L=1500mMM CMM-XP-15-17 810 009 35 HenennasAans
MydTa MJ1-XP-34 810018 37 Mo KonMyecTBy CTEPXHEN
HakoHeuYHnk HC-XP-34 810 022 36 Mo KONMYECTBY 3NEKTPOAOB
["onoBka ygaponpuémHas y-XP-34 810 027 38 Mo KoNMYecTBy a1eKTPOA0B
3axrM coeanHUTENbHBbIN A1 CTEPXHS 3Y1-XP-17 810031 44 Mo KOAMYECTBY 3NEKTPOAOB
o RV He meHee cyMMapHOW OavHbI
OpN30OHTaNbHbIM NPOBOAHMK MM-XP-2030 800 008 32 31eKTPOIOB
. 3axum Ha 10 METPOB rOPU30HTaNBHOIO
3aXu1M COeaNHUTENbHBIN AN NPOBOAHMKA 3YJ1-XP-4040 810032 44 NPOBOAHYKA
MacTta anekTponpoBoasLas
aHTUKOPPO3VMOHHaS N3A-XP-100 810044 47 BaHka Ha 4 3axunma
JleHTa ruapounsonsaumoHHas Jr-XP-10 810 045 47 PynoH Ha 6 3axumoB
Hacagka ons nepdopatopa SDSmax HIM-XP-1 810 029 46 Hacapka Ha 10 anekTpoaos
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CymmapHas A/inHa ai1ekTpoaoB B MeTpax

CrepxeHb @ 16MM, L=1500MM CH-XP-15-16 810 005 34 R B 1.5
MydTa MH-XP-58 810019 37 Mo KoNM4eCTBY CTEPXHEN
« | HakoHeuHvk HC-XP-58 810023 36 Mo KoNM4ecTBy aNeKTPoa0B
% [onoBka ynaponpuémHas Y-XP-58 810 026 38 [0 KONMYECTBY 3NEKTPOAOB
L o 3axvM COeANHUTENBHBIA AJ19 CTEPXHS 3YH-XP-17 810034 45 Mo KonmM4yecTBy anekTpPoaoB
3 ¢ .
D X o P He meHee cymMMapHOU AnvHbI
a:) q:) OPV30HTaNbHBIN MPOBOAHMK MH-XP-3035 800 005 32 5NEKTPOMOB
2 o 3axvM Ha 10 METPOB rOPU30OHTaNILHOrO
(E 3aXvM CoeauHUTENbHbIV A8 NPOBOAHMKA 3YL-XP-4040 810033 44 NPOBOAHNKA
(@]
[Macta anektponpoBoadLas P
aHTVKOPPO3MOHHAS! M3A-XP-100 810044 47 BaHka Ha 4 3axuma
JleHTa ruapomn3onaumoHHas JIr-XP-10 810 045 47 PynoH Ha 6 3axunmoB
Hacapka ans nepcdopatopa SDSmax HIM-XP-1 810029 46 Hacapka Ha 10 anekTpoaoB
_ CM-XP-12- CymmapHas annHa 91ekTpoaoB B METpax
CrepxeHb @ 15MM, L=1200Mm 15-L1 810011 35 SR HE 7,2
LLInnnbka coeamHuTenbHas LLB-XP-10 810020 38 Mo konn4ecTBy CTEPXHEN
HakoHeuyHnk HCH-XP-15 810 024 36 Mo KONMYECTBY NEKTPOAOB
[onoska yoaponpuémHas [Y-XP-10 810028 39 Mo KoNM4ecTBy a1eKTPOA0B
3axrM COeaNHUTENBHBIN 419 CTEPXKHS 3YJ1-XP-16 8100832 44 Mo KonM4ecTBy aNeKTPoa0B
. yp. He meHee cymmapHOm nnHbl
[OpV30OHTasbHbIN NPOBOAHNUK MM-XP-2030 800 008 32 57EKTPOMOB
o 3axum Ha 10 METPOB rOPU30OHTaNbHOIrO
3axvM coeanHUTENbHBIN 15 NPOBOAHMKA 3YJ1-XP-4040 810 033 44 NPOBOAHNKA
MacTa anekTponposoadLLas wp._
aHTVKOPPOBVOHHAS M3A-XP-100 810044 47 BaHka Ha 4 3axunma
JleHTa rugpon3onsumoHHas JIMr-XP-10 810 045 47 PynoH Ha 6 3axunmoB
% & | Hacanka ans nepdopatopa SDSmax HIM-XP-1 810029 46 Hacapka Ha 10 anekTpoaoB
s 9]
= _ CM-XP-12- CymMMapHas AnvnHa anekTpoaoB B MeTpax
O CrepxeHb @ 20mMm, L=1200mMm 50-L11 810015 35 TR v 7,2
LLInunbka coeamHuTensHas LLIB-XP-10 810020 38 Mo KONMYecTBY CTEPXKHEN
HakoHe4yHunk HCH-XP-20 810 025 36 Mo KoNMYeCTBY 3NEKTPOAOB
[onoBka yoaponpuémHas Y-XP-10 810028 39 Mo konu4yecTBy anekTpPoaoB
3axrM COeANHUTENbHbIN A1 CTEPXHS 3YN-XP-17 810031 44 o KoNM4ecTBy a1eKTPOA0B
9 P He meHee cymMapHo AsnHbl
[OpV30OHTaNbHbIN NPOBOAHMK MM-XP-2030 800 008 32 aN1eKTPON0B
o 3axunm Ha 10 METPOB rOpU30HTaNbHOroO
3axvM COeauHUTENbHBIV 015 NPOBOAHMKA 3YJ1-XP-4040 810032 44 MPOBOAHMKA
Macta anektponposoagLLan P
aHTVIKOPPO3VIOHHAS M3A-XP-100 810 044 47 BaHka Ha 4 3axunma
JleHTa ruopounsonaunoHHas JIr-XP-10 810045 47 PynoH Ha 6 3ax1moB
Hacaaka ang neppopatopa SDSmax HM-XP-1 810029 46 Hacanka Ha 10 anekTtpoaos

