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MNpegucnosue

Lenm wn npuHUmMnbl cTaHgapTvsaumm e  Poccuiickoli  ®efepauyn  ycTaHOBMEHbl  defepasibHbiM - 3aKOHOM
oT 27 pekabpa 2002 r. Ne 184-®3 «O TEXHWYECKOM pery/iMpoBaHvv», a npasBuna MpYMEHEHUS HaUMOHaSIbHbIX
cTaHgaptoB Poccuiickoii  ®epepauum — TOCT P 1.0—2004 «CraHgaptvsaumss B Poccwiickoii  depepaumn.
OCHOBHbIE MOSIOKEHUSA»

CaefieHns 0 cTaHaapTe

1 MOArOTOB/IEH  OTKpbITbIM  aKUMOHEPHbIM  06LLEeCTBOM  «BcepoccuiickmiA  HaydHo*MccniegoBarte®
JTbCKUIA. MPOEKTHO-KOHCTPYKTOPCKMIA " TEXHO/OMYECKUIA WHCTUTYT KabensHol NMPOMBbILLIEHHOCTU>
(OAO «BHWWKI») Ha oOCHOBE COOCTBEHHOrO a@yTEHTWYHOrO MEpPeBOAA Ha PYCCKUA  SA3blK  MEXAYHApOAHOro
CTaHJapTa, yKasaHHOro e nyHkTe 4

2 BHECEH TexHu4eck/M KOMUTETOM M0 CTaHZapTu3aumm TK46 «KabenbHble U3gennsy»

3 YTBEPXIOEH W BBEAEH B [AEWCTBVE MMpukasom ®eaepasbHOrO areHTcTBa /10 TEXHWYECKOMY pe-
ry/MpoBaHnio 1 MeTposiorm ot 21 aekabpsi 2010 r. Ne 850-ct

4 HacroswmiA CTaHgapT WAEHTMYEH MeXayHapogHoMy craHgapTy M3K  60793*1*31:2010 «BonokHa
ontnyeckve. Yactb 1*31. MeToapl U3MEpeHUn W MpoOBeAeHMe WChbiTaHuii. [poyHocTb  npu  paspbiBe» (IEC
60793*1*31:2010 «Optical fibores— Part 1*31: Measurement methods and test procedures— Tensie
strength»).

Mpy  npYMeHeHUM HacToALLEro CTaHAapTa PEekOMEHAYETCA  MCMO/b30BaTb BMECTO  CCbUIOUHBbIX — MexayHa-
POAHbIX CTaHAAPTOB COOTBETCTBYIOLLME VM  HaUMOHaslbHble CTaHAapTbl Poccuiickoid  Pefepauum, ceefieHnss o
KOTOPbIX MPUBEAEHbI B JOMO/THUTENBHOM NMPUIoKeHun JA

5 BBEJEH BINEPBbIE

NHdopmaumss 06 U3MEHEHUSIX K HACTOALEMY CTaHAapTy MyG/IMKYeTCS B EXKErofHo U3AaBaeMOM WH-
chopMaLMOHHOM YKa3zaTene «HauuoHaslbHble CTaHAapTbl», a TEKCT W3MEHEHUM W MOMpaBoK — B eXeme-
CAYHO WM3[aBaeMblX WH(OPMALMOHHbIX YKasaTeNnsx «HauvoHabHble cTaHgapThi». B criyyae nepecmoTpa
(3aMeHbl) MM OTMEHbl HACTOSILLEr0 CTaHfapTa COOTBETCTBYLEe yBeAOM/IeH/e OyaeT OnyG/IMKOBaHO
B €XEeMeCsYHO K3[aBaeMOM WHC(HOPMALMOHHOM YyKasaTene «HaunoHa/bHble cTaHfapTbl». CoOOTBEeTCTBY-
lollas MHopMauus, yBeaoMIeHe U TeKCThbl pasMellalnTcs Takke B MH(OPMaLyOHHOW cucTeme o6LLero
No/Ib30BaHNA — Ha ohmuManibHOM caiiTe defepasibHOro areHTCTBa N0 TEXHUYECKOMY PEry/IMPOBaHUIO U
MeTpPO/IOrMn B ceTU MIHTepHeT

© CraHgaptvHdopm. 2011
Hacroswmin  ctaHgapT He MOXeT OblTb MOSIHOCTBIO WM YacTUYHO BOCMPOM3BEAEH, TUPaXWPOBaH W pac-

MPOCTpaHeH B KayecTBe OULMANIbHOTO U3AaHMs 6e3  paspellieHns defepanbHOr0  areHTCTBa /10 TEXHUUECKO-
MY PEry/iMpoBaHio U METPO/IOMN
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BeepeHne

PacnpefeneHvsi 3Ha4YeHUn paspyllatoLLEero  HampsbkeHus MOryT  6blTb  MCMO/b30BaHbl A1 MPOrHO3MPO®
€aHMs1 HaJEeXHOCTVM OMTUYECKOTO BOJIOKHA B pas/iMuHbIX ycnosusx. B MOK/TO 62046 Ha ocHOBe Martemarndec-
KUX pacyeToB MOKa3aHO, Kak 3TO MOXET ObiTb peasM3oBaHO. [Ns YCTaHOB/EHWS MPOrHo3a Mo HafeXHOCTW npu
UCTbITaHWSAX, NPOBOAUMBIX [/15 U3MEPEHNS XapaKTePUCTUK pacripeaeneHys, KOHTPOMPYHOT:

* napameTpbl OMTWYECKOrO BOJIOKHA, HaNpUMEP Ha/MuMe 3allUMTHOTO MOKPbITUSA, CTaaMio  NPOM3BOACTBA
BOJIOKHa, AMameTp:

* M3MEepUTENBHYH 6a3y 06pasLa, T.e. A/IMHY UCTbITyEeMOI YacTu BOSIOKHa;

* 3Ha4EHUsI NPUIOXEHHOTO HAMNPSHKEHWS UMM YCTAHOB/IEHHOI CKOPOCTUN PaCTSHKEHNS:

* BHELLHWe haKTopbl;

* YC/I0BUS NpeaBapuTe/IbHOr0 KOHAWLIMOHMPOBaHYA 06pasLIOB WY CTapeHus;

* 06beM BbIGOPKI 06pa3LoB.

[JaHHbIM  METOAOM  M3MEepstoT  MPOYHOCTb  OMTUYECKOTO BOJIOKHA MpW  OMPEAESIeHHON MOCTOSHHOM — CKOpOC-
TN pacTsikeHus. 3TO  WCMbITaHue MNPOBOOAT C  paspylleHVEeM OMTUYECKOTO BOJIOKHA W HEe CUMTAlOT  asibTepHaTuB-
HbIM UCTbITaHMIO MO OMPeLENEHNIO MPOYHOCTU BOSIOKHA NP NEPEMOTKE MOA, HATSHXKEHNEM.

JaHHbIM  MEeToAOM  MCMbITLIBAXOT TUMOBbIE OMTUYECKUE BOJSIOKHA, M1 KOTOPbIX MeAyaHHOe 3HayeHve pas-
pyLLAOLLEro HanpsbkeHnss coctaBnsieT 6onee 3.1 [Tlagna o6pas3uoB C u3MepuTenbHol 6asoii 0.5 M npu Haw-
OO/bLUEA  YCTAHOB/IEHHOW CKOPOCTM  pacTsbkeHuss B 25  %/MuH. [  ONTWYECKMX BOMIOKOH C  MEHbLUMM
MeAVaHHbIM  3HAYEHVEM paspyLLaloLLero HanpsbkeHust YCMoBWS, YKasaHHble B HaCTOsleM craHgapTe, He Mo-
3BOJISALOT NO/TYUUTb AOCTATOUHYHO TOYHOCTb.

TVNOBblE WCTbITAHWS MPOBOAST Ha «KOPOTKUX OTpeskax» [A/MHOA A0 1 M WM Ha <«O/IMHHbIX OTpe3kax» OT
10 Ao 20 m npy uncne 06pasLoB B BbIGopke oT 15 Ao 30.

