B3 11—90/920

TOCYAAPCTBEHHDBHN CTAHHAAPT
COI3A CCP

HUTHU TEKCTHJIbHBIE

METOIbl ONNPEAENEHUSA KOMIOOHEHTOB NMOJHOIO
YAJIMHEHHA NPH PACTA)XEHUW HUTER HATPY3KOAR,
MEHBIIE PA3PbLIBHON

rocT 28890—90

Uspanne opuumanabHoe

TOCYAAPCTBEHHbIN KOMHTET CCCP IO YNPABJIEHHIO
KAYECTBOM NPOAYKUHUN U CTAHLAPTAM

MockBa


http://www.kruzhevo-len.ru/krasivye-salfetki-foto.html

VIK 677.072.6.001.4:006.354 Fpynma Mo9

FOCYODAPCTBEHHDBDHN CTAHIOAPT COIO3A CCP
S e S
HUATH TEKCTUJIbHBIE

MeToau onpejeseHHs: KOMIOHEHTOB MOAHUrO YAJHHEHHS
NpH PacTAKEHHH HHUTeA HArpyskofi, MeHblle Pa3pHIBHOM ToCT

Texlile threads. 28890—90
Methods for determination of shares of total elongation
under tension of threads by less breaking load

OKCTYVY 8140

Dara Bsenenns 01.01.92

Hacrosmuii cranaapt pacnpocrpaHsercss Ha OLHHOYHYIO H Kpyue-
HYI0 NpSIXKY M3 BCeX BHAOB BOJIOKOH, XHMHYeCKHE HHTH H BHICOKOOOb-
€MHYIO NpAMXY M yCTaHAaBJHBAaeT MeTOAbl onpeneseHHss GHCTpooGpa-
THUMOTO, MeAJeHHOOOPaTHMOr0 H OCTATOYHOTO KOMIOHEHTOB MOJHOrO
YANHHEHHS IPH PAacCTSAXKEHHH HUTEH Harpy3ko#, MeHbllle Pa3pLIBHOM.

TlepBuift MeTox INperycMaTpHBaeT OlpelesieHHe KOMIOHEHTOB Ae-
dopMaluK NpH BpeMEHH JelcTBHs craThueckoit Harpysku 120 muu u
nocJje cHsTHs Harpy3kH — 90 MyH.

Bropoit MeTon mpexycMaTpHBaeT MeHee NPOJNOJIXKHTEJbHBIH DEXHM
HCIbITaHus, 00eCneuynBalOMUi onpelesieHHe PAacYETHLIX 3HAUEHHH KOM-
NnoHeHTOB jAedopMmauyu B 3ajaHHLle MOMEHTHl BpeMeHH  (Meroj am-
IPOKCHMAILHH) .

CranpapT He pacnpocTpaHseTcd Ha TEKCTYpUPOBaHHHE, CTEKJAH-
HBIC H METaJIJIH4eCKHe HHTH, 8 TaKxXKe acOecTOBYIO NPSIXKY.

Cranpapr npegHasHaueH /S HCHOJb3OBAHHS €ro Ha CTaJAHH pas-
paGOTKH W NOCTAHOBKM  IPOAYKUHH Ha NpPOH3BOACTBO, @ TaKkKe JJs
OLEeHKH KauecTBa TEKCTHJAbHBIX HHTeH MpH NpPOBeJAEHHH HAYUYHO-HCCJIe-
J0BaTeJbCKHX HCIBLITAHHE.

TepMuHB, IpHMEHSIEMble B CTaHZAapTe, W NOSCHEHHS K HHUM AaHH
B NPUAOKEHHH |.

Usnanue opuunanbHoe
© UspareanctBo cranpapros, 1991

Hactogumuit ctanpapr He Moxer ObITh NMONHOCTBIO MM YACTMYHO BOCHPCU3BEAEH,
THpaXHpPOBaH M pacnpocTpaHen Gea paspemenns loccranpapra CCCP
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1. OTBOP NPOB

Or6op npo6 — mo I'OCT 6611.0 ans napruit maccoli He Gosee
1000 xr, co cnenylOlHM AONOJHEHHEM: HCIBITaHHS NpoBoAAT Ha 10

npobax.
Ilpn moAroroBke K HCHBITAHHIO C OTOOpaHHOK B BHIOOPKY €XMHHIBL
IPOAYKHHH OTMAaThIBaloT OT 1 g0 10 M HHTH, a MeXLYy oOTpe3KaMmu

HHTEH AJs OTAEAbHbIXx HAOJIOAeHHH — OT 3 1o 5 M.
2. ATINAPATYPA

Penakcomerp PM-5. Cxema mpuGopa npegcraBieHa Ha uepT. |.
Cekynpomep no I'OCT 5072.

O6wuit Bug penaxcomerpa PM-5
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3. MOATrOTOBKA K MCIbITAHUIO

3.1. OrobpaHHBle B BHIGOPKY €IHHHLBl NPOAYKLHH [epej HCILITa-
HHEM BbIJePXKHBAIOT B KJAHMaTHYecknx yciaoBusax mo I'OCT 10681. B
STHX XK€ YCJOBHAX JOJXKHbl TNPOBOAHTbCS HCILITAHHSA.
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3.2. PaccrosinHe Mexkay 3axuMaMmH npu6opa (3a3KHMHYIO IJHHY)
ycraHaBauBalT paBHbBIM (500+1) MM; a8 HuMTell ¢ paspbiBHBIM Y-
JauHeHHeM Gostee 15 % — (200 1) mm.

