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OKCTY 0027

Jlara ssenenus 01.07.91

Hacrosmde MeTopHYecKHe YKa3aHHfi pPacNpPOCTPAHSIOTCA HaA CBap-
Hble CTaJibHHE KOHCTPYKUHH H YCTAHABJAUBAIOT METOA pPacUeTHOH OIlleH-
KH YCTaJJOCTHOH JOJITOBEYHOCTH METAJNJOKOHCTDPYKLUHHA U3 HH3KOYIJE-
POAHCTBIX, HH3KOJIETHPOBaHHbLIX H BBICOKOIIPOYHBLIX CTaJieH 10 HOMH-
HaJbHLHIM HANPAXEHHAM Ha OCHOBE CTATHCHHYECKOH OUEHKH Mapamer-
POB CHJIOBOI'O BO3/IEMCTBHS U HA3HAYEHHUHA XaPAKTEPHCTHK COHNPOTHB-
JIEHHS YCTaJIOCTH [0 mapaMerpy BepPOSATHOCTH OTKa3a CBapHBIX coe-
JHUHEHUII.

Meroauyeckre yKasaHHs1 PACIpPOCTPAHAIOTCS TaK¥kKe Ha CBapHble
COCMHEHHA HeCyHIMX M BCOOMOTaTeNIbHHX (Orpa)xXJamuiHX) KOHCT-
PYKUHH, H3rOTaBJHBAEMHX H3 JIHCTOBOro H (pacOHHOIrO IpPOKaATa H IO-
KOBOK YEPHBIX METaJJIOB, S3KCHAYATUPYIOUUXCH B HHTEpBaJe TeMIe-
patyp g0 MuHyc 40 °C H 3amUIIeHHBIX OT KOPPO3HOHHOrO BO3AeHCTBHSA
OKpysKaiwollen cpelbl (HanpuMep OKpacKo#, Merajnausauueil uwjiu Apy-
THMU TOKPBITHSIMH) .

MeTtoaHueckHe YKa3aHUs He paclpOCTPaHSIOTCS HA JEMEHTHl KOH-
CTPpYKUHH, MPUMEHsIeMble B &TOMHOM 3HEProMaliHHOCTPOEHHH.

Hacrosiliue MeToaHYecKHEe YKA3aHHS PErJaMeHTHPVIOT:

1) MeToAMKy OIpelesieHHs] NapaMeTpPoB paclpeleseHHs XapaKre-
PHCTHK COIIPOTHBJIEHHSA YCTaJIOCTH CBapHBIX COCAHHEHHH H 3JIEMEHTOB
METAJJOKOHCTPYKLUHH C y4eTOM KJacca NPOYHOCTH CTaJH, KO3pPHIH-
€HTa aCHMMEeTDHH UHKJA, KOHCTPYKTHBHOrO O(OpMJEHHd, OCTATOUYHbIX
Hanps>XKeHHH H KPHTEpHeB OTKa3a (KPHUTEPHEB IpPEAeJbHOTO COCTOSA-
HHA) ;

2) METOAHKY OUEHKH rapaMeTpOB pacipenesieHHsI PacyeTHBIX HO-
MHHaJbHHX HAaIpsAXEeHHH, OTPaXKAWIIHX OCHOBHBbIE BEPOATHOCTHO-CTA-
THCTHUECKHE 3aKOHOMEPHOCTH H3MeHEHUA Xapakrepa, 3HAYeHHd H TOB-
TOPSEMOCTD 3KCIJIYAaTAllHOHHBIX Harpy3ok;

©) UsmareabcrBe cranzaprtos, 1991
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J) MeToJ pacyeTHOH OUEHKH YCTaJOCTHOH AOANTOBEUHOCTH CBapRHX
KOHCTPYKUHH 110 HAKOIJIEHHIO YCTAJOCTHHX [NOBPEXACHHR.

MeTtoauueckue ykKa3aHHsl IpeJHa3HAYaloTcsa AJs pPabGOTHHKOB MpO-
eKTHbIX H TexHoJoruueckux opranusaumii, HHUHU, Kb, [IKTB, mexor-
pacjeBHX H OTpacjeBbX JabopaTOpHH, 3aHHMAIOIIUXCA TPOEKTHPOBA~
HUEM, H3TOTOBJEHHEM H 3KCIIvaTalHed CBApHHX CTaJbHBIX KOHCTPYK-
IHH MAaWHH U COOPYKEeHHH. '

1. OBILHE NOJO)XEHHA

1.]. XapakTepuCTHKH COMPOTHUBJECHHA VYCTaJOCTH INPHBEAECHH HIJ4
KAYeCTBEHHBIX CBAapPHbIX COE€JUHEHHH, KOTOPHIE OTBEYAIOT TEXHHUYECKHM
YCJIOBHSIM Ha H3TOTOBJIEHHE CBAPHBIX KOHCTPYKIIHH,

1.2. CratucTHyeckue mnapaMeTpl CHJAOBOIO BO3JNEHCTBHS MOTYT
OLITb YCTAHOBJIEHBI Ha OCHOBE 3KCINEPHUMEHTAJbHOTO HCCAEIOBAaHHA
SKCOAYATALHOHHON HAarpyXeHHOCTH METaJJOKOHCTPYKUHH HJIH 10
F'OCT 25.101—83.

1.3. ¥YcranocTHasi A0JITOBEYHOCTb CBAPHHX COCAHHEHHUH OIpenes-
eTcsl 1o cragud o06pa3oBaHHMs TpeUMH B MHOIOLHMKJOBOH 00JiacTH Ha-
TPYKEHHSH., | |

1.4. Pacuer cBapHbIX COCAHHEHHH METAJJOKOHCTPYKIUHA Ha yCTa-
JJOCTb NPOU3BOAAT, KaK HNPaBHJIO, TI0O METOAY IpeAeJbHBX COCTOSHHH.
B cayuae HeoOXO0AHUMOCTH JONYCKAdeTCs BHIIOJHATbH pPacyeT IO METOAY
JOIYCKaeMblX HaNpsKeHUuH.

1.5. 3a orka3 c¢BapHOro CcoeAHMHeHHs (3a KPUTEPHH IIpeJeJbHOro
COCTOSIHHSA) NPHHHMAIOT o0Opa3oBaHHe YCTAJNOCTHOH TPEUIMHBI IJ1yOH-
HOH 2—3 MM, TIPH KOTOPOH BO3MOXKEH II€PexX0J B XPYIKOE COCTOSHHE.

Bce xapakTepHCTHKH CONPOTHBJIEHUSI YCTAJOCTH CBapHBIX COEIH-
HCHHUH YCTAHOBJIEHH 10 3TOMY KPHTEPHIO.

1.6. Tepmunbl, onpeaeneHuss 4 0603HaYeHHA, TIPHHATHIE B METOAH-
yeckHX ykasanusx, — no 'OCT 23.207—78.

1.7. Onpenenenuss 1 o003HaueHHsi, TNPHHATHIE B METOAHYECKUX
YKa3aHuAX, IPUBEJEHbl B IPUJIOKEHUH |,

1.8. IIpuMepnl pacuera Ha yCTaJOCTb IPHBEAEHbI B NPUNOXKEHHUH 2,

2. ONPEAEJIEHHE XAPAKTEPHCTHK COIIPOTHBJEHHUA YCTAJOCTH
CBAPHbLIX COEAHHEHHWN U 3JIEMEHTOB KOHCTPYKLIHA

2.1. XapakrepHcTHKH conporuBjeHHusi yctanoctd (XCY) cBapHHX
COeAMHEHHH H 3JIeMEHTOB KOHCTPYKIUHH ONpPEJENAIOT 110 BEPOATHOCTH

OTKa3a H BKJIOYAIOT INapaMeTpnl OR , S“R pacnpejejeHHs Ipeaena
BBIHOCJIMBOCTH M NapaMeTpul o, , Ar, Br ypaBHeHus MeAHAHHOH (CO-
OTBETCTBYIOLIeH BeposTHOCTH oTKa3a 50 %) KpHBOH YyCTaJOCTH BHAR
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KpHBast ycTaJOCTH MO I1apaMeTPy BEPOATHOCTH OTKa3a BHpaXaeT-
CAd ypaBHEHHEM

AR

o(P; N)=o, (P)eNP)H5g (2)

B KOTOpOM nmapaMmerpH A p u Br oT BepossTHOCTH oOTKa3za P He 3aBH-
CAT. -
2.2. XCY 371eMeHTOB H y3/I0B META/JIOKOHCTPYKUHIH ONpeneisiiorT
B 3aBHCHMOCTH OT:

KOHCTPYKTHBHO-T€XHOJIOTHUECKOrQ pelIeHHs] CBAPHOro COeAHHEHHSs;

OCTAaTOYHHIX HalPAKEHHH;

KJacca NPOYHOCTH CTAMM;

Ka4yecTBa CBApPHOIO COeJHHEHHS;

KO3 PHLHEHTa aCHMMETPHH L[HKJIA. _

2.3. I10 KOHCTPYKTHBHO-TE€XHOJIOTHUYECKHM IMPH3HAKAM CBapHHE coe-
AMHEHHSA, 3JIEMEHTH H y3Jhl KOHCTPYKIHH C yYeTOM AEHCTBHS YCHJIHHA
OTHOCHTEJIbHO WMIBa MNOAPA3JeNdlOT Ha BOCeMb KiaccoB (Tabia. 1—8):

] — npoBepsAeMble Ha yCTaAJOCTh 110 OCHOBHOMY METaJllly BAAJH OT
CBapHHIX IIBOB (Tabu. 1);

2 — C HENpPepPhiBHBIMH NPOAOJbHLIMYA CTHIKOBLIMU H YIJIOBHIMH LIiBa-
MU HJH HalaaBkaMu (Taba. 2);

3 — ¢ nonepeYyHbIMH CTHIKOBLIMH 1IBaMH (TabJ1. 3);

4 — c nonepeyHLIMHU yIJIOBBIMH WIBaMH (TabJ. 4);

D — C IPUBAPEHHBIMH BCTHIK, BIPHTHIK HJIH BHAXJECTKY KOCHIHKAMH
(traba. 5);

6 — ¢ HakJajiKaMH, INOpOLOJbHBIMH pebpaMH, PpasJHYHOrO pojaa
YCHJACHUAMH H T. A., IPHBApPEHHBIMH ¢ 00BAPKOH 110 KOHTYPY, a4 TakKXke
HaxJlecTOYHbe coeduHeHus1 ¢ oOBapKo# 1Mo XKOoHTYpY (TabJ. 6);

7 — coaepxauiye HaxJeCTOYHble COeIHHEHHS ¢ (PJAaHMOBHIMH ULIBa-
MH HJH HMEIOUUE KOPOTKHE NPOAOJIbHHE IIBH, NMPHKPENJAIHe pa3-
JIUYHOTO pOAA KOCHIHKH, hacoHKH, ynopul H T. A. (Taba.7);

8 — conepxauide yrJjoBble CBAPHBIE COEeJHHEeHHs U palboralliHe
Ha KpyueHHe (tal.. 8).

2.4. OcTaTouyHble CBApOUYHbie HANPSXKEHHS (Goc;) NPH ONpEeTCHHH
XCY coeauHeHUI YYHTHIBAIOT B COOTBETCTBHH C pa3/iejieHHEM HX Ha
BHCOKHE (O ocr >> 0,50, ) H HU3KHE (04cr <0,50,).

BeJHYHHY O, MOXKHO YCTAHAaBJHBATL pacyeToM, 3KCIepHMeH-
TaJibHO WJIH 110 ONBITY IPOEKTHPOBAHHS.

B nocaeanem ciayyae NPUHAMAIOT, YTO BHICOKHE OCTATOUHKIE HANps-
XEHHsI B MONEepeYHbIX CTHIKOBHIX COCAHHEHHAX BO3HHUKAIOT MPH LIHPHHE
sneMenra He wmenee 200 MM ¥ ToammuHe o1 16 MM ¥ Gogbilie, a B NIPO-
AOJbHHEX mBax — AJAHHOH OoJsiee 1000 MM uHaH TOJNIMUHOH O6OJiblIe
10 MMm. Bpicokue ocTaTOYHbIe HalpAXKeHHS 00pasyloTcs He3aBHCHMO
OT pasMePOB B MecTax IIepexOJO0B OT 3JEMEHTa U KOHIaM (pJaHrOBHX
IBOB.

Huskue ocrarouHple HanpsAXeHHs IPUHUMAIOT IIPpH pacuerax Ha
YCTaJIOCTh CBAPHbIX COEAHHEHHH H 3JIEMEHTOB ¢ KOPOTKHMH CTHIKOBHIMH
IBAMH JIHCTOBOro INnpokKara TOJIMHHOH MeHblle 16 MM H ¢ acoHHOro
Menbilue 10 mum.

2 3ak. 893 I
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2.5. XCV¥ cBapHBIX COeMHEHUN 3aBHCHT OT KJacca NPOYHOCTH ocC-
HOBHONO METaJL1a, H3 KOTOPOIO H3TOTOBJEH 3JeMEeHT KOHCTPYKUHH. B.
Hactosulux MY npuBegenn XCY cBapHHX COeAHHEHUH HHU3KOYIJIEPO-
aucteix (0, =240—260 MIla), HH3KoJernpoBaHHbX (o0, =420—
480 MIla) u BuIcOKONpPOUHHX (06, =600—680 MIIa) crazeil.

2.6. KayecTBO HCIIOJIHEHHSI 3JI€MEHTOB XapaKTepPH3VIOT KOHCTPVK-
THBHO-TEXHOJIOTHYECKOEe DelIeHHe CBapHOTO COeAHHEHHs, cIocob mnoJy-
- YeHHs 3aroToBOK, KaueCcTBO CBapkKH U IIOCJecBapoO4YHBHIX 00paboToK.
IJTH (QAaKTOPH YUHTHIBAIOTCS B COOTBETCTBHH ¢ Taba. 1—8, B KOoTOpHIX
B 3aBHCHMOCTH OT COYETAHHS MEPEYUC/IEHHBIX PAKTOPOB KaxKIBIH 3JIe-
MEHT B TOM HJIH HHOM KJacce pachnpenesaed no rpynnam. Has yyera
Socr 1O M. 2.4 TPyNNB! AONOJHUTENBHO 0603HAaYeHB GYKBaMH a 4 0.