CMNPABOYHAA NHOOPMALINSA
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pPOCCUA
S
= Tabavya 12.
8 Komninekraumsa Y3K Ha 6aze a71eKTpomTndeCckix 3J1eKTP040B.
T
% E Komnnekrtyowme
= 5
% = HaumeHoBaHue ApT:g&"e';)""'" ?(;g::g':: Heo6xoanMOe KONMYECTBO
O ~ ~
2 3’;?;;80” D UL AR T 30H-XP-3-B 810039 40 B cooTBETCTBUM C pacy&Tom 3Y
E 3axrM coeanHUTENbHbI AN1A 3nekTpoaa 3YH-XP-17 810 034 45 [0 KONIMYECTBY 3NEKTPOAOB
= =
n "OpV30HTasIbHbIN NPOBOAHMK ML-XP-4040 800 003 32 g ;'eek':\'ﬂpeol—heoeB(ilyl\’/\IAHMO?erHHO}-IV(I)LIZwHV;HEI 2
3axvM coeanHUTENbHbIV 18 NPOBOAHMKA 3YLI-XP-4040 810 033 44 Saxum Ha 10 rsggg;;ﬁf:somanworo
MacTta anekTponpoBoasLlas YP.
aHTUKOPPO3MOHHAS M3A-XP-100 810044 47 BaHka Ha 4 3axunma
JleHTa ruapoun3onsauUmMoHHas JIM-XP-10 810 045 47 PynoH Ha 6 3axunmoB
32%2%9;" BEPTUKa/IbHbIN KOMMNEKTHIV 6 39H-XP-6-B 810 040 40 B cootBeTcTBUM C pacyETom 3Y
3axrM coeanHUTENbHbI 419 3NekTpoaa 3YH-XP-17 810034 45 o KoNM4ecTBy aN1eKTPoa0B
"OpV30HTaNbHbIN NPOBOAHMK ML-XP-4040 800 003 32 g J";'eeK':\'ApE(:)FfOeBCVS:\ZAHMO?KDEHH?-{%QHHV;HEI 2
- 3axum Ha 10 METPOB FOPU3OHTaNIBHOMO
3aX1M COeaNHUTENbHBIN AN NPOBOAHMKA 3YLI-XP-4040 810033 44
= NPOBOAHVKA
3 | Macrtaanektponposoadilas YP.
% aHTUKOPPO3VMOHHAS M3A-XP-100 810044 a7 BaHka Ha 4 3axnma
o
=~ > § JleHTa ruapoun3onsaumoHHas Nr-xpP-10 810 045 47 PynoH Ha 6 3axunmoB
Q T = =
g cle Sl L L A 38H-XP-3-T 810041 41 B COOTBETCTBIMN G pacu&Tom 3Y
o
9| 5 3ax1M COeNHUTENbHbIN AN anekTpoaa 3YH-XP-17 810034 45 Mo KONMYECTBY 3NEKTPOAOB
T O =
% "OpW130HTabHbIN NPOBOAHUK ML-XP-4040 800 003 32 g J'IHeeKypeO’:‘D,eOeBC\};\’/\I/IH’%E:}(peHHO}—IV(I')gnHVéHEI,2
= > 3axvM Ha 10 METPOB rOPU30OHTaNILHOrO
5 3axvM coeanHUTENbHBIV 418 NPOBOAHMKA 3YLI-XP-4040 810033 44 NpPOBOAHMIKA
o MacTa an1ekTponpoBoadALLAs
g AHTVKOPPO3MOHHAS M3A-XP-100 810 044 47 BaHka Ha 4 3axuma
3 JleHTa ruapovsonaunmoHHas JIr-XP-10 810045 47 PynoH Ha 6 3axvnmoB
32%‘;;‘;9& MOV ] L st s 39H-XP-6-T 810 042 41 B COOTBETGTBUM G pac&ToM 3Y
3axvM coeauHUTENbHbI AN1F anekTpoaa 3YH-XP-17 810034 45 Mo KoNMYeCTBY aNEKTPOAOB
[ H [ OpV30HTasNbHbIN NPOBOAHMK MLL-XP-4040 800 003 32 g Jtl—'eeKypeoHﬂeOeBci/ynzAH’\Ao?erHH?—F(I)gﬂHgH‘ZDI 2
@ 3axvM coegnHUTENbHbIV 018 NPOBOAHMKA 3YLI-XP-4040 810 033 44 Saxum Ha 10 xsggg;;ﬁf;somanworo
; [MacTta anekTponpoBoasLas P
<@:,> AHTUKOPPO3MOHHas M3A-XP-100 810044 47 BaHka Ha 4 3axunma
JleHTa ruaponsonsaumoHHas JIFr-XP-10 810 045 47 PynoH Ha 6 3axknmoB
e 35M-XP-3-B 810035 42 B COOTBETCTBIM G pacH&ToM 3Y
3axrM coegnHUTENbHbI 418 3NekTpoaa 3YJ1-XP-4040 810032 44 Mo KonM4ecTBy aNekTPoa0B
[OpV30HTasbHbIN NPOBOAHMK [MM-XP-2030 800 008 32 g J'I'—|eeK'IMpeO|L,eOeBnyl\;\IAHMO?i(peHHC:-FIOIE/"IﬂHV;HEI2
3axvM coeanHUTENbHbIV 8 NPOBOAHMKA 3YJ1-XP-4040 810032 44 Saxum Ha 10 ;n:ggg;gmolf:wmanworo
Macra anexkTponposoastias S
aHTUKOPPO3MOHHaS M3A-XP-100 810044 47 BaHka Ha 4 3axunma
o
) & | Jlenta ruppor3onsLMoHHas JIr-XP-10 810 045 47 PynoH Ha 6 3ax1uMoB
= Q = .
% = 32%2%9‘1 RO E S 39M-XP-6-B 810 036 42 B cooteeTcTBuM € pacyétom 3Y
3ax1M coeanHUTENbHbI 419 3NekTpoaa 3YJ1-XP-4040 810032 44 o KoNM4ecTBy aN1eKTPoA0B
FOPUM3OHTabHbIN MPOBOAHNK MM-XP-2030 800008 32 . J'jeerp%*foeB%"H“ngpe”H%Q”H‘;“‘z" "
3ax1M COeaANHUTENbHbIN AN NPOBOAHMKA 3YJ1-XP-4040 810032 44 Saxum Ha 10 ;Aggsgg;gf:somanworo
Macta anekTponpoBoasLLasn YP.
aHTUKOPPOBVMOHHAS M3A-XP-100 810044 a7 BaHka Ha 4 3axunma
JleHTa ruaponsonaumoHHas Nr-Xpe-10 810 045 47 PynoH Ha 6 3axunmos
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E Komnnexryiowme =1
( <
5 N A | o =
= HaumeHoBaHue pT::xn’:L"hm K;gg::'r": HeoGxoaumoe Konm4ecTeo [a}
o
. » S
32%;80"1 TERERITEN L) FON NS HET & 33M-XP-3-I" 810037 43 B cootBeTCTBUM C pacyiéTom 3Y §
3axvM COeANHUTENBHBIN 419 9neKkTpoaa 3YJ/1-XP-4040 8100832 44 Mo KONM4eCTBY 3NEKTPOAOB 5
” I
[Opr30OHTaNbHbLIA NPOBOAHUK MM-XP-2030 800 008 32 - reirpeofjsi/ynTH%i%HH%Vcl)ﬁnHmaHg 2 6
’ [
<t
3axvM COeaNHUTENbHBI A1 NPOBOAHMKA 3YJ1-XP-4040 810032 44 Saxum Ha 10 gggggﬁ;ﬁf:somanworo %
(@]
Macta anekTponpoBoasLLas P
. aHTVKOPPO3MOHHAS M3A-XP-100 810044 47 BaHka Ha 4 3axumMa
E & | JlenTa rmaponsonsUMoHHas JIF-XP-10 810045 47 PynoH Ha 6 3ax1moB
(9]
B = 32%;@‘3’1 ISR A =171 @ 39M-XP-6-T 810038 43 B cooTBeTCTBUN C paci&Tom 3Y
3axvM COeANHUTENBHBIN AN1A 9neKkTpoaa 3YJ1-XP-4040 810032 44 o KoNMYecTBy 3N1EKTPOLOB
[OpV30HTaNbHbIA NPOBOAHMK MMM-XP-2030 800 008 32 . ;'eeKrpeong%VXH%?EHHOH%‘;”HM;E' 2
3axvM CoeaNHUTENbHBIN 415 NPOBOAHMKA 3YJ1-XP-4040 810032 44 Saxum Ha 10 xg;ggzgﬁf;somanworo
[MacTa anektponpoBoasLLas P
AHTVKOPPO3MOHHAs M3A-XP-100 810044 47 BaHka Ha 4 3axuma
JleHTa ruapon3onaumoHHas Jr-XP-10 810045 47 PynoH Ha 6 3axnmoB

*Komnnektauust anektponos cepuin 39H-XP 1 33M-XP npencrtasneHa B Tabnuue 13.

Tabnmuya 13. g
Komnnekraums anektponos cepui 3OH-XP n 39M-XP. %
Sensy | mussy | memsy | semey 2
OneKkTpoa, 9NeKTPONTUYECKNA BEPTUKabHbIN, L=3000 MM 1 - = o E)
OneKkTpoa, 9NeKTPOINTUYECKUIA BEPTUKabHbIN, L=6000 MM - 1 - - %
OneKkTpoa, 9NeKTPOINTUYECKMIA FOpU30oHTasbHbIN, L=3000 MM - = 1 - .5
OneKTpo., ANEKTPONUTUHECKUI TOPU3OHTaNbHbBIN, L=6000 MM - - o 1 %
Konoaew, MHCNEeKLUMOHHbIN, LT, 1 1 1 1 E
MaTtepwuan onTMMmsaLmMmn 3a3emnenHmns, Kr 80 160 80 160 X
BeHTOHUT, KI 2 2 60 120
CMecCb 3NeKTPONUTUHECKMX CONet Ha AOCHIMNKY, KI 10 10 10 10 |
Macnopt 1 1 1 1
PyKoBOACTBO MO MOHTaXYy M 9KCMyaTaumn 1 1 1 1 [H[
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% MoHTax Y3K Ha 6a3e MoAyNbHbIX FYOUHHBIX 31€KTPOAOB
P

3 MoHTax ns3nenma OCyLLECTBASETCA B COOTBETCTBUM C PyKOBOA- Cxema moHTaxa Y3K Ha 6a3e CTepXHen 13 OLMHKOBaHHOM CTa-
= CTBOM MO MOHTaXy ¥ 3KCMayaTtauun, KOTOpoe BXOAUT B COCTaB nn cepun CUM-XP npeactaenexa Ha Pucykke 3.
= Kaxxgoro nocrasnsaemMoro komnnekra Y3K.
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PucyHok 3. Cxema moHTaxa ¥Y3K Ha 6a3e Moy ibHbIX I71yOuMHHbIX 3/1EKTPOL0B.
1 — HAKOHEYHUK, 2 — CTePXEHb, 3 — COEANHUTENIbHAS MyPTa,; 4 — rOPU3OHTAaNIbHbIV 3a3EMINTESb, 5 — YHUBEPCATbHbIV 3aXUM;
6 — yaapornpuémHas rooBka




YCTpoiicTBO 3a3emnsiollee komnnektHoe (Y3K). CnpasoyHas nidopmaLuus t haker
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MocnepoBaTenbHOCTb MOHTaXa.

1. Bbikonatb nprsiMOK ¢ padMepamu, ykasaHHbIMN B CXEME MOH- 2. ObpaboTaTb TOKONPOBOASALLEN NAcToM pe3bby ¢ 060MX KOHLOB
Taxa. CTEPXHS (2).

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

6

3

< l/

4. C nomoulplo TPyOHOro Kto4a HaBEPHYTb COeAUHUTENbHYIO 5. BeepHyTb yaaponprémMHyto ronosky (6) B MydTy (3) 4o ynopa.
MydTy (3) Ha Opyror KoHeL, CTEPXHS (2) Ao ynopa.

CNPABOYHAA UHDOOPMALINA

Katanor Hakel 2016/2017
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6. YCTaHOBUTL COBpPaHHbI CTEPXEHb B BEPTUKAbHOM 8. Bkto4nTb OTOOWHbIN MOMOTOK 1 MPOU3BECTU NOrPyKe-
MOJIOXEHNN HAKOHEYHMKOM BHM3 Ha AHO NMpusiMKa. HKE B 3EMJII0 MEPBOro CTEePXKHs Ha ryouHy L1~1250 mm. Hag no-

BEPXHOCTBIO 3EM/IM A0/KHA OCTaBaTbCs HYaCTb CTEPXHSA JJIMHOM
7. YCTaHOBUTL BEPTUKASIbHO OTOOVHbIN MOIOTOK C 3aKpe- ~250 MM.

NMNEHHOW YAAPHOWM HACaaKON B MPUEMHYIO FOSTIOBKY.
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9. BbIBEPHYTb YAAPONPUEMHYIO FOSI0BKY (6) U3 cOeanHUTENBHON MYPThI (3).
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. ObpaboTaTtb TOKONPOBOAALLEN NACTOM Pe3bOy C 060X KOH-

LIOB CNEeYOLLEro CTePXHS (2).

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

ynopa.

. C nomMoulplo TPyOHOro Klo4a HaBEePHYTb COeANHUTENbHYIO

MY®DTY (3) Ha BEPXHNI KOHELL CTEPXHSA (2) A0 ynopa.

. B coepmHuntenbHyio MydTy (3) BBEPHYTb YOAAPOMNPUEMHYIO

ronoBky (6).

. MNorpy3unTb o4epeaHom CTepXeHb (2) anekTpoaa B 3eMJlio B

COOTBETCTBUN C MyHKTaMu 7-8.

. PeKOMeH,D,yeTCﬂ npom3BodnTb 3aMep COonpoTuBIEeHNA 3a-

3EMNIAIOLLEro a1eKTpoaa nocne norpyxeHna Kaxaoro o4ye-

16.

17.

18.

YcTtpoiicTBo 3asemnsiolee komnnektHoe (Y3K). CnpasoyHas nHdopmaums

peaHoro ctepxHs. CtabuibHOe yMeHbLIeHe ConpoTUBe-
HVs ByAeT CBUAETENbCTBOBATL O LENIOCTHOCTU KOHCTPYKLIMN.

BbINONHUTL AencTBMS NyHKTOB 9-15 00 Tex nop, noka He Oy-
neT AOCTUrHyTa Heobxoaumas rinybuHa NnorpyxeHus anek-
TpoAa.

