ns KOrHECTONKMMm

A. AKyHbKUH
mex. dupekmop komnaHuu «Cmamyc-C8a36»

Yxe 6onbwe 200a delicmeyrom PedepansHoiii 3akoH 123-P3 «TexHuyecKuli
peanameHm o mpe60o8aHuAX noxapHol 6e3onacHocmu», HoBble c800bI Npasun
u 2ocydapcmeeHHble cmaHdapmsl no noxapHoli 6e3onacHocmu. llymesky 8
JKU3Hb NONYYUN Yesblli pAd HOBbIX CMAHOAPMOB, COOePXKAULUX NPUHLUNUAb-
HO HOoBble Mpe60BaAHUA NOXAPHOU 6e30NaACHOCMU NpUMeHUMeabHO K Kabesb-
HbIM uzdenuam. Hanpumep, 3a npowedwuii 200 npusbI4HOlU HE06x00UMOCM b0
cmano npuMeHeHue oMHOCUMeNbHO HOBOU NPoAYKYyUU — 02HeCmoliKux Kabeneli
c munamu ucnonHeHus «Ha-FRLS» unu «He-FRHF». Ce200HA cmano o4yesudHo,
Yymo cywsecmsytom u Hekomopsie npobemsl, CBA3AHHbIE C NPUMEHEHUEeM 3Mux
Kab6eneli. B ocHosHOM 3mu npo6ieMbl 06ycn08/1eHbl HOBU3HOU caMux HOpMamus-
HbIx mpebosaHuli.

B daHHOU cmambe cdennaHa nonbIMKa nposecmu HeKomopsili CPaBHUMeNbHbIl
aHanu3 mpe6osaHuli K 02zHecmoliKum nposodKam 8 Poccuu u 8 HeKomopbix 3a-

py6exHbix cmpaHax.

HOPMATWVBHBLIE

TPEBOBAHINSI K OFTHECTONKNM
KABEABHBIM CUCTEMAM

B POCCN

B cootsetctBuu ¢ MOCT P 53315, npe-
MMYLLECTBEHHOM 06N1ACTbI0 NPUMEHEHNS Ka-
6eneit «Hr-FRLS» n «Hr-FRHF» asnsetca
NPOKNaAKa Leneil nuTaHus 3NeKTponpuem-
HUKOB CUCTEM MPOTUBOMOXAPHOI 3aLUTI,
0MepaLmMOHHBIX U PeaHMaLMOHHO-aHecTe-
3MOHHOTO 000pYyAOBaHUsA GOMbHUL U CTa-
LMOHAPOB, a TaKXXe APYrUX 3JeKTponpu-
E€MHUKOB, KOTOPbIE [OMIKHbI COXPAHATDL
paboTocnoco6HOCTL B YCNOBUAX NOXKapa.
MOXHO BbIAENUTL CieayIoWne OTIYNTEN b-
Hble 0CO6EHHOCTU 3TUX TUMOB Kabeneil:

B BO3MOXHOCTb MPUMEHEHUS B rpynno-
BbIX NPOKNagKax (c yyetom obbema ro-
ptoyeit macchl Ha 1 M kabenbHoOi nu-
HUK);

B coxpaHeHue paboTocnoco6HOCTH B Te-
YeHue He MeHee 180 MUH. Npu BO3AEN-
CTBUM Ha Kabesib NiaMeHu ra3oBoi ro-
penku;

B HW3Kasn TOKCUYHOCTb MPOAYKTOB rope-
HUS;

B HU3KOE AbIMOBbIfENEHME;

B HM3KAsA KOPPO3UOHHAs aKTUBHOCTb MpO-
IYKTOB ropeHus.

Kabenu «Hr-FRHF» gonxHbl otaun-
yaTbcsa oT Kabenei «Hr-FRLS» eue 6onee

HU3KWUM ObIMOBbIAENEHNEM U elle Gonee
HW3KO KOPPO3MOHHOW aKTUBHOCTbIO
NPOLYKTOB rOpeHus.

0606LieHHble TpeOOBaHUSA CTaHAApTa
FOCT P 53315, npegbsaBnseMmble K cepTu-
hUKAUMOHHBIM UCNBITAHUAM Kabeneil
«HT-FRLS» u «Hr-FRHF» npuBepeHsl B
Tabnuue 1. Heo6x0aMMO OTMETUTH, YTO
Ha CerofjHs CyLLeCTBYIOT TONbKO fBa 065-
3aTesibHbIX NapameTpa kabeneii, Kotopsle
NPOBEPAIOTCA NPU CEPTUDUKALNOHHbBIX
MCMbITAHUAX: Npefen pacnpocTpaHeHus
ropeHus u npefen NoXapoCTONKOCTH.
Kak ykasaHo B [5], FOCT P 53315 6bin co-
CTaB/IEH HA NEPCNEeKTUBY U, NO3TOMY, OC-
TanbHble NOKa3aTenn OyayT BKAKYATLCS
B nepeyeHb 06s3aTeNbHbIX N0 Mepe
rOTOBHOCTW NabopaTopHoOit 6asbl UCMbI-
TaTeNbHbIX LLeHTpoB. Takum obpasom, Ha
CerofHAWHNA feHb npu cepTudmnKaym-
OHHbIX UCMBITAHUAX Kabeneil nokasare-
an NMKA, NTAM v N[, He npoBepstoTCA, U
06 3TOM Hago NOMHMUT.

B cootBetctBum ¢ NOCT P 53315, ka-
6enun «Hr-FRLS» u «Hr-FRHF» posmxHbl
BbIAEPXKMUBATb UCMbITAHWUA NO HEpPACNpO-
CTPaHEHNIO rOpPeHNs B YCIIOBUAX rPpynmno-
BOW NPOKNAfKM No Kateropum A, 1.e. Ko-
roa o6bem roptoyeit maccol 1 M kabeneii
JOCTUrAEeT 7 /1. ITO CaMble «KECTKMUEY YC-
NOBUA NPOKNAAKKU. MeToanka ncnoltaHuii
cootBetcTByeT [OCT P M3K 60332. Ha



HOPMbI

Tabn. 1. Tpe6osanus [OCT P k ucnbitaHusm kabeneit «Hr-FRLS» u «Hr-FRHF»

