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MWHUCTEPCTBO BHYTPEHHMX JIEJ
POCCHICKOM ®EJEPAIIMU

TOCYIJAPCTBEHHAS ITPOTUBOIIOXKAPHASA CIIYXBA

HOPMBI ITOXXAPHOWM BE3OITACHOCTHU

KOHCTPYKIIMY CTPOUTEJIbHBIE.
METO/IbI UICITBITAHMI HA OTHECTOMKOCThH
KABEJIBHBIX ITPOXOJAOK U TEPMETUYHBIX
KABEJIBHBIX BBOAOB

BUILDING CONSTRUCTION.
TEST METHODS ON FIRE-HARDENINQ OF CABLE FIRE
BREANS AND HERMETIC CABLE CONNECTORS

HIIB 237-97"

H3oanue oppuyuansroe

Jama eeedenusn 01.09.1997 2.

1. OBJIACTh IPUMEHEHUSA

1.1. Hacrosiiume HOpMbI permaMeHTHPYIOT METOAbI HCIbITA-
HUA KOHCTPYKLIMH 3JIEKTPUYECKUX KAOENTbHBIX MPOXOAOK U repmMe-
THYHbIX KabeNbHbIX BBOAOB Ha OTHECTOMKOCTb.

1.2. Metoabl UCMBITAHUI PACMPOCTPAHSIOTCA Ha:

3JIEKTpUYECKUE KabesbHble NMPOXOAKW yepe3 CTEHbl U Iepe-
TOPOIKH;

NPOXONKU KabeNeH yepes mepekpbiTHsi;

repMeTHYHbIe KabeabHbIe BBOIbI.

1.3. OmpeneneHue mpenesia OrHECTOMKOCTU ITPOXOMOK ITPOU3-
BOIMTCS TPU MPOBEAEHUH cepTU(HUKALMOHHBIX HCIBITAHUI, pa3pa-
60TKE M TMOCTAHOBKE MPOAYKLMM HA NPOMU3BOACTBO (KBAIH(HKALIM-
OHHBIE U [IPUEMO-CAATOYHbIE UCIBITAHUSA), 3aKIOYEHUH KOHTPAKTOB
U nocraBke B Poccuio MMIOPTHRIX 06pa3LoB repMeTHUYHbIX Kabesib-
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HbIX BBOMOB, KOHCTPYKUMH M MaTepHaloB KabeJbHbIX IMPOXOMOK,
M3rOTOBJIEHHBIX M0 3apybGeXHbIM CTaHAApTaM, a TakXe MpU BHece-
HUU u3MeHeHUM B TY M TeXHONOTrMYecKHe perjaMeHThl Ha peLenTy-
Py 3aeIOYHOro MaTepuasa U KOHCTPYKLIHIO CaMOM MPOXOOKH.

2. HOPMATHUBHBIE CCBLIKHA

B HacTosmiMx HOpMax NpUBENEHbl CCbUIKM Ha cReayiowue
CTaHAAPTHI:

I'OCT 30247.0-94. KoHCTpyKUMHM CTpOMTENbHbIE. MeToabl
UCIBITAHUI HA OrHecToiKocTh. O6LuMe TpeGOBaHUS;

IF'OCT 30247.1-94. KoHcTpyKUHMM CTpouTeNbHbie. MeTonbl
UCMBITAHUIM HA orHectoitkocts. Hecylme u orpaxaaiouue KoHcCT-
PYKLHH,

T'OCT 12176-89 (CT COB 2781-80, CT C9B 6456-88). Kabe-
JIX, IPOBOAA M LUHYPbl. MeToabl NPOBEPKH Ha HepacnpocTpaHeHUe
ropeHus;

I'OCT 15.001-88. Pa3paGoTka ¥ MocTaHOBKA MPOAYKUMM HA
npou3BoacTBO. OCHOBHBIE MOJOXEHUH;

IpaBuaa ycTpoicTBa 3/1€KTPOYCTaHOBOK (6 U31.);

T'OCT 50571.1-93. OnekTpoyctaHOBKM 30aHWH. OCHOBHbIE
MOJIOXEHMSI.

3. OIIPEJEJIEHNA

Kabenpbhnas npoxoaxa — usnenue wium cOopHasi KOHCTPYKUUSA,
rnpenHa3HayeHHbIe VIS I1pOXoAa 3jeKTpuyeckux kabeneit (xabeb-
HBbIX JIMHUI) Yyepe3 CTEHBbl, NMEepPeropoikyd U MepekpbiTUS U BKIIO-
qalouue B cebs 3aaes0uHble MaTepuansl U (MNK) cOopHbIE 37IEMEH-
Tbl, 3aKJIagHbIE AeTand (TpyOn!, Kopoba, NOTKM W T. N.) U Kabenb-
HblE U3ENUs.

I'epmMeTnynblii KabensHbli BBOA — KabenbHast poxonaka (u3ge-
nue), obecrieyuBalollas FepMeTUYHOE MPOXOXIEHHWE 3EeKTpUUe-
CKUX MPOBOJHMKOB Yepe3 CTEHbI, NMEPeropoaky U nepekpbiTUS.

JomycTumblit  JJHTENbHBIA  TOK s Kabeas — no
TOCT 50571.1-93.

Koadduumenr CHHKEHHA AOMYCTHMOTO AJIMTENbHOrO TOKA —
OTHOLLEHUE BENUYWHbI NOMYCTUMOTO ANUTENLHOrO ToKa i Kabe-
JISi, HaxXoAsILUErocsi B NPOXOAKE, K BEIMUMHE JONYCTUMOro MTH-
TeJIbHOTO TOKA [Ulsl 3TOro Xe Kabess.
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4. CTEHAOBOE OFOPYJIOBAHUE

4.1. HcnpltatenbHag neyb O0JXKHA 06eCrieydBaTb BO3MOX-
HOCTb MCIIbITAHUS 00Pa3LOB KOHCTPYKLUMI MPOEKTHBIX MPOXOAOK U
otBevyarb TpeboBanussM 'OCT 30247.0-94 B Toit yacTu, KoTopas He
3aTParuBaeT cneuuduKy UCMbITAaHUS KabelbHbIX MTPOXOIOK.