MoacoennHNTL 3NEeKTPOA K FOPU3OHTaIbHOMY 3a3EMNTENIO
(4) C MOMOLLBIO YHMBEPCANTBHOMO 3axuma (5) nnm TepMumT-
HOW cBapku. MNepen coeanHEHNEM BHYTPEHHNE NOBEPXHO-
CTU 3aXMma pekomeHayeTcs 06paboTatb TOKONPOBOASALLEN
nacton. focne 3atsaxky 60NTOB 3aXMM r'MAPOMU30NNPOBaTb
rMapPON30ASLIMOHHON NEHTON.

YCTaHOBUTb, NPU Hanuynu, CMOTPOBOM (MHCMAEKLMOHHBIN)
konogeu. Kpblwka konoaua AomkHa HaX0AMTbCS Ha YPOBHE
WV YyTb BbILLE YPOBHS 3E€MIN.



YCTpoiicTBO 3a3emnsiollee komnnektHoe (Y3K). CnpasoyHas nidopmaLuus t haker
-

PoccuA

MonTtax Y3K Ha 0a3e aneKTponuTUYeCcKux asieKTpoaos. =
=0
MoHTax 13nenna oCcyLecTBAAeTCs B COOTBETCTBMM C PykoBoa- Cxema MoHTaxa Y3K Ha 6ase BepTuKasbHbIX 3NeKTponnTnye- <§(
CTBOM MO MOHTaXy W1 3KcryaTaumm, KOTopoe BXOAUT B COCTaB CKWNX 91EKTPOAOB NpeacTaBneHa Ha PUcyHke 4. %
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PucyHok 4. Cxema moHTaxa Y3K Ha 6a3e 371eKTpOIMTUHECKMX S71eKTPOA0B.




t hakel® YCTPOWCTBO 3a3emnsioLLee kommnekTHoe (Y3K). CrpasoyHas uHpopmaLms
-

PoccuA

MocnepoBaTtenbHOCTb MOHTAaXa.
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1. MpobypuTb BEPTMKANBHYIO CKBaXMHY (1) AMAMETPOM HE MeHee 2. B BepxHei yact NpoOypeHHOM CKBaXWHbI NPOOYpUTbL Un
150 MM Ha ryOuHY paBHyto annHe anektpoga nnoc 150 mm; BbIKONaTb CKBaXUHY AnaMeTpom 350 MM 1 rnybuHom 260 MMm.




YCTpoiicTBO 3a3emnsiollee komnnektHoe (Y3K). CnpasoyHas nidopmaLuus t haker
-

PoccuA

CNPABOYHAA UHDOOPMALINA

Katanor Hakel 2016/2017

3. Pa3BecT BEHTOHUTOBYIO MMHY C BOAOW A0 NYyCTON CMETaHO06pa3HOM KOHCUCTEHLMM U MOMECTUTbL PACTBOP (2) Ha AHO CKBaXMHbI (1).




t hakel® YCTPOWCTBO 3a3emnsioLLee kommnekTHoe (Y3K). CrpasoyHas uHpopmaLms
-

PoccuA

BUTIVINdO®HW BYHhO8VdLID
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4. YpanuTb 3alMTHYIO JIEHTY KPaACHOrO LBeTa C HUXHEero
CNVBHOrO OTBEPCTUA [J1S pacTekaHua aJiekTponanTa B
rpyHTe.

5. He yoanatb 3alWMTHYIO NEHTY YEPHOrO LBETA CO CIMBHBIX OT-
BEPCTUN MO AJIVHE 31EKTPOAA MPU NCMONb30BaHNM Matepuva-
na onTumMmsaumm sasemnenusa (MO3).

. He ypmanatb salmTHYO NeHTy 3en8HOro uBeTa C BeHTUNA-

LMOHHbIX OTBEPCTUI 4O NOTPYXEHUS 31eKTpoaa M 3acbinku
MO3 B CKBaXMHY.

. MomecTuTb anekTpos (3) B ckBaxkuHy (1) Tak, 4To Obl CAMBHOE

OTBEPCTUNE B HWXHEN 4acTn anekTpoaa Norpysnnoch B pac-
TBOP OEHTOHUTOBOW MUHbI (2).



YCTPOICTBO 3a3emnsioLLee komnnektHoe (Y3K). CnpasouHas nHdopmaLms t haker
>

PoccuA

CNPABOYHAA UHDOOPMALINA

Katanor Hakel 2016/2017

8. 3anofHnTb OKON03NEKTPOAHOE MPOCTPAHCTBO B CKBaXMHE Ma- 10. YoanuTb 3alMTHYIO NEHTY 3e1EHOIO LBETA C BEHTUIALMOHHbIX
TepvanomM onTuMn3daunmn 3azemneHns (4). OTBEPCTUN.

9. B BepxHel yacTu anekTpoaa Npomn3BeCcT/ NOACHINKY FPYHTOM A0 11. YcTtaHoBKa cyYMTaAeTCs BbINOJHEHHOW NPaBWIbHO, €CNN BEH-
OTMETKM «MPUCHINKA A0 OTMETKM». TUAAUMOHHbBIE OTBEPCTUS HAXOOATCHA HaZ, YDOBHEM MPUCHINKN.




-
- hakel

BUTIYINdOPHN BYHROEVYdLIO

/102/910¢ [9XeH JoeLe)y

12.

13.

PoccuA

MoacoeanHnTb 3a3eMAALWNNA NPOBOAHNUK (7) K 3neKkT-
poay C NMOMOLLBbID HakOHeYHUKa C ABYMA OTBEPCTUAMU U
3aTaHyTb cHavana oObIMHOW rakon, 3aTem raiikomn-Kos-
naskom. Jns npenoTBpaLLeHra packpy4mMBaHua UCMNoSb-
30BaThb Wanby-rposep.

MoacoeanHnTb ApYron KOHEL, 3a3eMSIOLLLETO MPOBOOHN-
Ka (7) anektpona K KOHTypy 3a3emneHns (5) ¢ noMoLpio
YHMBEPCANbHOrO 3axumma (6) 3aKkpenmB HaKOHEYHNK NpPO-
BOJHMKa Ha 0gHOM 13 6oNTOB 3axuma. lNepen coegnHe-
HUEM BHYTPEHHME MOBEPXHOCTY 3aXMMa PEKOMEHAYETCA
obpaboTaTtb TOKOMpOBOASLLEN nacTol. [locne 3aTaxkKn
OONTOB 3aXUM TMOPON30AMPOBATb MMAPOU30NALNOHHON
JIEHTON.

14.

15.

YcTtpoiicTBo 3asemnsiolee komnnektHoe (Y3K). CnpasoyHas nHdopmaums

YCTaHOBUTbL CMOTPOBOM (MHCMEKUMOHHBIN) Konoael, (8).
Kpbilwka konoaua AOmKHa HaXOANTbCA HA YPOBHE NN YyTb
BbILLE YPOBHS 3EMIIN.

Mpu MOHTaxe B rPyHTax C BbICOKUM yAesbHbIM COMPOTUB-
JleHVeM AN YCKOPEHHOro MOBbILWEHWs MPOBOAUMOCTU
rpyHTa peKkoMeHAyeTcs MNpoM3BEeCcTU crenylouine Aei-
cTBUS:

- caoenatb pacTBOP XM0PUCTOrO HaTpus (Ha 20 NUTPOB BOAbI

1 kr conny;

- CHSITb BEPXHIOIO 3arnyLuky ¢ anektpoaa (3);
- B/IUTb NOJTY4EHHbIR PACTBOP B 31EKTPOA;
- YCTaHOBUTbL 3aryLUKy 1 3aKpbiTb JIOK KOM0ALA.



Komnnekryowipe

0719 3a3eMNA0LLMX YCTPOWCTB




t hakel® KomnnekTyioLme st 3a3eMAsIOLLUX YCTPONCTB
; PoCCHS npOBO,D,HVIKVI

MPOBOAHUKM NPSAMOYIrOSIbHOFO CE4YEeHUS
cepun MNML-XP, NMH-XP, NMM-XP

BbiCOokasa KOPPO3MOHHAsA CTOMKOCTb;

+ CooteetctByeT [OCT P 50571.5.54-2013;

+ CootBetctByeT [OCT P M3K 62305-1-2010;

+ CootBetctByeT [OCT P M3K 62561-2-2014;

- CooteetctByeT CO-153-34.21.122-2003;

+  [lpeaHasHayeH ans Cnonb30BaHNS B KAYECTBE FOPU3OHTANIbHbIX 3a3EMN-
Tenen n 3a3eMasaIoLLmxX NPOBOAHNKOB B 3a3EMASIOLLIMX YCTPONCTBAX;

- [locTaBnaoTcs B COCTaBe YCTPOMCTB 3a3eMAAOLLIMX KOMMNekTHbIX Y3K.

g1010d LOA XUTTOIBLINIEVE BUT IUTOIALIILLINON
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~ nu-xXP-4040 NM-XP-2030 MH-XP-3030

Lndp Matepuan Pasmep HxB, mm MNonepeyHoe ceveHne, MMm2 Bec, kr/m N2 no karanory

ML-XP-2540 Cranb ropsyeoumHKkoBaHHas 4,0x25 100 0,800 800 001
ML-XP-3035 Cranb ropsyeoumHKkoBaHHas 3,5x30 105 0,820 800 002
ML-XP-4040 Cranb ropsiyeoumHKkoBaHHas 4,0x40 160 1,250 800 003
MNu-XP-5050 Cranb ropsiyeoLnHKoBaHHas 5,0x50 250 2,000 800 004
MH-XP-3030 Cranb HepxasetoLas 3,0x30 90 0,710 800023
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 0,530 800 008
MM-XP-2530 Menb 3,0x25 67 0,530 800 009
MM-XP-2560 Meznp 6,0x25 150 1,340 800010
MM-XP-3020 Meznp 2,0x30 60 0,530 800011
MM-XP-3850 Meznp 5,0x38 190 1,700 800012
MM-XP-3860 Meznp 6,0x38 228 2,040 800013
MM-XP-5060 Menp 6,0x50 300 2,680 800014




KomnnekTyioLme Ans 3a3eMAsioLLmX YCTPONCTB Q_' haker
MpoBOAHUKY ~

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

Bbicokas KoppOo3MOHHas CTOMKOCTb;

- CootsetctByeT FOCT P 50571.5.54-2013;