TPEBOBAHUA K KABEJIAM
NOKA3ATE/Ib

TPEBOBAHUA K METOJAM UCNbITAHUI

WCNOJIHEHUE OBBEKT Cnocob

NOXAPHOM OMACHOCTU KABENA UCNbITAHWA NCNbITAHUA
Mpegen pacnpoctpaHeHusi ropeHus cunoBsble Kabenu cneuuanbHoro Ha-
He 6osee 2.5 M Npu rpynnoBow npo- 3HaYeHWs C TOKOMPOBOAALEN XU-
knapke (MPM) noit 6onee 35 KB.MM /1 NPOKNAAKe [OCT P M3K 60332-3-21-2005
no kateropuu A F/R npu obbeme ro-
ptoyeii maccel 7 1 (MPIM1)
:rr-lflgll-_ISF Kabenu o6wWero npumeHeHus AN
NPOKNAAKM N0 KaTeropuu A npu 00b- FOCT P M3K 60332-3-22-2005
eme roptoyeit maccol 7 i (MPTM1)
Kabenu o6wWero npuMeHeHus AN
NpOKNaAKM no Kateropuu B npu 06b- FOCT P M3K 60332-3-23-2005
eme ropioyeit Maccel 3.5 n (MPIM2)
Kabenu oblero npuMeHeHus pans
npoknagku no kareropuu C npu 06b- FOCT P M3K 60332-3-24-2005
eme roptoyeit maccol 1.5 n (MPIMN3)
Hr-FRHF
Kabenu obwero npuMeHeHus AN
npoknagku no kareropuu D npu 06b- FOCT P M3K 60332-3-25-2005
eme roptoyeii maccsl 0.5 n (MPIM4)
Mpegen coxpaHenus paboTocnocob- cunoBble Kabenum Ha HOMUHANLHOE
HOCTY (MpeAen noXapocToiKoCcTh) He HanpshxeHue fo 0,6/1,0 kB Brntouu- [OCT P M3K 60331-21-2003
MeHee 180 MUH. B yCNOBUAX BO3feN- Hr-FRLS TeNbHO
ctaus nnamenu (N01) Hrr-FRHF Kabenu anekTpuyeckue Ans nepepa-
4M JaHHbIX [OCT P M3K 60331-23-2003
Kabenu onTuyeckue FOCT P M3K 60331-25-2003
lMoka3zaTenb KOPPO3UOHHOM aKTUBHO- ranoreHocofepxatiue KomnayHzbl,
cTv npu ropennn unu menun (MKA) Hr-FRLS 0TOGpaHHbIE OT 3/EMEHTOB  KOH- FOCT P M3K 60754-1-99
cTpyKuuu kabens (MKA2)
«6e3ranoreHHble» KOMMayHabl, 0TO-
Hr-FRHF OGpaHHbIe OT 3/71eMeHTOB KOHCTPYK- FOCT P M3K 60754-2-99
uum kabens (MKA1)
Tokasaresib TOKCMYHOCTU NPOAYKTOB Hr-FRLS KOMMayHAbl, 0OTOOpaHHble OT 3nie- .
ropenus (MTMNM2) Hr-FRHF MEHTOB KOHCTPYKLMK Kabens FOCT 12.1.044-89, pasnen 4.20
MNokaszatenb gbiMO06Gpa3oBaHUA npu Hr-FRLS kabenu (NA2)
TOPEeHUU U TNEHUN KabenbHoro u3- [OCT P M3K 61034-2-2005
nenws (M) Hr-FRHF kabenu (MA1)

BEPTUKANbLHO 3aKpenneHHble 06pasLbl
Kabenei BO3JENCTBYET Naams razoBoi
ropenku B TeyeHune 40 muH. Mocne oT-
K/I0YEHMSA ra30BOM ropesiku AnnHa obyr-
NIEHHOW YacTu Kabenei He JomKHa 6bIThb
6onble 2,5 M.

B cootBetctBum ¢ NOCT P 53315, Kka-
6enn «Hr-FRLS» n «Hr-FRHF» monxHbl co-
XpaHATb paboTOCNOCOBHOCTL B TeYeHue
He MeHee 180 MWUH. Npu BO3AENCTBUM HA
HUX MJaMeHN ra3oBoW ropenku. 3Tu
UCMbITAHUA NPOBOAATCA HA CTEHE B CO-
orsetctBuu ¢ TOCT P M3K 60331-11. 06-
paseu kabens npu UCNbITAaHUAX yCTaHAB-
JINBAIOT B TOPU3OHTAIbHOM MOJIOXKEHUU.
[ina npepoTBpaleHuna geopmaLlum ouH
KOHel, o6pa3ua NpoyYHo 3aKpenisioT C
MOMOLLbIO CMELMANbHbIX 3aXXMMOB, a ApY-
roit MoxeT cB060HO NepemellaTbcs Ha
onope, YTobbl He NpensTCTBOBATb BO3-
MOXHOMY yAjiMHeHU0 06pasLa oT BO3-
pencTeua Temnepatypbl. Cunutaercs, yto
Kabenb BblAepXKan UCMbITaHWA YCNELHO,
ecnu cnycts 180 MUH. OH COXPaHUA CBOIO
Cnoco6HOCTb NepeaasaTb 3neKTpuyec-
KWl TOK.

Wcnbitanus no MOCT P 53315 He no-
3BOJIAIOT B MOJIHO Mepe CyauTb 0 no-
BeJeHUn KabenbHOro n3genns B cocra-
Be KabenbHOW NAWUHUM B YCNOBUAX
peanbHOro noxapa, koraa kabenb 6yaert
)KeCTKO NpuKpenaeH K kabenbHecyuei

KOHCTPYKLMW 1 KOrAa Bo3AeiicTByiowWwas
Ha Kabenb 1 KabenbHEeCyLWyo KOHCTPYK-
LMio TeMNepaTypa MOKeT ObITb HAMHOTO
6onbwe 750° C. MoaTomy 6bin paspabo-
TaH NPUHLMNKUANBLHO HOBBI CTaHA[APT —
[OCT P 53316, B COOTBETCTBUMU C KOTO-
pbIM UCMBITAHUAM AOJIXKHA NOABEPraTh-
€A KabenbHas AUHUA, @ He OTAENbHbIN
Kabenb. cneiTaTenbHoe 060pyaoBaHme
1 yCnoBMe NpoBeAeHNs UCTbITAHWUIA co-
oteetcTBytoT [OCT 30247.0, KOraa BHy-
TPU cneuuanbHoOM neyn cospaercs Tak
Ha3blBaeMblii CTaHAAPTHbI Temneparyp-
HbIl peXum — TemnepaTtypa pacTeT no
onpeAeneHHOMy 3aKOHY M MOXET [OCTH-
ratb 6onee 1100° C. KabenbHas nuHus,
Hanpumep, MeTannyeckuini Kopob uim
JIOTOK C NPOJIOXXEHHBIMU B HEM Kabens-
MU, pa3MelLaeTca U HafleXHo 3aKkpenns-
eTCA BHYTPU Neyn, kabenu XecTko puk-
cupyloTcs K KabenbHecylen cucreme.
K kabenbHecylei cucteme Takxe npu-
KNaAblBaeTCA IKBUBANEHTHaA Harpyska
B BUAE METannnyeckux npyTkoB v Lie-
neit. Takum o6pasom, MofeNpyeTcs BO3-
AeNCTBME NoXKapa Ha peanbHyto Kabenb-
Hylo nuHuto. CunTaetcs, 4to KabenbHas
JVHWA BblflepXana UcnbliTaHua ycnew-
HO, eCNin B TeYeHne 3af,aHHOro UHTep-
Bafa BpeMeHW kabenu B ee cOCTaBe Co-
XPaHWIM cnocobHOCTb MepefaBaThb
3N1eKTPO3HEpru nnm curHansl. bonee