BHelHVe hakTopbl MpW  MNPOBEAEHWM WCTbITaHUA W NpeaBapuTesisHoe  KOHAULWIOHMPOBaHWE WM - cTape-
HMEe VMEIOT pellalollee 3HaveHue [ONA pPesy/bTaroB [aHHOro WCrbiTaHus. He cyllecTByeT eayHOro MHeHust OT-
HOCUTE/IbHO MOAE/M  3KCTPanonsaumMmy  pesynbTatoB, MOMYYEHHbIX MNpY  OAHWMX BHEWHWX (iakTopax, Ha  Apyrue
BHELLHME pakTopbl. OfHaKo A1 paspyllatollero HamnpsbkeHust Mpy 3a4aHHOM  HarpsbkeHUM WM CKOpoCTU  pac-
TSKEHUS MO MepPEe MOBbLILUEHUS OTHOCUTENBbHOM BI&XKHOCTM  3HAYEHVE  Pa3pyLLalOLLEero  HanmpshkeHUst yMeHblua-
eTca.  YBe/MYeHVMe WM YMEHbLUEHVWE 3HauyeHWini  Hab/lo[aloT B M3MEPEHHbIX  NapameTpax —pacnpefeneHus
MPOYHOCTM B pe3y/brare NpeaBapuTe/isHOr0  KOHAVLMOHVPOBaHMS  MPU  MOBLILLEHHOW Temrepatype W Baxk-
HOCTV B TEYEHWE OAHOrO UK ABYX [HEN.

[JaHHoe wuCrbITaHMe OCHOBaHO Ha TeopuUM MEXaHVKM paspylleHus XPyrkux Marepuasios M npuHUMne pas-
pactaHusi pgecbekta No CTeneHHOMy 3akoHy (cM. MOK/TO 62046). Hecmotps Ha TO. 4TO Apyrve Teopun Takke
MPMMEHVMbI, TEOPUS MEXaHWNKN paspyLLEHNS/CTENEHHOTO 3aKoHa Hamboree pacnpocTpaHeHa.

TUNOBbIM  MNpefCTaBuTENIEM CUATAIOT  OMTUYECKOE BOJIOKHO, KOTOpOE CreuuasibHO He  ObU10  MOBpeXgeHo
WM He Obl10 MOABEPrHYTO CTApEHU0 MOA, BO3AEWCTBMEM BHELIHMX (DAKTOpOB. TWMNOBOE OMTAYECKOE BOJSIOKHO
MMeeT HOMWHasbHbIA avaveTp 125 MkM M 3alMTHOE MOKPbITMe U3 akpuiata HOMWHasIbHbIM - AVaMETPOM
250 MKM WM MeHee. 1A TakMx TUMOBLIX NpeacTaBuTenieli He MPUMEHSIIOT KOHAMLMOHMPOBaHWe. K HeTurnoBbIM
npeacTtaBuUTeNsiM  MOXeT OblTb  OTHECEHO BOJIOKHO C  &/lbTEPHATMBHLIM  3aLLUTHBIM  MOKPbITUEM, BOJIOKHO, NOJ-
BEPrHYTOE CTapeHW0 oA, BO3AENCTBMEM BHELUHUX (PaKTOpoB, WM CMeuManbHO  MOBPEXAEHHOE BOJIOKHO, WK
BOJ/IOKHO 6€3 3aLLMTHOO NOKPLITUA. YKa3aH/s 4151 HETUNOBbIX NpeACTaBuTeNel Take NprBeaeHsI.
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HAUMWOHANbHBLIWAW CTAHOAPT POCCUMNCKOMN GEJEPALUNMN

80/10KHA OMTUNYECKNE
YacTtb 131
MeToAb! U3MEPEHNIA 1 NPOBEAEHNE UCTIbITAHWIA.

MpoYHOCTb NpU paspbise

Optical fibres. Part 1-31. Measurement methods and test procedures. Tensile strength

[Jeta BBegeHns — 2012—01—01

1 O6nactb NPMMEHEHUS

HacTosiumii  cTaHgapT —COAEPKMT — OnvcaHWe MeTofda  OMnpeferieHvst MPOYHOCTM Mpy  paspbiBe  06pasLoB
OMTMYECKMX BOJIOKOH (fanee — BOJIOKHO) M YCTaHaB/MBAaeT efuHble TpebOoBaHWMSI K MEXaHWYeCKOW Xxapakre-
pUCTUKE BOJIOKHA — €r0 MPOYHOCTM NP  paspbiBe. [JaHHbIM METOAOM MCTbITLIBAOT OTAE/bHbIE OTPE3KU BHE
CcocTaBa Kabensi M HECKPYyYEHHbIX CTEK/sIHHbIX BOMOKOH. OTPE3kM BOJIOKHA paspbiBalOT, Mpwnarast  yrpae/sie-
MOE HapacTalollee HarnpshkeHne WM YycwiMe, paBHOMEPHO pacrnpefesieHHoe Mo Beell A/MHe BOJIokHa W rome-
PEYHOMY CEYEHUIO. HanpsbkeHMe WM  ycuiMe YBE/MUMBAIOT C  YCTAHOB/JIEHHO/ MOCTOSIHHOM  CKOPOCTBHO A0
paspbIBa BO/OKHA.

Pacnpegernerne 3HaueHusi MPOYHOCTM MPU paspbiBe [aHHOTO BOJIOKHA CTPOro 3aBUCWT OT  [/IMHbI  06pas-
La. CKOpPOCTV YBE/MYEHWSt Harpy3kM W YC/IOBUIA OKpyxatolweli cpefpl. HacTosilee WCMbiTaHMe MOXET ObiTb MUC-
NoMb30BaHO [U1  KOHTPONS  KavecTBa, €C/M  TPeGylTca  CTaTUCTUYECcKMe  [aHHble O  MPOYHOCTM  BOJIOKHA.
PesynbTarTbl oUKCpYHOT B BUAE CTATUCTUHECKOIO Pacnpeie/ieHnst KOHTPOSIA KauecTsa.

Kak npaBwio, WcrbiTaHWe NPOBOAAT MOC/Ee  KOHAMLWOHMPOBaHMA 06pasua MNpu  YCTaHOB/EHHOM Temnepa-
Type W BrAakHOCTV. OfHaKO € HEKOTOPbIX Crydasix MOXET ObiTb [OCTaTO4HbIM U3MEpeHWe 3HaYeHWid B YC/IOBU-
AX TEMNEPATYPbI M B/TXKHOCTU OKPY)KALOLLIEN cpespl.

HacToswmin meTog, pacnpocTpaHsieTcs Ha BOsIokHa kareropuid Al. A2. A3. Bu C.

MpumeuyaHune — [leHHOE WCMbITaHWE NpefycMaTpuBaeT pacTsHKeHue OTPe3KOB BOJIOKHA A0 paspbiBa. locne
paspbiBa CTEK/siHHbIe pparMeHTbl MOryT pasfieTatbCsi N0 y4acTKy NPOBEAEHMSI UCMbITaHus. PekoMeHAyeTcst MCcnosb3o-
BaTb 3aLUMTHbIE 3KPBHbI. 3aLLUTHBIE OYKM CleflyeT HOCUTL BCE BPEMS NpebbiBaHWs @ 30He NPOBELEHNS UCTIbITAHNS.

2 HopmaTtmBHble CCbISIKN

B HacToslLLem cTaHapTe UCNoMb30BaHbl HOPMATUBHBIE CCbUTKM Ha CIEAYHOLLIE CTaHAAPTbI:
M3K 60793-1-20 BosnokHa onTtudeckue. Yactb 1-20. Metoabl U3MEPEHWA U NPOBEAEHWE  UCTbITaHWIA.
leometpuss  BomokHa (IEC  60793-1-20. Optical fiores— Part 1-20: Measurement methods and test

procedures — Fibre geometry)

M3K 60793-1-21 BosnokHa onTtudeckue. Yactb 1-21. Metogbl UM3MEPEHWIA U NPOBEAEHWe  WCTbITaHWiA.
leometpuss  nokpbimua  (IEC  60793-1-21, Optical fibores— Part 1-21: Measurement methods and test
procedures — Coating geometry)

MpumeuyaHne — HEOOXOAMMO WCMOJBL30BaTL MOC/EAHEE W3[aHMe CCbIIOYHOTO cTaHjapTa (BKIoYas WMero-
LMecs USMeHeHws).

M3paHve oduupanbHoe

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT P M3K 60793.1-31—2010
3 WcnbiTatenbHoe yCTPONCTBO

3.1 O6Le NOMoXeHMs!

B HacToslleM pasfenie pacCMOTPEHbl OCHOBHble TPEGOBaHMS K 000PYAOBaHMO A1 WCMbITaHUS  BOJIOKHA
Ha AYHaMMYECKyHO MPOYHOCTb.