- CootsetctyeT TOCT P MOK 62305-1-2010;

- CootsetctByeT TOCT P MOK 62561-2-2014;

- CootsetctByet CO-153-34.21.122-2003;

+  [lpenHa3HayeH onsg ncnob30BaHWs B KAYECTBE MOPU30H-
TaNbHbIX 3a3EMANTENEN 1 3a3EMASIOLLMX MPOBOAHNKOB B
3a3eMNIFIOLLMX YCTPOMCTBAX;

+  [locTaBnsoTcs B COCTaBE YCTPOWCTB 3a3EMASIOLLMX

KOMIIEKTYIOLLUME AJ1A SASEMIAIOLLINX YCTPOUCTB

KomMmnekTHbIx Y3K.
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KLL-XP-08 KM-XP-08 KH-XP-08
LLndp Matepunan Paamep @, Mm MonepeyHoe ceveHne, Mm? Bec, kr/m N2 no karanory

KL-XP-08 CTanb ropayeouUmnHKoBaHHasa 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 Menb 6 28 0,250 800 021

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

KomnnekTyouwme ansa 3a3eMnsaioLLmx yCTponcTB
MyBuHHBIE MOAY/IbHBIE 3a3EMNTENN

CTep>XHU CTalNlbHblE C rOPAYEOLIMHKOBAHHbLIM MOKPbITUEM
cepumn CUIT-XP

31

CLM-XP-15-16 — CTepxeHb CTanbHOM C ropsi4eoLIMHKOBAHHbIM
NOKPBITVEM, CEPUS BNIEMEHTOB YCTPOWCTBA 3a3eMASIOLLEr0
komnnektHoro Y3K, TY-3437-009-79740390-2009;
Bhicokasi KOppO3MOHHAas CTOMKOCTb;

CootsetctByeT TOCT P 50571.5.54-2013;

CootsetcteyeT FOCT P MOK 62305-1-2010;
CootsetctByeT TOCT P MOK 62561.2-2014;
Cootsetctyet CO-153-34.21.122-2003;

COOTBETCTBYET TEXHMYECKOMY LIMPKYNsSpy Accoumaumnm
PocanektpomoHTax N2 11/2006 ot 16 oktsi6ps 2006 roaa;
BHelwHsas pe3bba HapesaHa ¢ ABYX CTOPOH;

MydTOBOE COEIMHEHME;

MpeaHasHayeHbl 115 MOHTaxa MOAYbHbIX FyOVHHBIX
BEPTVKa/bHbIX 3a3eMAnTeNel;

BoamoxHocTb 3arnybnexns o 30 MeTpos;

Cpok akcnnyatauum He MmeHee 15 net;

MocTaBnsieTcst B COCTaBe YCTPOWCTB 3a3eMISILLIMX

KOMMNekTHbIX Y3K.
LWndp AnvHa L, mm HapyxHbli1 &, Mm Pesbba Bec, kr N2 no karanory
cun-xp-15-16 1500 16 5/8”-11 UNC 2,450 810 004

CTepXXHn CTasIbHbIE HEPXXABEIOLLME
cepumn CH-XP

31

CH-XP-15-16 — CTepxeHb CTasbHOW HEPXABEIOLLMIA, cCepust
3/IEMEHTOB YCTPOICTBA 3a3emnstoLero kommnektHoro Y3K,
TY-3437-009-79740390-2009;

BblCOokas KOPPO3NOHHAsA CTOMKOCTb;

CooteetctByeT TOCT P 50571.5.54-2013;

CooteetctByeT FTOCT P M3K 62305-1-2010;
CooteetctByeT FTOCT P M3K 62561.2-2014;
Cootsetctayet CO-153-34.21.122-2003;

COOTBETCTBYET TEXHMYECKOMY LMPKynapy Accoumnasmi
PocanektpomoHTax N2 11/2006 ot 16 okta6psa 2006 roaa;
BHeluHss pesbba HapesaHa C ABYX CTOPOH;

MydTOBOE COEANHEHNE;

MNpeaHa3HaveHbl AN MOHTaXa MOAY/bHbIX FYOUHHBIX
BEPTUKA/bHbIX 3a3eMIUTENEN;

BoamMoxHoCTb 3arnybnenns 1o 30 MeTpos;

Cpok akcnnyataumm He meHee 30 neT;

MocTaBnseTcs B COCTaBe YCTPOVCTB 3a3eMASIOLLIAX

KommnekTHbIx Y3K.
LLndp 'EL'J-MMHS HapyxHbiit @, MM Pesbb6a Bec, kr N2 no karanory
CH-XP-15-16 1500 16 5/8”-11 UNC 2,450 810 005




KomnnekTyowme ans 3a3emMnsaiowmx yCTponcTB t haker
['NyOuHHbIE MOAY/bHbIE 3a3EMNNTENN ~ PoCGHS

CTep>XHU CTaNbHbIE C 3NIEKTPOXMMUNYECKUM
MeOHbIM NoKpbITEM cepun CMI1-XP

CMIM-XP - CTepXHU CTabHbIE C 3NEKTPOXUMUNYECKMM MEAHBIM ?
MOKPLITVEM, CEPVS 3NIEMEHTOB YCTPOWNCTBA 3a3EMASIOLLETO KOM- i
nnekTHoro Y3K, TY-3437-009-79740390-2009;

BbiCOKast KOPPO3NOHHASA CTOMKOCTb; ‘
CootsetcTByeT FOCT P 50571.5.54-2013;

CootsetcTByeT FTOCT P MOK 62305-1-2010; ‘
CootsetcTByeT FOCT P M3OK 62561.2-2014;

CootsetcTByeT CO-153-34.21.122-20083; »\L
COOTBETCTBYET TEXHUYECKOMY LpKynapy Accoumaumnm

PocanektpomoHTax N2 11/2006 ot 16 okT6ps 2006 roaa;
BHelwHss pe3bba HakaTaHa C ABYX CTOPOH;

MydTOBOE COEANHEHNE;

MpeaHasHayeHbl A1 MOHTaXa MOAY/bHbIX FYOUHHbBIX
BEPTUKA/IbHLIX 3a3eMUTENEN;

Bo3MOoxHOCTb 3arnybnenms 0o 30 MeTpoB;

Cpok akcnnyataumm He meHee 25 neT;

MocTaBnseTcs B COCTaBe YCTPOMCTB 3a3eMASIOLLINX
KoMnnekTHbIX Y3K.

35

KOMIIEKTYIOLLUME AJ1A SASEMIAIOLLINX YCTPOUCTB

35

LWndp 'DL'“MMHS HapyxHblit @, Mm Pesbb6a Bec, kr N2 no karanory

CMM-XP-12-14 1200 14,2 5/8"-11 UNC 1,500 810006
CMM-XP-15-14 1500 14,2 5/8"-11 UNC 1,900 810007
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

CTepxHn MegHble

cepumn CM-XP

Katanor Hakel 2016/2017

MI0

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

BbiCOKkas KOPPO3NOHHAA CTOMKOCTb;

CooteetcteyeT FTOCT P 50571.5.54-2013,;

CootsetcteyeT FTOCT P MK 62305-1-2010;
CootsetcteyeT FTOCT P MOK 62561.2-2014;
Coortsetcteyet CO-153-34.21.122-2003;

COOTBETCTBYET TEXHNHYECKOMY LIMPKYNSpy AccoLmaLim
PocanektpomoHnTax N2 11/2006 ot 16 okTsibps 2006 roga;
BHyTpeHHss pe3bba HapesaHa C ABYX CTOPOH;
LLInnneyHoe coeamHeHme;

MpenHasHaveHbl 415 MOHTaXa MOYNbHbIX BEPTUKASbHbIX
3a3emnutenen;

BoaMoxHOCTb 3arnybnenms o 20 MeTpos;

Cpok akcnnyataumm He mexee 30 feT;

MocTaBAATCA B COCTaBE YCTPOMCTB 3238 MASHOLLMX

S =

KOMMNekTHbIX Y3K. |
M10
LLndp ,EII_ﬁmﬂa HapyxHblit @, MM Pesbba Bec, kr Ne no katanory
CM-XP-12-15-L1 1200 15 M10 1,640 810011
CM-XP-12-20-LL 1200 20 M10 3,340 810015
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HakoHeYHUKN cTasibHble
cepumn HC-XP

KomnnekTyouwme ansa 3a3eMnsaioLLmx yCTponcTB
MyBuHHBIE MOAY/IbHBIE 3a3EMNTENN

HC-XP — HakOHe4YHWKM CTanbHble, CEPUSt SN1EMEHTOB YCTPONCTBA
3azemndtoulero komnnektHoro Y3K, TY-3437-009-79740390-
2009;

HakoHEeYHVK C BHYTPEHHEe pe3bboil;

MpenHasHayeH oig yMeHbLIEHNS CONPOTUBNEHNS
NMPOHVKHOBEHWNSI CTEPXKHS B TPYHT;

locTaBnaeTcs B COCTaBE YCTPOMCTB 3a3EMAOLLAX

KommnekTHbIx Y3K.
N
VA
LWndp Anvna 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

HakOHEeYHMKM CTaNbHbIE HEPXABEOLVE
cepum HCH-XP

HCH-XP — HakoHe4HWKM CTasbHble HEpXaBetoLLImMe, cepus
9N1EMEHTOB YCTPOICTBA 3a3eMNSIOLLEro KoMnnekTHoro Y3K,
TY-3437-009-79740390-2009;

BblCOokas KOPPO3NOHHAsA CTOMKOCTb;

HakoHEeYHVK BBUHYMBAETCS B CTEPXEHB C pe3bboin M10;
MpeaHasHayveH ans yMeHbLUEHNS CONPOTUBAEHUS
NMPOHVKHOBEHWNSI CTEPXKHSI B TPYHT;

MocTaBnseTcs B COCTaBe YCTPOMCTB 3a3eMASIOLLINX

KomMmnekTHbIX Y3K.
[
2
LWndp [ns cTepxHa @, MM JnnHa HakoHevHuka |, Mm Peabba Bec, kr N2 no karanory
HCH-XP-15 15 50 M10 0,020 810024
HCH-XP-20 20 56 M10 0,030 810025




KomnnekTyowme ansa 3a3emMnsiowmx yCTpomncTs t haker
NyOuHHbIE MOAY/bHbIE 3a3EMNNTENN ~ PoCGHS