JeTanbHy0 MHHOpPMaLMIO 0 MeToAax UC-
NbITAHUA Pa3NUYHbIX BUAOB Kabenei Ha
OFHEeCTOMKOCTb MOXHO NOCMOTPETh B CO-
OTBETCTBYIOWMX CTAaH[APTAX, YKa3aHHbIX
B mabsuye 1.

CnepyeT OTMETUTb TOT (haKT, YTO B OT-
€UeCTBEHHbIX HOPMax He NpefbABIAeT-
€A KaKUX-NM6B0 KOHKPETHbIX Tpe6oBaHMi
K KabenbHbIM U3[ennam U KabenbHecy-
MM KOHCTPYKLUAM MO BPEMEHU COXpa-
HEHWA UMK paboTOCNOCOGHOCTY NPU UC-
noiTaHuax no FOCT P 53316. Bpems
BO3A€NCTBUSA CTAaHAAPTHOrO TeMnepaTyp-
HOTO pexXuMma JOJKEH yCTaHaBNNBaTb
pa3paboTtunk (M3roToBUTENb) KabenbHOM
nuHuu. K aBHBIM NpoGenam oTeyecTBeH-
HbIX HOPM MOYHO OTHECTM OTCYTCTBME
YETKUX TpeOOBaHMII U NONONKEHUII O TOM,
KaK UMEeHHO cnefyeT BbINOMHATb TMHWUY B
cucTeMax NpoTUBOMOXKAPHON 3aWMUThI,
BKJI0Yan YeTKylo rpajauuio Toro, B Ka-
KWX UMEHHO Lensax cnefyet NPUMEHATH
OrHecToliKue KabenbHble INHUK.

Poccus mpet no nyTu rapmoHm3anmum
CBOUX CTaHAAPTOB C MEXAYHAPOAHbLIMM
W, B MEPBYIO 0Yepedb, C eBPONeilCcKUMM
HopMamu. B mabauye 2 npuBefeHsl CBe-
LEHWA O CTaHAapTax Ha ucnbiTaHue
KabenbHbIX U3AeNnii B HEKOTOPbIX €BPO-
neckux cTpaHax. OTanyunTenbHble oco-
6EHHOCTU HEKOTOPbIX U3 CTAaHAAPTOB YKa-
3aHbl B mabauye 3.

Anroputm 6e3onacHocTn N®S 2010
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Tabn. 2. CpaBHeHMe HEKOTOPbIX CTaHAAPTOB Ha UCMbITAHUS Kabeneit

XAPAKTEPUCTUKA MEXAYHAPOAHBIE CTAHAAPTbI HALUWOHANBHbIE CTAHAAPTbI
M IEC (M3K) EBPONA POCCHUA FEPMAHMA
CoxpaHeHue paboTo-
cnoco6HoCTU Kabenb- - EN 00000 TOCT P 53316 DIN 4102-12 -
HOW NTUHUK
CoxpaHeHue paboTo- EN 50200; DIN 0482-1;
cnocobHOCTH Kabens [EC 60331 EN 50362 fOCT P M3K 60331 DIN 0482-362 BS 6387
fj;gﬁ;fpa”e””e IEC 60332-3 EN 50266 FOCT P M3K 60332-3 DIN 0482-266 BS 4066 part 3
Koppo3unoHHas aktus- FOCT P M3K 60754;
HOCTb 1 TOKCYHOCTD IEC 60754-2 EN 50267 [OCT 12.1.044 DIN 0482-267 BS 6425 part 2
[lbimoo6pasyiowas ~ )
CNocoBHOCTD IEC 61034 EN 50268 FOCT P M3K 61034-2 DIN 0482-268 BS 7622

Taba. 3. OTAnyuTENbHBIE 0COBEHHOCTU HEKOTOPBIX CTAHAAPTOB

CTAHJAPT | 0COBEHHOCTK

EN 50200

WcnbiTbiBaeTcs coxpaHeHne pabotocnocobHoCTH kabens npu BO3AEHCTBUM NaameHun. PyHKLMOHANbHbIA aHaNor CTaHAapToB
cepuu TOCT P 60331, HO UcnbITaHUs NPOBOAATCS Npu Gonblueit Temneparype nnamenn — 842° C.

Tens ysennyer fo 3A

WcnbiTbiBaeTcs coxpaHeHne pabotocnocobHOCTH kabens npu BO3AEHCTBUM naameHu. PYHKLMOHAbHbIA aHaNor CTaHAapToB
BS 60837 knacc C | cepuu MOCT P 60331. UcnbiTaHus npoBoaaTcs npu 6osblen Temneparype naamenu — 950° C, HOMUHAN 3aWMUTHOTO NpesoXpaHi-

BS 60837 knacc W WcnbiTbiBaeTcs coxpaHeHue paboTtocnocobHOCTU kabens npu BO3[eNCTBUN NnameHu u BogsHbix cTpyit. Kabenb nogsepraercs
BO3[eCTBUIO NnamMeHu ¢ Temnepatypoi 650°C

BS 60837 Knacc Z WcnbiTbiBaeTcs coxpaHeHue paboTocnocobHOCTY Kabens Npu BO3[enCTBUN NameHu u BogsHbix cTpyit. Kabenb nogsepraetcs
BO3JeiCTBUI0 nnameHu ¢ Temnepatypoit 950°C 1 MexaHWYeCcKUM yaapam

DIN 4102-12

WcnbiTbiBaeTcs coxpaHeHne paboTocnocobHOCTU KabenbHOI IMHUN B OTHEBOWM NeYn NPy CTaHAAPTHOM TEMNEPATYPHOM pPeXuMe
no IS0 834. ®dyHkuMoHanbHbI aHanor ctaHgapta FOCT P 53316. OnpegeneHbl TpK Knacca, B 3aBUCUMOCTU OT BpEMEHU coxpaHe-
Hus pabotocnoco6HocTu: E30 — 6onee 30 MuH.; E60 — 6onee 60 muH.; E90 — 6onee 90 MuH.