2.7. B 3aBHCHMOCTH OT IPHUHA/JIEXKHOCTH K TPYIIE 3J€MEHTOB H
kKaacca nNpoyHocTH ctand XCY cBapHBIX COeJHHEHHH AJi Pa3HBIX KO-
3QPHUHEHTOB ACHMMETPHH LHKJAa ONPEAEJSIOT 110 COOTBETCTBYIOLIHM
auarpammam, tabauuam, gopMysaaM 4 rpaukaM.

HopmaTtuBHOoe 3HaueHHe npenesa BbIHOCJAHBOCTH Gp OIpEeneJsIoT

10 JHarpaMMmam MpeJeJibHbIX HanpsikeHUd nukaa (uept. 1—14) kak
3HayeHHe, oTBeyaloillee BeTBH N—-oco, Jlusi yao6cTBa Ha AHarpamMmax

npefe/IbHBIX HANPAXKEHHH L HKJ/JIA NPEACTAaBJeHa IIKaJja Koaq)q)nuﬁeﬂ-
TOB aCUMMETPHH LHKJIa — Ry .

| HopmaTuBHble 3Haue€HHS CPeAHEro KBaJAPAaTHYECKOr0 OTKAOHEHHS
Ss_, Tpeaesa BLIHOCAHBOCTH AJSI CHMMETPHYHOIO LHKJ/A HATPYKEHHS

(Rs = —1) onpemensirtor no taba. 9. as apyrux Ko3bHIHEHTOB
aCHMMETPHH 1HKJa KR; HOpMaTHBHbIE 3HAaYyeHUd S"R ONpEeneAloOT B

3aBHCHMOCTH OT 3HaueHuil Sg_, H R, 10 popmyae

S, —R_g (3)

Tabauma 9
HopmMarmBHble 3HAUCHHA CpeNHEro KBAAPATHYECKOTO OTKJAOHEHHS Ss lrlpe):le.ua

BHIHOCAHBOCTH CBAPHBIX COEJHHEHHUH MO I'Pynnam 3JIeMeHTOB

Benuﬁgggﬂfrér:;;qﬂﬂx | 80_1 o rpynnam éJIEMEHTOB
| _
Gocr>0,5 G : 2 (8a”} 4 | 52 | 6a } T7a
%5 | 28 | 12 | 10 |8 | 6 | 4
1 2 36 46 50 60 70

Gocr<0,5 g7

35 28 20 15 12 9 7

Hopmarusuule 3Hauenuss napamerpoB Ap ¥ Bp ypaBHeHHsa KPHBOMH
ycraaoctd (/) ycraHaBJauBalTcsi no rpadpukam (uepr. 15—20).

PexoMenayerca okpyrafiTb HOpMaTHBHBle 3HauyeHHs og A0 5 MIla,
S”R 10 1 MIla, a napamerpoB Ag u B — npo 10%.
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3aBHCHMOCTH napaMeTpoR ypasueHus (1) or xo3pduumenTon
ACHMMETDHH UNKJAX SJACMEHTOR

lgynna |

Ax7)°
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2.8. B pacuerax Ha ycTaJoCTh HO METOAY AONYCKaeMHX HampsiKe-
HMH C NOMOIIbIO CTENEHHOI'O YPaBHEHHS KPHBOH YCTAaJIOCTH BHAA

"N = UFEN(} (4)’
nmapaMeTp m ypaBHEHHSI MeJIHAHHOH (COOTBETCTBYIOLEH BEPOSITHOCTH
oTka3a 50 %) xpuBo# yctanoctu (4) Moxer ObiTb OnpejesieH yepes
nmapameTpu ogr ; Agr ; Br MeaHaHHOH KpHBOHA yctajoctH (I) 1o cJae-
AVIOIIHM 3aBHCHMOCTSM:

2

ay,—agb, _
m= - A(a,b,—a,b,) ° (5}

g= | -lnx(x—}-B)'ﬂdx;
8, = ) Invdx;
a,= | lnx(x+ B)dyx;

X1

| | l
by=B(Xy—x,)(X;+X%,+B) CH (xg—-x‘?);

b,=—(x,—x,) (B+ x‘;_x') ,

A€ X; U Xo — HHTEpBaJ JOJTOBEUHOCTH, B KOTOPOM IOCTHraeTCsd HaH-
Jyuuiee COBMaAeHHe cTelleHHOro (4) H 3KcloHeHHHaxabHoro (1) ypas-

HEHUH. |
PekoMeHAyeTCA onpenedaTb napaMerp m ypaBHeHHs (4) U3 ycJo-

BUS HaHMJydyllero coBnageHus c¢ (1) B HHTepBaje [0ArOBEeYHOCTEH
x;=N;=5-10* 1 xo=N,=2.10° Ilpu s3TOM HOPMATHBHHIE 3HAUEHHS C p
npeaeja BbIHOCJAHBOCTH JOJIKHBI OINpeneATbCA IO AHarpaMMmam ipe-
AeJbHbIX HanpsxKeHud (ueprt. 1—14) KakK 3HAUeHH$s, COOTBETCTBYIOLIHE

BeTBU N ¢ =2-10°% n1ukn0B.
B npu/oXeHWH 3 TINpHBeNeHbl MNpOorpaMMbl OIEHKH I[apaMeTpPOB
ypaBHeHuss (4) uyepe3 mapaMerpn ypaBHeHus (1) Ha IBM THIa

EC-1040 u [I9BM tuna IBM, a Tak:Ke KOHTPOJbHBIH IPUMEP. |
2.9. PacueTHpil npejges BbIHOCAMBOCTH Rp =0, (P) onpeaefsioT

B 3aBHCHMOCTH OT AONYCKaeMOH BepPOSATHOCTH OTKa3a P (BepOATHOCTH
o6pa3oBaHMsl YCTAJOCTHOH TPEUHHb rAyO0HHOH 2—3 MM) no ¢opmyie

RR :_R '_ZP S::TR ’ (6}

rAe Zp — KBAaHTH/Ib HOPMAJbHOTO pacnpeieseHus: AJsl BEPOSATHOCTH P

YcraHoBJI€eHHBIE 3HAYEHUSH SO—R; AR ; Bp NpHHHMAIOT 3a pacyer-

Hble,

58



3. ONMPEAEJIEHHUE PACYHETHDBIX HAIIPA)KEHHUA

3.1. Pacuer cBapHbiX KOHCTPYKUHA H HX 3JIEMEHTOB Ha YyCTalOCTb
JOJIXKEeH 0as3upoBaThCsl Ha aHaJIH3e U yYeTe peKUMOB HarpyxeHHsA B@
BC€X THIIHYHHIX AJA AAHHOH MAIIHHBI HJIH COOPYXKEHHA YCAOBHAX 3KC-
nayatauHd. [Ipu 3ToM noa peXHMOM HArpyXKeHHd KOHCTPYKUHH IIO-
HHMAIT XapakTep H3MEHeHUs, 3HaYE€HHe H NOBTOPAEMOCTb BOCIIPHHH-
MaeMhBIX [épeMEeHHBIX BO3JECHCTBHH, a IO PEXXKHMOM Harpy:KeHHd csap-
HOro COEJMHEHHUA MJIH 3JIeMeHTA KOHCTPYKIHU — XapakTep U3MeEeHeHUd,
3HAYEHHEe H MOBTOPAEMOCTb MNEPEMEHHBIX HOMHHAJbHBLIX HaNPsKEHHH
B IPOBEPAEMOM CEYEHHH.

3.2. Ilo xapakrepy u3MeHeHHsT BO31EHCTBHA HITH HallpSAXKEHHH pe-
KUMBl HArPpyKEHUSA NOAPA3ACAAIOT Ha PeryaspHble, NepUOAHUYECKHE H
ciaydapinbpie. HactosnmHe MeToAHYeCKHe YKa3aHHS perjJaMeHTUPYIOT
pacyeT CBapHHIX COEAMHEHHH Ha YCTaJOCThb IIPH TAKHX PeXHMax Ha-
IPYXEHHS KOHCTPYKIIHH, KOr'Ja H3MEHEHHEe 3KCIJIyaTalHOHHBIX Hanps-
JKeHUH B 3JIEMEHTaxX MOXHO pPaccMaTPHBAThb KaK CTAalHOHAPHBIA HJIH
HEeCTALlHOHAPHBIK CAYYaWHBIH NPoOLECcC, KOTOPHIH MOXKeT OBITh INpej-
CTaBJIeH CTYNEHYAThIM KBA3HCTALHOHAPHLIM.

3.3. ITepeMeHHBle BO3ACHCTBHS H HANpPSAMXKEHHS MOTYT OBITh OIHCA-
Hbl ABYMSI XapaKTePHCTHKAMH IIHKJA, HANPHMEDP, (Gmax, Omin); (Oa,
Sy ) (Omax, Ro ); (02, Ro ) u T A. C nepBoi U3 yKa3zaHHHIX XapakKre-
PHCTHK UHKJa CBA3aHO IOHATHE «ypOBeHb Harpy:keHusi». IIpu anasnau-
3¢ CTALHOHAPHBIX CJAYYaHHBIX PEXHMOB HarpyxeHHs ABYXMEPHbLIH 3a-
KOH pacnpeaesiceHud NEePpEMEHHBIX HalpAXEHUH, Kak PABUJNIO, 3AMEHS-
10T OJHOMEPHBHIM 3aKOHOM pacrpeAe/IeHHs YPOBHEH HArpyXKEeHHsl M3
YCJIOBHSI IOCTOSIHCTBA BTOPOH XapPaKTEPHCTHKH LHKJA.

3.4. IloBTOpsieMoCTh nNepeMEHHbLIX HANPSIKEHUH ONpPEeAeNslOT YHC-
JIOM LHUKJOB KaXKJAOTO YPOBHSI HarpyKeHHusl. ¥YcTaJIOCTHYIO HOJITOBeY-
HOCTb, OIpeAe/IEeHHYIO [0 pacueTy B LHUKJAX, YBA3BIBAIOT C BPEeMeHEM
3KCIJIyaTallud MallivH U COOPY2KEHHH dYepe3 HapalboTKy B rojax, KHJO-
MeTpH npoodera, oObeM nepepaboTKH U T. 1.

3.0. B 3aBHCHMOCTH OT THNHYHBIX AJIg NXAaHHOH MAaUIHHH HJH COO-
PYKEHHS YCJOBHH 3KCIIYATAIlHH BBIACJSIOT TUIOBHIE PEXHMBI CJAyYyaH-
HOrO HarpyKeHHsi HeCcyHHX KOHCTPYKUHHA. CralHOHapHBIE CJAyYaHHAIE
PEXHMbl HArpyXKEeHHSI XapaKTePHU3YIOTCH OAHHM THIIOBHIM PEXHMOM.
Ilpn HecTauHoHapHBIX CAYYAHHBIX peXUMax HarpyXKeHHs KaxKAbIH TH-
IOBOH pEeXHUM ONHCHIBAET BIOJHE Ollpele/ieHHBe ycJ0BHS paboTH Ma-
IIHH MJIH COOPYXKEHHH, NPU KOTOPHIX H3MEHeHHe HANpSXKEeHHUH B 3Jie-
MEHTAaX KOHCTPYKIHH MOXKHO paccMaTpHBaTh KaK CTaHHOHapHBIK CJY-
YaWHbIH TIpolece.

3.6. B pacuerax Ha yCTaJOCTb THIIOBHIE pE)KHMbI HarpyxeHus 3Je-
MEHTOB (CBapHBIX COE€JAHHEHHH) 33a44alTCA 3aKOHOM pacnpeleseHHs
pacyeTHbIX HalpsXeHHH W OTHOCHTEJbHOH AJHTENbHOCTbIO (B rojax,
KujgoMerpax rmpobera W T. A.) JHdaHHOro pexuMa B obuieM nepuoie
KCIIYaTallMd COOPYXKeHHsT WJIH MalUHHB. THNOBBIE PeXHMBI JOJKHbIL
OTpaxKaTh OCHOBHBle 32KOHOMEDHOCTH HW3MEHEHHsl 3HAYEHHs H MOBTO-
psieMoCcTH pafouMx HanpsAXeHHN ¥ YCTANABJAHBAKOTCHA, KakK fDaBHIG,
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0 pe3yJbTaTaM 3KCIEePHMEHTAJbHOTO HCCAEAOBAHHSA ACHCTBHUTEJbBHOH
HarpykeHHOCTH KOHCTPYKIUHH B XapaKTepHHIX YCJOBHAX ee JKCIJyaTa-
uud. [Ipn sToM HeOOXOAHMMO YUHTHIBATh BCE HArpy3Kd H BO3JEHCTBHUA
Ha KOHCTPYKIHMIO, KOTOPHE BHI3BIBAIOT H3MEHEHHE M NOBTOPAEMOCTH
HanpAXKeHHUH B €€ 3JIEMEHTaX. - .

3.7. ILns pacyuéra CBapHbIX KOHCTPYKLHH 110 HAKOIJIEHHIO yCTaJIOCT-
HbIX MOBPEXAEHHH HEeOOXOAHMO NOJYYHTh DaclipefelieHHe aMILJIHTY],
PACYETHBIX HalpAXKeHUH o, NPH PHKCUPOBAHHOM 3HaueHHUH KO3PDH-
IMeHTAa acUMMETPHH IMKJIa R; , paclpepefieHHe aMIVINTYI O, NpH
OCTOSHHOM CpPeJIHeM HaNpSXKeHHH LHKJA G, HJIH COBMECTHOE paclipe-
leJ€HHe MAKCHMAJIbHHX Omax H MHHHMAJBHBIX O min HanpsixxeHui: C
5TOH HEJIbIO 3alHCH CJYYaHHBIX PEXXHMOB HArpy>KE€HHS 3JIEMEHTOB KOH-
CTpYKUH# cxematusupylor no I'OCT 25.101—83 (TI'J1 33787/01),
MP 75—85. PekoMeHAyeTCss HCIOAb30BAaTh METOAB «AOXKASA» HJIU
TIOJHBIX LHKJIOB,

3.8. Becbh puanason SapeI‘HCTpHPOBaHHHX PH TEH30METPUPOBAHUH
AMIJIMTY] Hanpsi}KeHHHd pa3OUBaIOT paBHOMEPHO Ha 8-—I16 uHTepBaJOB
Tak, YToOB HX pasmep He npesniiana o MIla. 3a amnautyay ¢,, 0pH-

HHMAIOT 3Ha4yeHHe, COOTBETCTBYIOLIee cepeHHe i-ro HHTepBaJa. Ilo pe-
3yJibTaTaM NOCJHEeAYIOUIeN CTATHCTHYECKON 06paboTKH ycTaHaBJIMBa-
eTCsl 3aKOH H IapaMeTpnl pacnpefesieHHss INepeMeHHbIX HanpskKeHHH
CXeMAaTH3HUPOBAHHOro npouecca. B pacuerax 3/ieMEHTOB KOHCTPYKU UK
Ha yCTaJOCTh paclpeieieHHe HANPsKeHHH MoOXKeT OHTh NpPeACTaBJIEHO
B aHaJHUTHUYECKOH, rpadHuecKod HJIH TabaudHou popmMe.