CyllecTByeT MHOTO  YCTPOWCTB, YAOBNETBOPSIOWLWMX AaHHbIM  TpeboBaHusM. CxemaTtvnyeckne u306paxe-
HUSI HEKOTOPbIX YCTPOWCTB nNpuBeAgHbl B MpuiokeHn A. BblGop onpeaenieHHOro ycTpolicTBa 3aBUCWT OT  Crie-
JyoLLMX haKTOpOB:

* 13MepuTENbHOM 6asbl 06pasLa,;

- [AvanasoHa npuiaraeMoro HanpshKeHUs! UM CKOPOCTU PaCTSHKEHUST:

- BHELUHMX (hakTopoB;

* MPOYHOCTY 06pasLa.

3.2 3akper/ieHne KOHLIOB BO/IOKHa

3akpennalT oba KOoHLA WCTbITYeMOro BOSIOKHA W pacTArMBaloT €ro [0 paspylleHuss B 001actv  usMepn-
TeNbHOW 6asbl. KpernsieHve He [0/MKHO A0MyckaTb MPOCKa/ib3blBaHWS BOMIOKHA A0 paspylueHus M JO/MKHO  Mu-
HUMU3MPOBATL BO3MOXHOCTb PaspyLLEHNS B 06/1aCTU KPErieHs.

Pa3pbiB, KOTOpbIi NpPOMCXOAUT B 06/1aCTU  KPEMJIEHUs, PETUCTPUPYIOT, HO He WCMOMb3ylT ero B nocreny-
WYX pacyetax. M3-3a TOrO 4t0 BO BPeEMS WCTbITAHUS YBENMYMBAETCA PAaCTsHKeHUe BOJIOKHa, B MeCcTax Kper-
JNIEHVsT  MPOVCXOAWT  HEKOTOpOe  MNpocKasib3biBaHWe  BOOkHA.  [py  6onee  BbICOKMX — YPOBHAX — HanpshkeHus,
CBA3@HHbIX C KOPOTKMW M3MepUTESIbHbIMY - 6a3amK, MPOCKasIb3biBaHWE MOXET BbI3blBaTb MOBPEXAEHVWE W pa3-
pyLLEHVMe BO/IOKHA B 06/1aCTV  KpervieHusl, KOTOpoe TPYAHO YCTaHOBWUTb. YacTota Takvx paspyLUeHWA U3MEeHs-
€TcA B 3aBUCMMOCTM OT  3HAYEHVSI MPWIOXEHHOTO  HampskeHWs WM CKOPOCTU  pacTshkeHus.  Tpebyetca
TWaTeNbHbIAi OCMOTP WM Opyroii Cnocob KOHTPOSiA MECT paspbiBa BOSIOKHA A/19 NPeAoTBPALLEHMS]  BO3MOX-
HOCTM BK/IOUMTb B aHa/IM3 paspyLLeHMe BOSIOKHA B 06/1aCTH KperuieH s

[ns  3akpennieHvs BOMOKHA UCMOMb3YKT  HaTshkHOM GapabaH, kak MpaBWIO  MOKPbIThIA  0GOMOYKOA U3
anactomepa [cM. pucyHok Al (npwioxeHve A)]. YacTb BO/OKHA, KOTOpyl He OydyT noaBeprarb UCTbITaHuio,
HaMaTbiBalOT Ha 6GapabaH HECKOMbKMMM BUTKAMM U (DUMKCUPYIOT BOJIOKHO Ha KOHUAX, Hampumep 3/1acTUYHOM
neHToil. BonokHO HamaTbiBalOT 6e3 nepexsiectoB. [oBepxHOCTb GapabaHa [Ao/mkka OblTb  [OCTATOMHO  TBEP-
[JOl. 4TOBbl MpW NOSHOM Harpy3ke BO/IOKHO He Bpesasiocb B Hee. CTeneHb MpoCKasib3biBaHUs BOSIOKHA W CTe-
NeHb MoBpeXaeHUsl 6GapabaHa 3aBUCAT OT B3aMMOAENCTBUS 06OMOYKM BOMIOKHA W MaTtepuasia MoBEepXHOCTU
b6apabaHa 1 ero TO/MWMHbI, @ Taloke OT uMCna BUTKOB. TpebyeTcsa NpoBecTU TLiaTesbHoe npeasapuTesibHoe Uc-
MbITaHVe 419 NOATBEPXAEHUSA NPaBUILHOCTY BbIGopa NOKPLITS GapabaHa.

OnameTpbl 6GapabaHa W LIKMBa BbIOVPAOT TakMMK, 4TOObI BOJMIOKHO He pas/fambiBa/iocb Ha GapabaHe
BC/MEACTBME HanpshkeHns w3rmba. [Ns TUNOBOrO BOSIOKHA C KBAPLEBLIM MOKPLITUEM 3HAYEHUE HarpshkeHus W3-
rmba He [0/KHO npesbiwars 0.175 [Mla. (Ins TWNOBOrO KBapLEBOro BOSIOKHA pasMepamu 125/250 MKM  MUHW-

Ma/lbHbIA OnameTp OGapabaHa paBeH 50 MM.) KOHKPETHbIi CMOCO6 3akpersieHust BOJIOKHA MNpvBeAeH B MpWio-
XeHun B.

3.3 KpenneHve obpasua

Ob6paseL, noacoeayHsIOT K [ABYM 3axsaTam. l3vepurenbHas 6asa — 9T0 [/MHa BOJIOKHA Mexay OcamMu
HaTsKHbIX 6apabaHoB, K KOTOPbIM KPEMST BOJIOKHO [0 €ro pacTskeHus. s yMeHblUeHVs1 30Hbl, Tpebyemoii
0N MpOBEAEHMSt UCMbITaHWA Ha obpasuax C  [Q/WHHOM  M3MepuTesibHOl  6a30i, [OMycKaeTcs  MCMosib30BaTh
ogvH wm 6oree WKMB A1A Mogdepxki obpasua [cm. pucyHok A4 (npunoxenve A)]. WkvBbl AO/MKHbI GbiTb CO-
OTBETCTBYIOLLEA KOHCTPYKUMM W MUMETb  YMCTYIHO TMOBEPXHOCTb, 4TOObI He MOoBpeXdaTb BOSOKHO. OcTasbHas
4acTb BOJIOKHA, BHE LLIKMBOB W HATSHKHbIX 6apabaHoB, He 0/HKHA HU C YEM COMpUKacaThbCs.

Ecnv  HeckosbKO BOJSIOKOH UCTIbITBIBAOT OAHOBPEMEHHO, KaK rokasaHo Ha pucyHke A5 (NpunoxeHve A),

TpebyeTcss pa3fenvUTeNbHoe YCTPOICTBO [/ MPEAOTBPALLEHNst MepexiecTa WM MHOrO  B3auMOAENCTBMA  060-
PBaBLLIETOCA BOSIOKHA C APYTVIMY VCTILITYEMbIMUA BOSIOKHAMM.

3.4 PacTshkeHue BO/IoKHa

BosoKHO pacTarMBatoT npy (PMKCMPOBAHHO CKOPOCTV  PacTshKeHWst [0 €ro o6pbiBa. HOMMHasIbHYHO — CKO-
pOCTb PAacTsHKEHUS BbIPAXKAIOT KaK MPOLIEHTHOE YBESIMYEHWE [/IMHbl OTHOCMTENIbHO U3MEepUTENbHOM 6asbl  3a

MUHYTY.
2
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CyILIECTBYET /IBa OCHOBHbIX a/IbTEPHATVBHBLIX METOA PACTSHKEHVISI BOSIOKHA:
- MeTog A. YBE/MUMBAIOT PacCTosiHUE Mexdy HaTskHbIMM GapabaHamy C 3axBatamy MyTeM WX pasBe-
[EHUS C  (PUKCUPOBAHHOW CKOPOCTBIO MPU  HaYaslbHOM PAacCTOSHWM, PaBHOM M3MEpUTESIbHON Gase [pucyHok A.2

(npunoxexue A)):
- wmeTog B. BpawaoT HaTsbkHoli 6GapabaH C (hMKCMPOBAHHOW CKOPOCTBIO, HamaTbiBasi BOSIOKHO WM pacTs-
rMBas Y4yaCTOK BOJIOKHa Mexay 6apabaHamu [pucyHkn A3 — A5 (npunoxeHve A)]. BpalweHve He [O/MKHO

NPVBOAUTL K NepexsecTy BUTKOB BOSIOKHA Ha GapabaHe.

CKOpOoCTb  pacTsbkeHnss KambpytoT B nmpegenax + 10 % HOMWMHa/IbHOM CKOPOCTW pacTsbkeHus. O6opyno-
BaHMWE HEKOTOPbIX TUMOB YMPAaB/SETCH KOMMLIOTEPOM, MO3TOMY AOMYCKAeTCA AvMHaMMYecKoe YrpasneHve [asu-
XEHVMeM HaTskHoro 6GapabaHa /19 [JOCTWKEHWS MOCTOSHHOM — CKOPOCTM  M3MEHeHUs  HanpsbkeHus.  [puvepsl
NPaKTUYECKOI peasiM3aLim 3Toro 060pyA0BaHMS MPYBEAEHbI B NpUioxeHnn C.