HOPMBbI NFPA
" OrHECTONKOCTb
SNEKTPOMNPOBOAOK

CeBepoamepukaHckue Hopmbl NFPA wu-
POKO M3BECTHbI U YBaXaeMbl BO MHOTUX
cTpaHax Mupa. MoxHo € yBepeHHOCTbIO ro-
BOPWUTb O TOM, Y4TO B NOCNEAHNE HECKONbKO
net Hopmbl NFPA 6bin11 cepbe3HO MOAEpHM-
3MpOoBaHbl B NaHe NOBbIWEHUSA HaJeXHOC-
TW KPUTUYECKMN BXHbIX 31€KTPONPOBOAOK.
B Hemanoii cteneHn TONYKOM K 3TOMY Mno-
CNYXUNN peKoMeHaaunm nHctutyta NIST
(HaunoHanbHbIA MHCTUTYT CTaHAAPTOB U
TexHosnoruit). 26 oktadps 2005 rofa nabo-
paTopus CTPOUTENbHOI M NOXKapHO 6e3-
0MacHOCTM 3TOTO MHCTUTYTa onybAnNKOBana
AOKNaf, B KOTOPOM Gblv OTPaXKeHb! pe3yib-
TaTbl aHanM3a Tparefnu, npousoLeswei Bo
BcemupHoM Toprosom ueHTpe 11 ceHTsabps
2001-ro. Kpome pe3ynbraTtoB uccneposa-
HWii, B BOKNage GblIn AaHbl pEKOMEHAALNH,
HanpaB/eHHble Ha yBennyeHne besonacHo-
CTU 3[0aHunit u ux odbutarenein. OcobeHHoe
3HayeHune AN kabenbHOM NPOMbILLIEHHOC-
T UMEeNu cnepyloline peKoMeHAaLnum:

B 3[aHWA JOMKHbI UMeTb 6onee BbICOKUI
npefen orHecToNKOCTY, NS 3TOro Heob-
XO[MMO C(HOKYCUPOBATLCA Ha ynyullue-
HUU TEXHWUYECKOII 6a3bl;

m HeobGxoauMo pa3paboTarb HOBblE METO-
Abl MOBBIWEHNA OFTHECTOMKOCTHU CTPO-
MTeNbHBIX KOHCTPYKUMIA, BKItOYan
pa3paboTKy W UCMbITAaHUA HOBBIX OTHe-
3aLUUTHBIX MOKPLITUI U TEXHONOTWIA, a
TaKXe aKTUBHbIX CUCTEM MPOTUBONO-
apHOW 3alunThI;

B HeoOXOAMMO YNYYlWUTL 3BAKyaALUIO U3
3[aHWI1 N IKCTPEHHOE pearnpoBaHue,
BKJIt0YAs NPOTMBOMOXKAPHbIE NNGDTI U
CUCTEMbl aBapUNHOW CBA3MK;

B Heob6X0[MMO YNYYLWNTb NONOKEHUS W
NpaKkTUKy NpumMeHeHus TpeboBaHuit
HOPMATUBHBIX JOKYMEHTOB MO MPOEK-
TUPOBAHMUIO, CTPOUTENLCTBY, 06CYKM-
BAHWIO U IKCMIyaTaLMK BCEX 30aHUN.
IT1 pekOoMeH[aLMKM OKa3anu Henocpep-

CTBEHHOE BAMUAHWE Ha nosBieHne 0603Ha-

yaeMbix nHgekcom CI orHectonkux kabeneit

NUTaHWSA, yNpaBNeHUs, CUTHANU3ALLMUN U CBA-

31. 3Tn Kabenu npefHa3HaYeHbl ANS yBEIU-

YeHUs KUBYYECTU CUCTEM BE30MacHOCTH B

34aHUAX C MACCOBBIM NpebbIBAHMEM NIOAEIA:

BbICOTHbIE 3AaHus, WKOJIbI, 60JbHULbI, BOK3a-

bl UM TPAHCMOPTHbIE Y3kl € 60/bWMM Nac-

CaXMpPOMOTOKOM. B TeyeHMe HECKONbKUX

nocneaytowux net 6bl1M BHECEHbI COOTBET-

CTBYIOLLME KOPPEKTUPOBKM B TPOTUBONOKAP-

Hbl€ U CTPOUTENbHbIE HOPMbI.

Hanpumep, B Hopmax NFPA 72 pepak-
uumn 2002 roga copepkanoch TpebosaHue
(n. 6.9.4.3) 0 TOM, YTO BCE Y4aCTKM 3NEKTPO-
uenei, HeobxoauMble Ans paboTbl Noxap-
HbIX OMoBeLlaTenen, LOMKHbI 3alMLaTbCA
[0 TOUKM BXOfA B 06C/YKMBAEMYIO MU 30-
Hy noxapHoro onoselyeHus. [lonyckanochb
1CNOo/b30BaTh Nt06ON U3 HUMKENEPEUUCTEH-
HbIX METO/I0B 3aLNThI:

B npumMeHeHue Kabens unn KabenbHou
CUCTEMBI C MPefeIOM OrHeCTONKOCTH
2 vaca;

H NpuMeHeHWe orpaxaeHns kabens cTpo-
UTENbHBIMU KOHCTPYKUMAMU C npefe-
JIOM OTHECTOMKOCTM 2 Yaca;

B npuMeHeHue 11060ro f4pyroro cnocoba,
OAOGPEHHOrO YMONHOMOYEHHbIM Haf-
30pHbIM OPraHoOM.