My Tbl coeauHUTENbHbIE NaTyHHbIE
cepun MJ1-XP

MJT-XP — MydTbl COeAMHUTENbHbIE NATYHHbIE ANS COEANHEHNS
CTEPXHEWN, CEPUS 3/IEMEHTOB YCTPONCTBA 3a3EMASIOLLENO KOM-
nnektHoro Y3K, TY-3437-009-79740390-2009; \

+ BbICOKas KOPPO3VOHHAsA CTOMKOCTb;

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

- CoeavHeHve CTepxHel B Tene MydThl BCTbIK 06ecneyvBaeT
nepenavy ycunus oT CTEPXHS K CTEPXKHIO;

+ MydToBOE CoeanHeHne No3BoNseT n3bexarsb NOBPEXAEHNIA ~
NOKPBITUA CTEPXHEN NPU MOHTAaXE;

. lNpenHasHaveHbl 415 COeMHEHNS CTEPXHEN B COCTaBe BEPTU-
KanbHbIX 3a3EMIUTENEN;

+ [locTaBnsioTcs B COCTaBE YCTPOWCTB 3a3eMASIOLLMX KOMMIEKT-

KOMIIEKTYIOLLUME AJ1A SASEMIAIOLLINX YCTPOUCTB

T
Hbix Y3K. }
G
Lndp @, Mm L, mm [ns crepxHs @, Mm Pesbb6a Bec, kr Ne no katanory
MJ1-XP-581 22 70 16 5/8-11UMC 0,134 810016
MI-XP-582 21 61 14,2 5/8 -11 UMC 0,121 810017
MJ1-XP-34 26 1Al 17,2 3/4-11UMC 0,172 810018

MH-XP-58- MydTa coeanHuTensHasa ctanbHas HepxaseloLas
LNs CTEPXHS @16 MM, cepust 3aNeMeHTOB YCTPOIMCTBA 3a3eMNsHO-
uero komnnektHoro Y3K, TY-3437-009-79740390-2009;
Bbicokas KOpPO3MOHHAsA CTONKOCT;

[ioimoBas umnuHopuyeckas pessba 5/8”;

CoefHeHe cTepxHel B Tene MydThl BCThIk 06ecneynsaet
nepeaayy younus 0T CTEPXHS K CTEPXHIO;

MydToBOE CoeavHeHne No3BonseT n3bexartb NoBPexXaeHWit
NOKPbITUS CTEPXHEN NPU MOHTAXE;

MpenHasHaveHbl 415 COeMHEHNS CTEPXHEN B COCTaBe BEPTU-
KasbHbIX MOAYNbHbIX FYOUHHBIX 3a3EMAUTENEN;

[locTaBnseTcsa B COCTaBe YyCTPOWCTB 3a3EMASAIOLLX KOMMIEKT-
HbIx Y3K.

MydTbl cCOeANHUTESNbHbIE CTasIbHbIE HEPXXAaBEOLME
cepumn MH-XP

o—-

Lndp d, MM L, MM Ans ctepxHs @, MM

Pesbba

Bec, kr

Ne no katanory

MH-XP-58 21 61 16

5/8-11 UMC

0,121

810019
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PoccuA

KomnnekTyouwme ansa 3a3eMnsaioLLmx yCTponcTB
MyBuHHBIE MOAY/IbHBIE 3a3EMNTENN

LLInnnbkn coeguHnTenbHble OPOH30BbIE

cepun LLIB-XP

55

LLIB-XP-10- LUnunbka coeamHuTensHas 6poH3oBas ans
cTepxHst @15/20 MM, cepusi 31eMEHTOB YCTPOCTBA
3asemndiowero komnnektHoro Y3K, TY-3437-009-79740390-
2009;

Ob6ecneunBaeT HaaEXHOe CoeaVHEHNe ABYX MeHbIX CTePXHe
C BHYTpeHHel pe3bboit M10;

KoHCTpyKUws LuNnibkn o6ecneyrBaeT paBHOMEPHYIO nepeaady
CWAbl 3ary6EHNS OT CTEPXKHS K CTPEXHIO;

Bpor3a obnaaaet 601bLIOR XMMUYECKOR YCTONYMBOCTHIO U
OTCYTCTBMEM rasibBaHNYECKOW akTBHOCTY C MEJbIO;
MpeaHasHayeHbl 41 COeIMHEHNS MefIHbIX CTePXXHEel B COCTaBe
BEPTVIKasIbHbIX 3a3eManTenei;

MocTaBnseTcs B COCTaBe YCTPOWCTB 3a3eMASIOLLINX
KoMnnekTHbIX Y3K.

Wndp

[ns ctepxHa @, Mm

Pesbba Bec, kr

N2 no karanory

LB-XP-10

15/20

M10

0,020 810020

[[0ONOBKM yOAPOMNPUEMHbIE CTallbHbIE

cepumn I'Y-XP

ep 1 N -

['Y-XP —onoska ynaponpnemHas cranbHas, Cepus 3/1EMEHTOB
yCTpOKCcTBa 3asemnsiollero komnaektHoro Y3K, TY-3437-009-
79740390-2009;

MNpeaHasHaveHa ona nepefayn MOMEHTA OT YAapPHOro
WNHCTPYMEHTA K CTEPXHIO;

rocTaBnseTcs B COCTaBe YCTPOMCTB 3a3eMASIOLLINX
KoMnnekTHbIX Y3K.

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




KomnnekTyowme ansa 3a3emMnsiowmx yCTpomncTs
NyOuHHbIE MOAY/bHbIE 3a3EMNNTENN

[[0N0OBKM yOAPONPUMEMHbIE CTaJlbHbIE HEPXAaBEIOLLME

cepumn 'YH-XP

'YH-XP - ['onoBka yaaponpremHas ctafibHas HepxasetoLuas,
Cepus 31EMEHTOB YCTPOMCTBA 3a3EMSIOLLENO KOMMIIEKTHOIO
Y3K, TY-3437-009-79740390-2009;

Bbicokas KOppo3niiHas CTOMKOCTb;

MpenHasHaveHa ana nepegadn MoOMeHTa OT yAapHOro
WNHCTPYMEHTA K CTEPXHIO;

[ocTaBnseTcs B COCTaBe YCTPOUCTB 3a3EMASIOLLINX

47

-
- hakel

PoccuA

KOMIIEKTYIOLLUME AJ1A SASEMIAIOLLINX YCTPOUCTB

KomnnekTHbIX Y3K.
M
Lndp [ns crepxHs @, MM Pesbba Bec, kr N2 no kartanory
YH-XP-10 15/20 M10 0,050 810028

Katanor Hakel 2016/2017
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PoccuA

KomnnekTyouwme ansa 3a3eMnsaioLLmx yCTponcTB
ONeKTPONNTUYECKNE 3a3EMITUTENN

3a3eMInTeNn ANEeKTPOSINTUYECKME BEPTUKASIbHbIE CTalIbHbIE
HepXXaBeloLwme KoMekTHole cepmmn 39H-XP-B
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39H-XP-B — 3a3emnutenb snekTponnTUiecknii BepTUKaIbHbIN
CTaJIbHOM HEPXaBEIOLLNIA KOMMNEKTHBIN, CepUs 31EMEHTOB
YCTPOWCTBA 3a3eMASIOLLEr0 KOMMAEKTHOro Y3K,
TY-3437-009-79740390-2009;

Ob6ecneveHune H13KOro 1 CTabubHOro B TeYeHWe AINTENIbHOMo
nepuoaa BPeEMEHN CONPOTUBIIEHNA PaCTEKaHMIO TOKa, MpW
BbICOKOM YA€/IbHOM COMPOTUBIIEHWM TPYHTA 3@ CHET YaCTUYHOM
3aMeHbI FPYHTa Ha MaTepuan ONTMMM3aLny 3a3eMeHNs

C HU3KUM YAEeSIbHbIM CONPOTUBIEHNEM U UCKYCCTBEHHOIO
CHWXEHWNS YAENbHOrO CONPOTUBIIEHNS TPYHTA,;

Ob6ecneveHune H13KOro 1 CTabubHOro B TeYeHne AIUTEeNIbHOMo
nepuoaa BpeEMEHN CONPOTUBIEHNA PpaCTEKaHMIO TOka B
BEYHOMEPSJIbIX FPYHTaxX 32 CHET CHUXEHNSA TEMNEPATypbI
NpOMep3aHns rpyHTa (CO30aHNa Hesamep3aloLen 30HbI) BOKPYT
3M1eKTpoaa;

BblCokas KOPPO3NOHHAsA CTOMKOCTb B arpeCCUBHbIX FPYHTAX;
YMeHbLIeHne Naowaan MoHTaxa 1 nnowlaam 3aHnumaemom 3Y;
JOCTUXEHNE HOPMUPOBAHHON BENNYMHBI CONPOTUBAEHNS 3Y
MUHUMaJIbHBIM KOJIMY4ECTBOM 3/1EKTPOA0B;

ocTaBnaeTcs B COCTaBe YCTPOUCTB 3a3EMAOLLAX
KoMnnekTHbIx Y3K.