4.2. B cnyyasix ecnu He TMPEHCTABISETCS BO3MOXHBIM UCITbI-
TaTh 00pa3ubl MPOXOLOK MPOEKTHBIX PA3MEPOB, UCITONb3YETCS MeYb,
perjaMeHTHpPOBaHHAsI HACTOSILLIMMU HOpPMaMM, B KOTOpoi obecrie-
YUBAIOTCS YCJIOBHUSI TEILIOBOro BO3AEHCTBHUSI Ha 00OpasLibi B COOTBET-
CTBUU C TeMrnepaTypHbIM pexynmoM o FT'OCT 30247.0-94 (nanee no
TEKCTY — CTaHAAPTHBINA TEMIEPaTYPHBIH PEXUM).

4.3. CrenmoBoe obopynoBaHue (pUCYHOK 1) BKIIIouaet B ceOsl:

KCTIBITATEIBHYIO Meyb (5) ¢ cucTeMaMMu MMojayM TOIUIMBA, €ro
CXWTaHUSL M CO3MaHKs M3OBITOYHOIO AABIEHUS, MPU HEOOXOIMMOCTU
(s rmoanepxaHusl TpeGyeMoro TEMITEpaTypHOro pexumMa) AOoMycKaeTcs
VICITOJIB30BaHUE JIEKTPUYECKUX HArpeBaTesei;

CHCTEMb! M3MEPEHUS M PEruCTpallM 3JIEKTPUUYECKUX Mapa-
METPOB, TEMIEPAaTypHOTo peXuMa U U30bITOYHOrO JABJEHUS B Me-
YU U FepMETHUYHBIX KaOeJIbHbIX BBOJAX.

Pucynox 1. Cxema 3kcnepumermansHoll ycmanosku:

1 — ucnomuisaemuie 06pazy Inekmpuneckux Kabenei; 2 — xabeavnas npoxodka;
3 — za306aa 20penxa; 4 — 6aaron ¢ 2a3om; 5 — Kopnyc nazpeeamensroii Kamepol,
6 — Kkapbudokpemnuegvie cmepICHU
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4.4" BHYTpeHHHEe pa3Mepbl HATPEBATENIBHON KaMephl JOJIKHBI
6bITh He MeHee: miuHa (710 +20) MM, wmpuHa (840 +20) MM, BbI-
cota (850 +20) MM.

IIpoem B Topue kaMepbl pasMepoMm He MeHee 400x400 MM
CJIYXWT [UIsI YyCTAHOBKM OOpasuOB MPOXONOK W [OJKeH pacrosa-
raTbcsl B 30He AaBNneHus: He MeHee (10 +2) ITa.

HarpesarenbHas KaMepa cBepXy 3aKpbIBaeTCsl METANIMUECKOIA
KPbILUKOM ¢ TeMJIOU3ONUPYIOLLEN NMPOKITaNKON, KOTopast NpH MCMbl-
TAHUSIX BEPTUKAIbHBIX MPOXONOK 3aMEHSIETCSl MAUTOR C NpoeMoM
He MeHee 400x400 mMM.

4.57 CTaHOApTHBIA TEMIIEPATYPHBIA PEXHM B MEUHd MOXET
€O31aBaThCs KOMOWHMPOBAHHLIM HAarpeBOM: M3jy4eHMEM OT Kap-
OMN0OKpeMHUEBDBIX 3JIeKTpoHAarpeBarteneii (6), BKIIOYEHHbIX B JieK-
TpoceTs 380 B, M TEIUIOBBIAENEHHEM OT pPEryJIMpYyeMoii rasoBoi
ropenku (3). IloogepxaHUe CTAHAAPTHOTO TEMIIEPATYPHOIO PEXU-
Ma [OCTMraeTcsl M3MEHEHMEM pacxola rasa, NnoaaBaeMoro B raso-
BYIO TOpEJIKY.

ITnockoct, B KOTOPBIX pa3sMellieHbl JIEKTPOHATPEBATENH, yia-
JIeHB! OT Gmkaiiumx Kabeneit Ha paccrosiHue He MeHee (200 +20) MM
Kaxnas. [a30Bast ropesika ycTaHOB/IEHA B CEpEUHE IM01a KaMephbl.

Ilpu vcrbITAHUHM [IPOXOMOK, ¥ KOTOPLIX 00bEM ColepXauluxcs B
KabeJsIX ropioyyX MaTepUaioB COCTARMISIET HE MeHee 3,5 JT Ha oMH MeTp
npoknaaku (kareropust B rio FOCT 12176-89), ysenuyenue Temnepary-
pbl, GUKCUpyeMON OTAENbHBIMU [I€YHBIMU TEpPMoOIapamMu, NO CpaBHe-
HHIO CO CTAaHHAPTHBIM TEMIIEPATYPHBIM PEXMMOM rocse 10 MUH ucnbi-
TaHus He Ao/DKHO npesbiuars 200 °C.

4.6. 1na v3aMepeHUsT TeMrepaTypbl Harpesa 3JeMEHTOB Ka-
OeNbHOM MPOXOAKHU HCIMONBL3YIOT XA-TEpMO3JIEKTPUYECKHE MNpeod-
pasosartenu ¢ qMaMetrpamu aiektponos ot 0.5 no 0.75 mai.

MecTa ycTaHOBKH TepMomnap ykasaubl B . 5.12, 5.13.

4.7. Tlpubopbl Wi perucTpaumy TeMNeparyp AOJKHbI obec-
NEeYnBATb HETPEPBIBHYIO WM AUCKPETHYIO PErUCTPALUIIO NapaMeT-
pa ¢ uHTepBajioM He Gosee 60 ¢, MMETH KJlacc TOYHOCTH He Gosee |
W avanasoH wusMepeHuit ot 0 xo 1300 °C.

4.8. Ina omnpeaejleHUs MOTEPU LEJIOCTHOCTH  3aneyoy-
HOTro MaTepuajla IMpOXOAKM HCIMOJNB3YIOT TAMIMOH K3 XJIOMNKa
(o TOCT 30247.0-94).

* 3Be3/04KOM OTMEYEHBI Pa3se/bl (MYHKThI), B KOTOPbIE BHECEHDI H3MCHCHUS.
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4.9" IIpuGopsl ¥ 0GOpYIOBAHKE, UCIIONB3yeMble MPH ONpese-
neHud Ko3bdUUMeHTa CHIXKEHUsS JOMYCTUMOTO UTUTENbHOIO TOKa
Harpy3ku it Kabeneid B MPOXOAKeE, YKa3aHbl B MPUNOXEHUHU 1, Wi
repMETUYHBIX BBOIOB, — B MPUIOXEHUH 2.