B Hopmax NFPA 72 pegakuuu 2007 ro-
4a nepeyeHb Cnoco60B 3aWmnThl eK-
TPONPOBOAOK OT BO3A4eCTBUA ONACHbIX
takTopoB moxapa Obln  pacwupeH
(n. 6.9.10.4.2), n cTano AoONyCTUMbIM:

B npuMeHATb Kabenb ¢ uHaekcom CI (CI -
kabenb COXpaHAeT GyHKLMOHMPOBaHUE
INEKTPOLEeNnun B yCIOBUAX Noxapa) ¢
npefiesioM OrHeCTOMKOCTYH 2 Yaca;

B NpUMeHATb KabenbHyto cuctemy (cuc-
TeMy 3aluTbl 3NEKTPUYECKoii Lenu) ¢
npefiesioM OrHeCTOMKOCTY 2 Yaca;

B NpUMEeHATb OrpaaeHue kabens cTpou-
TeNbHbIMW KOHCTPYKLMAMM C Npeaenom
OrHeCToMKOCTH 2 Yaca;

B NpUMeHATL Nto6oi apyroi cnocob, ogo-
OpEeHHbI YIOJHOMOYEHHbBIM Haf30p-
HbIM OpraHom;

B NPUMEHATb NONHYI0 3alWNTY 34aHNSA
aBTOMaTUYECKOMN CNPUHKNEPHO cuc-
TeMOW, BbINOJHEHHON B COOTBETCTBUU
c Hopmamu NFPA 13, a npoBoga uau
Kabenu npoknagblBaTh B MeTanIn-
YecKux KabenbHbIX KaHanax B COOT-
BETCTBUM C Tpe6OBAHMAMMU CTATbM
760 Hopm NFPA 70.

B cospemeHHbix HOpmax NFPA 72 pe-
Jakumn 2010 roaa 6bin1 BHECEHbI CylLecT-
BEHHble u3MeHeHus. Tak, nosBMnacey cne-
uManbHas oTAenbHas rasa, NoCBALEeHHas
3N1eKTPONPOBOAKAM U TUHUAM CBA3M, U B
Heil onpefeneHbl YeTblpe KYPOBHSA XUBYYe-
CTU» 3N1€KTPONPOBOLOK:

m  YposeHb 0 (Level 0). ins anektponpo-



HOPMbI

Tabn. 4. Tpe6oBaHUs K KMUBYYeCTH 3neKTponpoBogok B ECS-cucremax

HA3HAYEHUE CUCTEMbI, LLEMHK

TPEBYEMbII YPOBEHb YXUBYYECTU IIEKTPONIPOBOAKU

(0] 1 2 3
CucTtema onoBelyeHNs 0 NOXape BHYTPY 3aHNs, NpUMeHseMas Ans nepemelle- _ _ + +
HUA N10AeN BHYTPY 3AaHNA MW ANA NO3TANHON 3BaKyaLun
CucTema onoBeleHNs 0 NoXape BHYTPYU 3aaHUs, NpUMeHseman ans obLei + + + +
3BaKyauuu
Cucrema obuero onoselyeHns (MNS) BHyTpU 3aaHus * * *
TeppuTtopuanbHas cuctema obujero onoselyeHus (wide-area MNS) * * *
[poBofHas cucTema BYXCTOPOHHEN aBapuitHON CBA3M BHYTPU 3AaHNUSA - - + +
CucTtema ABYXCTOPOHHE aBapUitHO PaanoCBA3N BHYTPU 3[1aHNs, C CAMOCTOSA- _ _ " +
TeNbHbIMU aHTEHHAMK
CucTema aBapuiiHOii cBA3M B 30Hax 6e3onacHoCTH (30Ha besonacHocTU — cneuu-
anbHO BbIAENEHHAs YaCTb 3AaHNS, B KOTOPOI 06MTaTENM 3TOTO 3AaHUA MOTYT _ _ + +
VKPBITbCA B C/Ty4ae noxapa unu Apyroit Ype3pblyalHOM CUTyaLMK, €CN 3BAKya-
Li1A U3 3AaHUA HEBO3MOXKHA)
Llenu cuctem onoBelyeHus, npegHa3HayeHHble A4 nepeayn CUrHana 3a npege- + + . +
Nbl 3aIL4MLLAEMOr0 3aHNA
Cuctema aBapuinHoi CBA3M B IndTax + + + +
CucTembl aBapuitHOW CBA3M HA LIEHTPANbHBIX AUCNETYEPCKUX NYHKTAX * * * *
OcTanbHble Lenu cucTem aBapunHoOM CBA3M * * * *

Mpumeydarue: «—» — He TpeBYeTCA; «+» TPeBYeTCs; «*» - ONPeAenneTcs no pe3yabratam aHanu3a puckos

BOZAOK 3TOr0 YPOBHS He TpebyeTcs, uTo-
Obl UMENUCb Kakue-nnbo cpefcTea
obecneyeHuns KUByYECTU.

m  YposeHb 1 (Level 1). InekTponposoaka
OTHOCMUTCA K 1-My YPOBHIO XMBYYECTH,
€C/IM OHa BbIMOJIHEHA BHYTPU 3AaHus,
KOTOPOE MOMHOCTbIO 3aLMILEHO ABTO-
MaTUYeCKON CMPUHKAEPHON CUCTeMON
B cooTBeTcTBMM C Hopmamu NFPA 13, a
nto6ble kKabenu nan NpoBoaa Nposoxe-
Hbl B METaNIMYECKUX KabenbHbIX KaHa-
nax.

m  YposeHb 2 (Level 2). InekTponposoaka
OTHOCMTCA K 2-My YPOBHIO KUBYYECTH,
€C/IM OHa BbHIMONHEHA OFHUM WUAN He-
CKONBKMUMM U3 Cledyiolnx cnoco6oB:

B 3JIeKTPONPOBOAKA BbINOJHEHA OTHeC-
Toikumu kabensmu (CI) c npepenom co-
XpaHeHus paboTocnocobHoCTH 2 Yaca;

B 3/eKTPONPOBOAKA NMPONOXKEHA B Ka-
GenbHbIX KaHanax ¢ NpeAenoMm orHec-
TOMKOCTM 2 Yyaca (cucTema 3aluTl
3NEKTPUYECKUX Leneit);

B 3eKTPONpPOBOAKA MPONOXKEHA BHYTPU
COOPYXEHUIT N NOMEeLEeHNN, 3almn-
LaeMbIX CTPOUTENbHBIMU KOHCTPYKLMSA-
MM C pefenoM OrHeCTOMKOCTM 2 Yaca.

