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BBegoeHue

PacnpeaeneHnsa sHavyeHUU paspyLllarolero HanpsXkeHUs MoryT ObiTb MUCNONBb30BaHbl AN MPOrHO3UpPO-
BaHWS HAOEXHOCTM ONTUYECKOro BOMOKHA B pasnnyHbIX yenosuax. B MOK/TO 62048 Ha ocHOBe MaTeMaTnyec-
KNX pacyeToB NokasaHo, Kak 3TO MOXeT ObITb peannsoBaHo. [Ana ycTaHOBNEHUA NPOrHo3a No HageXXHOCTU NP
MCMbITAHUAX, NPOBOAUMbBIX ANA U3MEPEHUA XapaKTepUCTUK pacnpeaeneHns, KOHTPONMUPYIOT:

- napameTpbl ONTUYECKOro BONOKHA, HAanpuMep Hanm4vne 3aluTHOro NoKPbITUA, CTaauto Npon3BoaCTBA
BOJTIOKHA, AnamMeTp;

- U3MepuTenbHyto 6asy obpasua, T.e. ANUHY UCNBITYEMOWN YacTu BONOKHA;

- 3HaA4YeHUd NPUNOXKEHHOro HaNpPsPKeHUA NN YCTaHOBNEHHOW CKOPOCTU PaCTSKEHUS;

- BHellHWe paKkTopbl;

- YCNOBMUSA NpeaBapuUTenbHOro KOHAUUMOHUPOBAHMNSA 0DPAa3LIOB UMN CTApPEHUS;

- 00beM BbIDOPKN 0DpPasLIOB.

[1aHHBIM MeTOA0M N3MEPSAIOT NMPOYHOCTL ONTUYECKOTro BOTIOKHA Npu onpegeneHHoU NoCTOAHHOW CKOPOC-
TU pacTsHKEHUS. OTO UCMbITaHME NPOBOAAT C paspyLleHMeM ONTUYeCKOoro BONOKHa U He cHUTAaKT anbTepHaTUB-
HbIM UCNbITaHUIO NC onNpeaeneHnto NPOYHOCTU BONOKHA NPU NepeMoTKe no HaTsKeHUEM.

[laHHBIM MeTO40OM UCMBITHIBAKOT TUNOBLIE CNTUYECKNE BONOKHA, ANA KOTOPbLIX MeanaHHOe 3Ha4YeHUe pas-
pylwiatoLlero HanpsbkeHusa coctapnsiet bonee 3,1 [Ma ana obpasyos ¢ nameputenbHon 6asom 0,5 M Npu Haum-
bonbLien yCTaHOBMEHHOW CKOPOCTU pacTskeHust B 25 %/MuH. Ons onTuyeckux BOMOKOH C MEHbLUUM
MeanaHHbIM 3Ha4YeHUeM paspyLllaroLllerc HanpsXXeHna yCrnoBugd, ykasaHHble B HAcTosLWEM cTaHgapTe, He Mo-
3BONAT NONY4YUTb AOCTATOYHYIO TOYHOCT.

TunoBble UCNbITaHUA NPOBOAAT Ha «KOPOTKUX OTpeskax» ANMMHON A0 1 M UMY Ha « ANMUHHBIX OTpe3Kax» OT
10 oo 20 m npun 4ncne obpasLoeB B BbIbopke oT 15 ao 30.

BHellHWe dpaKkTopbl NpKU NpoBedeHUN UCNbITaHUSA U NpeaBapuTenbHoe KOHAULMOHUPOBAHNUE UMK CTape-
HMe UMetOT pellatollee 3HaveHne aAngd pe3ynbTaToB AaHHOro UCnbITaHMA. He cyllecTByeT e AMHOrO MHEHUS OT-
HOCUTESIbHO MOAENN 3KCTPanonALMn pe3ynbTaToB, NONYYEHHbIX NMPpU 0QHUX BHELUHUX ddakTopax, Ha apyrue
BHeLlHWe dpakTopbl. OgHaKko ANg paspyllatoLlero HanpshKeHUs npy sagaHHOM HanpsXXeHUM Unm CKOpoCTU pac-
TAXKEHUA Mo Mepe NOBbILLEHNA OTHOCUTENBHOW BNa)XHOCTU 3HaYeHWe paspyLualoLlero HanpsXeHna ymeHblLua-
eTCHA. YBENUYEHUE UMTN YMEHbLUEHUE 3HAYEeHW HabNaaT B UIMEPEHHBIX NapamMeTpax pacnpegeneHust
MPOYHOCTU B pesynbTaTe npeaBapuTenbHOro KOHAULUMOHMPOBAHUA NMPU NMOBLILLEHHOW TeMMepaType U BRax-
HOCTW B TeueHne 0QHOro U1 ABYX OAHEN.

[1aHHOEe UcnbiTaHMe OCHOBAHO Ha TEOPUN MeXaHUKM paspyLueHUa XpYNKUX MaTepuanoB U NPUHLMNE pas-
pacTaHusa gedekra no cteneHHoMy 3akoHy (cM. MOK/TO 62048). HecmoTpst Ha To, UTO ApYyrne Teopun Takke
MPUMEHUMBI, TEOPUA MEXAHUKN pa3pyLIeHNS/CTENEeHHOro 3akoHa Hanbonee pacnpocTpaHeHa.

TUNOBLIM NpeacTaBUTENEM CHNTAIOT ONTUYECKOE BONOKHO, KOTOPOE CreunansHO He BbINo NOBpeXaeHo
NN He BbINo NOABEPrHYTO CTApeHUo No4 BO3AeNCTBMEM BHELUHUX haKTOPOB. TUNOBOE ONTUYECKOE BOMOKHO
nMeeT HOMUHanNbHbIM AnameTp 125 MKM U 3alMTHOE MOKPbITUEe U3 akpunata HOMUHaNbHbIM ANaMeTpOoM
250 MKM nnu meHee. [1nga TakMx TUNOBLIX NpedcTaBUTeNe He MNPUMeEHSAT KoHAULMOHUpoBaHue. K HeTUNMOBLIM
npeacTaBUTENAM MOXET OblTb OTHECEHO BOMOKHO C alNbTEPHATUBHBLIM 3aLUTHBIM NOKPLITUEM, BONOKHO, NOA-
BEPrHyTOE CTapeHUto Nod BO3AENCTBUEM BHELLIHMUX paKTOpOoB, UMK crieymanbHO NoBpeXxgeHHoe BONTOKHO, UM
BONOKHO 0e3 3alMTHOro NOKPLITUA. YKaszaHus anslt HeTUNOBLIX NMpeacTaBUTeNen TakKe npuBeaeHsl.

IV
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

BOJIOKHA OINTUYECKUE
YacTtb 1-31
MeToAabl U3BMepeHUU U NpoBeaeHUe UCNbITaHUMN.

[TIpoYHOCTL NpU paspbiBe

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

[lata BBegeHnsa — 2012—01—01

1 Ob6nacTtb NpUMeHeHus

HacTodawun ctaHgapT cogepXnUT onucaHme metoga onpegeneHns rnpovHOCTU Npu paspbiBe obpa3LoB
ONTUYECKMX BONOKOH (Qanee — BOMOKHO) U yCTaHaBNMBaeT eanHble TPebOBaHUS K MEXaHUYECKOW XapaKTe-
PUCTUKE BONMOKHA — ero NpovHOCTU npu paspbiBe. JaHHbIM MeTOAO0M UCNLITLIBAKOT OTAENbHbIE OTPE3KMN BHE
cocTaBa Kabens 1 HeCcKpy4YeHHbIX CTEKNAHHBLIX BONMOKOH. OTpesKkn BOMNOKHA paspbiBaloT, nNpunaras yrnpasnsie-
MO€e HapacTarLlliee HanpsxeHue Unu ycunume, paBHOMepHo pacnpegeneHHoe no scen ANnMHe BONIoKHa U none-
peyHoMy ceYeHuto. HanpsxeHue mnn ycunue ysBennimBaroT ¢ YCTAaHOBMNEHHOU NOCTOAHHOW CKOPOCTbIO A0
pa3pbiBa BONTOKHA.

