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[acTosmine peKoOMeHAAUHMH YCTAHABJAHBAIOT COCTAaB, IEJeBCE HAa3-
HayerHre, 00J1aCTh PACHPOCTPaHeHUs, KJjaccuPUKauuw u obo3HaueHHe
KOMIl,ieKCca HODMATHBHO-TEXHUYECKHX U PYKOBOASLIHX JOKYMEHTOB IIO
ofeclieyeHHi0 H2HOCOCTOMKOCTH H3AeJHH ([ZaJjee — KOMIJIEKCA).

YcTanoBaeHa KJaacCHPUKaAUHUA OCHOBHOIO TpHOOTEXHHUYECKOIro Mo-
Ka3aTte. s KadecTBAa — H3HOCOCTOMKOCTH — H  METOJHKA  OTHEeCeHHd
DPUKLUHOHHOTO COMNpPsIXKeHUsd, ero JeTaJjied U MaTepHaJlioB K COOTBET-
CTByKOUWeMy KJaaccy. IPerdaMedTHpyeMblil [0KAa3daTe b H COOTBETCTBYIO-
masi Kiaccudukallyg pacnpocTpaHsdoTcsa Ha COIpsxKeHusdA, paboralo-
HiHe B YCJAOBHAX TPEHHUA CKOJIbXKEHHUA, KAa4eHHA U KadyeHHsT C MPoO-
CKAa.1b3bIBAHUEM.

Meroauka onpelerTeHUs 10Kaszarte. icil H3HOCOCTOUKOCTH, BKJIIOUAS
BONPOCH! MCHOBITAHHHU H aHaJnau3a 3XCNIyaTaUUOHHOH HHpOPMaUuH, AJA
onpeaeeHHIOH Tpynnbl OIHCDGCLHON [IDOAYKUHH AOJXKHA OBITH yCTa-
HOB/IeHA HODMATHBHO-TEXHHUECKOH AOKYMEHTalUeH.

QJo3Baueliis, NpHMendgeMble B HacTOALIHX DEKOMEHIalHSX, NDH-
BeJeHbl B MPUJAOKEHUHN .

1. ONPERENEHME U HASHAYEHUNE KOMIMNEKCA

1.1. KoMnekc HOPMATHBHO-TEeXHHUYECKHX M DPYKOBOAAILHUX AOKY-
MeHTOB IO 00ecneyeHHI0 HU3HOCOCTOUKOCTH H3JeJHH IpPeICTaBJieT CO-
G0od cucTeMy B3aUMOCBA3aHHBIX JOKYMEHTOB, perJaMeHTHPYIOLIHX
CpeACTBA M METOIABI OLEHKH H KOHTPOJsT TPpHOOTEXHHUECKHX Xapak-
TePHCTHK IOBEPXHOCTHBIX CJIOEB MaTepHaJ/iOB JeTadedl (PPHKIHOHHBIX
CONPSAXKEHHUU, a TaKXKe THIOBHX (PUKUHOHHBIX CONDSXKEHHH B I1eJIOM
(TopMo3a, cuenHble (QPHKUHOHHBIE YCTPOHCTBA, OIOPH CKOJIbLIXKEHHS
U Ap.) C LeJbl0 NOBHIWIEHHS MX HaJeXHOCTH H 3G (PeKTHBHOCTH.
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1.2. 3ajauavu KOMII.IeKca sIBAsIeTCS YCTaHOBJIEHUE:

CHCTeMbl €1MHLIX IOoKasare.ieli, MeTOI0OB H CPEICTB pacdeTrraii A
9KCIIEPUMEHTAJbHOH OUeHKU TpuOOTeXHHUYECKHX CBOHCTB  XOHCTPYK-
HHOHHBIX U CMAa30YHBIX MaTepHa.10B;

CUCTEMVBl KOHCTPYKUHMOHHBIX H TEXHO.IOTHYECKUX METOJI0B U CPeICTB
MOBBIUIEHUS H3HOCOCTOMKOCTH MAaTepHaJoB H  YBEeJAHUYEHUSA CPOKOSB
CJIVXKObI MalIHH U MEeXaHH3MGB nyTeM VYJAVYIUCHHA TPUOOTEXHHUYECKIIX
CBOHCTB HX 3.1eMeHTOB:

TpeboBaHuil K ¢cOOpy U oOpaboTke HHOPMALHH O IOKasaTeafX
TPUOOTEXHHYECKHX CBOUCTB MarepHaJ 0B U TUIGCBLIX CCHPSKEHHH.

1.3, HopMaTuUBHO-TeXHHUYECKHMHA H DPYKOBOIAUIIUMH JOKyMeHTaMH
KOMIlJIeKCa ABJSIOTCA TOCyJapcTBeHHBIE H OTpac.eBbie CTaH1aDpTH,
CTandapThl NPEeANPHSTHH, MeroaHueckHe ykKaszaHusag (MY) u meroan-
yeckue pexoMenzauuu (MP), marepuann rocyiapcTBEHHOH C.1yx0HI
CTaHAapTHBIX cnpaBouHbiX gaHHbix ([TCCCI).

2. COAEPHAHME U KNACCHPUKALKG HOPMATUBHO-TEXHUYECKHMX
M PYKOBOAQALWINX ROKYMEHTOB M OBO3HAYEHME A OKYMEHTOB
KOMIJIEKCA

2.1. CocraB HODMaTHBHO-TEXHHUUECKHMX H PYKOBOAALIUX JOKyMecH-
TOB HO KJaCCUPHKAUUOHHBIM TpyIiaM J0JKeH COOTBETCTBOBATL fIpH-
BeIeHHOMY HHIKe.

['pynna 0 — obuiue BONPOCH H3HOCOCTOHKOCTH!:

CTPYKTypPa KOMIJIEKCa JOKYMEHTOB;

TEePMHUHOJIOTHS;

IPHHIUIILI HOpPMUPOBAHUA NOKa3aTeJeH TPHOOTEXHUUYECKHX CBOWCTB;

NOPAI0K BKJAKUYEHHST HOPMBI MO TPHOOTEXHHYECKHM TOKasaTe.1dM
B CTaHaapThl Ha oO0liHe TpeOOBAHHA K KaueCTBY NPOAVKIIHH;

3KOHOMHUecKHe NpobaeMbl H3HOCOCTOUKOCTH;

BOIIPOCHl OPTaHH3AIIMOHHO-METOAUUECKOTO o0ecneyeHuss U3HOCOCTOMH-
KOCTH;

rpynna | —HopMHpoOBaHHe TpUOOTEeXHHUECKUX MoKaszarteleH:

obuue TpebOBAaHUA K HOMeEHKJaType H HOpMaM TpPpHOOTEXHHUECKHX
nmokasaresedl MaTepHaJoB (QPUKIHOHHBIX CONPAXKEHHH H MaWlHH B
1He/J0M;

[TpaBuJia BeIOOpa M 3afaHusg TpuUOOTEXHUUYECKHX IOKaszarteleH XKa-
yeCcTBAa B HOPMATHBHO-TEeXHUYECKOH NOKYMEHTAIIHH;

IpaBHJla YCTAHOBJIEHHSA H HODMBI IpeldeJibHBIX COCTOSSHHH HO TPH-
OOTeXHHUYeCKHUM IOKa3aTeJsiM;

DYIIa 2 — HCOBITAHUA M KOHTPOJIb U3HOCOCTOUKOCTH:

MeTOAbl OUEeHKH IoKa3arened TpHOOTEXHHYECKHX CBOUCTB KOHCT-
DYKUHOHHBIX H CMAa30YHbiX MATEpPHAJIOB;

CPeACTBA OHEHKH nokasartesed TpUOOTeXHHUYECKHX CBOHCTB;

METOAbl KOHTPOJS TEXHHUECKOIO COCTOSHUS (QPUKUHOHHOTO CONpS-
JKEeHU;



P 50—95—88 C. 3

METOAB YCKODEHHBIX PeCypPCHBIX HCNBITAHHH MALIHH M HX 2JIeMeH-
TOB;

rpynna 3 — MeTOJABl pacuera U3HOCOCTOUKOCTH:

MEeTOJBl pacueTHOH OLEHKH Mokasarenedl TpPUOOTEeXHUUECKHX CBOMCTB
(OPUKIHOHHBIX CONPAXKEHUH;

MeTO/bl pacuera pecypca THUNOBBLIX (PPUKUHOHHBIX COIDSISKEHHH IO
TPUOOTEXHHUECKHM MOKasarTedaaM KaueCTBA;

rpynna 4 — Metoibl obecnedeHus] U3HOCOCTOHKOCTH:

oOmue tpeOOBAHUA K KOHCTPYKIHOHHBIM M CMAa30YHBIM MarepHa-
JaM U HX NPHMEHEeHHUIO0 BO QPUKIUOHHHX CONPAXKEHHUAX;

METOABl KOHCTPYKTHBHOTO obecneueHHst TPpHOOTEXHHUECKUX IOKa-
3aTe/ieH KayecTBa;

rpynna o — cO6op u oOpaboTKa HH(POPMALMOHHLEIX JaHHBIX O TPH-
SOTeXHUUYECKUX XapaKTEePUHCTHRAX:

opraHuzanus cbopa u o6paboTku HHOOPMAUHUOHHBEIX JJAHHHIX (POPMHI

JCKYMeEHTOB 1o cbopy U 06pabotke HHPOPMAUUOHHBIX JIaHHBIX;

rpynnel 6—9 — peseps.