3.9. B anaJuTHuUeCcKOM BHAE OJHOMEpPHYIO IJOTHOCTb [(og, ) pac-
npeNeNeHHs] aMITATY]L HanpsAXeHHH o, B 3JEeMEHTAaX CBApPHbIX KOHCT-

PyKuuit HauboJiee 4acTo ONHCHIBAIOT CJAEAVIOIIHMH 3aKOHAMH:
JIOTapHPMHYECKH HOPMAaNbHBIM

B S — R TR R S P '
HOpPMaJbHbIM
IS S _ (9a~0a)?] .
f(oa)'—‘ Vﬁsa FR exp { 280’: ] ’ | (8)
SKCHOHEHHHaJIbHHM
I Ua""—ga . 1/ vpR2 . .
. f(u ) BFR exp l i ﬁ - ] ’ Saa "—VZB ' (9)
PeJies
G, o: | '
flo;)= _:S%—aFR CXp [ 9S%, ] ; (10)
Beii6yana - ' - '
b (o, b—~1 . 7. b |
flon= (%) e | - (%) [ )
rae 6, ; So, ; b; «; _'__n_oa H Sing, — IapaMerpH paclpeae/eHHs;



FR- — napame'rp YCEYCHHA, KOTOprPI OI‘paHH‘{HBaET yT-IHTbIBaEMbIH B

pacyeTax Ha yCcTaJOCTh AHANMA30H 3HAYEHHH O, .
JIByxMepHas MJAOTHOCTb [(Omax, Omin ) COBMECTHOIO paclpejele-
HU MAKCHMAJbHHX M MHHHMAJIbHHX HaNpPsXEHUH LHK/Ja B aHAJHTH-

YeCKOM BHJIE NPpeACTaBJI€Ha B BUHJIE KOPPENALHOHHOH MaTPHIH
fll. flﬁ f131"' !fll

fU= 1{21 ;22 ;23:---,;21
3L /32 [33r»«-+1/31 |
O max _ (12)

Umin_* f;l _fgz f;, fll

3.10. 'paduueckn pacnpejesieHusd aMIUIUTYA MOryT OHTL Npen-
CTaBJeHbl B BUAe THCTOrpaMM, IIQJHHOMOB HJH CHEKTPOB aMINIHTYA.
IIpuMepnl rpaduueckoro NpeacTaBJICHHA pachpefesieHHd B KOOPAHHA-
Tax (0a; /04, , —2V; H (O a) —V;), I'le 05, ,, — MaKCHMajbHas aM-
VIHTYAQ B v, — YHCJHO LHUKAOB C AMOIHTYAOH Oa ,, , MPHBEACHH! HA

gepr. 21. Tabuauuynas ¢opMa MpPeACTABJECHHS 'OAHOMEpPHOro pacnpe-
JleJIeHHs1 aMIJINTYA G,, TIOKa3aHa B taba. 10 u 11.

I'paduuecKoe NpeACTaBJACHHE pacnpeAeNeHHH aMIVIHTYA
HanpsKeHHH

ULRE

3-10°

2-10°

7-76%¢

9 70 20 30 Ga,MTa 0 10 20 30 &.Mia

5 | | s
a — B BHAE CHeKTPOB; 6§ — IHCTOCPAMM; 8 — MNOJAHINOHOB; [/ — CTyneHua-
Tasg GyYHKuHs pacnpeldeyedgHd; [/ — ananautpueckas PYHKuUMs pacnpepe- .
JeHH A
Yeprt. 21



| Tabauma 10
Crynenuatas opHoMepHass (YHKIHSA pacnpefeleHHn AMNAHTYA HanpaXeHHH

[TapameTph | HoMmep HiTepBaJa aMIJAHTYA |

AT w b

f | T . 1

Amnantyaa o,,, Mlla | |

e iy,

T S

| Tabaumwa 1}
Koppeasunounas tabAHua MaKCHMYMOB H MHHHMYyMOB Ipolecca HarpyXeHHs

Uxcaio LHKJIOB v ; , WHKJ I l
OTHOCHTebHAS AMIVIHTYAA G, 5/0' dmax I '

L ey ety

Yactota P; =v ;/3v ;
)

Makeumaabuoe Howumep
Hanpsi xedune AHTePBAJ A
Omax> MIla b0 max
Gma:h ' l l | l l l
Umaxz 2 | | I I
Gmax; 3 l I ‘ |
HoMmep HHTEpBasa i0 min I ] l 2 l 3 | \
I
MunnMaJ/abHOE HAMPAKEHHE Gin, MIIa | O, Onin, Omin, ‘oo

DopMH TIpeACTABJACHHS paclnpele/ieHHA NepeMEHHBIX HanpsXKeHHH
MOr'yT TpaHCcOpMHpOBATbCA APYr B ApPYyra, NO3TOMY HX BblIOHpAIOT MO
yROOCTBY ONUCAHHA JAHHBIX O HAIPYXKEHHOCTH KOHKPETHOH KOHCTPYK-
IIUA ¥ OCOOEHHOCTSAMH €e PacueTra Ha yCTaJoCTh.

3.11. I'lapamerpu pacnpepeneHus aMIJIHTYA NepeMeHHbIX Hanpi-

XeHHi — (cpenHee 3HaueHHe 0, H CpelHEE KBAAPaTHYECKOE OTKJIOHE-
HHe OS¢, ), NOJYYEHHBIE MO PE3yJbTaTaM CTATHCTHYECKOH 06paGOTKH

KCNEPHMEHTaibHBIX JAAaHHBbIX, CYHTAIOT HOPMATUBHBIMH, OTBEUAIOU[HMH

-~

G, H Sqa Oll-
PENEJIAIOT KAK BEPXHHE IPAHHUB PACNpefesieHHs 6, H Sg, C JOBEpH-

BepositHocTH 50 % . Pacuetnnle 3HaueHuss mapaMeTpoB
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TE€JIbHOH BEPOSATHOCTHIO ¢ B 3aBHCHMOCTH 0T O00BEMAa 3KCIEePHMEHTa
(aMcsia HHKJIOB v, HANPsAXKEHHH CXEMaTH3HPOBAHHOTO Npoiiecca)

~ 2, S,
O,= 0, — i/.;_aJ > (13)
§u:___M__ (14)

a ( 2?3'_3_'4?& )

MakcumanpHbie HANPAXKEHHA UHKIA Oz, HIH pasMaxa Hamnpsxe-
HHH 20, , HOpDMaTHBHbIE U pacueTHHEe 3HaYeHHUs MNapaMeTpoOB HX pac--
IpeleJieHusl ONpeaensioTca Mo aHaJOrHU C lapaMeTpaMu paciipenelie-
HHfl aMILVIHTVA O, .

3.12. Pacnpenesenne nepeMeHHBIX HanpsiKeHHH (pacueTHhle Ha-
TIpsi2KeHHs) AJdA pacyera HAa yCTaJOCTb BHOBb INPOEKTHPYEMBIX KOHCT-
PYKUHH B psAe CJAy4YaeB MOXKHO YCTaHaBJHBAaTh MO pe3yJbTaTaM HC-
CJeJOBaHHS HAEHCTBUTEJNbHOH HAIPYXEHHOCTH KOHCTPYKUHH-aHAJOIOB.
Anajnorn B obmeM ciaydae OTAHUAIOTCA OT NPOEKTHPYEMOH KOHCTPYK-
IIUK 10 (OpMe Y3JI0B H HCNOJb3YEMBIM MaTepHajiaM, OiIHAKO OHU HMe-
10T OJIHO U TO Xe (PYHKIHOHAAbHOE Ha3HAUYEHHE W NO3TOMY BOCHPHHH-
MAalOT OIUHAKOBHIE HJIH NOAOOHbIE BO3AEHCTBHA.,

Ilnss BbiGopa ¥ 060OCHOBAHHUS 2HAJIOTOB Olpefednsiolnlee 3HaAYCHHE
HMEeT aHaJIu3 JUHAMHYECKHUX CBOHCTB KOHCTPYKUHH H KOPPEeaSIHOH-
HOH B3aHMOCBSI3H HalpsiXKeHHH ¢ napaMerpaMH BHENIHero BO3JAEHCT-
BHS. . '

3.13. [Ipn yactoTe BHIHYKAAIOIUX BO3AE€HCTBHHA 3HAUHTEJNbHO HHXE
cOOCTBEHHOH YacTOThl KOJIeOAHHA 3JIEMEHTOB H XOpPOIUEH KOPpeNsiuHw
HalpsAXKEeHHH U BO3ACHCTBHA (KO3(p(DUUHEHT KoppeasuuHu r ,,=10,...,

(,8) aHasord MoOryt He OHTb KOHCTPYKTHBHO-MOAOOHHMH. Ecan ko3p-
(QHIHEHT KOPPEJNSAUHH 7 ,, MEXAY 3THMH BeJHYHHAMH COOTBETCTBYET

Hepasenctsy 0,8>r,,20,6, To cneayer crpeMurbea K mMoabopy KOHCT-

PYKTHBHO-TIOOOHBIX aHaJIOTOB.

Ecau B3auMocBsi3b BhipaxKeHa 6oJiee ciaabo, To nejnecooOpasHo He-
N0Jb30BaTh HMeEKWIIHecsd JAAaHHble II0 HCCAENOBAHHIO AEHCTBHTEJIbHON
HarpyKEHHOCTH TOJBKO JJIS1 AHAJOTHYHBIX 10 pasMepaM H tpopme
KOHCTPYKIHH. |

3.14. Tlpu xosbdunuenTE Koppemuuu r ey=0,8 KOHCprKuHm ye-

JIOBHO PAcCMAaTPHBAIOT KaK JHHeHHb npeoGpa3oBaresab BO3AeHCTBHI
B HOMHHA/JbHBIE HANPSIKEHHS. [Tapamerphl pacnpeneieHnsi pacueTHbIX

"

HATIPAXKEHHH o, H Sg N1 TAKHX KOHCTPYKIIHH onpeneﬂmo"r o 3Ha-

UEHHAM NaDAMETPOB PACIPEAEIEHHS PACUETHHIX HATPy30K Q H Sa clie-
AYIOIIHM 00pa3oMm:

0, =K, Q; (15)
:Se (16)
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rae K, — xosdbdHIHEeHT nepexoja OT Harpy3ok K HanpsiKeHHSM, KO-
TOPHH AJiA BHOBb IIPOEKTHPYEMHX KOHCTPYKLUHH OIpefensieTcs pacuye-

TOM Ha MPOYHOCTh HJH MO Pe3yJbTaTaM CTATHUECKHX HCIBITaHHH MO-
AeJIed. '

3Hauenusa Q u Sgo H BHA 3aKoHa pacnpenesneHns Q omnpenensior
{10 RAHHHIM 3KCHEePHMEHTAJNbHOIO HCCHACHOBAHHA KOHCTPYKIUHH-AHAJIO-
~ra U B JAaJbHeHileM HUCHOJB3VIOT JJA IIPOEKTHPOBAHHA HOBHIX KOHCT-
DYKIHI.
Ecau 0,8>r ,, 20,6, To napaMeTpH 0, ¥ S, PacyeTHbIX HampsKe-
HUH NPUHHMAKOT pPAaBHHIMH 3HAYEHUAM, YCTAHOBJEHMBIM MO pe3yJb-
TaTaM HCcJeJdOBaHUAd KOHCTPYKTHUBHO-TIOAOOHOTO aHaJora.

3.15. IIpu OTCYTCTBHH 3KCNEPHUMEHTAJbHHX AaHHHX [0 MCCJEAOBaA-
HUIO JEHCTBHUTEJIbHOH HArPYXKEHHOCTH KOHCTPYKUHH AJs pacyera Ha
YCTaJOCTh HX OCHOBHHIX HECYIIHX 3JIEMEHTOB.lapaMeTpPH PacyeTHHX
HANPSAXKEHHA MOXKHO BBIYHCJATH I10 NPHOJIHKEHHBIM COOTHOUIEHHSIM:

ga':kgn; AR . (17)

S; =%.0,, o - (18)
rie 0. — Hampsi:keHHe B PACCUMTHIBAEMOM CEUEHHH OT JAefiCTBHA pac-
YeTHOH CTaTHYeCKOH HarpyskH; K — KO3Q(PHUHEHT NepexoAa OT O (q
K 0a; e — KO3(HUIMEHT BapHALMH AaMIJIHTYyA HanpsxkeHHd. Pac-
4€THbIE KO3hPHLHEeHTH K H & ¢ npHuBeaeHH B Tabi. 12.

3.16. B pacuerax Ha ycTaJocThb N0 AaHHHM Taba. 12 pacnpeaesne-
HUe aMIVIHTYA HanpAXKEHHH B 3J€MEHTaxX KOHCTPYKIHH PEKOMEHIAYeTCH
3a/aBaTh JorapupMHUYECKH HOPMAJbHBIM 3aKOHOM (7).