PacnpegeneHue 3Ha4eHUs NPpOYHOCTU NPU pa3pbiBe AaHHOMo BOJIOKHA CTPOro 3aBUCUT OT ANMMHBbI 0bpa3s-
Lla, CKOPOCTW YBENMUUEHNS HArpy3k 1 YCNOBUK OKpyXatoLen cpeabl. HacTosuwee ncneitTaHme MoXxeT ObITb UC-
MNONb30BaHO AN KOHTPOMA KadecTBa, ecnv TpebylTcsl cTaTUCTUYEeCKUE AaHHbIE O MPOYHOCTU BOJOKHA.
Pe3ynbTaTbl OQUKCUPYIOT B BUAE CTAaTUCTUYECKOro pacnpeaeneHna KOHTPONAa KadecTBa.

Kak npaBuno, UcnblTaHMe NpoBOAAT Nocne KOHANLUOHUPpOBaHUA obpasLua Npn yCTaHOBNEHHOW TeMNepa-
Type U BnaxHocTU. OQHaKo B HEKOTOPLIX CNyYasiX MOXET ObiTb 40CTATOUHBLIM U3MEPEHUE 3HAYEHUN B YCITOBU-
AX TeMnepaTypbl U BITAXKHOCTU OKpyXatoLlen cpeabl.

Hactodawmnn MmeToa pacnpoctpaHsaeTcs Ha BonokHa Kateropun A1, A2, A3, B n C.

[MTpumeyaHune— [aHHoe ucnblTaHne npegycMaTpuBaeT pacTsKeHUe OTPE3KOB BOMNMOKHA 40 paspbiBa. [ocne
pa3pbiBa CTEKNAHHbIE PparMeHTbl MOIyT pasneTaTbCs MO y4acTKy NPoBeAeHUs UchbiTaHus. PekoMeHayeTcs NCnonb3o-
BaTb 3alLUUTHbIE 9KpaHbl. 3allUTHbIE OYKK CriegyeT HOCUTb BCe BpeMsi NpebbiBaHns B 30HE NPOBEAEHUS UCTbITAHUS.

2 HopMaTuBHbIE CCbINKN

B HacTodleM cTaHOapTe UCNoNb30oBaHbl HOPMAaTUBHLIE CChINIKKM Ha cneayowme ctaHaapThl:

MOK 60793-1-20 BonokHa ontudeckue. Hacte 1-20. MeToabl namepeHUA 1 npoBeaeHne UCnbITaHUN.
[[eomeTpua BonokHa (IEC 60793-1-20, Optical fibores — Part 1-20: Measurement methods and test
procedures — Fibre geometry)

MOK 60793-1-21 BonokHa ontudeckune. Hacte 1-21. MeToabl nusmepeHnn n nposegeHne UCrnbliTaHUn.
[[eomeTpua nokpblTua (IEC 60793-1-21, Optical fibres — Part 1-21: Measurement methods and test
procedures — Coating geometry)

[Tpnumevyanne — Heobxognmo ncnonb3oBaTb NOCNegHee n3gaHmne CCbiNnoYHoro crtangapTa (BKo4vas UMELo-
LLINECH U3MEHEHNSA).

U3pgaHne odbvumanbHoe
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3 UcnbiTaTenbHoOe YCTPOUCTBO

3.1 O6Lwmne nonoxeHus

B HacTosileM pasgene paccMoTpeHblI OCHOBHLIE TpeDOBaHUS K 000pya0oBaHUIO ANSA UCTIbITAHUSA BOMOKHA
Ha AMHAMUYECKYIo NPOYHOCTL.

CyLlecTBYET MHOIO YCTPOMCTB, YAOBNETBOPAOLIMX AaHHBIM TpeboBaHUaAM. CxemMmaTuieckme nobpaxe-
HAS HEKOTOPLIX YCTPOUCTB NpuBeaeHbl B NpunoxeHun A. Belbop onpeaeneHHOro ycTpoOUCcTBa 3aBUCUT OT Che-
OYIOLWNUX PakTOpPOB:

- n3MeputesnibHon basbl 0bpasua;

- AnanasoHa npunaraemoro HanpsKeHUst Ui CKOPOCTU PacTXKEHUS;

- BHELUHUX (PpaKTOPOB;

- NpoYHOCTK obpasua.

3.2 3akpenneHue KOHLUOB BOJIOKHa

3aKkpennsoT oba KoHLLa UCNBITYEMOro BONOKHA U PacTArMBaloT ero 4o paspyleHnst B 0bnact namepu-
TenbHOM Da3bl. KpenneHne He AOMKHO AONycKaTb NPOCKanb3blBaHUA BONOKHA A0 paspyLUeHUs U A0MKHO MU-
HAMW3NPOBATb BO3IMOXHOCTb paspyLlleHUs B 00nacTu KpenneHus.

PaspbiB, KOTOPLIA NPOUCXOAUT B 0ONacTu KpenneHusl, perucTpupyoT, HO HE UCNONMb3YIOT €ro B nocneay-
lOLLIMX pacyeTax. M3-3a Toro 4to BO BpemMs UCNbITaHUA YBENUUMBAETCA pacTAXXeHUe BONOKHa, B MecTax Kpen-
NEHUA NPOUCXOQNT HEKOTOopoe MNpocKanb3biBaHWe BOMNOKHA. [pn ©onee BLICOKUX YPOBHSX HaMNpsXXeHus,
CBSA3aHHBLIX C KOPOTKUMU U3MEPUTENBbHBIMU DazaMKn, NPOCKanb3biBaHME MOXET BbI3bIBaTh NOBPEXAEHNE N pas-
pyLUEHWE BOMOKHA B 00NAaCT KpenneHus, KoTopoe TpyaHO YCTaHOBUTL. YacToTa Takux paspyLleHnn N3MeHS-
ETCHA B 3aBMCUMOCTU OT 3HAYEHUS MPUNITOKEHHOrO HaNPSKeHUs UMM CKOPOCTU pacTskeHus. TpebyeTcs
TWATENbHBLIN OCMOTP UNKU APYron cnocod KOHTPONS MECT pa3pbiBa BOMOKHA ANA NpeaoTBpalleHnsl BO3SMOX-
HOCTW BKMOYNTb B aHanns paspylieHne BOMokHa B 00nacTu KpenneHus.

[na 3akpenneHns BONMOKHA WUCNONb3YOT HaTAXXHOW DapabaH, Kak npaBuno NOKPLIThIN 0DONMOYKON U3
anactomepa [cM. pucyHoK A.1 (npunoxeHue A)]. HacTb BONoKHa, KOTOpyto He ByayT noaBeprath UCNbITAHUIO,
HamMaTbIBalOT HA BapabaH HeCKONMbKUMWU BUTKAMU U PUKCUPYIOT BOMOKHO Ha KOHLAX, HanpumMmep snacTUYHOM
neHton. BonokHo HamaThIBaloT 6e3 nepexnectoB. [MoBepxHOCTL DapabaHa AomMKHa ObITb 4OCTAaTOYHO TBEP-
OoW, YToObI NpU NONHOM Harpyske BONOKHO He Bpe3anoch B Hee. CTeneHb NpocKanb3biBaHUA BOMOKHA U CTe-
NeHb NoBpeXxaeHus dapabaHa 3aBUCAT OT B3aUMOOEUCTBUSI 0DOMNOUYKM BOMOKHA M MaTepuana rnoBepxXHoOCTH
DapabaHa 1 ero TONWnHLL, a Takke OT YMicna BUTKOB. TpebyeTcH NpOoBECTU TWAaTeNNbHOE NpeaBapUTeribHOE UC-
NblTaHWe Ang NnoATBepXaeHUs NpaBUbHOCTU BeIbopa nokpblTUA BapabaHa.