3. KNACCUDUKAUNG USRENUHA © MATEPUANOB NO U3HOCOCTOHUKOCTM.
KIACCH! MBHCCOCTOUKOCTHU

3.1. Kiaacc HM3HOCOCTOHKOCTH onpepelsior no 6e3pazMepHOMY IHO-
Ka3aTe I H3HOCOCTOUKOCTH M, KOTOPBIK paCCUUTHIBAIOT KAaK BeJIU-
YHY, o0paTHYIO UHTEHCUBHOCTH HU3HAUIUBAHHUA, IO QODPMYJIEL

Al
A

H—=

rie AH — npupatyesne JHHEHHCro usHoca 3a HapaboTky AL, usMme-
DSIEMVIO B €IHHHLAaX NYTH TPpeHHsa (oAHHAKOBHIX ¢ Af).
FI3HOCOCTOHKOCTL OTpeAeadgioT, CUuTasl ee NOCTOSHHOW Ha HHTep-

Ba.j1e Nyt tpeHuss AL.
[lpuviepsl ompesesenuss NyTH H IJIOHIAAM TPEHHSA NPUBELEHH! B

OPHIOKCHUU 2,

D

[Ipunveuadns:

i. CBA3N MeXIy mnoxasareneM HIHOCOcTORKocTH M, ycraHaBuBaeMbie HaCTOSN-
WitM ZOKYMEHTOM, M IAPYIUMY XapaxTepUCTHKaMH HM3HAUIUBAHUSA INPHBEACHH B IIpH-
JIOMeHuH J.

2. Tl~gococrolixoc:p onpeaesstor NI KOHXKPE HhIX VCMOBUH HCNEITAHIH COGpPiA-
ACHIT, NapakTepl3yeMbix martepiiaioM KOHIpTea | CMa304YHdhM MAaTepua’IoM, reo-
ME&TnHel 11 KIIHeMaruhOil COMPSKCHIIA, 42TTY304HBIM [ CKODPOCTHBIM pPeXuMoM iU
NPOLUMI (DAKTODAMHU, CVIIECTBCHHO BAHSIOIIAMU Ha NPOLECC W3HAUIMBAHMIL.

3.2. ¥YCTaHaBJ/dUBAKOT AeCATh KJIAaCCOB H3HOCOCTOMKOCTH OT 3 A0 12
BKTIOUHTE/NBHO; KaXKABIH KJAaCC U3HOCOCTOHKOCTH pa3bUBAIOT Ha MAThH
pPa3psaioB.
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3.3. Hss1 oTHeceHus 3agaHHOH H3HOCOCTOHKOCTH H K oOlpeaeseH-

HOMY KJacCy €€ MpeAcTaBJasIOT B NOKa3aTeJBHOW UJH JIOrapupmuye-
CKOH (opMe;:

[,;’r:GLK- 10K, lgﬁﬂlgO’K—l—K,

rie nokasarteibp K (xapaKTepHCTHKa Jorapupma) — 1esaoe 4Hcao,
o003HauamwIee KJaacc H3HococTOMKOCTH 1o TabJa. 1,

Tacanua l

KJaacch! M3HOCOCTORKOCTH

Kaacce
Kaacc H3HO- HUHTepBan HaMeHEHUS HanococTol- HuTepBaa uU3MeHeHHA
COCTORKOCTH, TMOKA3ATEdSI HIHOCOCTGH- i KoCTH NOoKa3aTeVId H2HOCOCTCH-
K KOCTH K ’ KQCTH
= |
!
3 103 H <10 | 8 108 H <109
4 104 < H <108 ; 3 109<H <101
5 105 T H <108 i 10 1010 <101
6 108 < H <107 ‘ 11 O < M <1012
7 107 < H <108 t 12 1012 H 103

a MaHTtucca Jorapupma H —lgax (10<ax=<<l) cayxkut Ejas OTHe-
CeHHsI K Onpeae/ieHHOMY pa3psaly B COOTBETCTBHH ¢ TabJ. 2.

Ta6aouuna 2

Paszpaanl M3HOCOCTOMKOCTH

Hureppannl HU3MEHEHUS
Paspan T
U3HOCOCTOH -
HOCTH HartypanbHag WxaJaa JlorapudMuduecKkas IHka.13
| ! 1,0 <Cag<< 1,99 0 <lgaxg<0,2
2 1,58=<Car < 2,51 0,2<lg ax<0,4
3 2,0l <<axg<< 3,98 0,4<lg ax <06
4 3,98 <<ax< 6,31 0,6<1lg ax<0,8
5 6,31 <<ax<10,0 0,8<1g ax<1,0

[Tpumep. [lycts usnoc AH Ha nytH tpeHuss AL==5,4-10°Mm cocTa-
Busa 7-10-%u. [Toxasarear wu3HOcocrofikocTH H=7,71.-10® (lgHd=
=8,89). Cnenosarenbno, K=8, ax=7,71 (lgax=0,89), 1 3a1anHOoe
3HaueHHe M OTHOCHUT JeTaJjb K b-My paspsay &-ro Kjacca LIKaJhl U3-
HOCOCTOHKOCTH.

3.4. 1lpu HepaBHCMepHOM pacnpe/jle’ edHH H3HOCA O NOBEPXHNCTAM
TPEHHsI KJAaCC H3HOCOCTCKOCTH ONpene. sal0T B YCIAHCBJIEHHOM MecCTe
(ceueHHH, TOUKe) HJH B MecTe HauboJbilero MsHoca. [Ipw ouenxe
H3HOCOCTOHKOCTH CONpSIKEHUss MOXKeT OBITb YCTAHOBJIEHO TaKXe
B3aHMHO€ pacIoJIOXKeHHe KOHTAKTHPYIOINUX JAeTaJleH.
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Metoauka onpejeseHusa KJjacca H3HOCOCTOHKOCTH 1O pe3yJibraTaM
HCIIBITAHUW HA H3HOC IIpUBe/leHa B NPHJOXKEHUH 4.

3.5. Hass obo3HaueHHs KJjacca H3HOCOCTOMKOCTH VCTaHaBJAHBAIOT
OYKBEHHO-LUMPOBOM CHMBOJI, B KOTOPOM TiepBble ABa MecTa 3aHu-
MaloT nponucHbole OykBel KM, 3a KOTOpHIMH caeAyer uucao oT 3 10
12, o603Hayamwlilee KJacc, H NocJje KOCOH uepTHl — UUppa ot 1 go 95,
COOTBETCTBYIOILAA pa3paly B RaHHOM KJacce.

IIpumep. Cumpon KWM10/4 osHauaer 4-# paspan 10-ro kisacca us-
HOCOCTOHKOCTH, UTO COOTBeTCTByer  aumanasoHy 3,98.101%CH L
<6,31- 109 B rtex cayuasx, koraza HeoO6X0AHUMO YKa3blBaTh AHaMNa30H
H3HOCOCTOUKOCTH, BBIXONALIMH 3a Tpelesbl OZHOTO KJacca HJAH pas-
psjla, nochre OYKBEHHBIX CHUMBOJOB (uepe3 THpPe) VYKashlBAOT [Ba
LUPPOBLIX 0003HaYeHHs, COOTBETCTBYIOUIHX TPaHUIlaM 33aJaHHOrO HH-
TepBaJa.

[Ipumep. HMuTepBany usHococroiixoctu 1,72-109<CH <5,23. 10
COOTBETCTBYeT cJeayloliee o003HaueHHe KJaacCa H3HOCOCTOHUKOCTH:
K1 9/2—10/4.

3.6. TunuuHble 3HAUEHUS HIHOCOCTOHKUCTH, PEXKHMBl TPeHHS pAla
jetasded pacnpoCTPAHEHHLIX CONpSAXEeHUH M  COOTBETCTBYIOLIHE UM
KJIACChl H3HOCOCTOWHKOCTH NDUBEACHBI B NMDU.JIOXKEHIH O.

[IpuMenbl HCNOJIB30BaHHA KJ1acCCOB H3HOCOCTOHKOCTH Ha pasJjHy-

HbIX CTalUAX XKU3HEHHOTrO LHK1a TpudOTeXHUUYECKHX H3J4eJHH IpUBe-
A€HBl B NPHJOXeHHH b.

