®EJNEPANBHOE ATEHTCTBO

MO TEXHNYECKOMY PEIrYMPOBAHUNIO N METPOIOT NN

HAUMWOHANBbHbBLIW FTOCT P M3K
CTAHAOAPT
POCCUNCKON 60793 1 33
OQELEPALUNMN 2014

BOJTOKHA ONMTUYECKWE

YacTtb 1-33

MeToAbl N3MEPEHUN N NpOBeAeHNE NUCTbITAHNA.
CTOIAKOCTb K KOPPO3UN B HaNpPs)X€HHOM COCTOSIHUU

IEC 60793-1-33:2001
Optical fibres — Part 1-33:
Measurement methods and test procedures —

Stress corrosion susceptibility

(IDT)

M3paHne ouymansHoe

Mocksa
CraHgapTuHdopm
2015


https://meganorm.ru/Index/61/61888.htm

rOCT P M3K 60793-1-33—2014
Mpeaucnosue

1 NOANOTOBINIEH  OTKpbITbIM  akUMOHEpPHbIM  obuiectBOM  «Bcepoc-Cuinckuin  Hay4yHo-
uccneaoBaTenbCkUi, NPOEKTHO-KOHCTPYKTOPCKUI U TEXHOMOTMYECKMIA MHCTUTYT kaBenbHON NPOMbILLMEHHO-
ctu» (OAO «BHUUKI») Ha ocHOBE COBCTBEHHOTO ayTEHTUYHOTO NMEPeBOAa Ha PYCCKUN A3bIK MEXAyHapoa-
HOro CTaHAapTa, yKa3aHHOro B NyHKTe 4

2 BHECEH TexHuyeckum KOMUTETOM No ctaHaaptusaumm TK 46 «KabenbHble usaenusa»

3 YTBEPXXOEH 1 BBEJEH B JEVMCTBME lMpukasom deaepanbHOro areHTcTBa no TeXHUYECKOMY pe-
rynupoBaHuto u metponoruu ot 18 centsdbpa 2014 r. Ne 1118-ct

4 Hacroawmin craHaapT naeHTudeH mexayHapoaHomy craHgapty MOK 60793-1-33 (2001) «BonokHa
ontudyeckue. Yactb 1-33. Metoabl U3MEpeHuin U NpoBeaeHne UCNbITaHnin. CTOMKOCTb K KOPPO3UM B HanNps-
»eHHOM cocTosiHuny (IEC 60793-1-33:2001 «Optical fibres — Part 1-33: Measurement methods and test
procedures — Stress corrosion susceptibility»).

Mpu NpUMeHeHUn HaACTOALLEro cTaHjapra PeKOMEHAYETCsl MCMONb30-BaTb BMECTO CCbIMTOYHLIX MEX-
AYHapOAHbIX CTaHAAPTOB COOTBETCTBYIOLUME UM HaLMOHarnbHblE CTaHAapTbl Poccuiickoin deaepauum, cee-
AeHUs1 0 KOTO-pbIX MPUBEAEHBI B AONOSIHUTENBHOM NpunoxeHun A

5 BBEJEH BINEPBbIE

6 HekoTopble NONOXeHUs MEXAYHapOAHOI0 CTAHAAPTA, YKA3aHHOIO B NYHKTE 4, MOTYT ABNATLCA 00b-
eKTaMmM NaTeHTHbIX NpaB. MexayHapoaHas anekrporexHuyeckasa komucena (MIOK) He HeceT OTBETCTBEHHO-
CTH 3a uaeHTUdukaLmio NogoOHLIX NATEHTHBIX NPaB

lpasuna npumeHeHus Hacmosaweao0 cmaH0apma ycmaHoeneHol 6 FTOCT P 1.0—2012 (pa3den 8).
UHpopmayusa 06 usMeHeHUaX K Hacmosawemy cmaH0apmy rnybnukyemcs 6 exxe200HOM (Mo COCMOSHUI0 Ha
1 aHeaps mekyuieao eoda) UHhopMayUOHHOM yKa3amerste «HayuoHasbHble cmaHO0apmbi», a oguyuanbHbll
meKcm u3MeHeHUll U rnornpasok — 8 eXeMeCA4YHOM UHOPMayUOHHOM yKasamene «HayuoHanbHbie cmaH-
Oapmbi». B criyyae nepecmMompa (3aMeHbl) unu OMMeHbl Hacmosiweeo cmaHdapma coomeemcemeyiouiee
yeedomneHue 6ydem onybnukosaHo & bnuxaliuem ebinycke UHpOPMayUoHHO20 yKkasamensa «HayuoHanb-
Hble cmaHO0apmbiy. Coomeemcemayrowas uUHgpopmayus, yeedoMneHue u mexkcmnl Pa3MeLamces makxe 6
UHOpMayUoHHOU cucmeme obuweeo0 nonb3osaHus — Ha oguyuansHom calime ®edepanbHo20
azeHmcemea o MexHUYECKOMy peayniuposaHulo U memposioauu e cemu YiIimepHem (gost.ru)

© CraHgaptuHdgopm, 2015

B Poccuiickon denepaummn HaCTOAWMNA CTaHOAPT HE MOXET ObITb MOMHOCTLIO UMM YaCTUYHO BOCMPO-

U3BEEH, TUPAXUPOBAH U PaCMpOCTPaHEH B KayecTBe oduumansHoro uspaHus 6es3 paspewexus dege-
panbHOro areHTCTBa Mo TeXHMYECKOMY PEeryrnMpoBaHu1Io U METPOSIOruu
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON DEOLEPALUMUMN

BOJIOKHA ONTUYECKUNE
YacTtb 1-33

MeToabl U3MepeHUn U NpoBeJeHUE UCNLITAHUMN.
CTONKOCTb K KOPPO3MU B HANPSAXKEHHOM COCTOAHUMN

Optical fibres. Part 1-33. Measurement methods and test procedures.
Stress corrosion susceptibility

Hara BBegeHusa — 2016—01—01

1 ObnacTb NPMMEHEHNA U Ha3Ha4YeHne

Hacroswuin craHgapT coaepkuT OnMcaHue nATU OCHOBHbIX METOA0B UCMNbITAHWIA, KacaloLMXca onpe-
AeneHns XxapakTepucTUK CTOMKOCTU K KOPPO3umn onNTUYECKOoro BosiokHa (OB) B Hanps»keHHOM COCTOSHUM.

Llenbio HacToALero craHgapTa SBNSAETCA YCTAHOBMEHUE eAMHbIX TpebOBaHUN K MeXaHW4eCKUM Xa-
paKTepucTUKaM CTOMKOCTU K KOPPO3UU B HAMPSHKEHHOM COCTOSIHUM. MCnbiTaHWMA Ha AUHAMUYECKYO yCTa-
NOCTb U CTATUYECKYIO YCTANOCTb HA MPaKTUKe UCMONb3YIOT ANsl onpeAeneHusl XapakTepucTuk CTOMKOCTU K
KOppO3uu B HaNPsPKEHHOM COCTOSIHUU, AMHAMUYECKOro N napamMmeTpa U CTaTUYeckoro n napameTpa.

Mpu NoBomM MEXAHUYECKOM UCTLITAHUM HA BOSIOKHE ONPEAENSIOT Pas3pyLUaloLLEe HaNPsSXKEHWE U CBOW-
CTBA YCTanocTu B YCNOBUSX, MAaKCUMarnbHO TOYHO MOAENUPYIOLUMX YCMOBUSA NPaKTUYECKOro NPUMEHEHUS.
Mcnonb3yioT crneaylolme MeToAbl UCMbITAHUNA:

- A: onpeaeneHne AgMHaMM4ecKoro n napamMeTpa ¢ NOMOLLBIO OCEBOrO pacTXXeHus (CM. npunoxeHne A);

- B: onpeaenexHne guHammnyeckoro n napamMeTpa ¢ NOMOLLbIO ABYXTOMEYHOro usrnba (cm. npunoxeHue B);

- C: onpejeneHne cTaTU4eCckoro n napamMmeTpa ¢ NOMOLLIO 0CEBOro pacTshkeHus (CM.npunoxeHue C);

- D: onpeaeneHue cTaTtuyeckoro n napamMeTpa C NOMOLLbIO ABYXTOUYEYHOrO narnba (CM. npunoxkenue D);

- E: onpeaenenne cratudeckoro n napameTpa ¢ MoMOLbi0 paBHOMEpPHOro uaruba (cMm. npunoxenue E).

[aHHble MeTOoAbl UCMLITAHUIA NPUMEHSAIOT ANA MHOrOMOAOBLIX BOMOKOH KaTeropui A1, A2 n A3 u oa-
HOMOZOBbIX BONOKOH kaTeropun B1.1, B1.2, B1.3.

MeToabl ucnbiTaHui NO ONPeAENEHMIO CTaTUYECKOW U AMHAMWYECKON YCTanoCcTu AalT CPaBHUMbIE pe-
3ynbTathl, ecnu o6a BuAa WUCMbLITAHWA NPOBOAAT B TEYEHUE OAWHAKOBOrO I(PMEKTUBHO WUCMONb3YEMOro
BPEMEHM U3MEPEHUS. STO 03HAYaeT, YTO ANA UCNLITAHUSA MO ONPEeAEeNneHnio AMHAMUYECKON YCTanocTu Bpe-
M u3mepenus B (n + 1) pas GomnbLue BPEMEHU U3MEPEHUSA MPU NPOBEAEHUU UCTLITAHUS HA CTAaTUYECKYIO
yCcTanocThb.

Mpu ucnonb3oBaHWM METOAOB MUCMbLITAHUI NO ONPEAENeHMI0 CTaTUYECKON YCTanocTu YCTAHOBIIEHO,
yTO Npu Gonee ANUTENLHOM BPEMEHW U3MEPEHUS] N COOTBETCTBEHHO BOMNEe HU3KMX YPOBHAX MPUITOXKEHHON
Harpysku, 3HayeHue n napameTpa so3pacTtaeT. [lnana3oH 3Ha4YE€HUN BPEMEHU U3IMEPEHUS NPU NPOBEAEHUU
UCNbITaHUI NO ONpeAeneHno CTaTUYEeCKo YCTanoCTu, ykasaHHbIM B HACTOSILLEM CTaHAapTe, nyylle mMojae-
NMpyeT NPaKkTUYeCKylo CUTyauuio, YeM Npu NPOBEAEHUM UCMbITAHWIA MO ONpeAeneHnto AMHaMUYeCcKon ycTa-
N0CTU, KOTOPbIe 00bIMHO NPOBOAAT B OTHOCUTENBHO KOPOTKMX BPEMEHHbIX pPaMKaXx.

B pesynbTate AaHHbIX UCMLITAHUI NOMNYYalOT 3HAYEHUS XapaKTEPUCTUKA KOPPO3UU B HaAMNPSHXKEHHOM
COCTOSIHUM N, KOTOpas MOXET MCMNONb30BaTbCA AN pacyeToB HaAEXHOCTM B cooTBeTcTBuM ¢ MOIK/TO
62048.

2 HopmaTuBHbIE CCbINIKU
B HacToslweM craHgapTe MChnonb30BaHa HOPMAaTMBHAaA CCbiflka Ha Cheaylowmi MeXayHapoaHbIn

cTaHgapt. [na HegaTUpOBAHHOM CCbINKM CREAYET UCMONb30BaTh NOCnegHee u3gaHne ykasaHHoro craHgap-
Ta, BKno4as Bce nocneayrowmne nSMeHeHnaA:

M3paHue ocpnumnanbHoe
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MO3K/TO 62048 BonokHa ontuyeckue. HagexHoctb. Teopusa creneHHOro 3akoHa (IEC/TR 62048, The
law theory of optical fibre reliability Optical fibres. Reliability. Power law theory)

3 UcnbiTaTrensHoe obopyaoBaHue

B npunoxenusix A, B, C, D u E npuBeaeHsl cxembl u apyrue TpeboBaHusa K UcnbITaTensHOMY 060py-
[JOBaHUIO ANA KaXKaoro MeToaa COOTBETCTBEHHO.

4 OT60p U NoAroToBKa oo6pasLoB

[aHHble n3mepeHus nNo CBOEN NPUPOAEe ABMAAIOTCA CTATUCTUYECKMMU. VCNbIThIBAIOT HEKOTOPOE YMCIIO
00pa3yoB UM KOMMIEKTOB 00pa3LoB M3 0OLLEN HOMEHKNATYPbI, KaXAbI 00paseLl B HECKOMbKUX YCIOBUSX.

3HayeHus1 paspyLIaloLLEro HanpsHKeHUs UMM BPEMEHHYIO CTaTUCTUKY ANs pasHbix rpynn o6pasuoB uc-
Nonb3yIOT ANs pacyeTa XxapakTepUCTUK CTOMKOCTU K KOPPO3UKU B HANPSHKEHHOM COCTOSTHUM.

4.1 inuHa o6pa3ua

OnuHa obpasuya 3aBUCUT OT UCMONb3YEMON METOAUKU UCTIbITAHUA. [nuHa, Tpebyemas ANnA KOHKPETHO-
ro MetToaa, ykasaHa COOTBETCTBEHHO B npunoxeHusax A, B, C, D n E. [Ins ucnbiTaHWin Ha pacTsiKeHue anvHa
o6pasua nexuT B gnanasoHe ot 0,5 0o 5 m. [Ana ucnbiTaHMii ¢ NOMOLLBLIO ABYXTOYEYHOro n3ruba aencreu-
TenbHasa AnuHa, nogsepraemasi UCNbITaHU, MeHee 1 M, U ANs UCMbITAaHUWA C NOMOLLbIO PABHOMEPHOIO U3-
mba — okono 1 m.

4.2 MoaroToBKa U KOHAULMOHUPOBaHUE OOpa3LOB

Bce ucnbiTaHnst NPOBOAAT MPU MOCTOSAHHLIX BHELUHUX YCNOBUAX. ECnNKM HE yka3aHO MHOE B YaCTHbIX
TEXHUYECKMX YCIOBUAX, TO HOMUHAmNbHOE 3Ha4YeHWe TemnepaTypbl JOMDKHO nexarb B AgnanasoHe ot 20 °C
[0 23 °C ¢ TOYHOCTLIO £ 2 °C BO Bpems NpoBeAeHUs UCnbITaHWUA. ECrn He ykasaHO MHOE B YaCTHbIX TEXHU-
YECKUX YCNOBMUAX, TO HOMUHANbHOE 3HA4YeHMe OTHOCUTENbLHOM BnaxHoctn (RH) gomkHO nexaTtb B Auana-
30He 0T 40 % 10 60 % € TOYHOCTLIO £ 5 % BO BpEMA NPOBEAEHUS UCNLITAHUS.

Ecnu He ykazaHHOe uHOe, TO BCe 00pa3ubl 4OSHKHBI ObITb NOABEPrHYTHI NPEABAPUTENbHOMY KOHAULIU-
OHUPOBAHUIO B CPeAe, B KOTOPOI OyayT NPOBOAUTLCA UCMILITAHUSA, B TEYEHME HE MeHee 12 u.

Mcnonb3oBaHme xapakTepucTuK CTOMKOCTU K KOPPO3UW B HANPSXKEHHOM COCTOSIHUM U UCNbITATENbHOMO
HanpsXXeHWsa 4nA pacyeTa HafeXHOCTU HaxXOAATCHA B CTaAun paccmoTpeHus. Metoa akCTpanonsauumn Takux
XapakTepPUCTUK K BHELUHMM YCNOBUAM 3KCMIyaTauum, OTAIMYHBIM OT UCXOAHBIX BHELUHUX YCNOBWUW, yKa3aH-
HbIX Bbile, He Obin pa3paboTaH.

3Ha4veHue n, nony4yeHHoe B pesynbTare 3TUX UCTILITAHWIA, N3MEHAETCA NOCNE AaXe KOPOTKOro BO3aew-
CTBUA HA BOSIOKHO MOBBILUEHHON TEMNEPATYPbl UNKN BIAXHOCTU. PYKOBOACTBO NO MCNONbL3OBAHUIO TUX Me-
TO0A0B NpuBeaeHo B MOK/TO 62048.

Ha6niogaemoe 3HauyeHue xapakTepUCTUKM CTOWKOCTM K KOPPO3UM B HANPSXKEHHOM COCTOSIHUW N OTNU-
YaeTca B 3aBUCMMOCTM OT METOAA UCMbITAHMSI HA YCTanocTb. Ha pesynbTar BAUAIOT BPEMS U3IMEPEHUA U
npuknagbiBaemasn Harpyska. Cneayet TwaTenbHO BbIOMpaTb METOA ucnbiTaHnAa. MeToa UCNbITAHNS [OSKEH
COrnacoBbLIBaTLCA MEXAY NOTPEOUTENEM M U3TOTOBUTENEM.