CKOpPOCTb  PacTshKEHMst [O/DkHA ObiTb COMJlacOBaHa Mexay MoTpeouTenem u umsrotoButenem. Kak npasu-
J10. MCMOSB3YHOT CKOPOCTb PacTsikeHus ot 2.5 % ao 5 % wim ot 15 % go 25 %.

3.5 V3mepeHuve ycumnsa npy paspyLLeHin

M3mepsitoT  pacTArMBatoLLyl0  Harpysky (Cwiy Mpu  pacTshKeHUM) B MOMEHT paspylUeHus A1 KaK4oro 06-
pasua C MOMOLLBI Ka/IMBpOBaHHOIO AVHAMOMETPUYECKOTO JartyMka C MOrpellHoCThio He Gonee + 1 % 3Hade-
HUA AECTBUTENBHOW Harpy3ki. 3TO MOXET ObITb BbIMOSIHEHO pasHbIMM METOAAMM:

- CMOMOLLBI0 pervcTparopa C 3an1cbio AuarpaMmbl Ha SieHTe:

* C MOMOLLBI NPMBOPa, N3MEPSIOLLIETrO 1 CHUKCYPYIOLLIETO 3HAaUEHNS PACTAIVBAOLLIEN CUMbI;

- METOAOM KOMMbHOTEPHON ANCKPETU3ALIMN.

MpeacTaBnstOT  CpefHUe  3HAYEHVs WM3MEPEHHOW pacTSrvBaloLed HarpyskM kak (PyHKUMIO BpemMeHu Anst
onpefenieHst CKOPOCTU  M3MEHEHWSI HanpsbkeHus.. 3Toro He TpebyeTca 11 Kakaoro  OTAE/bHOTO  UCTIbITaHWS,
HO 3TO ceflyeT BbINO/HATbL C ONpeaeieHHbIM MHTEPBa/IOM BPEMEHM.

KambpytoT AMHAMOMETPUYECKUIA [aTuvMK € MOFPELUHOCTBI0 He 6onee 05 % 3HauyeHus  paspyLuatoLleii
WM MaKCUMaU/IbHOW Harpy3ki A/19 KKAOro AvanasoHa paspyLuarolmx Harpy3ok, HacTpavBasi €ro TakuM e 06-
pasoMm. Kak WM MNpW UCTbITaHWM BOJMOKHA. [laHHy0 npoueaypy MNPOBOAAT C  UCMOMb30BaHMEM TPOCA, K KOTOPOMY
NpUcoeaVHeH Tpy3 W3BECTHOW MacChl [/ UCMbITyeMoro obpasua. [na Metoga 8 BMECTO HaTskHOro 6Gapaba-
Ha MOXET OblTb MCMOMb30BaH NEMKUIA LUKMB, WMEIOLWMIA HU3KOE TPEHWE W He MNPUCOEOVHEHHbIA K AvHaAMOMETpU-
yeckoMy Jartumky. Tpoc, OAMH KOHEL, KOTOpOro npucoeauHeH K 6GapabaHy AMHAMOMETPUYECKOTO JaTuvka, a
Opyroi — K Tpy3y W3BECTHOM MaccChl, AO/DKEH [y6rvpoBaTb Hanpae/eHVe WCTbITyeMOro obpasua U UMeTb Auva-
METP. CpaBHVMbIi C AVaMeTpPoOM WCMbITyemMoro obpasua. PekomeHayetcs npyMeHSTb  MUHUMa/bHbIA M3 TPex
Ka/BpOBaHHbIX rpy30B, 06eCneUMBatoLLIA TUMOBbIE pas3pyLLEHWSt BOSOKHA.

3.6 O6opyaoBaHMe KOHTPOSSA BHELLHX BO3AENCTBYIOLLMX (hakTOpOB

M3BecTHo, 4TO uM3MepsiemMble paspyllalollee HanpshkeHVe W XapakTepuCTUKM  YCTa/IoCTU  U3MEHSIOTCA  Mpu
M3MEHEHUN TemnepaTypbl WM BaXHOCTM BOJSIOKHA, KOTOpble CreAyeT KOHTPO/MPOBaTb Kak MNpu  MpeaBapuTesibHON
MoAroToBke 00pa3uoB, Tak M MpM WX MKCMbITaHU. TpebyeMblii KOHTPO/b MOXET ObiTb 06ecneyeH WUCMno/b30BaHU-
eM 060pya0BaHNA MHOMVIX BAOB, BKKOYAsA KOHTPO/Tb BO BCEM MOMELLIEHNM, B KOTOPOM MPOBOASAT UCTIbITAHWS.

TunoBsble TpeboBaHWA 151 KOHTPOSS:

-Temneparypa: (23£2):C;

* OTHOCUTE/bHAsA BNaxHOCTb: (5015) %.

BospgelictBue  ApyrMx BHEWHWMX (DaKTOpoB, TakMX KaK BbICOKAs BI&KHOCTb MpPU  HEKOHAEHCMPOBaHHOW
Bnare, MOXET ObiTb AOCTUTHYTO 3aK/MOYEHMEM WCMbITYEMOro obpasla B M30/MPOBaHHYID Kamepy C  UHXeKuuel
BOAHbIX NapoB. Ha pucyHke A5 (MpunoxeHne A) Moka3aHO KOMIJIEKTHOE WCMbITaTe/lbHOe YCTPOWCTBO C  Orpa-
[EHVEeM MOBEPX BaHHbI C LIMPKY/IMPYIOLLIEN BOAOM.

4 TMoparoToBka o6pasua

4.1 OnpepeneHvie

Boibopka npeacTaBnsieT coboii OfHO BOMIOKHO WM 6Gonee O/ [a@HHOA KaTeropyv BOJSIokHA. Tpebyemblid
pe3ynbTar  UCMbITaHUA Kekoi  BbIOOPKM OGECTeuvBalOT pas3fde/ieHNeM €€ Ha MeHbLUMe OTPe3KW, HasbiBaeMble
obpasuamy. PesyfbTaTbl UCMbITaHUA Ha 3TUX obpasuax CyMMUPYOT C Uefblo NOAy4dTb OobwmiA  pesynbtar Ans
BbIOOPKA. TepMUH «O6bEM BbIGOPKM» UCMOMB3YIOT A1 0003HaYeHns uucna 06pasuoB, UCTbITYeMbIX B COOT-
BETCTBMM C HaCTOAWWMM CTaH4apToM. [ JIEHTOYHOTO BOJIOKHA BbIGMpaOT 06pasuUbl, MMEoMe OAHOPOAHYHO
B MOMEPEYHOM CeyveHUM CTPYKTYpY JfieHTbl. CrneflyeT OCTOPOXHO W3B/fiekaTb BOJIOKHA W3 JIeHTbl BO  M30exaHue
CMyYaliHOTO YMEHBLLIEHUS! MPOYHOCTH.
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% [ 4.2 O6beM BbIGOPKU 1 U3MepUTE/bHas 6asa
§3- ) obpasua
60— 1 Pesynbtar  uCMblTaHus — NpefcTaBnisieT  coboi
1 CTaTuCTVYecKoe  pacnpefenieHve  3HaueHuin — paspyla-
lolero  HanpsbkeHusi.  CregoarefisHo, BCE  PerucTpu-
0 ] pyemble MapameTpbl OTHOCATCA K  CTaTUCTUYECKUM C
60 : MPMCYLLEA VMM M3MEHUMBOCTLIO Kak (PYHKUMER OT 06b-