2—42
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ITPHJIOXEHHE 1
CnpasouHoe

OBEO3HAYEHMA

K -—xnacc U3HOCOCTOHKOCTH,
(g — pa3paji KJgacca H3HOCOCTOHKOCTH,
H —y1okaszaTeslb H3HOCOCTOHKOCTH;
l —HTeHCHBHOCIb H3HALUUBAHNHA;
Y -—CKODOCTb H3HAIUHUBAHUYA;
E —»HepreTHuecknii mokasaTeab H3HOCA;
(D — pak10p H3HOCA;
H —- IHHeHHBIH H3HOC;
Hy-— u3H0C 3a BpeMst npupaboOTKH;
M —MacCOBHIH H3HOC JAETAaJIH,;
A, —njaomiaab NOBEPXHOCTH KOHTaKTa;
A, —mjouiafib NOBEPXHOCTH TPEHHSA,
T -——HapadoOTKa;
{ —BpeMsi OTHOCHTEJbHOTO ABHXEHUA JleTadel CONpAXKEeHUs;
l. -——BpeMs CKOJbXeHHSA B PUKCHPOBAHHOH TOUKe MOBEPXHOCTH TPEHHA,
{o —NepHOA IOBHKEHHUS,;
L —1nyib 1peHHs;
Ly -—1nylb 1peHUST KAYEHUS;
Lo-—nyTh TpeHUsl 32 BpeMda NpupabOTKH,
[; —NyThb TpeHHS (- AeTaJM 3a LUK/,
W —pabora TpeHus,
f-— CcHJIa TPEHHH,
M, -~ MOMEHT HA BeAVIléM 3BeHC;
(§ — AaBJEHHE;
U —CKOPOCIh CKOMbIKEHIIA;
0) -—— V[JI0BAs CKOPOCTHh BPAIleHHs JeraJti;
A -—KO2(hOHIUEHT CKOJbIKEHUS,
Ng -—UHCJ0 NepHoaoB ABUXKEHHS (NMPH BpalleHHH — 4diic 10 000pOTOB);
0 —IJIOTHOCTL MatepHaJa;
04 -— TEKYLIHH PajHyC NOBEPXHOCTU TPEHHs JHETaJH;
h — X0/ T0Ja3YVHAa;
d, —UIMPUHA JOPOKKH TPEHHSs;
B —npOAOJbBHLIM pa3Mep AeTaliu;
U — YIJIOBOH DasMep cerMenra TOPLEBOU Maphl TPEHHA;
2, —YHCJAO CEeTMEHTOB B TOpUEBOH Iape;
r —-pajudyc AeraJu;
b, — NOJYHIMPHHA NJOILIAAKH KOHTaKTa;
(o —IIQOJYyYroJ KolTaKTa AaHHOrO 3JIGMEHTa,
% -— KO3(MPHUHENT NPOCKaab3LIBAHUS;
X, ¥ — KOOpJAHHATHl TIOBEPXHOCTH TPEHUS;
n —obllee YHCJAO H3MeDeHHH;
b —cpenHMH Jorapudm H3HOCOCTOUKOCTH;
S? —— Aucnepcuss Jorapudma H3HOCOCTOHKOCTH;
v, P -—311aueHHsA BepOSsITHOCTH,;
Xg, Xy -—BEpDXHHH MW HHXHHUH HAONYCTHMbLIE MNpedenbl Jorapudma H3HOCOCTOHKOCTH;

I
{, 1 ,—=KO3(DP({HUIHEHTH BEPOSITHOCTHOrO paclipeaeseHus;
2, —~Y-KBAHTHJb HOPMHDOBAHHOTO HOPMAaJbHOTO paclpeleseHHs;

V r —KO3dDUIlHEHT BapHallHH pecypca;
R —pecypc usjeauss (KM);
R .~ Y-TIPOLLEHTHBIH pecypc;
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O p —CTaHJapTHOE OTKJOHEHHE pecypca;

Az —npupalieHue BeJUYHHH Z:
X —ajorapupm nokasartean H3HOCOCTOHKOCTH.

M BnekchH

{ —HOMED HAeTaJlu,

/i — BOJIMYHHA TIpH HM3MEPEeHHH JNHHEHHOro H3Hoca H;
M —— BEJHYHHA IPU H3MEPEHHH MACCOBOro u3Hoca M;

Y—BeJHYHHA, OTHOCAILAACA K CONPANKEHHIO B 1leJOM;

n — BeJHYHHa, OTHOoCSULadACad K npeaeJbHOMY 3HAYEHHUIO Hapamerpa.

[TIPHJIO)KEHHE 2
Cnpasgodroe

ONPELAEAEHME NYTH M NNOWAAM TPEHMS

CHJ0BOE B34HMOIEHCTBHE TPYUIHACH TeJq MPOHUCXOAHT HA NOBEPXHOCTH KOHTAaK-
Ta ¢ nJaowansio Ap O6JacThb KOHTAKTAa, IEpEMellasich B fNpOLecce CKOJbXKEHHS 3Jle-
MEHTOB IMaphbl TPeHUH M0 HX [MOBEPXHOCTAM, OMETaeT Ha KAaXAOH H3 HHX yYacTOK
njaodiagbio Ap; (i=1, 2), Ha3bBaeéMEBIH TIOBEDAHOCTBIO TPEHHA.

B o6uiem caygae Apy 7% Are 1 Ar;>=As (cMm. yept. 1), rae Aa — reoMerpuuec-
KHI napaMeTp conpsixkeHnus, a A., — napameTrp ero i-ro sJjeMenrta. 3HaueHuHs A,,
Ay, COPEAEAssIOTCS MeOMEeTPHEeH B KUHEMAaTHKOH COMNpPAKeHHs.

VisHoc paccmaTpHBaKOT KakK (PYHKUHIO HApaOOTKH, B KajecTBe KOTOPOH HCOONbL-
3VIOT BpeMsl CKOJAbXKeHHHA f., pabory W u nyTe L TpeHud. B KauecTBe GCHOBHOIG
napaMerpa HapaOOTKH NPHHHUMAT NYThL TpeHus L, NPeACTABJAINUHA CcOOOH nepeMe-
HieHHe HEKOTOPOH TOYKH HCTHpPAeMoro Tteja M0 MOBEePXHOCTH CONPHNKEHHOI'O ¢ HUM
3a BpeMsl HAXOXJeHHd 5TOU TOYKH B KOHTaKTe. (CBA3b NyTH TpeHHA AL ¢ OcCTalb-
HbIMH NapaMeTrpaMmMH HapaOOTKH MNPH CKOJAbXKEHHH OnpeiedisioT COOTHOUIEHHEM

AW
AL=vAf = o (1)

rAe v — CpeaHssd CKODOCTH CKOJBMXKCHHA AAHHOH TOYKY 32 BpeMs CKOJVIbKEHHS Afl-;
F — cpeanee 3HauerHde CHJAL TpeHusl. 110CKOJABbKY Bpevsl CKOJsbXKenHs Afc cocTaBJsier
HEeKOTOPYIO AOJK0 B OOWEM BpEMEHH OTHOCHTeNbHOro nepeMetieHHss Af, 70 Al=
=pAAL, tae A=Al /A <] — KO3DDUIIHEHT CKOJbXKEHHS,

HapaweTpm HapaOOTKH CONPAXKEHHA B UEJOM H KakA0H H3 AeTaJned, e€ro obpa-
3YIOUIHX, B 0OLleM cJaydae He OJAMHAKOBBHI, KdK MOXeT ObiTb HEOAWHAKOBOH H Hapa-
60TKa B pa3HbLIX TOYKAX OLHOH MNOBEPXHOCTH TPEHHA.

Huxe paccmoTpeHo onpejededHHe IyTH TPEHHS Ha HECKOJbhHX XapaKTepHBIX
THIIAX CONpAMEHHH C NJVIOCKOHapaJuleJbHbLIM ABHXKEHHeM TeJd, ob6JaAalollux, Kax npa-
BHJIO, MNEPHOJHUHOCTBHIO OTHOCHTEJbHBIX nepeMeulenuy, [IoCKOALKY 0OOBIYHO HHTEpec
NPeJACTAaBJJSIET Ny1b TpeHuss AL 3a BpeMsi CKOJbKeHHST Af., CYUIeCTBEHHO INpPeBocxa-
Asllee NepHOL ABHKEHHs [y, TO BEIHYHHY [=vl; yAOOHO NPHHHEMATL 3a €XHHKLY.
Taxkum obpasom, AL=IAN,y, rae N;— uuciao nepuorop (Ng > 1).

Ha cOOTBETCTBYIOMIHX YepTeKaX IPUBEJEHBl CXEeMBbl CONPSIKEHHH, MX OCHOBHHE
pasMepnl H KHHEeMaTHUYECKHE XapaKTEePHCTHKH. [Js Kaxa0M jAeTand NOCTPOEHBI 3MI0-
pBl yTEH TpPeHUs — rpadHKH, alCUHCCBl KOTOPBIX NpPELACTABJAIT cobofi Xapakrep-
Hble pasMmepbl NOBEDXHOCTH TPEHHS B HaNpaBJEHHH CKOJbXKEHHS, a2 OpAHHATAMH $B-

2*



C.8P 50—95—88

JASI01Cs1 3HAYeHHUA NYTH TPEHHs B AAaHHOH Touxke., Jli1d nap nJockonapaJsiesbHOro
ABHXEHUA KO3D(PUUHEHTh CKOJMbMMEHHA KaKJOH AeTadd paBHbl: A;=Aa/A:; (i=1, 2).

[Tpumeuanue Jaa cayyasd KaueHHss NOMHMO IYTH TPEHHS CKOJIbXKEHHS, KO-
TOpEIH MOXKeT OBbITb PABEH HYJIO IIpU KauyeHUH Oe3 NPOCKaab3blBAHHA, paccMaTpH-
BAIOT NYTb TPEeHHS KauyeHUus Ly,, pacCYHTHIBAEMBIH AJs (-d JeTaJd 3a BpeMms Kauye-

HUR Al =Al,=A!¢ no hopmyae
A Ly ==oyRiA L, (2)

rae o, — CpeaHasa 3a Al yrjoBasi CKOPOCTb BpalleHuHa AeTaqu, R, — paauyc i-0 je-
Tany;, (=1, 2.

Mpumep 1. Ilapa nocrymaTesbHOro MAOCKOMAPAJJIeNAbHOIO ACH:XKeHHd (4deprt. 1).

TunuyHbie NpUMepbl Y3JI0B TAKOrO THIA: pasJIHYHbIE HANDAaBJAAIOIIHE, KYJHCHBIE
B MaJbTHHCKHE ME&XaHH3MBI, CONpsKEeHHA NAYHXKep-TH/Ab3a U T. .