5 3TanoHHbLIN MeToa UCTbLITAHUA

MeTtoa A aBnsieTCA 9TanOHHbIM METOAOM MUCTbITAHMIA U A0SMKEH UCMONbL30BaTLCA ANA pas’pelseHun
CMOPHbIX CUTYaLMIA, T. K. MPU UCNOMb30BAHMU AAHHOTO METOAA NONYYalOT MUHMMATbHbIE 3HAYEHUA NO CpaB-
HEHUIO C APYrMMX METOAAaMU, U OH NPAKTUYECKM peanuayeM 3a Bpems, NpUeMnemoe Ans peLueHna CnopHbIX
cuTyauun.

6 lNpoBeaeHne ucnbiTaHUA

B npunoxeHusix A, B, C, D un E npuBeageHa nHcgopmauma no KOHKPETHbIM METOAAM UCMbITAHUN.

Kaxxaylo U3 HeckonbKkux rpynn obpasuoB, COCTOALUMX M3 HEKOTOporo uucna obpasuyoB, noaseprator
BO3JEWUCTBUIO OAHOMY M3 HECKONbKUX UCMbITATENbHBIX YCMOBUIA. [PU MCNBITAHMAX MO ONPeAeneHnto CTaTu-
YeCKOM yCTanoCTu K pasHbiM rpynnam o6pasLoB NpUKNaabiBaloT NOCTOAHHYIO HArpy3Ky U M3MeEpSIIOT BpeMs
A0 pa3pyLueHus BonokHa. Mpu ucneitraHusix No onpeaeneHunio AMHaAMUYECKOW YCTanocTu M3MEHSIOT BENUYK-
Hy Harpy3ku Ana pasHbixX rpynn o6pasyoB U U3MEPSIOT pa3pyLUaloLLee HanpskeHue.

[na BceX METOA0B NPUMEHSIIOT CneayioLwmi NOpsiA0K NPOBEASHNA UCTbITAHUNA:

- NPOBOAAT NpeABapUTENbHOE KOHAULMOHUPOBaAHME 06pa3sLoB,;
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o6pasubl pasaensitoT Ha rpynnbl 06pas3LoB;

NpUKNagbiBaloT OnpeAeneHHYIo Harpy3Kky K Kaxkgoii rpynne o6pasuos;
- U3MEPSIOT BPEMS UNN HaNpsHKEHWE NPU pas3pbiBe BOMOKHA;
NPOBOAAT pPaCyeThl.

7 PacueTnbl

PacueTbl Ana KaXaoro KOHKPETHOTO MeToa UCMbITAHNA YKasaHbl COOTBETCTBEHHO B MPUNOXKEHUAX A,
B,C,DuE.

8 PesynbTarbl

8.1 o kaXxgoMy UCnbITAHUIO NPEACTABNAIOT CreayloLyo MHopMaLuio:

- 0003Ha4YeHne BOMNOKHA;

- Aarta nNpoBeAeHUs UCMbITAHUS;

- XapaKkTepucTmKa CTOMKOCTU K KOPPO3UU B HAMNPSHPKEHHOM COCTOSHUM;

- METOA NPOBEAEHUSA UCNbITAHUSA.

8.2 Mo 3anpocy npeAcTaBNAOT CAEAYIOLLYI0 MHpOPMaLMIO:

- 0COBEHHOCTH NPW NPOBEAEHUN UCTILITAHUS,, OOYCMNOBMEHHbIE NPUMEHEHMEM KOHKPETHOTO METOAA UC-
NbITAHWIA;

- 0COOble YCNOBUA NPeABapPUTENBHOIO KOHAWLVMOHUPOBAHMUS.

B A.5 (npunoxeHue A), B.5 (npunoxenue B), C.5 (npunoxenue C), D.5 (npunoxenue D) n E.5 (npu-
noxexve E) ykasaHbl pe3ynbTarhl, Nony4yaemMble Npyu NCNOMb30BAHUN KaX0ro KOHKPETHOTO MeToAa.

9 UHdpopmauma B TEXHUYECKUX YCIOBUSIX

B 4aCTHBIX TEXHUYECKUX YCIOBUSIX YKA3bIBAKOT CreAyoLLY0 UHOPMALUIO:

- UHpopMaLusl, ykasbiBaemasi B TEXHUYECKOM OTYETE;

- noOble OTKMNOHEHMUS OT YCTAHOBIIEHHOTO NOPSIAKA NPOBEAEHNS UCTILITAHUS;
- KPUTEPUIi MPUEMKN UMK OTGPAKOBKM.
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MpunoxeHue A
(o6s13aTenLHoe)

OnpeaeneHue AMHaAMUYECKON BENTUUYMHbBI N1 C MOMOLLbLIO OCEBOT0 PacTsKeHUs

[aHHblil MeToA NpeaHasHaueH ANs onpeAeneHUs AUHAMUMECKOTO NapaMeTpa CTOMKOCTM K KOppo3uu B Hanps-
KEHHOM COCTOSHUM (AMHAMWIECKON 1 BENUUUHBI — N ) OMTUUECKOrO BOJSIOKHA NPU YCTAHOBNEHHBIX NOCTOSHHbIX 3Haue-
HUSIX CKOPOCTU PACTSHKEHUS BONOKHA.

[aHHbit MeTOA NpeaHa3sHaueH ANA NPOBEASHUA U3MEPEHUIA HA TeX ONTUUEeCKUX BOSMOKHAX, AN KOTOPbIX MeAMaH-
HOE 3HaueHue paspyuaiouiero ycunus 6onee 3 Ma npu HauGonblue YCTAHOBNEHHON CKOPOCTU pacTshiceHus. [ina Bo-
NOKOH C MEAUAHHBIM 3HAUSHMEM paspylialolero ycunus meHee 3 Ma ycnoeus, ykasaHHbie B HACTOALIEM CTaHAapTe,
He 06ecneumBaloT AOCTATOUHON TOUHOCTU USMEPEHUIA.

[aHHbin MeToA npeaHasHaueH ANA U3MEPEeHU NAapaMeTPOB YCTANoOCTU BOMOKOH METOAOM M3MEHEeHUsI CKOPOCTH
PacTsXXEHUN BONOKHA. [laHHbI METOA UCTILITAHUSI NPUMEHUM K BOJIOKHAM M CKOPOCTSIM PACTSDKEHUS1, ANA KOTOPbIX nora-
pucm paspywwaloLero yCunusa no 0OTHOLLIEHUIO K norapudmy CKOPOCTU PaCTSKEHNA USMEHSETCS! N0 NIMHEAHOMY 3aKOHY.

A.1 U3ameputennHoe o6opyaoBaHue

B paHHOM pasfene ykasaHbl OCHOBHble TpeGoBaHusi k 060pyA0BaHMIO, UCMOMb3YEMOMY MPU UCTIBITAHUAX NO
onpeaeneHNio JUHAMUYECKOro PaspbIBHOTO yeunus. 3TUM Tpe6GoBaHUsSIM y0BNETBOPAET HECKOSIbKO CXeM UCTBITaTe b-
Horo o6opynosanus. MpuMepsl NpeacTaBneHbl Ha pucyHkax A.1 — A.3. Ecnu B YaCTHbIX TEXHUYECKUX YCNOBUSX He YKa-
3aHO VMHOe, TO ANUHA n3mepuTenbHoW 6asbl 06pa3La Npu UcnbITaHuKM o6pasiia Ha pacTsbkeHue AormkHa 6bims 500 MM.

K anHamomeTpuueckomy
AaTYnKy

-[uHamomeTpuieckuii
[uameTp HaTsKHOrO

AATYMK
6apabana
\\ Depxarenn ( MuH. 50 Mm)
BOMNOKHa

(HaTAXHbIE ~—_
GapabaHbl) s

BonokHo

WsmeputenbHas
YCTPORCTEO \ 6asa
yRpaBneHus (MuH.500 Mm)
CKOpOCTbIO
4 N\ MpwBog ¢
Jevrarens :: perynupyemon
CKOPOCTBLIO

K nonsyny

PucyHok A.1 — Cxema UCNbITaTenbHOW YCTAHOBKW C MIMHEUHBIM NEPEeMEeLLEHUEM
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BonokHo

L

/7%

Hespatyaiowmiica
raTskHoW Gapabax

S

BpawatoLumiica HatsxHo#n GapabaH ¢
AaTYMKOM KPYTRLEro MOMEeHTa

PucyHok A.2 — Cxema poTaL4OHHOIo UCNbiTaTeNnbHOro 060pyAOBaHUS

JuHamomeTpryeckuii
Jarymk

BonokHo

BepTukanbHhii
HEBPALLAIOWMACA HATAXXHON
6apaban

=\l

Bpauwatowmiica
HaTtskHon Gapaban

PucyHok A.3 — Cxema poTaLMOHHOIO UCNbITaTeNbHOro 06opyAoBaHUA
C AMHAMOMETPUYECKUM AATYUKOM

A.1.1 Kpennenue oGpasua

BaKkpennsoT NCnbITyEeMbIA OTPE3OK BOMOKHA C ABYX KOHLIOB U NPUKNAALIBAIOT K HEMY pacTarsaiowee ycuame 40
Tex nop, Noka He NpoM3oMAEeT pa3pbiea BONOKHA B Npeaenax uaMmeputenoHon 6asbl. MUHUMU3MPYIOT BOSMOXHOCTbL pas-
pbiBa BONOKHA B KPENNEHWsX nyTem obecneueHns TpeHus 06 ux NOBEPXHOCTb, NPeAoTBpaLLaloLero NPockanb3biBaHue
BONOKHA.

JlaHHbIe, NONYYEHHBIE NPU Pa3pbiBaX BONOKHA B KPEMNEHUAX, He BKNIOYAIOT B CTATUCTUKY U HE NCMONb3YIOT NpU
pacuetax.

[nA KkpenneHns BONMOKHA UCMONb3YIOT HaTsDKHOW BGapabaH, AONONHUTENLHO NOKPLITLHIN 0GONOYKON U3 3NacToMe-
pa. Yactb BONokHa, He NOABEPraemMylo MCNbITaHWIO, OOMAaTLIBAIOT BOKPYT HaTsHOro 6apabaHa HECKONbKUMK BUTKaMU 1
3aKpennsioT KOHEL, BOMOKHA C NOMOLLbIO 3NaCTMYHOI NEHTbI UNKN KNeikoi NeHTbl. Mpn HamoTke OAUH BUTOK BONOKHA He
AOIMKEH 3ax04UTk Ha Apyroi. MsmeputenbHOM 6a30M BONOKHA ABNSIETCA ANMUHA BOMOKHA, HAXOAALLErOCA MEXAY OCAMU
KpPeneXHbIX HaTsXHbIX 6apabaHoB 40 MOMEHTA Hayana pacTsHKeHHs.

Ucnonb3yioT HaTskHOU GapabaH v LUKMB Takoro juameTpa, uToGbl BONMOKHO HE NOABEPranochb HaNPSKEHUIO
BcneacTBue u3rmba, kotopoe morno Gbl Bbi3BaTh pasnoM BOMOKHA HA HaTskHOM Gapabaxe. [ina TMNOBBIX KBAPLEBbIX
BOJIOKOH HanpsbkeHUs1 Npu n3rmbe He JOIDKHbI npeBbiwaTth 175 MIMa npu o6epTbiBaHUK BONOKHA, KaK NOKa3aHO Ha pu-
CyHKax, WUnu NpoXOKAEHUU Yepe3 LLKUB (ANA KBapLeBOIO BOMOKHA C AMAMETPOM 06onoukm 125 MkM UM AnameTpom
Hapy>HOro MOKpbITUS 250 MKM MUHUManNbHBIN AUaMeTp HaTsbiHoro 6apaGaHa paBeH 50 mMM). MOBEPXHOCTb HaTSIXHOMO

5
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GapabaHa foskHa ObITb J0CTAaTOMHO XECTKOW AN Toro, YTo6bl BONOKHO HE Bpe3anoch B NOBEPXHOCTb HaTAXHOro Ha-
pa6aHa npu NonHol Harpyake. OTO ycrnoBMe MOXHO onpeAennTb METOA0M NPOBEAEeHNSA NpeaBapUTENbHOTO NCMbITAHUA.

A.1.2 NpunoxeHue HanpsaXeHUsa

BonokHO pacTArMBaloT Npu YCTaHOBIIEHHOW CKOPOCTM PacTKeHUA [0 ero pasnoma. CKopocTb YASIMHEHUA Bblpa-
XaloT B BUAE NPOLIEHTOB 3a MUHYTY OTHOCUTESIbHO U3MepuTenbHON 6a3bl. Mcnonb3ytoT aBa cnocoba:

a) yBENUUMBAIOT paccTosAHUe MeXAY HaTskHbIMKU GapabaHaMu, K KOTOPLIM KPENUTCA BOMOKHO, NyTeM nepeMelle-
HUA ogHOro unn oboux HaTaxHbIX 6apabaHoB C YyCTAHOBMEHHOW CKOPOCTLIO NPU HaYanbHOM PacCTOAHUN MEXAY HaTaX-
HbiMu 6apabaHamu, paBHOM U3MepuUTenbHOM 6ase (pucyHok A1), unu

b) BpaLyatoT oguH unu oba HaTKHLIX 6apabaHa, kK KOTOPLIM KPENUTCA BOMOKHO, Takum o6pa3om HamaTbiBas Uc-
NbITyeMoe BOSTOKHO (CM. pUcyHkn A.2 n A.3).

CKOpOCTb pacTsPKEHUA — 3TO OTHOLIEHWE U3MEHEHUS ANUHBI MEXAY ABYMA NONOXEHUAMU KO BPEMEHU, 3@ KOTO-
poe 3TO M3MEHEHUe NMPOoMN3OLLNO, BblpaXXeHHOEe B NMPOoLiEHTax.

Ecnu ucnonb3yoT MeToa b), TO NpUHUMAIOT Mepbl MO HEAOMYLIEHUIO NepekpeluBaHna BUTKOB BOMOKHa Npu
HaMOTKe Ha HaTsHoi bapabGaH.

Ecnun BonokHa UCMBITLIBAOT OAHOBPEMEHHO, TO KaXj0€ BONIOKHO AOIMKHO ObITh 3alLULLIEHO OT yAapHOro Bosaen-
CTBUSI OCTaTKOB COCEAHUX BOSTOKOH 06pa3ytoWmxcs Npy paspbiBe Npy NPoBefeHNN UCTIbITaHMS.

A.1.3 NUamepeHune ycunua Ha paspbiB

MpoYHOCTL Ha pa3pbiB U3MEPAIOT BO BPEMS UCTILITAHUSA U NPU pa3pbiBe BOMOKHA AN KaXA0ro UCNbITYeMOro Bo-
NOKHa NpWU NOMOLLU AWHAMOMETPUYECKOro AaTynKa, oTkanumbpoBaHHOro ¢ norpeluHocTeio He 6onee 0,5 % (0,005) ot
3HAYEHUA Harpy3ku Mnpu paspbiBe UKW MaKCUManbHOR Harpysku AN KaxAoro AuanasoHa 3Ha4YeHWid HanpspkeHus npu
paspbiBe. KanubpyloT AUHAMOMETPUHECKUIA AaTUNK, OPUEHTUPYS €ro aHariormyHo, Kak W Npyu UCMbITaHUM BONOKHa Npu
NPUNOXeHUn Harpysku. [Ina meTtoga b) Mcnonb3yloT Nerkui LKUB (UNKU LLKMBLI), UMEIOLLMIA HU3KOe TpeHue, BMecTo
HeBpaLyatoLlerocs HaTspkHoro 6apabaHa (cM. pucyHok A.2) unu BpallaioLerocsi HatsbkHoro 6apabaHa (cM. pucyHok A.3)
npu kanu6poBaHUU AUHAMOMETPUHECKNX AaTHUKOB NpU NMOMOLLM Tpoca U KarnMbpoBOYHOro rpysa.

Ucnonb3ytoT Tpoc, NPUKPENNEHHbI K O4HOMY KOHLlY YCTPOWCTBa ANS U3MEPEHUs Harpysku (Mnu HaTsxkHomy Ga-
pabaHy sToro ycTpoiictBa), aybnupytowuit HanpaeneHe [eiACTBMTENBHOIO UCMBITYEMOrO BOSIOKHA M MMEIOLLMIA TONLLM-
HY UNW AMaMeTp, CPaBHUMbIE C UCNBLITYEeMbIM BONOKHOM. [INa kanmbpoBaHUsa AUHAMOMETPUYECKOrO faTyhka peKOMeH-
LyeTcs ucnonb3oBaTb TPU KanMOpoBOYHLIX rpy3a, onpefensiowux npeaensl USMEHEHUA TUMOBOIO 3HAYEHWUS Harpy3ku
[10 paspblBa UM MakcuManbHoOW Harpysku (50 % Huxe makcumyma, Makcumym u 50 % BbllLie MakcumyMma).