OnameTpbl DapadbaHa 1 WKMBa BbIDUpPAOT TakMMK, YToObI BONOKHO He pasnamblBanocb Ha bapabaHe
BCNeACTBME HanpsikeHust narba. [Ans TMnoBoro BONOKHa ¢ KBapL,eBbIM NOKPLITUEM 3HAYEHNE HANPSXKEHUS N3-
rmbda He aomkHo npeBbiwaTts 0,175 INMla. (Ana TMnoBoro KBapLEeBOro BONOKHA pasmepamn 125/250 MKM MUHUN-
ManbHbIN gnameTp bapabaHa paBeH 50 MM.) KOHKpeTHbIM cnocob 3akpenneHust BONMokHa npueeaeH B NpUIo-
XeHum B.

3.3 KpenneHue obpa3sua

ObpaseL, noacoegnHST K ABYM 3axBaTaM. NameputenbHasa 6aza — 370 AnnHa BOMOKHA MeXay 0CAMMU
HaTSXKHbIX DapabaHoB, K KOTOPbLIM KPenaT BOMOKHO 40 ero pacTsXeHus. Ona ymeHbleHUs1 30HbI, Tpebyemou
Ons1 NpoBeAeHns UcnbliTaHUA Ha obpasuax ¢ ANMMMHHOW U3MepUuTenbHOW Bason, AONyCKaeTcsl MCNOMb30BaTh
OOVH UNn Bonee WKUB AN nogaepkkm cbpasua [cMm. pucyHoKk A.4 (npunoxerue A)]. LUKMBLI A0MKHBI ObITb CO-
OTBETCTBYIOLLEN KOHCTPYKUMNA N UMETb YUCTYIO MOBEPXHOCTL, YTODLI HE NoBpexaaTb BoONMokHo. OcTanbHas
YacTb BOJIOKHA, BHE LLUKMBOB W HaTSXKHbIX BapabaHoB, He A0MKHA HU C YeM ConpukacaTbCs.

Ecnun HeCcKoNbKo BONOKOH UCMBITLIBAKOT OAHOBPEMEHHO, KaK rnokasaHo Ha pucyHke A.5 (npunoxernne A),
TpebyeTcs pasgenuTenbHOe YCTPOUCTBO ANd NpeaoTBpalleHns nepexnecTta uim MHoro B3anmMoaemnctesus 0bo-
PBaBLUErocs BOMOKHA C APYTMMU UCMLITYEMBIMA BONOKHAMM.

3.4 PacTsi)XeHUe BONOKHa

BonokHo pactarMesaoT npy pUKCUpoBaHHOW CKOPOCTUN pacTshKeHns Ao ero obpbiBa. HOMMHANBHYO CKO-
PDOCTb pacTSXeHWNS BblpaXkatoT KaK NpoueHTHoe yBenudeHne AnnHbl OTHOCUTENbHO U3MepUTenbHoW Basbl 33
MUHYTY.
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CyllecTByeT ABa OCHOBHLIX anbTepHaTUBHLIX MeTo4a pacTAXXeHUA BOJIOKHA:

- MeToad A. YBENMUYMBAKOT pacCToOAHNE MeXay HaTsKHBIMW DapabaHaMu ¢ 3axBaTtaMy NyTemM Ux pasBe-
OeHunst ¢ PUKCUPOBAHHOM CKOPOCTLIO MPK HavarnbHOM PacCTOAHUN, paBHOM U3MepUTENbLHON base [pUucyHOK A.2
(NpunoxeHue A)];

- MeTtoa B. BpawaroT HaTshkHOW BapabaH ¢ PUKCUPOBAHHOW CKOPOCTbIO, HaMaTbIBast BONIOKHO U pacTS-
rMBasl ydacToK BOMOKHA Mexay bapabaHamu [pucyHkn A.3 — A.5 (npunoxeHne A)]. BpalleHne He O0ITKHO
MPUBOANTL K NepexrnecTty BUTKOB BOMNOKHA Ha BapabaHe.

CKOpOCTb pacTsixkeHus kanubpytoT B npeaenax + 10 % HOMUHaNLHOW CKOPOCTU pacTskeHns. Obopyno-
BaHMe HEKOTOPbIX TUMOB YNpaBNAeTCA KOMMNbIOTEPOM, NO3TOMY AONyckaeTcd AMHaMmnyeckoe ynpasreHune aABU-
XXEeHMeM HaTsbkHoro bapabaHa Ang AOCTUXKEHUS MOCTOSIHHOW CKOPOCTU U3MEHEHUs HanpsikeHua. MNpumepsbl
NpakTU4ecKkon peanunsaunm atoro ocbopyaoBaHua npmueeaeHsl B npunoxeHun C.

CKOPOCTb pacTshKeHUs AoMmKHa ObITb cornacoBaHa Mexay notpebutenem n nsrotopmutenem. Kak npasu-
Mo, UCMONb3YHOT CKOPOCTL pacTsXeHust oT 2,5 % A0 5 % unn ot 15 % ao 25 %.

3.5 AamepeHUe ycunua npum paspyLieHUn

N3MepatoT pacTArMBaroLWyo Harpysky (CUny npu pactsXkeHnn) B MOMEHT paspyLlleHns ANg Kaxaoro ob-
pasLia c NoMOLLbI KaNnMBpPOBaAHHOIO AMHAMOMETPUYECKOTro AaTunKa ¢ norpellHoCTbio He bonee = 1 % 3Hauve-
HUS1 OENCTBUTENbHON HAarpy3ku. 3TO MOXET ObITb BbINMOMHEHO pPasHbIMUA MeTodaMu:

- C NOMOLLbIO pernucTpartopa ¢ 3anucbio gmarpaMmmbl Ha NeHTe;

- C NOMOLLbIO NpUbopa, U3MepPALLETro U PUKCUPYIOLLIErO 3HAYEHUS pacTsarMBaoLLen cUnbl;

- MeToa4OM KOMMbIOTEPHOW AUCKpeTU3aUnn.

[lpeacTaBnaoT cpegHne sHauYeHUa U3MepPeHHOW pacTAarmparoLllen Harpyskm Kak qoyHKUMIO BpeMeH ans
onpegeneHnsa CKOPOCTU U3MEHEHUA HaNPSXKEHUS. DTOro He TpebyeTca AN KaXXaoro oTAenbHOro UCNbITaHUA,
HO 3TO cneayeT BbINONHATL ¢ onpeaeneHHbIM MHTepBaromMm BpeMeHH.

KannbdpyoT guHamMoMeTpUYeCKUA aaTtyvmK ¢ NorpeLluHocTbio He bonee 0,5 % 3HaveHUsa paspyllarollen
NN MakcUMarbHOW Harpy3ku Anst Kaxkaoro gnanasoHa paspylatoLlmmx HarpysoK, HacTpamBasi ero Takmum ke 00-
pPa3oM, Kak 1 Npu UCcnbiTaHUK BONOKHA. JaHHyo npoueaypy NpoBOoAsIT C UCNONb3OBAHUEM TPOCA, K KOTOPOMY
NPUCOeaNHEH Ipy3 N3BECTHOM Macchl And UcneltTyemoro obpasua. [nsa metoaga B BMecTo HaTskHOro bapaba-
Ha MOXeT ObITb UCMOMb30BaH Nerknn WKUB, MMeoLLNIA HU3Koe TpeHne U He NPpUcoeaUHEHHbIN K ANHAMOMETPU-
YecKoMy AaTyuky. Tpoc, 0auH KOHeL, KOTOpOoro npucoeamHeH K bapabaHy agmHamMoMeTpUuyeckoro gatyumka, a
OPYron — K rpy3y M3BeCTHOM Macchl, A0MMKEH AYyONMpoBaTh HanpaBleHUe UCTbITYEMOro obpasLua n UMeThb Ana-
METpP, CPaBHUMBIN C AMaMETPOM UCNBITyeMoro obpasua. PekomeHayeTcst NPUMEHSATE MUHUMAaNbHBLIN N3 TpeX
KannbpoBaHHbLIX TPY30B, obecnevnBaloLlMv TUNOBLIE pa3pyLUeHNA BONOKHA.

