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AUAPPAI'Mb]l MAPOBbLIX CTALHOHAPHDIX TYPBHUH OCT 108.210.01—86

PACYET HA CTATHYECKYIO NPOYHOCTD
BaamenH OCT 108.210.01-76

Yrhazanuem MuHucTepcrBa 3HepreTu4ecHoro mawuHocTpoeHns oT 06.03.86 Ne CY-002/1992 cpoH BBeneHUA
YCTAHOBNEH

Hacrosmui crangapt pacnpoctpaHsieTcs Ha AHadparMbl, HarorasiauBaemble no OCT 108.021.04—78, u

YyCTAaHABJHBAET METOAbl pacueTa NPOYHOCTH H KECTKOCTH AHadparM B YCJOBHAX ynpyroro aehopMHPOBaE-
HHS H NOJ3YYeCTH.

1. OBILHUE TNMOJIO)XKEHMHUA

I.1. Pacyer MPOYHOCTH H >KECTKOCTH AHadparM MAOJIKeH NPOH3BOAHTLCS B ABa 3Taa:
Ha cTaguaX 3CKH3HOIO M TEXHHYECKOro NpoeKTa INPOH3BOLHTCHA THIIOBOH pacyeT, KOTOPLIH NPHMEHHM
MPH BeJHYHHE OTHOLIEeHHs BBICOTHl KaHaJa K WIHpHHE AHadparMmbl He 6oJee 0,4 U NPH YCJOBUH, YTO MAKCH-

MaJibHasi TOJIIHHA TeJsia HE INPEBOCXOJAHT MAKCHMAaJIbHYIO ToJWHHY oboaa (6e3 yuera KO3bipbKa) O6oJiee
yeM Ha 509%;

Ha cTajgHH pabouero NMPOEKTHPOBAHHA NPOM3BOAHTCHA NMOBEPOUHLIH pacuer.

1.2. TunoBo# pacuer, B OCHOBY KOTOPOrO NOJIOXK€Ha YINpOLleHHAass pacuyeTHasd cxeMa JAHadparMnl Kak
MOJIYKOJIbLIEBOTO CTEPXKHSA, ONEePTOro Mo BHEUWIHEMY KOHTYPY H HAarpyXeHHOro paBHOMEDHBEIM JaBJIEHHEM,
JlaeT BO3MOXHOCTb OL@HHTb HalpsKeHHss H NPOrHObBl C y4eTOM OCPEeAHEHHBIX ECTKOCTHBIX XapaKTePHCTHK
AMadparmsl.

TunoBo# pacyeT no3BOJISET TaK»Ke OLEHHTb OCTAaTOYHble NPOTHOLI, BO3HHKAIOLIHE B CTAAHH NOJ3YYeCTH
(CM. cipaBoOYyHOe NpPHJOXKeHHe 1),

1.3. IloBepouHblli pacyeT, B OCHOBY KOTOpPOro MOJIOXKEHO pellleHHe 3ajauH mnonepeyHoro H3ruba mnJjo-
CKOH CTepPXXHEBOH CHCTeMb!, NO3BOJIieT OINpeJeJIiTh HaNpsxKeHHA u NPorubnl BO BcCeX 3jieMeHTax guadpar-
Mbl U YyeCTb OCOOEHHOCTH HX 3aKpelnJeHHd B Kopnyce HJAH 000HMe, pas3juyus B YCJOBHSIX paboTbhl H CBOM-
CTBax MaTepHaJOB 3JeMeHTOB AHadparMbl. PacyeTHasa cXeMa H MeTOAHKA IOBEPOUYHOro pacueTa NPHBEAEHBI
B 00513aTeJIbHBIX NMPHAOKEHHAX 2 H 3.

1.4. bnarogapss npuBOAHMBIM B JAaHHOM CTaHAApTe BCNOMOTATEJbHbBIM TpapHKaM AN TNPOU3BOACTBA
THIIOBOIO pacyeTa AOCTATOYHO BBINOJHHTb HECKOJBKO IE€MEHTapHBIX BLIYHCJEHHH.

[ToBepouHbli pacyer npoussoautca Ha DBM EC-1052 na ocHoBe nporpaMMbl, COCTABJEHHOH Ha aJro-
pHTMHYecKOM si3bike «Poprpan». OH MOXET BHIMOJHATBCA H Ha OBM Jpyrux THNOB NO COOTBETCTBYIOIIHUM
[porpaMMaM, COCTaBJIEHHHIM Ha OCHOBE pacyeTHOHM CXeMbl, NMPHHATOH B AaHHOM OTpAacJieBOM CTaHAapTe.

1.5. TloBepouHHI/i pacueT BHLINOJIHACTCS Ha CTAAHH pabouero NPOEKTHPOBAHHA H CJAYXKHT AJIS OKOHYa-
T€JbHOTO BHIOOpa reoMeTpPHYECKHX pa3MepoB, (OpMB M MaTepuasa sneMeHTOB auadparMmbl npu paspaborT-
Ke ee pabouux veprexked. OH sIBJSETCA TaKXe OCHOBAaHHEM JJA YCOBEpPLUIEHCTBOBAHHS KOHCTPYKUHMH AHAD-
parMbl NyTeM ONTHMH3AallMH COOTHOLUEHHH MexAy ONnpelessiOIIHMH TeOMeTPHUECKHMH IapaMeTpaMH IpH
monepHu3auuud TypOuu. Ilpy HeoOXOAHMOCTH MOBEepPOYHBIH pacyeT MOXKHO HCMNOJb30BAThL MNOJHOCTbIO HJH
YACTHYHO HA CTAJIUAX 3CKH3HOTO H TeXHHYECKOTro MpOEeKTHPOBAaHHA.

1.6. [Ipu BninoJHeHHH pacueToB JAHadparM KaK THUNOBHIM, TaK H MNOBEPOYHBIM METOAOM KO3BIDEK He
MPHHHMAaeTcss BO BHHMaHHe (CM. peKOMEHAyemoOe IMp HJOXKeHHe 4).

1.7. PacueTHble BeJIHUKMHBI Nepenaja faBjeHHs HAa AHadparMy H TeMmMnepaTypbl MeTaJjla NPHHHMAIOTCS
MO0 peXHMY C MAaKCHMaJbHBIM pacxXoJOM Mapa Ha CTYNEHb NPH HOMHHAJbHBLIX llapaMeTpax CBeXero napa.
Ilss1 cTyneHe#l, y KOTOPHIX MaKCHMaJibHble TeMIepaTypbl H Iepernajabl AdBJeHHS OTHOCATCH K Pa3HbIM PEXH-
MaM (TypOHMHBE! C MPOTHBOAABJEHHEM H TYPOHHBI ¢ peryJHpyeMbHIMH oTtbopaMu MNapa), BLIOHPAETCA PEXHM,

U3paHue ohuumnanbHoe NepenevyaTKa BsochpelieHa
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MpH KOTOPOM NOJyyaeTcsi HAaUMMeHbIUH# 3anac NPOYHOCTH. B pacuere nepenas paBjeHHsi Ha auadparmy
NIPHHHUMAETCsi paBHLIM pacyeTHOMY Nepenaay JAaBJeHHs] HA CTyleHb, a TeMIlepaTypa MeTauaja AJs BceXx
3JIeMeHTOB AuadparMbl NPHHHMAaeTCsd OJHHAKOBOH H PaBHOH TeMIepaType mapa Ha BXOAE€ B CTYIeHb.

1.8. 3HaueHHs1 MeXaHHYECKHX XapaKTepHCTHK, B TOM 4YHCJE npejaesa TeKYUeCTH Opp H Npejnena IJH-
T€JbHOH NMPOYHOCTH Opn MeTajja auadparm, 3a pacueTHbIH CPOK CAYXKObl TNPHHHUMAIOTCA IO HHXKHEMY
YPOBHIO HOPM MEXaHHYeCKHX CBOMCTB, INPDUBOJHMBIX B COOTBETCTBYIOLIMX CTAHAAPTaX, TY HJIH CHPABOYHH-
Kax IJis TeMnepaTtyphl = fpacu.

1.9. PekomeHayeMble HacTOSIIUUM CTaHAAPTOM MHHHMaJbHhle 3HayeHHst KO3 GHIUHEHTOB 3amaca npou-
HOCTH o0ecneudBalOT HOPMAaJbHYIO pabotocnocobHOCT, AHadparM TypOHH Ha pacyeTHOM CpPOKe CJayXKObl npH
YCJOBHH, UTO TEXHOJIOTHSI H KauyeCTBO H3rOoTOBJIEHHS AHadparM H HX MaTepHaJsbl COOTBETCTBYIOT TpeboBa-
HUAM OCT 108.021.04—78 H TeXHHYECKHM YCJOBHSIM Ha TMOCTaBKy TypOHHLI, a asas auagpparm TypOuH
AS9C — rakxe TpeboBanusm PTM 24.020.15—73.

[Ipn sTom peXxXuMmbl 3KCnJayaTauHd TypOHHBI JOJIKHBI COOTBETCTBOBAThH TpPeOOBaHHSAM HHCTPYKUHH IO
3KCIJIyaTalldd, NpeacTaB/isieMOH HJH yTBepXJAeMOH NPeANPHATHEM — H3TOTOBHTEJNEM TYpPOHHHBI.

1.10. Ecau npu pacuere anadparm, paboraiollux NpH Temnepatrype cBbilie 450°C, HCHIOJB30BAJIHUCH
JAHHBIE O MOJ3Yy4YeCTH MeTaJJa, MOJy4YeHHble NMYyTEeM 3KCTPanoJsuuu, To paborocnocobHocTh aHadpars Ha
pacyeTHOM cpoke cnyxXO0bl obGecneunBaeTrcs NPH YCJOBHH NpeaycMoTpeHHOro «HMHcTpyKkuuei no HabJAIOAEHHIO
H KOHTPOJIIO 3a MeTaJJIoM KOTJ0B TypOuH H TypbonposogoB» (M 34—70—010—84) KoHTpoOJss OCTATOUHBLIX
nporuboB auagparMm npH peBH3USAX TypOHHHI.

1.11. IIpuBeseHHYI0 B CTaHAapTe METOAMKY pacyera puadparM MOXKHO (aKyAbTATHBHO TNPHUMEHSTL
TakxXe AJs1 oueHKH paborocnocobHocTH auadparm, orpaboTaBlIMX HOpMATHBHBIM pecypc. [lpH 3ToM BO3-
MOXHOCTb JaJibHerlled 3SKCnJyaTauHH anadparmbl OllpeledisieTcss B COOTBETCTBHH C yCTAaHOBJeHHBIM MuH-
sHepro CCCP «IlosoxenueM o nopsinke ycTaHOBJIEHHS CPOKOB JaJibHeHUIell 3KCNJAyaTallHH KOTJAOB, TypOHH
H naponposonoB, NpopaboraBuwiux cBbline 100 ThiCc. 4aCOB» C YUYeTOM OCTATOUYHbIX NpOruboB jguadparm, H3-
MepeHHhIX MPU PEeBH3HSX.

1.12. Hacrosimun# oTpacneBoi cTaHgapT He perJaMeHTHPYeT NMPOYHOCTb CBAPHbIX COCAHHEHHH 3JeMeH-
TOB AHadparMm. TpebGoBaHUS K NMPOUHOCTH CBAPHBLIX LIBOB YCTAHABJHBAIOTCA 3aBOAOM — H3IOTOBHTEJEM JH-
apparM B 3aBHCUMOCTH OT IIPHHATOH TeXHOJIOTHH CBAapKH, METOJOB KOHTPOJAS KayecTBa IIBA H ONbITA 3KC-
nayatauHu ¢ ydeToMm cootBeTcTBylounx ykasanuin OCT 108.021.04—78.