Wvdp

Martepwuan

PacnonoxeHue

Avavetp @, MM AnvHa L, MM Bec, kr N2 no karanory

30H-XP-3-B

Cranb HepXasetoulaa

BeptukanbHoe

60,3 3000 20,000 810039

30H-XP-6-B

Cranb HepxxaBeloLLas

BepTtukanbHoe

60,3 6000 40,000 810 040




KomnnekTyouwme ana 3a3emMnsiowmx yCTpomncTs *! haker
AnekTponuTuyeckmne 3aseMnmTenu ~ PocCHA

3a3eMINTeNN ANEKTPOSINTUYECKMNE FOPUSOHTAJIbHbIE CTallbHbIE
HepXxaBeloLme KoMrekTHole cepmum 39H-XP-I

KOMIIEKTYIOLLUME AJ1A SASEMIAIOLLINX YCTPOUCTB

+ 39H-XP-I - 3azemnutens snekTpOAUTUHECKNA FOPU30H-
TabHbIV CTANIbHOW HEPXaBEeoLWMIA KOMIMIEKTHBIV, CEPUS
3/IEMEHTOB YCTPONCTBA 3a3eMJIAIOLLLETO KOMMIEKTHOTO
Y3K, TY-3437-009-79740390-2009;

+ [pumeHsIoTcs TaMm, rae BepTrKanbHoe OypeHne SBnseTcs
HeLenecoobpasHbIM;

+ ObecnedyeHne HU3KOro 1 cTabunbHOro B Te4eHue oam- D
TENbHOro Nepnoaa BpeEMeHV CONPOTUBAEHNSA pacTekaHnio _&1
TOKa, NPW BLICOKOM YAEbHOM CONPOTUBIEHMM TPYHTA 3a
CYET YaCTUYHOW 3aMEHbI FPYHTA Ha MaTepuan onTummnsa- %
LMW 3a3EMIIEHNS C HUSKM YAENbHBIM CONPOTUBIEHVEM
1N NCKYCCTBEHHOMO CHUXEHWNS YAENbHOr0 CONPOTUBIEHNA
rpyHTa;

+ ObecneyeHune H3KOro 1 CTabWIbLHOTO B TeYeHWe ASINTESb- S
HOro Nepnoaa BpeEMeHV CONPOTMBNEHNS pacTekaHns Toka [
B BEYHOMEP3SIbIX FPYHTAX 3a CHET CHUXEHNS TeMNepaTypsbl
NPOMEP3aHNSa rPYHTA (CO34aHMA He3amMep3aloLLEN 30HbI)
BOKPYI SNEKTPOAA;

+  Bbicokas KOppO3MOHHAsA CTOMKOCTb B arpeCCUBHbIX TPYH- 5
Tax; A‘]\ / / 7

. YMeHbLLUEHME MNoLWaan MOHTaxa 1 nnowaam 3aHMMaemMon S
3Y;

+ JloCTnxeHne HOPMUPOBAHHON BENNYMHBI CONPOTUBIEHUSA
3Y MUHMManbHbIM KOAMYECTBOM S71EKTPOAOB;

. [locTaBnaeTcs B COCTaBe YCTPONCTB 3a3eMIIAIOLLIMX KOM-

Katanor Hakel 2016/2017

nnekTHbIX Y3K.
LLndp Marepwvan Pacnonoxexue Jvametp @, Mm JnvHa L, mm Bec, kr N2 no karanory
39H-XP-3-I CTanb Hepxasetowias [opn3oHTanbHoe 60,3 3000+600 24,000 810 041
39H-XP-6-I" CTanb Hepxasewuwias [opun3oHTanbHoe 60,3 6000+600 44,000 810042




t hakel® KomnnekTyouwme ansa 3a3eMnsaioLLmx yCTponcTB
; PoccHA 3J‘|eKTpOJ'II/ITI/HeCK|/|e 3a3emMnnTenmn

3a3eMnTenmn aNIeKTPOSINTUYECKME BEPTUKASIbHbIE MEeOHbIE
KOMMJ1eKTHbIE cepumn 39M-XP-B

30M-XP-B - 3azemnntens SneKTpOAMTUYECKINIA BEPTUKANbHbI

F _,;F_ MeLHbIV KOMMIEKTHbIA, CEPUS 3NEMEHTOB YCTPONCTBA 3a3eMs-
r'& | oLero komnnektHoro Y3K, TY-3437-009-79740390-2009;

=3 A % + ObecneyeHre H13KOro 1 CTabunbHOIO B TEHEHUE ANUTENbHO-

)

roO Nepuoaa BPEMEHM COMPOTUBIEHNS paCTEKaHMIO Toka, Npw
BbICOKOM YAE€/IbHOM CONPOTUBIEHWM FPYHTA 3@ CHET YaCTUYHOM
3aMeHbl FPyHTa Ha MaTepuasn onTMM3aLmmn 3a3emeHns ¢ H13-
KM yOenbHbIM CONPOTUBAEHNEM N UCKYCCTBEHHOMO CHUXKEHNS
YAENbHOrO COMPOTUBEHNS TPYHTA,;

+ ObecneyeHne H1U3KOro 1 cTabunbHOro B TEYEHME ONTENBHOMO

= e nepuoaa BPEMEHN CONPOTUBNIEHNSA PACTEKAHMIO TOKA B BEYHO-
MEP3MbIX FPYHTaX 3a CHET CHXEHWSA TeMMepaTypbl NPOMEP3aHus
rPYHTa (CO34aHMA He3amep3aloLLEel 30HbI) BOKPYr 3/1EKTPOAR,;

. BblCOokas KOPPO3NOHHAsA CTOMKOCTb B arPeCCUBHbIX FPYHTAX;

. YMeHbLUeHMe NNoLWaam MoHTaxa 1 nnoLuaam 3aHnmaemom 3Y;

+ [OCTUXEHNE HOPMUPOBAHHOI BENNYMHBI CONPOTUBAEHNS 3Y

MUHUMaJIbHBIM KOJIMYECTBOM 3/1EKTPOA0B;

—T_ . MpUMeHSIOTCS Ha 0ObekTax HeTEra3oBOM OTPACM B 30HAX
OEeNCTBUS CUCTEMbI SNIEKTPOXMMUYECKON 3aLLNThI;

. [ocTaBnaeTcs B COCTaBe YCTPONCTB 3a3eMIIAIOLLIMX KOMMIEKT-
HbIx Y3K.

{
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LLnpp Marepuan Pacnonoxexune [vameTp @, MM JnvHa L, mm Bec, kr N2 no katanory
39M-XP-3-B Menb BeptukanbHoe 54 3000 18,000 8100835
35M-XP-6-B Menb BepTukansHoe 54 6000 36,000 810 036




KomnnekTyowme ansa 3a3emMnsiowmx yCTpomncTs *! haker
AnekTponuTuyeckmne 3aseMnmTenu ~ PocCHA

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

KOMIIEKTYIOLLUME AJ1A SASEMIAIOLLINX YCTPOUCTB

+ 30M-XP-I" — 3azemnutenb 3neKTpONUTUYECKINIA FOPU-
30HTasIbHbIA MELHbIN KOMMIEKTHbIN, CEPUS 91IEMEHTOB
YCTPOICTBA 3a3emnsioLlero komnnektHoro Y3K, TY-3437-
009-79740390-2009;

+ [pumeHsIoTcs TaMm, rae BepTrKanbHoe OypeHne SBnseTcs
HeLenecoobpasHbIM;

+ Ob6ecneyeHune H13KOro 1 CTabWIbLHOrO B TEYEHUE ANn-
TENbHOMO Neproaa BPEMEHV CONPOTUBAEHNS PACTEKAHMNIO
TOKa, MPY BbICOKOM YAEbHOM CONPOTVBAEHMM FPYHTa 3a
CYET YaCTUYHOW 3aMEHbI FPYHTA Ha MaTepran onTuMmmnsa- D

LN 3a3EMIEHNS C HU3KMM YAE/bHbIM CONMPOTUBAEHNEM _41

Katanor Hakel 2016/2017

N NCKYCCTBEHHOIO CHXEHWS YaeNbHOro COnpoTVBEHNS
rPyHTa,;

+ ObecnedyeHne H3KOro 1 cTabunibHOro B TeYeHWe OanTesb-
HOro Nepuoaa BPEMEHV CONPOTUBIEGHUS pacTekaHWio Toka ‘ I

B BEYHOMEPSJIbIX TPYHTAX 3@ CHET CHUXKEHUA TEMNepaTypbl
NPOMEpP3aHNsa rpyHTa (CO34aHNA He3amep3aloLLE 30HbI)
BOKPYT 971€KTP0Aa; ‘
+ Bbicokas KOppO3MOHHAsA CTOMKOCTb B arpeCCUBHbIX TPYH-
Tax;
. YMeHbLLUEHME MNoLWaan MOHTaxa 1 nnowaam 3aHMMaemMon ‘
o = 7 — — — — b
+ [OCTMXEHNe HOPMUPOBAHHOW BEMYMHEI COMPOTUBIEHNS AT‘
3Y MUHUMaNbHBIM KONMYECTBOM 3MEKTPOAOB;
. MpumeHsioTes Ha oObekTax HedTeraaoBoi 0Tpacnv B
30Hax LeCTBUA CUCTEMbI 3NIEKTPOXMMUNYECKOW 3aLLUNTLI;
. [MocTaBnaeTcs B COCTaBe YCTPONCTB 3a3eMIIAIOLLIMX KOM-

600

nnekTHbIX Y3K.

Lndp Matepuan Pacnonoxexne Avavetp @, Mm AnvnHa L, MM Bec, kr N2 no karanory
30M-XP-3-I" Menb [opr3oHTanbHoe 54 3000+600 22,000 810037
30M-XP-6-I Meap [opu3oHTanbHoe 54 6000+600 40,000 810038
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PoccuA

KomnnekTyowme ansa 3a3eMnsiowmx yCTponcTs
3aXXnMbl

3aXXNMbl YHUBEPCAJIbHbIE COEANHUTENIbHbIE NATYHHbIE
cepumn 3YJ1-XP

3YJ1-XP — 3axumbl yHUBEPCANbHBIE COEANHUTENbHBIE

| NaTyHHble, Cepus 3/1eMeHTOB YCTPOICTBA 3a3eMASI0LWEro

S komnnekTHoro Y3K, TY-3437-009-79740390-2009;
+  [penHa3HayeHbl AN NOAKIIYEHUS 3a3eMISIOLLIMX NMPOBO-

o [IHVUKOB MPSIMOYrOfIbHOTO ¥ KPYrI0ro CeYeHNs K BEPTUKaIb-

HbIM 3NIEKTPOAAM U COeAMHEeHNs MPOBOAHNKOB NPSIMOYrOslb-
HOMO W/Unn KPYrIoro cedeHms Mexay coboii;

lcnonb3oBaHme 3aX1MMOB pernameHTMpoBaHo Tpebosa-
HuaMm n.n. 542.2.8 1 542.3.2 TOCT P 50571.5.54-2013 /
M3K 60364-5-54:2011;

1 ® +  Bblcokas KOPPO3MOHHAA CTOKKOCTb;

BHYTpY 3a1M MMeeT NaTyHHYIo N1acTUHY As npefoTepa-
LieHns 06pa3oBaHys KOPPO3UM MeXay NPOBOAHUKAMN
N3rOTOBNIEHHBIMU U3 Pa3INYHBIX METANNOB;

ocTaBnsaeTca B COCTaBE YCTPOWCTB 3a3EMIIAIOLLNX KOM-
nnekTHbIX Y3K.