3.6 ObopyaoBaHMe KOHTPONA BHEWWHUX BO3AeNCTBYOLWUX haKTopoB

N3BECTHO, UTO U3MepsieMble paspyLllarollee HanpsXXeHne U XapakTepUCTUKA YCTanocTu M3MEHSIIOTCS NP
M3MeHeHUN TemMnepaTypbl U BMaXXHOCTU BONTOKHA, KOTOpble cneayeT KOHTPONMUPOBAaThL KaK Npu NpeaBapuUTenbHON
MoaroToBKe 0bpasyoB, Tak U NPU UX UCMbITaHUK. TpebyeMbln KOHTPOMb MOXET bbiTh 0becneyeH UCNOoNbL30BAHU-
eM 0bopyaoBaHNA MHOMMX BUAOB, BKNOYAs KOHTPOMb BO BCEM NOMELLEHUN, B KOTOPOM NMPOBOAAT UCMbITAHUS.

TunoBble TpeboBaHNA AN KOHTPOSA:

- TeMnepartypa: (23 £ 2) °C;

- OTHOCUTEeNbHas BNaXHoOCTb: (90 £ 5) %.

Bosgenctesme gpyrmx BHeELWWHUX pakToOPOB, TakMX KaK BbICOKasl BNaXXHOCTb NMPW HEKOHAEHCUPOBaHHOW
Bnare, MOXeT ObITb AOCTUHYTO 3aKnto4eHUeM UCNbITYEMOro obpasLia B U30NTMPOBaHHYIO KaMepy C MHXeKLUeNn
BOAHbLIX NapoB. Ha pucyHke A.5 (NpunoXxeHue A) nokasaHo KOMMNNEKTHOE UCNbITaTelNlbHOE YCTPOUCTBO C Orpax-
OeHneM NoBepX BaHHbI C LUPKYNUpyoLwen BOOO.

4 NMoarortoBka obpasua

4.1 OnpepeneHue

Bribopka npeacrtasnaet codbon ogHO BONOKHO MK bonee Ans AaHHOW KaTeropun BoNokHa. TpedbyeMbli
pe3ynbTaTt UCNbITaHUWA KaXKaoWn BbIOOPKN 0becneynBaroT pasgeneHnem ee Ha MeHbLUMe OTPEe3KN, HasbiBaeMble
obpasuamu. PesynbTaTbl UICNbITAHUA HA 3TUX 0DpasLax CYMMUPYIOT C Lienbto NoyvynTb 00U pesynbTaT Ans
BbIOOPKU. TEPMUH «0DBEM BLIDOPKA» UCNONL3YIOT ANst 0003Ha4YeHna Yiucna obpasLoB, UCMNLITYEMbIX B COOT-
BETCTBUW C HACTOALLIMM cTaHdapToM. [na NeHTO4YHOro BonokHa BeldoupaoT obpasubl, UMetoLne 0agHOPOAHYIO
B NOMNepeyYHoM cevdeHUn CTPYKTYpY NeHThl. CneayeTt OCTOPOXKHO U3BMeKaTb BOMTOKHA M3 NTEHThI BO n3bexaHue
CITy4anHOro yMmeHbLUeHNAa NPoYHOCTH.
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F. % 4.2 O6bemM BbIOOPKU U U3SMepUTenbHasa basa
98 obpasua
90 Pe3ynbTaT WUCMbITAHUS npeAcTaBnset coboW
CTaTUCTUYECKOE pacnpeaeneHne sHadYeHnn paspylua-
lowero HanpsbkeHusa. CnegoBarTenbHO, BCe PerucTpum-
70 pyeMmble napameTpbl OTHOCATCA K CTAaTUCTUYECKUM C
50 npucyLlen UM N3MeHYNBOCTLIO KaK pyHKLMEN OT 0D0b-

eMa BbIDOpKM U N3MeHeHnsa pasMmepa gedekra B npe-

nenax Bblbopkn. B crnabenwem mecte Unn npu Hau-

bonblueM aedekTte B npeagenax obpasua nponucxogur

paspyLleHne, a TUMNOBOE 3HAYEHMe paspyLUatoLLero Ha-

20 NPSDKEHUST NPU 3TOM  yMeHbluaeTcsl Mo Mepe
yBenuieHns usmeputensHou tasbil.

/' BuyTpenHss McnbiTyemoe BOMOKHO MOXeT MMeTb AedeKThl,

06NACTD nopoXXgaemble MHOMMMK nNpudnHamn. B kayecTse npu-

° Mepa Ha rpagpuke Benbynna Ha pucyHke 1, a Takke B

S 6.2 nokasaHo 6MMoaanbHOe KOMMMEeKCHoe pacnpee-

neHune, nNony4YeHHoe Anst UCNbITYEMOro BOMOKHA C U3-

MmeputenbHon ©Gaszon 20 M. Y3kyio obnacTtb

BEpPTUKaANbHOro pacnpeaeneHuns B npaBon YacTu (OKO-

BHeLUHSS no 5 IMa) Ha3bIBalOT BHYTPEHHEN obnacTbto; Bonee
obnactb lWMpoOKyto obnactb Ana 3HadeHun Huke 5 [Tla
1 Ha3bIBaOT BHELLUHen obnacTblo.
07 1 2 4 7 10 McnbiTaHna Ha obpasuax ¢ M3MepUTENbHLIMU
s ITa  Ga3amun 0,5 M, Kak NpaBuno, He NO3BONAKT MOMYYNTb

TUMUYHBLIX pPe3ynbTaToB WU3MepeHUsa [OedeKkToB BO
~ncyHok 1 — T'pacpuk bumoansHoro pacnpefenenns  phewiHein obnact. MHoraa, ogHako, paspyluarollee
Benbynna Ans Npo4HOCTM NPU PaspbIBe UCTIBITYEMOTO | anngywenne Ang 06nacTy BHeWHero aedekTa dukci-
BONOKHA C UBMEPUTENBHON 6asﬂom 20 M Npu CKOPOCTU DYIOT 1 KNAcCUMLIMDYIOT MDY 3TOM KaK «BbiNafatoliee

pacTsXXeHus 5 %/MuH

3Ha4vyeHue». Ecnu Beinagatollee sHavyeHWe BKMoYaloT B

aHannu3 AaHHbIX, B napameTpax OyayT MNosIBNATbLCH
OLIMOKN. NSt TUNOBBLIX UCMBITAHNA PEKOMEHAYETCH eAnHas METOAMKA UCKMHOYEHUS BbiNagaroLnx 3Ha4YeHUN.

[na ncneltaHuin, KOTopble npeaHasHadeHbl 419 U3SMEPEHUSA XapakTepPUCTUK BO BHELLHEN 0BNacTn, PeKko-
MeHayTCAa 0onblne 00beMbl BbIDOPOK (COTHU 0bpasLoB) 1 bonbLlune usMmeputensHble basel (20 m). Ana Toro
YTOObI OXapaKkTepn3oBaTh BHYTPEHHIOK 00NacTb COrNacHO HaACTOAWEMY CTaHAAapTY, Kak NpaBuno, UCNOMb3y-
10T U3MepuTenbHyto 6asy 0,5 m. Ana auHammn4eckon NpPOYHOCTU YacTO UCMONb3YHT 00BbEM BLIOOPKK, paBHLIN
30. Jtoboe OTKNOHEHME OT 3TUX 3HAYEHNN AOIMKHO ObITb YKa3aHO B TEXHUYECKUX YCIOBUSIX.