1.13. [IpuMepnl THUNOBOro pacuera Anacdparm npHBeJeHBl B CIIPABOYHOM NPHJIOXKEHHH 1, mpuMep nose-

POYHOro pacuera — B CMNPaBOYHLIX MNPHJOKEHHAX O H b,

Pacyernl reoMerpuyecKHX XapaKTepPHCTHK CeYeHHH IIPOH3BOASATCHA COrJIACHO PEKOMEHAYyeMOMY IIPHJIO-
)KEeHHIO 4 ¥ CIPaBOYHOMY NPHJONKEHHIO D.

1.14. JonyckaeMmble HanpsixkeHHsI U 3amachl MPOYHOCTH AOJIXKHBI BHIOHpaTbCss TakuM oOpa3oM, uToObl
UCKJIOUHTb MNOABJIEHHE ONACHOrO COCTOSIHHSI MaTepHaJla KOHCTPYKUHH B 3aJlaHHBIX YCJAOBHAX 3KclJjyaTa-
IIHH.

1.14.1. Ins Bcex puadparm, paboTamwlHX KaK B YNPYTHX YCJOBHAX, TaK H B YCJOBHAX TOJI3Y4YECTH,
npeaycMaTpHBAaeTCsl 3anac No npejiesny TEKYUYeCTH Opp. Janac Ha3dHayaeTcs MO OTHOLIEHHI0O K MaKCHMaJbHOH
BeJHUYHHE PACYETHBIX YNPYrUX HANpAXEeHHH B COOTBETCTBYIOUIEM 3JieMeHTe AHadparmsl.

MuHHMa/NbHBle BeJHYHHB KO3(POHUHEHTOB 3amaca NPOYHOCTH N

Hna Ttena aunadpparMm . . . . . . .1,6
Ilag HanpaBaAAIOWIKX JONATOK Ges peﬁep JKECTKOCTH:
NPH HaNPAXKEHHH pacmmemm Ha BHIXOAHOH XpOMKe KpafHe
JOTIATKH . L 1,25
Nnpu Hanpﬂ}xemu CKATHA Ha BXONHOM Kpomxe KpaHHeH nonatku 1,0
s HanpasJAAOMHX JoNaTOK ¢ peGpaMH XXeCTKOCTH NMPH HaNpsKeHHSX

PACTSXKEHHA M oXat¥d . . . . « . . . . . .. LO
Has pebep XeCTKOCTH:

NPH HaNpRXEeHHH pacTsxeHHs . . . . . . . . .1,25

NpH HanpsKeHHH cxathd . . . . . . . . . . HLO

1.14.2. Ona mpuadparMm, paboTaloOWKRX B YCJAOBHAX IOJA3Yy4YeCTH NpH HopMmaTHBHoOM pecypce 100 Ttoic. u
H MeHee, NTOMHMO 3anacoB, YKa3aHHuX B m. l.14.]1, ycraHaB/iHBalOTCsl cleAyHlOILIHe MHHHMAaJIbHble 3anachl
Ayn TO TNpeaeny ANHTENbHOH MPOYHOCTH ¢!% (HasHayaeTcss MO OTHOIIEHHIO K MAKCHMaJlbHOU BeJIMUHHE

pacyeTHBIX YHPYrHX HaNpsXKeHW# NPH THNOBOM pacuere H IO OTHOWIEHHIO K MaKCHMAaJbHOH BeJHUYHHE
pacyeTHbIX HaMpsiXKeHHH MNOJ3yYecTH — NPH MOBEPOY HOM pacyeTe):

Hasa tena guadparmel . R I
Jdasi HanpapBASIOWIKX JIONATOK es peﬁep MECTKOCTH:
MPH HAaNpANKEHHH pacmn{eﬂuﬂ Ha BLIXOJHO® KDOMKe KpaHHEH
JOMAaTKH . . 1,1
NPH Hanps)XeHHH CKATHA Ha BXOAHON l{pDMKE KpaHHei'{ nonatk 1,0
JlJis HanpaBASIOWIMX JONAaTOK ¢ pe6paMH JKECTKOCTH IPH HAMPSAKEHHAX
PACTSXKEHHA M CXatust . . . . . . . . . . . . .LO
Hns pebGep XKecTKOCTH:
NpM HaNpsXKeHHH pacTsxewws . . . . . . . . .12
NpH HaUpAXKeHMH cxatvs . . . . . . . . . .10
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1.14.3. Ilpu HopmaTuBHOM pecypce TypOunHbl Gosee 100 Twic. u Bce nmepeuucseHHbie B 1. 1.14.2 MHHH-
MaJibHble 3Ha4yeHHs KO3((PUUHUEHTOB 3amaca NpPOYHOCTH YBEJHYHBAIOTCA Ha 5Y% npu pecypce ot 100 TwiC. u
go 150 teic. ¥ ¥ Ha 109% npu pecypce ot 150 po 200 Thic. 4 MO OTHOLIEHHIO K Ipejesny AJHTEJbHOH Npoy-

HOCTH 3a COOTBETCTBYIOLUHH pecypc.
1.14.4. OnpeaenendHe AONYCTHMOH BeJHUHHBI MaKcHMaJabHOro rnporuba auacdparMbl NPOH3BOILHTCH B

cjeAylolleM Nnopsake:
M3 pacyeTa TENJOBOrO COCTOSIHHSA POTOPA H CTATOPA H HX JAePOpMalHil OT AEHCTBYIOUIWX HArpy30K Of-

peaessieTcss MUHHUMAaJbHBIA JONYCTHMBIH 3330p B YNJIOTHEHHAX H COOTBETCTBYIOIlAafl €My BeJH4YHHa mporuba

JuapparMe w;
pacyeTHhe BeJIMUMHBI YIIPYroro H OCTaTOYHOro nporuboB aAHadparMbl JOJIXKHBI YIAOBJIETBOPSATL YCJOBHIO

1.4 W, T Kw, K < w,
rae Ko3gguuuent K HMeeT CJeAyIOIHE 3HAYEHHS:
npu pecypce a0 100 Teic. u— 1,3;
npu pecypce or 100 mo 150 TeIC. Y —]4;
npu pecypce ot 150 go 200 TeIC. U —1,5.

PacueT BeJHUYHUHBl Wocr TAKXKE BHINOJIHSETCS AJIsi COOTBETCTBYIOLLEro pecypca.
1.14.5. TIpu pacuetrax auadparm Ha CTagHH PCKH3HOTO INpPOEKTa pa3peliaeTcss Bce 3anachl NMPOYHOCTH
no HanpsxXeHUsM yMeHblHTL Ha 10% M He mpoBOAHTHL NpPOBepKY MaKCHMaJibHbIX nporubos no mn. 1.14.4.

2. THMOBOHX PACYET

2.1. YcaoBHbie 0603HauUeHHUnA
2.1.1. Cxema nnacdparmnel nszobpakeHa Ha yepT. |.

Cxema nuadparmnol

Uepr. |

B pacueTe NPHHATH cJeAVIOLIHE YCJAOBHBIe 0003HAUEHHA:

r, — BHYTPEHHHUH paauyc aHadparmMsbl, CM;

r, — BHYTPEHHHH paaHyC JIONAaTOYHOrO BEHIla, CM;
r; — HapyY>XHBIH pajJHyC JIOTaTOYHOIO BeHla, CM;
R — HapyXHBIH paauyc aHadparmel, cM;

- __;_(/\) -+ 7|) — CPEAHHH paAHYC RHAPParMbl, CM;

a
h _.—_-;—(R—-rl) — NOJIYIIKPHHA aHadparMbl, CM;

S; — mjouajb NOnepeyHoro CeYeHHd Tesa AHadparMmbl, cm?;

Sos — MJIOLAAb NONEepeyHoro ceyeHus obona auadparmel, cMm?;

S, — nJowaar IMonepeyHOro CEYEHHS HanpaBAsAIolled JONAaTKH, CM?;
S, — Iomab NMOMEepPeyHOro ceyeHHs pebpa KECTKOCTH, CM?;

S
T Tz_ir_r_f — pacueTHas TOJIIIHHA TeJia AMadparmol, CM;

Snﬁ

toﬁ—_-::—}-é-_—_—a- — pacyeTHas TOJLIMHA ofojaa AHAQPATMBI, CM;
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— CPENHss1 pacueTHas TOJIIHHA AHadparmbl, CM,

J:— MOMEHT HHEepPLHH IONepPeyHOro CeueHHs Tesa AuadparMbl OTHOCHTEJNbLHO MpoO-
AOJNBHOK ocCH Y), NpoXoasuien yepe3 HEHTP MacC 3TOr0 CeUEeHUsi MNephneHAnKy-
JAPHO OCH TYPOHHBI, CM4;

Jo6 — MOMEHT HHEpUHH TMonepeyHoro ceuedHHsa oboxa aHadparMbl OTHOCHTECJIBHO
NPOAOJNLHOA OCH Yo, mpoxoasilieid uepe3 LEHTP MacC 3TOro CeyeHHS IMepIleH-
JHKYJAPHO OCH TypOHHBI, cM?;

J =J,+ J,s — CyMMapHbli MOMEHT HHEPIHH CceueHUs AHadparmel, cMm?;

[, — AMMHA HanpaBJaslOLleHd JonaTku (B cayuyae JgHapparM C KPHBOJHHEHHLIM
006BOOM JIOMATOYHOrO KaHaja nop I nMoHUMaercs MOJyCyMMa AJUH BXOJHOH
H BBIXOAHOH KPOMOK), CM;

[, — nauHa pebpa XKECTKOCTH, CM;

2h — 1
) = —— — KoaduuHeHT ocnabieHus;

2n — YHCJI0O HAMpaBJAIOLLHX JIOMATOK B CTYIEHH;
2 — YHCcJ0 pebep KECTKOCTH B NMOJOBHHE AHadparMsl,

180 o y
Acp:-—n——uenTpaanbln YyroJi, TPUXOASIIHACS Ha OAHY HANpaBJSIOUIYIO JONATKY, ... ;

O

Ap, — LEHTPaJbHBIH yros, NPUXOASIIIHHCA Ha OJHO pebpo y paszbeMma,...";

J, — MOMEHT HHEepPLUHH MNONepeyHOro CeyeHHs HaNPaBJAIOUIEH JOMATKH OTHOCHTE/Ib-

HO OCH £ — Z, NpoxXoasiliell yepe3 UEHTP MACC CeueHHs JIOMATKH NapasijesbHO
[JIOCKOCTH AHadparmel, cM?;

Jp — MOMEHT HHepUHH ceyeHHs pebpa XKeCTKOCTH OTHOCHTEJNbHO OCH, NPOXOAALLEH

yepe3 LIEHTP MAcCC ceueHHs pebpa mapaJienbHO TJIOCKOCTH Auadparmer, cmt;

VYsx — PAacCTOsSIHHE OT OCH Z — Z 10 BXOJHOH KPOMKH HalpaBJslOUEeH JOMaTKH, CM;

Vaux — PACCTOSIHHE OT OCH Z — Z [0 BHIXOJHOH KPOMKH HaNpaBJAIOWEH JONAaTKH,

CM:
J -
Wﬂx-::-y" MOMEHT CONPOTHBJICHHS CEYEHHH JIOMATOK OTHOCHTEJNbHO BXOJAHOH KPOMKH,
% oM
Jn o
Wﬂm-—:y — MOMEHT CONPOTHBJIEHHSI CEUEHHS JOMaTKH OTHOCHTEJLHO BBIXOJAHOHW KPOMKH,
BbIX 3,
cm3:

WX, W IHX— MOMEHTHl CONPOTHBJIEHHS CeyeHHsi pe6pa OTHOCHTEJbHO BXOLHOH H BbIXCIHOM
ero KPOMOK COOTBETCTBEHHO, CM3;

p — nepenajn aasneHuss Ha auadparme, MIla;
£ — moayas Onra, Mlla;
v — K03 ¢uuuent nonepeunoit nepopmauun (I[lyaccona);
¢ — Hanpsi>kenune, MIlla;
e — gedopmaunst, %;
@0 — NPOTHO, cM;
W, — YNpPYTrHi nporub, cm;
Woer — OCTATOYHLIA NMPOTHO, BHI3BAHHLIA MOJI3y4eCTblO, CM;
M — u3rubarowmuit MoMmeHt, H. Mm;
T — npoaonabHas cujsa, H;

K,K, K, K, —0espa3MepHble KOIQDHIHEHTHI.