Ha ueprt. | 4epes A o6Gosnavyen XoA mnoJidyHa (AeTtanb [) —ero rnepemelie-
HHE OTHOCHTEJbHO CTAaHHHbI (Aerass Z) 3a OAHH NHOJYNEPHOL.

HomuHaabHas NJoUaAb KOHTAaKTa: ‘

J“iazB ldT ’

rae d.-— XapakTepHbLIH pa3Mep CONpsxKeHHs] B NJOCKOCTH, NEPNEHJAHKYJAAPHOH I1J0OC-
KOCTH JABUMEHUS (WHPHHA HANPAaBJAAKIIHX, AJHHA OXPYXKHOCTH UMJIHHADPA H T. A.),
B A2HHOM CJAyYae WHPHHA AOPOKKH TPEHUSH,

X — 1exyliee nepemMellienre Aertasqd [ OTHOCHTENBbHO JAeranad 2 (] X|<Ch), us-
MepseMoro prosb ocu OeXo (cM. yepT. 1) or ToukH Oy Aetanu 2 10 Touku O, ic-

Tajan 1.

[Taouiaau tpednd: A-,=0B8.d:.

Kosdhduuuentsl cKoabXxeHusi: Ay=1; A.=1/(1+h/B\};

[Ipy onpepeseHud SMIOPbI TPEHHS BBOAAT HENOJABHIKHYIO CHCTEMY OTCYeTa, B
KOTOPOH KaXAOH TOYKe MOBEPXHOCTH COOTBETCTBYET OIMPEAC/€HHOE OTHOCHTENbHOE
CMellleHHe CONPSXKEHHOro Teja. JMophl NYyTeH TpedHus npH By <A< B, npupelneyn Ha
gept. 1. Ilpn B> B, BiAuaHHe KOHLUEBHIX 3(p¢PEKTOB HEIHAYHUTENbHO H [, =~ 2h,
l,=28,. Hanpumep, aJs cOnpsKeHHsA <«NOPLUHEBOE KOJBbUO — I'#jb3a UHWJAHHAD&> 34
OAHH XOJA NOPIIHA NyTh TPEHHS KOJblla CYHTAKT PaBHBLIM AJHHE XoJa IMOpIIis, a
0yTb TPEHHS THJAb3bl — BHICOTE KOHTAKTHOI'C MOSAACKa MODHIHEROTO KOJbIA.

[Ipumep 2. TopueBas mapa TpeHus

Cpeld TAaKUX Y3J0B: NOANATHHKH, (QPHKLHOHHbIE MY(Tbl, AUCKOBLIE TOpPV0?2a,

TOpHeBbLie YIJIOTHEHUST H T. O. (4epT. 2):
[loBepXHOCTb TpeHUs OAHOrO u3 Tea (derans /) HabpaHa H3 CETMEHTOB C LeH-
TPa.IbHbIM  YIJIOM . KaxAold., Ywucjao cermeHToB Z., npuieM Z.da.=<2n, [lpn

Zc.0e=25 cXxema ofpailaercss B Iapy TOPIEBOTC TPEHUS ABYX CIJIOWIHBIX AHCKOB.
HoMuHaapHas na0Ians KOHTaKTa:

0.2

Ag= LQ (R2—r?).

[TAcillagb TDEHHS: o BA ;
f‘lTl—‘_ 2 (Rcz_rﬂz) 2

Ap=n (R2—r¢?).

RO3DOhOHAIUHEH T CROABXEHHA: Aj=1, Ag=qcZc/2m.
37cpH nyTed TpeHuA [ H l; N0OXa3aHBl Ha YepT. 2.

tl-*:?“h: 12=ancpﬂ. 12/11:7*2 (chPnch)-

ilom 6AN3KHX 3Ha4YeHMAX DajHycoB R, H r; 3NIODY L MOXHO NPHHATb pPaBHO-
MEBPHOHA.
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ICKHM3 CONpPANKEHHA H BNIOPbl NyTell TpeHHs JeTated
fapbpl BO3BPATHO-NOCTYNATEJAbHOI0 ABHXEHHA 34 OAMH
AePHOA ABHXKCHMS

{ — noa3ynw (pmeraab [); 2—cTalluda (geranab 2)

Uepr. 1
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DCKH3 cONpAXEHHS H 3MOPhbl NyTel TPEHUSA JeTaneH
Nnapel TOPLEBOro TPEHMS

@ (LYQ

{—NOABHXHBIE HAHCK ¢ HaGOpHBIMH CerMeHTamu (geranab [f); 2—
GazoBasg pmeraJdb (geraab 2)

HepT. 2

DCKH3 CONpSKEHHS M 3MOPbl NYyTEH TPEHUA AeTaJeH naphl
BPAIATEABHOr0 OTHOCHTEJIBHOr0 JABHXEHHSl ¢ BHEIUHUM KOHTAKTOM
HAAUHAPOB BIOJbL 00pPa3yIOLUX

loh Z2bgl|l-2e|Rylky

e S I S S
0 n/3 o 27

[—Benyuiuli poauxk (neranp [); 2—BeAoMmblfi poaux (Aeranb 2)

Hept, 3
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[ipumep 3. Ilapa BpamaTeNbHOrO JBHXXEHUS IIPH BHEIWIHEM KOHTAKTe IHJIMH-
ADOB BIOJIb 00Opasywliux {uepr, 3).

K nogoOHBIM CONDSIMKEHHIM OTHOCHATCS KYJAYKOBbIE MEXaHM3MbI, BHELIHHE IH-
JHHADHYECKHE 3ybyaTbie 3allen/ieHHsl, LeNHbie LEeBOYHble nepefadu u T. A.

Oco6eHHOCThI0O TaKHX CONpS:KEHHH SBJAETCS1 JOKAJNbHBIH XapaxKTep KOHTAaKTa,
BCJICACTBHE KOTOPOrO HOMHHAJBHASA NOJAOHIAAb OKAa3blBAETCHA QYHKIUEH  Harpys3KH.
[lnowaap NOBEPXHOCTH KOHTAKTA Aa PACCYHTBHIBAIOT N0 dopMmyJae

A=20,d;>2 Ryv0,d==2 R y0ed7,

rae b, — NOJYUIMpHHA NJOWMIAKKH KOHTaKTa;  o;(i=1, 2) — noayyroa KOHTaKra,
COOTBETCTBYIOUIHH JAHHOMY 3JeMeHTY Iapbl TPpEeHHA;

bﬂle Sin Cﬁ}lzRﬁ sin CPUEI

MJH [PH MaJblX 3HAUEHHAX IOJYYILJa KOHTAKTA Py
by R1901=R s%q3+

d. — pasMep, onpejeNeHuBIN, KaK YKa3aHo B II. | Hacrosulero NpujoxeHus (B
JaHHOM cJayqae — AJuHa o6pasyiloliel LHJIHHADOB).

XapaKTepHbie pasMephl IJIOUWAAKH KOHTAKTa ONpeieyIAIoT U3 CHJOBOro pacyera
10 GopMyJaaM TEOPHH YIPYrOCTH HUAU U3 JKCIEPHMEHTA; B AAHHOM IMPHJIGKEHHH 3TH
pasMmepsl IPeAnoaaraioTcsi H3BeCTHBIMH.

ITnomaap Tpenus: Ar;i=2nRid,.

KosdduimedTol ckoabKeHusi: A;=0,/mR; = @qifm.

Anopsl  nyTed TpeHHs 3a oJHH o0GopoT poapka | npHBeAeHH HA 4YEpT. I,
rae ®%=moRo/ (w0 Ry) — KodPPuuHedT npockanb3biBanus; [y, [p— OyTH TPEeHHs 3a
OIHH 0OOPOT.

[Ipumep 4. [lapa BpamaTeaLbHOTO OTHOCHUTENbHOIO JABHIKEHHS NPH BHYTPCHHEM
KOHTAKTe UHJUHIPHYECKHX TeJ.

K 3ToMy THNy CONpSKEHHA OTHOCATCH Maphl: BaJ-BTYyJKa, BHYTpeHHHE 3y0da-
Thie 3aUelNeHnsd, TOPMO3HLIe IJNEMEHTH KOJOZOYHBIX TOPMO30B H T. [.

Ha 4epr. 4 npeacraBsed cay4YaH KOHTAKTa JAeTaed ¢ ONHHAKOBBLIMH pajaHycaMd
KpuBu3sHel R. Ilpu sTOoM

Aa:2 R ({JngIQ bad'r:
A 1=2n Rd;, Ap=A,,
rae d: — AJAnHA MOAIMHUNHKKE; Ai — KOIQPHILUHEHTH CKOJIbXKEHHS
A=b,/m R, A=1.

DMiopbl NyTed TPEHHS 3a NOJHbIA 00CPOT Baja H cXeMa CONPSIXKEHHS NMPHBEAEHUI
Ha uepT, 4. Vi3 sniop caenyer, uTO NyTh TPpeHUs pacnpeleseH NO OKPYKHOCTH Bpa-
marpierocss Bajga pasHomepHo, Ilpu stoMm

L1y, U]l =M.