ndp Marepwuan [nsi cTepxHs @, MM P:ﬁg':gﬁggég?g?max R, MM Bec, kr N2 no karanory
npyTOK nonoca
3YN1-XP-16 NatyHb 14,2/16 6-10 < 4x40 7 0,400 810030
3YN-XP-17 NatyHb 17,2 6-10 < 4x40 8,5 0,400 810031
3YN1-XP-4040 NatyHb 6-10 < 4x40 5 0,400 8100832

3aXXknMbl YHUBEPCasbHbIE COEANHUTENbHbIE CTalIbHbIE
ropsi4yeoLmnHKoBaHHble cepumn 3YLL-XP

3YL-XP - 3axuM yHMBEpCanbHbIli COEAVHUTENbHbIV CTalb-
HOW rOPAYE0LUMHKOBAHHBIV, CEPUS 3/IEMEHTOB YCTPOW-
cTBa 3a3emndtoulero komnnektHoro Y3K, TY-3437-009-
79740390-2009;

MpenHasHayeHbl Ana coegnHeHns NPOBOAHNKOB NPAMOY-
FONbHOTO W/ KPYrioro cevyeHns mexay cobon;
icnonb3oBaHne 3aX1MOB pernaMmeHTMpoBaHo Tpebosa-
HusMK n.n. 542.2.8 1 542.3.2 TOCT P 50571.5.54-2013 /
MOK 60364-5-54:2011;

Bbicokas KOpPO3NOHHAsA CTOMKOCTb;

[locTaBnseTcs B COCTaBe YCTPOMCTB 3a3eMASIOLLMX KOM-

nnekTHbIX Y3K.
Wndp Martepuan Pasmep coeavHsembix anemeHTos D/S, mm R, Mm Bec, kr N2 no katanory
npyTOK nosnoca
3YLU-XP-4040 Cranb ropsyeoumHKkoBaHHas 6-10 < 4x40 5 0,200 810033
3YL-XP-10-4040 Cranb ropsayeoLmHKoBaHHas 6-10 < 4x40 5 0,190 810 050
3YLU-XP-16 Cranb rops4eoLmHKoBaHHas - < 4x40 - 0,410 810047




KomnnekTyioLme st 3a3eMsioLLUX YCTPONCTB :_ haker
3aXMbl ~~ POCCHA

3aXnMbl YHUBEPCaslbHblE COEAUHUTESIbHbIE
CTasibHblE HepXxaBetoLwme cepumn 3YH-XP

3YH-XP — 3axum yH1MBepCcanbHblil COEANHUTENbHbIN ‘
CTalbHOW HEepPXaBeLWwuii, Cepys 3/1IEMEHTOB YCTPOMCTBA a
3asemndioLlero komnnektHoro Y3K, TY-3437-009- %,
79740390-2009; }
. [peaHasHavyeH oisg noAKMOYEHNS 3a3eMNSHOLLMNX M8
NPOBOAHNKOB MPSAMOYIOfIbHOI0 1 KPYrA0ro CEYEHNs K
BEPTUKA/IbHBIM 3M1EKTPOAAM U COEMHEHMS MPOBOAHMKOB fN fN
NPSMOYrOIbHOTO U/WNN KPYrA0oro CeveHns Mexay cobol; 2
+  Mcnonb3oBaHue 3aX1MOB pernameHTpoBaHo Tpebo- | | l :
BaHuaAMK n.n. 542.2.8 1 542.3.2 TOCT P 50571.5.54-2013 / | }{fi’ 2

Ol

35

KOMIIEKTYIOLLUME AJ1A SASEMIAIOLLINX YCTPOUCTB

065

MO3K 60364-5-54:2011;

+ BbICOKas KOPPO3MOHHASA CTOMKOCTb; A A

+ BHyTpU 32X1M UMEET HEPXABEIOLLYIO NAACTUHY A5 A N
NpenoTBpaLLeHns 06pa3oBaHiis KOPPO3UM MEXLY ‘ ‘
NPOBOAHVKAMM U3TOTOBEHHBIMY U3 PA3NNYHBIX METAOB;

. ocTaBnAeTCa B COCTABE YCTPOUCTB 3a3EMIIAIOLLINX

KommnekTHbIx Y3K.
o
LLindp Matepwuan [ns cTepxHs @, MM Pasmep coeavHsembix anemeHTos D/S, Mm R, mm Bec, kr N2 no karanory
npyToK nonoca

3YH-XP-17 Cranb HepxaBeloLas 14,2/ 16/ 17,2 6-10 < 4x40 8,5 0,200 810034
3YH-XP-08 Cranb HepxaBeloLas - 8-10 - 8,5 0,400 810046
3YH-XP-3030 Cranb HepxaBseloLlas - - < 3x30 - 0,400 810049
3YH-XP-10-3030 Cranb HepxaseloLas - 8-10 < 3x30 8,5 0,400 810051

Katanor Hakel 2016/2017




t hakel® KomnnekTyouwme ansa 3a3eMnsaioLLmx yCTponcTB
> PoCCHA Mpoyne komnnekTyLme

KomnnekT o6opyaoBaHusa 1 MaTepunanos
ansg TepMmnTHOM ceapkun cepun KIC-XP

TepmMuTHas cBapka — cnocob ceapku, Npy KOTOPOM AJIs Harpesa MeTanna
MNCMNOAB3YIOTCA TEPMUTHBIE XMMUYECckme cmecn. CMecu COCTOAT 13 MOPOLLKOB
Pa3ANYHbIX KOMMOHEHTOB, B OCHOBHOM OKMCAUTENEN 1 BOCCTAHOBUTENEN,
KOTOpbIE NPV ONPEAENEeHHOR TeMnepaType BCTynatoT APYr C APYroM B
TEPMUYECKME PEAKLIV, B PE3YNbTaTe KOTOPLIX BbIAENSETCS 6ONbLIOE
KONMYeCTBO Tenna.

3TOT TN coeamHeHUs NpeacTaBnseT cobol MeTom, CBapKi, AAIOLLIMIA MPOYHOE
COeLMHEHME 3a CHET CO34aHMs CBA3M Ha MONEKYNSIPHOM YPOBHE Mpu
COEAVHEHNN PA3NINYHBIX METANOB B NOObIX KOMOUHALMSX (Meb, NaTyHb,
6poH3a CTasb, B TOM YMCAE OLMHKOBaHHAs, OME[IHEHHAs 1 HepxxaBetoLlas) 6e3
Kaknx-n1B0 BHELIHUX MCTOYHUKOB SHEPTW AV Tenna. Peakuus npovcxoaut

B BEPXHEN Kamepe rpaduToBor GOpMbl MyTeM NOLKOra CBAPOHHOIO
Mmatepviana. B pesynbTare 3ameLLeHns okcuaa Meam anioMyHrnemM obpasyeTcs
Cnnas, COCTOSALLWI U3 pacriaBAeHHOM Men 1 OKCUAA anioMVHUS NPKU O4YEHb
BbICOKMX Temnepatypax. Crnae CTekaeT B CBAPOUHYIO NOMOCTb U, 3aCTbiBas Ha
npoBoaHMKax 06pasyeT HaAEXHOe CoeanHeHre. Tun Gopmbl, €€ rabapuTbl

1 pa3Mep HamnnaBieHHOro MeTana 3aBUCST OT CBAPVIBAEMbIX U3AENNIA U KX
pasMepoB.

[Py NOMOLLM TEPMUTHOM CBAPKM MOXHO MOMYYUTh ClEAYIOWME TUMbI
COEeAMHEHWIA:

+ CoeavnHeHve ¢ 3a3eMA[IOLLIM 3NEKTPOAOM;

+ CoeguHeHue «BCTbIK»,

+  «T-00pasHoe» COeANHEHNE ;

+  «KpecToobpasHoe» COEAMHEHNE;

- [lapannenbHoe coeavHeHue 1 np.

[ns non6opa Heo6xoAMMOro KOMMeKTa TEPMUTHOM CBApPKM CBSXKUTECH C
VNHXVHVUPUHIOBBIM LIEHTPOM KOMMaHuUK «Xakenb Poc».

KOMMIEeKT MHCTPYMEHTOB NA TEPMUTHOM CBapKU

{

g1010d LOA XUTTOIBLINIEVE BUT IUTOIALIILLINON

[MpyMepbl BbINOIHEHUA TEPMUTHOM CBAPKM

Hacagka ctanbHas ong otTbomHoro monotka (nepdgopartopa)
cepumn HIM-XP
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. HIM-XP - Hacagka ctanbHas ana oTboHoro MonoTtka
(nepdoparopa) nog natpoH SDS max, cepus 3NeMEHTOB
YCTPONCTBA 3a3emnsioLlero komnnektHoro Y3K, TY-3437-
009-79740390-2009;

+ Cranb FTOCT 4543-71;

+  [penHasHa4eHa ans nepefayn yoapHbix Harpy3ok oT 0THoi-
HOrO MONIOTKA K MOrPyXaeMoMmy 3a3eMASIOLLEMY SNEKTPOSY;

+ [locTaBnsieTcsa B COCTaBe yCTPOWCTB 3a3EMAFIOLLX KOM-
nnekTHbIX Y3K.
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15,

Wndp Bec, kr N2 no katanory

HM-XP-1 0,500 810029




KomnnekTyowme ansa 3a3emMnsiowmx yCTpomncTs
[Mpoyure KoMmnnekTyLwune

MOA-XP-100 - MNMacTa anekTponpoBoasLLas aHTMKOPPO-
3MOHHAs, Cepurs 3/1eMeHTOB YCTPOICTBA 3a3eMASIOLErO
komnnekTtHoro Y3K, TY-3437-009-79740390-2009;
MpaduTocoaepxallas nacrta N03BOASET CHU3UTb NEPEXOA-
HblE 3N1eKTPUYECKME CONPOTUBNEHNS PE3bOO0BLIX Coean-
HeHWIA 3a3eMNSAIOLWYIX ANEKTPOAOB 3a CHET YBENYEHNS
nAoLWaay KOHTaKTa B LUMPOKMX TEMNepaTypHbIX Avanaso-
Hax (y4nTbiBasi CE30HHOE CHUXEHMEe TemnepaTtypbl No4BbI 1
npoTeKaHWe BbICOKMX 3HAYEHWUI TOKa Yepes 3a3eMnTenNb);
CocTaB nacTbl 06€CNeYMBaeT BbICOKME aHTUKOPPO3WOWi-
Hble CBOCTBA COEAMHEHWSI, COrnacHo TpeboBaHNAM M.
1.7.139 «[MpaBun ycTpocTBa 3NEKTPOYCTAHOBOK?;
PaboTtocnocobHa B TeMnepaTtypHomM ananasoHe ot -30°C
no +150°C;

YcTomymBa K CMbIBaHWMIO BOAOM;

locTaBnseTcs B COCTaBe YCTPOMCTB 3a3eMASIOLMX KOM-
nnekTHbIX Y3K.