2.2. Pacuer ynpyrux nporu0oB M HanpsidKeHHH B Tejie AHadparmbl

2.2.1. MakcuMaJbHblli ynpyrd#t nporu6 auadparMbl HMeeT MeCTO Ha BHYTpEHHEM KOHType y pasdnhema.
OH BHUHCAsieTCS no dopmyJaie

_ 4h3ap
W, = ——=7— K. (1)

Kosdpdpuuuent nporuba K, onpeaensercs no uepT. 2.
9.92.92. MakciMaJbHOE HOpMAaJIbHOE Hanps)KeHHe B TeJe JHadparMbol HMEeT MECTO Ha BHYTPEHHEM KOH-
Type B cpegHeM ceueHHH. OHO ompejensercs no gopmyJe

. phia tr
Jr i(l——v?).f 2 Kﬂ. (2)

Koaddunuenr nanpsikenuss K, onpejensercs no uept. 2.
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2.3. Pacuer Hanpsi)keHHH B HanpaBJAIOUIHX JonaTkKax
2.3.1. HauboJsiee Hanpsi)keHHOH SABJISIETCA KpaHHAA Jonatka. MakcuMaJibHbH H3rH6awluuii MOMeHT
B 3TOH JonaTrke, AEHCTBYIOIIMHA y 3afeJKH B TeJo Axadparmbl, onpenensercs no ¢hopmyJe

M = K, 2 (3)

Kosdduunedt moMenta Ky onpenensior no uyepr. 3 B 3aBHCHMOCTH OT 3HAUEHHS OTHOLUEHHA ro/R W
YIVIOBOI'O 1uara Ag.
2.3.2. HanpsixkeHnss B JionaTke Ha BXOJHOH H BbLIXOAHOH KPOMKaxX BBIUHCJAIOT NMO (opMyJiaM;

GHX‘: T an ’ (4)
M -
TBwx — Wanx (O)

3aBucuMmocTb KosbhbuunenToB K., Ks oT oTHoWeHHUs h/a

1% "‘~—] 3,6
1,7 1 T ‘ 3,2

2.0
h0p 0,2 073 0,4 0,5 06"
b
—_— ——
4
Hepr, 2

Hanps»eHue Ha BXOAHbIX KPOMKAax JIOMAaTOK CXKHMAaliee, HA BBIXOJAHBIX — pacTArHBaloLLee.

2.3.3. IlpuBeneHHas ¢opMmyaa pacyeTa JONATOK NMPHMEHAeTCA He3aBHCHMO OT TOro, KakK BbIIOJHEH
pasbeM, IpHYeM BeJHYHHB Wgy, Wpeyx BCEra BbIUHCJAAIOTCA AJS TMOJHOTO CeYeHHs JONMaTKH, a YIJOBOH
war Ag BO BCeX caydasx onpeaenaserca no ¢opmyse Agp=180°/n. 310 obecneyuBaeT 1ONOJHHTEJbHBIY 3anac
MPOYHOCTH AJA cJyyasi, KOorga KpahHss JonaTKa yceyeHHas HJAH ocaabjeHHasa (6e3 BbiTeCHHTEJIS).

2.4. Pacuyer peGep XKeCTKOCTH

2.4.1. Pacuer NpOBOAUTCA JAJs PacyeTHOTO OTCeKa AHadparmbl, NPHXOAALLErocss Ha OAHO pebpo, OJH-
KaHulee K pa3beMy adagparmel (ueprt. 4).

2.4.2. IToansi uarubarouud MoMeHT M, BOCMpHHHMaeMbIH pacyeTHbIM OTCeKOM (peOpoM H JonaTka-
MH), ompenenserca no ¢gopmyne (3) U 4yepT. 3, NpH 3TOM BMECTO YIJIOBOrO Liara JonaTok Ag CJelyeT HC-
NoJib30BaThb YIJAOBOM 1ar pebep Agp Ha ydacTKe, NMpUMBIKAKWIEM K padbeMy Anadparmhl.

2.4.3. Marubaouinve MmoMeHThl B pebpe My U B sionatkax M; Ha pacueTHOM OTCEKe ONpeAensioTcs no

dbopMynam:

M .
M= ] b Spd? (6)
tet 15
a
MJ'.I:TMpi (7)
Iy Ex Jg .
rie a-— —EI"'"E;'"?;-'
) lo Ex S,
T, Ep Sp

d — pacCTOsAHHE MEeXAY IMJIOCKOCTAMH, NPOXOAALKMH yepe3 LUEHTPHl aonaTtok H pebep (cM. 4epT. 4), cM.
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3asucumoctbh kosdpduuuenta Ky OT OTHOWEHHA ro/R

Q
5.0 16
N el I N
T
4,0 -
} 10
O
K,
60
20 1
10
0,4 0,5
R
R
Yepr, 3

Cxema nuadparmm ¢ pe6paMu XKecTKOCTH

&

o
=3
Wi
L=l
o
X .
R

X
\
Pacyemnsiu
o}
2%
%

AN Y

a — CXeMa pacyeTHOroO yuacTka; 6 — pazpepTKa no JonNaTodHOMY BeHNY

Uepr. 4
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2.4.4. [lpoposabHble ycHHA B Jonatke I ; U B peOpe T, onpenessioTcsi N0 COOTHOLUIEHHSIM:

b dS,
Iy= T +6 7, M,; (8)
ro—tr, (9)

[IpuHATBHIE MOJOXKHUTE/NbHbIE HaNpaBJE€HHs YCHJIU# H MOMEHTOB IIOKa3aHbl Ha uepT. 4.

[IpogonbHoe ycunue Tp B pebpe Bcerga cxumawluiee, ycuaue 7, B JlonaTke — pacTArHBawpliee,

2.4.5. Ilpu pacueTre Hamnpsi>keHH# B pebpax noaaepKHUBAIOIlee BJIHAHHE JIOMATOK He YYUTHIBAETCH, MNO-
3TOMY cJaeayeT NMPHHUMATD:

M . .
0o == — —— — /11 HanpAXKeHHH Ha BXOJHOH KpPOMKe pebpa,
W
gBbIX — M — [JI] HanpsAXXeHHH Ha BLIXOAHOH KPOMKe pebpa
p BLIX P peopa.
W
2.4.6. Hanpsi>keHuss B /onaTkax MOACUHTHBAIOTCA MO (OpPMYyJaM:
gox— 12 __ M, — Ha BXOAHOH KPOMKeEe JIONMaTKH (1)
a8, [/BX P ’
J
T M
BbIX — A L ¥
=3 +wa Ha BBIXOAHOH KPOMKe JIONIaTKH. (11)

Benwuunsl My, Tp, My, T, Bcerga noJIOXKHTENbHBI, MO3TOMY HalpsAXKeHHS HAa BXOJHOH KpoMKe pebpa
BCErjga CXXHMaloujHe, Ha BHIXOJAHOH KPOMKe JIONATKH — BCErjga pacTArHBalOIIHeE,

Hanpsaxenua Ha BBRIXOAHOH KPOMKe JIONATKH MOr'yT ObITh KaK NOJIOXKHTEJNbHBIMH, TaK H OTPHLATEJb-
HbIMH. VX 3HaK onpenensiercs B pe3yJbTaTe BbluMCJAeHHH corgacHo dopmynam (10) u (11).

2.5. Pacuer nporn6os auadparmbl, BbI3BAHHBIX MNOJA3YYECTbIO

2.50.1. dns BLIYHMCJEHHS OCTATOYHBLIX NpPOruboB AnadparMbl, BEI3BAHHLIX MOJI3yYeCcTblO, BHauaJie HeobXo-
AUMO onpeaenutb no ¢opmysae (1) ynpyrud nporub puagparmnl wy. OCTaTOUHBIH NPOrub, BbI3BAHHbIA N0JI-
3y4ecCThblo, onpepeasaercs no gopmyae

Woer— any- (12)

Koapduunent nonsyuectd Ky, BXOAAWIHH B 3Ty GOpMYyay, MOKa3biBaeT, KAKYI0 JOJIIO COCTaBJsieT OCTa-
TOUHBIH NMPOTrHO Woer OT BEJHYHHBHI YNPyroro nporuba wy.

2.5.2. ns pacuera kKoadhdHUHeHTa mnoa3yyecTH Kp BHauane onpejesisieTcsi KBHBAJEHTHOE HOPMaJb-
HOe HaNpsi)KeHHe op, XapaKTepH3ywilee CPeIHHH ypOBE€Hb HANpPAXKEHHOCTH AHAa(parMhl:

°0='§‘MP; (13)

2 £y

rae P — KoappuuueHT ocnalbsieHHa ceueHUs AHadparMbl KaHajJaMH AJas nponycka mnapa; KosddHUHEHT P
BbiuHcsieTcd no ¢opmyae

e Qh'—lﬂ
V=5 -

[Io cooTBeTCTBYIOIHM XapaKTEePHCTHKAM NOJ3y4yeCTH Marepuana auvadparMmn (resna u oboaa) omnpene-
JAETCA SKBHUBaJeHTHas JAedopMauus MNOJA3YYECTH en(0o, T), KOTOpass HaKanJMBaeTcss 3a pacyeTHOe BpeMs T
IPH CTAHAApPTHOM HCMNBLITAHHH Ha MOJ3yYeCTb UHJHHAPHYECKOro obpasua B YCJOBUAX PaCTAXKEHHS IPH MO-

CTOSIHHOM HaMNpsiXKeHHH Op.
3aTeM omnpeaensiercss ynpyras aedopMaudsi pacTsKeHHSI NPH TOM XKe HaNpPAXEHHUH

Eyz%—’ (14)

rie 3HayeHhe MoayJas ynpyrocth E OepeTcs AJiq TeMnepaTyphbl, paBHOH pacueTHOH TeMmiepartype auadparmel

!
pacu.
C yueTOM HaHAeHHbIX BeJHYHH onpejensieTcd KOIPPHUUHEHT MOJA3YUYECTH MO (popmMmyJe

K_:EI'I (GUIT) (15)