B TO ke BpeMsi y BTYJKH OTHOCHTEJNbHO OOJIBIIOH NyThb TPEHHUS JIOKANAH30BAH HA
AYre KOHTakTa 20.=2RQ, 4TO U 3acTaB/fAeT B pHle CAy4aeB TePeXOJHTh K TaK Ha-
3biBaeMHIM  OOpaTHHIM IapaM, B KOTOPHX Marepuan Baja (Aerans I) obsajaer
MeHbillell M3HOCOCTONKOCTBIO, UeM Martepuasd BTYyJxku (Heranb 2). BcenencrBre orMe-
YeHHBIX TeOMeTPHUECKHX OcOoDeHHOCTeH CONpsXKeHUuA HapacraHHe pagHadbHOrQ 3a-
30pa MOXeT HATH MeLJieHHee NO CpaBHEHHI0O ¢ NPSAMOH mapoi (mapol, cocTaBJeH-

HOH M3 TeX Xe MaTepHalioB, B KOTOPOH MMOBLINIEHHOH OTHOCHTEJbHOW H3HOCOCTOMH-
KOCcThblo obnafnaer Ban),
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ICKH3 CONpsAXKEHMA M 9NMIOPHI NyTell TPeHMs AeTajefll napet BPAmMATENbHOro
ABHIKEHUA C BHYTPEHHUM KOHTAKTCM UMAUHAPOB BAOAL 00PA3VIOHINX

[ g T . Pl ) S N . b b—r—— ey R, B
- L

+ - - L - . -r
A —— —pg. T —— T el el e T

! — Ban (meradap 1); 2 — KoxoAxa (dAeTanb 2)

UepT. 4
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INNPHJIO)KEHHE 3
Cnpasouroe

CBSA3b MEXAY NOKA3ATEJEM U3HOCA U IPYIHMH
XAPAKTEPUCTUKAMU U3HALINUBAHHNUA

Haubonee pacnpocTpaHeHbl JHHEHHBle M MAaCCOBBIE XAaPAKTEPHCTHKH H3HalliiBa-
HHg JeTajJell H CONPAKEHHH, ollpelesseMble XKakK (PYHKIHMA HapadOTKH T, B Kaye-
CTBE KOTOpPO# HCIOJAB3YIOT RPOAOJKHTENRHOCTE CKOMbXKeHus (HapaOOTKy fc) B elH-
HHIaX BpeMeHH, pabory W u nyth L TpCHHSA.

JuHeliHbi HaHoc geranH H (x, y, 1) onpeneisioT KakK H3MEHEHHe ee JHHCH-
11OF0 pas3Mmepa MO HANPaBJEHHIO HOpMaJH K MOBEPXHOCTH TPEeHUs B TOuke (x, y) 3a
nHapaboTKy 7.

Maccosn#i  usHoc pmerasiu M (t) gaBiasgeTcd HHTErpaJbHOH XaPAKTEPHCTHKOM,
onpeneJisieMOH NMoTepedl MaccH Aeranu 3a HapabOTKy T.

JIpHeHHBIH H3HOC COMPSXKEHHA OnpelefsArT uyepe3d H3IMEHEeHHE TCOMETPHUCCHHX
NapaMeTpPoB B3aKMHOTO MNOJIOXKEHUS KOHTAKTHPYIOIIUX B coupsxKeHuu pgetaneili B
npocTedilleM CcJAyuae JUHEHHBIH H3IHOC CONPSAXKEHHSA ONpeaeasiTrT MOpU (UKCUPOBAH-
HOM B3aUMHOM TNOJOXKEHHH 3JIEMEHTOB Iaphl TPEeHHS KAaK CYMMY HX JIHHEHWHBIX M3HO-
COB, H3MepCHHBIX MO OOUIeH HOPMAaJH K IOBEDXHOCTAM TPEHHd B TOUKE Kacavus:

H2=H1+H2+ (3}

MaccoBbIl H3HOC CONPSI)KEHHS] PaBeH CYMMe MacCOBBLIX W3HOCOB ero J1eorajed 3a
(CUKCHPOBAHHYIO HapaboOTKYy.

JIng oneHKH vVAeJbHBIX mNapaMeTpOB H3HOCA BBENEHH  CAeLYIONHe OCHOBHHE
XapaKTePHCTHKH® HHTEHCHBHOCTb H3HAIIHBaHug [, TNMoKasaTeJb H3HOCOCTOHKOCTH #,
CKOPOCTh H3HALIMBAHUS Y, 3SHEPreTHUYECKUH mokasaTtedb H3Hoca E, n ¢dakrop 13-
Hoca P, onpelendlilne COOTHOWIEHHS IJf KOTODBIX mnpuBeaeHs B Tabja. 3.

[IpeanoyTuTenpbHBIMH SIBASIOTCST JIHHEHIble XapakTepucTHKH I, H B cuay ceoed
6e3pa3MepHOCTH.

Haa ciayuaeB KayeHHI C MNPOCKaJAb3bIBAHHEM ONpejelieHHe VYIeNbHbIX Xapak-
TEPHUCTHK H3HAUIHBAHUSA aHAJOTHUHO PACCMOTPEHHLIM IPH CKOJIbKEHHUH.

Hanpumep:

, AH - AH
AL, Y AW,

rae ALy — M0 NPUJAOKEHHK 2 HACTOAIIEro JAOKYMEHTa, a paboTa TpeHHs KaueHHS

(4)

T " &
A W= 5 AL,, My — TArOoBbIl HJAH TOPMO3HOH MOMEHT Ha BeiyIeM 3BCHE,

B3auMOCBA3N MexXAy JHHEAHBIMH H MACCOBBIMH YAeJbHBIMH XapakTePHCTHKaMM
H3HaUIMBaHNA No TalbJ. 3 NPUMEHUMBI KaK AJS OUEeHKH XapaKTePHCTHK H3HAUIHBaHHY
AeTaqH, TaK H COIPSNKEHHS, eCAH ONpeleJHTh MJIOUIAAb TPEeHHA conpskeHds Ay 00

dhopMmyJie

Ag=A, FA, . (5)
H napaMerpbl HapaOOTKH CONDAXKEHHUA B CJAydae CKOJbKelnus no GopMyJaam:
A Lz:'ﬂ A t, (6)

H ALy B cJydyae KadyeHud
3 Li=(oR+woRy) AL (8)



Torpa UHTeHCHBHOCTb H3HAUIMBAHHA [v DACCYUTHIBAIOT N0 (HOPMYJe

=AM, 1, (9)
TAC
A=A L, /A Ly.
M 3HOCOCTOUKOCTh CONPSIXKEHHUS] paBHA
HH
H = — (10)
MH A=A,
Tabanuua 3
KoJlHuecTBeHHBI® XaDAKTEPHCTHKH H3HAUIMBAHHSA
JTHHeHHBble MacCcOBBIE
Criocob
BbipaKeHHd U 7 ‘ph Eh 1& yM ™ pM M TM
Iio onpene- AL | AH | AH | AH E___ _A_T*AL A M ﬁA M AM _A M
JERHIO AH | AL | qAL | AW | At | AM |A AL |AgAL|A AW | A At
Uepes H g | L L Ll e A e | e | e | Y
U Hg | UF U o H | Hg HF | M
Yepes [ 1 I i LS Iv 1 Io To 4+ fo Ipv
/ q F | Ip q F
7]
Uepes ¢k _17. Qhg | ot | L_ | ohqu |- i: Dhgo | D P qe DMgov
Dl O F | Dqp i F
h h
Uepesg Eh | grr EF | gn | phpy| ] ERFp E7fp. E*o \EltFyo
ERF qg E"Fg q
/ h h f. h
Uepes y* L e N e G O (GO O T N i O I G Y
S I, gv | Fu | o1 | v qu Fu
Uepes UM Mg 1 P p I pU M 1 ] | e
HMP qHM FHM HM 7R qHM FHM M
Uepes I 2 I N G Y O U2l B po | 202 e
M | o | eg | oF | o | IM g |~ _
Hepes @™ L/ O R B i LA R DY | pu | PY PMgu
OM | g | p | pF | p | @M | ¢ Fl__
Uepes E™ o | FEM | FEM | EM VFoEM| 1 | ppm | FEY ) pu | pyEM
FEM | p qp ; p | FEM q R
Uepes y™ A I e N T 1" v o ™ 'l:M ™
™ | pv [ pvg | pvF | p ™ v vg | Fu
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[IPHITO)KEAHHE 4
Pexomendyemoe

METOAHKA ONPEANEJNEHHA KRACCA H3HOCOCTOHKOCTH
O PE3YJIBTATAM UCIIBITAHUHM HA H3HOC

1. Meroauka VyCTAHABJAHBAET TMPOLEAYPY ONpeJiesieHHd  KJjdacca H3HOCOCTOM-
KOCTH OT/leJIbHOTO TPpUHOOTEXHHYECKOro o6bekTa Jaub0 1npeACTaBUTEeJbHOW napTHH

OOBLEKTOB B COOTBETCTBHH CO CTaHgapTHOH LIKaJOH H3HOCOCTOMKOCTH HO 3KCIepH-
MEHTaJbHbIM JaHHbIM OO H3HOCE, TIOJYYSeHHBIM B PErVIAMEHTHPOBAHHbLIX ([0 HaBJIEHHIO,
CKODPOCTH CKOJIbIKEHHUsI, NPOJAOJKHUTEALHOCTH U T. A.) YCAOBHAX HCOLITAHHUH.

2. OODbeKTOM HMCNBbITAHHH MOTYT OBITH MATEpPHAALl, NE€TAJH H CONPSAXKEHHS.

[Ipy HCNBLITAHHH HA H3HOC OTAEJNBHOrO O0OBbeKTa HUCHLITAHUS TNPAKTHYECKH He
JOJKHE BJHSITH HA pPecype.