ITapamerpnl JorapupMHUYecKH HOPMAJbHOIC 33aKOHA (cpejaHee 3HAa-

F o -

qeHHe Ino, H cpelHee KBaApaTHUeCKOe OTKJOHeHWe Sing,  HaTypaJb-
HbIX JIOrapuMOB AMIIMTY] HANPSIKEHHIH) PACCUHTHIBAIOT 1O H3BECT-

HbIM 3HAYEHHSM 11aPAMETPOB G, H S, MO PopMy/IaM:

~ ~ 1

Ino,=In(e,)— 5 Sms, 3 (19)
- , B | |
ST, -
Sins, = In — | 41 {- - (20)
O,
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4. PACYET KOHCTPYKILIHA HA YCTAJIOCTDH -
4.1. TIpH HAKON/MEHHH YCTANOCTHHX NOBPEXACHHH CBapHHE Me-
TaJJHYECKHE KOHCTPYKIHH -PACCYUTHBAIOT HA YCTaJOCTh. Onpe,uenmm
YCTaJIOCTHYIO LOJITOBEYHOCT (pecypc, cpoK cayxkOH) npH 3anaHHOH
JIOI'IYLTHMOH BEPOSITHOCTH MMOSIBJEHHUS TpBI.L[HHbI (na.nee — Bepomnocm
4.2. Ycaosue NMPOYHOCTH an OlLlEHKEe YCTaJOCTHOH nonroaeqﬁocm
KOHCTPYKILHH 11O BepOHTHOCTH oTkasa P 3allHCHBAIOT B BHJE

a<ap, '- ' | (21 )

TAE Gp — MNpefesbHOE HAKOMJIEHHOE YCTaJOCTHOE HOBpe}K)leHHe Pa-

60T0CnOCOGHOCTL KOHCTPYKIMH obecrieudBaercs, ecJa HaKONJNeHHOe
YCTaJlOCTHOE IOBpEeXJEeHHe @ B TOM HJIH HHOM 3JIeMeHTe 3a pacuer-

HHH CPOK CJYXKOH npH nonycxaemon BEPOATHOCTH 0TKa32 P He rpe-
BOCXOIMT A p . . | .

4.3. cXOAHBIMH JaHHBIMH IJI1 pacyeTa CJIyKat xapamepncmm
CONPOTHBJIEHHST YCTAJIOCTH 3/IEMEHTOB KOHCTPYKUHHA (pasax. 2) m cra-
THCTHYECKHE pacnpene;rlennﬂ AMIVIHTY L pacquHblx Hanpﬂ}KeHHﬁ
(pasn. 3). -

4.4, PacueT cBapHHX KOHCTPYKLUHH Ha yc'ra.nocm OCHOBAH Ha JIH-
HEAHO THIOTe3e HAKOIVIEHHMS YCTaJOCTHHX noapem;lennn (nanee —
JHHefiHaa runotesa HYII): -

O i I o
ap = 2 N7, _ (22)
_. r _
TAE N, — YHCJO LHKJAOR HalpsAXKEeHHs YPOBHA ¢, ; N, — npelelibHOE

YHCJIO LLHKJIOB NpH JefiCTBHH UMKJIHYECKHX ‘HanpsXKeHHil yPOBHA Oi.
4.5. PacyeTHy10 YCTaJIOCTHYIO AOJINOBEYHOCTb 3IJIE€MEHTA KOHCTPYK-

iHH T (P) B 3aBHCHMOCTH OT NPHHATOH BEPOSAATHOCTH OTKAa3a BHIYHCJISA-
10T 10 YPABHEHHIO '

T(P)—-'= TH':P - | s (23)

4.6. B pacnpeaesieHHd pacyeTHHX HAIPSIXKEHHUH BHIAENAIOT AHAla-
30H NOBpEXAAIOIIUAX HANPAXKEHHH, KOTOPHIH OrpaHHYHBAETCS CHH3Y
pacueTHHM CONMpPOTHBJIEeHHeM ycTanocTH RRr (P) c BeposiTHOCTBIO P, a
cBepxy B- o0LieM cayyae — pacyeTHHM COINPOTHBJEHHEM R OCHOBHOrO
MeTaJJa [IPpH pacueTe Ha NMPOYHOCTb 1O METOAY NpeldeNbHHIX COCTOA-
#uii. Ecau pacuer Ha MPOYHOCTH BHIIOAHAKT IO METOLY AONYCKAEMBIX
HaIIPSXKEHHH, JHANa30H MNOBPEXAAKIIHX HANpsIXKEeHHH orpaHHYHBaeT-
Csl CHH3Yy CPEJHHM IPEAEJOM BHHOCJIHBOCTH O , @ CBEPXYy — HAOIYyC-

KaeMbIM HanpsixxeHueM [o].

Bepxnmfo rPaHHIY YTOUHSIOT MO JaHHHM 3KCIepPHMEHTaJIbHRX HC-
CJIEJOBAaHHH H NPHPABHHBAIOT K MAKCHMAaJbHOMY 3apernc'rpnpoaaHHo-
MY 3HAYEHHIO aMIIIHTYAH O 5 max -

Jnana3oH moBpeXAaloOlIHX HanpsiXkeHHA pa3OHBAIOT Ha R HHTEp-
BaJ10B pa3Mepom He 6ojee 5 MIla.
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4.7, Tlo' pacyeTHBIM XapaKTePHCTHKAM CONPOTHBJEHHS YCTaJOCTH
JAaHHOrO  djieMeHTa (CBapHOro COeAHHEHHs) H3 yPaBHEHHS KPHBOV
yeranoctd (m. 2.2) HaxomAT TPERLNLHOE YHCIO IMKJIOB N; (04 P)
KaK (PYHKIIHIO ammm'ry;uﬂ HalpsXKEeHHH Ga, H Bepomﬂocm orkasa P.

IIpu nocrosinHOM Koo HIHEHTE- aCHMMETpHH Rs; UHCJAO UHKJIOB
Ny (0a, P) BBIYHCJISIIOT IO opMyJie

‘ L]
h
e . - - A
. e — A L
'
'

N‘(oal ,P).-:. o SR R R .,'.(_24)

. N In [(1-—R )Rr (P)]

=3 IpH MOCTOSIHHOM CPERHEM HATIPAKEHHH LHK/IA O

-— _ N0y, ,P)= m —B. | (29)
' | Rp(P)

48. VicxonHble NaHHHe JAJs pacqe'ra Ha yc'ra.nocrb oclJopMJImOT
TabJaHLEel, B KOTOPYIO BHOCATCS CTyIleHUYaras cbyﬂxnﬂﬂ pacnpeneneHus
P; (0a,) aMnIATYA pacueTHHIX HanpsKeHuH H oTBevawomee i-i cTy-

MeHH YHCJA0 UHKJIOB N,; NJf j-ro THIOBOrO peXHMa HarpyKeHH . N 1]
-ONPEAENSAIOT MO0 ypaBHEHHIO (24) wiu (25), a P; (0.,) HaxodsAT Kak
‘OTHOIUEHHE YHCJA LHKJIOB 7;,; HANPSXKEHHA Ga, i-H CTYNeHH K 0oOLle-
My 9HCHAY UHKJOB n; (T ;) HaHpH)KEHHH IS ] r'0 THIIOBOTO PEXHMa
3aBpema T,

n;; . (9

. f(oa ) Pi} nj(TH) o . ( 6)
Oée BEJIHYHHH n,; H n; (T ;) B COOTHOIIEHHH (526) 3aJ210TCS PHMe-
'HHTEJNbHO K KOHKDPETHO Hapaﬁome T4, KOTOPYIO H3MepHIOT B rogax
CAYXKOH, KuJAoMeTpax npodera uT. A.

[IpuMep npeacraBieHuss AaHHHIX AJs paciyeTa Ha YCTaJoOCTb IIPH-
Be/leH B TabJ. 13.

B taba. 13 £ — uncao HHTepBaJIOB pa3bueHHdA AHAlla30HA [IOBPEXK-
A2IOHX HANPsAKEHHH; [— KOJHYECTBO THIOBBIX PEXHMOB Harpyxe-
HHS; Aa; — YCTaJIOCTHOE NOBpeXJIeHHe OT AEHCTBHA AHaNa3oHa MOB-

peXxIaliiX HanpsaxXeHUl o, NPH f-M THIOBOM DexKHMe HarpyXKeHus,
HaKOMJIeHHoe 3a mnepuop T , . 3HaueHHs Aaq; 1O JHHEHHOH THIOTE3e

HAKOIJIEHHST  yCTaJOCTHHX  MOBPEXKACHHH BHYHUCAAIT NO AaHHHM
Taba. 13 no popMmyJae
E Py
Aa,-:-nj(Tﬂ)iEI, _N_,;;_ : 127)

--—



+ Tabaruoa 13
Jlanunie 0Ja pacuera Ha ycTaaocTh no annefnoR ranorese HYII -

3HaueHHs npepeNibHOro WHcHa uHKaA o N j mo dopMysie (24) uam (25) u NOBTOPAEMOCTH
P” no popMyne (26) ARAH peXHMOB HATPYNOHHA

HoMep THNOBOrO pexn- 1

HoMep wuHTepBaJia aM-
NARTYA i _ Ni

HapaGotka n;(7T 1) n
ILHKJ

HaxonJjenHoe ycranaocr-
HOE noBpexpaeHne Aa;

4.9. [lonHoe HaKONJIEHHOE YCTAJOCTHOE IOBPEXAEHHE @ 32 MEPHON
T, cocraBaser cyMMy Aa; IO BCEM THIOBHM pEXHMAaM HarpyXeHHS

HJIH !

[lonyyennoe no ypaBHenu1o (28) 3HaueHHe @ NMOACTABJAIOT B COOTHO-
iweHne (23).

4.10. Pacnpenenenne poaroseyHoctd T (P) no BepOATHOCTH OTKa-
3a P nony4awT ¢ yueToM pacnpejejeHHs aMIUIHTY[, HanpHMep, o

3akoHy (7) — (11). Oaa norapupMHUeCcKH HOPMAaJbHOIO 3aKOHA HC-
KoMoe pacnpenenenue 7 (P) umeer BUJ

’a max
ap Ty nj
o= Vs =1 (5. ), ~
( lna. )j lamR
’j
RR! -
(lnaa-—-ln;aj )2
exp - -~ 0 daﬂ
2(S1no,)7 -
O, 20 | *—-BI I |
In s
1__
( Raj )RRj



- Ilpn pacuere MeTaJNIOKOHCTPYKIHH, ec/qd pacyeTHHE Xapakrepuc-
THKH CONPOTHUB/ICHUA YCTAJOCTH CBAPDHHIX COCAHHEHHH H pacyeTHble
HaNpAXKEHHS YCTAaHAaBJIHBAIOTCS C 3alMacoM BEPOATHOCTH, NPHHHMAIOT
ap =1. -

4.11. Ecaum pacuer npoBOAHUTCS MO anHH'Toﬁ B MallMHOCTPOEHHH
KOPPEKTHPOBAHHOH JIMHEHHOH T'HIIOTE3€ HAKOIJIEeHHSA YCTaJOCTHHX IOB-
peXAeHHH, TO 3a pacyeTHhie XapaKTEPHCTHKH CONPOTHBJIEHHA yCTa-
JOCTH NPHUHHUMAIOT HX HOPMATHBHBIE 3HAYE€HHs, YCTAHOBJIEHHbBIE IO
Tabsa. 1—8 u ueptT. 1—14 nas 50 %-Holt BepoaTHOCTH OTKasa. Kpusyio
YCTANOCTH OIMCHIBAIOT CTeNEeHHHIM ypaBHeHHeM BHAa (4) NIpH NOCTO-
AHHOM KO3(d(dHUHEHTe acHMMeTpuH Rg = —1 H BepOATHOCTb OTKa3a
€BAPHOr0 COEMHHEHHA ONpeuensioT B COOTBETCTBHH C . 4.12—4.15.

4.12. IlpeaenpHoe HAKOIMJIEHHOE yCTaJOCTHOE NOBPEX/EHHE dp BHI-
QHCHSIOT U3 COOTHOLIEHHH

Uamaxg_o ’ 53__1

“p = 6, 0,50, P79 >0,1; (30)
a, =0,1 npu 2 k
| i
Ry Uai .
Té: ‘; Car e P; _r o . (31)
(0320:50-—-1 ) |
Pi_ﬂ nEL )
n

rAe n* — 4YHCJO LHUKJIOB aMIVIUTYA HanpsikKeHHd 6., =>0,50-; 3a Ha-

pa6borky T ,; Rt — 4HCJO HHTEPBaJOB pa3bHeHHs [Halla30Ha Halps-
XKeHui 0,50-1<K0a, <<Oa_ .

max

4.13. HakonjieHHOe YyCTaJIOCTHOE IMOBpEXKJAEHHE a, BXOAslllee B 3a-
BHCHMOCTb (23), ONIpeAessilOT KaK CYMMY

T Ta, \"
= n(Nﬁ) ngz ( )Pi (32)

=1 \Tap .y

[0 BCEM aMIVIUTYAAM Oa, Z=>0-i. 3ReCb Np =Ca_  [0—1 — KOIPPHUIHEHT
OTHOCHTEJIBHOH HArpy:KeHHOCTH; R — YHCJ0 HHTEPBAJIOB pa3bueHHsA

AHanasoHa HaNPSXEHHH 0-1.0a, 0, M — [MOKa3aTe/ab CTeleHH
ypaBHEHHS KPHBOKH yCTaJOCTH
n;
_ _ 3
= AT (93)

4.14. Hcxoguble MAaHHHE JJs pacyera MO KOPPEKTHPOBAHHOH JiH-
HEHHOH THIIOTE€3€ HAKOIJIEHHS YCTaJOCTHHX IOBPEXKACHHH BHOCAT B

rabauny. [IpuMep TabanuHoO¥ (pothI npeACTaBJCeHHS AaHHHX IpHBe-
HeR B Taba. 14.
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Tabanua 14

-

-~ JAaHHble RJf PacueTa HA yCTadOCTh mj KOPPEKTHPOBAHHOR AnHeAuoN
runorese HYII

Homep ARHTEpBAAA SMINAHRTYA

[lapaMeTpH CymMa

1. AMmauryna
Ta,» MIla

2. Hapa6otka

n;(Tu), UHKA )

3. HapaGorka

«(T. )
n:(Tn). IHKJT 7% ()

4. IloBTOpAeE-
MOCTD, P;

5. IloBTopsne- k

1 %

P, =1
3

MOCTD Pt ¢

i—1

6. OTHOCHTEND-
Has aMILIUTYyZA

Gamax
7 [\ p
‘ oamax 1

4.15. BepossTHOCTL OTKas3a P HaxXOAHUTCA MO KBAHTHJIH HOPMAJbHO-
ro pacnpejeseHus 2p , onpeaenasaeMoi no popmyae

F

ép = '—":'lgi—g" ; (34)
'/ n“ﬂaR.-l-&s

~  np B O, 5

= —, n= —U‘i—-ﬂf- : (35)

3Aech Oa  _ — MaKCHMaJjbHasi aMIVIHTYAA Ca . , MOJNyYeHHas HeIoc-

PEACTBEHHO B pe3yJIbTaTe CTATHCTHYECKOH o0O6paboTKH npouecca Har-
pYXeHHs; ﬂ"-‘R — KO3Q(QHUHEHT BapHAalHH{ npejeja BHHOCAHBOCTH,;

¥ — KO03pPHUHEHT BapHALHH aMIJIHTYJ pPAaCYETHHX HaNpAXKeHHH,
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 Kosbuuuent ¢ p BHIYHCISIOT K3K OTHOLIGHHE |

¥ = —— 36

'-'-"'R 0.__1 ’ ( )

B KOTOPOM  BEJIHYHHH O_; MOTYT OHTb  HaHAeHBI 10  JUarpaMMam
{gepr. 1 —14),a S, | — To Tabux. 9.