4.10" KanubGpoBKa CTEHZOBOro 06OPYIOBAHMS IMPOBOLMTCS
MpY aTTeCTAMK M 3aKII0YAeTCsl B JIOCTVOKEHUU B IKCMEPUMEHTANb-
HOM Kamepe ycIOBHM, HEOOXOOUMBIX IJISl TIPOBENEHHSI UCIIBITAHUM.
Kanu6poska ocymiectsisiercs B coorBetctBun ¢ TOCT 30247.0-94.

KanubpoBouyHbiit o6pa3el] KaGenpHOI [MPOXOAKH [OOJIXEH
GBITH BBHITIOJIHEH B BUAE XeJe3006TOHHOTO Mapaiiefenunesa ¢ pas-
MepamMu He MeHee 400x400x300 MM ¢ OBYMSI 3aKJIagHBIMU CTATb-
HBIMU TpyOaMu BHYTpeHHUM auamerpoM ot 80 mo 100 mMm wiu
MPSIMOYTOJIBHBIM TIPOEMOM C pa3MepaMud He MeHee 250x250 MM
Y MPOJIOXEHHBIMU B HUX KaGensiMy U3 HOMEHKIIATYpbI, YKa3aHHOM
B MPWIOXEHUH 3.

5. IOATOTOBKA K UCIIBITAHNAM

5.1. KaGenpHble MpOXOAKH, NOCTABISIEMblE 3aKA3YUKOM B BU-
JIe TOTOBBIX M3JENUMA, NOJKHBI COMPOBOXAATLCA aKTOM [PUEMKH,
MPOEKTOM TEXHUYECKUX YCJIOBUI U BBIGOPKON U3 KOHCTPYKTOPCKOM
OOKYMEHTaUMM (yepTexu obuiero Bua v cneuuduxauus npume-
HSIEMbIX MATEPUAJIOB).

s npoXomoK, M3roTaBAMBaeMbIX HA oOBEKTE B TMpoLecce
MOHTaXa KabeJbHO! JIMHMU, Ha MCIBITAHUS IOCTABJISAIOTCA MaTe-
pUaNBl 33A€NKM, OTHE3aIIUTHLIE MOKPBHITUS W YIIOTHUTENM, BXO-
ISIIMe B KOHCTPYKLIMIO TIPOXOAKM, ¢ akTaMu otbopa obpasuos, TY
Ha UX NpPUMEHEHHE ¥ TEXHONMOrMYECKMM OOOpyZOBaHMEM AN X
U3rOTOBJIEHMS.

5.2. IlpeaycMaTpuBaloTCs ABa BMAA WCMbITAHMM KaOebHbIX
NIPOXOJOK.

5.2.1. WcnpiTaiusi NpOeKTHBIX (BBHIMOJHEHHbBIX MO KOHKPET-
HOMY [MPOEKTY) MPOXOAOK, MJISI KOTOPbIX OMNpedesieHbl pa3Mephl,
BUJ 32[e/I0YHOTO MaTepuasia, Mapku kKabeneit u crnocoObl ux mnpo-
KJIanKu: B TpyDOax, Ha JOTKax, B MpoeMe U Jp.

5.2.2° CpaBHMTE/IbHBlE UCTIBLITAHWA TIPOXOJOK — MCIIBITAHMS
HOBBIX BUIOB 3a[€/IOYHBIX MAaTEPUAIOB B MPOXOJAKE, OCHOBY KOHCT-
PYKLUMH KOTOpPOH COCTaBJsIeT Xene306eToHHbl Onok. Tunsl npo-
KJIaJbIBaeMbIX Kabejell peraMeHTHPOBaHbl HACTOSILUMMH HOPMaMu
(. 5.4, 5.5 v npunoxexue 3).
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5.3' B Tex ciyyasx, KOrna He MpeICTaBIsgeTcs BO3MOXHBIM
UCIIBITaTh O6PA3UBl MPOXOMOK TMPOEKTHBIX pPa3MEpPOB, HCIIBITAHMS
MIPOBOMAT Ha (pparMeHTaX ITHUX MPOXOMOK pa3MepaMH IO IepUMET-
py He meHee 400x400 MM M TOJILUKMHON B COOTBETCTBUM C IPOEKT-
HOM JOKyMEHTALUEH.

5.4. B npoxoaxax (r. 5.2.1) JOIXHBI OBITH MPOJOXEHB! Kabe-
JIU MapokK, MpeIyCMOTPEHHbIX IPOEKTOM Ha KabelbHYIO JIMHUIO.

Ipu CpaBHUTENBHBIX UCIBITAHUSIX MPOXOAOK C HOBBIMHM BU-
IaMH 3aJeJOYHBIX MarepyasoB (M. 5.2.2) HUCHONB3YIOT Kabeau cH-
JoBble HanpsckeHneM oT 0,66 no 35 kB, KOHTpoJbHBIE M CBS3M
C MEIHBIMU WIH JIIOMUHUEBBIMH XMJIAMH, B TOM YUCJE:

a) Kkabequ ¢ MpOMUTaHHON  OyMaxHOW  H3oAALMEl
(TOCT 18410-73), ¢ ceyeHMEM TOKOMPOBOIALUIMX XWwi oT S0
o 120 mm2;

6) xabenmu c wu3onsiuMeit M3 nonuBMHWIxIopuaa (IIBX)
B [1BX-o6onouke HanpspkeHueM ot 0,66 no 3 kB (TOCT 16442-80),
¢ ceyeHHeM TOKOMPOBOALMX Xua ot 50 no 150 mMm2;

B) KabelM ¢ pe3sdHOBOW U30JIsiLlMeil B pe3UHOBOM obosiouke
nanpsokeHueM 0,66 xB (IT'OCT 433-79), ¢ ceyeHMEM TOKOIpPOBO-
ISLMX XWI oT 50 mo 240 mMm2;

r) Kabenu ¢ U30MALMEeN U3 CIUMTOrO MOJUITUIIEHA HampsiKe-
HueM oT 1 mo 10 kB, ¢ ceyeHHeM TOKOMpPOBOAALUMX Xua oT 50
1o 120 mM2;

1) xabeau koHtposbHble (nyyky) (FOCT 1508-78) ¢ ceyeHuem
TOKOIPOBOISALMX X oT 2,5 1o 6 MM2, nuamerp niyyka no 100 mum;

e) Kabenu cBsI3U (Iy4KH) C KOJIMYECTBOM Iap TOKOIMPOBONS-
umx xuwn 50x2 (TOCT 12100-73).