; ema BbIOOpKA W U3MEHEHWS pa3viepa Jdediekta B npe-
] Jenax BblOOpkM. B crnabelilleM MecTe wimM npu  Haw-
6onblem pgecbekte B npedenax obpasuya  Mpovcxoaut
paspylleHvie, a TUMOBOE 3HAYeHVe paspyLlaoLero Ha-
npsbkeHust  Npy 3TOM  yMeHbllaeTcad Mo Mepe
YBEMMYEHNS U3MEPUTESTbHON 6asbl.
Mcnbimyemoe  BOJIOKHO  MOXET  WUMETb  AeddeKTbl,
olinacty, nopoxgaembie MHOTUMW MpUYMHaMW. 8 kadectBe nNpu-
. Mepa Ha rpacdvke Beiibynna Ha pricyHke 1. a Taioke B
& 6.2 nokaszaHO OuMOJa/IbHOE KOMIJIEKCHOE —pacripese-
NleHVe. noslydyeHHoe M1 WCTbITYEMOro BOJIOKHA C  U3-
MepUTE/IbHOI 6a3oi 20 M. Y3kylo  0bnacTb
BEPTUKA/ILHOrO  pacripefenieHns B Npasoli  4Yactn  (Oko-
SuaLirmw no 5 [Tla) HasbiBalOT BHYTPEHHEl 06/1acTbio; 6onee
s PNCTD LU/POKYHD 06MacTb  Ans 3HadYeHWdA Hwke 5 [Tla
1T T T TTT Has3bIBaAOT BHELLHEN 06/1aCThH0.
14 * 5 J 7 10 McnbimaHua  Ha  obpasitax C  M3MepuTesbHbIMY
@I Gazavm 05 m. Kak npaBwio, He TMO3BO/IAKT MOJY4UTb
TUMWYHBIX ~ Pe3y/bTatoB  U3MepeHus  JedpektoB  BO
PucyHok 1 — Fpadomk 6umogansHoro pacnpegeneHus BHellHeli o6nacTv. VIHOrga, OfHako,  paspyluaroLiee
Beibynna gns I'IpOHHOCTVIvI'IpVI pel3pb|Be NCMNbITYeMOro HanpsbkeHWe Al 06M1acTM BHELLHEro gedpekta  ovKey-
BOJIOKHA C U3mMepuTesnibHol 6a3oi 20 M npu CKOPOCTH PYIOT 1 KNAcCUCOMLMPYIOT 1PN STOM KaK  «BbiNajatoLee
pactsxeHus 5 %/mMmuH
3HadeHue». Ecnv Bbinagalollee 3HaYeHVEe BKIKOYAOT B
aHa/m3  JaHHbIX, B napameTpax OyayT  MOSIB/ISATLCA
OLLUMGKN. [1115 TUNOBbIX UCTIbITAHUI PEKOMEHAYETCS eAVHAsA METOANKA UCKIHOHYEHNS BbINaAAoLLMX 3HAUEHWIA.

[na  vcnbiTaHWiA, KOTOpble MpeAHasHayYeHbl O/ W3MEPEHVS] XapaKTEPUCTUK BO BHELLHE 06/1acTv, peko-
MeHayoTCs  6onbluve 06beMbl BbIGOPOK (COTHM 06pasLoB) M Gonbluve u3MeputenbHble 6asbl (20 m). [na Toro
4TOObl OXapaKTepu3oBaTb BHYTPEHHIO 00/1aCTb  COMIaCHO  HACTOSALLEMy CTaHAapTy, Kak npasuio, MWCMOMb3y-
0T v3MepuTe/bHyt0 6a3y 0.5 M. [na AMHAMMYEcKO MPOYHOCTM 4YacTO UCTOMb3yT 06LEM BbIGOPKYM, paBHbIiA
30. /T1o60€e OTKMOHEHWE OT 3TUX 3HAYEHUI AO/MKHO ObITb YKa3aHO B TEXHUHECKVIX YCIIOBUSIX.

C uenblo NoATBEPAUTL MOMydeHue Tpebyemoli TOUYHOCTY MOXET OblTb MPOBEAEH CTaTUCTUYECKUd aHa-

g

3.

4.3 [ononHuTesibHbIe 3MepeHust

BblumcneHnss  paspyllalolLero  HarpsbkeHMst  TpeGyloT Npeobpas3oBaHMst  pacTArvBaloLlein  Harpy3ku B Ha-
MpsbkeHWe e  MOMepeyHoM  CEeYEHUM  CTEKISHHOW  4YacT  BOJOKHA.  [MameTp  MOKPbITUS,  U3MEpEHHbI  no
M3K 60793-1-20. nCMoMb3ylT B 3TUX BbIMUCMEHUAX 719 pacyeTa [M/owaan MonepeyHoro ceveHus. 3almtHoe
MoKpbITVE Takke MPUYHMMAET Ha cebs 4YacTb pacTAMVBAaOWLEN HarpyskM, YTO YMEHbLUAET HanpsbkeHue B CTek-
JISIHHOW YaCT MONEPeYHOro ceveHust. B 6.1 npmBeaeHbl hopMysibl 419 BbIMUCAIEHNS HAMPSHKEHNIS.

MonpaBoYHbIA  KOS(h(PUUMEHT ANA  3aUMTHOTO  MOKPbITUS  3aBUCUT  OT  TOMLLMHLI  MOKPbITUS,  M3MEPEHHOW
no M3K 60793-1-21. moayna KOHra Kabkooro Criofl MokpbITUA U MOZAYNA CTeka.

Moaynb HOHra TepMoo6paboTaHHOro MOKPbITVS, Kak MpaBWio, YkasblBaeT W3roToBUTENb. [Ns  TUNOBOrO
BOJIOKHA MOKPbITUEM BOCMPUHUMAETC1 MeHee 5 % 06LLeid Harpyskv, UM KoMneHcaumst (CnefoBaresisHo, U U3Me-
peHve) Ana nokpblmua He Tpebyetcsa (cm. 6.1). Ecim 31O yuTeHo, 3apervcTpupoBaHHOE —paspyluarollee  Harps-
XeHvne 6onblle AeiCTBUTENIbHOrO Ha  onpefesieHHbId  NpoueHT. [py  KOMNeHcaumMyM  BAMSHWUSA  MOKPbITUS  ANs
BCeX 00pasuoB MOryT ObITb UCMOMb30BaHbl CpPefHWe W HOMUHaUTbHble 3HadeHus.. CTeneHb BAUSHWS  MOAY/is
FOHra noKpbITMA Ha paspyllatollee HanpsikeHne MOXET W3MEHATbCA C U3MEHEHUEM HanpsikeHWs WM CKOpOoC-
TM pacTsikeHus.. Ecim  creneHb  BAMSHUA NpyY fIIOObIX  3HAYEHUSX  HamnpsbkeHUs WM CKOPOCTU  PacTshkKeHus
6on1ee 5 % 06LLeli Harpy3k, TOrAa B/VSHUE MOKPbITUS YUATBIBAKOT B pacyeTax.
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4.4 BHelLHVie BO3AElCTBYOLLME (hakTopbI

PaccmoTpeHbl B OCHOBHble [pymnbl YYMTbIBAEMbIX BHELUHWX BO3AEMCTBYHOLUMX (DAKTOpOB:  BHELLHWE
(haKTopbl, CMOCOBCTBYHOLLIME CTAPEHMIO BOJSTOKHA, U BHELLIHVE (aKTOpbI, MPW KOTOPbIX NMPOBOAAT UCTbITaHUS.

WHorga TpebyeTcs npoBecTU CTapeHne BOJIOKHA. [lake KOpOTKOe YCKOPEHHoe CTapeHue MOXET MpuBec-
T K YBE/MYEHMO WM YMEHBLUEHUIO M3MEPSIEMO MPOYHOCTV BOJIOKOH HEKOTOPbIX TWMOB. [puuMHbI 3TUX sBre-
HUAi He Bcerga scHbl. Kak cneactBve, MeTOAbl  3KCTPANOAAUMM  BO3AEWCTBMSA — BHELWHUX  (DaKTOPOB,
CMOCOOCTBYIOLLMX YCKOPEHHOMY CTapeHuio, Ha Apyre BHELLHVWEe BO3AENCTByIOLME (DaKTOpbl HaxogsaTcs B CTa-
[N pacCMOTPeHUS.

Mocne WHTEHCUMBHOMO CTapeHust KO3(I(IMUMEHT TPEHWS MOBEPXHOCTW  3alMTHOrO MOKPLITUS MOXET  13Me-
HUTbCA. ocne no6oro crapeHus U nepeq 06bIMU  UCTbITaHUAMW  06pasLbl BOSIOKHA [JO/MKHbI ObITb  NOABEPrHY-
Tbl NpenBapuUTENlbHOMY — KOHAVUMOHUPOBaHMIO B YC/IOBUSIX OKPYXaloLel cpefbl, B KOTOpbIX OyAeT npoBedeHo
UCTbITaHVE, B TeHeHne He MeHee 12 u.

TvnoBble YCMOBWA MPOBELEHUS UCMbITaHWS: Temneparypa (23 = 2) #*C ©  OTHOCUTENbHAs  B/I&KHOCTb
(50 + 5) %. BospgeiictBre OpyrMX BHELLUHUX (DAKTOPOB, TakMX KaK BbICOKAs OTHOCUTENbHas BXHOCTb MpU  He-
KOHOEHCUPOBaHHO/  BMare, MOXET MPUBECTM K CYLLIECTBEHHO Pa3/IMYaloLMMCA  3HAYEHUsIM  paspyLLatoLLero
HanpsHKeHWs.