Ey (%) °
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[TPHJIO)KEIIHE [

Cnpasotnoe
NMPUMEPHBI TUINIOBOTI'O PACYETA
1. IUA®PATMbBI BE3 PEBEP )XECTKOCTH (uepr. 1)
1.1. UcxonHble JaHHbIE
1.1.1. ['eomeTpHueckue XapaKTEPHCTHKH:
Hapyxublit paguyc R, eMm . . . . . . . . . . . . . . 120
BuyTpeHusft paauyc r, ¢cM . . . . . . . . . . . . . . 38,3
Mpumep HapyxRbH paadyc Tena ro, ¢M . . . . . . . . . . . . . o0,
paccuuThiRaemMoi AHAGpPATMb MoMeHT HHEpPUHH MNOMepeyHOro ceyeHuss auadpparmot J, em* . . . . . . 2081
Pacyetnas ToawikHa Teaa JaWagparMsl fr, cM . . . . . . . . . 9,8
CpelHsia pacyeTHas TOJIHMHA AHadparMel fep, ¢M . . . . . . . . 10,0
2 T JlnuHa Jonatku ln, cM : R 1 O I,
/ | MoMeHT conpoTUBJeHHs NPOPHAS JIONATKH OTHOCHTENbHO BXOAHON KpOoMKH Wy, cM® 28,3
2 o v o e 2 . MOMEHT CONpPOTHBJEHHS OTHOCHTEJNbHO BBIXOAHOH KPOMKH Waux, cM® . . . 34,0
100 | Uucno Jaonatrok (Ha noaosHHy Aawadparmel) o . . . . . . . . . 19
' l CpeaHHH paauyc pHadparmMu @, ¢cM . . . . . . . . . . . . 952
[TonywHpuda auadparmMel A, cM . . . . . . . . . . . . . 16,9
| KosadppHrHuneut ocaabaenua P C ... s . 0,698
---_“-"ﬁ' OTHolleHduwe h/a . . . . . . . . . . . . . . . . . 0306
\ ..él 3“ 1.1.2. YcnoBHA HarpyxeHus:
-~ < [Tepenan apaeaenns p, Mlla e e e . 0,57
EN A Temnepatypa 6, °C . . . . . . ... ... 520
gl I% 1.1.3. [laHHble 0 MaTepHasie aHadparMhi:
el = Marepuan Ttema v obomxa . . . . . . . . . . .Crans mapxu 12XIMO
\ | no 'OCT 5632—72
L/ i IO E . . . 5
,,,///”m f Moayab IOwra E, M[Ta . . . , S 17510
Koadpuuuenr Ilyaccona v . . . . . . . . . . . 0,3
S 2 [Ipenen Texkyuecrw oy MIla . . . . . . . . . . 314
SN PN [Mpeagen npoywocts o, MIMa . . . . . . . . . .. 432
[Ipepen AJAHTENBHOR NPOYHOCTH Oy, MIla;
) ] s T=5-100 . . . . . . . . . . 163
g t=10° C e e e e e 154
Hepr. | Marepuaa somatrok . . . . . . . . .. ... CraJib Mapku
15X1IMO
no N'OCT 5632—72
[TIpenen TtekydectH Opp MIIa . . . . . . . . . . 412
[Tpepen npouwoctw o,, Mlla . . . . . . . . . . 500

1.2. ¥Ynpyrui pacuer

1.2.1. Tlo uept. 2 crangapra HaxoauMm ans otHow eHuss hA/a=0,306 kospduuuent K,.=1,21. Tloacras-
A5 B pacueTHylo ¢opmyay (1) cooTBeTCTBYIOUIHE YHCJEHHBIE 3HAYEHHS, NOJy4yaeM BeJHUHHY nporuba

_ dharp . 4.16,99.55,22.0,57 3
w=—pr— K, =755 1oa05— 121 = 0,11 em=1,1 mm,

1.2.2. Ilo 4epT. 2 craupapra HaxoxuMm K_=2,36. Iloacrassasia B pacuernyro ¢opmyay (2) coorBercr-
BYIOIIIHE YHCJIOBbIe 3HAYEHHS, NOJIYyYaeM

__ phta _0,67.16,92.55,2 9,8 .
UT_WTK” -—'f—l—_:-(-)-;-m 5 2,36---55 MITa.

1.2.3. Boluncasiem yrJioBOH LIar JIONaTok

180 180 4 mo
Ap=—r =75 =95



H OTHOIIEHHE

no yept. 3 ctaHgapra Haxoaum Ky=3,1.
HMarubarouinit MoMeHT B KpaliHeft JonaTke onpegeJnsieM no ¢opmyae (3)

2

R =700 ==0,77,

- PR3 0,567.7238
M _KHTQ'Q"‘":)”I_I_Q'Q_' = 3435 H-m.
HanpsikeHnus Ha BXOJHOH KPOMKe JIOMaTKH BhiuHcCiaseM 1o dopmyde (4)
M 3435
Opy == — = ———— = 2] MT]a.
BX Wﬂx 28,3.10_6 l ]_[
HanpsxxeHuss Ha BBIXOAHOH KpOMKe JIONMATKH HAaXOAHM no ¢opmyte (5)
M 3435
g = _ - —_— n .
BbIX W oe 34,6-]0"'6 99 MIla

1.3. Pacyer ocraTouHbIX NPOruGOB NpPH NOJ3YYECTH

OCT 108.210.01—86 Ctp. 9

1.3.1. Briuncssiercs sxkBHBa/seHTHOe HanpsikeHHe B auadparme no ¢opmyae (13)
__3(Ba—h)h

22

g =

nl——

3 (3:55,2—16,9) 16,9

10%.0,698

O6Go6wennan nuarpaMma noJ3yyecTH

0,07 = 31 MI1a.

|

A ol e e R =
A
A
L ‘=""i='-%=".
-! J“‘._ el . il
D > e D = g —
mZai=abzan =
A A L Pl
AV di D= *

240

X
S

200
m 180

160
140 §

WiTinE Y
L

\ )\

g

e

NN
N

Yepr. 2

1.3.2. Ona onpejeseHHss 3KBHBaJIEHTHOR AeQOpPMaLHH MOJ3YyYeCTH en (0o, T) HEOGXOAMMO pacroJararhb
COOTBETCTBYIOUIHMH JaHHHIMH O CBOHCTBaX MNoJI3ydyecTH MaTepHaJsa. Ha ueprt. 2 cnpaBoyHOro npuJoKeHus 1
NMpUBeJeHb B JABOHHBIX JIOTAPDH(PMHYECKHX KOOPAHHATaX 0006LIeHHble H30XPOHHBLIE KPHBbHIE MOJ3YYECTH IJIA
cranied Mapox 12XM®, 156XIMI1®, 20XM, 16XM, 12MX no I'OCT 5632—72 npH cpokax cayK6u t ot 40
n10 100 Teic. 4 1 Temneparypax 450—550°C. DTHMH KDUBLIMM MOXHO TNOJIb30BATbCA AJAA NPHOJHIKEHHON
OUEHKH 0000LIeHHOH AeOpMAallHH MOJN3YYECTH &n NMPH OTCYTCTBHH NMPSAMBIX 3KCNEPHMEHTAJbHBIX JaHHBIX.
HT10o6Hl NO/ML30BaTbCA KPHBBIMH 4epT. 2, HeOOXOAHMO 3HATh BEJHUHHY Npefesa AJHTeJbHOH NPOYHOCTH
Oxn AAHHOK CTaJIH Al NIPHHATOH TEMMNEPATYphl H pacyeTHOro cpoka cayx6ol. Haliaa na uepr. 2 KpuBYyIO,
OTBEYAOWYy0 ZAHHOMY 3HAY€HHIO Opn, W OTKJAAJAbIBasl 10 OCH OPAHHAT 3HAYEHHE og, ONpenesseM 10 OCH abc-
IIUCC COOTBETCTBYIOULEE 3HAUYEHHE egp.

Hnsa matepuana anadparmol — cranb 12XM®P npu cpoke cayx6u 1=100 Thic. 4 HMeeM oy = 154 MIIa.
YKa3aHHBIM cIOCO60OM MO 4epT. 2 HAXOAHM:

anst v=>50 Thic. 4 ex=4,3-10"2 Y ;
ana v=100 tbic. 4 gg=5,1-102 %.

1.3.3. BriuncnsieM ynpyryio aeopMaluio, OTBeYalOLIYI0 3KBHBAJEHTHOMY HanpsisKeHHIO oy,

3axkaa 477

A —
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U COOTBETCTBYIOLLIHE 3HAUEHHA KOI(PGDHUHEHTA NOJI3yuecTH AHadparmbl:
ansa t=950 TheIC. Y

ang t=100 TeiC. 4

1.3.4. Ilo dopmyne (12) HaxXoaAUM OCTATOUYHBIE NMPOrUOHI:
aaa t=00 ThIC. Y
Woer = Kywy = 2,43-1,1 = 2,7 Mm;
a1 v=100 ThIC. U
Woer = Kywy = 2,88:1,1 =23,2 mm.
2. AIHA®PATMA C PEBPAMHU )XECTKOCTH

2.1, UcxonHble naHHbIEe
2.1.1. 'eoMeTpHuecKHe XapaKTEPHCTHKH:

HapyxHbA paguyc axadparMpl R, eM . . . . . . .« . . . 49,8
HapyXHBA pagHyc Tesa rs, cM . . . . . . . . . ... 40,6
OTHOWeHHe ry/R C e e e e e e e e e e s e 0,817
MowmeHT conporHBaeHHs pebpa, cMm3:

OTHOCHTENbLHO BXOAHON KPOMKH W;x C e e e e e e e 27,4

OTHOCHTEJPHO BHIXOAHOR Kpomku W' . . . . . . . . 25,0
MOMEHT cONpOTHBJEHHS JIONATKH, CMY:

OTHOCHTeJbHO BXOAHOH Xpomknw W3' . . . . . . . | . 1,213

OTHOCHTE/NBHO BHIXOAHOH Kpomku WO | C e e e e 1,376
Moment uHepuuu ceuenus pebpa Jp, cM* . . . . . . . . .. 130,7
MoMeHT HHepUHH ceueHHA JonaTtkH J,, em* . . . . . . . . . 1,935
[lnomans nomepeyHoro cedyeHus pebpa Sp, em2 . . . . . . . . 18,18
[Ilnowagb nonepeyHoro ceveHHsA JomaTku S, emM? . . . . . . . 3,26
Uucno peGep (Ha nonaoBuHy auadparmul) np, . . . . . . ... 39
Uucno aomatok (Ha Kpahmee pe6po) 2 . . . . . . . . . . ]
[lepenap passnenus p, MIla . . . . . . . . . . . . . {,78
Yraosok war pebep Aep...° . . . . . . . . o e, 13%0:: 4°36°
Paccrossnne d, ¢cM . . . . . ... 0 oo e e e 7,5

Hanuuue B auagparme pebep kKeCTKOCTH NpH NpelBapUTEJbHOM pacyeTe BJIHsET TOJBKO HAa Hanpske-
HHA B 3JIEMEHTAX HANpas/goUIero amnmnapara, Mo3TOMY HHXe NMPHBOJAMUTCS NMPHUMEP pacueTa HampsiKeHUH B JIO-
naTkax u pebpax >KeCTKOCTH.

2.2. Pacyer HanpsiXXeHHH B pebpax
2.2.1. M3rubaomuit MOMEHT B PacueTHOM OTCeKe ONpejesiaeM B COOTBETCTBHH ¢ N. 2.4.2 craujapra:

M=1,83-102 H:m.

2.2.2. [To dopmynam mn. 2.4.5 cTaHjgapra BLIUHCJSEM:
HanpsixKeHHss Ha BXOJAHOH KpoMKe pebpa

. 10)3
P W 27.4-10~
Hanpsi:KEeHHUsi Ha BBIXOJAHOH KpPOMKe pelpa
. 1()3
oox M __ 1,810 _ 25 o M3

P WP T 25,0010 5
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2.3. Pacuer HanpsiKeHMH B JomnaTkax

2.3.1. [lo ¢opmynam n. 2.4.3 cranjgapra NOACUMTHIBAEM BCIOMOraTesbHble BeJHYHHB (NMpH  Ip={y,
Epy=Eyg):
p=Lux)-

l, E; J, 935
—_ P -"_____ . )
a_zz - T =1.1-1- 1307 = (,0148§:
15,,1 S 3 26
b = z-—i;—E;—s-;—-lll 3-—*0179
H HaXoAuM H3rHOaAwIIHC MOMEHTHI:
M ],83']03 — ™ .
My= b  Spdz 0,179 18,18.7,52 =834 H-m;

L ret 1937, 4 00148 + g —307

M,= — M,=0,0148-8,34 = 12,3 H-m.

2.3.2. Ilo ¢popmynam (8), (9) cranpapra onpejcJasieM NPOAOJIbHbIE YCHJHA:
b dSy 0,179 7,5.18,18

_ 104 Hs

Tp-—- 1‘_‘,‘_"’"’”" Jp P ZW—W834_1'33 10 H.