Ecnu npu npoBeaeHUM UCHBITAHMI NpelycCMOTpPEHa MpoBep-
Ka NpPOXOJOK TOJbKO OAHOrO BHAA, TO JOJXKHA ObITh MCIONB30BaHA
KoMOMHauus Kabeneit: “a”, “6”, “n”.

B Tex ciyyasx, Korga TNpeaycMOTpeHa Mpokiagka kabenei
TOJIBKO OIHOW MapKH, UCNOJb3YIOTCS Kabenu “a”.

Kabenmu “r” u “e” uMeior cneuuduyeckoe HasHayeHUE U
UCIIOJIb3YIOTCSl IPU UCTIBITAHMM MPOXOLOK B TeX Ciydasx, Koraa Mx
MIPUMEHEHUE NPEAYCMOTPEHO MPOEKTOM Ha KabeabHYIO JTUHUIO.

5.5. Mapku xabeneit (1. 5.4) npuseaeHs! B npuioxeHun 3. Hdo-
MyCKaeTCsl 3aMeHa THITOPa3MEPOB M MapOK OTEYECTBEHHBIX NEKTpUYE-
cKkux Kabeseil TumopasMepamu Kabeneil 3apyOexHOro NMpOM3BOACTBA,



b 237-97" C.

MMEIOLIMX aHATOTMYHYIO KOHCTPYKLIMIO U XapaKTepPUCTUKU IMOXApHOM
onacHoct# (pacrpoctpaneHue ropenust — [OCT 12176-89; xucino-
POIHBI MHAEKC H30SIMOHHBIX MaTtepHanoB — [OCT 12.1.044-89).

5.6. Inuna BHIXOASILUMX M3 IMpPOXOAKH Kabeneil ¢ obenx cro-
POH IONXHa ObITh He MeHee 0,5 M.

5.7% TIpu MCOBITAHUM KAGEIBHBIX MPOXOIOK, HE COAEPXALIMX
3aKJIafHbIX JeTajeil, pacCTOssHUE MeXAY CWIOBBIMH KabensiMu
IOJDKHO PaBHATHCS MOJIOBUHE MX AMAMETpa.

5.8. UsroromneHHbie 0Opa3libl NMPOXONOK IMPOBEPSAIOTCS TO-
CPEINCTBOM BHELUIHEr0 OCMOTpa Ha OTCYTCTBUE MEXaHUYECKHX ITO-
BPEeXACHHUIH, KOHTPOJIUPYETCSI KaYeCTBO 3a[E€JKH IPOBOAOB U Kabe-
Jiell B IPOXOJIKeE.

IIpoBepeHHbie 0Opa3Ubl mepes UCIBITAHUEM He MeHee 3 4
BBIIEPXHUBAIOT NpH TeMmneparype (20 +5) °C.

5.9. I'epmeTnyHbie KabenbHbie BBOABI MEpel UX UCIbITAHUS-
MU JIONOJIHUTENIPHO TPOBEPSIOT HA TFePMETUYHOCTb M LIEJIOCTHOCTD
BMOHTUPOBAHHBIX B HHUX O3JIEKTPUYECKUX IPOBOJOB M Kabejeii
(npunoxeHue 2).

5.10° Bce Buapl KabeJbHBIX MPOXOAOK, KAK IPABUIIO, MCIIbI-
TBIBAIOT HA BYX oOpas3uax.

JomnyckaeTcst NpOBOAUTb MCMBITAHMA HA OJHOM OOpa3sue Kax-
Joro BUa kabenbHON MPOXOAKHM, KpOMe IMPOXONOK, NMpemXHa3HauYeH-
HBbIX U151 ycTaHOBKM Ha ADC u Jpyrux 0oco00 BaXHbIX 0OBEKTaX.

KOHCTpYKUMU NMPOXONOK, BbLAEPXKABIUUE HCITBITAHMA TOJIBKO
B FOPU30HTAJIbHOM IOJIOXEHUH, MOTYT ObITh UCITONBH30BAHbI TOJBKO
B FTOPU30OHTAJbHBIX KabeJIbHBIX IIPOXOAKAX.

Bepruxanptbie KabenbHble MPOXOAKM NMPH MCTIBITAHUU JOJI-
XHBI 000rpeBaThcsl € HUXHEH CTOPOHBI, B HEOGXOAUMBIX Ciydasix!
CBOMCTBA MPOXOAKH HOJMXKHbI ObITh M3ydYe€Hbl M TNIPU HarpeBe ee
CBEpXY.

KaGenbHble MPOXOAKH ¢ aCUMMETPUYHOM 3aneNKoit? Kabeneit
B Tpybax (KopoGax, JIOTKax) WCIMbITHIBAIOTCS Tipu oborpese
C KaXJO# CTOPOHBI.

| Beprukanblble NpoeKTHbie MPOXOAKH C GOMBILONH MOXapHOH Harpy3ko# B Bepx-
Hell YacTH NMPOXOAKH 3a MEPEKPHITHEM.

2 [1poxoaKH, y KOTOPbIX 3aACHOYHBI MaTepHan PACMONOXEH C OAHOM CTOPOHBI
npoxoakH (006biyHO oT 0,5 10 0.7 OT ee TONMHDI).
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Ilpu uccnenoBaHMsIX Ha cTagWu pPaspaboOTKU HOBBIX BHUIOB
3a[eJIOYHBIX MaTepUAIOB HOIMYCKAETCA MPOBOAUTH MCHBITAHUS Ha
OfHOM oOpaslie.

5.11% TepmeTHyHbIe Kabe/lbHblE BBONBI, KaK IPABUIIO, UCIIbI-
THIBAIOT B FOPHU30HTAILHOM TOJIOXEHUU (MTPUIOXEHHE 2).

5.12. JIns mpoxodoK, BBIMOJHEHHBIX B OETOHHBIX MOAYISAX
C 3aKJaAHbIMH METAUIMYECKUMHU TpybamMu, KOpoOaMH M JIOTKaMH,
TEpMOIAaphl YCTaHABIMBAIOT Ha HeoborpeBaeMoil MOBEPXHOCTH 3a-
JIeJIOYHBIX MaTepHaJIOB, a TAKXE Ha CTeHKax Tpyb, KOpoGOB M JIOT-
koB B (5 +1) MM or Marepuana 3amenku. Kperienue tepmonap
OCYLIECTBJISIIOT 3a4Y€KaHUBAHWEM B OTBEPCTHUSAX, H3OJNSLIKMOHHOM
JIEHTOK U IpYyrMH CrocoGaMH.