MakcumarbHoe 3HadeHne pacTaruBaloleil Harpysku B MOMEHT pa3pblBa BOSTOKHa MOXET 6biTb 3acukcnpoBaHo,
Hanpumep, Npu noMmoLn peructpatopa ¢ GymaxHol NeHToln. Bpems oTknuka fomxHO GbiTb AOCTATOMHBIM ANA perv-
CTPaLUMN 3HaYeHNS HaNpsHXEHNS NPU pa3pbiBe C NOrpeLHoCTLI0 B npeaenax 1 % oT AeiCTBUTENBbHOTO 3Ha4YeHUs.

Mn puMmedvyaHne — TpeHme BOJIOKHA O NOBEPXHOCTb WKUBOB MOXET NPUBECTU K 3HAYUTENbHBIM NOrpeLluHo-
CTAM npun KaﬂMGpOBKe ANHaMOMETPU4ECKOro gatyuka B UCNbiTaTeNbHbIX YCTpOIZCTBaX C BpauwlarumMMmca HaTAXHbIM 6a-
pa6aH0M AnNA BOJIOKHaA, pa3MellaeMoro B ropu3oHTaribHOM MOJIOXKEHUW.

A.1.4 YnpaBneHue CKOpOCTbIO pacTsXXeHUs

SKenepuMeHTarnbHbIM NyTeM perynupyloT YCTpOWCTBO YrNpaBrieHUs1 CKOPOCTbIO € Lienblo COOTBETCTBUSA YCTaHOB-
NEeHHbIM 3HaYEHUAM CKOPOCTU pacTsKeHUs BONokHa. CKOPOCTb pacTAXEHUs BbipaxatoT B NPOLEHTax U3MEHEeHNS u3Me-
pUTEnbHOWA ANUHLI 3a eAnHULY BpeMeHu. Ecnun He yka3aHo MHOe B YaCTHbIX TEXHUUYECKUX YCIOBUSIX, TO MaKCUManbHas
CKOPOCTb pacTseHna AormkHa 6biTe He 6onee 100 % B MUHYTY. [leicTBUTENBHOE 3HAYeHNEe MaKCUManbHOW CKOPOCTU
pacTaXeHUs onpefensloT ¢ yYeTOM TakuxX acnekToB METOAA UCMbITaHuA, kak TpeboBaHusA Kk obopyaoBaHuio, cBoicTBa
maTtepuanoe obpasla, 1 T.4. B gononHeHne K MakcuMarnbHOW CKOPOCTU UCMOSb3YIOT TPU JOMOSNHUTENbHLIX 3HAaYeHUA
CKOPOCTW pacTsHKeHUs!, Kaxgoe nocrnefoBaTtenbHO yMeHbluaeMoe npubnuautensHo B 10 pa3, HaunHas OT Makcumanb-
Horo.

CyllecTByeT BO3MOXHOCTb MUHUMU3NPOBATL NPOAOMKUTENBHOCTE UCMLITAHUA NYTEM MCNONb30BaHUA Gonbluei
CKOPOCTN pacTSXXEHWA COBMECTHO C YMEHbLUeHWEM Harpysku. Hanpumep, ecnu ycTaHOBRNEHa CKOPOCTb PacTsKEHUA
0,025 % B MUHYTY, TO HekoTopble 06pasLbl UCMLITLIBAKOT Npu creaytoiem Gonbluem 3HadveHumn (0,25 % B MUHYTY) ANS
onpefenerHns gnanasoHa 3Ha4eHUin HanpsXKeHUsa paspylleHns. 3aTem npu BorbleM 3Ha4YeHUN CKOPOCTU PaCTSKEHUS K
paHee ncnbiTyeMbiM obpaslamM NpuknagbiBatoT NpeaBapuTenbHyo Harpysky He 6onee 80 % HauMeHbLUEro 3HayYeHus
HanpsKeHWsa paspyLUeHus.

A.1.5 OnpegeneHne CKOPOCTU U3MEHEHUA HaNpsiXKEHUA

CKOpOCTb M3MEHEHUSA HaMPsIKEHUS MOXET pasfnnyaTeCsa B 3aBUCMMOCTU OT TUNa BOMOKHa, obopyfoBaHus, pas-
pyliaroLiero HamnpsXeHns, CKOSIbXEHNA BOMOKHA N CKOPOCTU pacTsxeHUs. CKOPOCTb U3MEeHeHUA HanpshkeHnsa &, npe-
OenaArT ANA KaXAoro 3Ha4YeHUs CKOPOCTW PacTSXKEHWUs, UCMOoNb3yeMoro npu pacyeTe ycTarnocTu B COOTBETCTBUU C

hopmynoi

L O,ZGf
& (o) -t(0,80) (A1)

rAe o — paspyliatoliee HanpsHkeHKe;
t(or) — Bpems fo paspbiBa;

t(0,80;) — Bpems gocTxeHns 80 % paspyLUaloLLero HanpsKeHus.
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A.2 UcnbiTaTenbHas rpynna o6pasuoB

A.2.1 KonuyecTtBo o6pa3LioB B UCNbITATENbHOW rpynne

Bcnefctene M3MEHYMBOCTU pe3ynbTaToB UCTbITAHUA UCMBITLIBAKOT MUHUMYM 15 06pasLoB ANA KaXAoro sHade-
HWSi CKOPOCTM pacTsHKEHUS W 0TOpackIBaloT HaMeHbLUee 3HaYeHe paspyLUatoLLEro HanpsKeHUs Npu paspeiBe BONOKHA
ANS KaXAOro 3Ha4YeHUs1 CKOPOCTU pacTsbkeHUs. B kayecTBe anbTepHaTMBLI, €CNU CPeAHsAs KBagpaTudHas owubka ouye-
HOYHOro 3Ha4eHWs yrna HaknoHa xapakTepucTukM G, No OTHOLLEHWIO K &, cTaenseT 0,0017 unu 6onbLe (kak 06bACHS-

etca B F.2, npunoxenne F), To UCMbITbIBAOT MUHUMYM 30 06pasLioB AN KaxAoro 3Ha4YeHWS CKOPOCTU PacTKEHUS U
oTOpachIBatloT Ba HaUMEHbBLUWMX 3HAa4YEeHWUA paspyLUatoLLEro HanpsKeHUs Npy paspbiBe BONOKHA ANSA KaXAO0ro 3HaYeHNUs
CKOPOCTU pacCTAXEHUA.

A.2.2 KonuuyecTBo o6pa3LoB B UCNbITaTeNbHOI rpynne (no BbiGopy)

Kak o6bsicHeHo B A.2.1, MoryT noTpeboBaTbCA JOMNONHUTENBHBIE 06pasLbl B HEKOTOPLIX Chy4asx, ANA KOTOPbIX
HeobX0AUMO 3HaTb JOBepUTENbHbIA UHTepBan OLEHOYHOro 3Ha4yeHWs JUHaMUYEeCKON XapaKTepUCTUKU CTOMKOCTU KOp-
PO3UN B HAMPsKEHHOM COCTOSIHWM n . B Tabnuue F.1 (npunoxeHue F) ykasaHbl pasHele pasMepbl UCNbITaTENbHOW rpyn-

Mbl 06Pa3sLioB B 3aBUCUMOCTM OT OXUAAEMOro 3HaYEHUs Yra HaKroHa rpaduka AuHamu4eckoit dyHkyun Beibynna m .

CooTBeTCTBYIOLWEE MUCMONb30BaHWe anropuTma B F.2 (MpunoxeHue F) orpaHUYeHo UCTbITaHUAMU, B KOTOPLIX O4UH U TOT
Xe pasMep UcTblTaTeNbHOM rpynnbl 06pasLoB YCTaHOBMEH A1 KaXA0ro 3Ha4eHUs1 CKOPOCTM PaCTSKEHUS.

A.3 MpoBeaeHune ucnbITaHUA

[aHHas nocnegoBaTenbHOCTL AeWCTBUI ONpeAenseT, Kak Nony4uTb 3Ha4YeHWe paspyLUaloLero HanpsxKeHus ans
onpeAeneHHoro Habopa UcnbITaTerNbHLIX IPYNMN BOMOKOH, UCMLITEIBAEMbIX NMPU YKa3aHHOW CKOPOCTU pacTaxeHus. Pac-
YeThbl ANA COBOKYMHOCTEN CTAaTUCTUYECKUX AaHHbIX NpefcTaBnersl B F.2 (npunoxenue F).

A.3.1 YcTaHaBnuBaroT 1 perncTpupyroT namepuTenbHyto 6asy (cM. A.1.2).

A.3.2 YcTaHaBnMBakT U PerucTpUpYHOT CKOPOCTb pacTaXeHUsa (cM. A.1.4).

A.3.3 Ecnu ucnonb3ytoT crnocob, ykasaHHbI B nepevncrieHun a) A.1.2, To Bo3BpallaloT HaTsxHble 6apabaHsbl, K
KOTOPBIM KPEnSAT BONOKHO, B TaKoe MOoMoXeHue, 4Tobbl paccToaHE MEXAY HUMU paBHANOCL UsMepuTensHoi 6ase.

A.3.4 K ucneityemomy obpasLly, yCTaHOBNIEHHOMY B KpPeNneHWsX, NpuKnagbiBatoT Harpy3ky. Harpysky npuknagbi-
BaloT K O HOMY KOHLYy BOMOKHa. ToYKa KacaHWs BOSIOKHA [ OfXHa HaXoAUTLCA B TOM Xe MecTe, YTo U nNpu kanubposaHum
Harpysku. Kaxablii oGpasel) BONOKHa HanpaBmnsaloT TakuM obpa3om, YTobbl Npu HaMOTKe BOMOKHA Ha HaTshxHoi 6apabaH
C YMCIIOM BUTKOB He MeHee Tpebyemoro, He NPONCXOAMUIIO HamNoXeHNS BUTKOB BOJOKHa.

A.3.5 Mepe3sarpyxatoT Npubop, perucTpupyroLLnii BENUHUHY HarpysKu.

A.3.6 3anyckatoT gBuUratenb, obecnevnsatolmii NPUNOXeHUe Harpysku K BOSOKHY. PercTpupytoT 3aBUCMMOCTb
Harpysku oT BpEMEHM O MOMEHTa paspyLueHus BofiokHa. OcTaHaBnMBaloT ABUraTens.

A.3.7 MNoeTopstoT warn A.3.3 — A 3.6 4N Bcex BOMOKOH B UCMbITaTeNbHOM rpynne.

A.3.8 PaccunTbiBalOT paspbiBHOE yCUINE BOMOKHa G5 MPU KaxX4oM paspbiBe. Mcnonb3yloT ypaBHeHune (A.2).

A.3.9 PaccunTbIBaKOT CKOPOCTb U3MEHEHUST HAaNPSXKEHNs G .

A.3.10 MNpoBoasaT TpebyeMble pacyeThbl ANSA AaHHOW COBOKYMHOCTW CTaTUCTUYECKUX AaHHbIX. Mcnonb3yloT ypas-
HeHusa (A.3) — (A.B).

A.4 PacueTbl

A.4.1 PaspbiBHOE ycunue
aHHbIli MeTof UCMONbB3YIT ANS pacyeTa pa3pbiBHOMO YCUNUSA ¢ B criydae, korga BnusiHue o6onovku BonokHa
f

MOXHO He yuuThiBaTh (MeHee 5 %). Takne ycroBUA BEINOMHAKTCA Y CTAHAAPTHOO BOMOKHA € AUamMeTpPoOM cepaLeBuHb
125 MkM 1 gnameTpom obonodku 250 MKM (nonumepHas obonoyka).

or =T/Ag, (A2)

roe 7T — ycunuve (HaTsxeHue), jeiicTBytolee Ha KOMNO3UTHbLIA oBpasel Npu pa3pbise;

Ag — HOMUHanbLHOe 3HaYeHWe NnoLyasmn NonepeyHoOro CE4eHUs CTeKI0BOMOKHA.

Boree feTankbHblil MeToZ, yKasaHHbIA B F.3 (NpunoxeHue F), ncronb3ytoT B criyydae, Koraa BnusHue o6omnouku
BONOKHa HEOBXOAUMO YUYNTLIBATL NPU pacHeTe Pa3pbIBHOMO YCUNUS.

A.4.2 Pa3pbIiBHOE ycunue npu 3afaHHON CKOPOCTU pacTaXeHus

Mpu NocTpoeHUn rpaduka yHKUMKU pacnpeeneHuns Beiibynna, xapakTepusytoLlero CoBoKynHOCTb JaHHbIX cTa-
TUCTUKW, NPUAEPKUBAIOTCA CrEAYHoLLero nopsaka 4encTBuiA.

a) CopTUpYIOT 3Ha4YeHUs] paspbIBHOMO yCWUIWSA B MOPSiAKE BO3pacTaHWs OT MUHUManbHOro 40 MakCcUMManbHOro.
KaxoMy 3Ha4YeHWto paspbiBHOrO YCWNWUA MpUCcBauBaloT paHr K. PaHr — aTo NopsAKoBbIA HOMep, Hanpumep nepsbli
paHr NpucBanBatoT HauMeHbLUEMY 3HaYEeHUIO Pa3pLIBHOMO YCUMUA, BTOPOW paHr — crieaytolieMy 3Ha4eHUIo B nopsake
Bo3pacTaHusi U T.4. [pUcBamnBatoT pasHble paHrn Kaxgomy perMcTpupyeMomy 3HauYeHUIo paspbiBHOTO YCUMUSA, faxe ec-
1M HeKoTopble paBHbI MO BENUYMHE.

b) PaccunTeIBatoT MHTErpansHyro BEPOATHOCTL paspbiBa BOMOKHa Fx 415 KAXA0ro 3Ha4eHWs pa3pbIBHOMO yCunus:

Fe=(k-05)/N, k=1,2,.. N, (A3)

rae N — uucrio 06pasLioB B KOMMIIEKTE.
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¢) C uenbio NocTpoeHus rpacvka yHKUMM pacnipefeneHns Belibynna cTposT KpuByIio (yHKLMM 3aBUCMMOCTI
In[-In(1-F)] ot In(oy).

MpunMmeyvyaHue — [Ina aToil Lenu CywecTsyeT cneynanbHas KoopauHaTHas Gymara Ans nocTpoeHus rpa-
duka dpyHKUMK pacnpeaenenus Beitbynna.

d) Ha rpadpuk HaHocAT Tpebyemyto nHopmMaLuio.
AnA ykasaHHOA nsmepuTenbHoi G6asbl U AnameTpa BONokHa rpaduky dyHkuum pacnpegaeneHus Beiibynna ans
AWHAMWYECKON YCTanocT COOTBETCTBYET criefytowan PpyHKUUA UHTerpanbHoOii BEpOATHOCTH

Fo=1— exp[-(c, I5o)™ ] (A.4)

MycTe k(P)=P-N+0,5 onpeaenseT paHr, CBA3aHHLIN C yKa3aHHOW BEPOATHOCTLIO P.
Ecnn k(P) — uenoe uucrio, To o (P) = oy (P), paspbiBHoe ycunme k(P)-oro patra. Ecnu k (P) — He yenoe

4Meno, To ki — Lienoe uncnio, Mebluee k (P) k= ki+ 1. Toraa o7 (P) = (ogr-opa)””-

MeaunaHHoe 3HaueHWe paspbiBHOro yeunua — o (0, 5) . Yron HaknoHa rpacuka pacnpegeneHus Beiibynna paseH

2,46
= ’ . A5
M= In [0 (0,85)]-In[ o/ (0,15)] (A5)
MapameTp pacnpeaenenus Beitbynna
G, = EXP [O’Zﬁﬂn[cf (o, 5)]} . (A.6)
d

NS KaX[oro 3Ha4eHWsi CKOPOCTU PacTsKEHUA CTPOAT rpaduk pacnpegeneHus Benbynna n onpeaensoT megu-
aHHOe 3Ha4eHue paspbiBHOro yeunusi o7 (0,5) .

A.4.3 IluHaMuyecKkuii napaMeTp CTOMKOCTHU K KOPPO3UKU B HANPAXKEHHOM COCTOAHUMN N d(npu pacTsxeHum)
MepunaHHoe 3HauYeHue paspbIBHOMO yCUNuA oy (0, 5) , KaK ykasaHo B A.4.2, B o6LUeM cnydae U3MeHSeTCA B 3aBU-
CMMOCTW OT NOCTOSIHHOMN CKOPOCTU pacTSXeHUA crneayoLmM obpasom:

logé,
Iogcs,1g a
+nd

+ToYKa nepeceveHns (A7)

rae Touka nepecedeHnss — norapudM paspbiBHOTO YCUIUSA Npu obLLeit CKOPOCTU U3MEHEHNA HANPSKEHUA, KaK NoKasaHo
Ha pucyHke A.4.
Touka nepeceyeHns MOXeT ObITb HailgeHa crnegytouM obpasom:

TouKa NepecedeHusi = Y —(yron HakrnoHa) X . (A.8)

Ecnu He ykasaHo MHO€, TO UCNONb3YIOT anropuTM, yKkasaHHbll B F.2 (npunoxexue F), ansa pacdeta X, Y, ng n

95 % [0BEpUTENBHOMO UHTEPBana AN UcnbiTaHiA. Ecnn He ykasaHo UHOe, TO cpefHekBagpaTMyHas owubka onpeae-
NeHus yrna HaknoHa rpaduka 3aBucUMocTun logo, oT 6, AomxHa ObiTe MeHee 0,0017. B F.2 (npunoxenune F) npuseaeH
NopsAOK pacyeTa cpefHekBagpaTUHeckoi oWwnbKM onpefienieHns yrna HakrnoHa.