3.3. CraTHyecKylo Harpysky AJs pacTsxKeHHs yCcTaHaBJIHBAIOT PaB-
Hoit 25 uam 15 9, paspbiBHOH Harpyaku, Kotopasi onpelessieTcs IO
I'OCT 6611.2:25 % — ans HHTEH oOCHOBBl B TKauecTBe, 15 Y% — aas
TPHUKOTAXKHOTO NPOM3BOACTBA M YTOUHLIX HHTEH B TKAUeCTBE.

3.4. [Ipa HCHBITaHHH HHTeH, pPa3JHYAIOWHXCA 110 MEXaHHYECKHUM
CBOfiCTBaM, HO NpeJHa3HAYEHHLIX AJf HCNOJbL30BaHHSA B OJHHAKOBBIX
YCJIOBHSIX, Harpyska AOJIKHa OblTb OJMHAKOBOH, He TNpeBhIllaowel
120 cH.

3.5. [TapaMeTpbl HCNLITAHHA [PH HECNOJb30BAaHMM METO/Ja ANNpPOK-
CHMalHH yka3aHbl B Taba. 1.

TaG6auual

Bpemst nocac npexpatleHuns A.ACTBHA HAE-

FPY3KH NPH HCHOJIL30OBaHMH u
Bpewms PY3Ku NPH HC MOCI

annpoKcUMaluHH, MHH
B Cramqecxe‘a RefiCTBHS P UHH,
Ap HATH Harpyska, % HarpysKH,
0T pasphiBHOM MBI

TPe XKOMNOHCHTHOA OJHOKOMIIO IeHTHO#’

[Ipsaxa oauHoy- 15, 25 60 90 30
Hasd U KpyueHas 60 60 30

XuMuueckue 25 120 90 60
HHUTH

Boicokoo6beM- 15 30 30 30
Has npsAxa

4. TPOBEAEHHE HCIIBITAHHA

4.1. Peanakcomerp PM-5 (uepr. 1) npeanHasHaueH AJs HCObLITAHHS
OJHOBPEMEHHO MATH HHUTeHd. YCTaHaBJIMBAlOT PacCTosHHE MeXIy 3a-
XKUMaMy NyTeM NepeMelleHHs HuXkHero 3axkuma I0. Pykositrka 3 me-
XaHH3MAa BKJIIOYEHHS HATPY3KH HA HUTb AOJIXKHA OBITb NOBEPHYTa BHH3,
a BepXHUH 3aKUM 7 3aKpenJieH YCTPpOHCTBOM.

BpaueHdem maxoBuka 9 ycTaHABJMBAIOT yKa3aTeJeM 6 Ha LIKaJje
5 pacrsruBalomyio narpysky. Ha nporuBoBec 4 nojaBelIHBAIOT Ipy3
NpPeABAPHTENbHOrO HATSAXKeHHs. 3aKpeMmsioT OJHH KOHell HHTH B BepX-
HeM 3axkuMe. [Ipyro#t KoHel HHTH 3aBOAST B HHXXHHH 3aXHM, He 3aK-
kpenasa ero. OcBo6oxaal0T BEPXHHH 3aXKHUM OT 3allOPHOTO YCTPOHCT--
Ba. KoHell HWTH, BBICTyHamOUHH H3 HHXKHErO 3a)XHMa, CJerka HaTdArH-
BAIOT TakK, 4ToOn yKasaTeab 2 MOKa3biBaJ HyJeBoe 3HAYeHHe NOo lIKaJje
1, nocJsie uero HUTL 3aKPENJAIOT B HHKHEM 3aXKHME.

Harpy3ky Ha HHTb OCYLIECTBJSIOT NJIABHbIM NOBOPOTOM DPYKOSATKH
3 BJIEBO, Pa3rpy3Ky HHUTH [OBOPOTOM PYKOATKHM Bhmpaso. Harpyska Ha
HHTb OCYILECTBJSETCS LeNblo §. YIJHHEeHHe HUTH 0] HArpy3Ko# H
[OCJIe CHSATHS HATPY3KH ONpefeJsIoT no uikaje 1.
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4.2. Jlonyckaercsi NpHMEHEHHe DEJaKCOMEeTPOB APYTHX KOHCTPYK-
HH#, KOTOpbie OGECNeYHBAIOT CXeMy HarpyXKeHHsi HHTEH, COOTBETCT-
BYIOUIYIO CXeMe HarpyeHUs Ha pesakcomerpe PM-5 u naMepeHue yu-
JIHHEHHS1 ¢ TOYHOCTbIO Ao | MM. [IpoBeseHHe HCHLITAHHH Ha HHX He
JAOJKHO NMPOTHBOPEUHTb pasi. 4 Hacrosmero cranpapra. Ilpu Bo3-
HUKHOBEHHH pa3HOIJIACHM HCILITAHHS IPOBOAAT NOBTOPHO Ha peJak-
comerpe PM-5.

4.3. UcnuTyeMbili OTPe30K HHTH 3aKpemJsIoT B 3axXHMaXx npubopa
noj mpeABapHTENIbHHIM HaTsXKeHHeM, KOTopoe obecleyHBaeTcsi I'py3H-
KOM oIlpeje/ieHHOA MacCH.

4.4. Macca rpy3ska npeiBapHTeJIbHOIO HaTsXKeHHus BLIOMpaercs B
33aBHCHMOCTH OT JIHHEfROH MJOTHOCTH HHTH u3 pacyera  (0,0025+
+0,0002) H/1ekc. ITocae cHATHA CTaTUYeCKOH HAarpy3kKH MpOLECC COK-
pallleHUss HHTH NPOXOAMT MOJA HAaTAXKeHHEM, PABHBIM MpeABapHTE/b-
HOMY.