3. B KalecTBe HCXOAHBIX HAAHHLIX AJd ONpeAeNeHHS KJacca H3HOCOCTOHKOCTH
HCUIOJL3YIOT 3HadeHHA HapalOTKH [0 NYyTH TPpeHHsa L H COOTBETCTBYIOULHE 3Haye-
HUA H wm3noca (no m. 3.4 HACTOSILLEro CTaHaapra).

4. Tlo padHabM 1. 3 HACTOAWEro TPHUJACKEHHS OlLIEHHBAIOT CTATHCTHUYECKHE Xa-

PAKTEDHCTUKH Jorapudmudeckodt uaHococtolikocty X=Ilg H — cpeinee b u jucnep-
BHID S2

] B
b SN
- Z
n 4T
1y
n I
2 ~— N y.a__po (11
(- {
n—1 ( n 12 ’ )
rac  — ofljee KOJHYeCTBO pPe3yabTaTOB H3MepPeHHH.

5. DBpiaucasiior aonycTuMbie npeienbl Xy B X, AJAd JgorapudMuueckof H3HOCO-
CIONKOCTH, ONpefe Al llie HHTepPBaj, B KOTOPLIH NPakKTHYECKH AOCTOBEPHO, T. €. C

BEPOSATHOCTRIO vy, OAu3koil K 1, HoJsKHA NONAacTh OCHOBHAs HOASA M3MeDeHHH, ue
Melbllas 3ajaHHoro npepeaa P,

Ilppmevanue 3naveHuss y ¥ P 33aJal0T B 3aBUCHMOCTH OT TOJHOTHl aNpH-

OpHOH MH(pOPMAUHH O 3aKoHe€ pacnpene’]eHUss H3HOCOCTOHKOCTH M NPHHATOrO ypos-
HA OTBETCTBEHHOCTH H3ZENHSA.

PekoMeHAVeTCH:

npi RPOUIBONLHOM 3AKOHE pacnpedescHua seaudunst X=1g M.
], AN pASOBLIX TPHOOTEXHHYECKHX OOBEKTOB:

y=10,90; P=0,85-+0,90;
2. A OTBETCTBEHHBIX:
v=10,99; P=0,90-=-0,95.

JHonyctumble npesedbl Xp=Xi, Xg=Xu,

rne X; H X, — KpavHHe 3HayYeHHH Be/JUUYWHBl B BLIOOpPKE H3 11 Pe3yJbTaTOB HCObI-
TaHuuh, a 7 npu 3ajaHpbiX Yy U P Haxoaar no Ttaba, 4.

Tabauna 4

Y P n
0,90 0,85 25
0,90 ] 40 -
0,99 0,90 60
0,95 130
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npu HOPMANLHOM 3aKOHe pacnpedesenusn seautunor X =g H:
I. aast psafoOBLHIX TPUOOTEXHHYECKHX OOBEKTOB:
v=0,99; P=0,90;
2. AJIA OTBETCTBEHHLIX:
y=0,999; P=0,99.
Jlonycrtuvble npeaedabl BeJHYUHBE X BBIYKHCIAAT 1O PopMmyJaam:
Xy=b—tS§, Xg=0}1S,

rae b u S onpeneneHbl B n. 4 HACTOANIErO MNPUJAOXKEHHS, a [ BBIYUCAAIOT IO (HOp-

MYJie
Z 5 Z 2410
t=t£(1+ — )
VIQH 12 n

P
Koapuuuent BepOATHOCTHOrO pacnpeleneHus f ., H KBaHTWIb Z. HAXOAAT IO
TabJa. 5.

Tabauwma 5

i
l
MHHUMAaJAbHO AONYCTHMAA J& ! Y pOBEHb 7
noJR H3MepeHit B HHTepBaJe ! o | Ha geXHOCTH Y
P . T
| i
0,90 1,65 | 0,990 2,33
0,99 2,08 0,999 3,72

3Hauenusa Koa(pdunHedaTa ! B 3aBUCHMOCTH OT oObeMa BLIGOPKH NPHUBEACHH B

taba. 6 (cronten I — ans paaoBbHIX TPHOOTEeXHHYSCKHX 06beKToB, croabey Il — aas
OTBETCTBEHHBIX).

Taobanuiuma 6

! | ! 4 _
n n n
[ 1] I I1 [ I1

2 | 613 15,99 7 3,41 7,58 20 | 2,51 4,95
3 | 4,23 12,17 8 3,95 7.11 251 240 | 4,62
4 | 4,99 10,23 9 312 6,73 30 | 2,32 4,39
5 | 3,89 9,02 10 3,02 6,43 40 | 2,21 4,08
6 | 36l 8,19 11 2,69 547 I 50 [ 2,14 3,88

100 | 1,96 3,43

6. [lociie onpejenerusi B COOTRETCTBHM C M. O HACTORUIEr0 NPUACKEHUS AONYC-

THMHX TNpelesoB aTTecTyeMOMY OOBeKTy npucBanBawT 0003HaueHuHe B COOTBETCTBHH
C HACTOSIU{HM CTAHAapPTOM.

[Ipenctasasior Xy u Xg B nokKa3satefbHoil dopme
10X =H ==alf - 10", 10¥P=H ==a}-10">,

Ecay Ky=Ks=K, 10 TpHOOTEXHHUECKHI OOBLEKT OTHOCAT K OAHOMY Kiaccy K.
B npoTHelOM cayyae eMy COOTBETCTBYeT HHTEpBaJibHOe o00O03HaueHHe H3HOCOCTOH-
KOCTH. Paspsajfipl NpHCBAHBAIOT B 3aBUCHMOCTH OT 3HAYeHHH qj B COOTBETETBHH C

Taba. 2.
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Cnpasounoe

Taonugua 7

VU3HOCOCTOHKOCTL PAacHpPOCTPAHEHHBIX JAeTaqed TPUOOTEXHMYECKHX CONPSIXKEHHH

YCHOBHSA H3HaWIKBAHUSA
Y3en TpeHud, THU HigamuBaevasa netadab, I [ToxaszareJs Kuace
MAaTeDH a0 Harpy KeHus, LOCTH KOCTH
cpena
' = g E & u
}. Uuamuinponopiuye LH_JD]JJH BOE KOJbLO I vsib3a MU 0=7—20 M/c: 10'2— 101! KU12—11
Basg Trpyana ABHraress lyryn cepnu Uyrva cepnii
ABTOMOOHAA -
I naps3a NuAHApa [IopuiHeBoe KOJbLO 11
i Uyrvy cepniy ) YUviye cennli | macao M1I0T, 10 E{H“
|
2. Luaunaponoplune- 1lopnineBoe KoOJbUO nap3a puaundiapa (Braxuas ABY- 2. 1010 KN10/2
Basl  rpymla KOMIIDecC- I padhur (AO — 1500) Uyryn cepui OKUCh Yraepoaad;
copa | g=0,4 Mlla;
=3 M/c
| g=28& Mlla; 2.10° | KH9/2
v=d1,2 M/c l
3. Tokapuuii CTaHOK Hanpasasocuiwe  cra- | Hanpasasiomue g=0,05—0,5 MIlla;! 10*0—-10¢% K109
HUHLI cand30K CYInop1a v==0,01 M/c;
Uyrvn CH21 —40 Uyryn CH21—40 Macno unnycr-
pHAaJbHOE

Ly "D 88—%6—0S d



YcJIOBHA H3HAINUBAHUSA

I[Ipodonrxcenue Taba. 7

Yaen TpPeHHS, THUI MaHamupdeMasn neranb, IToxasaTeab Knacc
Md I UHbI €e MaTepHaJ KoHTpTeno, [TapaMeTpol H3HOCOCTOH - H3HOCOCTOH-
MaTepHal HarpyxeHis, KOCTH KOCTH
Cpend,
4, Kosiogoudnit TOpMO3 KoJjosnka TOpMO3Has bannax xoJecd g=1 MIlla; 107—10° KN7—6
dpuknuornas nJaacrt- |uiau OGapabaH v=10 M/c
Macca CrenyaJbHbH
UYTVH
5. JIUCKOBHIH TOpPMO3 TopMo3HO# 2J1eMEHT TopmosHo#i auck g=2,5 MIla; 11010108 KHN10—6
QpUKIHOHHAA I[JaCT- Uyrys Jierupo- v=20 M/C
Macca BAHHDLIY
6. KamepHnil TOpMO3 Topmo3nass HaKaajzka bapabam. g=1 MlIla; 109—10° KN9—6
DpUKUHOHHAS TIACT- Craap yriepo- v=15 M/c
Macca aucTas
7. TIoAWHUIHHUK CKOJb- Bana-cianab ¢ TBEpABIM Brvaka Bakyym 1039 108—107 KIA8—7
2KEHHS CMa304YHbIM TOKpPBITHEM Craap yrijepo- TeMmneparypa
(TCIT) tuma BHUHMHII |zmicrasn 373 K.
g=20 MIla;
v=0,8 M/cC )
8. 3yb6uarble nepeayy [Mecrepua us metamno-| 3yb6uaioe nojaeco  (Bakyym 10-8 108—107 KH8—7
MEJIKOMOJY/IbHble kKepaMiika BAMK Merannonepamika |Temneparypa
THna BAMK 473 K
o o g=1 TTla;
[HecTepHs, 3\ fyatoe KOJeco v}l M/C 105 —1 0% KH16—5

Craab ¢ TCII Tuna
BHHWHHI]