C uenbto noaATBEPAUTL NonydYeHne TpebyemMon TOYHOCTU MOXET BbITb NpoBeAeH CTaTUCTUYECKUA aHa-

nns.
4.3 [JononHutenbHble N3MEpPEHUA

BhluncneHns paspyLuarolero HanpsbkeHns TpedyroT npeodpasoBaHnUs pacTArMBaroLWen Harpyskm B Ha-
NpsbKeHne B NOMNEPEeYHOM CeYeHUUN CTEeKNSAHHOWM 4YacTu BONMOKHa. [AdnamMeTp MNOoKPLITUA, U3MEepPEeHHBLIM Mo
MOK 60793-1-20, ncnonb3yroT B 3TUX BLIMUCIEHUAX ANS pacyeTa nnowaan nonepevyHoro cedeHus. 3almTHoe
MOKPbLITUE TaKKe NPUHUMAaET Ha cebs YacTb pacTarMBaroLlen Harpy3kn, UTo YyMeHbLLIaeT HanpsKeHne B CTeK-
NAHHOW YacTu nonepedHoro cevyeHunsa. B 6.1 npmuBegeHbl popMynbl ANA BeIYUCIEHUA HANPSXKeHUS.

[TonpaBoYHbIN KO3 DULMEHT ANS 3aWUTHOrO NMOKPbITUS 3aBUCUT OT TOMNLWWHBLI NOKPLITUA, USMEPEHHOW
no MOK 60793-1-21, mogyna KOHra ka)kgoro cnosi nNoKpbITUA U MOAYNSA cTekna.

Moaynb KOHra TepmoobpaboTaHHOro NOKPLITUSA, Kak NpaBunio, yKkasbliBaeT N3roToBUTENb. NS TUNOBOro
BONOKHA NOKPbITUEM BOCNPUHUMAETCS MeHee 5 % obLien Harpyskum, n KomneHcauusa (cnegoBaTteribHo, N U3Me-
peHue) Ans NOKPbITUA He TpebyeTca (cM. 6.1). Ecnun 310 yuTeHo, 3apermcTpupoBaHHOE paspyLiatollee Hanps-
XeHne bonblle AeUCTBUTENbHOMO Ha onpeaeneHHblid npoueHT. [pyn KoMmneHcaumn BAUSIHUA NOKPLITUS A5
BCeX 0bpa3LUoB MOryT ObITb UCMOMNb30BaHbLlI cpeaHne N HOMUHanNbHbIE 3HaYeHUsA. CTeneHb BNUAHUA MOAOY IS
KOHra NoKpbITUA Ha paspyluatollee HanpsXXeHne MoXeT USMEeHATLCS C USBMEeHEHWEM HaMNpPsXXKeHUs! UM CKopoC-
TN pacTsbkeHusl. Ecnn cteneHb BUAHUA NPpU MIOObIX 3HAYEHUSAX HaNPSPKeHUS UM CKOPOCTU pacTshKeHUS
bonee 5 % obuwen Harpy3ku, Torga BNUAHME NOKPLITUA YYNTBIBAKOT B pacyeTax.

4
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4.4 BHelwHUe Bo3gencTBYOLWMUE (haKTOopbI

PaccmoTpeHbl ABe OCHOBHbIE TPYMIbl YYNTbIBAEMbIX BHELUHUX BO3AEMUCTBYHOLLMX (hakTOpPOB: BHELLHWNE
cbakTopbl, CMOCODCTBYOLLNE CTAPEHUIO BOMNOKHA, U BHELWLHWE haKTopbl, MPU KOTOPLIX NPOBOAAT UCTMbITAHUS.

NHoraa TpebyeTca NpoBecTU cTapeHue BosiokHa. [layke KOpoTKOe YCKOPEHHOe cTapeHne MOXeT NpuBec-
TU K YBETTMYEHUIO UITU YMEHbBLLUEHNIO N3MEePAEeMOr NPOYHOCT BOJSTOKOH HEKOTOPLIX TUMOB. MPpUYMHbBI 3TUX ABNE-
HAM He Bcerga €cHbl. Kak cneactBue, MeToabl 3KCTpanonauum BO3OENCTBUA BHeELWHUX dakTopos,
CMocoBOCTBYIOLMX YCKOPEHHOMY CTapeHuto, Ha Apyrme BHellHWe Bo3AencTByoLWwme doakTopbl HAXOATCA B CTa-
NN PACCMOTPEHUS.

[locne MHTEHCUBHOIO cTapeHna Ko PULIMEHT TPEHNUSA NOBEPXHOCTU 3aLUTHOTO NOKPLITUS MOXKET U3Me-
HUTbCA. [ocne ntoboro ctapeHUsa 1 nepen NodbIMU UCABITaAHUAMKX 0OpasLibl BONTOKHA A0MKHBI ObITb NOABEPTHY-
Thl NpeaBapUTENIbHOMY KOHAULMOHUPOBAHWUIO B YCNOBUSIX OKpYXKatollen cpeabl, B KOTOPbIX byaeT npoBedeHo
MCnblTaHWEe, B TeYeHne He MeHee 12 J.

TunoBble yCnoBuA NpoBegeHUa UcnbiTaHUAa: Temnepatypa (23 £ 2) °C 1M oTHOCUTENbHAaA BIaXHOCTb
(50 £ 5) %. Bosgencteue gpyrnx BHeWWHUX pakTOPOB, TaKMUX KaK BbiCcOKasli OTHOCUTENbHAaA BNaXXHOCTb NPU He-
KOHOEHCUPOBAHHOW BNare, MOXeT NPUBECTU K CYLLEeCTBEeHHO pasnuyarolMmcs 3HadYeHUaM paspyluarollero
HaNpPsi>KEHUS.

5 lNpoBeaeHve ncnbiTaHuA

5.1 lNpeaBapuTenbHble YCNOBUA

a) lNpn HeocbxoanmMocTn obpasubl NoABepratT CTAPEHUIOD.
b) Obpasubl noasepratoT NpeaBapuTensbHOMY KOHAULIUMOHUPOBAHUIO.

5.2 MNMopaaok npoBeaeHNA UCNbITAHUA ANA oAHOro obpasua

a) 3akpennsawT obpasel, Ha HaTAXHbIX bapabaHax, He AonycKas nepekpeLnBaHNa BUTKOB BOJSTIOKHA U
NoBpeXAeHUA BOMOKHA NpU MOHTaXe B nNpegenax nameputenbHon dassbl.

b) lNpoBepsaoT HACTPONKY 0DopyaoBaHUA ANda TpedbyeMon HOMUHANBHOW CKOPOCTU PaCTSKEHUS.
c) BosBpawaT B UICXOOQHOE COCTOSAHUE UHAWUKATOP, PETMCTPUPYIOLWNA HaTAXKEHUE.

d) TMpuBoaaT B ABMXKEHME HATSKHOW BapabaH. Insa HoMUHanbHbIX ckopocTen pactskeHust 0,03 %/MUH 1
MeHee obpasel, MOXeT ObITb NpeaBapuUTenbHO pacTAHYT co ckopocThio 0,3 %/MUH NpUONNU3UTENBHO A0 NONOo-
BUHBI OXXNOAEMOro 3Ha4YEeHUNA paspyLllaroLWerc HanpsbkeHnst Nnpu bonee HU3KOU ckopocTn. OxXraaemoe paspy-
latoLee HanpsikeHne MOXeET ObiTb CNPOrHO3UPOBAHO MO pes3ynbTaTam, NOoMyYeHHbIM NpKU Oonee BbICOKUX
CKOPOCTSAX pacTsbkeHUsa. Ecnn npmu ncnblTaHUY BONMOKHO MOXET ObITb NOBPEXAEHO, TO NpeaBapuTenbHoe pac-
TAXXeHWe BOJNIOKHa He peKoMeHAOYeTCs, eClnii TONbKO OX1aaeMoe BpeMs A0 pa3pbiBa He NpeBbillaeT 4 4.

e) lNMpwn pas3pbiBe ocTaHaBNUBAaKOT HATsHKHOW BapabaH, perucTpupyroT 3Ha4YeHne paspyluatoLlen Harpys-
KA U, NP1 HeoBXOAUMOCTI, CKOPOCTU U3MEHEHNS HaNPSKEeHUS.

f) KoHcTaTupytoT, YTO paspbiB BONOKHA He Npou3ollen Ha HaTsaXHoMm bapabaHe. B npoTuBHOM cnydae
OTMEeYatloT 3T0 U3MepeHne AN Toro, YTobbl ero pesynbTaTthl He Db UCNONb30OBaHbl B pacyeTax.

g) YOanaiT oCTaTKM BOMNMOKHA C HAaTAXHbIX bapabaHoB 1 Npy HEODXOANMMOCTU BbINOMHAT Noboe U3 A0-
MNONMHUTESIbHBIX U3MEPEHUN, YKasaHHbIX B 4.3.