A.5 Pe3ynbTarbl UCNbIiTaHUIA

Mo 3anpocy AgomkHa NPeAoCcTaBNATLCA cneaytoljas nHdopmaLms:

- CKOPOCTb pacTsXeHus,

- KON4€eCTBO BOFOKOH B rpynne o6pa3LioB U CKOPOCTb PacTsKEHWUS! MPU UCNbITAHUM STOW rpynnbl;

- cpeHeKBagpaTuyeckasn owmnbka Npu onpeaeneHnn yrra HakinoHa;

-X,Y;

- UaMepuTenesHasn 6asa BONOKHa,

- BHELLHWE YCMOBUA NpU NPOBEAEHUN UCNbITAHUS,

- BpEeMS1 HaxoXAEHUS Noj BO3AENCTBUEM BHELLHUX YCIOBWIA NpU NpeiBapuUTEeNbHOM KOHANLIMOHMPOBaHUH,;
- MeToj} pacyeTa pa3pbiBHOMO yCUnus,

- Mogyrnb KOHra BonokHa (€cnu y4auTbiBaeTes),

- Moaynb lOHra o6onoykn (o6onoYek) (ecnu yduToiBaeTcs),

- rpacmku pacnpepeneHusi Bebynna ans Bcex 3Ha4Y€HUIA CKOPOCTM pacTSXKeHUs (€ChKN UCNONb3YHOTCS);
- MeToZ pacyeTa CKOPOCTU U3MEHEHNUS HANPSXKEHNS.



Ig (paspbisHoe ycunue), Mla
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Yron HaknoHa = m

)
Touka nepeceveHus

Ig (ckopoCTb U3MeHeHUst HanpskeHus), MMa/MuH

PucyHok A.4 — Mpumep rpacka ANHAMUYECKO ycTanocT1
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MpunoxeHue B
(o6a3aTenbHoOe)

OnpepeneHne AMHaAMN4Ye€CKOW BENTMUYMHDBI N C MOMOLLIO
ABYXTOY€YHOro u3ruba

B AaHHOM MpUIOXeHWM NpUBEAEH METO U3MEPEHUS NapaMeTPOB AMHAMUYECKOI YCTanocTu ONTUYECKOTO BONOK-
Ha (AMHaMWUYECKOW N BENUYMHB — N ) NPU ABYXTOYEYHOM M3rnGe Npu ABUKEHAN NOABUXKHOMN NIUTLI C NOCTOSAHHOW CKO-

pocTbio. [laHHLI MeToA MpefHasHajYeH AMs UCNbITAHMA BOMOKOH € Lernbio onpefelieHnsa XapakTepucTuK ycTanocTu ¢
NMOMOLL|bIO U3MEHEHUA CKOPOCTN ABWKEHWSA MOABWXKHON MnuThl. [JaHHoe ncnuiTaHue NpUMEeHsIIoT ANA BONOKOH U 3Have-
HWIA CKOPOCTU ABWXEHNS NOABUXHOW NINTHI, 4TSt KOTOPLIX 3aBUCMMOCTL JlorapudgmMa paspsiBHOMO ycunus oT norapudpma
CKOpPOCTU ABWWKEHUA MOABUXKHOA NNUTLI ABNAETCS JIMHEAHOM.

B.1 UcnbiTaTenbHasa ycTtaHOBKa

BapuaHT ucnbiTaTenbHOW YCTAHOBKM CXxeMaTUYHO NokasaH Ha pucyHke B.1. [JaHHoe obopygoBaHwe npepHa3sHa-
UYeHO AN U3MepeHNUsl OTHOLIEHUs1 pacTsxeHuelycunue, TpebyeMoro Ans paspyLleHUs ONTUHMECKOro BOJIOKHA Npu ABYX-
TOYEYHOW reoMeTpuKn usrnba ¢ NOMOLLLIO U3MEPEHUA PacCTOAHMA MexAy NiUTaMn B MOMEHT paspylueHUs BONOKHA.
HNaHHaa meTofUuka UCnbITaHWA NpUMeHUMa ANA pa3HbIX BHELUHUX YCINOBUIA.

B.1.1 YcTpoiCTBO ynpaBneHus WarosBbIM ABUraTenem

HaHHoe ycTpoiicTBO obecneduBaeT TOYHOE, HafleXXHoOe, NOBTOPSIOLLEec MOTOPU3OBaAHHOE ynpaBrieHWe NpAMo-
NMHEeRHbIM NepeMeLLieHMeM NOABWXKHOW NNuThl. MakcumanbeHas ANWHa Wwara He [orpkHa npesblwars 1 Mkm. [ns 6onb-
LIeil TOYHOCTU U3MEePEHUA MOXKET UCMOSb30BaTLCA LWar paBHblid 0,1 MKM.

B.1.2 NogBuxkHaa NnNUTa, NPUBOAVMANA B AeiCTBUe LWaroBbiM ABUrarenem

MoaBwxkHas nnuTa npeobpa3syeT BpalliaTenbHOE ABUXEHWE LIAroBOro IBUraTtens B NPAMOMUHEHOe nepemellie-
HUE NOCPeACTBOM X0/10BOr0 BMHTA.

YCTpoiicTBO Cucrema
ynpasneHus Komnbiotep peructpauvu
Ljarosoro paspylleHuns
aBurarens ’ BONOKHA
LLiaroBbiii SENEEEE RN EEas——
aswrarens A
BonokHo

N

HenopswxHasn
nnuTa

MNopswxHanA
nnuTa

[atiuk

PucyHok B.1 — Cxema ycTaHOBKM ABYXTOMEYHOrO N3rnba
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B.1.3 HenoaBuxHasa nnuta

K f,aHHOMy yCTPOICTBY KpENUTCS BOMOKHO M OHO (YCTPOICTBO) pacnonaraeTcs HanpoTUB NOABUXKHOW NNUTLI.

B.1.4 CKopocTb NOABWKHOW NNUTDbI

BorokHO momeLyaloT Mexay ABYMsi NiUTaMu, KOTopble CBOAATCA BMECTE LWaroBbiM ABUraTterneM, ynpasnseMbiM
KOMMNbIOTEPOM, C NMOCTOSAHHOW YCTaHOBMNEHHON CKOPOCTbIO NOABWXHON NNUTLI (V=const) A0 pa3pyLleHus BonokHa. Ecnu
B YaCTHbIX TEXHUYECKUX YCITOBUSIX HE YKasaHo MHOeE, TO UCnonbaytoT ckopoctn 1, 10, 100 , 1000 Mkm/c ¢ AonyckaemMblm
OTKNOHeHUeM B npegenax +10 % kaxaas.

B.1.5 Cuctema permctpauum paspyLUeHUsl BONIOKHa

[na pervctpauum paspyLLeHUs BOMOKHA MCMONb3yeTcsl OAWH U3 HAXE NPUBEAEHHBIX METOAO0B.

B.1.5.1 MeTog 1

[Ona peructpayuu paspylleHUsi BOSIOKHA U MECTOMOSIOKEHUA NAUTLI B MOMEHT pa3pyLLEHUs] UCMONB3YIOT aKyCTH-
YECKWIA AeTeKTop WUnu JaTuvK U KOMMbloTep. 3aTeM npu NOMOLWM KOMNbIOTEpa OCTAHABMMBAIOT MIUTY W BLIBOAAT Ha
Aucnnel paccTosiHue Mexay NNUTaMyu B MOMEHT pa3spyLLEHUs] BONOKHA.

B.1.5.2 MeTog 2

[atunk ycunua (aaBneHns) BCTpamBaloT B HENOABWXHYIO NAUTY U COEANHAIOT €ro ¢ COOTBETCTBYOLWUM 06opyao-
BaHWeM, Npeobpa3syiolmM curHan Ans U3MepeHUs CUMbl, NpPUKNaALIBaeMoil K BONOKHY BO BpeMs UcnbiTaHuA. MNpu pas-
pyLWeHUN BONOKHA 3Ha4YeHMe CUnbl craaeT A0 HYNS, YTO CIYXUT CUrHanNoM K perucTpaum paspyLUeHus.

B.1.5.3 MeTog 3

Opyras meToaunka peructpaumm paspylleHUs BOfIokHa — MponyckaHWe cBeTa B BOJIOKHE BO BpeMs UCMbITaHWUA U
HabntogeHue 3a curHanom Ha Boixoge. [Npu paspbiBe BOrokHa nepefada curdana npekpatjaetcs. [Npu nobom Boillie-
yKasaHHOM MeTofle paccTosiHUe MeXAy MIockuMu paboynMm NoBEpPXHOCTAMW B MOMEHT pa3pbiBa d pacCYUTLIBAIOT MO

dopmyne

d = HavanbHoe MoroXeHne MNUTLl — paccToOAHUE, NPOWAEHHOe NIUTOM. (B.1)

B.2 UcnbiTaTenbHaa rpynna o6pasuos

O6pasLibl, BXOASLLME B UCNBITATENBLHYIO rpynny o6pa3Los, NpeAcTasnaloT coboi 0Tpeskn BONOKHa ANUHO| Npubnu-
autensHo 30—120 mm. [uameTp cepaLeBUHBI HEOBXOAUMO 3HaTb C TOMHOCTLIO A0 +1 MKM, U AuameTp 060N04YKN Heobxo-
AWMO 3HaTb C TOYHOCTLIO A0 +5 MKM. ECnn He ykazaHHO MHOE B TEXHUYECKUX YCINOBUAX HA KOHKPETHOE U3genune, To B UC-
NbITaTeNLHOM Habope AN KaXaoro 3Ha4eHUs1 CKOPOCTU MOABUKHOW MIUTLI JOIMKHO 6bITh He MeHee 15 06pa3uos..

B.3 NpoBeaeHue ucnbitaHus

B.3.1 Huxe npusegeH npuMep npouecca kanubpoBkW. YCTaHaBNMBatOT NAWTHI BNMOTHYHO APYr K APYrY (paccTos-
HUE MEXZY HUMKU paBHO Hynto). Korga MnuThl conpukacaloTcsi, YCTPOUCTBO YNpaBMeHWA LIaroBoro ABUraternsi JOMmKHO
nokasblBaTb HOMb. PaccTosiHne MeXAy NuTamu npyu paspylueHnn BOMOKHA MOXET GbiTb MPOKOHTPONUPOBAHO ¢ MOMO-
LLbIO M3MEPEHUs pacCTosHUS kannBpoM. Hynesas no3anuns 4omKHa NOBTOPATLCS C TOYHOCTBIO +5 MKM.

MpumeyaHue — MNUTl JOMKHEI BbITb TLLATENLHO OYULLEHLI Nepel UX CMbIKaHUEM.

B.3.2 Ecnn He ykasaHHOe MHOE B TEXHUYECKUX YCIMOBUAX Ha KOHKPETHOe U3fenue, TO MAUTHl pacrionaraiT Ha
paccTosHuM 12 MM pyr oT Apyra, BKrto4Yas rnybuHy KaHaBKu.

B.3.3 [o ucnblTaHusA Bcel rpynnbl BOMOKOH Ha 3ajaHHON CKOPOCTU, UCMbLITLIBAIOT OAHO BONOKHO W3 3TOW rpynnbl
LN onpefeneHns pacCToAHUS MEXAY NIuTamu Npu paspyLueHn BonokHa. [aHHoe paccToaHne mexay nnutamm d uc-
Monb3yHT NpU pacyeTe pa3pbIBHOMO yeunus [ypasHeHus (B.2), (B.3) u (B.4)]. Ha4yanbHoe (cTapToBOE) paccTosiHe MexX-
Ay NnuTamMu MOXHO onpeaenutb U3 ypasHeHuii (B.2), (B.3), (B.4) n (B.5), ucnonbsys sHavyeHne Harpysku pasHoe 50 %
pa3pbIBHOrO ycunus. OTo No3BONSeT CHU3UTL NPOAOIMKUTENBHOCTD UCMBITAaHNA U [OCTUMHYTL CaMblX BBICOKUX CKOpOCTEN
NANTLI, NPU 3TOM MakcuMarnbHasa CKOPOCTb LLAaroBoOro AsuraTenss MoOXeT orpaHUHYUTL MakcUManbHO JOCTMKUMbIE CKOpO-
CTV NAUTHI.

CyLyecTByeT BO3MOXHOCTb MUHUMU3UPOBATL MPOLOSIKUTENBHOCTE UCMBITAHWUSA, UCMOMB3YA BOMbLLYO CKOPOCTb
NAUTEI COBMECTHO C YMEHbLLUEHHOR Harpy3koi. HanpumMep, ecnu ckopocTb NMWUTLl YCTaHOBNEHa paBHOA 1 MKM/c, To npo-
BOASAT UCMbITaHUA HecKoNbkUx 06pasLoB Ha criefytolei 6onee BbICokol ckopocTh (10 MKM/C) ANs ycTaHOBNEHWA gua-
MasoHa 3Ha4YeHuid pa3pbiBHOrO ycunus. 3ateM npuknagbiBaoT NpeaBapuTensHyO Harpyaky, Kotopas He npesbiwaeT 80
% HaWMEHbLUEro 3Ha4YeHUsi PaspbIBHOMO YCUMUA, NONyYeHHOro Ans AaHHbIX UCMbITYeMbIX 06pasLoB Npu nepexoae Ha
cnepytoLyto 6onee BhICOKYH CKOPOCTb.

B.3.4 AkkypaTHo GepyT ucnbiTyeMblil obpaseL| 3a KOHLbl, OCTOPOXHO ero crnbatoT U BCTaBMNSOT ero Mexay nnu-
TaMu, 3aTeM npoTankusatT obpa3el, BBEpPX ANA TOoro, YToObl OH NPUHAN NOMNOXeHWe, NokasaHHoe Ha pucyHke B.2. He
JonyckaeTcs npuKacaTbCsl pykamu K COrHyTOMY BOJSIOKHY (M3MepuTenbHol 6ase BOMoOkHa) Npu ycTaHoBke obpasLoB B
ucnbiTaTensHoe obopyAoBaHWe U MPUMNOXEHUN K HAM Harpy3ku. BepxHss Touka M3OrHyToro BOMOKHa AofKHa Bcerpa
HaxoAWTbCA B OAHOM W TOM XXe MOMOXEHUWN B KPENMEeHUAX UCMBITAaTENbHOR YCTaHOBKU. 3TO MUHUMUN3NPYET ahdekT He
napannensHocTh Nnut. OpueHTaLusA BONOKHA (HanpaBneH usrnb BBEpX WU BHU3) HE UMEET 3Ha4YeHus.

B.3.5 lMocne pa3spyLueHus obpaslia 0CTaHaBNMBatOT LLAroBbId ABUraTernb U PUKCUPYIOT pacCToAHWUE MeXay NnuTamu.

B.3.6 MoeTopsitoT warn B.3.1 — B.3.5 gns kaxgoro BonokHa B rpynne obpasLoB NpW yCTAHOBIIEHHOW CKOPOCTU
Harpysku n ans Bcex rpynn o6pasuos npu ApYrx YCTaHOBMEHHbLIX CKOPOCTSAX Harpysku.

B.3.7 PaccunTbiBaloT paspyLuatoliee ycunne BonokHa o, ANs KaxAoro UerbiTaHHoro obpaslia, uenonb3ys ypasHe-
Hua (B.2) — (B.4).

B.3.8 MNpoBoaAT TpebyeMble CTaTUCTUHECKUE BBIYMCNIEHUS, UCMONb3YA ypaBHeHus (B.5) — (B.6).
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O6Gonouka
BONOKHA

CepauesuHa
BOIIOKHA

(2) (b)

PucyHok B.2 — Cxema pa3meTku nnuT

B.4 BeluucneHus

B.4.1 Paspywaiouiee ycunue
PaccunTbiBaloT paspyLualoLiee ycunue Ans Kaxkaoro BOMOKHE, NCNONb3ys CNeayoLme ypaBHEHNSA:

or=E, ¢ (1+0,5 a'sf) , (B.2)

£f = 1,198.L, (B.3)
d-d; + 2dg

o' =0,750—-0,25q, (B.4)

rie o; — paspylwaiwoilee ycunue, Ma;
Eo — moaynb KOHra (72 'Ma);
& — PacTsHKeHNe B BEpPXHEW TOUKE USOrHYTOro BOJIOKHA, MPU KOTOPOM MPOUCX0AMT pa3pyLLEHNE BOMNOKHA;

o — napameTp, KOPPEKTUPYIOLYMA HESIMHEWHOCTb 3aBUCUMOCTMN PaCTSHKEHNS OT NPUKNAAbIBAEMON Harpyskn (Tu-
noBoe 3HayeHue a paBHoO 6);

d; __ AMameTp CepALIEBNHbI BOMOKHA, MKM:;

d — paccTosiHue Mexay pabourmMu NOBEPXHOCTAMM NPU paspyLUEHUM BOFIOKHA, MKM;
d, — HapyXHblil AuaMeTp BOJIOKHA N0 0GOSIOUKE, MKM;

2d, — obwjas rmybuHa o6eux KaHaBOK (CM. pUCYHOK B.2), Mkm.