5.13". Ha kaGenbHbIX U3leMsAX B HeOGOrpeBacMoil 30He Mpo-
XOLKHM TEpMOTIaphbl YCTAHABJIMBAIOT Ha obojiouke Kabenss (OaMHOY-
HOro, Ha MOBEPXHOCTH My4YKa U B €ro cepeiuHe) Ha pacCTOSIHUU
(5 £1) MM oT MaTepHana 3aae/KHu.

6. IPOBEJEHUE UCIILITAHUH

6.1. Uckmioyen (Uam. Ne 1).
6.2. YcnoBMS NpoBeIeHUs UCIIBITAHUM:

TeMIepaTtypa okpyxaiolei cpensl  — ot 10 no 30 °C;
OTHOCHUTeNIbHasA BAaXHOCTb Bo3ayxa — oT 40 no 80 %;
aTtMocgepHoe NaBieHue — ot 84 no 106 kIla.

6.3. Hamepenue memnepamyp Hazpeea snemeHmos npoxooku

6.3.1. B mpouecce ucnbITaHuit (GUKCUPYIOT TeMIIEPATyphI
HarpeBa KOHCTPYKTHMBHBIX 3JIEMEHTOB MPOXOAKH (JIOTKOB, KOpoOoOB,
Tpy6 M. T. 1m.), Kabeneit U BU3yaIbHbIE MPU3HAKU M3MEHEHUS CO-
CTOSHMSA KabeJlbHbIX 000J04eK M Marepuania 3ameikd. MecTa ycra-
HOBKM TepMorap U crnocobbl MX KperjieHuss — ro nn. 5.12, 5.13.

6.3.2. Ilpu MCHBITAHUAX HOBBIX BHAOB 3ale/IOYHBIX MaTepua-
JIOB OMpeeNsioT CPeaHIO TeMrepaTtypy HeoborpeBaeMoil Mmosepx-
HOCTH MaTepuajia KaGelbHON NpPOXOAKH Kak cpeaHeapudMeTuye-
CKoe He MeHee TSATH NO0Ka3aHHUU TepMoIap, OQHY U3 KOTOPBIX pac-
MIOJIAraioT B LIEHTPE, a OCTAIbHbIE — B CEPeNMHE MpPSIMbIX, COeqU-
HSIIOLIMX LUEHTP M YDIBl npoxonku. TepMonapsl KpensiT MyTeM BHe-
IpeHMs Crasi B MaTepuail 3aeJIK1M Ha IyouHy (2 £1) MM.



HIIB 237-97° C. 11

6.4. Ilposepka yeaocmrocmu mamepuana 3adenxu
IoTtepst uenocrHoctTy Marepuana 3anenku (E) mo m. 4.8.

7. IPEJEJBHBIE COCTOSSHUA

7.1. TIpu UCHBITAHUM KaGeabHbIX IPOXOJOK HAa OTHECTOMKOCTh
paziuyaioT caenyionme npeaenbHble coctosiHus (FTOCT 30247.1-94).

7.1.1° Tloteps Teruousonupyiouieii cnoco6Hoctu (1) Benen-
CTBHE ITOBBILLCHUS TEMIIEPATYphl HA HEOOorpeBaeMoii MOBEPXHOCTH
3azesioyHoro Marepuana Boiute 140 °C.

7.1.2. Ilotepss uenocrHoctd Martepuana 3agenku (E) B pe-
3yJabTaTe 0Opa3oBaHUs B KOHCTPYKLIMM NPOXOAKH CKBO3HBIX Tpe-
LIMH WIH OTBEPCTUI, Yepe3 KOTOpbie Ha HeoborpeBaeMyio IMOBEpX-
HOCTb ITPOHUKAIOT MPOAYKTHI FOPeHHUst U TLIaMs.

7.1.3. JocTuXeHUE KPUTHYECKOM TeMrepaTypbl HarpeBa ma-
Tepuana oboyouek Kabenei B Heoborpesaemoii 3oHe mpoxoaku (T),
COCTaBJSIIOLICH:

s TIBX 145 °C;
JUISL p€3UHBI 120 °C;
LIS TIOJIUATUIIEHA 110 °C.

7.1.4. Obo3HayeHHe Npenena OrHeCTOMKOCTH KabeabHoM mnpo-
XOOKHU COCTOMUT U3 YCIOBHBIX O0O3HAUYEHWN HOPMHUPYEMBIX MPENEsb-
HBIX COCTOSIHWIA M LM(Dpbl, COOTBETCTBYIOLLE BPEMEHU NOCTHXKEHUS
OHOTO W3 3THX COCTOSIHUH ([T€pBOro M0 BpeMEHH) B MUHYTAX.

7.1.5. Tlpu cocramieHUM MPOTOKO/A UCIIBITAHHI U OdOpMIIEHUH
cepTudUKaTa ClIeNyeT yKa3bIBaTh MpeIesIbHOEe COCTOSIHUE, TI0 KOTOPOMY
YCTAHOBJIEH MPEAE/ OTHECTOMKOCTH MPOXOIKH.

Tpumepi:

IT90 — nortepst TenmIOU3OMHPYIOILEH CIOCOGHOCTH M H0-
CTUXKEHME KPUTHUYECKOH Temmeparypbl s obojiouek Kkabeneii,
Mpefesl OrHECTOMKOCTH KabGeNbHO! TMPOXOAKM (Marepuayia 3aiesiKu
U obostouek Kabesst) 90 MUH;

1ES0/T60 — moTteps TeruioM3oaupyolleil criocoGHOCTH U 1ie-
JIOCTHOCTM  3afe/IOYHOro Marepuaja, TMpeaea OTCHECTOMKOCTH
90 My / HOCTHXEHHE KPUTHYECKOM TeMIlepaTypbl Harpesa oGoJio-
yeK KabeJist, mpeses orHecTokocti 60 MUH.
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8. OIIEHKA PE3VYJIbTATOB UCIIBITAHUH

Pe3ynsTatel McnbiTaHnii ouenusaor mo I'OCT 30247.0-94
U HAacTOSIUMM HOpMaM.