C1ane ¢ TCII 1una

bHMHII

88—S6—0¢f d 8} D



T podonrixcenue raba. 7

YCenoBuST U3HAINBaHuA |
}
Yy , 3! . , IToxazatenab Knace
MaTepHas HarpyXeHus, KOCTH KOCTH
cpena
— - - T —— a2 S ity i b e et e e — e = =
0. Topuesne ynaoTHe- YjioTHEHHE. Craap yraepozuc- {Bopga 2.109 KH9/2
HHAS CKBAXXHOrQ Hacoca MI o] Tasl JIEripoB2HHAA g=1 MIla; i
v=3 M/c
211-1000-d CHIHIAPOBAHH b g=>5 Mlla; | 2.1010 K110/2
lrp:f:lc{m”l: U=3 M/C
| T
10. Peaunt (Touenue Ha Teepantit cnnag BK-3 Cranp ( g=400 MIlla; 2.107 | KU7/2
CTAHKE TOKAPHOM) MusnepasokepaMnkKa Tajb  Yracpomuc- | v=2 M/c;
[IM-332 Tas |
CMa304Hasfg OXJ. 2-10° KH5/2
xunkocrs (COMK)
11. Mepnrenbunili HH- Kaaubp-ckoda ¢ u3Me- Ban 1,4.1010 KU10/1
CTPYMEHT PHUTEJbHBIM HAKOHEYHH- Crans HIX-15
KoM 43 ciiaBa BK -
Pe3nb0BOH KaJaubp g=40 Mlla
Cranp Y10A Tepmo- ["afika 5.10° K119/4
obpaborannas Uyryn CH 12—28

O6o3gaueHisi: v — CKOPOCTb CKOJIBLIKCHHUS,

q — AaBJIcHHE,

&) D 88—55—DS d
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HHPHJJIO)KEHHE 6
Pexomenodyemoe

NPUMEPDLI UCITOJIb30BAHUA KJIACCOB HU3HOCOCTOHMKOCTH (KH)
HA PASJHUHLIX CTAOUAX XUSHEHHOIO HUKJIA USAEJIUN

Hanvele o KM TpndorexHHYeCcKHX H3.e/HH MO3BOJAKT LATh IPHOJMHMKEHHOe pe-
fIleHiie psAJda BaxKHBIX NPakKTHYECKHX 3apgad Hanmpumep:

ofecneuycHye NPH NPOEKTHPOBAHHHM HEOOXOAHMOH HAJIEXHOCTH H3AEAHS TNYTEeM
BIOOpa KOHCTPYKUHH H MaTepuaJsa JAeTaJqJed CONPAXKEHHS Ha ocHOBe HHMODMAaLI]
o6 nx K,

TeKYVHIHH KOHTPOJbL CTA0HJbHOCTH TEXHOJOFHYECKOrO MNpollecca H BHIXOJIIOH KOH-
TPOJb KauecTa H3AeJHH;

Ha3HadyedHe MeXPEeMOHTHBIX CPOKOB CJAYKObI, OLUEHKA OCTAaTOYHOIO pecypca HJH
HeOOXOAUMOro KOJHYECTBA 3aMacCHBIX YacTed NO 3aJAAHHBIM [I4CHOPTHLIM 3HAUYEHH-
aM KH u3jgenuil, NOCTYNHBIUKX B IKCIJIYATAUHIO U T, X.

TakLM o06pa3oM oOXBadeH BeChb MHUIHEHUBLIH HHKA TPHOOTENHIYECKOTD 3467114
OT NPOEKTHPORAHIA AQ PEeMOHTA.

[Ipumep 1
BbiXOAHOH KOHTDPOJb KayecTBa W PEryJHPOBAHUSA CTAOHJABHOCTH TE€XHOJOTHYECKHU
[MPOILEeCCOB

Ha cragun BBIXOAHOrO KOUTPOJA TPHOOTEXHUYECKOH MNPOAYKIHH OUEHKY Kaue-
CrBa NDOBOAAT HYTEM CPABHEHHA pPe3yJbTAaTOB BBIOOPOYHLIX NPOBEPOK C HOPMATHE-
Ho 32naHHELIMU K Kak BHIXOAHOrO ypoOBHSI KadecTaa.

[Ipy konipode CTabUABLHOCTH TEXHOJOTKHUECKOrOo mpollecca B KayecTBe ero napa-
METDOB 33Jal0T 3HA4YeHHS b U S? (cM. npuaoxKeHHe 4 HACTOAIerec AOKYMEHTa) ¢
COOTBETCTRBVIOIUMVM KOHTPOJILHBIMK TpasHniiaMyd no KaxjaoMy #u3 HuX. llpusnakow
HOPAJABROTO X042 Npouecca CAYKHT OJHOBPEMEHHOE BLINOJHEHHE HEepaBeHCTs.

XT<hbaXT, 0822,

TAE X~ W A" — HUXKHAA B BePXHAA Tpadulltl napamerpa b; 0 n d¢-— KOHTPOAbHBIS
rpaiivdii napamerpa S2

O0uias cxeMa KOHTPOJAs CTabHJbHOCTH NPOUECCa M BHIXOAHOTO KOHTPOJA Kaue-
CTBA NPOAYKUMH AO0JXKHa coorsercTtBoBaTh cranaapry 'OCT 20736—75.

[lpumep 2

Haznaveune KW uspenus no s3apanubiM pecypcHbiM XapaKTEPHCTHKAM Ha CTaiuH
NIPOEKTHPOB auus
ITveTy no TeXHHYECKOMY 3a4aHHI0O Ha NPOBKTHPYEMOE u3JeJHe 3ajaHl  cpe.d-

HHH R H Y-NPOUENTHRIA pecypc R, B KHJIOMeTpPax NMyTH TPEHHS.

Heo6xoaumo "HasHaduthk Kll, o6ecneyuBaolluil 3TH NOKa3aTedqad.

PaccMoTpHM H3HAIHB3HHE, KAK BeepHBId cjiyqadHBI# mpouecc, npd KOTGPAM De-
KUM HACPpYXKEHIHS H, COOTBETCTBREHHO, HHTEHCHBHOCTh H3HAUWIMBAHHA KaXIQro H3Ae-
U MOKHO CUYHUTATh NOCTOAHHLIMH B TeYeHHe Bcero nepyona padorh. OAHAKO OHH
CAy4YafiHO MEHAIOTCH OT H3AAHS K H2AeNH0, DTa ciayuafiHagd H3MEeHUHBOCTh TO MHO-
KECTBY H3ACNHA MOXKeT ObiTh CBSi3aHa KaK ¢ NOrpeiiHOCTAMH TEXHOJOI'HH H3rOTOR-
JeHUs, TAaK H CO COEUH(PHUKON YCJAOBUM 3KCRJAYATAUHH KAaXAOTr0 H3 HHUX.

Ecan, Kak ofOpiuHo, npupalboTOuHBIH H3noe Hg B COOTBETCTBYIOHIHE €My NyThb
Tpeuusi Ly Majdu M HMEIOT MaJoe paccesHHe, KOTOPHM MOXHO npeHeGpeun, No
CpaBHEHHID ¢ PecypCHLIMH XaDakKTepHUCTHKaMH, TO aHcaM0jb peaausauuit H3HalllHBa-
HUA npeicTaBJfer cob0B Habop NPSAMBIX CO CAYYAaRHLIMH YIJIOBHIMH KO3(duuueHnra-
MH / B nomocoM B Touke (M, Ly), uwepr. 5.
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YpaBHeHHEe 3THX NMpPSMBIX:
H (Lo)=ior{ (L—Ly). (12)

Ecmu H(Ly)=Hy— u3HoC, COOTBETCTBYIOUIHI HOpeAejbHOMY COCTOSAHHID CONpH~
JKeHHs, T0 Ly, paccyHTaHHbi no dopmyae

Ly=R=L¢+H (Ho—H,), (13)

€ro pecypc, KOTOPHI Takxke B CHJAY H3JOXEHHOr0 paHee ABJAAETCA CJIYIanHOH Be-
JIHYHHOW.,

IlycTe H3BECTHO, 4TO pacnpeinesieHHe pecypca OJH3KO K HOpPMAJbHOMY. Toraa
3HayeHue Jorapudma H3HOCOCTOHKOCTH (CM. MPHAOXKeHHe 3), PACCUHUTAHHOE MO GOopPs
MyJe

R—I,
Hy—H, '

X=Ilg H=Ig

pacnpefeseHO N0 3aKOHY, KOTOPLIH MOXKHO Ha3BaThb MNOKAa3aTeNbHO-HOPMAaNbHHM,
NOCKOJILKY IOKasartesabHas (yHKuHI oT X—H=10X pMeer HOpMaJbHOE pacnpeie-
JIEHHe C napaMeTpaMu:

R-—T1
X 0
Hy,=10 =lg A, (14)
R b
g == H . ,305-S.1077, (15)

rae cTaHiapTHoe OTKJOHEHHe pecypca Or HAXONAT MO 33aJaHHBIM 3HAYCHHAM R
5| RT M3 BBID&KEHHUSsN!:
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a 3HayeHHe Z. ONpELENAIOT Mu CTATHCTHYCCKHM TabJHIlaM Kak V-TIPOLLEHTHLIA KBAaH-

THJb HOPMHPOBAHHOIO HOPMAJbHOTO pacipeaeseHus.