B.4.2 [uHaMuuyeCKMA napamMeTp CTOWKOCTM K KOPPO3UM B HANPAXKEHHOM COCTOSSHMM ny; (npwm
ABYXTOYEYHOM M3ruce)

MeamnaHHoe 3HaueHWe paspblBHOro yeunus of (0,5) B obLUeM cnyyae U3MEHSIETCs B 3aBUCUMOCTH OT 3HaueHUs
NOCTOSIHHOW CKOPOCTW NOJBUXHOW NNUTLI V B COOTBETCTBUU C YPABHEHUEM

1
ny—1

Logoy (0,5) = Iog% + TOUKa NEPECEeUEHNs (B.5)

rae r — paauyc CepALEBNHbI BONOKHA;

TOUKa nepeceyeHuss — mnorapudm paspyLualoLero yCUunus npu NOCTOAHHOM 3HaY€HUW CKOPOCTU MOJABUDKHOW
NAUTHI, KaK Noka3aHo Ha pucyHke B.3.
Touka nepeceueHmnss MoOXeT ObiTb pacCuUMTaHa CneayoLumM o6pasom:

TouKa nepeceueHusi = Y —(yron HaKnOHa))_( . (B.6)

12
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Ecnun He ykazaHO WHOe, TO UCNOMb3YIOT anropuTM, yKkasaHHbli B F.2 (npunoxenue F), ana pacueta X , Y, ng n
95 % [oBepUTeNbHOrO UHTEpBana ANA UCNbITaHWiA. Ecnn He ykazaHo UHOe, TO cpefiHekBagpaTUdHaa ownbka onpege-
NeHus1 yIna HaknoHa rpaduka saBucuMoctu logo, ot logV pomkHa 6biTb MeHee 0,0017. B F.2 (npunoxexue F) npuse-

JeH NopaaoK pacyeTa cpeAHeKBagpaTUHECcKon OLNGKK ONpeAerneHust Yrra HakroHa.

B.5 PesynbTatbl UCnbITaHUi

Mo 3anpocy AomkHa NPeAOCTaBNATLCS cneaytowas UHpopmaLms:

- CKOPOCTU pacTsHKEHUST;

- KONM4EeCTBO 06pas3sLoB B UCTILITAaTENILHOM HaGope U CKOPOCTb NOABKHOM NIUTHI;
- CpefiHeKBag paTUdeckas owubKka Npu onpeaesneHnn yrna HakroHa;

- BHELLHWe yCcnoBua Npu npoBegeHUU NCNbiTaHUA,

- BPEMS1 HAaXOXAEHUS Noj, BO3AEACTBUEM BHELWHWUX YCNOBUMA NpU NpefBapUTeNbHOM KOHAULUMOHNPOBaHUY;

- Moaynb lOHra cepziLieBUHbI BOroKHa [ecnu 6epeTcsa 3HaveHne oTnUMYHoe oT ykasaHHoro B F.3 (npunoxexue F)];

- rpacuku pacnpegeneHusi Beitbynna Ansa Bcex 3Ha4€HWA CKOPOCTU pacTsHKEHNA (€CNKU UCNONb3YIOTCS),

-X,Y;

- AUaMeTp BONOKHA (AUameTp cepALEeBUHbI BONOKHA).

Touka nepeceveHus

s000nqes

1
Yron HaknoHa = ———
1+ng

Ig Vir

PucyHok B.3 — Mpaduk guHaMm4ecKon yctanoctu
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Mpunoxexue C
(o6asarensHoe)

OnpeneneHune CTaTU4ECKOW BESIMYMUHDLI NN C NOMOLILIO OCEBOIr0 pacTSHKEHUSA

JaHHbii  MeTOA npejHasHa4yeH Ana onpeaeneHua cratudecknx napamMeTpoB ycCTalnocty (CTaTVI‘-IecKOﬁ n
BEJIMYUHLI — n) OTAENbHLIX OTPE3KOB ONTUYeCKOoro BosIoOkHa B HaNnpAXXeHHOM COCTOSIHUM. anI HCNomnb3oBaHUN AAHHOIoO
MeToAa UCTLITLIBAIOT BOJNOKHO ANA onpeAeneHnAa XapakTtepucTuk ctatuieckon ycrtanoctv nyteM UaMeHeHUs BeJlTMYvHbI
NMPUKIaZlbiBaeMOro ycunus.

C.1 VcnbiTaTensHoe obopyaoBaHue

BapnaHTbl UcnibITaTenbHbIX YCTAHOBOK CXEMATMYHO NokasaHbl Ha pucyHke C.1. Kakgasi yctaHoBKa COCTOMT M3
YCTPOMACTBA ANSl MPUNOXKEHUS HAIPY3KU K BONOKHY U YCTPOMCTBA (hUKCaLMn BpeMeHu Ao pa3pbiBa. Ecnu He ykasaHo
MHOE B TEXHUYECKMX YCIOBUSIX Ha KOHKPETHOE U3Aenue, TO UsMepuTensHaa 6asa BornokHa, To eCTb paccTosiHue Mexay
HaTskHbIMM 6apabaHamu, AorkHa ObiTb 500 MM.

C.1.1 KpenneHue KOHLIOB oOpasua

Cm.A1.1.

C.1.2 NpunoxeHue HArpy3KM K BOSIOKHY

Harpy3ky K BONOKHY NpUKNaAbIBaloT NOCPEACTEOM NOABELUMBAHUSA HA HaTSOKHON bapabaH rpy3a U3aBecTHON Macchbl
(cm. pucyHok C.1). Heckonbko 06paswioB UCNbITLIBAIOT NPU 3a4aHHOM HOMUHaANbHOM 3HaYeHUW Harpysku. OTnuume aeit-
CTBUTENbLHOW BENWUMHbLI NpUnaraemoil Harpy3akn ot TpebyemMoro 3HaueHuss MOXXeT NOBAUSATL HA KAYECTBO U3MEpPEHUIA.
[ns meTtoa npocToro pacyeta MeAnaHHbIX 3HaYeHU pasdbpoc 3HaUeHUit HaIPy3KM Ans 3aaHHOTO HOMUHANbLHOTO 3Ha-
YeHHns1 AoIpKeH ObiTb B nNpeaenax + 0,5 % HomuHana. [ina roMoNoMyYHOro MeToa U METoAA OLEHKM MaKCUMalnbHOro
npasgonogo6ms Ansi UCMONb30BaHUA B pacyeTax JOfDKHO PeMMCTPUPOBATLCH TOUHOE 3HaueHue Harpyku Ans KaXaoro
obpasya. Cm. C.4.2.

Z

MN3mepurenbHan 6a3a
(MuH.500 Mm)

UsmeputensHas Gasa
(MyH.500 Mm)

Harpyska

Harpyska

Pucyrok C.1 — Cxema BO3MOXXHOIM YCTaHOBKM ANA onpeAeneHnsi CTatmiyeckol yctanoctu (Npy pacTshkeHum)

C.1.3 UsmepeHue BpeMeHHN A0 pa3pbiBa

CyuiecTByeT MHOIO criocoboB M3MepeHUsi BpeMeHU A0 pa3pbiBa, YAOBMNETBOPSIOWMNX Tpe6oBaHUAM AaHHOIO Me-
ToAa ucnbiraHusi. OAuH U3 cnocoboB U3MepeHns BpeMeHN A0 pa3pbiBa — NOMECTUTL TaliMepbl NOA NojBelLEeHHbIe Tpy-
3bl, UCTIONIb3yEMbie ANS MPUITOKEHUSI HAIPY3KU.

C.2 VcnbiTaTensHas rpynna obpasuos

C.2.1 KonuyecTBO OGpas3LIOB B rpynne Anf KaXA0ro HOMUHANLHOIO 3HA4YeHUA HarPy3KH
Ecnu He yka3aHO MHOE B TEXHUHMECKUX YCMOBUSX HA KOHKPETHOE U3Aenue, TO B UCNbITATENbHBIX IPyNnax Ans KaX-
AOro HOMMHANbHOTO 3HaYeHUs HaIPy3Ku J0ImkHO ObiTb He MeHee 15 obpasLios.

14
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C.3 lNMpoBeaeHue ucnbiTaHUA

MPOBOAAT UCMLITAHUS MAHUMYM C MSATBIO PasTUYHBIMA HOMUHAMBHBIMU 3HAYEHUAMMU MPUKNaAbIBAEMbIX Harpy3ok
G4. HOMUHanbHLIE 3HAYeHWs Harpy3ku BbIGUpatoT Tak, YToObl MeAuaHHble 3Ha4YeHWst BPEMEHN 1O paspbiBa Nexanu B

avanasoHe oT 1 4 go 30 AHel M HaxogunUCb Ha OTHOCWUTENBHO PaBHOM PacCTOAHUW Ha forapummuyecKoi LUKane.
Harpysku, koTopble 06ecnevmBatoT BLINOMHEHWE AaHHbIX YCIOBUA ANA CTaHAapTHOro KBapLeBoro BONOKHA, HaxoAaTes B
AunanasoHe ot 30 go 50 H.

Tak kak BpeMs 40 pa3pbiBa 3aBUCUT Kak OT pa3pbiBHOMO YCUIUA, Tak U OT napameTpa ycTanoctu, JeACTBUTENb-
Hble HOMWHambHblE 3HaYeHUs NpUKNaAbiBaeMbIX Harpy3oKk U UX YMCro MoryT BbiTb MHOrokpaTHO onpeferneHbl. B kave-
CTBe anbTepHaTuBLI B Ha4Yarne U3aMepeHuii 3HaueHus npuknagbiBaeMblX Harpy3oK MOryT HaxoauTbCs B LLMPOKOM uana-
30He. [laHHble UcnbiTaHuit HabopoB 06pasLoB, KOTOPLIE B XOA€ UCMBITAHUA CIIULLKOM ObICTPO paspyLUUiMCh Uin Ansa UxX
paspyLUeHns NoTpe6oBanoch CULLIKOM MHOTO BPEMEHW, MOTYT He Y4YUTbIBaTHCS.

Mocne 3aBepLUeHUs NpedBapUTENbHOrO KOHAULMOHUPOBAHUS BOMOKHO yCTaHaBNUBaloT B UCMbITAaTENbHOR yCcTa-
HoBKke. OTCMEXMBaKT M PerncTpUpyIOT BpeMs A0 paspbiBa Ans kaxporo obpasua. Mpw ncnbiTaHum HekoToporo Habopa
ucnblTaTeNbHbIX rpynn o6pasLoB Npu YCTaHOBIEHHOM HOMWHANbHOM 3Ha4YeHWW Harpysku rnocrie UcnbiTaHUss MegnaHHo-
ro obpasua ucnelTaHne MOXeT BTk 3aBeplueHo. To ecTb ecrn GorbLUe YeM B MOMOBWHE UCTIbITAaTeNbHLIX rpynn obpas-
Lkl pasopBanucb B pesynbTaTe UCMbITaHUs, TO MOXHO NMPOU3BOAUTL pacyeThbl 4O pa3pbiBa 06pasLioB B OCTaBLUMXCS UC-
nelTaTenbHbIX rpynnax. [Ana Kaxaoro uaMepeHns 4omkHa ObiTe BelYUCIIEHA M YKa3aHa B OTYETe cpefjHeKBajparudyeckas
owwnbka npu pacdeTax. Ecrnu He ykasaHO WHOEe B TEXHUYECKUX YCIOBUSAX Ha KOHKpeTHOE usfienue, To cpefHekBagpaTu-
Yeckas ownbka npu pacdeTax AOMKHA ObiTb MeHbLLE eAUHULBI.

C.4 Pacuerthl

C.4.1 PaspbiBHOe ycunume
CM. A.4.1 (npunoxexue A).
C.4.2 CTaTM4eckuil NnapameTp CTOWKOCTU K KOPPO3UM B HaNpPsXKEHHOM COCTOAHUMN N_(NPU PacTAXeHUK)

Ecnu He ykasaHo UHOe, TO HUXenpuBeAEHHbIH METOA AOMDKEH MCMONBL30BaTLCA ANA ONpeAeneHus n . B kauecTse
ansTepHaTuBb! AN ONPeAeneHist N MOryT UCTONb30BaTLCS APYre METOAbI, HanpUMep roMonornyHbIA METoA Uin Me-

TOZ OLEHKU MakcumarbHoro npaegonogobus [cMm. A.4 (npunoxeHue A)].

C.4.3 MeTop npocTtoro pacyeta MeAnaHHbIX 3HaYeHUI

OaHHblil MeToz He TpebyeT NuHelHocTW rpadmka dpyHKUMKM pacnipefenenus Beinbynna. Tak kak npu pacyeTax uc-
NoSb3yOTCA He BCe AaHHble, cpefHeKBajpaTuieckas owmbka gaHHOro MeToa MoxXeT BbiTb Gonblue, YeM Npu pacyeTax
APYruMW MeTOAaMW. [ANs KaXAoro HOMUHAMBHOTO 3HaYEHUs Harpy3ki G, ONPEAENAT MeAUaHHOE 3Ha4eHUe BpeMeHNn 40

paspbiBa t,. MOArOHSIOT AaHHbIE NOA CNeAyoLLylo MOAENb NIMHERHOM perpeccuy NyTeM MUHUMU3ALMU CYMMBI KBaApa-
TUYHBIX OLLMGOK:

-ngIn(o;)+Touka nepeceveHna = In(¢;) . (C.1)

CpepnHekBafpaThyeckas ombka Npu BLIMUCIIEHUN Ng MOXET BbiTb HaWAeHa ¢ NoMoLblo Bonbluei YacTu cTaTi-
CTU4eckux nakeToB. MeaunaHHble 3Ha4YeHUsI In(c,-) " In(t,-) TalKe yKa3biBaloT B oT4eTe. TOYKY nepeceyeHus B Bhile-
YNOMSIHYTOM YpaBHEHUWN HAaX0AAT CreayoWwmm oopasom:

TouKa niepeceyeHms = MeananHoe sHaveHme[In(t;) |+ ns MeanarHoe sHavenme[In(c;)]. (C2)

C.5 PesynbTaTbl UcnbiTaHUA

B oTueTe Mo UcnbITaHWIo yKkasbliBaeTcs crnefyrolas MHopMaLma:

- UOEeHTUUKaLMA BOMNOKHA,

- [aTa NpoBegeHNa UCTbITaHus,

- CTaTU4eCKuiA NapaMeTp CTOMKOCTM K KOPPO3MN B HaMpsKeHHOM COCTOSIHUK N_(NpW pacTsxeHuu) (Apyrue napa-

MeTpbl — B CT@4 1N PACCMOTPEHMS).

Mo 3anpocy NpeacTaBnAlT CrefyoLyo HpopmaLmio:

- AnaMeTp BONOKHa;

- AnameTp no oborouke (ecnn oHa yuuTeIBaETCS);

- BHELUHWe YCroBUS NpU NPoBeAEHUN UCTIbITaHUS;

- U3MepuTenbHas 6as3a BONOKHa;

- NMepBOHayanbHOe Konn4ecTBOo 06pasLoB B UCMbITAaTENbHOW rPynne AnA KaxAoro HOMWHAIBHOrO 3HadeHus
HarpysKku 1 YUCno 3TUX HOMUHanNbHLIX Harpysoxk;

- BpeMmsi NpefBapuTenbHOW NOAroTOBKM 06pas3sLoB Npu BO34eCTBUI BHELLHWX YCIOBUIA, TAe NPUMEHAETCS,

- MeToA pacyeTa paspblBHOro ycunusa. Ecnv ucnonbsyetca MeTof, NpuBeAeHHbl B A.3 (npunoxeHue A), To B oT-
YeTe yKasblBaloT MoAYSb KOHra cepaLeBuHbl 1 060M04KN BONOKHA;

- 3Ha4YeHUs1 HOMUHAaNbHBIX Harpy3ok.
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MpunoxeHue D
(o6s3aTenkLHoe)

OnpeneneHue CTaTMYECKOW BENTUYMUHBLI N C NOMOLULIO ABYXTOY€YHOro u3rnba

B AaHHOM MpUNoXeHUU NpuBeJeH MeTOA onpejeneHns NapameTpoB CTaTUMECKOH YCTaNOCTH ONTUYECKUX BOJO-
KOH (CTaTMyYecKoii N BENNUMHBI — N_) NPU BYXTOUEYHOM M3rnGe.