5.3 Mopsaaok yctaHoBNeHUA ana Bcex obpasyoB TpebyeMol HOMUHaNbHOW CKOPOCTH
pacTaXxeHUs

a) PUKCUPYHOT HOMUHANbHYH CKOPOCTb PaCTSXKEHUS1 1 0003HAYEHUA KaXXaAoW BbIOOPKU NCNbITYEMbIX BO-
NTOKOH.

b) OnpegensatoT, byaeT N KOMNEHCUPOBAHO BITUSIHUE NMOKPLITUA. Ecni OyaeT, TO PUKCUPYIOT COOTBET-
CTBYIOLWLME NapamMeTpbl NOKPbITUA (CM. 6.1). PUKCUPYHOT HOMUHAaNbLHLIA AMaMeTP NMOKPLITUA, eClni ero UCNosb-
3YIOT ONA pacyeTa HanpshkeHUs.

c) BeinonHawoT onepaunn no 5.2 ans Kkaxaoro obpasua.

d) Ucnonbsysa npeobpasoBaHuda No 6.1, pacCcUnTbIBAOT paspyllalollee HanpsXXeHne Ans Kaxaoro ob-
pasua u pacnonararT NofiydeHHble 3Ha4YeHUsa B NopaaKe Bo3pacTaHuA.

e) Ecnu tpebyetca, cTpoaT rpaduk Benbynna (cMm. pucyHok 1), LICNonb3ys ykasaHua no 6.2. Ecnu Tpe-
OyeTcq, paccuuTbiBaloT nNapameTpbl Benbynna m_ un S,, ncnonb3ya ykasaHus rno 6.3.

fy Ecnu tpebyeTcs anst ynobcTBa ynpaBneHns AaHHbIMW, pacCHMTLIBAKOT MeANaHHOE 3HauYeHNe paspy-
LIatoLero HanpsXkeHua oz, 1 15-1 KBaHTUNb paspyLlatolero HanpsXXeHua ¢, CornacHo 6.2.
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6 PacuyeTbl

6.1 NMpeobpazoBaHue pacTArMBarLWeEn Harpys3ku B paspyLiarwliee HanpsKeHue
Mcnonb3yoT cneayroume odbo3HavyeHns 1 eauHULLbl USMEPEHUS:

- pasMepbl BONIOKHA MKM;
- n3meputenbHasl basa M

- HanpsXeHue ¢ 1 paspyliatouiee HanpskeHne c; [T1a;

- pacTtdaruBawowasa cina I n paspyllatowas pactarusarowaa cunal, H;

- CKOPOCTb U3MEHEHUA HANPSKEHUS G [Tla/c.
MeTtoa A

B cnyJvae, Korga Harpyska npumonnusntensHo pasHa pactsarusatowen cune T, ypaBHeHue (1) onpeaenser
HanpsXXeHne 6e3 KoMneHcaunn BNUAHUA NMOKPbLITUS

3
:4-10 T (1)

2 |
ﬂ:Dg

9]

rae Dg — AnaMeTp NMOKPbITUSA.

MeToa B
[Tpn BBEAEHUN KOMMNEHCALIUN BIUAHUS NOKPLITUSA MCNONBb3YIOT crneaytollee ypaBHeHne. PaccHnThIBaoT
apoObL

EoAg

R=— Fofo (22)
EOAO + ZE),/q)f

Jj=1

rae E,— moaynb HOHra anga crekna; Kak npasuiio, ana kpemHuesoro ctekna — 70,3 ['T1a;
A, — nrollaab nonepevyHoro ceveHns CTekNIaHHON YacTi BOJTOKHA.
[Ona N cnoeB NoKpbITUS C MHOEKCOM /, Ej 7 Aj— 3T0 Moaynb HOHra 1 nnowagb nonepeYvyHoro cevueHus
KaXXdoro cnos COOTBETCTBEHHO.
3Ha4YeHMe HanpskeHUa ¢ KoMneHcaunen BNUAHUSA NOKPbITUA o, onpedenaioT no dopmyne
6. =0R. (2b)

C

6.2 MNMoarotoBka rpacduka Benbynna

Ha pucyHke 1 nokasaH TUNoBon rpadpuk Benbynna, rae NMHUA NpoBeaeHa vYepes TOYKU, oTpaXatoLwmne
naeansHoe pacnpegenedne Benbynna. B 1o Bpems kak rpadpukm Benbynna ncnonb3yoT Ans oTobpaeHUs
OAaHHbLIX AN NPUHATON HOMUHANbHOWM CKOPOCTU PacCTSKEeHUs, AeUCTBUTENbHOE pacnpeiernieHne MOXET He
ObITb pacnpegeneHnem Benbdynna.

a) PacnonararoT sHauyeHUda paspyluatoLllero HanpsXeHua B nopyagke Bo3pacTtaHus.

b) MNMpuHUMatoT, UTO Kk NpeacTaBndeT cobon psaa 3Ha4YeHUN yKasaHHOro paspyliatolero HanpshXeHus,
Hanpumep k=1, 2, 3, ..., N, U6, — 3TO k-e 3Ha4YeHune paspyLlatolero HanpskeHus.

c) lNpuHUmMatoT

X, =1n o (3a)

(3D)

Y,=In|1

d) HaHocsT Ha rpadpvk 3HaveHns y, , COOTBETCTBYOLME 3HAYEeHNAM X, .OTMEeYatoT No OCAM CBA3aHHbIE
BEPOATHOCTHbIE YPOBHM 1 3HAYEHUS paspyLUatoLLEero HanpsXeHus.

[TpumedyaHune— Ecnu Tpebyercs, paccunTbiBalOT MEANAHHOE 3HAYEHNE Pa3pyLLAOWEro HaNPsKEeHNs G, U
15-1 KBaHTUIb Pas3pyLLatoWero HarnpsiXKeHus o, ..

Ecnn 0,5 N+ 0,5 npeacraenaet cobomn Liefioe YNCNO, TO Gy = Gy sy 4+ 0.5- B MPOTUBHOM Crnyvae o, onpeje-
NAT C NOMOLLbIO COOTBETCTBYHOLLEN MHTEPNOMALNN MEXAY Gy sy W G spy +1-
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Ecnn 0,15 N + 0,5 npeacrtaBnaet cobon Lenoe YNCIO, TO Gz = Gy 15y + 05 - B MPOTUBHOM CIyYae Gy s
onpeaenstoT C NOMOLLbIO COOTBETCTBYIOLLEN UHTePNONALMN MEXAY O 15y + 0,51 Y Ojo.15n + 0,5] + 1» [HE KBAA-
paTHble CKOOKWM NpocTaBneHbl Ang 0b6o3HavYeHUsa Hanbonbluen NHTerpanbHoOU yHKLUN.