B 3/eKTPONpPOBOJKA BbINONHEHA APYrUM
cnoco6om, npu KOTOPOM obecneynBaeT-
€l 2-4acoBOil Mpefen 3alWuTel, U 3TOT
cnoco6 0406peH YyNoJTHOMOYEHHbBIM
HaA30PHbIM OPraHoM.

m  YposeHb 3 (Level 3). InekTponposoaka
OTHOCMTCA K 3-My YPOBHIO XKMBYYECTH,
€C/1 0Ha YA0BNeTBOPSAET TpebOBaHUAM
K 3N1eKTPONPOBOAKAM YPOBHS 2 U Bbl-
MoJIHEHa BHYTPY 3[,aHus, KOTOPOE NnoJ-
HOCTbIO 3alYMLLEHO aBTOMATUYECKOIA
CNPUHKAEPHO CUCTEMOIt B COOTBET-
cTBun c Hopmammn NFPA 13.
CnpaBesnuBOCTM Pafm, HYXKHO OTMe-

TnTh, 4T0 B NFPA 72-2010 0TpaeHsl 6onee

YeTKUE, MO CPABHEHMIO C POCCUINCKUMIU HOP-

Mamu, TpeboBaHMsA 0 MPUMEHEHNN TEX UK
WHbIX BULOB KabGENbHbIX TMHUI B CUCTEMAX
NpoTUBOMOXapHO 3awuTel. Hanpumep, B
Tabauue 4 NpeAcTaBneHbl CBOAHbIE AAHHbIE
o Tpe6oBaHuax NFPA 72-2010 K ypoBHAM
KMBYYECTU KabesbHbIX TMHWIA CUCTEM OMO-
BelleHUs 0 noxape 1 aBapuitHoi ceasu (cu-
ctembl ECS — Emergency Communication
Systems). Mogo6HebI NOAX0A No3BoONSET
6onee rubKo NoaxoAuUTb K BbIGOpY Kabeneit
1 cnocobam ux NpoKnagKu, 3apaHee UCKIO-
4MB U3NULWHME TPebOBAHUSA MO OTHECTOM-
KOCTW KabenbHbIX MHWIA, Hanpumep, B He-
60/bLNX 30aHUAX.

Mo Hopmam NFPA 72-2010 anekTponpo-
BOJKM NMOXapHOW CUrHanu3auny, BKIYas
BCe Lienu, KOHTPONpYeMble 1 nUTaemble Cu-
CTEMO NOXapHOW CUrHANM3aLMn, BOIKHbI
BbIMONHATLCA B COOTBETCTBMM CO CTaTbel
760 Hopm NFPA 70 (NEC). Hopmbl NFPA 70
ABNAIOTCA aHANOroM oTeyecTBeHHbIX «[pa-
BUN YCTPOWNCTBA 3N1€KTPOYCTAHOBOK» U
cofiepxat feTanbHelwne TpeboBaHNA K
crnoco6am BbIMOAHEHNA Pa3NNYHbIX INeK-
Tpoueneii. [lokymeHTsl NFPA 70 n NFPA 72
TECHO B3aMMOCBA3aHbl U U300MNYIOT KOH-
KPeTHbIMW CCbiTKaMW ApYT Ha ApYra, a Tak-
e Ha PAA APYrux BaXHbIX OCHOBOMONAra-
foLMX CTaHAAPTOB (HanpuMep, Ha CTaHAAPTbI
cepumn UL — aHanoru oteyectBeHHbIx [OCT 1
oCT P).

Hopmbl NFPA 70 nog «noxapHoii curHa-
nu3aumeit» NOHUMAIOT CUCTeMy 0bHapyke-
HUS NOXapa, CUCTEMY OMOBELeHNs U aBa-
PUIAHOW CBA3W, CNPUHKIEPHYIO CUCTEMY U
nomeLyeHns aucnetyepckux nyHkTos. K ue-
MAM, KOHTPOJNPYEMbIM W MUTAEMbIM CO CTO-
POHbI NOXAPHO CUrHANU3aLUK, OTHECEHBI
Lenu KOHTPONS W ynpasneHns GyHKUMAMM
cuctem 6€30nacHOCTM 3aaHus, Lenu 610-
KWPOBaHWA 1 onycKaHus nuToB, Lenu yn-
paBneHus NPOTUBOALIMHbLIMI 1 TPOTUBOMO-
KapHbIMKU ABEPAMMU U LEenn OTKIIYeHUs

BEHTUAALUU. YeTKO OroBOpEHO, YTO ANs
TOro, 4T06bl 06EcneynTs Tpebyemble NoKa-
3aTeny XuBy4yecTu (B TOM YUCe NO CONpo-
TUBISEMOCTU BO3AENCTBUIO OTHS), 3NEKTPO-
MPOBOAKM JOJKHbI MPOKNAALIBATLCSA B
COOTBETCTBUU C ONYBNUKOBAHHBIMU UH-
CTPYKUUSIMU 3aBOAOB-M3rOTOBUTENEN.

NCNbITAHNS
OMHECTONKWX
SNAEKTPOMNPOBOAOK
B CWLIA

Bo3MO3KHble CNOCOBbI NOCTPOEHMS OrHe-
CTOMKNX 3NEKTPONPOBOAOK U METOLbI UX
cepTUPUKaLMOHHBIX UCMBITAHUIA onpefe-
neHbl B Hopmax NFPA 70. MeTogbl ncnbita-
HUI ONUCaHbI, KaK NPaBuWo, B COOTBETCTBY-
folwmx ctaHpaprtax cepun UL.

NcnbitatenbHble 06pasLbl BKIIOYAIOT B
cebs He TOIbKO 3N1eKTpUYECKMil Kabesb, HO
BCIO MOJTHYIO raMMy YCTPOIICTB, Heo6xoau-
MbIX ANfl CO3AaHUA 3aKOHYEHHOI Kabenb-
HOW JIMHUM, HanpuMep: Kabenu, kaHanbl, ka-
GenbHble N0TKM, Tpy6bl, 3aWUTHbIE
marepuans 1, Takxe, U3aenus, npefHasHa-
YeHHble N8 KpenneHns KabenbHbIX CUCTEM
Ha rOpM30HTaNbHOM UN BEPTUKANbHOW No-
BEPXHOCTH. 3alNUTHbIe MaTepuansl Ans Ka-
6eneit MOryT COCTOATb U3 KOHCTPYKTUBHBbIX
3NeMeHTOB 3JlaHusA, HanpumMep, CTeH UK
LWaXT, UAN MOTYT BbITb MPOCTO MaTepUanoMm
0607104KM Kabens, Kak B ciyyae ¢ kabenb-
HbIMU u3penuamu ¢ uHpexkcom CI.