D.1 UsmepuTensHoe oGopynoBaHue

D.1.1 UcnbiTatenbHas ycTaHoBKa

BapunaHT UcnbITaTeNbLHOW YCTaHOBKM CXEMAaTUUHO NokKa3aH Ha pucyHke D_1. YcTaHOBNEHHbIe napannefnbHo nnu-
Tbl, MMeloLME XKenobok Ans pa3MeLeHNs BONIOKHA U Pacniopky, AOSiHBI ObITh M3roToBIEHbI U3 TEPMOCTONKUX MaTepu-
anoB (Hanpnmep, Hep)kaBelollei ctanu). Pacnopku ucnonbayloTcs Anst co3aaHus HeobxoauMoro 3asopa Mexay NnuTa-
MWU. BMecTO yCTaHOBMNEHHbIX NapannenbHo MIUT, NOKa3aHHbIX Ha pucyHke D.1, MOIyT UCMONbL30BATLCS CTEKMSIHHBIE TPY-
Obl ¢ OTBEPCTNEM, NPOCBEPNEHHBIM C BbICOKOW TOYHOCTLIO, UMW pacCBepREHHbIE ¢ BLICOKON TOUHOCTLIO MeTanmnuveckne
nnacTvHbl. B JaHHOM criydae cTeHkn TpyO BbINONHAIOT Ty ke (PYHKLINIO, YTO M YCTAaHOBIIEHHbIE NMapannienbHO MUThbI.

D.1.2 Peructpauus paspyuieHUs BOMIOKHA

[nsa perncTpauun paspyLueHAs BONIOKHA MOXET MCMOfMb30BaTLCA aKyCTUMECKWMIA AATUMK U COOTBETCTBYIOWEe KOH-
TPONbHO-M3MEPUTENBHOE YCTPONCTBO BLIXOAHOIO INEKTPUHECKOTO HanpsikeHUsi. Takke MOryT ObiTh UCNONb30BaHbl ApY-
re MeToAbl perMcTpaLumn paspyllueHusl BoNIOKHA, Takue Kak NpofnyckaHue cBeTa no BosiokHy. PemcTpupyiowas annapa-
Typa AOJKHa M3MepsITb BpEMS 10 pa3pblBa ¢ NONPeWHOCTLIO He 6onee 1 %.

D.2 UcnbiTaTenbHag rpynna oopasuos

Obpa3ubl, BXoAsilME B UCTbITaTeNbHbIA Habop 06pa3uoB, NpeacTaBnAioT coboi oTpe3kn BONOKHA ANMVHOW NMpu-
6nuautensHo 30-120 mm. [uameTp cepALEeBUHbI HE06X0AUMO 3HATLb C TOUHOCTLIO A0 11 MKM, AuameTp o6onoukn
HeobX0AUMO 3HaTb € TOUHOCTBLIO A0 5 MKM. Ecnu He yKka3aHHOE MHOE B YaCTHbIX TEXHUUECKUX YCNOBUSAX, TO AJS151 KaXKAO-
ro 3Ha4eHUsl Harpy3ku B UCTIbITaTeNbHbIX IPyNNax o6paswos 40mkHO bbiTb He MeHee 15 06pasLoB.

Pacnopka

O6onouka
BOMOKHA

CepauesuHa
BOMOKHa
r
D1.a — ropusoHTanbLHas npoekums D1.b — nonepeyHoe ceyeHure

PucyHok D.1 — Cxema BO3MOXHOM YCTaHOBKM AN onpejiefleHUs1 cTaTuyeckoid yctanoctu (Npu AByXTo4eUHOM U3mbGe)
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D.3 NpoBeaeHne ucnbiTaHus

WcnbiTaHus NpoBOAST MUHUMYM C MSATHIO pasnnYHbIMU HOMUMHAINBHBIMU 3HAYEHUAMM NPUKNaAbIBAaEMbIX Harpy3ok.
BbibnpatoT BEMUUMHBI Harpy3ok Tak, 4Tobbl MejWaHHOe BpeMsA A0 pa3pyLUEeHUs BOMOKHa BapbupoBanocb oT 1 4 Ao
30 aHen.

YcTaHaBnuBatoT YCTPOUCTBO ABYXTOYEYHOro M3rnba, ncronb3ysi pacrnopku onpefernieHHoro pasmepa Ans obecneve-
HUs Tpebyemoii MakcMManbHOM Harpysku B BepXHeit Touke usrnba BonokHa. [ns pacdeta pasmMepoB pacropok, KoTopble
obecneyat TpebyeMoe 3HaueHUe NpuKnagbiBaeMoi Harpy3ku, Uecnons3yoT ypaBHeHus (B.2), (B.3) u (B.4) npunoxeHus B.
Ecnu ucnonbsytoT cTeknsaHHbIe TPYyObl ¢ OTBEPCTUEM, NPOCBEPIIEHHBIM C BLICOKOW TOYHOCTBLIO, UMW paccBEpreHHbIe C Bbl-
COKOW TOMHOCTLIO MeTannm4eckue nnacTuHel, To d B ypasBHeHWUM (B.3) pasHo Hynto. [Nocne 3aBeplueHns npefBapuTensHo-
ro KOHAWLMOHUPOBAHWUA BONOKHA YCTaHaBMMBAOT B UCTbITaTENBHYH YCTAHOBKY. PerncTpupyroT Bpems [0 pa3spbiBa Kaxzo-
ro obpasua, ucnonb3ys gart4ymk. Heo6xoaMMo cneauTs 3a TeM, YToObl aTUMK He 3adhuKcUpoBan foXHble paspyLUeHUs (Ko-
rfa BOMOKHO He criomanoch), v YTobbl OH hukcupoBan Bce NPouUs3oLLeALLNE pa3pyLUEHWsi BONOKHA.

D.4 PaspylueHus

D.4.1 Pa3pbiBHOe ycunue
CM. B.4.1 (npunoxexue B).
D.4.2 CraTuueckuii napaMeTp CTOMKOCTU K KOPPO3UN B HaNPsHKEHHOM COCTOsIHUM n_(npu AByXTOYe4YHOM

n3rube)
CMm. C.4.2 (npunoxeHue C).

D.5 PesynbTaTbl UCNbITaHUA

B oTuyeTe Mo UCMbITaHWK YKa3biBaeTca crneayrollas MHDOpMaLms:

- UAEHTUD UKALMSA BOMOKHa;

- [aTa NpoBefeHNa UCTbITaHus,

- CTaTN4ecKuit NapameTp CTOMKOCTU K KOPPO3UM B HANPSKEHHOM COCTOSHUM n_(Npu pacTsxeHuu) (Apyrue napa-
MeTpbl — B CTaiUM PacCMOTPEHNS).

Mo 3anpocy NpefCTaBAsOT CreAyHoLLyo MHOPMaLMIO;

- [MaMeTp BOMOKHA;

- MaMeTp no 0BoroYKe (eCNU OHa y4YUTLIBAETCS),

- BHELLHWe YCIIOBUS NPU NPOBEAEHUN UCTIBITaHUS,

- MOAYMb 3MacTUYHOCTU BOMOKHA;

- MepBOHaYanbHOE KOMUYecTBO OOpasLioB B MCMLITATENBHOM Fpynne ANs KaXAoro HOMMUHaNbHOMO 3Ha4eHUst
HarpysKk1 1 YUCIIO STUX HOMUHAMbHBIX Harpy3ok,

- MeToZ pacyeTa n_;

- napameTp pacnpegenexus Beitbynna m_ u3 G.2 (npunoxeHne G) ANA KaXAoro 3Ha4YeHUs UcnbITaTenbHOM

Harpysku;
- CpepHekBaApaTudeckas olwnbka npu pacyete n_;

- 3Ha4YeHUA HOMUHaNbHbBIX HArpy3okK.
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NMpunoxenue E
(ooa3arenHoe)

OnpeaeneHne CTaTU4eCKOM BENTMUUHbBI N C MOMOLLLIO PABHOMEPHOro u3ruba

B A4aHHOM MpunoXXeHNU NMPUBEJEH METO/ OMNpeAENeHnsl NapaMeTpoB CTATUHECKOW YCTaNlOCTU OTAeNbHbIX OTpe3-
KOB OMTUYECKOro BOJIOKHA (CTATUYECKOI N BeNUUMHBI — N ) NpU paBHOMepHOM n3mbe.

E.1 UcneiTaTensHoe 0GopyaoBaHue

UcnbiTatenbHoe obopyaoBaHue AN NpUNoXeHWs1 uambaloweil Harpyskm COCTOMT W3 NPEeLM3MOHHBLIX ONPaBOK
pasnuuHbIX AvameTpoB. K BONOKHY npuknagbiBaloT usmbaiouiee ycunve nytem HamaTbiBaHUs €ro Ha onpasKy (CM. pu-
CcyHoK E.1).

PucyHok E.1 — Cxema BO3MOXXHOI YCTaHOBKU ANl onpeAesieHnsl CTaTUYeCKOn yCTanoctm
(npu paBHOMepHOM n3rmbe)

E.1.1 KpenneHune obpasua

BakpennsioT oba koHLa MCMbITyeMoro oTpe3ka BonokHa. BonokHa MoryT Bbimb 3akpenneHbl Ha KOHL|aX onpaBKy,
Hanpumep ¢ NOMoLbI0O pEe3VUHOBLIX KoJlel uin Knesd uin KNelKou NeHTbI. Vlcnonbsym Kpenex, KOTOprﬁ He no3Bponsder
BOJIOKHY NpocKalib3blBaTb A0 MOMEHTA pa3pbiBa 1 MMUHAMU3UPYET BEPOATHOCTb pa3pbiBa BONMOKHA B KpernneHusix. Perun-
CTPUPYIOT pa3pbiBbl BONOKHA B KPEMJIEHUSX, HO HE paccMaTpUBAIOT BOJIOKHO B KpEnneHUsIX kak 4acTtb obpasua u He uc-
Nnonb3yloT 3TV AaHHbIE NPU AaNbHeALInX pacyeTax.

Ong HaMOTKU UCMbITYeMOro BOJIOKHa Ha onpaBKy HeoOXoAMM OOMOTOUHLI MexaHu3aMm. BonokHo HamaTbiBaloT ¢
MUHUMAlbHbLIM YIJIOM HaKnoHa U Npu HaMOTKe OAWH BUTOK BOJIOKHA He AOMXKeH 3axoAWuTb Ha Apyrow. Mpn HamoTtke
Heobxoaumo usberatb NPUNOXKEHUSI K BOJIOKHY HeXXenatemnbHOro pactsimBpaiouiero ycunusi. Npu HaMmoTke Tpebyetca
AocTaTo4Hoe ycunue, Hanpumep 0,25 H, ana o6ecneueHust KOHTaKTa BOMIOKHA C ONPABKO# MO BCeH J/IMHEe BOMOKHA.

E.1.2 MNpunoxeHue Harpy3ku K BONOKHY

BenunumHa Harpy3kM BapbWpyeTCcA B 3aBUCMMOCTU OT pa3mepa onpasku. Heckonbko obpa3sLoB MCNLITLIBAIOT MPH
YCTaHOBJIEHHOM HOMUHANbHOM 3HAY€HUM Harpysku. [ing metoAa NPOCTOro pacyeta MeAWaHHbIX 3HAYEHWIA UCMONb3YIOT
ornpaBKu onpe/leneHHoro AnameTpa Ans obecneyeHusi yCTaHOBNEHHOTO 3HAYEHMS HArpy3ku ¢ 10MycKaeMbIiM OTKIOHE-
HMeM B npegenax 10,5 % HOMUHaNbHOIO 3HaueHus. [Insi roMONOMMYMHOIO MeToja M MeToAa OLleHKM MaKCMMaribHOro
npas0ono/j06Ms pemcTprpyIOT TOUHbIE 3HAUYEHUS Harpy3km AN Kaxaoro obpastja Ang Ucnonb3oBaHUs B pacueTax.

E.1.3 UsmepeHue BpeMeHN 10 pa3pywieHust

CylecTByeT MHOTO crioco60B U3MepeHUsi BpEMEHU [0 pa3pbiBa, YA OBNETBOPSIOWMX TpeboBaHusIM JaHHOTO Me-
ToAa UCIbITAHUA. OAVIH U3 crocoboB — UCNONb30BATH aKyCTVI‘-IECKMﬁ AaTYUK UK AeTEKTop Ans d)m(caqvwl pa3pylieHus
BOJIOKHA M MOAAuYM CUIHAmNa Ha KOMMbLIOTEp B MOMEHT pa3spylieHusi. [ipyroi cnocob — onmuueckoe AeTeKTMpoBaHUe
NpPUCYTCTBUS ONPaBKM B crieLyanbHOM Aepkartene. [Npu paspylueHUn BOJIOKHA OMNpaBKa BbiTaNKMBaeTCsl U3 AepXaTensl.
Ewe osgHUM criocobom siBnisieTCsl MpoMnyckaHue CBeTa Yepe3 BONOKHO.

E.2 UcnniTaTenkwHan rpynna obpasioB

Ecnu He ykasaHO MHOE B TEXHUYECKMX YCITOBUSIX HA KOHKPETHOE U3/Zlenune, TO B UCTbiTaTeNbHbIX Ipynnax Ans Kax-
AOro HOMMHANbLHOTO 3Ha4YeHNA HAIPy3KN AOIDKHO DbITbL He MeHee 15 obpas3LoB, U ANUHA KaXxAoro obpasua AomkHa ObiTb
1 M. [luameTp cepAaLeBUHbI HEOOXOAMMO 3HATb ¢ TOYHOCTLIO 1 MKM, a AMaMeTp 0000uKU AOSDKEH ObITb U3BECTEH C
TOYHOCTbIO 1D MKM.

E.3 NpoBeaeHne UCNbLITaHUA

UcnbiTanms NnpoBOAST MMHUMYM C MSITHIO Pa3NUYHbIMM HOMMHANBHLIMM 3HAYEHUSIMU NPUKNaAbiBaeMbIX Harpy3oK.
HomuHanbHble 3HauYeHUs1 Harpy3ku BbibupaloT Tak, YTobbl MeAuaHHbIE 3HAaYEHUS1 BpEMeHn 40 pa3spbiBa nexanu B Ava-
nasoHe ot 14 g0 30 gHeiA.
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E.4 Pacuetbl

E.4.1 Paspywaiowee ycunue
Paspywatolliee ycunme o B rwranackansix s Kaxgoro BONIokHa paccyUTLIBAKOT C MOMOLLbIO CreAYIoLLnX ypaB-

HEHWIA
of = Eoer(1+0,5aef ), (E.1)
9
= , E.2
" “D+d, (E2)
o" =0,750., (E.3)

roe E, —mogyne lOHra (72 IMla),

€f — pacTAXeHue, Npn KOTOPOM NPOUCXOAUT paspyLUeHNe BONOKHa,

o — napaMeTp, KOPPEKTUPYIOLMIA HEJTMHEMHOCTb 3aBUCUMOCTU PacTsXeHUs OT NPUKIagbiBaeMoii Harpysku (Tu-
noBoe 3Ha4YeHne a pasHo 6),

df — OuameTp cepALEBUHEI BONOKHA, MKM;

D — pnameTp onpaBKu, MKM;

d. — HapyXHbliA AuameTp BOSIoKHa Mo 060noYKe, MKM.

E.4.2 CraTMyeckuit napameTp CTONKOCTU K KOPPO3UMU B HaNpsKEHHOM COCTOSIHUM n_ (NPU PaBHOMEPHOM

n3srube)
CM. C.4.2 (npunoxeHue C).

E.5 PesynbTaTbl UCnbITaHUA

Mo 3anpocy NpeAcTaBnAT creqyroLLyo nHdopmauuio:

- AnameTp cepiLeBUHbI BONOKHA;

- AnameTp 060nouKY,;

- 3Ha4YeHus AnameTpa onpasok;

- BHELLHWe YCroBWS NpWU NPoBeAEHUN UCNbITAHNS,

- CpefHeKBapaTu4eckas owmnbka Npu pacyeTe n_;

- ANWHa BONOKHa, HaMOTaHHOro Ha ornpaBKy,

- CUna, NpuKknagsiBaemMas Npu HaMoTKe,

- KONn4ecTBO 06pa3L\OB B UCNbITAaTENbLHOM rpynne anA Kaxporo sHa4eHua guameTpa onpaBku U YNUCNO pasSTUYHbIX
JNaMeTpoB onpasok;

- KONUYECTBO ONpaBoK OAHOMO AUaMeTpa.
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Mpunoxexue F
(cnpaBouHoe)

AHanus pacuyeta ONHaMUNUYecKon yCTanoctum

F.1 Paamep o6pasua U konmuyectTso obpasuoB B rpynne

F.1.1 Paamep o6pasua

McnbiTaHue No onpefeneHuto paspbIBHOrO YCUNUA ABASETCA CTaTUCTUHECKUM. Borblloe Y1cno oTAenbHLIX BOMo-
KOH, KaXKf0e U3 KOTOPLIX ABMAETCA NpeAcTaBUTENeM OnpeaeneHHoN rpynnel, AOMMKHO ObiTb UCMBITAHO C LieNblo onpeae-
TNeHns pa3pbIBHOTO yeunus. PesynbTaT BeljaeTca AN BCeid rpynnbl B BUAe BEPOATHOCTHOMO pacrpeeneHus.