Hanee 1no HPHHATON C YYETOM OTBETCTBEHHOCTH CONPAXKEHHS TOJEPAHTHOH M0-
Je P (cM. npuaoxeuue 2) HAXOAAT ¢ TNOMOIUBIC CTaTHCTHYeckux Ttabauuy P/2
u 0,5 + P/2 — npolesTHLIE TOYKH HOPMAJLHOIO pacupejeseHHs ¢ napaMeTrpamH, Oll-
penenennbiMu no dopmyaaMm (14) v (19). DTH 3HayeHuss NpHHHUMAIOT COOTBETCTBEH-

HO paBHBIMH 10°H 1 10%B, orkyga Haxomsr XyHu Xg-3ateM no nn. 5—7 npHIO-

KEHHS 4 HacTosIlero AOKVMEHTa IoJydajoT pelleHHe NOCTABJEHHOH 3ajadvH.
MoxHO OTMETHTH, YTO COIJIACHO ToJy4YyeHHbM pesyabTataM Kl oxaspiBaetcs

3aBHCAIIHM MOMHMO 3aJaHHbIX IokKazaresjed HaAexKHOCTH R H R.i elle H or JAOoIycC-

THMOTO H3HOoca Hy u napamerpos npupabotku Hy, L, TakuM c6pasoMm, 4TO yeM
QoJsbilasi A0JS AOIYCKa pa3Mepa noOJ H3HOC paACXOAyeTcss HA NpUpaboTouHOH CTa-
AHH, TeM xecTue TpeOHoBaHHSI K TPHOOTEXHHYECKHM XapaKTePUCTHKAaM IPOeKTHpYye-
MOro usgennsa (Bbie tpebyemblii KH).
fIpumep 3
HaszHauenne of6bema XpaHeHHA 3anaCHBIX 3JIeMeHTOB AJA olecrnedueHHs
FKCOJAVATALHOHHON HAaAeXHOCTH

B TexHWYecKOM nacliopTe MAaUIHHBL, NOCTYNHBLIEH B PAAOBYIO 3KCIJyaTaLHUIO,
yKazaHn KW #HeKoTOporo OTBETCTBEHHOrO y3Jia TpPeHu$s, HeBOCCTAHABJIUBAEMOrO B 3KC-
MJAVATALHOHHBIX VCJOBHAX MOPH MAOCTHXKEeHHH INPEeIeJbHOr0 H3HOoca conpsikenuss Hy
HyXxHO oOleHUTHL KOJAHYECTBO 3alaCHLIX H3IeJHH, HeOOXOAUMBIX 1A OecnepeGoOHHOU
pafoTel MalWHABI B TedyeHue nepuoxa L (L > a-10% - Hy), cunrasi, 4TO 3aMeHBl y3Ja
POH3BOAATCA MIHOBEHHO.

Ilycte aHasmoruuHo INpeAHAVIIEMY INPDHMEPY clpaBelJiHBa BeepHas MOJeJb H3-
HAUIMBAaHHA TPHOOTEXHHYECKOI'O CONPsixKeHHA. PellleHde 3aa2a4y noOJAy4YaloT, Onperesus
1apaMeTphl 3aKQOHa pacupeaeneHus pecypca COUPANKEHUSsT B I'ayccOoBOM npulaurxke-
HHH M HCIOJb3YA HX 3aTeM AJS MOJIYUeHHS CTaTHCTHYECKHX XapaKTePUCTHK CAYYAUHOTO
nmpollecca NoCJaeloBaTeNbHBX 3aMEH OTKa3aBlInX u3jesaui. Hemudposkod ob6o3naue-
HUi KK HaxomsiT ToJiepaHTHRe Npelenbl, COOTBETCTBYIOUIHE NPHHATOMY MHJS HAHHO-
Iro H3JeJHsl YPOBHIO OTBETCTBEHHOCTH napamerpoB P, vy, [ (CBelleHHS O HHX cJeAyer
NPUBOAUTb NPH yvkasanuu KW Hapsiy €O cBeleHHSIMH O THIE HCIBITATEABLHOrO pe-
X)uma, B Koropom KM ycramosnen) (cMm. npuioxenue 4):

Xuy=Ky+I1g oy, Xg=Kp{-1g a5.
Orciona

g

| 1
b—==X =~ | (XEI+XB): S—= Qtu (XB"_'XH)- (16)

2

OuesHAHO, OoNpe/iesieHHe CTAaTHCTHYECKHX NapaMeTpOB pecypca fBJSeTCd B J4H-
HOM cJyyae 3ajaued, oOpPATHOHA NO OTHOIHEHUIO K PACCMOTPEHHOH B M. 2 HAcTosflLe-
ro MNPHJAOKEHHS, H INPH MOK&3aTeJqbHO-HODMAJbHOM pacnpelesleHHH CJAYYanHOd BeU-
yuibl X ¢ napamerpamu Xy ¥4 ¢ pecypc uMeeT HOPMaJibHOE pACHpeiesienue ¢ napa-

METPAMH E H Op, pacCuuTaHHdbIMH 110 @opmynam:
R=10% (Hy—Hy)4 Ly=10° (Hyg—H,)+L,, (17)
6p=0 (Hy—H)=2,303-S-10" (Hy—H,), (18)
H KO3(ppHLHENTOM Bapuauud Vpy, pacCYHTaHHBIM 10 (PoOpMYyJIe

V== R/-E'

B npouecce »kcnayatauun nepsoe wuagesne, npopaboTap cJavuaiioe Bpevsa Ry,
3aMEHSIEeTCS1 HOBBLIM, KOTOPOE B CBOK oOuepelb NOAJMEKHT 3aMeile N0 HCTeYeHNH choe-
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ro pecypca Rp u 1. . MomeHrtnb 3ameH L, H3J€NHH, BOCCTa:ladBJAHBAICLIE PadoTO-
cntoco0HOCTE MAaUIHHREL, PaccyHTaHHKIE N0 QopMyJie

z
LI:RL! LE:RI_]'—RQ: son iLiEE R}:
1

o0pasyloT NpH HEKOTOPHX €eCTEeCTBEHHHX MNPEANOJNOXKEeHHAX TOYEUHBIH cavuafHbii

DpOLECC, HMeHYeMbIH NPOLECCOM BOCCTAHOBJAEHHS, OAHA peaJsin3allisd KOTOPOro no-
KasaHa Ha 4epT. O.

f. N I [._{? 1 ﬁg i

Ueprt, 6

~Jisl mpounecca BOCCTAHOBJEHHA YHCIO 3aMeH 1 332 (PUKCHPOBAHHVIO Hapaﬁm-
Ky L uMeeT npH A0CTatouno Soasuiux L (B zanHOM caywae npd L > lobHﬂ) I pHO-

JMKEHHO HODMAJNBHOE PacnpejeseHHe €O CPeaHHM n(L) U JHCTIepeHen G- ~ (L), onpe-
Jess1eViBIM 10 (hopMyJam:

n (L)E——L.:.—— == L , (19)
R 10%(Hg—H,) — L,
32l
ot (L)=—F— 71 (L) V3. (20)
RS

[Ipu atom koadpduuueHT Bapuauuu V, paccuHtraH mo dapmyde
5n Ve
Vim=——=——
n 14 n

Torna sepxniol0 OLEHKY UHCJAa 3aMeH 3a HapaGoTKy L ¢ HAAEKHOCThIO Yy HAa-
XOOSIT H3 He)aBeHCTBA

(21)

n< A,V \/_L_ =n (L) (142, V), (22)
R R

rje ZT“’\?-HPOHEPTHH!‘{ KBaHTHJAb HOPMHPOBAHHOIO HOPMAJBHOIO paclupeneJenns.

C yuerom ¢opMya (17—21) sBripaxenue (22) NOAHOCTBLIO peIlaeT NOCTABAECHHYIO
3agauvy.
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UHDOPMALKNOHKDBIE [ AHHLIE

1. PASPABOTAH TlocyaapcreenHsim Komutetom CCCP  nio crangap-

TaM
Axapemuen Hayk CCCP

MCIONHUTENM

U. WU. Kapacui, a-p Texn. nayk; W. B. Kparensckun, p-p 7exn.
Hayk (pykosogutenu Temsni); A. B. Emomen; [LO. T. 3dpoc;
A. M. lllanupo, KaHA. TexH. HayK

2. YTBEPXXJAEH " BBEAEH B NEMCTBME Mocratosnenem Nocypapcr-
BeHHoro komurera CCCP no crauwpapram ot 28.10.88 Neo 3595

larta eeegenna — 01.07.89

3. B3AMEH rocCr 23.001—77
4. CCbINOYHLIE HOPMATUBHO-TEXHAYECKME A OKYMEHTDI

T

he 1 - ]

O6Gozgaueyne HTl, Ha XOTODHIH
KaHa cChblIKaA HoMep HNDHAONMKEHHS

'OCT 20736—75 6

PEKOMEHAAUNUMN
OBECNEYEHUE UIHOCOLTOMKOCTY UILENUA

OCHOBHbLIE NMONOMEeHMA

P 50—95—-388

Pepaktop T. C. Llexo
Texuudeckuil pepaxrop M. H. Maxcumosa
KoppexTop P. H. Kopuaeuna

Chso B Hab 060189 Tloan. B new 27 04 89 dopmar 60X90'/s Bymsra THnoipadckas No 2
TappuTypa Jadreparypras [ledats BwlcOoXas 1,5 yea. n. ax 1,625 yea, Ep.-oTT 1,006 y9 -H3Ax. o,
Tepax 25 000 3ak, 42 Ilera 10 K Mam., Ne 10460/4

_— -— ruerw

©paena <«3Haxk Ilowera» HMsparenbcTBO cTarzapTos, 123840, MockBa, 11, HosonpecHencku#t mep., 3
Tuir. «MocKoBcKHil NeyaTHUK». MockBa, Jlaaud nep., 6.