4.5. Tlpu 3ampaBke B 3aXXHMHl Npubopa He JONYCKaeTcs pacTATH-
BaHHe, PACKpyUYHBaHHE H KacaHHUe PYKAMH HCIBITYEMOrO OTpe3Ka HHTH.

4.6. Hutb nnaBHO HAarpyxaimoT B TeyeHHe 3—4 C H BBIJEPIKHBAEIOT
MO Harpyskofi. YaJiMHeHHe HHTeHl 3aNHCHBAIOT N0 NOKAa3aHHSAM IIKa-
JB yAJHHEHHS B cJejylouine MoMeHTh Bpemenu: 0,07; 0,5; 1, 3, 5,
10, 15, 30, 60, 90, 120 Mmu=H.

4.7. Tlocoe mpexpauleHHst AeHCTBHS  pacTATHBAIOLIEH Harpysku
{mepHOX «OTAbIXa») 3HAYEHHS YAJNHHEHHs HHUTeHi 3aMHCHLIBAIOT B CJe-
nylowue MomeHtsl Bpemenu: 0,07; 0,5; 1, 3, 5, 10, 15, 30, 60, 90 mu=n.

4.8. Pe3ysibTaThl H3MePeHHH 3aHOCAT B NMPOTOKOJ (MpHJOKeHHE 2)
HJH TpPeACTAaBJSIOT B BHAE rpaduuyeckoil 3aBUCHUMOCTH (uepr. 2).

OGwkit BuA AMarpaMMbl «BpeMs — YAJHHEHHE»
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4.9. Ecin B nepuon IeicTBHS Harpy3ku He Tpebyercsi NOCTpoeHHe
rpaHueCKOf 3aBHCHMOCTH Ae(hOpManHH OT BPEMEHH, TO 3HaueHHe yI-
auneHns (0. 4.7) JuXcHpyeTCs TONBKO B INoOcjAegHeld BpeMeHHOH
TOUYKE.

4.10. Tlpu ucmONBL3OBAaHHH METONA ANMPOKCHMALHU IJs OMNpenese-
HHA KOMIIOHEHTOB zxecpopmauun HE€ pEKOMeHAyeTCH HCNOoJb30BaTh B
pacueTax 3HaueHHus yAJHHeHHA B Toykax 0,07 u 0,5 mun.

5. OBPABOTKA PE3YJIbTATOB

5.1. A6comiotHoe GbictpooGpaTuMoe  yaauHenue HUTH (s o) B
MILIJIHMETPAX BEIYUCIASIOT O GOpMyJie

lg o=L 1_Lz: (1)

rue L, — cpenHee apudMeTHUeCKOe NOKA3aHHH yIJHHEHHs HHTeH moc-
Jie AeHCTBHS pacTATHBaloOLlell HAarpy3KH;
Lo — cpennee apubmernueckoe NOKA3aHU# YIJIMHEHMs HHUTeR ue-
pes 3—4 c nocJie CHATHA HArPY3KH.
5.2. AGcoaoTHOE MenJieHHooOpaTnHMae yauauHenne HHUTH (Imo ) B
MUJITHMETPax BHIYHCAAIOT 10 (opMmyae

Ly 0=L2—L3) (2)

rne L3 —cpeaHee apudMerHyeckoe NoKasaHuil yAJiMHeHHS HHUTeH moc-
Jle CHATHsI Harpy3ku B Noc/nelHed BpeMeHHo# Touke. 3Haue-
Hue L; BO BTOPOM MeETOAE PaCCYMTHIBAETCS C NOMOLIbIO am-
IPOKCHMALHOHHOH Mogjenu (cM. 1. 6).
5.3. AGcoaoTHOE OCTaTOYHOE YAJHHEHHE HUTH o, =Lj.
5.4. AGconoTHOE NOJHOE YAJHHeHHe HuTH (l) — cpenHee apHbMme-
THYECKOe INOKa3aHHA YAJHHEeHHs HHTeli nocje AeHCTBHS pacTATHBalO-
mje# Harpy3kH B nocJjefHel BpeMeHHO# royke

l-——L 1=16 o+lu o+locr . (3)

5.5. Homo G6GpICTPOOGPATHMOrO YAJHHEHHS B TOJHOM YAJHHEHHH
BBIYHCJAIOT 1O popMyJae

Ag o= 82 (4)

5.6. Hoao MeaaeHHOOOPAaTHMOrO YIJNHHEHHS B NOJHOM YIJHHEHHH
BHYHCJAIT N0 opMyJie

Auo= ln;o . (5)

5.7. om0 OCTATOYHOrO YAJMHEHHS B NOJHOM YIAJUHEHHH BHIYHC-
st no hopmyae

‘0 T
Dper= 21~ . (6)
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5.8. Cymma
A6.o+AM.O+Aocv=l . (7)

5.9. OtHocuTeqbHOe GbicTpooGpaTuMoe yAJuHeHHe {eso ) B MPO-
LEeHTax BHIYHC/IAIOT 0 dpopmy.e

t5.0— —22 100, (8)

rae L, — HauajbHast (32XKMMHAfA) AJHHA HUTH.
5.10. OtHocHTeabHOE MeNJIEHHOOOpAaTHMOEe  yAJHHeHHEe (ewo ) B
NpOLEHTAaX, BLIYUC/AIOT M0 dopMmy.e
fwo= —2 100, ©)
‘0
5.11. OTHOCHTeAbHOE OCTATOYHOE YAJHHEHHE (& o ) B NPOLEHTAaxX
BBIYHCJIRIOT N0 dopmyae

o= 5 -100. (10)