KonuyectBo 06pasLoB B McnbITaTeNsHON rpynne U nameputensHan 6asa obpasya onpefensaoT cTeneHb npeacra-
BUTENLCTBA ONpefeneHHo rpynnel U pasbpoc N3MepeHHON BEPOATHOCTU. MamepuTeneHas 6asa Takke BNUAET Ha pesynb-
TaT, T. K. M13MepsieMasn BeN4MHa paspbiBHOTO YCUNWUSA YMEHbLLAETCS NpU yBerM4eHUn usmepuTenbHoi 6asbl BONOKHa.

F.1.2 KonuyectBo 06pa3uoB B rpynne

Ha npakTuke npu NpoBeAEHNM NCNBITAaHUS NPU PasHbIX CKOPOCTAX PaCTHXKEHUS He MOryT ObiTb NOMyYeHbl pe3yrb-
TaTbl C OAUHAKOBEIMU 3HAYEHWUAMMN paspbIiBHOrO yeunus. Heobxoaum ot6op obpa3uoB ANs pacdeTa cpefHero sHavyeHus
pa3spblBHOro ycunusi. LLMpvHa foBepuTenbHOro WHTepBana onpegensetcs pasdpocoM 3HaYeHW paspbiBHLIX yCUIUNA
Npy pas3fn4HbIX CKOPOCTAX pacTseHWs. Mo3ToMy A0BepUTENbHEIA UHTEpBan XapaKTepusyeT TOYHOCTb UCMbITaHUIA Ha
YCTanocTb, U He AABNAETCH XapakTepuUCTUKOWA BOSOKHA.

B Tabnuue F.1 npuBeaeH TUNOBOW [OBepUTENbHLIA MHTEPBAN ANSA PasnUyHbIX KOMOGUHaUWA AMHaMU4eckoro na-
pameTpa CTOUKOCTU K KOPPO3UMW B HaNPsiKeHHOM COCTOSIHUM N, YrNa HaknoHa rpacuka pacnpedenequs Beilbynna m v
KonuyecTBa o6pasLioB 4M1A PasfNdHbIX CKOPOCTEN pacTAXEHWsA. 3T pesynbTaTel NofyyYeHsl MeTogoM MoHTe Kapno —
UMHUTaLmMen naeansHoro pacnpejenenua Beilbynna B codeTaHUM ¢ xapakTepUCTUKOM ycTanocTu, onpegeneHHoi ypas-

HeHueM (A.1) npunoxeHus A. UMuTaLusi NpoBOAMNACk NPU YeThIpeX CKOPOCTAX PaCTSKEHNS], passeneHHbIX no nopsgky
BEMUYUHBI.
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Tabnuuya F.1—95 % JoBepuTenbHbIl MHTEpBan Ans n,

Kornuecteo 06pasLioB B UcNbITaTeNbHOMN rpynne B 3aBUCMMOCTM OT CKOPOCTH pac-
[LencTBu-TensHoe Yron Hakrioka rpad)l/lvl(a TAXEHUA
aHaueHve n, Pacnpggﬁg:lm: Beit-
15 30 45 60

10 15 8,7-11,0 9,3-10,8 9,5-10,5 9,5-10,5
30 9,5-10,5 9,6-10,4 9,7-10,3 9,8-10,3
60 9,7-10,3 9,8-10,2 9,9-10,2 9,9-10,1
90 9,8-10,2 9,9-10,1 9,9-10,1 9,9-10,1

20 15 16,7-24,0 17,6-23,2 18,3-22,6 18,4-22,0
30 18,2-22,0 18,9-21,6 19,5-22,6 19,2-21,0
60 19,1-211 19,5-20,9 19,8-20,5 19,6-20,5
90 19,5-20,8 19,6-20,7 19,8-20,5 19,8-20,4

30 15 22,8-39,2 24,9-37 1 26,2-35,5 26,6-34,4
30 26,0-34,1 27,3-33,3 28,0-32,7 28,3-32,3
60 28,0-32,0 29,2-31,2 29,4-31,0 29,2-31,2
90 28,7-31,4 29,2-31,2 29,4-31,0 29,3-30,8

50 15 33,2-80,6 37,5-72,3 40,5-67,3 41,5-63,7
30 40,0-62,2 43,0-59,8 45,0-57,7 45,6-56,4
60 44,6-55,8 46,5-54,7 48,1-53,8 47,9-53,3
90 46,4-53,9 47,8-53,3 49,1-52,7 49,0-52,3

100 15 49,8-380,0 60,8-268,7 68,5-198,0 71,2-170,7
30 67,1-162,3 76,1-147,7 81,5-1351 83,9-129,7
60 81,5-125,8 87,2-120,7 90,4-116,2 92,2-114,4
90 87,4-123,2 91,7-113,8 93,9-110,8 95,2-110,0

F.2 YucnoBoii anroputm Ans pacuyeta AUHAMUYECKOro NapamMeTpa CTOMKOCTU K KOPpO3UM B HanpsikeHHOM
COCTORIHMM N,

Mo AaHHOMY anropuTMy paccuuTbIBatoT n 1 95 % AOBEPUTENbHBIA MHTEPBAN rOMONOrMYHLIM CpeAHeKBagpaTUye-

CKUM MeToAOoM. Mcnonb3oBaHWe 4aHHOMO anropuTMa orpaHMYeHo UCTBITaHUSIMK, B KOTOPLIX O4UHAKOBOe Yucno obpas-
LIOB B UCMbITaTENLHOM rpymnne yCTaHOBIEHO ANsl pa3HbIX CKOPOCTEN PacTsXeHUsI.
Gjj — J-€ paspbiBHOE yCUrne Ha j-0i CKOPOCTM PacTsKeHWs,

G 4— CKOPOCTb N3MEHEHUs HanpsbKeHMUst MpK /-0l CKOPOCTU pacTsKEeHUs!.
MycTb Vi = Iog(c,-j) anai=1,..., L, uacno ckopocTeil pacTsKeHUs, u ans
Jj=1, .., N/ KonuyecTBo 06pa3LoB ANs KaXa0i CKOPOCTU PaCTXKEHMUS.
MNyctb Xx; =logs, .

Mycte N =S N;.Mycts Y = Z;Z (N;x;)

Nyets X =3 N

7]
1N
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Mycte XX = (ZI-L:.INIXIZ)—NYZ .Nycte YY = (Z,L:Eyﬂ y,-%,)—N\_’z.
Myers Xy =(SE M x.v.)-NxY
yeTs XY ={ X i 20 j=1 XY | -NXY .
XY
S =—— = yron HaknoHa .
XX
(YY-S-XY)

(o N-2)) °

rae SEE — cpefiHekBagpaTudyeckas ownbka pacyeta S.
MycTb SU= S — 1,96SEE. MNyctb SL: S +1,96SEE,

Toraa ny =%—1, Ngu =Si—1, NgL :S—1L—1,
u

Myctb SEE =

rae n,, v n, dopmupyioT 95 % AoBepuUTeNbHbIA MHTEpBar Npu pacyeTe n .
PaccunTbiBalOT:

TouKa nepeceyeHus :7—(8-)_(), (F.1)

rae

Yron HakrnoHa = ”d1+1 =S. (F.2)

F.3 MNonHbli MeToA pacuyeTa paspbiBHOro ycunms

KomneHcauuio Harpysku, npuxoasiieicsl Ha 060MoUKy BONOKHA, BLIMUCASIOT CreAYOLLMM 06pasomM.
PaccumnTbIBaloT YacTb F HanpsbkeHUs, UCNbITEIBaEMOro 3alUTHOW 060r04KOiA BOMOKHa, No dhopmyne

E, (D% -D?)+E,(D? - D?
F= 22(_ 2 1) ;(_12 g) 2’ (F-3)
[Ez (03 -D2)+E, (i Dg)J+Eng

roe Eg_Mo,qynb tOHra cepaLeBUHbI BOMNokKHa, [a;
E2 __ moaynb OHra BToporo cnost obonouyku, Ma;
E1 — moaynb OHra nepsoro cnosi obonouku, Ma;
Dg __ HOMWHanbHbIA AMaMeTp cepALeBUHbBI BOMOKHE, MKM;
D2 — HOMMHambHbIA AMameTp No BTOPOMY crioko 060ouKM, MKM;
D, — HoMUHanbHbI AnamMeTp No NepBOMY Croto 060noYKM, MKM.
VicnonbaytoT 3Ha4eHns £, 1 E, , KOTOpbIe COOTHOCHTCA C paboyeit TeMnepaTypoW, BNaxHOCTLIO U CKOPOCTLIO pac-

TAXeHUs. PacyeT HauxygLuero crnyvas Harpysku, NpuxoasLeinca Ha 06onoYKy, MOXET OblTb cenaH nyTeM 3aMeHbl Mo-
Aynsi KOHra BHYTpeHHel nepBuyHoi o6onoYku Ha GonbLluniA Mo 3Ha4YeHUo MoAy b KOHra BHelLHel BTOPUYHON 060104k,
B aTOM crny4ae faHHble 0 guameTpe u moayne KOHra BHyTpeHHen NepBUYHOR 060MOYKN HEe HYXHbI.

PaccunThIBaOT CKOPPEKTUPOBaHHOE 3HaYeHue pacTArvBarollero ycunus Ta(N), npuKnagbiBaemMoro K BOSOKHY B

obonouKke Npu UcnelTaHUK, cneayroLm obpasom:

0,0008) D2c
Ta — ( ) g p ) (F4)
(1-F)
roe Dg_ HOMWHambHbLIA AMaMeTp cepiLeBUHbI BONIOKHE, MKM;
Gp — VUCMbITaTeNbHas Harpyska npu pacTsxeHny, Ma;
F — vacTb Harpysku, npuxoasiiascs Ha 060no4Ky.
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MpunoxeHue G
(cnpaBouHoe)

AHanus pacuyeTta cTaTU4YE€CKOM yCTanocTu

G.1 FoMonoruyHbIN MeToq

B sTOoM MeTofe ncnonb3yoTcs Bce AaHHble, HO TpebyeTes, YToObl rpaduk pacnpefeneruns Beibynna 6uin ogu-
HaKoBbIM W NUHENHbIM ANst Kaxgoro Habopa rpynn obpasuoB. Tak Kak B [aHHOW METOAMKe pacyeTa WCMosb3yoT Bce
JaHHble, TO YacTo Nomny4vatoT MeHbLLIEE 3Ha4YeHne CpeHeKBajpaTuieckol owmnbkn pacyeTa.

MycTb tI],_ Bpems 40 paspyLueHusi j-oro obpasa npu j-M HOMUHAmNBLHOM 3HaueHun Harpysku. Myctb o — HoMU-

HanbHoe 3HaueHue Harpysku, BosfencTBytolen Ha obpasel. MycTb N, — 4ncno ucnbiTaTenbHbIX rpynn o6pasuos B i-M
Habope rpynn o6pasLoB. [N kaxaoro 3Ha4eHus /, j paccyHnTeIBatOT NapameTp Beibynna w,

wj = In{~ln[1—%ﬂ. (G1)

ANNPOKCMMUPYIOT AaHHbIE K MOLENN TMHERHOR perpeccumn nyTemM MUHUMKU3aUnnM CyMMbl KBagpaTU4HbIX owwmnbok

aln(t,-j)+bIn(ca)+const=w,-j. (G.2)

3HaueHune napameTpa ng = b/a YKa3blBaloT B OTHETE KaK pacyeTHoe.

CpepHeksagpaTuyeckas oluimbka pacyeTa annpokCUMUpPOBaHa ¢ BapuaLyeil 1 koBapuaLmeit a u b B cOOTBETCTBUM
C WX 3Ha4eHnAMK. BapuaLns u koBapuaLus ykasbiBaeTcst GOMbLIMM KOIMYECTBOM CTaTUCTUHECKUX NaKkeToB.

Var (n) = Var (a)/a2 + (b/az)2 Var (a) —2(b/a2)Cov (ab). (G.3)

1/2
CpepaHekBagpaThyeckas olmMbKa pacyeTa — [Var(n)] .

B oTyeTe ykasblBaloT MefnaHHbIe 3HaYeHNs In(t,j) nin(c,).

G.2 OueHka MaKkcMMarbHOro npagaonogoéus

JaHHbIl MeToA Taloke OCHOBaH Ha NpefnonoXeHWW Toro, yto rpaduk pacnpefenenus Beitbynna ans kaxporo
HOMUWHANbLHOIO 3HaYEeHUS Harpy3ku Obin MonyyYyeH U3 0AHOrO0 OCHOBHOrO pacrnpefeneHus paspbiBHOA Harpyaku, U 4To
3TOT rpacduk NuHerHbIH. C NOMOLLbIO AaHHOro MeTofa NoMy4aloT Haunydlwue pesynbTaTthl, HO OH ABNsieTcs Haubornee
CNOXHbIM. [JaHHbIi METOA MOXHO UCMONBL30BaTh NPU ycedeHHOM Habope AaHHbIX BCNeAcTBUE NpexaeBpeMeHHoro npe-
pblBaHWS UCNbITaHWA (A0 pa3spbiBa Bcex 0bpasuoB). [AnA 3aBeplUeHUs BEIYUCIIEHWIA UMEIOTCA CTaTUCTUYECKUE MaKeTbl.
OHM ocHOBaHbI Ha cnefyoLleil BepOSTHOCTHON Mofenu:

F =1—exp[~t; [toms] (G.4)
rae F — wHTerpasnbHas BepOSITHOCTb paspbiBa Npy BpeMeHu paspbisa i ;

t — MacwTabHbIl koadULMeHT pacnpeaeneHus Beitbynna;
m__.napameTp cTaTM4ecKoro pacnpejieneHus Beitbynna.
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Mpunoxexnue H
(cnpaBo4Hoe)

AHanus MeToa0B MUCMbITaHUM MO oNpenerneHno napameTpa CTOMKOCTU
K KOPpPO3un B HanpsiKeHHOM COCTOSIHUMU

H.1 BBegeHue

B faHHOM cTaHgapTe OMUCLIBAETCA HECKOSbKO METOLOB WCMbITaHUA, KOTOPbIE MOXHO WCMONb3oBaTb 4MS Onpe-
JeneHnst napaMeTpa CTOWKOCTU K KOPPO3UW B HaMpPsXKEHHOM COCTOSIHAM OMTUYECKOro BOMOKHa U3 cTekna. Llenbto gaH-
HOTO MPUNOXEHUA ABMSETCH OnucaHne 4aHHOro MexaHWYecKoro napameTpa W AeMOHCTpaLyWsi CBA3U Mexgy pesynbTa-
TaMu, NosTyYeHHbIMU NPU NMOMOLLM pasHbIX MeTOA0B UCTbITaHWA.

H.2 PocT TpewmHbl (Npouecc pa3pbiBa BONOKHA)

MHoromogoBkle BonokHa TunoB A1, A2, A3c n ofJHOMOAOBLIe BOMOKHa KaTeropun B nsrotasnusaroT U3 KsapLeBo-
ro cTekrna, COCTOSILEro U3 konbleBblX TeTpasaparnbHelx o6pasosaHuii SiOs. MexaHnUYeckue cBsA3W Takoro TUNa paspy-
watotea npu Harpyske B 20 Ma (To ecTb MHEpTHas MPOYHOCTL, 6e3 pocTa TpeluHbl). KoHLUeHTpaumsa HanpskeHun Ha
KOHL@X TpeLyuHbl MPUBOAUT K pa3spyLUeHWIo BOMOKHa MNPU MEeHbLUMX Harpyskax [1]. Takas KOHUEeHTpauua HanpskeHun
XapakTepusyetcs KosdPULMEHTOM MHTEHCUBHOCTU HanpPsXXeHU

K =Yova , (H.1)

roe Y — reoMeTpudecknini KoapuLMeHT,
a — rnybuHa TpeLyuHsl;
G — BEMW4YuHa npunaraeMoi Harpysku.
Pa3spyLleHne NponcxoanT npu AOCTUXEHUN K KpUTUHECKOTO 3HaYeHNs ch, cocTasnsowero npubnusntensHo 0,8

MMa [2], [3]. Ans nonyannunTuYeckoi Mnu NonykpyroBoi TpelwuHsbl Y = 1,24 [2]. OTcloaa BUAHO, YTO CYLLECTBYET OAHO-
3HaYyHasA CBA3b MEXAY rMyONHON TPELUMHBI M pa3pbiBHBIM YCUIMEM.