T
Tﬂ:':-—zg =1,30-10* H
[lo dopmynam (10), (11) craHgapra HaxoAHM HAMPSXKEHHHA B JIONATKAaX:
I M, 13 000 12,3
gBX — e :——————-—-—-————:"—QQBMnag
S W 326.100%  1,213.107°
g BhIX = ta M, = 90,1 MIIa

*2"1‘
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[TPHAOXEHHE 2

Ob6sazareavroe

NOBEPOYHbLIA YIIPYIHUHN PACYET

1. METOl PACHETA

1.1. ITloBepounslii pacuyer ocHoBaH Ha o6o6mieHHH cxeMmbl I'. M. [Taxomoma. [IpuHuMaloTCcs caenyloiiHe
OCHOBHbI€ TOJIOXKEHHS:

auadparmMa paccMarpHBaeTcs KaK ABa IOJYKOJbUEBBIX CTEPXKHA: TeJO H 000/, CBA3aHHbIC CTEPXKHAMH-
JIOMATKaMH, JIONATKH »KECTKO cOeJHUHEeHbl ¢ TeJOM H 000a0M;

COCPEAOTOUYEHHbIE YCHHA, NepeAaBaeMble CO CTOPOHH JIOMATOK HAa Tejio H 000J]], 3aMEHAIOTCS CTaTH-
YECKH 3KBHBAJIGHTHBIMH HeNPEephIBHO pacnpenefeHHBIMH YCHJIHSIMH;

YUHTBIBAETCH KaK nonepeyHbld H3rud auagparmbl, Tak 1 geopMalHsas B INJOCKOCTH AHadparMbl M HX
B3auMoedcTBHEe (KOCOH H3rub);

YUTEHO CMeLleHHEe OINOPHOTO KOHTypa OTHOCHTEJNbHO Kpas aHadparmbi;

HaIPAXKEHHO-1e(POPMUPOBAHHOE COCTOSHHEe AuadparMbol AJs NPHHSATOH CXeMbl ONHUCLIBACTCA TeopHeH
KPHBOJIMHEHHBIX cTepkHed Kupxroda — Knebuwa.

B uTtore pacuetr nuacdparmbl CBOAHTCA K CHCTeMe OOBLIKHOBEHHBIX AH(pdepeHUHaNbHbBIX YpaBHEHWH, AN
KOTOPBIX CTaBHUTCA KpaeBas 3ajfaua. [locseansis peuraercds MeTOAOM OpTOroHasibHOi nporoHku C. K. [ony-
HOBa C HCMNOJb3OBaHHeM Mertoaa PyHre — Kyrtra.

2. OBO3HAYEHHE UCXOJAHbBIX JAHHbIX

2.1. T'eoMerpHss nuadparmsi:
RY — paguyc auadparMel No YIJIOTHEHUIO, M;
RO — BHYTpPeHHHH paJHyC Tesqa AHadparmbl, M;
R1 — pagHyc N0 KOpPHIO JIONATOK, M;
R2 — suyTpensuii paguyc obona, M;
R3 — paauyc onopHoro KOHTypa auadparmel, M;
R4 — puemnuit paguyc oboxna, M;

XK — yncjo sonaTtoK B NOJAYKOJbLE AHa(pparmhl.
2.2, XapakTepHCTHKH NONepeuHblX ceyeHHi Tesa, oboja H JonaTtok (3apalTcss B KauecTBe HCXOAHDLIX
JAHHBIX HJU NepefaloTCss H3 MpPOorpaMMbl pacyeTa reo METPHUECKHX XapaKTEpPHCTHK CEUEeHHH):
NSBL — yucno nomnepedyHbiX CeYEHHH JOMATOK, AJA Tesa H oboja

NSBL =1;

N — yucs0 Toyek, 3aJlaHHbIX Ha KOHTypE€ CeuYEeHHS;
BT — yron mMexay ocbio X cHCTeMbl KOODAHHAT, B KOTOPOH 3aJaHO CEeueHHe, H [JIOCKO-
CThIO AHadparM,...";
SCL — macwutab 3agaHHs KOOPAMHAT X, Y;
XC, YC, SCLC — xoopauHaTh H MacliTab LEHTPA MacC CEeueHHs,
BYC — paccrosinne mo ocH Y MexAy UEHTPOM MacC H Ypax CEUEHHS, M;
MODE — cnocob 3afiaHHsi KOHTYPa CEYeHHS;
CON T — MaccHB, ONHCBIBAOIMHHA KOHTYP CEYEHHS,;
ZBL — paccrosiHHe ceueHHsl JIONMATKH OT KOPH# JIONATKH, M;
SBL — njomans ceueHus, m?;
JX — MOMEHT HHEpUMH CeueHHs OTHOCHTEJbHO OCH X', Jjexalled B IJIOCKOCTH AaHad-
parMm, M4
JY — MOMeHT HHepUMH CEYeHHs OT HOCHTeJIbHO OocH Y’ mepneHaukyasipHo#t ocH X', m4;
J XY — ueHTpoOeXHbIA MOMEHT HHEPUHH, M*;

JT — reoMeTpHYeCKasl XKeCTKOCTb N PH yNPYroM KpyueHuu, M*.

2.3. OU3HYECKHEe XapaKTepPHCTHKH:
EYi — monyns ynpyroctu, MIla;
EMi — xoadduunent Ilyaccona;
DLTi — xo3pPHUHEHT JHHEHHOrO paCUIHPEHHS,;
TMi — remnepatypa, °C;
i =1, 2, 3 cOOTBEeTCTBEHHO A/ TeJja, ob6ona U JONATOK.
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2.4. BHewHsigs Harpyska Ha aHadparmy:
® — paBHOMepHas, HOPMAaJbHasl K IJIOCKOCTH AHadparMbl, Harpy3ka Ha eAHHHLY IJIOLAAH TesJa H 060-
na, Mlla:
P — paBHOMepHasi, HopMaJibHasi K IJIOCKOCTH JHa@parMhl, Harpyska, pacnpefesieHHasi Mo YMJOTHEHHIO
Ha eAHMHHLY AJHHb AyrH, H/Mm;
NF — 4Hc0 TOYeK MO OCH JIONATKH, IJe 3ajaHbl HarpyskH, AeHCTBYIOLLHE HA e€AMHHLY IJHHB OJNHOH JIO-
MaTKH;
2Fi — KOOpAHHATH 3THX TOYEK, OTCUHThIBaeMble OT KODHS JIOMATKH, M;
FX — Harpyska Ha eJUHHLY AJHHBI OJHOH JIONATKH, HOpMaJbHas K NJOCKOCTH aHadparmel, H/m;
©X — paBHOMepHa HOPMAJIbHAsT HArpy3ka Ha eJWHHLY IUIOWlAaAH, pacnpeAeneHHas IO BCeMy NOJYKOJbLY
o6nacTH nonatok, 00blyHO OX =@6; 0KOHYaTeJIbHO B IporpaMme NPHHHMAaeTCH:

FXi'=FXi+ (Rl + ZFi) 8.X;

F'Y — 6okoBasi Harpyska B IIJIOCKOCTH aHadparmbl, PacCUHTaHHAs HA eAMHHLY AJHHH JonaTkd, H/m;
KZ — KpyTAIHA MOMEHT, ACUCTBYIOMHH HA eAUHMIY IJHHBL JonaTkH, H.
B cayuae paBHOMepHOH Harpyskd MOXHO 3ajaBaTb NF=2,

ZF1 =0, ZF2=R2—R1.

FXI =0, FX2=0, 8 X =8,

2.0. 3akpenJeHHe auadparM B CBOeH NMJOCKOCTH 3ajaercsa mapaMetrpoM /0. Becerga w,=0 npu ¢= *n/2

H, KpOME TOro, ecJy
TC

—1, T0 v =0 npHu P=— 5
10 = 0, To w,=0 npun ¢ =0;

+1, 10 v, =0 npwu cp=—;--;

[0=2 pns oceCHMMeTPHUHON (Hepa3beMHOH) aHacdparMbl.
3AeCh Wy —O0OCeBOe cMelleHue ocH 06osa, M, Uy — paauajbHOe cMellleHHe ocH obona, M.

2.6. HepagnanbHOCTh YCTAHOBKH JIONATOK:
PS/ — yros OTKJ/IOHEHHsI OCH JIOMATKH OT PajaHaJsbHOrO HalpaBJeHHs,..." .

2.7. BcnoMorartenbHble HCXOAHble BEJHYHHH:
NS — 4Hc/I0 paBHHIX YrJOB, Ha KOTopble AeauTcsi 1/2 noaykoabua auadparmbel aas peuieHust aHpdepen-
IHaNbHbBIX YpaBHeHHH no MerToay Pyhre — Kyrra;
REG — MaccuB nNpH3HAKOB NMEYaTH NPOMEXYTOUHHIX pe3yJ/bTaTOB, HCMOJbL3YETCA MPH OTJaAKe NpOrpaMm, AJs
CTaHZAPTHBIX pacyeTOB 3aJaeTcA HYJb HJAH Npobelibl;
RES — uiKaJjia NPH3HAKOB NMeYyaTH Pe3y/bTaTOB pacueTa;

RES=L, L, L, L, L,=T wnmm F,

T — o3nauaer true (pa), F—false (Her). [IpH BhHIZaue pe3y/sbTAaTOB BCErjAa NeyaTaloTCs nepeMellleHus
H HanpsxeHus: L) — neyaTb BO BCeX TOYKAX HHTErpHpoBaHHA;, L, -— nedyaTh YCHJHH H MOMeHTOB; Ljz— Ine-
4yaTbh HHTEPNOJHPOBAHHBIX 3HAYEHHH B TOYKAaX LIKaJbl pe3yJbTaToB (CM. HHXe); Ls— 3ape3epBHPOBAHO,

NFI —3apaer aBTOMaTHYecKOe (HOPMHPOBAHHE LIKAJbl Pe3yJbTaTOB MJH UYHCJO TOYEK B LIKaJNe Pe3yJib-
TaToOB,
NFI=0—1wmkana pe3yabTaToB (POPMHPYETCAd aBTOMATHYECKH — HayHHaeTCA HA pacCTOAHUM 1/2 wara ycra-
HOBKH Jonatok oT —90° u npoposmxaerca ¢ warom 180°/XK mo 90°. B atom cayuae MaccuB Fil
B HCXOAHBIX NAaHHBIX OTCYTCTBYET;
NF[=1—nB maccuBe FI/l 3agaH0 0aHO 3HAueHHe, KOTOPOE CUHTAETCS HA4aJOM 1IKaJbl pPe3yJbTaTOB OTHO-
cutesbHO Kpast (—90°) u nporoaxaerca ¢ warom 180°/XK;
NFI =2 -8 maccuse FI] 3agano NF] Touek, KoTropble NPEeACTaBJSIOT CO60H LIKaJay pe3yJbTaToB;
FIl — maccHB 1Kannl pe3ynabTaTtoB, 3agaercs npu NFI=2.