5 TlpoBegeHne UcnbiTaHnA

5.1 TlpengaputenbHble yCioBuA

a) [Mpv HeOGX0AMMOCTY 06pa3Libl MOABEPraOT CTAPEHNIO.

b) O6pasLbl NoABepraloT NPeasapUTEIbHOMY KOHANLMOHUPOBAHUIO.

5.2 TMopsiaok NnpoBeAeHVst UCTbITaHWS A/19 0AHOro obpasLa

a) 3akpennsloT obpasel, Ha HaTsKHbIX OapabaHax, He [ornyckas nepekpelBaHNsa BUTKOB BOJSIOKHA U
NOBPEXEHVS BOMOKHA MPY MOHTaXKEe B MpeAeriax M3MepuTesibHoM 6a3bl.

b) [MpOBEPSIOT HACTPOIKY 060pyA0BaHUA 4718 TPEOYEMOI HOMUHA/IBHO CKOPOCTU PacTSKEHUSI.

c) BosBpaLLaroT B MCXOAHOE COCTOSHNE UHAVKATOP, PETUCTPUPYIOLLWIA HATSDKEHVE.

d) [MMpvBomAT B ABWKEHVE HaTsHKHOW 6GapabaH. [/ HOMMHa/bHbIX ckopocTeli pacTsbkeHus 0.03 %/MuH 1©
MeHee obpasel, MOXeT OblTb MpeaBapuTeslbHO PacTaHyT €O ckopocTbto 0.3 %/MWMH  NpubAMsUTENIbHO 40 MOMo-
BUHbI OXMOAEMOr0 3HaYeHUs paspyLlaloLLEero HampsbkeHust npu  6onee  HU3KOW ckopocTv. Oxuvpaemoe  paspy-
LWaKLlee HanpsbkeHne MOXeT OblTb  CMPOTHO3MPOBAHO MO  pe3y/bTataM, MOMyYeHHbIM Npyu  6osiee  BbICOKUX
CKOpPOCTAIX  pacTsbkeHns. Ecrv mpu mcnbiTaHWM BOMOKHO MOXET ObiTb  MOBPEXAEHO, TO nNpeasBapuTernisHoe pac-
TSDKEHVE BO/IOKHA HE peKOMEHAYETCS, eC/v TOMBKO OXMAaeMoe BpeMsi A0 pa3pbiBa He NPeBbILLAET 4 u.

€) [pn pa3spbiBe OCTaHaB/MBAIOT HATSHKKON OGapabaH, PEruCTPUPYOT 3HAYEHME paspylUatolein  Harpys-
K1 W. NPY HEOBXOAYMOCTU, CKOPOCTUN M3MEHEHMNS HAMPSDKEHUS,

0 KoHcTatvpyloT, 4TO pas3pblB BOJIOKHA He MNpou3owWesl Ha HaTshkHom OGapabaHe. B npoTtvBHOM cryyae
OTMEYaOT 3TO M3MEPEHME A1 TOr0, YTOObI Er0 pe3y/bTaTkl He OblM UCTO/b30BaHb| B pacHeTax.

)  Y[ansioT ocTatky BOSIOKHA C HaTshkHbIX 6apabaHoB 1 Mpy HEOBXOAMMOCTU BbIMOHSIOT /06oe K3 [o-
NOSHUTESTbHBIX M3MEPEHWIA, YKazaHHbIX B 4.3.

5.3 TopsiaoK ycTaHoBNEHNS A BCex 06pa3LIoB TpebyeMOoi HOMMHa IbHOV CKOPOCTU

pacTskeHus

a) OuUKCMpYIOT HOMMHA/TbHYHO CKOPOCTb PacTsKEHWS U 0B03HAYEHUs! Kaxkaol BbIGOPKU  UCTbITYEMbIX BO-
JIOKOH.

b) OnpegenstoT, 6yoeT /M KOMNEHCUPOBAHO B/USHWE TMOKPbITUSA. Ecnm GygeT, TO (huKCHpyroT COOTBET-
CTBylOLLME NapameTpbl MOKPbITMS (CM. 6.1). PUKCUPYHOT HOMMHa/IbHBLIA - AaMeTP MNOKPbITUSA, €C/M ero  UCMOoSb-
3yHOT /151 pacyeTa HanpshKeHus.

C) BbINOMHAOT onepaumm no 5.2 4715 kavkaoro obpasua.

d) Vcnonb3ys npeobpasoBaHVs No 6.1, paccuMTbiBAKOT —paspyllalollee HanpskeHue A8 Kaxaoro 06-
pasLa 1 pacrosiaratot nosly4eHHbIe 3Ha4eHUs B NMopsiaKe BO3pacTaHUs.

e) Ecnm Tpebyetcs, cTposAT rpacmk Belibynna (cm. pucyHoK 1). mcronb3yst ykasaHust no 6.2. Ecrm Tpe-
ByeTcs. paccunTLIBAIOT NapameTpbl Beilbynna T, 1 S,. cnosb3ys ykasaHus no 6.3.

0 Ecnm TpebyeTcs Ana yaobcTBa ynpaBMeHWs [JaHHbIMK, PaCcCHMTLIBAIOT MeAuaHHOe 3HaYeHve paspy-
LLIAOLLIENO HANPSHKEHNS CTg, U 15-7 KBAHTWIb paspyLLIAOLLIETO HANPSHKEHUS <T,; COMTacHo 6.2.

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT P M3K 60793*1 *31—2010

6 Pacuetsbl

6.1 [MpeobpasoBaHVie PacTAMBAIOLLEN HArpy3ku B paspyLLaoLLEE HANpshKeHVe
Vicnonb3yoT creaytoLLye 0603HAYEHVIS M eAVHULbI UBMEPEHUST:

* pa3mepbl BO/IOKHA MKM;

* v3MepuTesibHasA 6asa M;

* HanpsbkeHve o 1 paspyLuatoLLiee HanpskeHve a, Ma;

e pactarvBarolad cuna T v paspyLuaroLas pactarmsaroas cunal, H:

* CKOPOCTb U3MEHEHWS HanpshkeHNs O Malc.
Metog A

B cnyuae, korga Harpyska npro/nsnTeibHO paBHa pacTsarveatoLLei cune T. ypasHeHue (1) onpeaensert
HanpsbkeHve 6e3 KOMNEeHcaLWN BIVSHNSA MOKPbITUS
4-10*7

CT —, Q)
=D :

rae Og — AvameTp NokpbITUS.

Metopg B
Mpy BBEOEHWN KOMMEHCAUMM  B/IMAHWUA  MOKPbITUS  UCMOMBb3YIOT  ClIEAyloLliee  ypaBHeHve . PaccuntbiBatoT
[po6b

<
B_ e<h N (2a)

rae E,— moaynb FOHra f/1s crekna: Kak npasusio, 4/18 KpemHueBoro ctekna — 70.3 Mla:
[, — nnowa/is NonepeyHoro ceveHmnst CTEKMAHHON YacTy BOSIOKHA.
Ona N cnoeB nokpblus ¢ wmHAaekcom y, £, n A — 310 mMoaynb HOHra v niowaab MorepeyHoro ceveHus
Ka>K[0ro C/1osi COOTBETCTBEHHO.
3HaueH1e HanpshKeHUs C KOMMEHcaLen B/IMAHUA NMOKPLITUA a, OnpeaensiioT no doopmysie

<1.=aR. (2b)

6.2 [MogroToBka rpachvka Bedyna

Ha pucyHke 1 nokasaH TunoBoi rpadvk Beibynna. roe NMHWASE MPOBEAEHa Yepe3 TOuKY, OTpaxarolue
noeanbHoe pacnipegeneHve Belibynna. B To Bpemsi kak rpadmks  Beiibynnia  MCMOMb3yloT 4719 OTOBPaKEHWs
JaHHbIX  ANA  NPUHATOM  HOMMHa/IBHOM — CKOPOCTUM  pacTsikeHus, [AeliCTBUTENbHOE — pacrnpeferieHne MOXeT  He
ObITb pacnpeaeneHviem Belibynna.

a) PacnonaraioT 3HaueHUs paspyLLAIOLLIErO HANPSHKEHWS B NMOPSiAKE BO3paCTaHuS.

b) TMpWHYMAIOT, UTO K NpeACTaB/ISeET COO0N PAA, 3HAUEHMIA YKazaHHOMO paspyLLIatoLLIEro HanpsHKeHWs,

Hanpuvep K - 1.2. 3............. N. 1 a, — 370 K*e 3HaueHVe paspyLLatoLLEro HarnpsKeHns.

c) [MpyHUMaoT

** 1l «s (3a)
n
Y, =m[i-]. (3b)
d) HaHocAT Ha rpadouk 3Ha4YeHUs Y,. COOTBETCTBYIOLLME 3HAUYEHWsM X, .OTMEYAOT MO OCSAM CBsi3aHHble

BEPOATHOCTHbIE YPOBHU U 3HAYEHWA pa3pyLUaloLLILEero HanpshkeHus.