Ha npakTuke pa3pbiB NPOUCXOAUT NPU ropasfio MEHLLUMX 3HAYEHUSAX Pa3pbIBHOMO YCUNUSA, YeM CREaYIoLWnX U3 co-
OTHOLUEHUA FMYOUHBI TPELLMHBI U pa3pbIBHOro yeunus. bonee Toro, paspbiBHOE ycunue AN ONTUYECKOro BONOKHA 3aBU-
CUT OT BpeMeHU. 3T0 0BbSACHAETCA POCTOM TPELUUH BCrefCTBME XUMUYECKON peakuuu B HanpsHKEHHOM COCTOAHMM,
paspyLuatolleil cBA3n. JKCNepUMeHTasnbHble YCNoBUS, 0COGEHHO BOoAa, ABNAIOTCA BaXHbIM (pakTOpOM, BAMSIIOLMM Ha
pocT TpelymH (da/dt). Koppo3susi KBapLeBOro cTekna, Bbl3aBaHHas HanpshxeHueMm, obblMHO ONUCLIBAaETCA CTENEHHOW 3aBu-

n
CHMOCTbI0, [A€ CKOPOCTb POCTa TPelnHbl v paBHa Ak, , rAe A — MacluTabHbIii KoabMLMEHT CKOPOCTH pocTa TpeLyu-

Hbl, @ N — NapamMeTp CTOMKOCTU K KOPPO3UU B HANPsXKEHHOM COCTOAHUU [1]. B Moaenax HaAeXXHOCTU BOSIOKHa faHHas
CTeneHHasi 3aBMCUMOCTb YacTo UCNonb3yeTcs [5], YTO NoKasbiBaeT BaXXHOCTb ONpeAEeneHns BeNuUuHbI n. 3Ta BenuvuHa
MOXET 3aBUCETL OT cneLudUIECKUX XapaKTepUCTUK CTEKNOBONOKHa u/unu ero obonodku [6], [7], [8], [9].

Mpu UChbITaHUAX BONIOKHA METOAAaMM, ONUCaHHBIMWU B AA@HHOM CTaHAapTe, TECTUPYIOTCS CpaBHUTENBbHO Hebonb-
LUKe ANWHBI BOMOKHA, B pesynbTaTe 4Yero nony4aroT fgaHHble N0 KOPpPO3UW B HaNPSXXeHHOM COCTOSIHMM, UMeloLmne pac-
npefeneHne BHyTPEHHEN NPOYHOCTW.

Ha npakTuke Hanuuue MUKPOTPELUWUH B BOJIOKHE (TO eCTb pacnpegeneHue BHELWWHEW NPOYHOCTU HUXeE pacnpepe-
TNEHNS BHYTPEHHEN NPOYHOCTU) NPUBOAUT K pa3pyLleHuto BonokHa. MNo3ToMy Ana pacyeTa cpoka cnyxbbl BonokHa crie-
JyeT UCronb3oBaTh NapaMeTp CTOWKOCTH K KOPPO3UN B HANPSPKEHHOM COCTOSIHUM 3TUX MUKpOTpeLLuH. BeneacTtaue Toro,
YTO [laHHbIi NapaMeTp oYeHb TAXENO ONpeaennuTb, B HacToSALLee BpEMA UCNONb3YEeTCA KOPPO3Us, Bbi3BaHHaA Hanpsxe-
HUeM, UMetoLLas pacnpefeneHne BHYTPEHHeN NpoYHocTH. OnpaBaaHHOCTL Takoro nogxoaa Guina nokasaHa B 3Kkcnepu-
MEHTaX C BOMTOKHOM, U3HOLLEHHBIM TPEHUEM, rAe BUAHO, YTO AaHHbli BbIGOp oTOGpaxaeT Aaxe HauxXyALLyo cUTyauuio.
3HayeHWe n ANS BOMOKHA, W3HOLWEHHOro TPEHUeM, OKa3anoch Boilwe, Yem ANA pacnpefeneHns BHYTPEHHENR NpOYHOCTU
(3], [10], [11], [12], [13].

H.3 Tunbl MeTOAOB MCNbITaHUIi NO onpeAeneHuio CTOMKOCTU K KOPPO3UM B HaNpsXKeHHOM COCTOSTHUM

3HayeHMe napameTpa CTOWKOCTW K KOPPO3UKU B HaNPSXKEHHOM COCTOAHWUU CTaHAapTHOrO ONTMYECKOrO CTEKOBO-
nokHa obblMHO HaxoauTcs B npegenax 17—40, 6onbluee 3HaveHUe cBUAETENLCTBYET O 6onee MeANeHHOM pocTe Tpe-
WKH. Pasnunuus B 3HaYeHUsIX napameTpa 0ObACHATCA pasnuyusamMu B cnocobax namepeHns. Ha npaktuke npUMeHsIoT
[lBa BUAa UCMbITAHWIA: cTaTudeckne u AUHaMuyeckme. [aHHble UCNbITaHUA ONUcaHbl B CNEAYIOLUX NPUIIOXKEHUAX HaCTO-
AlLero cTaHgapTa:

- ANHaMU4ecKne UCnblTaHuA:

npunoxexne A: onpeaeneHne AUHaMU4ecKon BENUUYMHLI N C MOMOLLBIO PacTAXEHUS,

npunoxexue B: onpeaenerHne guHaMU4ecKoi BennUMHbI 11 C MOMOLLBIO ABYXTOYE4YHOro narnba;

- CTaTUYecKue UCMbITaHUS:

npunoxexue C: onpegeneHne cTaTuyeckoi BeNUYMHbI N1 C MOMOLLBIO PacTsKEeHUS,

npunoxexue D: onpejeneHne cTaTuyYeckoi BeNMYMHLI N C MOMOLLBIO ABYXTOHYEYHOro Marnba;

npunoxexue E: onpeaeneHne ctatmyeckoi BEMMHMHBI 1 C MOMOLLBI paBHOMepHOro naruba.
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Kak ykasaHo B NpeacTaBneHHbIX METOAAX UCTIbITAHUA, AAHHBIE UCTILITAHUS NMPOBOAAT B CTaHAAPTHBIX KOMHATHBIX
ycnoeusx. PesynbTartbl 3TUX UCNbITAHWIA HEe AOMKHbI MCMONBL30BaTLCS AN PACYETOB HAAEKHOCTU B YCNOBUAX OTMMYHBIX
OT CTaHAapPTHbIX.

[ins cpaBHEHUA ABYX rpynn UCMbITAHWIA HA YCTanoCTb BO3MOXHO AMNS MCMbITaHUS HA AMHAMUYECKYIO YCTanoCTb
nepeBeCTU UCTOPUIO HAMPYXEHUA B «3MEKTUBHOE» CTaTN4ECKOE BPEMS A0 pas3pbiBa | o [14].

[ns uenbiraHng Ha pacTsxeHue tsﬁaaHMCblBarOT B Buge

_%a. 1 ___fa_
o = ) () (2)

npu o(t)=6t, rae & — CKOPOCTb UBMEHSHWS HanpsXKeHWsl U AMHAMWYECKasl YCTanoCTHAsA MPOYHOCTb Gy =Gy ,

rae f,— AMHaMUYecKoe Bpems A0 paspbisa.

B naHHOM ypaBHEHWM MoApasyMeBaeTCs, YTO BCE NnapamMeTpbl POcTa TPELMHE! ABASIOTCA NOCTOSAHHLIMKA BESIMYU-
Hamu. [Ina Apyrux MeTo[loB UCMbITaHUA, B KOTOPbIX YCUMNE He U3MEPSETCA Hamnpsamyo (TO eCTb BOSIOKHO NOABepraroT
pacTsikeHuo unu usruby), AaHHeIe A0MKHBI GbiTh NpeobpasoBaHkbl B 3HaUeHus yeunus (cm. [14]). B stom cnyyae auHa-
MU4YECKas yCTanocTHas NPOYHOCTL MOXET BbiTb NpeACTaBneHa B BUAS rpaduka 3aBucumoctu (logflog) ot addekTmBHO-
ro BPEMEHM A0 pa3pbla TaK1M ke 0Bpasom, Kak U NPy UCTbITaHUM Ha CTaTUYECKYI0 YCTarnocTb.

H.4 CpaBHeHue 3HauYeHUIA N, NONYyYeHHbIX ¢ MOMOWLIO Pa3NUYHbLIX METOA0B

B mcnbitaHum No kpyrosor cucTeme, NpoBoaMMoM B EBpone [14], ncnonb3yloT NOYTU BCE METOALI UCTbITaHMIA No
onpeferneHnio YCTanocTu noj BO3ENCTBMEM Harpy3ku. PesyneTatel npuBeaeHsl Ha pucyHke H.1, rae nokasaqo kone-
GaHre nsMepeHHbIX 3Ha4YSHWA paspLIBHOMO YCUNUS. B 3aBUCMMOCTH OT METOAA MCMLITaHWA PesynbTaTbl M3MEHSIIOT CBOE
3Ha4YeHWe Nno BEPTMKANIbHOW OCU M3-3a pasHUUbl B 3MEKTUBHON NOBEPXHOCTU CEpALSBMHBI UCTILITYEMOrO BOMOKHA
(ANUHBI M reOMETPUN).

OnHamueckne
W cTaThveckne

= 7 e

0.8

OuHammueckue

JIByxTOuEUHbIN AUHAMUYECKUIA U3rMb
HecxoppextwposanHo

Auwiammueckune

b
BY]

JIByXTOuEUHbIA cTaTnyeckuil uarub

Ounammieckme

o
]

Aunammseckoe pacTaxerme Pasﬁouepuuﬁ crathyeckuis usmb

(¢ ucnonebsoBaHveM onpaekn) vcnbiTatms

|

o
©n

IMHaMmmwiecime
Cratmuecxoe pacTaxeHue (C UCNONL3OBaHUEM 13

PacTArMBaIoWero ycTponcTea)

lg (paspsisHoe ycunue), IMa

HaMeCKne
04 -

|

Crammyeckoe pacTsxeHne
N I d

M A N al 2 a 1 4 al
-2 Ig («adppexrusHoe» Bpema fo paspywenus), ¢ 8

y AnHammveckue
4 W cTaTUueckue

PucyHok H.1 — Pesynbstupytowume rpadmky 3aBUCMMOCTU NpeAena NPOMHOCTU NpU  pa3pbiBe OT BPEMEHW NpU
NPOBEASHUM UCTILITAHWMIA NO KPYroBOW CUCTEME

Ha pucyrke H.2 npuBepaeHbl pe3ynbTaThl, CKOPPEKTUPOBAHHBIE ANA AAHHLIX PA3NUYUA B NOBEPXHOCTU CEpALIEBU-
HbBl BonokHa [8], [14], 4TO NpMBOAUT K MeHbLUEMY pa3bpocy 3HaueHWn «3PEKTUBHOrO» paspbiBHOrO ycunus. Mpadwku
KOPPO3UM B HaNPSDKEHHOM COCTOSIHUW, ONMUCLIBAEMOIA CTENEHHON 3aBUCMMOCTLIO, NPEACTABNSIOT CO60I NPAMbIE NMHUK
(nocrosiHHOE 3HaueHwe n) Npu u3obpaxeHUn BpemeHn A0 pa3spbiBa U NMPUKNAALIBAEMOW HarpPy3ku Mo KOOPAWHATHBIM
ocsaM B norapudpmuyeckom Macwrade. PUcyHoK H.2 nokasbiBaeT, YTo 3HaYeHUe pa3pbiBHOMO YCUNUA NOCTENSHHO CHU-
KaeTcsl ¢ YBENMUYEHUMEM BpEMEHWU A0 Pa3pbiBa; OAHOBPEMEHHO YrOfN HaKNoHa YMEHbLLAETCA (N yBenuuusaercs). 310
BO3MOXHO NPOUCXOAUT M3-3a BNUAHUA BPpeMeHN Ha NOBepXHOCTL CepAaLeBUuHbI BONOKHA, 3TO MOXeT ObiTb BbI3BAHO 3a-
TynnexHvem TpeLyymHbl [13], [15], 4TO CONOCTaBUMO NO 3HAYEHUIO C KOPPO3MEN NOA BO3ASWUCTBMEM Harpy3ku [16]. Hekoto-
pbie UCcneaoBaTenu Aaxe npeanonaralT Hanuume yctanoctHoro npeaena [12], [17].

Ha pucyHke H.2 MOXHO yBUAETL fiBE OCHOBHBIE MPYNNbl UCNBITAHWIA — AUHAMUYECKUE U CTaTUYECKUe UCNbITaHUS.
McnbiTraHus Ha MHAMUYECKYIO YCTanocTb 0BLIMHO NPOBOAAT 32 KOPOTKME MPOMEXYTKU BPEMEHH, YMEHbLUEHHbIE A0 eLle
6Gonee KopoTKMX 3PPEKTUBHBLIX NPOMEXYTKOB BPEMEHU B COYETaHMM C BLICOKMM 3HA4YeHWEM MPOYHOCTU HA paspbis. B
OCHOBHOM MO pe3ynbTartaMm AaHHbiX UCTbITaHWiA NOMlyyaloT MeHbLUMe 3HaYeHUs napaMeTpa CTOMKOCTM K KOpposuu B
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HanpsXeHHOM COCTOSIHUU nd. CTaTUyeckne UChbITaHus Tpe6y+0T HECKO/IbKO 60/bLINX 3aTpart BpeMeHn N COOTBETCTBEH-
HO MEeHbLLNX NnpuknaabiBaeMblX Harpy3ok; no pesynbrtartamM AaHHbIX ncnbiTaHni nony4varT 60NblUNE 3HAYEHNS

H.5 3akntouyeHue

[Mpn cpaBHeHUN pe3ynbTaToB pas/InYyHbIX MEeTOoAO0B ncnbiTaHuii Ha YCTa/IOCTb MOXHO nepeBecTtn AnHamMun4yeckoe

Bpems [0 pa3pbiBa B 3(P(PeKTMBHOE CTaTMYecKoe Bpems A0 paspbiBa M HA060poT. Bosee Toro, BenMuMHa PaspbiBHOMO
YyCUNUSi Ao/MKHA 6biTb CKOPPEKTUPOBaHa B COOTBETCTBUM C 3(P(EKTUBHON MOBEPXHOCTLID CEPALEBUHbI WUCMbLITYEMOrO

BOJIOKHAa.
[Nocne paHHbIX KOppeKU,MVI BMOHO, 4YTO nNapameTp CTOMKOCTMN K KOppo3nn B HanpsAXeHHOM COCTOAHUN He ABNAeTCA

NOCTOSAHHOW BE/NYMHOI NpU M3MeHsLemcss aheKTUBHOM BpPeEMeHM [0 paspbiBa (CM. pucyHok H.2). 310 B 06wmx
yepTax OMUCbIBAET pas/iMunst Mexay AUHAMUYeCKUMUN U CTaTUYeCKMMU MeTo4amMi UCMbITaHUIA Ha yCcTanocTb.
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PucyHok H.2 - Pe3synbTupytolime rpachmki 3aBUCMMOCTY Npeaena NpoYHOCTY Npu paspbise
OT BPEMEHM MpY MPOBEAEHUM WCTBITAHWIA MO KPYTroBO cucTeme
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CBeaeHuns 0 COOTBETCTBUN CCbUTOYHbIX MEXAYHAPOAHbIX CTaHOAPTOB
HauMoHanbHbIM cTaHaaptam Poccuinckon depepaumm

Ta6bnuuya JA 1

OBo3Ha4YeHMe CCbINIOYHOro
MEXayHapoAHOro CTaHaapTa

CTeneHb cooTBeT-
cTBUA

OBo3sHaueHVe N HaMMeHoBaHne
COOTBETCTBYHOLLErO HaLMoHarbHoro cTaHaapTa

M3K 62048

*

* COOTBETCTBYIOLUIA HaLMOHarnbHbIi cCTaHgapT oTcyTcTBYET. [lo ero yTBepXaeHUss peKOMeHAYETCA UCMONb30-
BaTb NepeBof, Ha PYCCKWIA A3bIK AaHHOrO MeXAYHapo4HOro ctaHaapTa. [NepeBo AaHHOro MexyHapoLHOro cTaHaap-
Ta Haxogutca B OTKPLITOM akuMoHep-HOM obllecTBe «Bcepoccuiicknii HayqHo-UccneaoBaTeNbCkUiA, MPOEKTHO-
KOHCTPYKTOPCKWIA M TEXHOMOrMYECKUA MHCTUTYT kabenbHoW npoMbineHHocTuy (OAO «BHUUKI»).
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