6.3 PacudeT napameTpoB Benbynna
PacnpegenerHne Benbynna nHrerpanbHoW NoBTOpsoLLENCs PYHKLUMKA ONUCLIBAETCS YpaBHEHMNEM

(o )
F=1-exp|-|—| | (4a)
S0/
k —05
raoe F COOTBETCTBYET Py B ypaBHeHuM (3b). CnegoBaTtensHo,
(o )
Nn(=y,)=m, In| 2| (4b)
S0

Metog A — MeToa npocToro psaga
[na obuwenpunHAaTbiX 06beMoB BbIOOPOK (CM. 4.1) MOXeT ObITb UCNOMBL30BaH cneayowmn metoa. Onpe-
aendawT 3HaYeHUS

kK, =0,15 N +0,5;

k,=0,85N+0,5; (9)
k,=0,5N+0,5.
PaccunTbiBaloT
mdzykz _yk1 (68)
X, =X,
A
S, =exp | 2220 4y, | (6b)
- My _

Metog B — MeToa oueHKM MakcumMarnbHOWM BEPOATHOCTH
Norapndpm pyHKUUN BEPOSATHOCTA

N N
In [L(my, Se)l = NIn(my) = Nm,In(Sy) + (my;—1) > In(ch)—S,"> ofe. (7)
k=1 K=1

[loabupatoT 3HaveHUa m,u S, Ana nonyvyeHna makcnumarnbHoro sHa4eHnsa no ypasHeHuo (7). [ina sagax-
HOro 3Ha4YeHNA m, oNnTUMarbHOEe 3Ha4YeHne S, onpeaenaT No popmyne
1N

S =_ my (8)
0 Nk=16fk

OnTumansHoe 3HavYeHne m_ onpeaensitoT MeTOAO0M UTepauun.

/ Pe3ynbTaTthbl

7.1 TpoTokon No KaxkaomMy UCNbITaHUIO OOIMKEH coaepKaTb crneayioLlyo MHopMaLno:

- MOeHTUPUKaL MO BONOKHA;

- AaTty U HaumeHoBaHWE UCNbITaHUS;

- 3HA4YeHUS NPOYHOCTU — pPerncTpauuto 3Ha4YeHNa pacTsKeHUs, NP KOTOPOM NMponcxoanT obpbiB BO-
NTIOKHA, Kak NpPoYHOCTL BoNokHa. (I'padmk Benbynna n, ecnv npnmMeHaoT, To U napameTpbl Benbynna m,u S,.)

7.2 Cneaywowas MtHopmMmauuma AoKHA ObITh NpeAcTaBneHa Ang Kaxaoro UCNbITaHUA:

- AnnHa obpasua;
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- CKOPOCTb pacTshKeHUS;
- TUN 3aXKUMHBIX YCTPOWUCTB;

- OTHOCUTESbHAas BMaXXHOCTb U TeMnepaTypa okpyXatLwen cpeabl;
- Noboe cneumanbHoe KoOHAULUOHUPOBAHKE.

8 UHdpopmauuna, ykasbiBaeMasa B TeXHUYECKUX YCITOBUAX

B TexHn4ecknx ycnoBusix omkHa bbITb YKasaHa cnegyrowast MHpopMaLums:
- Nobble OTKIIOHEeHUA OT MPUHATOWN MEeTOANKN NPOoBeAEHNUA UCMbITAHUA;
- KpUTEpPWUin NPUEMKU U OTOPAaKOBKMN.
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[MpnnoxeHve A
(cnpaBo4HoOe€)

TunoBble AUHAMUYECKUe UCNbITaTeNbHbIe YCTPOMUCTBA

K kpecToBUHE BonokHo K AnHamoMeTpu4ecKoMy OaTyuKy
HaTts)xHou 6apabaH 0 “
{(MUHUMAanNbHLIA
AnameTtp 50 mm) A3mMepuTenbHas

basa
(MUHUMYM 500 Mm)

PUCYHOK A.1 — KOHCTPYKUMSA YCTPONCTBA C HaTsXKHbIMK BapabaHamu

- AvuHamMmomMeTpuyecku aaTtymk/
I yKa3arenb HaTshKeHUs

Younurenb-npeob-
pasoBaTernb

Hanpaenswuliee D

YCTPOUCTBO

HaTsa)XHOWU
bapabaH

BonokHo

HaTs)XKHOW
bapabaH

YCTpOUCTBO I E
yrnpasneHus

CKOPOCTbIO

[MpuBoa
e | S Poryroyeoh
CKOPOCTbIO

PucyHok A.2 — WcnbiTtaTenbHoe yCTPOUCTBO C NepeMELLABLLMMCS HATSXKHbIM BapabaHom
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HduHaMmoMeTpU4eCcKun HenoaBeuxHsld BOMOKHO Bpawjaiowmincs
aaTyYUK HaTSHKHOU HaTSXXHOU
bapabaH bapabaH

PucyHok A.3 — WUcnbiTaTensHoe YCTPOUCTBO C BpallallMMca HaTshKHbIM BapabaHom

Lk [ANMHHOE BONOKHO

IlnHaMoMeTpUu4eCcKiA HaTsbkeHue BONMOKHa BpalyaloLinecs
NaTymK paBHOE MOMOBUHE HATAXHbIE
3Ha4YeHUus1 pacTAarMsatoLlein bapabaHbil

=RA\'E

CUNbl HA AUHAMOMETPHU-
YeCcKOM aarvuke)

PucyHok A.4 — WcnbiTaTenbHOEe YCTPOUCTBO C BpallalowMMUCA HaTsKHbIMKU DapabaHamu
Ans ANUHHBLIX OTPE3KOB

PucyHok A.5 — KomnnekrHoe ucnoitatenbHoe yCTPOUCTBO C BpallaloLLUMUCS
HaTSXXHbIMU DapabaHamu
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NMpunoxeHue B
(cnpaBo4HOe)

YKa3aHUA No 3aKpenneHuro BONTOKHA

PaBHOMepHaa nepenaya ycunusa ot HatskHoro bapabaHa K BONOKHY KpanHe BaykKHa AN nonyyveHusa ctabunbHbIX pe-
3ynbTaTtoB USMEPEHUN paspyLlaloLllero HanpsXxeHus. Kak saluTHoe NoKpbITUe, Tak U CKOPOCTb USMEHEHUA HanpsXKeHUN
MOTYT BNUATb Ha 3Ty NepeaaTovHyo PyHKLUK B 3aBUCUMOCTU OT COCTOSAHUS NOBEPXHOCTU HaTsXKHOro 6apabaHa n ero me-
XaHUYECKUX XapakTepucTtuk. AHanu3 rpamka namepeHHoOn cunbl (Hanps>keHUs1) NO OTHOLLEHUIO K NPUNOXXEeHHOW Harpy3ke
(BpeMeHU HaxoXxaeHUsa No4 Bo3pacTalollen Harpy3kon) No3BondaeT OUueHUTb Ka4eCTBO 3TOW nepenaTodHon coyHKUuK. Ha
pucyHkax B.1 — B.3 nokasaHbl HeyaoBneTBopuTenbHble pesynbtaTthl. Ha pucyHke B.4 nokasaH yaoBneTBOpPUTESbHbBIN pe-
3ynbTar.

[1pumeyaHue— Ukanbl BpeMeHU 1 cunbl (HaNpskeHUs ) He 0603HaYeHbI, TaK Kak 3TU PUCYHKU NpeacTaBnsoT
cobOol TONbKO KaYyeCTBEHHbIE UNMICTPAaLVM.