MpumeuyaHne — Ecnn TpebyeTcs, pacCcuuTbiBaOT MeAMaHHOe 3HBYEHME paspyllalollero HanpskeHus o3g 1
15-A kBaHTU/b paspyLUaroLLLero HanpsXXeHus o,

Ecom 05 N + 0.5 npeacraBnaer coGoil Lefloe WACO, TO Oy = CTy gy 5+ B MPOTMBHOM Crydae “onpeje-
NAOT C MOMOLLIbHO COOTBETCTBYHOLLIEN MHTEPMOSALMN MEXLY OgsaM Oggy-r

6
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Ecm 015 N * 05 npefcrasnser coOOA Lenoe 4ucio, TO O;5= Opgy-gs - B MPOTUBHOM CllydaB CTyg

OMpeensitoT C MOMOLUBI0  COOTBETCTBYIOLLEN WHTEPMONALMA  MEXIY Olysy e 5 W Ol ww
paTHble CKOOKM NPOCTaB/IEHbI 4151 0603HAYEHNST HAMBOBLLE NHTErPasTbHON GRYHKLN.

6.3 PacueT napaveTpos Beiibynna
Pacnpepenerve Belibynna UHTerpasibHoi NOBTOPSIHOLLENCA (RYHKLMM OMMCLIBAETCS ypaBHEHEM

a My
F=1-exp [S_] R
>0

roe F cooteetcTByeT kK-0o4 B ypaBHeHu (3b). CrefoBaTenbHo.
w

- I
LIJ(-y*)—TaLU [so}

MeTtog A — MeTog, NpocToro psasa
[ns o6LenpuHATLIX 06BEMOB BbIGOPOK (CM. 4.1) MOXET GbITb UCMO/Ib30BaH CreayroLLmiA MeTos,. Onpe-
[JensoT 3HaueHns

K, =0,15W ¢0,5;
K, - 0.85N ¢ 0.5:
*=05N ¢05.

PaccuntbiBatoT

Y«a "Y*

Le)

0366512
+

So=exp X
T. 3

MeToa B — MeTop, OLIEHKM MaKCUMaUTbHO BEPOSITHOCTM
JNorapvichm chyHKLWIM BEPOATHOCTU

IN\LUT,. Sl =N In(m,) - IV 1, In{Sy) + (M, -1) £ In (/%) - S £ of.
k-t k-l

Moa6upatoT 3HauYeHNs m, 1 S, 415 NOJyYeHNs MakCMMaUbHOTO 3HaYeHVst Mo ypasHeHuto (7). s 3aaaH-

HOTO 3HAYEHVs T, OMTMAUTLHOE 3HAUEHE S, ONpPeaessioT Mo (hopmyrie

OntmasibHoe 3Ha4eHue T, onpeaenarnT MeETOA0M Utepaunin.

7 Pe3ynbTartbl

7.1 TpOoTOKO MO KaXXAOMY UCTITaHUIO OO/DKEH COAEPXATb CrIEAYHOLLYIO MHChopMaLmio:

* MOEHTUCHKALIIO BOSIOKHE;

* [aTy N HaMMEHOBaHWE VCMbITaHUs;

* 3HAYEHVs1 MPOYHOCTU — PEMUCTPALIMI 3HAYEHVISI PACTSDKEHUS], MPY KOTOPOM NPOUCXOANT 06PbIB BO-
JIOKHA. KaK MPOYHOCTb BO/OKHA. (Mpadovk Beibynna n. ecnv npuMeHsIoT, TO 1 napameTpb! Belibynna T, 1 S,.)

7.2 Cnepyrolasn nHdopmMaLys AomkHa ObITb NpeAcTaB/eHa A1 Kaxkaoro UCTbITaHNs:

* [/MHa obpasua:

oB)"1*

roe  Keag-

(42)

(4b)

©)

(62)

(6b)

(7)

)
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* CKOPOCTb PACTSHKEHUS,
* TUM 38KAMHbIX YCTPOWCTB;

* OTHOCUTE/bHASA BMIAXHOCTL 1 TEMMEpaTypa OKPY)aloLLE cpeap!;
* 106GOE CrieuasibHOe KOHAULYIOHPOBaHVE.

8 WVHhopMaums, ykasbiBaeMasi B TEXHUYECKMX YCIOBUSAX

B TEXHUYECKMX YCIIOBUSIX AO/MKHA GbITh YKa3aHa criefytoLas HhopMaLms;
* /H0Bble OTKMOHEHWST OT NPUHSTON METOAWKA NPOBEAEHWS UCTIbITAHNS;
* KpUTEPUIA MPUEMKMN WM OTGPAKOBKU.
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Mpunoxexue A
(cnpaBo4HoEe)

TVNOBbIE AVHAMMYECKVIE VCTbITATESbHBIE YCTPOCTBA

KdpacToLLLL Bcraro KivnwifreTrl*nemvips yaetunly
® ®
Harwenall GapatieH
v T T
ATy 50 M) - AASNTRITRMNS -
G
(MMTMYNGOMI)

PuncyHok A.1 — KOHCTPYKLWA YCTPOCTBa C HaTsKHbIMK 6apabaHamn

| }
JDeMNOssTII Ok e
YERMITAN b HATYOKAH MK
[ Yowmoman i pects-
PRACRITIC
PoRSTad N\
-
Hgvanax
Banoox
Hevsaol
Yerpadl oo q
YO
CROSIGTERS
1| | s
\___ Mowatg
Jnexrpo- 5
AMEETe PREYTIADIMOR
TENIOCTHIO

PucyHok A.2 — VcnbiTaTenbHOe YCTPOCTBO C NepemMeLLatoLLyMCs HATSHXKHbIM GapaGaHoM
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R ERONCTINOCM R Honuasrmif  Bonosso
T e
Sapatan

¢

= W\

Pucyrox A.3 — UCNBITATENbHOS YCTPOWUCTRO C BPSWAIOWUMCR HATAXHEM GapaBarom

Ms»LU L VHHO* Mroeto

\

Z
} 1
~
S HAORITONOCN R HaTRsrme sonwsa A DOMANLLMOCH
AT TRERROR NONORK S HATTO
AHEUMHTT DT AT vBMMOLLINE U Hepaling v
U HIL
yaasniManym»

PucyHok A.4 — VcnbiTaTenbHOe YCTPOCTBO C BpallatowmMMmcs HaTshkHbIMK 6apabaHamm
NS ANINHHBIX OTPE3KOB

PucyHok A.5 — KoMnnekTHoe ncnbiTaTeslbHoe YCTPOICTBO C BpalLatoLwyiMmncs
HaTsXHbIMK 6apabaHamu
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Mpunoxexue B
(cnpaBo4HoE)

YkazaHua no 3aKpervieHnio BosI0KHa

PaBHOMepHas nepegaya ycuims OT HaTsHXXHOro 6apabaHa K BOMOKHY KpaiiHe BadkHa 4718 MOyYeHUs CTabwibHbIX pe-
3y/bTaTOB M3MEPEHWA paspyLulatlolero HanpshkeHus. Kak 3almTHOe MOKPbITWE, Tak WM CKOPOCTb W3MEHEHWS HampshkeHWs
MOTYT B/IMSITb Ha 3Ty nepefaTtoyHyto (YHKLUMIO B 3aBUCUMOCTW OT COCTOSIHUSA MOBEPXHOCTU HATSHKHOro 6apabaHa u ero me-
XaHWYECKNX XapakTePUCTUK. AHann3 rpaduka M3MepeHHOW Cubl (HanpsPKeHus) No OTHOLUEHWUIO K MPWUIOXKEHHON Harpyske
(BpeMeHN HaxoXAeHWs MNog BO3pacTaloleil Harpy3koi) MOo3BOISIET OLEHUTb KAYECTBO 3TOW NepeAaTouyHoOn (DyHKUUW, He
pucyHkax 8.1 — B.3 nokasaHbl Hey[oBNeTBOpUTE/bHbIE pesynbTaTbl. Ha pucyHke B.4 mnokasaH YAO0BMeTBOPUTENbHbIN pe-

3ynbTart.