5.12. OrHocuTe/IbHOE TMOJHOE YAJuHeHue (e) B NMPOLEHTAX BHIYHC-
Js10T no Gopmyaam:

L 3
o=~ -100; (1
e==€g 0+EM 0'{_50(1‘- (12)

5.13. MtoroBbie U MPOMEKYTOUHbIe 3HAYEHHSI OTHOCHTEJIbHOTO IOJI-
HOro YAJHHEHHSI H €r0 KOMMOHEHTOB BHIYHCJASAIOT C TOYHOCTbIO KO Mep-
BOTO JECATHYHOrO 3HAKA.

6. METO ANNPOKCHMALLUH KPUBDBIX AJiIt OLLEHKH
PEJNAKCAUHH NE®OPMALUHN TEKCTUJIbHBIX HUTERN

6.1. AnnpokcuMaLHIO KPUBBIX, OTPaKaIOUIHX pesakcaluio nepopma-
L[HH, TIPOBOASIT NO YpaBHEHHIO TPEXKOMIOHEHTHOH 060OLIEHHOH Mexa-
HHYECKOH MOJeJ/H

e(t, )=¢, 'eﬁt‘/8‘+52'e_t'”z"i‘ea’e_tl/e’a (13)

rae e(¢); — nepopMaluus NpAKH B MOMEHT BPEMEHH ! ; mocje Npekpa-
LIeHHsA AeHCTBHS CTAaTHYECKUH HarpyskH;

€1, €2, €3 — Je(OpPMAlHHK, HUCUE3AIOIHE C BpeMeHeM 3ana3jblBaHUA
617 82’ @3;

©). Oy, O3 — BpeMsi 3ama3fbIBaHUs OBLICTPONMPOTEKAWOLIHX, 3aMejJIeH-
HbIX H 3aTOPMOXKEHHbIX PeJaKCalMOHHBIX NPOLECCOB.

6.1.1. CymHoctb peireHHs ypaBHeHHs1 (13) OTHOCHTEJbHO HEH3BECT-
HbIX KO3 (HIHEHTOB 3aK/MIO4aeTcs B pa3feAeHHH BPeMEHHEIX TOYEK,
pacrooKeHHbLIX B 30He «OTAbIXa» KpuBo# e==f(f) Ha 3-x mocnenoBa-
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TeNAbHLIX 30HAX, B NpelenaXx KOTOpbix COOTBETCTBYIOIIAsi KOMIOHEH-
Ta nedopmauuH % (1<j<3) nocae norapudmuposanus
ONTHCBHIBAETCS ypaBHEHHEM NPAMOH.

6.1.2. Meroauka H npuMep pacyera KOI(PPHLUHEHTOB ypaBHEHHSA
(13) ans annpoKCHMALMH KOMNOHEHTOB Ae(dOpMaluH NPHBEIEHH B
IPHJIOXKEHHH 3.

6.2. [IpornosupoBauue 3HaYeHHH OCTaTOYHOH AedopMaUHH B MO-
MEHTbl BPEMEHH MOCJe NPEKPalleHHs 3KCNEePHMEHTa NPOBOAST 1O ypaB-
HeHHIO OJHOKOMIIOHEHTHOH MOJIENH BHAA

e(f)=¢4-e7 /0, (14)
rae 06o3HaueHHs Te XKe, yTO B ypaBHeHuu (13).
6.2.1. MeroaHKa u npuMep paciera KOI(DOHUHEHTOB YpaBHEHHUS

(14) ans nporHo3upoBaHHs OCTaTOUHOH AedoOpMauUHH  NpHBEXEHH B
npHAoKeHHH 4.
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TPHJIO)KEHHE 1
Cnpasounoe