Koa¢ppHuueHT ¢ . BBHIYHCIAAIOT B COOTBETCTBHH C pa3ia. 3 M0 AAaHHBIM
3KCNEePHMEHTANBHEX HCCJAEAOBAHHI HarpyXXeHHOCTH KOHCTPYKIHH-
aHaJoOroB; B pfAfe CJydYaeB €ro MOXHO MNPHONHKEHHO OUEHHTh IO
Taba. 12.
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I PHJIO-)KEHHE 1
Qb6asaresbroe

- ONPEREJEHUA H OBO3HAYEHHS, NNPHHATLIE B METOII,H‘IECKHX
YKA3AHUAX |

Hopmamaﬂme 3HAYEHHUS XC‘.Y YCTAHOBJIEHH C Bepoamocrmo Hepaapymennﬂ
50 % _pacuernnle 3naveHus. XCY — 3HayeHus, NpHHAMaeMhble B pacyerax Ha ycra-
JOCTh' ¥ yCTaHaBJUBaeMble ANA 3aXaHHOR nonycxaeuoﬁ BEPOSTHOCTH OTKa3za P,
0 — pacueTHOe MaKcuMajbHOe HOMHHA/IbHOE Hanpsxenne, MIla;

LTR — napaMeTp ypaBHeHus (1) KpHBOR yCTaJOCTH, COOTBETCTBYIOMIHM

cpeiHeMy mnpeaedy BBIHOCJHBOCTH CBAPHHX coeiuHEeHHA NPpH Ko3(dPH-
uMeHTe acuMMerpud R, , Mlla;,

R p— pacueTHbld npejest BHIHOCJIHUBOCTH 3JAEMEHTOB CBapHBIX METa/JIOKOB-

cTpykun#, Mlla;
o(P, N) — pacuerHoe MaKCHMaJibHOe HOMHHAJ/IbHOE HANpsAXKeHHe, COOTBETCTBYIO-
ee Ao0JaroBedyHocTH N 1no napaMeTpy BeposiTHOCTH otkKasa P, Mlla;

OR (P) — orpaHHYeHHbIH Mnpeaes BbIHOCHHBOCTH, COOTBETCTBYIOLIHH PacYeTHOMY,
MlIla;
Omax, Omin-— MaKCHMaJbHOe H MHHHMAaJbHOe HanpsxkeHne uukiaa, Mlla;
04— aMILIHTY/Ja HanpsokeHud uukaa, Mlla;
a0 ;,— CpeAHee HanpsaxxeHue nukga, Mlla;
Oocr <<0,50+ — HH3KHe OCTATOYHEIC CBAPOYHBle HANpsKenus, Mlla;
Oocr > 0,507 —~ BLICOKHE OCTAaTOYHbie CBapouyHble Hanpsxkenus, MIla;
G — IIpejesa TeKY4eCTH OCHOBHOro Meraanaa, Mlla;
O ¢r — HAMpPsAXKEHHE B PACCYHTLIBAEMOM CEUYEHHH OT JEeHCTBUA CTaTHuecKoR
narpyski, Mlla;

0, -— HOPMAaTHBHOE cpejHee 3HayeHHe paclpefesJeHdss AMIVIATYAN Hampss
XKeunda nuikaa, Mlla:

04— pac4eTHOEe CpeJiHce 3HAYEeHHE pacnpenesieHHs1 aMIJIHTYJAbl Harpyxes
| Hua uukaa, Mlla:
j S ; — cpelHee KBaJpaTHYeCKOe OTKJOHEHHE Mpejesa BHIHOCJHBOCTH 3J1eMeH-
R

TOB CBAPHbLIX METANJOKOHCTPYKUHH MNpH KO3(p@PHUHEHTE acHMMer-
pud R, , Mlla;
S ing — CPeAHee KBAaAPaTHUCCKOe OTKJOHEHHe JorapupMa aMmAHTYAH Hamps-
o

AKeHu#n uukaa, Mlla:

e,

S Ing, — PacueTHOe CpciHee KBaJpaTHUECKOE OTK/OHEHHUE norapudma  amniag-
TYABl Hanpsixkenui unraa, Mlla;
'&UR — KO3} punHeHT BapHaLHH npejela BHIHOCAHBOCTH;
¢, — K03bOHUHEHT BAPHALNY aMIIHTYAL HANPAXKEHHH LHK/A;
Q — pacueTHOe 3HaYeHHe pacnpeaeeHuss Harpys3ok, KH;
S Q — pacueTHOe cpejHee KBaApaTHYECKOE OTKJOHEHHE pacnpeiceHHsi Hae
rpy3ok, kH;:
Ap, B p— napaMerp ypasHenudi (1) u (2) xpuBO& ycTajocTH MJIS aCHMMETPHH
IHKJAa R,

m — NapaMeTp CTeNeHHoro ypapHenus (4);
N g — nuKAHYeCKass AOJrOBEYHOCTb, COOTBETCTBYIOLIAsi §a30BOMY  YHCAY

HUKJ/JIOB;



N ; — npesiedIbHOe HHC/O UMKJIOB NPH HANPSAKEHAR O 4 ;

YV { — YHCJIO LIHKJOB i-H CTYNIeHH CXeMaTH3HPOBaHHOI'O mpoLeccy;

P ; — OTHOCHTEJNIbHOE YHCHAO IHKJAOB i-H CTYNEHH CXeMaTHM3HPOBAKHOrO NpO-
ecca;

n ;~— YHCJIO HUKJOB HANpsKeHHH G, » OTBEYAlOMICE napa6orke Ty ;

7t -— YQHCJO UHKJIOB HANPAXEHHR MNMOBpEXKAAOMIero Axala3oHa, OTBeTaoules
Hapaborke T u.
n* — 4KCA0 UHKAOB HanpsxeHul ZHanaszoHa 0,50_1<<o, <o,  orBeqao-
i

nmax
uiee Hapabotke Ty ;
n(Ty) — uuCJ0 NUKAOB, OTBevalomee HapaboTke Ty ;
8(T) — ycranocTHass ROJropeyHOCTb B I{HKAAX;
T — ycTaNocTHas XOJNTOBEUHOCTD;
a — HAKONJIEHHOE YCTAJNOCTHOE NOBPeXKJeHHe; |
ap — npeieibHOe 3HayeHHE HAKOIVIEHHOrO YCTAJMOCTHOI'O MOBPENACHUS,

[(0a) — DYHKIHA TJIOTHOCTH BEPOSTHOCTER pacnpefeseHHs aMIVIHTYLH;
f(Omax, Omin) — OYHKIUUA NJAOTHOCTH IBYMEDHOrO pacnpefeNeHHsi HANPAKEHUM;
Fp — napameTrp yce4eHHs CTATHCTHYECKOrO pachpejefeHus;

I xy— KO3 PHIUEHT KOPPENAIHUH;
b np — KO3)PULHEHT OTHOCHTEbHOA HArpPyXEeHHOCTH;
Kn— Ko3tppduinenT nepexojia OT Harpy3oK K HaNpAKEHHAM;

K — Ko3poduLiHeHT nepexoda ot Gcr K 0 a B popMmyste (18); {
2 p-— KBAHTHJ/b HODMAJBHOrO pacnpejefieHus A1t BePOATHOCTH P,
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MPHMEPBI PACYETA HA YETANOCT
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1. pumep pacuera Ha yCTajaocTh CBAPHOrO ONOPHOIO. ys.na TD&HCHO])THHX UHCTEDH
XKHAKOH ABYOKHCH Yraepoaa

Hau6osee OTBETCTBEHHOR 4aCTBHIO LHCTEPHH SBJAETCHA BHYTPE:HHHH cocyA. Cocyn
CBapHOM, H3TOTOBJEH M3 HHU3KOJETHPOBAHHOR ropsiuekataHofi- aucropod craju 0912C,
Kopnyc cocyla COCTONT M3 HHJAHHAPHUECKOH ofeuaiikH ¢ OAHHM JIPOAOJBLHBIM H
JABYMsl TONEPEYHBIMH CTHIKOBHIMH IUBAMH, K KOTOPOH NpHBAapeHH >SJJIHNTHUYECKHE
JHHEIIZ ¢ DAaHIeBHMH = GOOBIUKAMH | (qep'r 22) Buyrpennuit auaMetp  06€uafKy
1200 MM, TO/HUKHA CTEHKH — 8 MM. .- e e

—— - ar [LE. - [ — [

" BHyTpeHHn# COCYA HMCTEPHBl

I — OonopHLle nakJlajaki, 2 — TEeH30MAaTYHKI

Hepr. 22

Cocyabl aBTOUMCTEPH  YCTAHABJHMBAIOT Ha TMOJYIPHIEN HA YeThHIpEX  ONOpax.
Mecta onupanus cocyna yCHJAEHbB TNPHBAapeHHBIMH N0 KOHTYPY MNpPSAMOYroJbHHMBE
CTaJbHbLIMH HakJAaJKaMH TOJUWHHOH 8 MM, [lpH TpaHCHOPTHPOBAHHMH HeCyIlds CHCTe-
Ma fepejaer HeperyJsipHble BO3JAEHCTBHST HEPABHOCTEH MOPOKHOrO TOKPHTHA Ha
KOPIyC COCYy/Aa, B Pe3yJbTaTe 4Yero y CBapHHIX IIBOB BO3HUKAKT NEepeMeHHHe Hampsa-
KEeHHUSI, KOTOpble MOTYT NPEBOCXOAUTH MpPeAesa BHHOCHHUBOCTH CBAPHOIO COEIHHCHUS
ONOPHON HakJaAKH C 00UaHKOH COCYAA. |

Pafounit UMK TPAHCOOPTHHIX IHCTEPH COCTABJAIOT 3anpaBKa BHYTPEHHEro co-
cy/la, NepeBOo3Ka JABYOKHCH Ha INpelAllpHATHE-NOTPeONUTENb, ONOPOXHEHHe H npober
IOPOXKHEH uHcTepHB B of6patHoM HanpasieHud. [IoJiHOe ycranocTHOE NOBpeXKae-
HHEe a OHOPHOrQ y3/Ja COCYAa CKJAAABLIBAETCS M3 NOBPEXKAEHHS ag , BHI3BAHHOIO IHK-
JAHPOBAHHEM BHYTPEHHEro [JaBJEHHS, U NOBPeXAEHHA dr OT JACHCTBHA MNEpeMeHHHIX
HANPSIKEHWH Ipy TpaHcnoprupoBke., [Aas Ttoro, uro6ul onpeaenuTb ap, He0H6XOMHMO
31aTh PEXKHM H 4YHCJO LUKJIOB M3MEHeHUsi BHYTpeHHero JAaBJeHHs. BHyTpeHHee jaB-
JEHHEe p TIPH 3aMOoJHEHHH-OMOPOXKHEHHU COCYAA H3MEHSETCS OT MAaKCHMaJbHOro pa-
6ouero Pra.x=1,8 Mlla 10 MuHaMaJbHOI'O, UYTO COOTBETCTBYET H3MEHEHHIO HOMUHAJib-

HBIX OKPYXHBIX HanpsikeHui B obeuadike or ¢p @ =80 MIIa 1o Op_ = 180
min Hlax

MIla, Hucno uukioB 3a Hapa6otky Ty =1 roj cocrasJjser 150.