3. PE3YJIBTATbI PACUETA

3.1. PexxuM BhlAauH pe3yJbTaTOB onpepessercsa :KaJod neyatn RES ¥ napaMerpamu NFI w Fll, Kak
3TO ONHCAaHO B I. 2.7.
3.2. Bceraa BuimaloTcsi MakCHMalbHble HanpsikKeHUs B 3JeMeHTaxX AHadparMbl H MaKCHMaJibHble TPO-
ru6Obl, NpHYEeM NPHUMEHAIOTCA 0003HAuEeHHS:
F[ — ueHTpaJbHLEIA yroJ, OTCYMTHIBAGMBIA OT BEPTHKAJbHOH OCH auadparmsl,...°%;
ALFA —HoMep TOYKH Ha KOHType cedeHHUsi, B KOTOPOH BBHIaeTCHA HANPsIIKeHUe, Hymepalnus To-
yeK COOTBETCTBYET MACCHMBY KOOPIAHHAT TOUe€K KOHTYpa, NOJIYYEHHBIX B NpOrpaMMe;
SIGMA — coorBeTcTBYyIOlee Hanmpsaxende, MIla;
WY, WO, Wi, W2— nepeMenienre guadparMbel B HanpaBJeHHH OT TypOHHBI, COOTBETCTBEHHO Ha pajHycax

RY, RO, R1, R2, w;
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AS/ji — yroan Mexnay ocbio X CHCTeEMBI KOODAHHAT, B KOTOPOH 3afaHO ceueHHe, H NPAMON, coe-
OIHHSAIOILEH LEHTP TAXKECTH cede HHS C TOUKOHM, B KOTOPOH BblAAeTCHA HaNpAKeHHe;
ANji — HOMep TOYKH Ha KOHTYpE CeYeHHMH;

SZji — nanpsxenne, MI]a;
[ =1 —B TeJe;
= 2 — B o0boje;

[ =3 — B JlonaTKax y TeJa;

[ =4 — B Jonarkax y oboaa;

J =1 —caMmas JseBass ToYKa KOHTypa CedeHHH,;
J = 2 — MaKCHMAaJIbHOe TMOJIOXKHTEJAbHOE HaMNpsXKeHHE;
J/ =3 — caMas npasasi TOYKa CeYeHHH;
J =4 — MakcuMaJbHoe OTpHLATEeJbHOE HaNpsXKeHHe.

Korapa neuaralorcsi YCHJIHSI H MOMEHTBI, TO NIPHMeHsIIOTCH 0003HAYeHUS:
VXK, VYK, VZK — ycuausa, H;
MXK, MYK, MZK — momenTH, H-M; npuuem K=1 aasa rena, K=2 naas obona, K=3 anas Jonatok y teJa,
K=4 ana nonatok y oboja.
AHnasnornyHble 0603HaYE€HHsA HCNOJBb3YIOTCA AJS YIr'JIOB NOBOPOTA H IepeMellleHHil.

4, TOHHOCTDb PACHETA H TPEBOBAHHA YCTOHYHBOCTH

4.1. Oas ycrodluuBocTH cyeTa Tpebyercsi, uTOObl pacCTOsIHHE NO PAAHYCY MEKAY LEHTPOM TSXKECTH ce-
yeHHs 060Ja H ONOPHBLIM KOHTYPOM COCTaBJISIIO He MeHee 1% OT paanyca Onopshl.

Paarvyc ueHTPOB TSXKECTH CeyeHHH 0060Ja MOXHO BBIYHCJHTbL MOCJe ONpe/iesieHHA TeOMeTPHUECKHX Xa-
pPaKTEPHCTHK, OH paBeH A2=R4 — BYC, u yciaoBHe ycToiuHBOCTH HMeeT BHJ |A2 — R3|>0,01R3.

Ecan tpebyercs paccuurath auacdparmy, onepryio BOJH3H IEHTpa THXKECTH ceueHHs 0604a, TO MOXKHO
MPOH3BECTH JiBa pacuera AJist IOJIOXKEHHS ONOPHl, OTCTOALEH OT LEHTPOB THXKECTH ceyeHHH oboja Ha pac-
CTOSIHHH OoJiblIe NMpefebHOro B OOJIBIIYIO H MEHBIIYIO CTOPOHBI, a 3aTeM NPOH3BECTH JIHHEHHYIO HHTEPIOJS-
LLHIO pelUeHHst (HanpsaKeHud H nporubos).

TouHocTh pacuera aHadparMbel 3aBHCHT OT BeJHYHHB NS, aas ToyHocTH mopsinka 1% oObIMHO jpocTa-
TOYHO 3ajgatb NS=30, and NpUKHAOYHBIX pacueToB NS=20, npeaenbHoe 3Hauenne NS =>50.

5. BAITHCb HCXOAHbIX JAHHDBIX H NEP®OPAILLUA

5.1. UcxopHble naHHBle Ans pacuera auadparmMbl 3aMUCBLIBAlOTCA Ha JIOOBIX CTaHAapTHbBIX OJaHKaX,
uMmenolux 80 nmo3HuHH B OAHOH cTpoke. CoaepxXuUMoOe KaxXAOH CTPOKH Oyaer NOMelleHO Ha OAHY nepdo-
KapTy.

Has BBOAAa HCXOAHBIX AaHHBIX HCNOJbL3YIOTCH CJEAYIOLIHE TPYyNNbl AaHHbIX:

KapTa ¢ HaMMeHOBaHHeM AuadparM HJH BapHaHTa pacuera,

6J0kH HMeHOBaHHBIX cnHcKoB &NR, &RSL, &FBL, &END:;

reoMeTpHYeCKHe XapaKTEPHCTHKH MJd CeyeHHH TeJsia, 000aa H JonaToK (OOBIYHO BBOASATCA H3 (pauJia 8,
KyJa OHH 3alHCAHBl NPOrpaMMOM pacyeTra reOMeTPH4YeCKHX XapaKTepPHCTHK, HCIOJbL3YIOTCA CJeAYIOUlHe AaH-
Hble: HAHMEHOBaHHe ceyeHHs, OJokH cnuckoB: &H, &POL, &GH).

Ha uepr. 1 noxaszano coaepxkaHue 6JIOKOB AaHHEIX H IpHBeJEeHbLl yMaJIlUHBaeMhle 3HAYEHHA HEKOTOPHIX
nepeMEeHHHBIX.

[Ha6noH HCXOAMBLIX MAHHHIX AJA pacuera aHadparmbl

HAHMEHOBAHUE qUA®PArHY

&NR NS:SQi PSSz ' Iﬁ: »y NCC= , RYs= y Ri= y RS y R3¥=
R4 y XK= , Q= t P= y QREND ,
&RSL RES=F F,F,F, NF1sz y FII= ’ GEND
&FBL NB= y IF= y FY= y FY= y KIZs y QX= » &END
&EDT EY= y EM= + DLT= y THM= ‘ S&END

Uepr. 1

CozmepxuMoe 610KoB &H, &POL o6bsicHeHO B peKOMeHAyeMoM InpHaoxeHHH 4, 610K &GH COLEPKHT:
XC, SCLC, BYC, ZBL, JX, JY, JXY u np.

6. 3SAIJAHHUE IJiSl BHIMOJHEHUSA NMPOTPAMMbBbI PACYETA NHA®PATMBI B OC EC 3BM

6.1. TIpu pacuere auadparM Hcmoab3yercs npoueaypa BTK, mpexncrapsenHass Ha KapTax BO BXOLHOM
notoke. TeKCT MPOLEAYPH NpHBeNeH Ha uepT. 2. 3ajaHue AJs pacuera AuadparMmbl NPHBEJEHO HA 4EPT. 3,
roe npejcCTaBJeHBl JaHHBle AN PacyeTa reoMeTpHYe CKHX XapakKTePHCTHK H AHA(Qparmbl.
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Ecaiy reomMeTpHyecKHe XapaKTepPUCTHKH pacCUHTAHBLI MPeABAPUTENBLHO W Pe3yJbTaT XPaHUTCS Ha JIHCKE,
TO AJd pacuera auadparMbl MOXKHO yAaJHMTbh W3 3ajaHus (cM. yepT. 3) rpynnn nepgokapt III.

Npouenypa pacuera puadparmno

//BTK PROC PREF=8T,PROGzKR4U=5061,V=PTOMP1,VAR=1
//G0 EXEC PCM=&PREF&PROC,RECION=12gK

//ETOsF@24 DD DONAME=SYSIN
//FTO8FPPL DD SYSOUT=A10CBa(RECFM=VBA,LRECL=133,BLKSIZE=352¢)

//ETORFIPL DD DSN=4PREF&YARI'UNIT=&U.YOL=SER=&V,;DISP=S
L ETHSTh01 DD UNITSYSDA SPACES (1924, 162) 1 rPi PR

//FTAgF@B1 OD UNIT=SYSDA,SPACE=(96,182)

//ETAAEBZY DD UNITeSYSDA,SPACE=(96,182)
// PEND

Uepr. 2

3ananue AAS PacyeTa reOMETPHUECKHX XAPAKTEPUCTHK U pacueta pvadparmb

//SN39{BGK JOB

//308BL18 DD DNS=SPZAM,YN]T=DA29 YOL=SER=SCABTURPISP=SHR 15
! KAPTH nPOUEAYPW BTG 1 1
! [
I ---------------- dr T e oy s o W g N 1 ]"{"'
| KAPTH npOUEAYPH BTK ] L
[ | . |
//7GY EXEC BTGyVAR-2 ]
//C0.5YSIN DD X
"""""""""" . ey ™ e s v W T T T, P T e T A B g e oms o e e g W e~ T [T
| WUCXOAHME AAHMNE gAf PACHETA FEOMETPANECKHAX XAPAKTEPUCYUK §-
I ------- I PR T I TR B A T R B BN o M e P g M Y-
//G2 EXEC BTK)YAR=2 -y
//G0.SYSIN DD X
|  WCXOAHME AAHHWE AAR PACUETA AWUAGPAIMY ! v
[ ) ) ) o 4 -
1Y

//
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D e

HHPHITOXEHHE 3

Ob6sa3areasbHoe

IOBEPOYHbBIN PACHET TMNOJ3YYECTH

1. METOJ1 PACHETA

[Io cpaBHeHHIO ¢ YyNpYruMm pacueroM (cM. oOsi3aTejibHOe NPUJIOKeHHe 2) NOCTAaHOBKA 3ajayH HECKOJILKO
YNpolieHa: pacCMaTpUBAaCTCSl TOJbLKO MONepeuyHblii H3ruO, AedopMauHH B NJOCKOCTH jHadparMbl HE YUYHTbI-
BalOTCs, YTO BIIOJIHE AONYCTHMO JJisi CTyneHel BBICOKOTO W cpeaHero aaBJieHHA. st nos3yuecTH CTAHOBSIT-
Csl HeJMHeHHBIMH (U3MUeCcKHe COOTHOLIeHHWsi, cBsi3biBalouive aedopmMauuH H3THOA W KPYUYEHHS CTCPXKHCH,
3a cueT 3TOoro AuddepeHuHalbHble YpaBHEHHsI CTAHOBSITCHA TaK»Ke HeJHHeHHBbIMH. st UX pelucHHs TpHMe-
HaeTcss MeToJ HploTona — KanrtopoBuua, ¢ mnoMOLIbIoO KOTOPOro HeJIMHEHHAasi 3ajava npeodpasyercs B MocJe-
J0BaTeJbHOCTb JIHHEHHBbIX 3apau. [locsneaHue pelraroTcss Tak »Ke, Kak ynpyras 3agaua. HMcexoanwie pannuie
AJI1 pacuera MOJ3Y4YeCTH OTJHYAIOTCS OT JAAHHBIX YINPYyroro pacyera (cM. obsizaTesibHOEe NPHJOXKEHHE 2) no
(popMe U YaCTHYHO MO CYIUECTBY.

B 310 Xe BpeMsi o nmporpaMMe pacyera nmoJ3yd4eCTH MOXHO IPOU3BECTH TakK)Ke YMNPOULIEHHbIH YINPYrHit
pacuer.,

2, ObO3HAYEHHUE UCXOAHbLIX JAHHbLIX U PE3YJIbTATOB PACHETA

PacuetHas cxemMa auadparmbel H o603HaueHHs] pA3MEPOB NpeiCTaBJeHbl HA uepT. l.