Pe3ynbTaThl MCMBITAHWI MPOXOMNOK € TpyOHOH MpoKiIagkoit
Kabeneit Moryr ObITh HCIMOJNB30BAaHBbI )11 MCHBITAHUM IPOXOMOK
c Tpy6amu Gonbluiero AuaMeTpa, €CJii BHYTPEHHUE AHAMETPHI TPyO
oTanyalorcsi He Gosee yem B 1,5 pasa.

PesynbraTel MchbiTaHUH Npoxonok ¢ Tpyb6aMu GoJbliero
IUaMeTpa He MOTryT ObITh MCITOJNBb30BAHBI U1 OLIEHKH Ipejena or-
HECTOMKOCTH MPOXOJOK C TpPy6aMM MeHbIlEero JMaMeTpa.

9. IPOTOKOJI UCIIBITAHUHA

ITpoTokos UCTIBITAHHIT JODKEH CONEPXKATh CJICAYIOLIME JAHHBIE:
1. HaumeHoBaHHMe U agpec 3aKa3yuKa.

2. XapaKkTepucTHKa 00beKTa UCTIBITAHUH.
3. XapaKkrepHCTHKa 3aKa3bIBaeMOif yCIyru.
4. MeTon McnbITaHUH.

5. IIpouenypa UCHBITAHHUIA.

5.1. Hpentudukauus obpasua.

5.2. CeenieHus1 0 HOPMATUBHBIX JOKYMEHTAX.
5.3. YcnoBus npoBeneHUs UCIIBITAHUH.
5.4. Iopanok npoBeReHUST UCTIBITAHMIA.

6. UcnpiTaTebHOE 060OpYNOBaHHE.

7. UaMepuTeNbHbBIE CPEACTBA.

8. Ilpouenypa orbopa o6pa3nos.

9. KonuuecTBo HCNIBITAHHBIX 06pa3LIoB.
10. Pe3ynbTaThl MCIIBITAHHA.
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10. TPEBOBAHHS BE3OITACHOCTH
IIPY NPOBENEHUM UCIIBITAHUH

10.1. O6ume TpeGoBaHust GelomacHOCTH paboT Mo ompegesne-
HHUIO TIpeleioB OrHeCTOMKOCTH KabGeJbHBIX TMpPOXOZOK —
o T'OCT 30247.0-94.

10.2. B uyactu obecrieyeHHsI 3JIEKTPOOE3OMACHOCTH ClEAyeT
cobmonars IIpaBina TexHUUECKOH SKCIUTyaTaLUH 3MEKTPOYCTaHO-
BokK motpebureneit u IlpaBmia TeXxHUKH 6€30MacCHOCTH NMpH 3KC-
TUTyaTalMy 3JeKTPOyCTAHOBOK noTtpebureseil, yreepxaeHHsle I'oc-
3HeproHaa3opoM B 1989 r.

10.3. 3asemsieHHe BHYTPH NOMELUEHHS, [ie 3KCIUTyaTUpyeTcs
yCTaHOBKa, JOJDKHO cooTBetcTBoBaTh TpeGoBaHusm TOCT 464-79.

10.4. IoMeleHHe, e IKCIUIyaTHpPYeTCsi YCTaHOBKA, JOJIK-
HO COOTBETCTBOBaTb CAHWUTAPHO-TMTMEHWYECKMM TpeGOBaHUAM
T'OCT 12.1.005-76.



C. 14 HINP 237-97°

IIPHJIOXEHHE 1*
(obsa3amenvroe)

METOI ONNPEAEIEHUA KOSOPUIINEHTA
CHHXEHHSA JOITYCTUMOTIO JJIMTEJIBHOT'O TOKA

Ka6enbHble MPOXOOKH C TOJIUMHOMN 3a4eNKU (OTHE3ALUTHOro
ynioTHeHHUs1) Gonee 200 MM noaBepraroT MCIbLITAHUSM IS Olpede-
JieHus1 Ko3ddHIIMEeHTa CHUXEHUS OONYCTUMOrO JJIUTEIBHOTIO TOKA.

1. Cpencrea MCHBLITAHMIA

B MCMBITAHUSAX UCITONB3YIOT:

npubop JUIA perucTpaLrdy TeMIeparyp, JMana3oH U3MepeHHUs
ot 0 no 800 °C, xnacc ToyHoctH He Gonee 0,1;

TEPMO3JIEKTPUYECKH I Npeobpa3oBaresib, Npeesbl U3MEpEeHUs
ot 0 no 800 °C, nuametp cnas (0,5 £0,1) mm;

HCTOYHUK 3JIEKTPUYECKOrO TOKA, MO3BOJIAIOIIMI YCTAHABIU-
BaTh TOK B mnpegenax or 0 mo 300 A, morpeiHocTb YCTAHOBKHU
U MoJIepXaHusi pexuMma He Gosee 1 A;

U3MEPUTENBHBIN KOMIUIEKT C TpaHcopMaTopoM Toka, aua-
na3oH uaMepeHus ot 0 no 600 A, kiacc To4HocTH He Gonee 0,5.

2. YcioBua NpoBeJeHHA UCNLITAHKA

HcnbiTaHus npoBoasiTcs MNpHU:

TeMriepatype okpyxaiouieit cpeast ot 10 mo 30 °C;
OTHOCHUTENIbHOI BIIAXHOCTH Bo3ayxa oT 40 no 80 %;
aTMocepHoM nasneHun ot 84 go 106 kIla.

3. IMoaroroBka o6pa3uos

3.1. DnekTtpuyeckHe KaOeabHbIe TPOXOAKM IOCTaBISAIOTCS
3aKa3YMKOM HA MCIbITAaHUS C TEPMO3JIEKTPUYECKMMHM Npeobpasosa-
TEeJSIMH, BMOHTHPOBAaHHBIMM B XWJIbl KaGesieit B cepeauHe MpPOXOx-
KU (10 TOJNLUUHE).

s mpoXoloK, M3roTaBIMBAaEMbIX Ha MECTE MOHTaXa, MaTe-
pHan 3amenkd ¥ Kabeid c BMOHTMPOBaHHBIMU TEpPMO3JIEKTpUYE-
CKMMH Mpeobpa3oBaTeNsIMU MOCTABJISIIOTCS 3aKa3YMKOM BMECTE
¢ aKToM oT00pa 06pa3lioB ¥ HOPMATUBHBIMU TOKYMEHTAMMU.
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3.2. HaroTtoBneHHble 0Opasubl OO MNPOBEJEHUS MCIBITAHHI
IIPOBEPSIIOTCS [TOCPEACTBOM BHELIHEro OCMOTPa Ha OTCYTCTBHE Me-
XaHUYECKUX MOBPEXACHUIA NMOBEPXHOCTEH NMPOXOLOK, KOHTPOJIUPY-
eTCsl KayecTBO 3aJleJIKU MPOBOAOB U Kabejeil B MPOXoiKe, a TaKXKe
KX LEJIOCTHOCTb.