B yciaopuax sKcnJyataudd IUHUCTEPHEI TPAHCOOPTHPYIOT N0 acdaJbTOBHM, Oy-
JLDKHBIM U TPYHTOBHIM JoporaM, [lpoiulecc uaMeHenusa HanpsaXKeHHH B OHNOPHOM yiJje
B 00llleM cayyae $BJASETCS CAYYaHHBIM HeCTalHOHApPHBIM, B TO BpeMs KakK NpPH TpaHC-
NOPTHPOBaHHK TO AOpPOre C OJAHOPOAHLIM TNOKPLITHEM €r0 MOXKHO pacCMaTpHBATh
' KaK cayyaidnblfi  crauuoHapHbifl. 1103TOMY HArpy:KeHHOCTb B COOTBeTCTBHH ¢ 1. 3.5

QIIMChiBaJdaChb THIIOBBIMH pEeXKHMAMH.
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~-'B pacyerax Ha yCTalOCTb —pesvibitHil npeber MO moporam : obuiero “hasHayeHuss
YCIIOBHO 3aMeRAJNCA NIPoGeroM NO:-THIIOBOA AVPOre, COCTABJCHHONR H3 . VISCTHOB: £ OXHO~
POAHLIM NOKpHITHEM. OTHOCHTEJbHHE JJAHHR Npoberos no KaxAOMY j-MY Y4acTKy
OnpejenaHch 10 HOPMATHBHO-TeXHHYECKHM MaTepHasaM Kak ofipe AJs nNapKa
aBTOMOQE3JIOB,, K KOTOPHM  COTMIAaCHO KJaccHdHKauuuw  aBTOTPAHCMNOPTHHX CPeACTB-
MPHHAAJEXKAT pacCMaTpUBaeMuie IHCTEPHH, YYaCTKH THNOBOA AOPOTH H OTHOCHTE/b-
Hble TJHHB NpoferoB NMQ HUM NpHBeJleHH B Ta6J. 15, - |

T S Ta6banua IS
_ - Cocrae THROBOIt xopoOrH

THII [OpOTH 3arpys3ka unc'ré'pﬂu, 04 OTHOCHTeNbHLIA Npober 4"}* %
I UL _ o ] - 325
9 Acdannr | 100 S 395
3 0 1 10,0
4 DY IbKHHK w0 10,0
5 . 0 7,5
6 Lpynt 100 7.5

TakuM o6pas3oM, THHOBHE peXHMH HArpy2KeHHA OINOPHOTO y3ha aBTOLMCTEPHER
B pacyere Ha YCTaJOCTh OHJIH NPEACTABJICHH THINOBOH NOPOro#l, cocTosiel H3 LIecT
Yy4acTKOB, H DPeXHMOM LMKJHDPOBAaHUS BHYTPeHHerp HABJEHHS € NMOCTOSHHOR aMILIH-
TYAOH @Ip¥ 3amnoOJIHEHHWH -— ONMOPOXHeHHeM uucTepuH. Ilpm npobere mo xaxkaomy H3-
YYaCTKOB THMOBOH JOPOrH B&JIHYHHA NEePEeMeHHbIX HANpsKeHHH B ONOPHOM YyaJje OIlH-
ChiBaJlach CTATHCTHYECKHM 3aKOHOM pacupejeliecHuf HUX aMIUVIHTVI H XapakKrepuslopa-
Jlacb NOCTOSHHBIM 3HaueHHeM KosdduuHeHTa acCHMMeTPHE R .

THnm ¥ napaMeTpH 3aKOHAa paclOpe/leNieHHsT aMIVIMTYZ CJAY4aRkHBIX HalpsXKeHHE
H3yyaJiuch [0 pe3yJbTaTaM HcOHTaredbHBX npoberoB. Ha uepr. 23 npuBenen ¢par-
MEHT THIIHYHOH OCIHJJOrpaMMBl, 3anucaHHONW npu npobere 3amnoJHEHHO® IHCTEPHAD
no OyabkHNKy. KoppensunoHHLII aHanu3 NOKaszaJ, YTo Ipollecc HArpPYKEHHs Npn
TPAHCHOPTHPOBAHUH MO J0pOre C OJAHOPOAHBIM MNOKPHTHECM  ABJACTCA CJAYUYAHHHEIM:
Y3KONOJOCHBIM, H €ro MOXHO OTHECTU K CTAUUOHADHLIM TAYCCORCKUM KOJeGaHHAM:
¢ HeHOJbUIOH NOJeH NTEPHOAHYECKOH COCTaBJAOLLEH,

Ocuuanorpamma HanpsKeHui

6. M, ‘ 1 ' ]
70 - - - 1 i
0l 1“.&1"“’1“_- L‘l A llf_h'_r;_”‘. .‘d ADF “.l“!’
B A A Ak I A Al AN AN

- 20 . H ' - IS S - - '
0 a5 A/ ] 20 T
Hepr. 23

OcuuaiorpaAMMEL CXEMATH3UPOBAJHCH METOAOM BHIJEJCHUA MOMHHX UUKJI0B. [lo-
pe3yJibTaTaM CX€MAaTH3alHH OBIIH MOCTPOEHH THCTOrPaMMBl paclpeliesieHHsl aMIVIHTYR
HATPSKEHHH B CBADHOM COeJMHEHHH HAaKJaJKiH ¢ 0o0euaiKod cocylda s KaXaoro:
THIIOBOIO PEXHMAa TPAHCIOPTHPOBAHHA UHMCTEPHH, TakWe THCTOrpaMMbl, NpeacTaB-
asiomue coboli 3MNHPHYECKHE paclpeiiesieHnsl, MOKa3aHH Ha uyepT. 24. Ha ocHoBanum
KPHTEPHAJbHON OLLEHKH AJisi ONHCAaHMS 3MIMPHYECKHX pacnpejesienHuit aMAJHTYA Ous
NpHHAT ~JorapudMHUecKH HODMaJIbHHH 3aKOH, KaK HaunboJjee yJAOBJETBODHTENbHO-
COOTBETCTBVIOIUUH IKCNIEPHMEHTAJbHBIM JaHHEIM.
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. CHCTOrpaMMBl PacHpefefieHHs aMNAWTYA HANPSKeHHAi B ONOPHOM y3de NPH
. TPRHCNOPTHPOBKE uUHCTepHM no OSyawxHmky (), rpynry (6) n acdanrsty (B)
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! — 3anonHeHpas OUCTepHA, 2 — ONOPOXKHERHAS HHCTEDHA

Uepr, 24

HopmatuBHule napaMerpn pacnpelelleBHsl CpeAHero 3HaueHHs Ino 4 H cpepHero
®BAAPATHYECKOrO0 OTKJOHEHHS S tno, JAorapuMoBp AaMIVIETYA ONpeldeisaHCh IS

HAXKA0r0 THIOBOrO TPAHCHOPTHOro PCXKHMA HArPpYXKCHHS IO H3BCCTHHIM 3aBHCHMOC-
THM:
ln(}'az ::3— Z ‘Jilﬂﬂai ;

1/2
v,(1ng,;  —1no,)? ] :

[

SateM no dopmyaam (13) u (14) npu ypOBHe nopepust o.==0,99 onpeneﬁmmcr. pac-

qeTHHe NAapaMeTpH pacnpejeeHns Ino, = Smﬁ . Pe3ayabTathl pacyetroB, a TaKke
o _

d2



3aperuCTPUPOBAHHOE. NPH TPAHCHOPTHPOBAHHK: IO j-MY YUaCTKy TOJHIOHA UHCAD:
LUHRJIOB ¥3 M YHCJO - IHKAOB O 7. MpHXOAAmeecs Ha } kM mpofera  no MOJHroHY,.
DpHBeAEHB B TabJ. 16. 3Aechb ke RPEACTABJCHH - maqwauueﬂ'r aCHMMETPHH jo oT-~

BEUAIOUIMA DEXHMaM TPaHCOODTHPOBAHM UMCTepHH. [IPDH UHKIHDPOBAHHH BHYTPEH-
HEro 1aBJIeHus R, BH‘IHCJIHIOT no ¢gopMmyiie |

. TaGbauya 16
I_lamme AJISE pacqe'ra Ha YCTAJAOCTh onopnoro y3Ja TPAHCHOPTHOA LHCTCPHH

Trnosnle pexUMH

flapaMeTpbl . l
achanpta OyJsIKHHKA PYHTA
Barpyéka ucTepHH, % ~0: 0 100 0 | 100
Koat;)q;HuHéHT acuMMerpun R 0,4 0,4 (0,7 [0,4 | 0,7

J

Uneao  UHMKJAOB  CXEMATH3HPOBAHHOIO

npouecca v,

| 3427 | 3208 | 2962 | 2837 |13872 13099
J - .

lIi«icm' UMKJAOB Ha 1 KM npo6era §; | 490 | 458 | 1481 | 1419 | 1681 | 1588
Hopmamaﬁoe 3HayeHue CPE/AHEro |
lno‘ | - | 11, 21,03 (1,591,531 1,431 1,40
°F ] |
| HopMaTHBHtJe 3HayeHHe cpelHero ; |
KBaJAPATHYECKOIO OTKJOHEHHS S| 4 0,52 10,6310,70 0,67 10,65 | 0,64
Pa.c?ie*rﬁoe aﬁaqeﬂue cpeﬁﬂero Tgcr y | 1,13 (1,07 | 1,62 1,5?' 1,44 1,41
- PacuerHoe 3HayeHHEe CpejHEro KBaapa- N | :
THUECKOTO OTKJIOHEHHS S, . - {0,6410651{0,73}0,70 10,65 0,65
aj
HapaGotka 3a 1 rox n;(Ty)-10-8, |
HHKJ 7,32 16,43 16,81 16,53 5,80 | 5,48
HaxomnneHHoe yCcTaJOCTHOe TNOBpeXje- | |
Hue 3a | rog Aay X103 | 1,43 11,71 1 22,0 26,9 | 8,57 | 10,4

Hucno uukios n,(Ty ) onpefenssoch NO ZaHHBIM AHKETHOrO OnNpoca MNpeANpHs-

THH — BJIAAECJbLUEB aBTOLHUCTEPH O rOJOBHX NpobGerax. Takue JaHHbHE NPEeACTABJACHBE:
B 1204 17 H oxBarHBalT 203 TpaHCHOpTHHle 1HCTepHH. ['0f0BOK npober 3aBHCHT
OT PacCTOSAHHA MEXAY 3aBOJOM-NIOCTABUIHKOM H NMOTpPeGHTesieM, COOTHOIIEHHR MeXAY-
YHCJIOM JNEHCTBYIOWHX UHCTEPH H HOTPEOHOCTBIO NPEANPHUATHS B ABYOKHCH Yriepoja:
H SIBJSETCH CJAYYaAHOR BesH4YHHOA. B KavecTse pacuerHoro 6bul NPHHAT NpoGer ¢
BEPOATHOCTLIO HenpeBhlenuss 0,97, paBHo#t 3,6-10% kM. [IpOTAXKEHHOCTb KaXAOIG-
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§-r0 ydacTka THIOOBOA  LOPOTH 1O OTHOIIEHHIO K ee¢ NONHOA AJHHE COCTABJAET
¥/ +4,6-10* kM, C yueroM yucna uukaos 07, nmpuxoAsmuxca Ha | KM mpoGera, Hapa-

60TKa B UMKJaX 3a NepuoA T ;=1 rox npH ABHKEHHH IO j-MY Yy4acTKY pPaBHA
N n;=0pp;-4,6-104, '

TaGhnual?

PacnpeneieHue BeJHUYHH FTOROBOro npobera TPAHCMOPTHLIX UHUCTEPH

7 l 8
Hureppa- N ]
AW mpoGera, | 0—12 | 12—24 | 24—36 | 36—44 [44—48[48—-52{52—60|60—64
“THC. KM

HoMep
HHTepBaNa 1

3 l 4

m—mm

Hucao 119 4] 26 g 4 2 | — 2
ILUCTepH |

3uaveHus n ; npuBeleHH B Taba. 16.

CpapHoe coelyHeHHe OINODHOH HAaKJajiKH ¢ OO6eyaHKOH coCyAd, BLHINOJHEHHOE
YIJIOBHIMY IIBAMH ¢ OOBapKo# Mo KOHTYpPY 6e3 npeaBapHTe/IbHON pa3eNKH KPOMOK,
corjacHo TabJ. 6, oTHoCcAT K Kaaccy 3jeMeHTOB 6. [IpH BBOJe B SKCIJIYyaTalHio CO-
CYAH HCHBITHIBAIOT NPH JaBJjieHHH OKOJd0 80 % OTr HOPMATHBHOrO, 4TO NPHBOAHT
K 3HAYHTEJNHLHOH peJAKCAllHH OCTAaTOYHHX CBapOYHHX HanpskeHuii. IIpuHuMas Bo
BHHUMaHHe HeOOJbIIYIO TOJIUHHY COeAHHAEMHX 3/eMeHTOB (8 MM), MOXHO NDHHSTH,
YTO OCTATOYHBLIE HaNPsKEHHS B CBAPHOM LIBe He mpeBHIIAKT 0.5 Ot , T. € CoprS
<0,5 07 . Chegoparenbno, paCcCMATPHBAECMBI y3eJ1 MOXKHO OTHECTH K IDYNNe 3JeMeH-
TOB 006.

HopmaTHBHBIH npeaea BBHOCAHBOCTH Gp ONPEAENSAIOT IO AHarpamMme npejensb-

HHX HanpsaxXeHud LHKAa (deprt. 12). IlepeceyeHus BeTBH AHMarpaMMH Ha HeOTpaHH-
UeHHO# Ga3e ¢ mpAMHMH R; =04, R4,=0,7 u R; =0,44 nawot crepyiomue snage-

HUs npefesa BHIHOCAMBOCTH: o 4=140 MIla, go7= 235 MIla, G, 4:=150 MIIa.

HopMaTuBHBEE cpejHHe KBajpaTHYeCKHe OTKJOHEHHA S,; npenesa BHHOCIHBO-

R |
CTH paccuHThBaduch no dopmynae (3). Bxopamas B 3ty dopmyay S, =9 Mlla
onpejensyack no Taba, 9, a npeaeas  BHHOCAHBOCTH TNPH CHMMETPHYHOM LMKJe
O-1=55 MIla — no auarpaMMe npefejbHHXx HanpsikeHH#ti Sg Toraa HOpMaTHB-

R
f1Hle "S(TR COCTABJIAIOT

Go.4 140 |

Saﬂ,4=ﬁ .0:_1"“ 'Su—-'lhq .55 -9:23 Mﬂa;_
Op.7. 235

SJGJ: G, S"__1: EF .9=39 Mlla;
Oy, 44 150 |

8“0.44= o, ST 55 9=20 Mlla,

KBaHTU]b HOPMAJbHOIO paclpefesieHHs A8 BePOATHOCTH HepaspyueHHa P=0,95
PaBHa zp =1,645. 3Hauenus pacyeTHOro CONMPOTHBJIEHHS YCTANOCTH Rp. OTBEyalo-

aune BepoaTHocTd P==0,95, onpeaensuch no ypasuenuio (6)

44



Ry 4 =0y 4 —2p S, =140—1,645.23=100 MIla;

0,4
- :R0,44=“o,44“‘3p‘f$50 44=150——1 ,645-25=110 MIla,

Bmmmue B YPasHeHue KpPHBOH ycrajoctn (2) napamerpn Ap u B Rr Ounu Hafne-
Hpl o auarpamMmam (uepr. 19). Hanpuwmep, npu acummerpun R, =0,4 sThR napamer~

pPEl paBHHI
Ay 4 =4,2105; B, ,=5,8-108,

B urore ypaBHeHHs, ONHCHBAIOIIME pacueTHHe KpDHBhE YCTajJOCTH CBapHOro
ONOPDHOTO Yy3/la IHCTEPHH, MOCTPOEHHLHE IJsT BEPOATHOCTH OTKaza P=100—P’' =

5 9%, UMeIoT BHA:

4.2.10%
0(0,95;N)=100 €Xp _—}-:-5—81-]05 :

2,9.1086
0(0,95:N)=170 exp 19 3-105

4,2.105
0(0,95;N)=110 exp T6.0.108 ° (37)

Heo6xonuMue iJist pacdera XApPaKTCPUCTHKH CONMPOTHBJCHHA YCTAJNOCTH B 3aBH-
CHMOCTH OT Ko9¢(pHRHEeHTa aCHMMETPHH UHKAA R ; cBeAeHN B Taba. 18.