TEPMHHBI, NPUMEHSAEMBIE B CTAHOAPTE, U NOSICHEHHUA K HUM

Ta6anuma 2
TepMHH O6o3nayenne ITosacHenne
AGconoTrHoe NOJHOE  YA- 1 Ipupawnenue AMHHH pacrAriBaeMok
JIIHeHue HHTH 33 BpeMs QAeHCTBHA CTaTHYECKOHR
HarpysKH, COCTOfIllee H3 TPeX KOMMO-
HEHTOB (4acreif) — GnicTpOOGPATUMOTO,
MeZAJIEeHHOOGPAaTHMOrO H OCTATOYHOTO
Ab6comoroe  GmcTpoobpa- ls o KoMMnoHeHT MOJHOTO yAJHHEHHS, HC-
THMOE YAJHHEHHe yesamollel  cpasy nocJe pasrpysk,
npub/HIKEHHO BHpaKawolwuit ynpyroe
yIAJHHEHHEe
AfcomoTHoe  MeAJEHHOOO- Iyo KoMnoHeHT mosnHOro yAJHHEHHA, HC-
paTHMoe yAJHHEHHe ye3alOUlHit B TeyeHHe BpeMeHH OTAHXa
nocsie pacTsXKeHus, NPOAOJKAKLEro-
csl A0 NpeKpalleHUss yYMeHbIUeHHS MJH-
Hbl HHTH, NPHOJHIKEHHO BLIPAXKAIOUIHiL
BHICOKO03/1aCTHYHOe YIJHHEHHE
AGromoTHoe OCTaToYHOe locr KoMnoHeHT MOJHOrO YAJHHEHHS, He
YAJHHEHHE ncyesaouHi nocje  npeKpallleHHsS
AefiCTBHA HArpy3KH, NPHOJHIXEHHO BHI-
paxkamoluil nJacTudecKoe YAJUHEHHe
OrHocuTeabHOE MoJIHOe e Orromenne alCOMIOTHOrO  MOJHOTO
YRJHHEHHE VIAJUHEHHS] K HayaJbHOH  (32:KHMHOMH)
AJHHE HHTH, BHIPaXKeHHOe B NMpOLEHTax
Ornocuteabnoe  GbicTpo06- €6 o Otnouresye  abco/noTHOrO  GBICTPO-
paTrMoe yAJuHeHne ofpaTUMOro  yAJHHEHHS K HavaJbHeH
AJHHE HHTH, BhIpaXKeHHOe B NMpPOLEHTaX
OtHocuTeNbHOE  MEAJIeHHO- €M.0 OtHouleHHe  alCOJIIOTHOTO — MeJJIeH-
ofpaTuMoe yAJIHHEHHe HOOGPATHMOr0 YAJHHEHHS K HayaJbHOM
JJHHe HHTH, BHpaX{€HHOe B IIPOUEHTAaX
OtHocHTeNbHOR ocTaToy- gocr OrHolleHHe  aGCOJIIOTHOTO OCTAaTOY-

HOe YAJdHHEHHE

Penaxcauns nedopmauun

Annpokcumanys

HOrO YAJHHEHHS K HayaJbHOH  JJIHHe
HHTH, BEIDAaXKeHHOE B MPOLEHTAX

Penaxkcauyounnlfi  noouece, mnpexn-
CTaBJAIOUIHH YyMeHblUeHHe  YAJHHEHHS
HHTH BO BpEeMeHM Ilocje INpeKpalleHus
JAeHCTBHA HATPY3KH

Meroa onpepseneHusi pacueTHHX 3Ha-
ueHHH JedopManuu B 3ajaHHHE MO-
MEHTH BDEMEHH C MOMOIULI0O 3KCNepH-
MEHTa/IbHO BEHOPAHHOTO ypaBHEHHS



HPHJIO)KEHHE 2
Pexomendyemoe

Tabauna 3

IlpoTrokoa 3anucH pesyasTaroB HaGmoneHui

TTopsiakosetii
HOMEpP HHUTH

YanHHeHHe HHTeH, MM

TMOJA Harpy3Koil B MOMEHT BPEMEHM, MHH

| nocieé CHYTHA HarpPpy3KH B MOMEHT BPCMEHH, MHH

9 120 0,07 0,5 1 3 5 w 15 30 60 XD

s DO O N =

Cpentue
3HAYeHHS
YIIHHE HU 5
HUTell

6 ™ 06—0688% 100.1
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NMPHJIIO)KEHHE 3
Ob6a3arenssroe

ANMMMNPOKCUMALLHY KOMIIOHEHTOB AE®OPMALIHH

1. Pacuer kpusbix peaaxkcauud aedopmaumd HUTEH C MOMOIWBIO
TPEXKOMNOHEHTHOR MOAEJH

1.1. Pacuer noydoduuueHToB MOAeNH, NpeacTas/jeHHoit ypasHewuem (13), mpo-
M3BOZAT HauHHAsi ¢ 3-TO KOMIOHEHTA, Nocje NpeABAPHTENbHOIO [e/eHHS BpeMeHHBIX
TOYEK <«OTAbIXa» HA TPH MNOCAeAOoBaTe/lbHble 30HH TaKHM 00pa3oM, YToObl MeXAy
IKCMEPHMEHTANLHBIMY M PACYETHHMH JaHHHMHK OHJla HROCTHTHyTa HaHG6OJblIAR COr-
JlaCOBaHHOCTD.

1.2. JlonyctuM, YTO uUMeeTCs c/eAyioluee pasjeseHie BPEMEeHHHIX TOYEK <«OTAH-
Xa» Ha TPH NOC/Ie40BaTelbHEle 30HH

{Tayr-evotieds Ugree oot 1 {gee ity b

rAe Hj, k; - HHAGKCH Nepsofi H nocieaHed rodek j-f 30HH, 1<j<3.

1.3. Oas onpeneneHus kKo3dduUHEHTOB TPeThero cJjaraeMoro ypaBHeHHs (13)
HCKJIOYAIOTCA H3 DACCMOTPEHHS NepBHe ABa cJaaraevblie H ZeQopManHA B KaXaoH
BpeMeHHOH Touke 3-H 30HB NpeiacTaB/seTcs B BHUAE:

e(t) =gy e %, Lt ) (15)
1.3.1. ¥Ypasnenue (15) nocae sorapudpmuposanus npuobperaer BHA:
lgle(i;) j=lges—(¢:/8;) - 1ge. (16)
1.3.2. ¥YpaBuenue (16) siBiAsieTcs ypaBHeHHeM NpsIMOli BHAA
ys=a+bt, 17)
rie a=lge,, b=—Ilge/0;=—0,4343/8,. (18)

1.3.3. Koadpuuuentnt «a» u «b» ypaHenus (17) onpenensior MeToJoM HaH-
MEHbUIMX KBAaAParoB IO TOYKAM, COOTBETCTBYIOIIHM 3-# BpeMeHHOH 30He.