3.3. CMOHTHpOBaHHbIf ¥ MpOBepeHHbIH 0Opa3ell BhUIEpXUBA-
10T nepen McnpiTaHueM npu temnepatype (20 +5) °C B Teuenue 3 u.

4. TIpoBenenne HCILITAHHIA

Perynupys TOK HCTOYHUKA MUTAHHS, YCTAHABIMBAIOT 3HAYEHHE
JOITyCTUMOro muTenasHoro Toka Jy mo ITY3D wiu T'OCT P 5037.1-93
(n. 3.3) mist KOHKpeTHOM Mapku KabeJis C YYeTOM TeMnepaTypbl OK-
pyXalolleil cpelibl, IpH 3TOM (UKCHUPYIOT TEMIEPATYPY TOKOMPOBO-
oseid xunbl kabensi. Ecniv temneparypa npeBbicMiia HOPMMPOBaH-
Hylo B [1YD Benuuuny T st aToit Mapku Kabesisi, TO aHaIOTHYHO
OIpeNeNsioT TOK /), MPU KOTOPOM TEMIIepaTypa Xwibl OydeT paBHA
HopMHpoBaHHo# B ITY3D ¢ nmorpeHocTthio +1 °C.

5. Onenka pe3yJbTATOB

5.1. KoabdUUMeHT CHUXEHUS IOOMYCTUMOro UIHTENbHOro
TOKa onpenensioT no gopmyne

k=1

Iy’

rae Iy — cuna gomycrumoro JutesnbHoro Toka no IY3D mns gan-
HOW Mapk¥ M ceuyeHMs Kabensa (npoBoma); I; — cuna Toka, mpu
KOTOpO B YCTAHOBUBILEMCSl peXHMe TEMIEPaTypa TOKOIpPOBOAA-
LMX XMW KabGesist (MpoBoJia) COOTBETCTBYIOT HOpMHUpyemoii B [TYD.

5.2. KaGenbHasi mpoxXoaKa CYUTAETCS BbUIEPXABLIEH WCIIbI-
TaHUs, eclNi Ko3(DPULMEHT CHUXEHHUS TOMYCTUMOrO UTUTENbHOTO
ToKa He MeHee 0,98.

6. TpeGoBanuns Ge30nacCHOCTH

6.1. Ilpu mpoBeseHMK pabot cieayeT cobnonats TpeGoBaHMS
CeNYIOLIMX HOPMAaTUBHBIX JOKYMEHTOB:

OOuue MpaBHIa TEXHUKH G€30MACHOCTH M [POU3BOACTBEH-
HOW CaHMTapuH Ui NMpeaNnpUsITHA ¥ OpPraHU3auMil MalllMHOCTpOe-
Husi (yTBepXaeHbl noctaHoBnenuem Ilpesunuyma LK tpodcorosa
paboyux MalIMHOCTPOEHHSI);
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IIpaBuna TeXHUYECKOI IKCIUTYaTaLUH SJIEKTPOYCTAHOBOK IMO-
TpebuTeneit u [lpaBuna TexHUYeCcKOR 6€30MacHOCTU MpH 3KCIUya-
TaLMM 3JIEKTPOYCTAHOBOK MNoTpebuteneii (yrBepxnensl I'ocaHepro-
HAI30pOM);

OcHoBHbIe MpaBuiIa 6e30MacHOCTY paboThl B XUMHYECKOM
na6opatopun (yrBepxaeHol I'ockomurerom CoBeta MMHHCTPOB
CCCP no xumum).

6.2. 3azewieHue BHYTPH TIOMEILEHMS, TE MPOBOAST MCTIbITAHMS,
JIOJDKHO cooTBeTcTBoBaTh TpeGoanusM 'OCT 464-79.

6.3. ITomeleHue, rae MPOBONAT HCIIBITAHUSA, JOJDKHO COOTBETCT-
BOBaTb CAHHTapHO-TMUTMeHWYecKMM TpeboBaHusM [OCT 12.1.005-76.
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ITPHIOXEHHE 2
(o6s3amensroe)

OIEHKA TEPMETHYHOCTH H IIEJIOCTHOCTH
DJIEKTPHYECKMX IENEN IMTPU MCITBITAHUA
TEPMETUYHBIX KABEJIBHBIX BBOJOB HA
OTHECTOHMKOCTbD

OLieHKa repMEeTUYHOCTH KabenbHbIX BBOAOB MPOBOAMTCS Ile-
peld U B MPOLECCE UX UCTBbITAHUNA HA OTHECTOHKOCT.

OueHKa LENOCTHOCTH JNEKTPUYECKUX Uereid repMeTHYHBIX
KabeJIbHbIX BBOIOB [TPOBOAUTCS N0 M MOCJE MX MCIbITAHWUIA Ha Or-
HECTOUKOCTb.

1". Cpencrsa ucnbiTanmii

HeobxopuMble aist UCMIBITAHKIA CpeacTBa:

MaHOMETp [UISl U3MEPEHUS NaBJIE€HUs, KJlacC TOYHOCTH 1,5;

npubop M1l U3MEPEHHUS COMPOTHURIEHHUSI, KIIACC TOYHOCTH 2,5;

TICUXPOMETPp IS M3MEPEHUsA TeMMepaTypbl OKpyXalolleit
cpenbl U BJIAXHOCTH, Kiacc ToyHocTH 1,0;

CeKyHIOMep U1 U3MEepEHUs BpeMeHH, LieHa neaeHus 0,1 c.

2. YcaoBus npoBeleHHs HCMBITAHMIM

HcnbiTaHUst MPOBOAAT NpH:

Temreparype okpyxaiouteit cpeasl ot 10 go 30 °C;
OoTHocHTeJbHOM BiIaxHocTi ot 40 go 80 %;
atmocchepHOM HaBieHUU oT 84 o 106 xIla.