TaGauga I8
PacuyeTHble 3HAYEHHs XaPAKTEPHCTHK CONPOTHBAEHHS YCTANROCTH OFMOPHOro y3na
IHCTEPHB
KospdHuHEeHT acHMMETDHH R
X
apak TePHCTHKH 0.4 0.7 0.44
;

R g, Mlla | 100 170 110
A R 4.2.105 2,9-10° 4.2-10°
Bp 5,8-105 g 3.10° 6,0-10°

YcrajocTHas HOJroBeyHOCTh I ONMOPHOTO y3Ja HHCTEPHH BHpaxajach B rojax
cayxO6u. [Ias ee ompeieneHus AaHHHe O HarpyxeHnHocTH (T1a6J. 16) ¥ Xxapakrephc-
THK2X CONpPOTHBJCHHS ycraJoctH (Ta6a. 18) G noxcTasjeHR B ypaBHeHHe (29).
HuterpupoBanne ocyniecrsasnoch MmetonoM Cumncona. B ¢opmyne (29) Brpaxe-

HHe, CTOAllee NOA 3HAKOM CYMMH, YMHOXeHHoe Ha V 2m, npeiacrapiaser coloi Ha-
KOIJIEHHOe YCTaJOCTHOE NoBpexieHHe Aa; Ha j-M yvyacTKe THIOBOH AODOrH, 3Hage-
Hust Agj, nOJydeHHHE HHTerpHpOBaHHMeM, 3aNHCaHH B HUXHed crpoke Taba. 16. IIpm

CYMMHPOBaHHY HeOGXOAHMO GHJIO TaKXKe y4ecTb YCTAJOCTHOe MOBpeXJAEHHE Qpg, Ha-
KOIJIeHHOe OT JefACTBHA BHYTPEHHero JaBleHHs, Ilo yparHeHHIO KPHBOH YCTaJOCTH

(37) ag sa 1 rox cocrasuaa 7,510+,
B pesyabraTe pacuera G0 monyyeHo 3nageHne T==14,3 rona ¢ BepPOATHOCTBIO

orkaza P=59%, C yueroM npuHsaTOro rogoBsoro mnpoGera, pasHoro 4,6-10* kM, sto
COOTBETCTBYET NPHMepHO 660 THC. KM npofera A0 NOSIBAEHHS YCTaJOCTHOA TPEIIHHEE

B PafiOHe NPHBapPKH ONOPHON HAKJaJKH.
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2. Tipumep pacyera Ha ycTadoCcTh CBAPHOTO y3Ja HECYiilel CHCTEMbI
BHINPABOYHO-NOAOHBOUYHO-PHXTOBOUYHOM MalHHb

CBapHO# yaen HeCylue® CHCTEMH NyTeBOJ] BRINPaBOYHO-NOAONBOYHO- PHXTOBOYHOM}
MallgHbl NpeACTaBasieT cOOOH TAaBPOBOE COEAMHEHHe NPOAOJbHON GANKH C BEPTHKAJb~
HOH cToHKOR (uepT. 25). CoenHHeHHe BHIIONHEHO YIJIOBBIMH WIBAMH C OGBapKo# Mo
KOHTYpY 0€3 TpelBapHTeNbHOA pPasfelKH KPOMOK. Banka u crofika umerr kopoGua-
TOC CEUCHHE M CBADEHH KaXAaf H3 JABYX WBEANEPOB NPOAOJABHBIMH CTHIKOBBIMH
LIBaMi.

Ceapuoit yaen necymesi cucteMb nyTeBofi MaimHHb

“ZONENEANNNERE"

I — npojosbHas GaJka: 2 — BePTHKAJbHAY CTOHKA

YepT. 25

HoMmuHa/bHBE mHepeMeRHbIE HOpMaJibHble HaNPsiXkKeHUd, BO3HUKAIOWMEe B 6Gajke
BOJIM3H CBADHOIO  YIJIOBOrO IIBA, ONPEACAANUCh TEH3OMETPHPOBAHHUEM B YCJIOBHAX
IKcnIyatauny. Ha vepr. 26 npeactapiaens PparMeHTH OCLHAIOrpaMM HampAXeHui
B TPAHCNOPTHOM H paboyeM peXuMax paGOTHI MAallMHEL YuuTsiBas, yro pabouufi pe-
KHM — HanbOJlee TAXKENO HATPYXKEHHHI, a TaKke 0O/BIIYI0 JOJ1I0 BPEMEHH pafo-
Thl MAaIHHBl B 3TOM PEXHME, PACYET Ha YCTAJ0CTDb IpoBeaeH AJ3 palbouero pexmuMa.

CxeMaTH3al|sA OCuMMIOrpaMM OCYILECTBJANAChE CTAHIAPTHBIM METOAOM IOJIHEIX
LWHKJIOB. B pesyabrate nocaenyomelfi cTaTHCTHUECKOR O6PabOTKH HATrPyIKEHHOCTh
y3jla OnJia oOHCaHa CcTYNeHuaTo byHKUHeR paclipefeleRus AMIIIATYA DACYETHBIX

HANPAXKEHHH NPH Ko3pbRIHeHTE ACHMMETDHH HHKJa R, = —1. [Juanason NoBpex-
AQIOIIHX HANPAXKEHHA (0, >0, >0-;) 6B PasGuT Ha k=9 HHTEPBAJlOB, a AHa-
max 4
NMasoH HATNPAXKEHHA O, =0, =050 — Ha 13 HHTEPBAJIOB, 34 CPOK CAYKOH Ma-
max /

IUHHE PACCMATPHBAEMHH CBAPHOH V3ed HCNBTHIBAeT N cym= 4-10% uukAOB Harpyxe-
HHH,

Coenunenne mponosbuofi 6anku c BCDTHKAJbHOA CTOHKON B COOTRETCTBHH ©
Pa3A. 2 GBJIO OTHECEHO K KJacCy 3JeMeHTOB — 7a. KpuBas ycTasocTs annmpokcHMH-
PYETCA CTeNMeHHHM ypaBHeHHeM Buaa. Cpegsuil pefesl BHHOCJHBOCTH COCTaBJSET
G-1==22,5 MIla, nokasarens yria nakjona J€BOH BETBH KDHBON YCTaJOCTH #Mi==5,
TOYKa nepenoMa KpuBo# ycrajgocta N , =6.106, |

Pacuer yana Bmnoausncs Ha ocHope KOPDEKTHPOBAHHON JHHEHAHOM T'HIOTe3h

HAKOILIERHS YCTAaJIOCTHBIX noppexaeHnfi (30). Hcxoamme nanmme A8 pacdera MpPH=
BEACHH B Tala. 19.
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OcuuanorpaMMbl HaNPsiKEHHRA

a — Tpaﬂcnopfﬂmﬁ peXuM; 6 — paGouull peKUM

Hepr. 26
Ta6auuma 19

Bamnne aAs pacuera Ha YCTAJOCTh CBAPHOrO Y3Ja Hecyined cHcreMbl NyTeBoOl

MalllMHDI
[TapameTpsl
Houmep AMHAIH- i BTODS - IOTHOCHTEJII:-
:;;Ez;;; TYA2 Hgﬁgg-?: HgMgc};b | 1A aMila- Ta; P %108 Ta; " P . %102
' PR P X10? P* %102 el a £ a L
{ Lk g X c /o 3 max max
MTIla | 2 %max
1 39,0 | 0,345 1,56 1,000 1,66 1,56
2 37,21 138 6,25 0,954 5,96 518
3 33,2| 155 | 7,03 0,851 5,93 3,60
4 30,7 1,03 4 69 0,787 - 3,69 1,80
5 28,2 | 172 781 0,723 5,65 2,13
6 25,5 | 0,345 | 1,56 0,654 1,02 0,29
T 23,0 0172 | 0,78 0,590 0,46 0,09
8 20,5 | 1.03 4,69 0,526 9 A7) 0,19
g 17,9 | 241 10,9 0,459 2,02 0,49
i0 15,3 5,01 25,0 0,392 9,80 —
11 12,8 1 6,55 29,7 0,328 9,74 —_
12 10,2 | 7,24 — 0,262 — ——
13 7,7 18,8 — 0,197 — s
14 5,1 24,1 s 0,131 — —
16 2,61 27,8 — 0,067 — —
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Brayaje HO YpaBHEHHI0 CTPOHM 3A4BHCHMOCTb OTHOCHTEJLHOH ZAOJrOBEYHOCTR
D=~Ncyy I[N; or Ko3(pduusesTa OTHOCHTENBHOA HArpyXKeHHOCTH fip =Omax /0 _1x »

BHYHC/AHB NPEABAPHTENbHO KOPPEKTHPOBOUHHM KO3((HUHEHT @ p mno ¢opmyde (30).
Ilna poiuncaeHus § BXoadutero B ¢popMyay obpasyeM HOBHIA yxopoqenﬂfﬁ 6J0K, OT-
6pacuBas ¢, <0,60_;,=11,25 MIla. B 7abs. 19 mpABeAeHH UYHCAA V;; YKOpOUeH-

*

Horo 6J10Ka, CyMMa KoTopHX vg ==307 mpencrapiaser coGot obinee 9HCIO LHKJOB

B YKOpoueHROM 6aoke. OTHOCHTENBHOE YHCAO LHKKJIOB B YKOPOYeHHOM OJsoxe onpezae-
* %

asercss no ¢opMyae P;=wv;[Vs. DBHUHCIHB OTHOUIEHHA Ca;[0ay,, H 3aTCH

(0a;/0a,,,) Pi X NPOCYMMHDOBAB NOCHEAHEE, OMNpEAeseM E, KoTOpas paBHa fs=

0,422.
Kospdnuuent a p BaXoauM 1o Gopmyae

0, E—0,50_),  46,7.0,422—0,5.22,5

ap = T ol 0,24,
P= g, —0,50_,, 16,7—0,5-22,5

Hanee nia pacuera 3aBHCEMOCTH [ OT np no tabna. 20 3apaeMcsi HECKOJbKHMH
3HAYEHUSIMH N p, TNpPEACTaBJeHHHMH B Ta6Ga. 20, rie Takke INPHBEAEGHH SHaueHRA

1/n o w n'};’, HeoOxoAuMHe Ads pacyera. B Taba, 20 sHakoM 2 oGosHayeHa cyMMa,
crosmasa B 3HaMeHaTteJe. Jasa ee mnoacyera B Talha, 20 BHUHCJASHH ~ 3HaYeHHSA

O, m
( 3; ) Pf- HHHPHMEP: HPH np =2, lfﬂp =0’5, meﬂOBaTEﬂbHO CYMMHPOBaHHe

dmax \
AOJXHO BHIOJAHATECA OT i=1 R0 i==9, TaKk KaK npH i<9 0a,/0a, .« < 0,5. Ana-

JOTHYHO NOACYHTAHH 3HAYeHHs 3TOA CYMMH IPH APYrux n p. Hanee npn np=2 cor-
JacHO GOpPMYJBEL UMeeM

Ta6anua 20

Pacuer QYHKUHH pacnpenedeHHs YCTAJOCTHOH HOATOBEYHOCTH CBAPHOrO Yy3aa
HeCyleH CHCTEMbl NYTEBOH MAUIHHBI

KospbhauueHT

OTHOCHTEABHON
HAaTrPYXXeHHOCTH 2,5 2,2 2,0 {,5 1,1
"p

1. 1/np 0,4 0,454 0,500 0,667 0,909
2. n'p 39,062 23,426 16,0 5,062 1,464
3. %(Uailﬁ a_J"Pi| 01542 | 0,1542] 0,1493 0,1436 0,0674
4. OTHOCHTEND-

Hasl AOJTOBETHOCTD 0,0533 0,0889( 0,134 0,440 3,253
5. Koadbduunent

no popmyae 1,410 1,241 1,128 0,846 0,620
6. KBautuap

HOPMaJbHOTO pac-

npeaeseHns —1,00 | —1,238 —0,682 0,894 2,34

7. BeposaTHoCTb
GezoTKAa3HOR pa-

6oTh 2,270 10,7 25,1 81,4 99,04
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Neym Avg ap 0,24

O1cioaa unciao 6JA0KOB A paBHO
DN 0,1011.6- 108
A= __f?_ — -—?—'—3"(?-——- =1974.
V6

Hapa6oTka B paBouux IHKJAaX COCTABHT

L=A-1,—=T=1974.81=159894 pa6.unkaa,

rae le =81 pab. uuk/L
Hapa6GoTka B KUJIOMeTPAX OTPEMOHTHPOBAHHOI'O NMYTH

riae b=920 — uucao pa6ouMX HHKJOB HAarpyXeHHA Ha | KM myTH MpH yacrore
mmana 1840 mr./kM,
KBaHTuIb HODMA/bHOIO pacnpejle/leHHss 2=Up Onpejensercss Mno Qopmyaa

i—

I—n
Up = —

VAR

— 1A

¥I3 yka3zaHHOro COOTHOWIEHHS HAaXOAATCA 3HAUEHUs n

~ np Oamax 46,7
n== , Tae pu= — = 55§ =2 075.
}

3navenHe Ko3dduunenTos Bapuauuun ¥ |, =0,1 n ¥, =0,1

IIpd np=2, n=0,963

et e _l_&?_@___ 0 956
¢<=Up = 70,963.0, 1240, 12 <

[lo taGauuaMm ¢yHKUHA HODMAJbHOIO paciupeesyeHdsi HaxoAHM, 4YTO BepOAT-
HOCTb NOSABJEHHS TPEUHHLI HOPH OTHOCHTEAbHOM uucie uukjaoB J=0,1011 pasHa
0 =604 %, AHaJOrHUHO HaXOAATCA 3Ha4deHHs D npu Apyrux P. PesyabraTH pacue-
TOB INpUBeJeHH B Taba, 20,