PacueTHaa cxemMa anadparmb

RY — paauyc nuadparmbl Mo YIJIOTHEHHIO, M; RO ~- BHYTpeH-
HHA paauyc Tesa auadparmbl, M; Al — pagMyc OocCH Tena, M,
R! — Hapyxunf paaHyc Tesa, M: R2— BHYTPeHHHH paAuyc
o6ona, M; A2 — paauyc ocH oboaa, M; RJI — pajHyc OnopHOro
kouTtypa, M Ocbio Tena (ofioma) cUYHTaeTcs OKPYMHOCTb, TNPO-
XOAALLAs 4Yepe3 LEHTPhl TRMXKECTH MoNepeyHblXx ceuetnli

Uepr. 1|

Huis1 pacyera takxe TpeOYIOTCA BEJHYHHBI:
XNL —uucso JjonaTtok B OJHOH NOJOBHHe aHadparMbl;
DFI[ — yroa, paBunit n/XNL, pan;
OS — ko3 duunedT ocaabjieHHss KPalHHHX CeUYEHHH JIOMATOK;

“ /4

rne /, u /o — cOOTBETCTBEHHO MOMEHTBHl HHePUHH HEeNpHBApPEHHOH YacTH H MOJIHOIO CEeUYCHUS OTHOCHTEJbLHO
ocH (npsimoro) maruba, m*. IIpubankeHHO MOKHO MpHHUMAThL ©S=h/hy, rae hy U hy — COOTBETCTBEHHO BHI-

COTHl HENMPHBAPEHHON YACTH H TMOJHOTO ceuenus (4epT. 2);

® — nepenan masjeHdst napa Ha auadparme, MIla;
P —cuna, NPHACIKEHHAd IO BHYTpenHeMy Kp a0 Tenaa audadparmur, Hiwm,
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[ — WHJEKC 3J1eMeHTa JHaparmsel; ajasa rtena i=1, gas oboma i=2, nasa jgonartox i=L;
Si — nnomanp ceyeHHus, M?;

ABi —reoMeTpHueckas XeCTKOCTb HpH YHpPyrom u3rube; m*;

C7Ti-—reoMeTpHYeCKas XKECTKOCTb MPH YNPYroM KPYYEeHHH, M4
XMi -— paccTosiHHe OT OCH H3rH6a KO KPAaWHHX BOJIOKOH CEueHHs, M:
XML — paccTosiHHe OT OCH H3ru6a 10 BXOAHOH KPOMKH JIONMATKH, M;

X L2 — paccTosiHHe OT OCH H3rH6a 0 BHIXOAHOH KPOMKH JIONATKH, M;
XKP: — xosppuunent Ilyaccona;

SPi — moayab ynpyrocru, MIla:;

[ EL — nepeMeHHas1, onpejeJsiollast XxapakTep pacuera; aJs ynpyroro pacuera /EL=1; ans pacuera
nonsyuectH /EL=0;

IPR — nepeMeHnnasi, ONPeAEAsiioNias pexxuM Bhi-
NayH pes3yJsbTaToB pacuera; /PR=1] —
Aas8 noJHoH BbhigauH;, [PR=0—Buua- ~
IOTCS TOJIbKO MAaKCHMaJbHBIE NPOruoHI,

MaKCHMaJibHEle HanpsikeHHS H MOTpeLl- /
HOCTH DelleHHA; ///
[ VL — Bennyuna, onpeaensoulas nepeMeHHOCTb .

CeYEHHs1 JIONaToK;, IJis JIOMATOK mnepe-
MeHHoro ceue”usa [VL=1; nns JonaTok
NOCTOAHHOTo ceueHHna /VL =0:

NV L — nepeMentas, onpeaeisiontas KOAHYECTBO ~

K BbINHCJIEHHI0O Hanps)XeHHA B CBapHOM luUBeE
NAOTIATKH

CeUEHHH JIOMATKH B CAyyae MepeMeHHO- =
ro CeyeHHsa; B TMPOrpaMMe TNPHHATO
NVL<9;
R — HOMep ceueHHA Jonatku: k=1, 2,...,
ZZ(R) — paccTosiHHe Ce4YeHHA OT KOpHA Jonart- ///
KH, M; /
S Z(R) — naomann ceyeHus, m2; /
AZ(k) — reoMerpHuecKasi XXeCTKOCTb NPH ynpy- J
roMm uarube, m#;
CZ(k) —reoMeTpuyeckass MXeCTKOCTb NpH Ynpy- Yept. 2

roM Kpy4yeHuHu, M4

B cayuyae nepemenHoro ceuedds Beaumuudnl SL, ABL, CTL, ynoMsaHyThie paHee, COOTBETCTBYIOT KOpHe-
BOMY ceuenHio, npuueM SZ(1)=SL, AZ(1)=ABL, CZ(1)=CTL.

Ecian reoMeTpHyeckue XapakTepPHUCTHKH MOJyYyeHH [0 Nporpamme, ONHCAHHOH B PEKOMEHAYEMOM TPHJIO-
KEeHHH 4, TO HAUMEHOBAHHE HCXOAHBIX MAHHBIX QNS pacuera MOJI3y4eCTH HAaXOAHTCA B COOTBETCTBHH C pe-
3yJ/IbTaT@MH pacyeTa reOMeTPHYECKHX XapaKTePHCTHK, KaK 3TO nmoka3aHo B Tab.a. 1.

Tabauya [
JlaHHble ans pacuyera
NO/3yyecTH | S | AB \ ABP, ‘ CT l o l \Y4 \ AZ | CZ
Pe3ynbTaTh! pacyera reo-
Me'rpu):lecxnx pxapamepu- SBL /Y IXP, JT JTP SBL JX Py JT

CTHK

Pacuer aHadparMel B YCJOBHAX MOJI3Yy4YyeCTH OCHOBAH Ha CTENEHHOM 3aKOHe, NPH 3TOM MoxKeT ObiThb
MCIIOJb30BAHA TEOPHS TEeUYeHHs WJH crapeHus. [lo TeopuH TeueHHS HCXOAHBIM OYyAeT COOTHOLLEHHE

et = B, o™, (1)

rie €°— CKOpOCTh ae)OpMallHH NOJ3Yy4YyeCcTH NPH OJHOOCHOM PaCTSAXKEHHH,
0 — COOTBETCTBYIOLIlee HOPMaJibHOe HaNpsXKeHHe,;
B — KO3 DHUHEHT NMOJ3YYeCTH;
M — NoKa3aTeqb I0JI3YYeCTH.

HMyorpa npu cepufinbiX pacuerax yao6Ho cooTHolueHue (1) mpeacTaBHTL B BHjE:

' - 10—7 m

=09 5 (2)

g

3 3axas 477
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rie o—npenen noJi3yuecTH MaTepHaJia, T. €. HanpsK eHHe, BhidbiBaroulee 3a 100 toic. v gedopmanHio B 19.
Hsss TeopuH cTapeHUss HCXOAHLIM OyneT ypaBHEHHe

e¢ = &,6™ (3)

rape e¢— geopMauHsa NMOJ3YUYECTH.
[Ipy pacyeTe noJsidydyeCTH AJis KaXKAOro 3JieMeHTa AHadparMbl 3aJalOTCS BEJHUHHBI:

XKPi— nokasarteJjib noJa3ydectH, Kotopolit B dopmynax (1)—(3) obosnauaerca m;
SPi — ko3¢pduuuenT nosdyuect (B);) uau npeaen nonasyuectd (oni), i=1, 2, L.
3agaHue B; HIH On; pa3jHyaeTrcs B nmporpamMMe ¢ nomoulbio nepemeHHodi [WH: ecan [IWH=1, 10
SPI::BH; ecaii IWH =0, to SP£=Uﬂ'i-
[Ipu Hcnosb30BaHHH TEOPHH CTapeHHsa 3apaT SPi=Q;.

[Ipu pacuere moa3yuecTH, KpoMe yxKe NepedyHCJeHHBbIX AaHHBIX, HeOOXOAHMBI CJedyIOLlHe:
1

XIZ0 — maccuB U3 5 BeJIHYHH Mk =7 (mpu k=1,...,9;, w=0; pz=0,25 p3=0,5; na=0,75;

us=1);
XIZ1, XIZ2, XIZL — MacCHBHl XECTKOCTH NpPH H3ruibe B yCJOBHAX NOJ3y4yecTH AJd Teqa, 0604a H JOMATOK
COOTBETCTBEHHO; KaxXAblH MACCHB COCTOHT H3 NSATH BeJHUYHH >XECTKOCTH ABP“, pac-

CYHTAHHBIX O wp npu k=1,...,5.

Takxe Tpebylorcs nojyyaeMble 3 IPOrpaMMbl pacyeTra reoOMeTpHUYECKHX XapakTepHCTHK CPi— xecTKo-
CTH NPU NJAACTHYECKOM KPYyUeHHH, rae (=1, 2, L.

Ecaun Obina 3aka3aHa HenoaHas Bejgaua (/PR=0), To B pesysabTaTe pacueTa MNeyaTalTCs BeJHUYHHBL
nporu6os padbeMa nuHadparMbl Ha Pas3yHYHbLIX pajgMycax:

WY, W0, W1, W2 — coorBeTrcTBeHHO Ha paauycax RY, RO, R1, R2.

[Ipn pacuere noJ3yuecTH MO TEOPHH TEYEHHS 3TH BEJHUYHHB BBHIPAxKalOT CKOPOCTb NMOJI3Y4EeCTH.

[anee BbIAAIOTCA HANPAXKEHHS:

SM1 — MakcHMaJbHble HaNpsiKeHHA B Tesge aHagparmel, MIla;
SM2 — makcHMaJibHOe HamnpsixkeHHe B ob6oae anadparmol, MIla;
SMI, SM0O — MakcuManbHble HanpsXeHWs Ha BXOAHOH H BBIXOJAHOH KPOMKaXxX JIOMAaTOK COOTBETCTBEHHO,
MIl]a;
SMIS, SMOS — HanpsaXeHUs B CBAapHBIX IIBAaX Ha BXOJAHOH M BBIXOAHOH KPOMKAax JIONATOK COOTBETCT-
BeHHO, MIIa.

MakcuManbHbie HanpsiXKeHHs B Tese H oboAe NMOACUHTHIBAOTCA Ha BEPTHKAJAbHOH OCH AHadparMel, B J0-
naTKaxX — B KOPHEBOM CE€4YEeHHH KpakHeH JsomaTkH (y TeJsa).

CienylolliHe ABe BEJHYHHBI XapaKTepPH3YIOT TOYHOCTb pacueTa B NPOLEHTaX:

RA — OTHOCHTEJIbHAs1 HEYPABHOBEIIEHHOCTb CHJI, NMPHJOXEHHHX K TeJqy AHadparmsel, AJs IJTaBHOTO BEKTOPA;
RB - 10 Xe, Aas r1aBHOO MOMEHTA.

TouHoCTb pacueTa 3aBHCHT OT uHcJa pa3bueHHii HHTepBaJsa (0, m/2) npH uHHTerpupoBaHHHM AHPPepeH-
IMaJbHBIX YPaBHEHHH (3TO 4yHCJ0 B nporpamme ¢(HKCHpPOBAaHO M paBHO O0) M OT IOKasaTessi MOJ3YUYeCTH:
nporpamMMa obecneunBaer AonycTHMylo TouHocTb (RA, RB<CO%) nang nokasatenefl NoJ3yuyecTH, HE TNPeBOC-
XOAAUIUX 3HAUeHHus 5,D.