[MacTa anekTponpoBOoAALLLAA aHTUKOPPO3NOHHAs
cepum N3A-XP

-
- hakel

PoccuA

KOMIIEKTYIOLLUME AJ1A SASEMIAIOLLINX YCTPOUCTB

LLndp Bec, kr

Pacxon,

N2 no karanory

M3A-XP-100 0,100

100rp/15 coeanHeHnit

810044

JleHTa rmapon3onaunoHHas
cepum JII'-XP

JIF-XP-10 - JleHTa ruapon3onaumMoHHast, Cepust SN1EMEHTOB
YCTPOICTBa 3a3emnsioLlero komnnektHoro Y3K, TY-3437-
009-79740390-2009;

MNpeaHasHadeHa ons 3awmTbl OT TOYBEHHON 1 9NEKTPO-
XUMUYECKON KOPPO3WIN MECT COEAANHEHNS SNIEMEHTOB
3a3eMASIOLLYMX YCTPOWCTB, BbIMONHEHHBIX N3 PA3HOPOAHbIX
MeTannos;

[IByXCTOPOHHSAS UMKas NeHTa;

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

MOHTaX pekoMeHayeTcs Npon3BoanTs npu +5° 0o +30°;
[locTaBngeTca B COCTaBE YCTPOMCTB 3a3EMIFOLLMX KOM-
nnekTHbIX Y3K.
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LLndp

LLvpuHa, MM

AnuHa, MM

Bec, kr

N2 no karanory

JIr-XP-10

50

10000

0,760

810045




t hakel® KomnnekTyouwme ansa 3a3eMnsaioLLmx yCTponcTB
> PoCCHA Mpoyne komnnekTyLme

MaTtepuan onTumMm3aunn 3a3emMneHnd
cepum MO3-XP

MQO3-XP - maTtepuran ontummsaumm 3a3em-
NIeHUs, Cepust 31eMEHTOB YCTPONCTBA 3a3EM-
naoLero komnnektHoro Y3K, TY 3437-009-
79740390-20009;

- [penHasHaueH a1 3aMeHbl FPYHTa C BbICOKUM
yemnbHbIM CONPOTUBNEHNEM B OKOSI03NEKTPOI-
HOM MPOCTPAHCTBE;

- B cyxom Buae UMeeT yaenbHoe ConpoTuBeHne
~ 0,5 om*Mm;

- [pv npomep3aHun rpyHTa, CONpPOoTMBAEHNE 3a-
3emneHuns nosblliaeTcs He 6onee Yem Ha 10%;

g1010d LOA XUTTOIBLINIEVE BUT IUTOIALIILLINON

Y
+ KMcnonbayetcs B M06ObIX TUNax rPyHTOB;
- [locTaBnsercs B COCTaBe yCTPOMCTB 3a3emis-
tOLLIMX KOMMNEeKTHbIX Y3K.
<
Lndp Bec, kr Ne no karanory
MO3-XP-16 16,000 810043

Konoaubl cmoTpoBble cepumn KC-XP

/102/910¢ [9XeH JoeLe)y

9255 + KC-XP - konogubl CMOTPOBbIE, CEpUS
3/1IEMEHTOB YCTPOICTBA 3a3eMAstoLLE-
ro komnnekTHoro Y3K, TY 3437-009-
79740390-2009;

+ [pepHa3HayeHbl 419 KOHTPONA MecTa Co-
eIVMHEHNS 3a3eMNTENs C 3a3eMSIOLLMM
NPOBOAHNKOM ¥ MPOBEAEHNS KOHTPOb-
HbIX M3MEPEHUIA CONPOTUBEHUS 3a3eMNs-

H H IOLLLEr0 YCTPOICTBA;

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

‘ ‘ 3emManTenein aneKTPoIUTUYECKMX KOM-

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

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

250 215 . BbinonHEHbI 13 MOPO30CTOMKOr0, yaapo-

NPOYHOro MaTepunana Pacc4YMTaHHOro Ha

aKCMyaTaLmio B YCNOBUSX UHTEHCUBHOMO

IBUXEHUS NELIEeX0A0B U ABUXEHWE aBTO-

g S TPaHCMNopTa Ha TEPPUTOPUN XUbIX 30H,

[IBOPOBbIX, BHYTPEHHVX 11 MPON3BOACTBEH-

HbIX TEPPUTOPUSIX;

9200 0200 - [locTaBnseTcs B COCTaBe YCTPOWCTB 3a-

* 3eMASIOLLVX KOMMIEKTHbIX Y3K.
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KC-XP-3

KC-XP-I"

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

KC-XP-9 255x330x260 1,950 Y3K Ha 6a3e 91eKTpoNTUYECKMX SNEKTPOAOB 810000
KC-XP-I 250x200x215 1,350 Y3K Ha 6a3e rny6uHHbIX 3N1eKTPpoA0B 810001




-
- hakel

PoccuA

Ykazaresnb no katajaoxHbiM HoMepam Y3K

KaTanoxHbiit Homep Wndp napenusa CtpaHuua

800 001 ML-XP-2540 32

800 002 ML-XP-3035 32

800 003 MLL-XP-4040 32

800 004 MLL-XP-5050 32

800 005 MH-XP-3035-V2A 32

800 007 MM-XP-2025 32

800 008 MM-XP-2030 32 o
800 009 MM-XP-2530 32 o
800010 MM-XP-2560 32 =
800011 MM-XP-3020 32 a
800012 MM-XP-3850 32 =
800013 MM-XP-3860 32 I
800014 MM-XP-5060 32 =
800015 KH-XP-08-V2A 33 z
800017 KH-XP-10-V2A 33 )
800019 KLU-XP-08 33 2
800 020 KL-XP-10 33 <
800 021 KM-XP-06 33 o
800 022 KM-XP-08 33 o
800 023 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

810 006 CMM-XP-12-14 35

810 007 CMM-XP-15-14 35

810008 CMM-XP-12-17 35 ~
810009 CMIM-XP-15-17 35 Q
810011 CM-XP-12-15-LL 35 ©
810015 CM-XP-12-20-LL 35 IS
810016 MJI-XP-58 37 5
810017 MJ1-XP-58 37 5
810018 MJ1-XP-34 37 T
810019 MH-XP-58 37 e
810020 LB-XP-10 38 g
810021 HC-XP-58 36 N
810022 HC-XP-34 36

810 024 HCH-XP-15 36

810025 HCH-XP-20 36

810 026 FY-XP-58 38 [H[
810027 rY-XP-34 38
810028 [YH-XP-10 39 (R
810 029 HIM-XP-1 46
810030 3YAI-XP-16 44 @
810031 3YA-XP-17 44

810032 3Y1-XP-4040 44

810033 3YL-XP-4040 44

810 034 3YH-XP-17 45

810 035 33M-XP-3-B 42

810 036 33M-XP-6-B 42

810 037 3OM-XP-3-T 43

810 038 3OM-XP-6-T 43

810 039 39H-XP-3-B 40

810 040 39H-XP-6-B 40

810 041 33H-XP-3-T 41

810 042 39H-XP-6-T 41

810043 MO3-XP-16 48

810 044 N3A-XP-100 47

810 045 NF-XP-10 47

810 046 3YH-XP-08 45

810 047 3YL-XP-16 44

810049 3YH-XP-3030 45

810051 3YH-XP-10-3030 45




-
- hakel

PoccuA

Ykazarenb no wudpam nagenmm Y3K

Lindp napennsa KaTtanoxHbiii Homep CtpaHuua
FYH-XP-10 810028 39
rY-XP-34 810027 38
rY-XP-58 810026 38
3YJ1-XP-16 810 030 44
3YI-XP-17 810031 44
3YJ1-XP-4040 810032 44
3YH-XP-08 810 046 45
3YH-XP-17 810034 45
< 3YH-XP-3030 810049 45
2 3YH-XP-10-3030 810051 45
L 3YL-XP-16 810 047 44
o 3YL-XP-4040 810033 44
T 35M-XP-3-B 810035 42
3 30M-XP-3-T 810037 43
E 35M-XP-6-B 810036 42
8 33M-XP-6-T 810038 43
3 33H-XP-3-B 810 039 40
= 33H-XP-3-T 810 041 41
@ 39H-XP-6-B 810 040 40
m 39H-XP-6-T 810042 41
S 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 810000 48
z KU-XP-08 800019 33
3 KU-XP-10 800 020 33
3 JIT-XP-10 810 045 47
T MJ1-XP-34 810018 37
) MJ1-XP-58 810016 37
e MJ1-XP-58 810017 37
N MH-XP-58 810019 37
> MO3-XP-16 810043 48
N HIM-XP-1 810029 46
S| HCH-XP-15 810 024 36
HCH-XP-20 810 025 36
HC-XP-34 810 022 36
HC-XP-58 810021 36
MM-XP-2025 800 007 32
MM-XP-2030 800 008 32
MM-XP-2530 800 009 32
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
MNL-XP-3035 800 002 32
ML-XP-4040 800 003 32
MNL-XP-5050 800 004 32
N3A-XP-100 810044 47
CMM-XP-12-14 810 006 35
CMM-XP-12-17 810008 35
CMM-XP-15-14 810 007 35
CMM-XP-15-17 810009 35
CM-XP-12-15-LL 810011 35
CM-XP-12-20-LLI 810015 35
CH-XP-15-16 810 005 34
CUMN-XP-15-16 810 004 34
LUB-XP-10 810 020 38
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3A0 «Xakenb Poc»

192171, Poccus, CaHkT-lNeTepbypr,

yn. babyuikuHa, a. 36, kopnyc 1, nutep “U”, odpuc 210
Ten./dakc: +7 812 244 59 15

Ten./dakc: +7 495 984 00 66

e-mail: info@hakel.ru

www.hakel.ru

Www.rpo3osatumta.pd