3. IToaroroBka o6pa3nos

3.1. TepMeTHyHbIiA KaGeabHBIIA BBOL MOCTABJIAETCA 3aKa3yM-
KOM BMECTEe C aKTOM oTOopa o6pa3suoB ¥ HOPMATHUBHBIMU HOKY-
MEHTaMH.

3.2. BHELWIHUM OCMOTPOM MPOBEPSIETCA OTCYTCTBME MEXaHH-
YeCcKMX IOBpEXHAEHMIT MOBEPXHOCTE repMETUYHOro KabeJbHOro
BBOAA (PUCYHOK 2).



4. TpoBefeHWe UCMbITaHWIA

4.1. Yepe3 wryuep (5), pacnonoXeHHbli Ha (aHue repme-
TUYHOr0 KabenbHOro BBOAA, BO BHYTPEHHIOKO MOMOCTb OT 6GannoHa
nofatoT Bo3dyX fasneHwem (0,56 +0,02) mMa. Bpems BblAepXKKK
900 c. MafeHne faBneHUs KOHTPOAMPYIOT Mo MaHomeTpy (3). Beog
CUNTAETCA TepMeTMUHbIM, €eCfiM B TeYeHWe YKa3aHHOIo BPEMEHW
najeHne [aBNeHWs 4yepe3 Hernsjo0THOCTM B 3/1IEMEHTax BBOAA, B TOM
yucne BAOMb TOKOMpPoBOAAWMX xun (7), He npeBbiwaeT 0,02 mMa.

4.2. C nomoLb0 OMMETpa NPOBOAMTCHA MPOBepKa LIe/0CTHO-
CTW TOKOMPOBOAALLMX >KWU/T TEPMETUYHOIO KabenbHOro BBOAA,
a TaKkXKe OTCYTCTBMA:

06pbIBa TOKOMPOBOAALLUX XU,

KOPOTKOTO 3aMblKaHNS MeXy TOKOMPOBOAALLMMM >KNTaMU;

KOPOTKOro 3aMblKaHMs MeXay KOpMycom BBOZA W TOKOMPO-
BOLALLMMM XMNaMu.

PucyHok 2. Cxema repmMeTMYHOro KabelbHOro BBoga:

1 —3aWMnTHbIA KOXKYX; 2 — CTeHa repMeTWUYHOrO NOMeLLeHUs; 3 — MaHOMETp;
4 _ wTyuep; 5 —wTyuep UcnbiTaTeNbHbIA; 6 —Kopnyc; 7 — TOKOMpoBoAsALMe YKWbl
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5. OueHka pe3yabTaToB

IepMeTUYHEBIH KabeabHbIA BBOJ CUMTACTCS BbIIEPXABILUMM MC-
IBITAHUS, €CIM Hapsily € MOJIOKUTENbHBIMU pe3yibrataMu (pasa. 7
HAaCTOSILLIMX HOPM) MpH MnpoBepke 1o nil. 4.1, 4.2 oTCyTCTBYIOT:

BHEILHHUE MPU3HAKH pa3pylIEHUsi KOHCTPYKTHBHbBIX 3JIEMEHTOB;

MpoTeyKa Bo3Ayxa (MaleHue JaBjeHHs);

KOPOTKHE 3aMbIKaHUSl MEXIY TOKOINPOBOISALLIUMH XUIAMM;

KOPOTKHE 3aMbIKaHHUS MEXIY KOPIyCOM BBOAA M TOKOIPOBO-
JALUMMY XWIaMHU.

6. TpeGoBanns GezonacHoCTH

6.1. Ipu npoBeneHuu paboT creldyeT cobmoaath TpeGoBaHUS
CIEAYIOLUMX HOPMAaTHBHBIX JOKYMEHTOB:

O6iMe npaBWwia TeXHHKH 6€30MacCHOCTH U IPOU3BOACTBEH-
HOHI CaHUTapUU Ui MPEANPUATHIA MU OpraHM3aLMi MaLIKHOCTPOE-
Hus (yTBepXaeHbl noctaHosieHueM [Ipesmauyma LK npodwcorosa
paboynx MalIMHOCTPOEHHUS);

IlpaBuna TeXHU4YECKON IKCIUTYyaTallMK JNEKTPOYCTAHOBOK MO-
tpebuteneit u IlpaBuna TexHuyeckoif Ge30MacHOCTH NMpH IKCILTya-
TallMM JIEKTPOYCTAHOBOK NoTpebutenei (yreepxaeHbl I'ocaHepro-
HaJ30pOM);

OcHoBHble MpaBwia 6e30MacHOCTH paboThl B XUMMYECKOM
naboparopuu (yrBepxaeHnl I'ockomurerom CoBeta MuHuUCTpOB
CCCP no xumMuu).

6.2. 3azemsieHHe BHYTpU MOMEILEHHUS], L€ MPOBOAAT MUCIBITAHMS,
TOJDKHO cOOTBeTCTBOBaTh Tpe6oBaHusiM FTOCT 464-79.

6.3. INomelieHue, rae NPOBOAAT UCIbITAHHUS, HODKHO COOTBETCT-
BOBAaTb CAHUTApHO-TUTHEHHUEeCKMM TpeGoBaHusaM FOCT 12.1.005-76.
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IIPHIIOXEHHE 3
(pexomendyemoe)

PEKOMEHIYEMBIE TUTIOPASMEPBI
DIEKTPHYECKUX KABEJIEN

Kabenu cunosbie ¢ HanpsixeHueM ot 0,66 mo 35 kB, B ToM

yycie:
Kabenu C MPONMUTAHHON GyMaXXHON U3OJSLMEN:

AAllls 1x120; AAllls 3x50;
OAIllIsb 3x120; OAlIBB 3x50;

kabenu ¢ [1BX-n3onsauneit B [IBX-o60o104Ke:
ABBTI 3x150+1x50;
BBI' 3x150+1x50;

kxabenu ¢ pe3aMHOBOM U3oJIsILME B pe3MHOBOI 06o0uKe:
AHPB 1x240; AHPB 3x50;
HPT 3x50; HPT 1x240;

kabenu ¢ u3onguueil U3 CIUUTOrO IMOJUITHIIEHA:
AIlBB 1x120;
I18B 1x240;

Kabeny KOHTPOJIbHbBIE:
KBBT 4x1,5;
AKBBT 4x1,5;

Kabesu CBA3U:
TIIB 3x(50x2);
TIIIT 3x(50x2).
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