1.3.4. Koncrautel g; U 03 paccudTbIBalOT ¢ MoMoulbio ypaBHeHH# (18) mo ko3p-
huuHeHTaM a u b.

1.4. Ins onpexnesieHuss Ko3ddHUHEHTOB 2-r0 cjiaraeMoro ypaBHeHHsa (13) uckio-
ja€TCsl M3 pPACCMOTPEHHS IIepBOe cJaraeMoe M JaedopMauusi B KaxaoH BpeMeHHOH
royke 2-i 30HB TPEACTABJSETCa B BHIE

e(t)=es-e O e, TN ety unty) (19)

1.5. Ilas HaxoxKAeHHs HeH3BECTHhIX  Ko03(h¢duuueHtoB &, U 0, ypaBHenus (19)

NpoOBOAAT ero mpeobpasoBaHHe M JorapHpMHPOBaHHe, MOC/e Yero OHO NpHoOperaer

BHA:

lgle(t)—ese 7 1=1ges—(t:/8) Ige. (20)

1.5.1. Pasencrso (20) sBasierca ypasHeHHeM HpsMOil BHAA
Yo=c--df, (21)
rue c=lge,, d=-—0,4343/0,. (22)

1.5.2. Koadpduurenrol ¢ u d ypaBHeHus (21) ompege/sioT METOLOM HAUMEHb-
LIHX KBaApPaTOB MO TOYKaM, COOTBETCTBYIGIIMM 2-if BPeMeHHOH 30He.
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15.3. KoHcTanTsl g, u 0, pPacCUHTHIBAIOT ¢ NMOMOWLbIO ypaBHeHHH (22) no Ko3d-
¢unrentam ¢ u d.

1.6. Ons onpepenenusi Ko>pPHUUEHTOB NeEPBOro CcharaeMoro ypasreHus (13)
ero npeo6pasoBLIBAIOT y € NOMOILBIO JorapuMHPOBAHHA NPHBOXAT K BHAY

—t./3 —t /8,
gle(ty)—ey-e " ey e O =1ge,—(1:/18,) - 1ge; tislt, .t} (23)
1.6.1. PaBenctBo (23) sBasieTcst ypaBHeHHeM NPSAMOf BHAA

h=p+qt, (24)
rne p=lge,, q=—0,4343/0, (25)

1.6.2. Koadduuuentol p u g ypanuenns (24) ONpeAeasiOT METOAOM HaWMEHbINHX
WBaApPaTOB MO TOYMKaM, COOTseTCTBYIOUUM |- BpeMeHHOH BOHe,

1.6.3. Komcrautel e, u @, pacCUMTHIBAKT C  MOMOWKBIO YypaBHenuir (25) no
K03 bHuUHeHTaM p | 4.

1.7. PacuerHbie 3Hauenua JedopMaluH B JoOGOH BpeMeHHOH TOYKe TNOCJe CHHA-
THS Harpysku (/=0 B MOMeHT CHATHS HAarpyskH) onpeaejsdior no ypaBHeHHIO (13).

2. Mpumep pacyera KpHBO# peaakcauuu aedopMaluu

2.1, Tlpn aeiictBun craTHuecKo#i HAarpyskn, paBHOH 15 % paspuBHON, 3 Teye-
wne 60 MuH aedopMmauHs XJONMKOJIABCAaHOBOH NpDAXH JIHHEAHOH NAOTHOCTH 40 Tekc
aocturaa 2,26 %. Mocae npexpaiiieHHst JeficTBHA HAarpy3Kk# NpoHece  pelakCanuu
Aedopmauny Habmopasics B TevenHe 240 MuH. B Ttaba. 4 npHBeseHH 3KCIepHMEH-
TaJlbHble JaHHHe pelaKcaudOHHOTO mpolecca.

Ta6bauua 4

MomcHTHL THHEH MomeHTht 1

np::eﬂu :]nm:xlggp:g ,Eled)gpmgg st BPEMEHH g, ux;nu"(’;{(?;;xgee Ilecbgpﬁ;amm
t, Mun 1, MM ’ t, MuR 1, MM N
0,07 7,1 1,42 60,0 4,6 0,92
0,5 6,5 1,30 90,0 4.5 0,90
1,0 6,0 1,20 120,0 4,4 0,88
3.0 5.9 1,18 135.0 42 0,84
5,0 5,5 1,10 150,0 4,1 0,82
10,0 5,3 1.06 180,0 4,0 0,80
15,0 5,1 1,02 220,0 39 0,78

30,0 4,8 0,96 2400 39 0,78

Tpebyerca HafiTi pacueTHHM cHocofoM 3HAYEHHS KOMAOHEHTOB Aedopmanum mnoc-
Jle NpeKkpalleHus AeHCTBHsS Harpy3ku B MoMeHThl BpeMmenu ot 0,07 xo 240 mun.