MpumMmeuyaHune — LLUkaibl BPEMEHN U CUMbI (HANPshKeHUs) He 0603HAYEHbI, TaK Kak 3TU PUCYHKU NpPeaCTBBNsSOT

€060 TO/IbKO Ka4eCTBEHHbIE nnnrcTpaynn.

Cuna
3
- P
- M o
N At i
s o —
£ . ,'5,' ooV oy =
b’ Pt Nty ¢ o . —————— LN ™
7’2’"
y’ 3
\h"v —-
T T T T T T Y T -
Bpemn
PucyHok B.1 — lNocTeneHHoe npockasib3biBaHue
Cuna

. v Ay

| I |
Bpewmn

PUCYHOK B.2 — HepasHOMEpHOE RPOCKBNLILEAHNE
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Cuna
1}

Pucyrox 8.3 — NunooSps3Hoe NPockanbisieaHue

Cuna

T
Bpems

Pucynox B.4 — YO0BNETEOPHTENLHEA NEPEABTOUHER PYRKUNA

MpuBaneHHblE pe3ynbTaTbl 3aBUCAT OT MOBEPXHOCTU HATSHXKHOTO GapabaHa, ero guameTpa, Yucia BUTKOB BOKPYT Ha-
TSKHOro 6apabaHa U crnocoba KpensieHust BOSIOKHA. [151 3alMTHbIX MOKPbITWIA HEKOTOPLIX BMAOB TWUMOBOI HATSHXKHOI Gapa-

6aH. MokasaHHblii Ha pucyHke B .6. He o6ecrneunBaeT MoJyyYeHVe YA0BNETBOPUTE/bHbLIX Pe3y/bTaToB. ANlbTepHaTVBHbIE
MOBEPXHOCTM HATSHXKHOro GapabaHa, TakMe Kak CUMKOHOBOE MOKPbITUE, MOMYT YAyuliuTb pe3y/bTaTbl, HO He3HauuTeslb-
Hbl€ 3MEHEHs1 CBOICTB BO/IOKHA B MApTVUM MOTYT NPUBECTYU K pesy/ibTaTam, NokasaHHbIM Ha pucyHke B.1.

12
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PucyHok 8.5 — TunoBoii HaTsXHoW 6apabaH

Bblnn onpo6oBaHbl Takke 1 gpyrne metogsl. Ha pucyHkax B.6 1 B.7 nokasaHbl gBa YCTPOICTBa, MCMOMb30BaHWE KO-
TOPbIX NPUBOAMT K SlyYlMM pe3ysbTataM, HO He Nno3BonseT obecneunTb rpacdvky paBHOMEPHO YBesMumBatoLleiics BO Bpe-
MEHW Npunaraemori cusbl 1 Meflylo BEPOSATHOCTb paspyLLEHUS BO/IOKHE B 30HE ero KpenseHus.

PucyHok B.6 — M3ocTtatuuyeckoe PucyHok B.7— HamoTka B BUAe y/UTKu
cxartume

13
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Mpockanb3biBaHWe BOMOKHE WM NPUBEAEHME CUCTEMbl HarpyXXeHWsi B COOTBETCTBME MOXET GbliTb KOMMEHCMPOBaHO
nyTeM MCMNO/Ib30BaHUA CUCTEMbI CEpPBOYNPAaB/IEHNS, aHA/IOMMYHO NOKa3aHHON Ha pucyHke C.1. OauH KoHeli BO/IOKHA Mpu-
KpPenssloT K HaTshkHOMY GapabaHy, CMOHTMPOBAHHOMY HA CTOJIE MOCTYNaTeslbHOro NepemelleHus, NPUMBOAMMOM B ABVXKeE-
HUE LIAroBbIM 3M1EKTPOABUTaTENIEM, YNPAB/SEMbIM KOMMbIOTEPOM. Harpyska, npuiaraeMas K BOJIOKHY, OTC/EXMBaeTCA
KOMMbIOTEPOM C UCMO/SIb30BAaHUEM aHAI0r0-LMIPOBOK CUMCTEMbI MOYYEHWs] AaHHbIX. porpaMMHoe o6ecneyeHve Kowm-
nbloTepa MOXeT HEenpepbIBHO W3MEHSITb CKOPOCTb LIAroBOro 3/1EeKTPOABUraTens Afisi LOCTUXKEHUS TPpebyeMoi CKopocTu U3-

Mpunoxexne C
(cnpaBo4HoE)

OnekTpoTexHuyeckas bubnuorteka Elec.ru

YkazaHus N0 CKOPOCTU U3MEHEHNS HAMPsHXKEHNA

MEHEHUSA Harpysku.

O]1—UUIIM'WOWit BansaH

o

A

AHanore undgpo—n ]
FF—LIFTBH4IOVHOS NaHe b

1

‘scTOroB 8600 I'y,

MonopLnaHantlon
CBPBYTIPLLIBDB>

LLarcLui

 aomm— |
rf+—r1 X

; " [

Cron raxnywwnworo / I
NUTHMMMUSE

MpHVHON

3norrpanmaTeil>

jtonN—TsioMLL
xnopgoesc*

PucyHok C.1 — CucTema ynpaB/ieHNsl CKOPOCTbIO U3MEHEHWS HamnpshKeHNs

%1 nsmnwe
- 15,48 Mo y N r—
-d 3_
40 i
m [ BB AEEREEAEE N B AR BEREEREEEEREEARL; 2 s ¢ ¢ 3§ ¢t O OV O§T OF OO []
4 L] 1 2 4 ] 2
Bpau(107 ¢} Bpeaai10® &
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Ha pucyHke C.2 npuBefeHO CpaBHEHWE JIMHUM Harpy3ku M CKOPOCTW CTOMa MOCTynaTeslbHOro nepemeLleHns ans
3KCMEPUMEHTOB, MPOBOAMMbIX Ha MOCTOSHHOM CKOPOCTWM 2 MM/C U Npu CepBOynpaBisieMoli NMOCTOSHHON CKOPOCTU U3MeHe-
HWSA Hanpsbkenust 0.3 MrB/c. 3Ta CKOPOCTb COOTBETCTBYET HOMWMHA/IbHOM CKOPOCTU M3MEHeHWs HanpskeHus 0.29 MIs/c.
0f1HaKO M3MepeHHas CKOPOCTb M3MEHEHUS HanpsbkeHus pasHa Tosbko 0.18 MrB/c. B npoTvBONOMOXHOCTL 3TOMY pe3y/ib-
TaT. MOJIyYeHHbI C MCNONb30BaHWMEM CepeoynpasieHns U NpeAcTaBNsoWNin COO60A CKOPOCTb WU3MEHEHUS MPUNOXEHHOTO
HanpspkeHus, ovyeHb 61M30K K TpebyemoMmy 3HayeHuto. [N [OCTUXEHUS 3TOro CKOPOCTb HarpyXeHWs HenpepbIBHO M3Me-
HAMW. KaK NOKa3aHo B NMPaBOoi YacTn PUCYHKA.

Mpunoxexne OA
(cnpaBoyHoOe)

CBefeHsi 0 COOTBETCTBUM CChUIOUHBIX MEXAYHAPOAHbIX CTaHAAPTOB
CCbI/T04HbIM HaLIOHa/TbHBIM CTaHAapTam Poccuiickoin depepauyn

Ta6nunua A1

O603H a Yem 10 CCbIIOUYHOTO
MeXayHapoAHOro cTaHaapTa

CTeneHb COOTBETCTBUSA

O603Ha4YeHne N HarMeHoBaHune COOTBETCTBYHOLLEro
HaluMnoHa/IbHOro cTaHaapTa

M3K 60793-1-20

M3K 80793-1-21

antcs B OAO «BHUMKM».

* COOTBETCTBYIOLMIA HALMOHa/bHBIA CTBHAAPT OTCYTCTBYeT. [0 ero yTBepXAeHWUs PEeKOMeHAyeTcs MChosib3oBaThb
nepeBoj, Ha PYCCKUI A3blIK AAHHOMO MeXAyHapoAHOro cTaHaapTa. MepeBoj AAaHHOTO MEeXAyHapoAHOro cTaHAapTa Haxo-

15
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6rbnvrorpadma

M3K 61649 Akann» Beibynna
(JEC 61649) (Weibull Analysis)

M3KAO 62048 BonokHa ontuyackue. HagexHocTb. Teopusa CTENEHHOro 3akoHa
(IEC/TR 62048) (Optical fibres— Reliability— Power law theory)
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