OrHecToiKOCTb CTPOUTENbHBIX KOH-
CTPYKLMWIA NCNBITBIBAETCA B COOTBETCTBUM
co ctaHaaptom UL 263. 3T0T meTog MCnbI-
TaHWii npefnonaraeT Bo3BejeHUe CTPOU-
TeNbHOI KOHCTPYKLUK (Hanpumep, CTeHbI)
BOKPYT 3alL/LiaeMoro y4acTka 3N1eKTponpo-
BOAKM. 1PN UCMbITAaHWAX CTEHOBbLIX CTPOU-
TeNbHbIX KOHCTPYKLWIA pa3mep ucnbiTaresb-
HOro 06pasua cocTaBAsieT NPUMEPHO 3x3 M.
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Tabn. 5. KnaccuduumposaHHsle B UL-katanorax orHectonkue npoayKTbl

FAE COAEPATCA YEPTEXMU

KATETOPUA HA3BAHUE METOAUKA
MPO/IVKTA NPOAVKTA W RETANICHBIE HHLTFYKLUM MCMILITAHMIA
BXUV OrHecToliKMe CTPOUTENbHbIE KOHCTPYKLUK, UL Fire Resistance Directories, UL 263

npuMeHsiemble s 3alyUThl INEKTPONPOBOJOK Volume 1
FHIT OrHecToinKue CUCTeMbl 3alUThI UL Fire Resistance Directories, UL 1724;
INEKTPUYECKUX Lieneit Volume 2A UL 2196
OrHecTolKMe CUCTEeMbI C TeNN0BLIM GapbepoM, UL Fire Resistance Directories,
XCLF npuMeHsiemble A5l 3aWUThl 3NEKTPUYECKUX KOMMOHEHT Volume 2A ASTM E 1725

B TeueHne HOpPMUPOBAHHOTO NPOMEXKYTKa
BPEMEeHU CpefHsAs Temneparypa yAaneHHom
OT OrHSA MOBEPXHOCTMU CTEHbI He JOMKHA npe-
Bbiwatb 120° C. Temnepatypa OTAENbHbIX
YYacTKOB Ha 3TOI MOBEPXHOCTU CTEHbI He
BosxHa npesbiwarb 160° C, u He fomKHO
HabntoaaTbcs ropeHus. Mocne orHeBoro uc-
NbITAaHUA CTPOUTENbHAA KOHCTPYKLMSA [OMK-
Ha NPOWTW UCMbITaHWe NOTOKOM BOAbI U3
wnatra. Bopa nopaetca yepes conno ¢ au-
ameTpom 28 MM nop gasnenuem 200 klla
npu npubausuTensHom pacxoge 12-13 n/c.
[laBneHue BOAAHOMN CTPYyM HA NOBEPXHOCTb
ucnbiTaTenbHoOro o6pasuya cocTaBaseT npu-
mepHo 400 kMa. Cyntaercs, YTO KOHCTPYK-
LMA BbIEpKaNa UCMbITAHNSA, €M BOAAHAA
CTpysA He NPOHMKaeT CKBO3b Hee.

OrHecToiKOCTb KabebHecyLWux cUcTem
MCMbITBIBAETCA B COOTBETCTBUM CO CTaHAAP-
Tom UL 1724. [lanHblit meTog Gbin pa3pabo-
TaH Ans KabenbHbIX CUCTEM, Tae 3aluTa oT
OrHA 0becneynBaeTcs cneyuanbHoiM 6apb-
€pOM, KOTOPbIM MOXET CNYXUTb BHEWHASA
000/104Ka 3NEKTPUYECKOTO KabeNbHOTO Ka-
Hana uau, Hanpumep, CTeHa, eciu Kabenb-
HbIli KaHan NpoNoXeH BHyTpU Hee. Mpu nc-
NbITAHUAX UMUTUPYIOTCS YCN0BUSA PaboThl
3M1IeKTPUYECKUX Kabeneil 3a cyeT npumMeHe-
HUSA ONHOYHOTO HEN30IMPOBAHHOTO MHO-
FOXMWNBHOTO MPOBOAA CEYEHNEM OKONO
8.4 mm2 (8 AWG). Yepes kaxable 150 MM no
ANVHe NPOBOJA K HEMY MOAKIIOYEHbl TEpMO-
anemeHTbl. i3Mepsaemas aTummn Tepmoane-
MeHTaMu Temnepatypa 3aBUCUT OT Xapak-
TEPUCTUK CONMPOTUBIAEMOCTU BO3AENCTBUIO
OTHS, KOTOpbIMU 061afaeT kopnyc (KOXyX),
BHYTPU KOTOPOTO 3aK/o4eH MeAHbIi npo-
Bof. MHaekc orHectoMkoctn (Hanpumep,
1 unn 2 yaca) OCHOBbIBAETCA Ha CMNOCOO-
HOCTW KOpnyca uau nperpagsl orpaHuyun-
BaTb POCT CpefjHeil TemnepaTypbl Ha BCei
BAvHe nposoga fo 120° C v orpaHunymBats
poCT TeMnepaTypel B 11060/ TouKe NpoBoAa
B0 160° C. MoaobHble 3HaYeHNs Npefenb-
HOM TemnepaTypbl BKIOYEHbI 1 B METOAbI
UCNBITAHUA CTPOUTENBHBIX KOHCTPYKLMIA 1
6apbepos.

B cooTBeTCTBUM C TpE6OBAHUAMM CTaH-
papta UL 1724, nocne 3aBeplieHns orHe-
BOrO MCMbITAHWUA JOMIKEH ObITb BbIMOHEH
TecT Ha BO3JeiCcTBNe BOAAHON CTpyU. 3a-
WWTHaA Neperopofika uiun 3alwuTHas no-
BWBKa BbliepXKanu UCMbITaHWe, eCN BOASA-
Has CTpys He MPOHMKAET CKBO3b HUX U
MPOBOJ, He CTaHOBUTCA BUAEH.

Ecnu orHectoiikuit 6apbep obecneyu-
BaeTcs 060n04Koit camoro kabens (CI-kabe-
1), TOTAA NPUMEHAETCA METOANKA UCMbITa-
HWIA, onucaHHaa B ctaHpapte UL 2196. B
3TOM C/ly4yae KabenbHas TMHUA NPOKNAfbI-
BAeTCS BHYTPU OTHEBOI Neyun ¢ pa3amepamu
npumepHo 3x3.5 M. Yepes kabenb nponycka-
etcA ToK 0T 0.25 70 0.50 A, ucnbiTatensHoe
Hanps)XeHWe COOTBETCTBYET MAaKCUMaJbHO
AONYCTUMOMY paboyeMy HanpsKeHWo Ans
AaHHoro kabens. 3atem kabenb nogBepra-
0T BO3JENCTBMIO OTHA 0 2 Yacos. B Te-
YyeHWe 3TOT0 BPEMEHM [LOMKHbI CBETUTHCA
JIaMMbl, TUTaeMble oT 3Toro Kabens. Temne-
paTypa Bo3AeiiCTBytoLLErO Ha Kabenb niame-
Hu pocturaet 538° C yepe3 5 MUH. U
1010° C - yepes 2 vaca.