22, Mo ’KcnepuMeHTaJbHHIM 3HAYEHHAM AedopMauMH, TMOJNYUEHHBIM B MOMEHTHI
BpeMEeHH TNocJe CHATHA Harpyskn B uHrepBaje or 0,07 a0 90 MHH, pacCYHTHIBAIOT
Koabduunentsl ypasnenus (13) 3Hauenus nedopMauud B nNocJemylolie MOMEHTH
BpEMEHH HCMO/Mb3YIOT AJS OUeHKH CTeleHH COIJIACOBAHHOCTH pacueTHbX 3HaueHHit
AehOpMALHH C KCNEPHMEHTAJbHBIMH 1IPH HCMONB30OBAHUH TPEXKOMIOHEHTHOH MOJEJH,

2.3. BpemeHHble TOYKH «OTAbIXa» ObIH pa3buTBl Ha 3 30HM: OT 4 ¢ AO 3 MHH,
ot 5 10 15 mun; or 30 o 90 MuH,

2.4, Mo ToukaM, COOTBETCTBYIOWIMM TpPETbel 30He W upUBEAECHHHBIM B Taba 35,
onpenensiior Koadduunertsl a u b ypaBHeHusa (17) Ywucno touek n=3
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Ta6aunnas
MoMeHTH o
A Ll I
30 900 0,96 —0,0177 —0,5319
60 3600 0,92 —0,0362 —2.1727
90 8100 0.90 —0,0458 —4.1182
2=180 32 =12600 Y4 =—0,0997 3 Y 4f;=——6,8228
g zt?'z.‘/ai“zii'zyai'it 0.00520:
n2t—(31;)? oo ’
N3Yai Li—2t: - Dya:
= Dl 2 M o oopse7,

gy=—102=0,988:

nZf—(2t;)?
8,=—0,4343/6=929,70

25. Tlo TOuKaM, COOTBETCTBYIOIIUM 2-H 30He H HpHBeAeHHHM 8 Taba. 6, om-
pereasiior KoapduuHeHTH ¢ u d ypasHenus (21). Yneno rouek n==3.

Ta6auuna 6
MoMeHTHl ) . —t /8 .
D % Belm ™ | ymttett—eae™ %) Yai'ki
5 25 1,10 —0,9310 —4,6552
10 100 1,06 —1,0836 —10,8364
15 225 1,02 —1,3212 —19;8187
St; =30 =12 =350 3Y 5 =—3,3358 Sygi+1;=—35,3103
2.5y —3t, Zyai- 1
= 5 - =—0,7217 ;
nZt2—(Zt;)?
. T
_ 3y £ —3ti Ly ——0,0390;

nSf—(St;)?

£;=10°=0,190; 8,=—0,4343/d=11,13.

26. Ile roukam, cooTBercTBYIOIMM |- 30He H TpHBeJeHHWM B TaGa. 7. ompe-
Reasior kKosdduuuenTH p u ¢ ypaBHenus (24). Uncno touek n=4.
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Ta6anuma 7
a- —1:18,
1\:;;1::::: tr“,:. ﬂe?iﬁﬁ"“ y 1i=lg[8“£)t“‘/es=’ = Yty
tl:' MuH 8‘-, 9% —ea‘l— l II
0,07 0,004 1,42 —0,6138 —0,0430
0,5 0,25 1,30 —0,8827 —0,0441
1,0 1,0 1,20 —1,4034 —1,4034
3,0 9,0 1,18 —1,2997 —3,8991
St ;=457  St7 =10254 2Y y;=—4,1996 2Y i £;=—5,3896

3422y —Zt; Syyi- b
nZf—(Zt;)?
n-3yy; ti—24;- 2y

nZi—(2t;)?
g, =100=0,15; ©,=—0,4343/¢g—2,21
2.7. Hckomoe ypaBHeHHe HMeeT BHE
£(#)=0,149.¢7%/%2:214.0,190.¢~Y/11:13 0 9gg. /929,70 (26)

2.8. Pacuernnle 3Hauenus AedopMauuH, NMQJyuyeHHHE MO ypaBHeHHIO (26), mpu-
sefedn B taba. 8. /s cpaBHeHHs B nocieiHell rpade TabaHUB AaHH SKCHEPHMEH-
TaJbHble 3Ha4eHHs AedopMalluH.

q= =—0,1964;

Tabauua 8

Briag B acdopMaunuw, o | 3riavyenns aehopMauHd, o

MoMeHTH

k! neproro BTOPOT
?l:. o Kom?zﬂczaﬂra Kom;)g;?e:m KoMTOHGHTA pacuernde | CrirePRMIN-

1 2 es
1 2 3 4 5 6

0,07 0,145 0,189 0,988 1,32 1,42

0,5 0,119 0,181 0,988 1,29 1,30

1 0,095 0,173 0,987 1,26 1,20

3 0,038 0,145 0,985 1,17 1,18

5 0,016 0,121 0,983 1,12 1,10
10 0,002 0,077 0,978 1,06 1,06
15 0 0,049 0,972 1,02 1,02
30 0 0,013 0,957 0,97 0,96
60 0 0,001 0,926 0,93 0,92
90 0 0 0,897 0,90 0,90
120 0 0 0,868 0,87 0.88
135 0 0 0,655 0,85 0,84
150 0 0 0,841 0,84 0,82
180 0 0 0,814 0,81 0,80
220 0 0 0,780 0,78 0,78
240 0 0 0,763 0,76 0,78
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Ananmaupys pacuernne (rpaa 5) H skcnepHMentaiphne (rpada 6) 3sHaueuus
aedopMmaunii, MOXHO CHeNaTh BHIBOJA, YTO OHHM NPAKTHYECKH COBNAajalmorT, T. K. pas-
HHUA MeXAy HHMH He NPEBHILAET COTHIX Josefi npoueHra. HIckiioueHue coOCTaBaAeT
JHIL TOYKa ¢ BpemeneM oTAnixa 0,07 muH (cM. n. 4.10).