QyHKIHA paclpenesyeHHs AOJIroBeYHOCTH CBAPHOrQ y3/Ja HeCylleH CHCTEMBI ITy-
TEBOU MAaUIMHHI NpeJcTaB/deHa Ha 4yepr. 27 HA HOPMAJLHO BepPOSITHOCTHOHR OGymare,
[To ocu opauHaT oTJIOXKEHA BEPOATHOCTH NOSABJEHHS TPEUIHHbI, 4 MO OCH aBGCIHCC —
VCTaNOCTHAA  [AOJTOBEYHOCTh B Jlorapu¢gmuueckoM wMacwitabe, VI3 wepr. 27 suauo,
YTO MeAHaHHAA AOJrOBEYHOCTb  (COOTBETCTBYIOUIAS1 BEPOSITHOCTH IMOSABJEHHS Tpe-
wunel 50 %) paBia T=L=141000 pa6. uuka. I'aMMma-npoueHTHBHI pecypc, COOT-
BETCTBYIOIHIT BeposATHOCTH Oe3oTKaszHoit paGorel P’ =90 % wuax BepoOATHOCTH MO-
ABJeHHA TpewHHH 100—P=P =10 Y% cocrasnger T=L=60000 pa6. uuxnx,
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PYHKNHA PaCnpeleNeHHs N 0JroBeYHOCTH CBAPHOTO Y3Ja HecYieR CHCTEMS

NYyTeBOH MaLIHHLI

Lol AV
b 995
99 — t
0| 98 , 1t
95 14 r {
g0
4" i
80 : |
| 70 1 i
6 1 * 1 1T
I+ 50 O ——
30 I i - ‘lﬁ I [
f 20 - t 7 3 - — . o,
70 i 4 ] L
511 i H- .
Z
- L |
‘ 5 ﬁ ! T -
H
: i
3 02—+ L 2
2 345 2 3545 70
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3HAYEHHS 10JrOBEYHOCTH NPH BEPOSTHOCTH OTKA3a:
I — P=50% un 2 — P=10 9,
Heprt., 27



I[ITPHIIO)XEHHE &
Pexomendyemoe

NPOTPAMMA OLLEHKH NAPAMETPOB CTENEHHOTIO YPABHEHHA
MO H3BECTHbIM NAPAMETPAM A, B, op 3KCNOHEHIHAJILHOTO
. ~ YPABHEHHY

I. IIporpammMa CMABS nanncana na sspke POPTPAH 1V aas EC 9BM u
COCTOHT M3 oZHOA rJaBHOi nporpaMmu., OHa npeAHa3HayeHa 1/ BHIYHC/IEHHA napa-
METpPOB (m, €) CTeNmeHHOro ypaBHeHHs (4) KpHBOH ycrajocTdH uepe3 napaMerpu (A,
B, o ) 3KCNOHEHHHAJbHOro ypaBHeHHA ().

[TapamMerp m Bbludcasiercss no ¢opmynae (5), 3arem coraacHo M. 2.8 BHUHCAA-
eTCSl apaMeTp C.

[Tporpamma CMABS npexsycMaTpHBaeT NOJydeHHe OXHOBPEMEHHO JIOG0rCO. TPe--
6yeMOro 4ucjaa OLEHOK napaMeTpoB M H ¢ K 3TO YHCJO pery/npyercs. Hneﬂrmtmxa-
topoM IBM.

Hocurenem HHqJOpMaImH MOryr 6HTb NepdOKapTH, a TaKKe NpH HAJHYHH AHA«
JIOr0BOA CHCTEMH KOJMMICKTHBHOrO Hcnoabn3opaHus HRIMVS Bosmoxen BBOR H pe-
AAKTHpOBaHHe AAHHHX ¢ 3KpaHa Aucnaes. IIpm NOAroTOBKE HCXOAHHIX NAHHBIX Mep--
BEIM HabGupaercs 3HaueHne napaMerpa A, a 32 HHM napamerpa B no ¢opmary. 19.
3uayennss napamerpos A u B coo'rBe'rc'rByeT naeitudukatropaM 1A u IB. 3arew
Habupaerca no ¢opmary F 6.1 3HaueHHe npeAena BHHOCJAHBOCTH, COOTBETCTBYIOIHEE
uaeaTHdukatopy SR. Jlaa rex ciayuaes, Korja HeoOXOAHMO BHIYHCIHUTL OAHOBDEMEH-.
HO TpebyeMoOe uMCJO 3HAYEHHH HapaMeTpoB M H ¢, NpeaycMorTpeHa NOATOTOBKA HCw
XOAHBIX AaHHBIX CEpHAMH N0 TPH 3Hayenms 4, B, o R

2. B pesyabraTe pabGOoTHl NpPOrpaMMbl Ha MeYaThb BBIBOJASITCA HCXOJHHEe JaHHHE:
H 3HAYEHHS mapaMeTpoB m H ¢. BbBoauMbe HA INeyath JaHHBE KOMMEHTHDPYIOTCS:
COOTBETCTBYIOIUMH HaAIHCIMHU.

3. IlporpaMMa ortsniaxkena m nposepeHa Ha IBM EC- 1040. O6DbeMm HCIIOJb3YyeMOR:
onepaTHBHOH mnamsaTH IBM, HeoGX0AMMOH IJS BBHIUHCJAEHHS TNPOTPaMMBI COCTABJSAET
38K. IIpoueccopHoe BpeMsi cueTa KOHTDOJBHOT'O IPHMepa COCTaBJsAET OKOJO 6 C.

4. B KayecTBe KOHTPOJBHOrO npuMepa pacCMaTPHBAeTCs OLECHKA mapamerpa m:
H ¢ CTelMeHHOro YypaBHEHHS MO M3BeCTHHM napaMerpaM A=0530000, B=480 000
(uept. 16), U’R=621 (uept. 5). ITH nmapaMeTpul NOJMyYeHH MO pe3yJbTaTaM HCIH-

TAHUA HA YCTAJOCTb 3JeMEHTOB CBAPHBLIX METAJJIOKOHCTPYKIHUA rpynnul 3a.

Teker nporpaMMei CMABS u pe3yapTraT BHYHCAEHHS KOHTPOJBHOIO npnmepa-t
NPUBOASATCH.

5. IlpuBojMTCA TEKCT mnporpaMMbl, HAMHCAHHHA Ha fA3bike DeficHK Aas onepa-
nvouHon cucremnr JOC-16, ¢yHKuHOHHpYIOUlei HA TMepPCOHAJBbHOM KOMIbIOTEpPE:
IIpaBen-16 uax moGoM JAPYroM nepcOHAJALHOM KOMIbloTepe, coBMecTHOM ¢ JBMi
KoHTpONbHLIR npuMep aHaNoOrnueH npuselerHoMy B nporpaMme CMABS.
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//CMABS JOB (0003,042), 'KOPOBOBHU # 60,

[TIPOTPAMMA «CMABS»

//STEP1 EXEC FORTGCLG, REGION. GO=40K
//FORT, SYSIN DD*

56—02.79 MAIN

0001

MSGLEVEL == (2,0),

TIME == [

DATE 02.06.89(153 )—15,

REAL*8Cl1,C2,C3,C4,A,B,SLM,C,TO,T1,T2,T3,T4,X1,X2,X12,X22,

RSLNI,X13,X23,DI,D2,D212,CC, ALI,AL2,R(2),G(4),SR(3)

DIMENSION 1A(3),IB(3)
DO 7 1BM=1,10000
READ2,(1A(DIB(I)SR(I),I=1,3)
2 FORMAT(3(219,D6.1))
DO 7 1=1.3
A=IA(])
B=IB(1
SLN[=SR(1)
IF.(SLN1.LT..0001) GO TO 8
SLN=DLOG(SLN1)
X 1=50000
X2=200000
AL1=((X2+B)**2—(X1-+B)**2)/2
AL2=((X24+B)**3—(X1-}B)**3)/3
D2=DLOG(X2)
D1=DLOG(X1)
D22 =D2*D2
D12-=D1*¥D1
X22 == X2* X2
X12=X1*X1
X13==X{*X12
X923 = X2%X22
TO=(X22*D2—X12*D1 4 (X 12—X22)/2)/2
T1=(X23*D2—X13*D14(X13—X23)/3)/3
Cl=(X2*D2—X1*DI+ (X1—X2))
C2=B*CI--TO
C3=B*(C1*B+2*TO)-T1
T2 =X2*D22--X1*D12—2*C]1
T3 =(X22*D22--X12*D12)/2—TO
T4=((X23*D22-X13*D12)—2*T1)/3
C4=B*(T2*B+2*T3)+ T4
R(1)=—A*C2
R(2)=-—A*ALl
G(1)=C3
G(2)=AL2
C(3)=C4
G(4)=C3
CALL DGELG(R,G,2,1,1.E—14, IR)
CM=1. D OO/R(2)
C=(-—R(1)4+SLN)/(DLOG(10. D O0)*R(2))
CC=10. D Q0**C
PRINT{,CC,CM,IA(D),IB(I),SLNI
| FORMAT(2X, C=",E12.6,4X,’M=" ,F8.4,3X,
F' A=’ 18,4X, B=" ,18,4X,” SIGR=" ,F6.1)
7 CONTINUE

8 STOP
END
A =53000 B =4800J0 SIGR=62.1
C=0.160719D 15 M==4.,202



10 CLS:DEFDBL A~—H,0—Z:DEFINT I—N

20 INPUT” A=, B/10000=, SGR=": A,B,SGR

30 X1=53#: X2=2004+
40 ALI=(("X2+_B)ﬁ2--(Xl+B)A2)/2
50 AL2=((X2+4B)~3—(X1-+B)"3)/3

60 D2=LOG(X2)

70 DI=LOG(X1)

80 D22=D2*D2

90 DI2=D1*DI

100 X22-—X2*X2

110 X12=X1*X]

120 X23-—=X2*X22

130 X13=X1*X12

140 TO=(X22*D2—X12*D]+(X12—X22)/2)/2
150 Ti1=(X23*D2--X13*D1+}(X13—X23)/3)/3
- 160 Cl=(X2+*D2—X1*D]+X1—X2)

170 C2=B*Cl+{TO.

180 C3=B*(Ci1*B+2*TO)+TI

196 T2=X2*D22—X1*D12--2*Cl

200 T3=(X22¢*D22--X12*Di2)/2—TO

210 Téd=((X23*D22—X13*D(2)—TI%2)/3

220 C4=B*(T2*B-+2*T3)--T4

230 R(1)=—A*C2

240 R(2)=—A*ALI

250 G(1)=C3: G(2)=AL2: G(3)=C4: G(4)=C3
260 D=G(1)*G(4)—G(2)*G(3) |
270 RR=(R(1)*G(4)—R(2)*G(3))/D

280 R(2)=(R(2)*G(1)—R(1)*G(2))/D

290 CM=13/R(2): R(1)=RR
300 C=10#"((LOG(SGR)—R(1))/(LOG(10# )*R(2))+4 )

310 PRINT”M=",CM: PRINT”C=";: PRINT USING"+. *

C: STOP

A=, B/10000=, SGR=7 53,48,62.1
M= 4.202510036832682
C=0.16078D4-15
Break in 3i0

Ok

R

TEKCT NPOFPAMME IJ11 TIEPCOHAJIBHBIX KOMIIbIOTEPOB
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HHOPOPMAILHOHHDLIE JAHHDIE

1. PASPABOTAHDBI U BHECEHDI i

Axanemuedt Hayk YCCP

Axkanemue Hayxk CCCP

MunucrepcTBom TstkKeaoro mamuHoctpoenua CCCP

MuUHUCTEPCTBOM BBICIIEr0 M CpeaHero cChneuvabHOro 00pa3oBaHUA

CCCP

I'ocynapcrBenubiM komutretom CCCP no ynpasneHul0 KavyecTBOM
APOAYKLUUH U CTAHAAPTAM

PASPABOTYUKH

B. H. Tpydsaxkos, ua.-kop. AH YCCP; B. H. iBopeuku#, a-p TeXH.
Hayk; | B. II. Koraes| , A-p TtexH. Hayk; A. Il. I'yceukos, a-p

TeXH. HayK" (pykoBoauTtean teMmbl); A. Il. Kopob6oBu4, KaHJ. TEXH.
HayK B. 3. ®uaaros; II. Il. Muxees, a-p TexH. HayK; A. B. I Bo-
peukut; U. M. IlerpoBa, xana. TtexH. Hayk; JI. JI. CmupHoBa,
Kania. TexH. Hayk; A. I'. Bypedko, kKauja. texH. nayk; H. A. Kuabi-
KOoB, A-p TexH. HaykK; B. H. MblmieHkoB, KaHA.  TexXH. HaYK;
C. H. Kanikos; A. U. Ky0Oapes, kaux. rexn. Hayk; B. Jl. Co6o.ies,
Kaua. Texd. navk; A. A. dopryund; M. A. Anumos; B. I'. leppu-
JOB, KaHA. TexH. HayK; b. b. ByHuH, Kana. texd. Hayk; B. I'. Llles-
yeHKo; J1. B. JlaHunenko, KaHJ. TeXH. HayK

2. YTBEP)KIAEHbI U BBEAEHDBI B LEACTBHE Iocrauosienuem
locynapcreennoro komutera CCCP no ynpasaeHuio kKayecTBOM
NPOAYKIUHU H ctrangapTam ot 30.03.90 Ne 696

3. BBEAEHDI BIIEPBDLIE

4. CCbIJIOYHbIE HOPMATUBHO-TEXHUYECKHWE JOKYMEH-
Thl

Oo6o3nayeRde HTJ, Ha xortophiii

JaHa CChlaKa Hovep nyHKTa

et i A ——— — mmlbir il
o L

[OCT 2b0.101—83
[OCT 23207—78
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METOAHYECKHE YKA3AHHA

HaaeXHOCTh B TEXHUKE
BeposTHOCTHNHA METON pacyerTa HA yCTaNOCTh
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