Mocne Toro Kak Kabenb yCnewHo Bbi-
AepIKan UCMbITaHWe OrHeM, OH 06ecTo4YnBa-
eTcs. 3aTeM OH WU3BJIEKAETCA U3 NeYn U He-
Me[JIeHHO NoABepraeTcs BO3AeNCTBUIO
cTpyv Bogbl. locne 3Toro Yepes ucneita-
TeNbHbIi 06pasel, Kabens BHOBb NPoOnycKa-
eTca anekTpuyecknin Tok. Cumntaercs, uto
Kabesb BblAepiKan UCMbITaHWs YCMewWwHo, ec-
JIN CBETATCS NUTAEMble Yepe3 Hero namnsl.

KAACCNDUNKALNS
OMHECTONKWX NPOAYKTOB
B KATANOIMAX UL

HecoMHeHHbIM LOCTOMHCTBOM CTaHAap-
ToB UL AaBnseTcs oTKpbITas M JOCTYNHAA UH-
topmauus o knaccubuumpyembix MMU Npo-
pykTax. Ha caitte database.ul.com moxHo
HalTu geTanbHylo MHGOPMaLMIO 0 TOM, KaK
CnefyeT BbINOAHATL T€ MU UHblE CUCTEMBI,
npefHasHayeHHble NS 3alWnTbl INEKTPo-
NPOBOAOK OT BO3/e/CTBMA NoXapa.

OrHecToiKMe KOHCTPYKLUMW BKAKOYAIOT
B ce6s MHOXKeCTBO pa3nnyHbix hopM. Bax-
HO OTMETUTb TO, YTO OL|EHWNBAETCS BCA CTPO-
UTeNnbHas KOHCTPYKLMS, Hanpumep, CTeHa
(neperopopika) unu mexayataxHoe nepe-
KpbITWE, a He ee OTAeNbHbIe COCTaBHbIE Ya-
ctu. B crangaprax UL orHecToiikue KoH-
CTPYKUMW onpepeneHbl Kak NpoayKThl
kateropun BXUV. 31a kateropusa Bkatoyaert
B Ce0f OrHeCToiik1e CTPOUTENbHbIE KOH-
CTPYKLMW, COCTOALME U3 CTEH W OTAENb-
HbIX YacTeil, MeXAy3TaXHbIX NEePeKpbITUNA,
3/1eMEHTOB KPOB/U, NePeKaf1H U KOJIOHH.
371 cuctemsl ony6aukoBaHbl B UL-katano-
rax OrHecToiKux usgenuii B euge cb6opouy-
HbIX YepTexei C AeTaNbHbIM ONUCAHNEM

BCEX KOMMOHEHT 1 MOHTAXHbIX CTPOUTENb-
HbIX MaTepu1asoB, HEOOXOAMMBIX ANs LOCTU-
EHUA Ha3HAYeHHbIX NoKasaTeneil orHec-
TOMKOCTH.

CepTuduumMpoBaHHble CUCTEMbI 3aLLU-
Tbl 3NEKTPUYECKMX Lieneit 06bI4HO COCTOSAT
13 OrHEeCTOMKUX MaTepuanos, B KOTOpble
3aK/toYeHbl MPOBOAHAsA CUCTEMA U INEMEH-
Tbl KpENNEHus, UK 3 kabenei c cOOCTBEH-
HbIMM 0BEeCneynBaloLUMN OTHECTONKOCTb
KOHCTPYKTUBHBIMU 371eMeHTamMun (Hanpu-
mep, kabenu CI). OueHka xapaKTepucTuk
3TUX 3aLUTHBIX CUCTEM MPOU3BOAMUTCA NPH
BO3ENCTBUM NAaMEHMN U MOTOKA BOAbl. Ta-
Kne cucTembl KnaccuduumpyoTca no Hop-
mam UL kak npopyktbl kateropun FHIT.
[laHHble 0 Hux ony6inkoBaHsl B UL-kaTa-
Jlorax OrHeCToMKuUX usgenuit B suge c6o-
POYHBIX YepTexeil ¢ AeTaNbHbIM ONUCaHu-
€M BCeX KOMMOHEHT, HeoOX0AUMbIX AN
moHTaxa. Mpopyktsl FHIT npeaHasHave-
Hbl ANA MOHTA)a B KayecTBe 3aWMUTbI
CcrewnanbHbIX MPOBOAHBIX CUCTEM M 0bec-
neynBaloT COXPaHeHWe LeoCTHOCTY JeK-
TPUYECKON Lenu npu BO3AeCTBUMN BHELL-
Hero niameHu.

Ewe oanH cnocob 3awuThbl 3NeKTPO-
MPOBOAKW OT OTHA — NpPUMeHeHue cep-
TUPUUNPOBAHHBIX CUCTEM C TEMNOBBIM
6apbepoMm. Takue cucTeMbl 0ObIYHO CKOH-
CTPYMPOBaHbI U3 TeNnno- 1 noxaposa-
WUTHBIX MaTepuanos, 06epHYTbLIX UK
YIOKEHHbIX BOKPYT 3alu1LaeMblX Npo-
BOAHMKOB W 3NeMeHTOB KpenneHus. OHu
npepoTBpalialoT nepepady Tenna Boile
onpefeneHHoi TeMnepaTypbl BO BpeMs
OTHEBbIX UCMbITaHWIA. ITU CUCTEMbI Cep-
TMpUUMpyTCA U KnaccuduumpyoTca no
Hopmam UL Kak npofayKTbl Kateropuu
XCLF. JlaHHble 0 HUX TaKKe onybinKoBa-
Hbl B UL-KaTanorax Ha orHecTtonkue us-
henus B Bupe c60poUHbIX YepTexei ¢
paspesamu u AeTanbHbIMW OMUCAHWAMM
BCEX KOMMOHEHT Ans MoHTaxa. Kak v B
cnyyae c npoayktamu FHIT, pna npoayk-
ToB XCLF nokasarenu orHecTonKocTn (MH-
AEeKCbl OTHECTOMKOCTU) NPUMEHAIOTCS
TONbKO /15 BCEN 3aWMUTHO COOPKU, KaK
37O ONpeAeneHo B KaXK/A0M KOHCTPYKTUB-
Hom yepTexe UL. MHpeKkchl orHecToliko-
CTU He Ha3HayvalTCcA ANA UHAMBUAYANb-
HblX KOMMOHEHT, MOCTaBNAEMbIX B
KauecTBe CaMOCTOATENbHbIX MPOAYKTOB, U
He ABNAITCSA B3aMMO3aMEHAEMbIMU MEX-
AY Pa3NYHbIMU CUCTEMAMMU.
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