NPHJIO)KEHHE 4
Ob63areavroe

APOTHO3HWPOBAHUHE OCTATOYHON N E®OPMALHH

1. Mporno3upoBanue oCTaTOMHOH AehOPMALHK HHTEH

1 1. Tporko3uposanue octatouHol AedopMainuu nNpoBoaAT B cayyae nHeoOXozm-
MOCTH COKpallleHHsi BpPeMEeHH OSKCMEepHMEHTa U ONpefeJieHHs pacYeTHHIM CNocoGoM
sHayeHufi zedopMalnK B MOMEHTH BPEMEHH, IIpeBHILIAIOIIHE ero.

1.2. lass DpOTHO3MPOBAHHA OCTATOYHON AeOPMalHH  HCMNOJAb3YIOT YpaBHeHHE
(14) — tperbe caaraemoe ypaBHeHus (13).

1.3. Tlpu cokpalleHHH BpeMeHH «OTAnixa» Ao 60 MHH M MeHee, C UEJbIO NOBH-
HIeHHS HaJEXHOCTH NPOrHO3HPOBAaHHs OCTATOYHOH AeOpPMAUU¥ B MOMEHTH BPeMeHH
6onee 70 muH, B ypaBHeHHe (14) BBOAMTCH mMonpaBOYHbY KodddunHent k. Ypasue-
HHe NMPOTHO3HPOBaHUSR NpHOGPETaeT BHA

e(t)=ey/et10s @7)
1.3.1. 3uaueHns nompaBoyHOro kosdduuueHra npuseaens B Tabua. 9.
Ta6auma 9
{, Muu K “ ¢, MuH } K ' f, MHH ‘ K
80 0,94 140 0,88 200 0,83
100 0,92 160 0,86 220 0,81
120 0,90 180 0,85 240 0,80

B npoMeXyTOYHBIX 3HaueHHsAX ! INONPABOYHOTO  KoaddHuMEeHTa oNpeensioT
METOIOM JIHHEHHO! HHTepPIOASIHH.

2. TIppMep NPOrHO3xuPOBaRHs OCTATOYHON nedopMauHu

2 1. XaonuatoGyMaKHyw npsiXKy JuHeHHOH NJOTHocTH 18,5 TekcX2 BBIAEPKH-
BAIOT MO Harpy3ko#, paBHOW 25 % paspuBHO#, B TeueHHe 60 mun. Obmas nedop-
Mauus K KOHIY JdeHcTBus Harpysku cocraBusa 2,9 %. IMTocne cHATHA Harpy3ks Ha6-
Jl0JeHue 3a penakcauueil AedopMauud OPsKH OPOBOASAT B TeueHHe 240 muH. Tpe-
Gyercs HafiTH pacyeTHBIM crnoco6oM 3HadeHHa nedopmanmmu NpPSKH nocle INpekpa-
LleHnsl AeficTBHS Harpy3ku B MoOMeHTHl BpeMmeHH oT 30 no 240 MuE,

22. as pacuera ko3thduuvenroB Moupean (14) wucrnosb3yeM BpeMeHHblE TOYKU
or 3 no 30 Mur BKJ0OuMTENbHO npuBefeHHble B Taba. 10. ITocsaenoBareabHOCTb pac-
yeroB awaJjorkyda nm. 1.3, 1.3 1—1.3.4 npusoxenns 3. Uncno Touek n=>5,
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Ta6auuwa 10

MowmenT
sz:e""bl f% Ag;ggf:gzxeml yq;=1gle())] Ygit;
[ MHH 8(2}) , %
3 9 1,92 0,2833 0,8499
5 25 1,84 0,2648 1,3241
10 0 1,82 0,2601 2,6007
15 225 1,76 0,2455 3,6827
30 900 1,72 0,2355 7,0658
3t ;=63 z[f —1959 IY ;=1,2892 3Y 34 =155232

a=0,2774; b=—0,00155; e;=103=1,894; ©,=—0,4343/6=280,2
2.3. YpaBreHHe MPOTHO3HPOBaHHsl HMeET BHJ

e(t)=1,894 2802 Ly e(t)=1,8%4 _e_t"/zso,z .

2.4. JIpornosupoBanie 3HadeHHi AeopMauud no MoAeasiM ¢ monpaskoit (27) u
Gez wee (14) npusemeno B tala. 1.

Ta6auma 11

3vavycHue RedopMaumH, %

MOMEHT
BpemenH pacueTHoe
t[, MUH SKCNEPHMEHTANBHOS ¢ monpaskoi Ges monpaska
1 2,04 1,89 1,89
3 1,92 1,87 1,87
5 1,84 1,86 1,86
10 1,82 1,83 1,83
15 1,76 1,80 1,80
30 1,72 1,70 1,70
60 1,70 1,53 1,53
90 1,64 1,50 1,37
120 1,62 1,45 1,23
135 1,60 1,44 1,17
150 1,58 1,43 1,11
180 1,50 1,41 1,00
220 1,46 1,43 0,86
240 1,44 1,42 0,80

an aHaJu3e CTeneHu COorVIAaCOBaHHOCTH

IKCMEPUMEHTANbHEIX H DPacCYHTAHHBIX
IByMs crnoco6aMy 3HayeHnii gedopMaLyH, OUEBHIHO NPEHMYLIECTBO NPUMEHEHHS amn-
NPOKCHMAHHOHHOH MOAeJHM ¢ MONPaBKoH. B 5ToM cayuae (fpH BpeMeHH MPOrHO3HPO-
Banus cBuimle 180 MUH) OTK/JOHEHHe pacueTHHX 3HaueHMA Jedopmauup of 3IKCIOEPH-
MeHTaJbHBX He MpPEeBHILIAeT COTHX AOJEH NpPOLEHTA.
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