Cuna
i Y
O L At = oo o o e e e St
'i#"-ﬂ T h_w"?-' i 8 rapeat e - Ay el |
' n-"-f-" e ﬂ:ﬂ‘#':_—‘___# o Vi \ -ﬂ"“_ﬁ'ﬂ.‘-
#,'_ ! '::--—-—-_r--- —¥ ) }V.M
™ T g "'h'?_,....r- L T L — t"““—-t e
s e T e --u-.-m--w-*ﬁ-ﬁw.,....ﬁ_ﬂ,*__.__
» » _'p“
AT
-~ -,'i\
1
tu
"y
.M_""' - e
Bpems
PucyHok B.1 — llocTeneHHoe npockanb3biBaHue
Cuna
._p=::- ) ‘ T e e
1, :5#-;#—: rﬁiﬂ.:"“—m .
- *"':;.}"F WJ‘P ?ﬂ-ﬁ-""" ':J____ } " |
- P _’_,-1,.,.-":. . s e
o P B
e T
H
i
:
[ .
{
1
|
b -
Bpema

PucyHok B.2 — HepaBHOMepHOe NpocKkanb3biBaHUe
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Cuna

Bpems

PucyHok B.3 — lNunoobpasHoe npockanb3biBaHUE

Cuvna

Bpems

PucyHok B.4 — YpoBnetBopuTeneHasa nepegatodHasa PyHKLUA

[TpuBeAeHHbIE pe3ynbTaThl 32aBUCAT OT NOBEPXHOCTU HATSKHOro 6apabaHa, ero aguameTpa, Yucna BUTKOB BOKPYT Ha-
TSXKHOro 6apabaHa u cnocoba kpenneHUsa BONOKHA. [1na 3alUUTHbIX NOKPLITUA HEKOTOPLIX BUAOB TUMOBOWN HATSXKHOM Bapa-
baH, nokasaHHbIM Ha pucyHke B.5, He obecneuymBaeT nonyvyeHue yaoBneTBOpPUTESIbHbIX pesynbTaTtoB. AnbTEepHaTUBHBIE
NOBEPXHOCTU HaTSKHOro HapabdaHa, TakMe Kak CUIMMKOHOBOE MOKPbITUE, MOTYT YIYYLLUTb pe3ynbTaTbl, HO HE3HAYUTENb-
Hble UIBMEHEHUA CBOUCTB BOJSIOKHA B NMapTUM MOTYT MPUBECTU K pesynbTaTtaMm, NokasaHHbIM Ha pucyHke B.1.

12
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PucyHok B.5 — Tunoson HaTsbkHoM BapabaH

bbinu onpoboBaHbI Takke U apyrne metoabl. Ha pucyHkax B.6 u B.7 noka3aHbl ABa YCTPOMCTBA, UCMIONb30OBaHUE KO-
TOPbIX NPUBOAUT K NYyYLLUM pe3ynbTaTaMm, HO He NO3BoNseT 0becneynTb rpadouku paBHOMEPHO YBENUYUBAKOLLENACA BO Bpe-
MEHW npunaraemMomn CUnbl 1 Manylo BEpPOATHOCTE paspyLUeHUA BONOKHA B 30HE ero KpenneHus.

PucyHok B.6 — WM3octaTtunyeckoe PucyHok B.7 — HamoTka B Buae yrnuTku
cKartue

13
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[MpynoxeHue C
(cnpaBo4HoOe)

YKa3aHud nNo CKOpocTU USMeHeHUA HanpsaXXeHus

[TpocKanb3biBaHUE BONOKHA UMK NPUBEAEHNE CUCTEMbI HArPYXXEHUS B COOTBETCTBUE MOXET ObITb KOMNEHCUPOBAHO
NyTEM NCMONIb30BAHNSA CUCTEMbI CEPBOYNPAaBIEHUA, aHANOMMYHON NOKasaHHOW Ha pucyHke C.1. OanH KOHeL BOTOKHA Npwu-
KPENNSIOT K HAaTsXKHOMY BapabaHy, CMOHTUPOBAHHOMY Ha CTONME NMoCcTynaTenbHOro nepemMeLleHns, NPUBOANMOM B ABUXKE-
HME LIAroBbIM 3MeKTpoABUraTernem, ynpaenseMblM KOMNbIOTEPOM. Harpyaka, npunaraemas K BOJNTOKHY, OTCIEXNBAETCH
KOMMNBbIOTEPOM C UCMNONb30BAHUEM aHaNoro-unppoBon CUCTEMbI NOMy4YeHUsa AaHHbIX. [NporpammHoe obecrneyveHne Kom-
NbOTEPA MOXET HENPEPLIBHO N3MEHATH CKOPOCTL LLAroBOro afekTpogsuratens anst 4oOCTUXKeHns Tpebyemon CKOPOCTU U3-

MEHEHUNH HAlPY3KHW.

AnHaMoMeTpU4eCKUN BonokHo LLlaroBbin
AaTyuk anekTpogsuvraTenb

I
I
-

CTon nocTtynatenbHOro

nepemMeLleHUs
- -
AHanoro-ungppoBas [TponopunoHanbHoe Ilornveckas cxema [TpnBOAHOW
KOMMYTALMOHHAsA NaHenb cepBoyrnpaBiieHue UHTepdenca aneKTpoaBuraTenb

yactoton 3500 'L

PucyHok C.1 — Cwunctema ynpaBneHus CKOPOCTbIO N3MEHEHNA HaMNMPsXXeHUs

Harpyska, H CKOpOCTb Harpy>keHusi, MKm/c

50 0,30 MIMa/c
0,18 Mla/c
3
40
30 2
2 4 6 8 10 12 14 2 4 6 8
Bpemsi/(10° ¢) Bpemsi/(10° ¢)

PucyHok C.2 — V3ameHeHne BpeMeHn HarpyxeHust 1 CKOpOCTU HarpyxeHus

14
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Ha pucyHke C.2 npmBegeHO cpaBHEHUE NMUHUN HaArpy3kn M CKOPOCTU CTOmMa noctynaternibHOro nepemMeLweHns ans
SKCNEPUMEHTOB, NPOBOAUMbIX HA MOCTOSAHHOW CKOPOCTU 2 MM/C 1 NpU CepBOynpaBnsaeMon NOCTOSAHHOW CKOPOCTU N3MEHE-
HUA HanpsxeHna 0,3 Ml la/c. 9Ta CKOpOCTb COOTBETCTBYET HOMUHAITBHOW CKOPOCTU naMmeHeHus HanpsxeHns 0,29 Mlla/c,
OAHAKO N3MEPEHHAas CKOPOCTb N3MEHEHNS HaNpsiXKeHus paeHa Tonbko 0,18 Mla/c. B npoTnBONONOXHOCTL 3TOMY Pe3yrib-
TaT, NONTyYEHHbIW C UCNOMNb30BaHMEM CEPBOYNPABNEHUS N NPEaCTaABNAIOLWMNA CODON CKOPOCTb UBMEHEHUS MPUINOXEHHOTO

HanNpPsPKeHUs1, oO4eHb DNN30K K Tpebyemomy 3Ha4veHnto. nsi AOCTUXKEHUS 3TOM0 CKOPOCTb HArpy>XeHUs1 HENPEPbIBHO N3Me-
HAMNKW, KaK NOKa3aHo B NPaBOM YacTU PUCYHKA.

[Mpnoxenve OA
(cnpaBo4HOe)

CBeaeHUA 0 COOTBETCTBUU CCLITOYHbIX MeXAYHapoAHbIX CTaHA4apTOB
CCbINMTOYHbIM HauUOHanbHbIM cTaHaapTaMm Poccunckoun ®@egepaunum

Tadbnnua HOA.1

OBo3HaveHne CChbINOYHOro CreneHs COOTRETETRUS OBo3HavYeHue 1 HaMMeHOBAaHUE COOTBETCTBYIOLLEro
MEXOYHAPOOHOro ctaHagapTa HAUWOHANBHOroO cTaHaapTa

MOK 60793-1-20 — *

MOK 60793-1-21 — *

* COOTBETCTBYOWMN HALUMOHAaNbHbIV CTaHQAapPT OTCYyTCTBYET. [0 ero yreepXXaeHnsa pekoMmeHgyeTcs Ncnonb30BaTh

nepeBod Ha PYCCKNN A3bIK JAaHHOIO MeXayHapoaHoro ctangapra. [lepesog 4aHHOINo MeXXayHapoaHoro craHgapra Haxo-
antea B OAO «BHAWKI 1».
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