Ecau 3akazana noapoOuas Boigava (/PR=1), T0, XpOMe YKa3aHHbIX Bbllle BeJHYHH, NMeYyaTalTCsa 3Ha-
YEHHA caelYIOLMX PYHKUUHN yraa Fl:

FI — nonsipHbl#i yroJ, OTCUHTHIBaeMbIH OT BEpPTHKAJIbHOH OCH JHadparmsl, paj;

V1 — nepepesbiBalomas cuaa B tenae, H;

V2 — nepepe3nBalowias cuna B o6one, H;

T1 — xkpyrsimiu#t MOMeHT B Teje, H- m;
T2 — kpyramuii MmoMmeHT B 06oze, H- M;
Y M1 — u3rubawluuii MoMeHT B Tede, H- Mm:
Y M2 — uarubawomnit MoMeHT B obojae, H- Mm;
BT 1 — yros noBopoTa ceueHMs TeJaa, paj;
W1 — nepeMellileHHe OCH TeJaa, M;
GMI — yron nakjoHa ocH TeJsa, paj;
GMZ2 — yron HakJoHa ocH obojpa, pan;
TL — KpyTAIIHK MOMEHT B JionaTtkax, H-:M;
W2 — nepemeuienue ocu obona, M;
BT2 — yroa noBsoporta ceueHus oboxna, pan;
ML | — u3ru6amomuii MOMEHT B KOPHEBOM CEYeHHH Jionatok, H-:M;
ML2 — uarubaouii MOMEHT B BepXHeM CedYeHHH Jonartok, H-.m;
W pax — MAaKCHMaJIbHBIH AJS JaHHoro yrsia F/ nporu6 — nporu6 no ymjioTHEHHIO, M;

R — peakuusa onopsl, H.
3. SANIONTHEHHUE BJJAHKOB HCXOAHbLIX JAHHBIX U NEPPOPALL HA

UcxonHble NaHHBIE MOXHO NMHCATb Ha JloO60oM 6Jsia HKe, HMeloleM B KaxJaoi ctpoke 80 MO3HUHA; NpH
nepdopalun Kaxao# crpoke 6yJer COOTBETCTBOBATh OAHA uesas — 80-KonoHHas nepdokapra.
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B nanHO# nporpaMme HCNOJIL3YIOTCA HCXOAHbIE NepeMeHHble ABYX THIOB: 11€JIOTC H BELIECTBEHHOTO.

Bce HeoOXonHMBIe MepeMeHHble LEJOr0 THINA 3alHChIBRIOTCA B BHUIE OLHOH AECATHUYHOH LHUQPHI, NPHUEM KaXK-
AOH NepeMeHHOH 3TOro THIa COOTBETCTBYET OAHA Nep@okapTa ¢ oAHOH NPOOHUBKOH B mepBOil KosoHke. Ie-
peMeHHble BEUeCTBEHHOTO THMAa 0043aTeJbHO JOJXKHBI COAepKaTb TOYKY H 3aHumartb 10 no3suuuit. Ecuawu
KaKas-TO H3 MepeMeHHBIX BeUleCTBEHHOrO THIA SBJAsieTCA LeJBbIM 4YUCJIOM, TO ee BCe PaBHO cJelyeT 3alH-

CcaThb C JECATHYHOH TOUYKOH, HanpHUMep nepeMeHHYIO BeluecTBeHHoro tuna XNL =19 caenyer 3anucars B BHle

e —-

el -]

Takne xapakTepHCTHKH, KaK MOAYJb ynpyroctH E=2,1-10° 3anHCcHIBAlOTCS B BHAE

BEORERRNEE

-+ I
Bripaxenue E=+n, sanucaHHoOe BcJieJ 3a YHCJOM, O3HAuaeT YMHOXeHHe 3TOoro yvcsaa Ha 10

%
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[lopagok sanHcH HCXOAHBIX AAHHBIX NPHBOAUTCS B Taba. 2.

Tabauya 2
|
HMiaenTHPHKATOPH HCXOAHBIX BEJIHYHH Tun
HaumMeHoBanne pacuyera TexcToBoH

RY, RO, Al, R1, R2, A2, R3 BeuiecTBeHHBI}
XNL, DFI, 85, 8, P >
S1, ABI, CT1, XMI, XKPI, SPf »
S2, AB2, CT2, XM2, XKP2, SP2 »
SL, ABL, CTL, XML, XL2, XKPL, SPL »
IEL Heanlit
[PR »
IWH >
[IaTe xoMnoHenT MaccuBa X/Z0 BellecTBeHHBIA

» » » XiZ1 »

» » » XIZ2 »

» » ) XIZL »
CPI, CP2, CPL ®
VL Lleaniii
NVL »
KoMnoHeHTH MaccuBa Z2Z BellecTBeHHBLI

>
»
>

B KoHKpeTHOM pacyeTe HEKOTOpble H3 IpHBeAEH HbIX KapT MOryT OTCYTCTBOBATb.
Kaptelt 1—8 u 15 Tpebylorcst Bcerna; xapthl 9—14 —npu pacuete noJsasyuectH; Kapth 16—20 — npu
NIepeMeHHOM CeYEHHH JONAaTOK.

3aganue A48 pacuera InoJssydectd B onepanuHoHHoH cHcteMe OC EC OBM npusenedHo na uyepr. 3.

3apaHue AJs pacyera noJdsyvyecTd B onepaunonHoii cucreme OC EC 9BM

//BTDHY JOB "26-204" yMUEUTAURY CLASS=C,TIME=@#5)MSGCLASS=A
//G0 EXEC PGM=BTDIREGION=75K,TIME=5

//STEPLI1B

DD
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W ogn gy W W™
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v W gy we W oy

UepT. 3

DSN=BTKR4,DI1Sp=SHR,VOL=SER=LIBTVA UNIT=SYSDA
DD UNIT=SYSDA,SPACE=(584,153)
DD SySoUT=A
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HNPHJIO)KEHHE 4

Pexomendyemoe

PACHET TEOMETPHYECKUX XAPAKTEPUCTHK NOMNEPEYHbLIX CEYEHUMH
AJIEMEHTOB JUA®PAIMbI

1. YCJIOBHBIE OBO3HAYEHHUA

1.1. OcHOBHBle BeJIHYHHbI, OTHOCSILIHECH K CeyeH H1O:
X, Y — npou3BoJIbHO PAaCMOJIOKEHHAs OTHOCHTEJIbHO CeueHHst MPAMOYroJibHasi cHCTeMa KOOpPAMHAT;
BT — yron mexnay ocblo X u ocbio X’,...°% ocb X’ NpOXOAHT uYepe3 LEHTP MacC CeyeHHs1 napaJ-

JeJIbHO TJIOCKOCTH AHadparmbl, o6pa3ys NpaByld CHCTEMY KOOPAHHAT ¢ ocblo Y/, HanpaBJieH-
HOH HaBCTpeuy MOTOKY napa;

XC, YC — KoOpAHHATHl IleHTpa MaccC CeueHHs, M;
BY C — paccrosinde no ocH Y MexXAay LUEHTPOM MacC H Ypax Ce4eHHs, M;
ZBL — paccrossHHe ceyeHHS JIONATKH OT KOPHS JIONATKH, M;
S — naomaap ceyeHus, M2

JX — MOMEHT HHepUHH ceueHHs] OTHOCHTEJbHO OcH X', M%;

JY — MOMEHT HHEepUHH CeYeHHS OTHOCHTEJIbHO OCH Y/, M%;
JXY — neHTpo6GeKHbIE MOMEHT HHEPUHH, M*;

JI — reoMeTpHueckasl XecTKOCTb NPH YIpPyromM KpYueHHH, M*.

HJis pacyera moJsidydecTH MOMOJHHTENLHO HeO6XO0AHMMBlI BeJHUYHHH:

JI'P — reoMeTpuuecKas XKeCcTKOCTb NPH HAeaJbHO-NJACTHYECKOM KPYYeHHH, M3;
JXP — reoMeTpuueckas >KeCTKOCTb NpPH HAeaJbHO-NJAACTHYECKOM H3ru6e OTHOCHTeJNbHO OcH X/, M3;
JX P, —reomerpuueckasi XecTKOCTb H3rH6a npu nosasyuyectH, M3; pn=1/m (m —nokasaTejp nNoJ3Y-
YECTH).

1.2. lna onpepeneHuss reoMeTPHUYECKHX XapaKTEPHCTHK Ce4YeHHH 3JieMeHTOB auadparMbl MOTYT HC-
N0JIb30BAaTbCA pa3JMYHbIe UYHC/JEeHHble METOJAbl pellleHUs ypaBHeHMsa Jlansaca, B 4aCTHOCTH MeTOAbl FPaHHy-
HOH KOJIJIOKAUHH, KOHEYHBIX 3JIEeMEHTOB H IDaHHYHbIX HHTerpaJibHhIX ypaBHeHHH. B HacTosaumem craHpapre
JJisl pacyeTa reoOMeTPHYECKHX XapaKTEPHCTHK KOHTYP CeuYeHHs NpeicTaB/isseTCs B BHAe MOCJeJ0BaATEJbHOCTH
TOUEK, COCJHHEHHBIX NPAMBLIMH OTpe3KaMH HJH ayraMi. Pacuer OCHOBaH Ha NOCTPOEHHH ceMeficTBa BJIO-
J)KEHHBIX 3KBUAMCTAHTHBIX TOJHIOHOB, KOTOpHle pa3buBalOT CeyeHHe Ha Yy3KHe KoJbua. Takoe pa3bueHHE
MO3BOJISIET BHIYHCJIUTb XapaKTEPUCTHKH, BbiparkalollHecss HHTerpajJaMH MO CEUYEHHUIO, a TaKXKe IMOCTPOHUTh
MOBEPXHOCTb PAaBHOro cKata Ans BHuHciaeHHs JTP. PewenHune ypaBHenus Jlannaca anast Boluucaeuis JT
AOCTUraeTcss MeTOAOM TpPaHHUHOH KOJJIOKAUHH, NMpHYeM B KayecTBe KOOPAHHATHBIX (YHKUHH OepyTcs Be-
UleCTBEHHBIE H MHHMEBIE YAaCTH KOMIUIEKCHOH mepeMeHHOH (x=xiy)™ (n=0, =1, *£2,...), rpaHHuyHble ycJjoO-
BHS YAOBJETBOPAIOTCS B 3aldHHOM PsiJe TOYEK HA KOHTYype CEYeHHH.

1.3. KoHTyp nomepeyHoro ceueHHs MoKeT ObiTb 3a4aH NPAMOJHHEHHBIMII OTPE3KaMH UJH Ayramu (HJH
KomOHHauHed ayr u orpe3koB). Crnocob 3afaHHs oOn pelaenifeTcs NepeMeHHON:

MODE =1 —3agannl (x, y) — TOUKH, KOTOpble HOJIKHBl COGAHHATHLCA OTPE3KaMH;

MODE =2 —3apanun (x, Yy, Z=r) —TOUYKH CONpSXKEHHS AYr U paauychl, 3Hak (-) y pangHyca O3Hauaer,
YTO LEHTP AYrH pajguyca JeXHUT cnpaBa OT AyrH; r=0 coOTBeTCTByeT NPAMOJHHEHHOMY OTpe3-
Ky, 3HaK (—) — UEHTD JIEXKHT CJeBa OT N YIH;

MODE =3 —3agaum (x, y, £r, U, v) — TOUKH CONPANKEHHA, PALHYCHl H LEHTPbl AYr; H3OBLITOYHOCTL JaH-
HBIX HCIOJIb3YeTCH HAJIA KOHTPOJSA;

MODE =4 —3anannl (xr, 4, v)—paAdychl H UEHTPHl AYyr; JAJd TIPAMOJIHHEHHOro ydacTka 3ajaercH
(0, 0, 0); npu 3ToM cnocobe 3afaHHUs KOHTYpa NPSIMOJNHHEHHBIH y4acTOK MOIKET OBbITh TOJIb-
KO MeXAY ABYMS AYyraMH H TOJBKO KacaTesieH K HUM;

N —uncao Todek, 3afalolllHX KOHTYP.

Kouryp 3apaercs ¢ noMowpio Maccusa CONT, cocTosiulero M3 nap, TpOeK HJHM NATEPOK YHcea (B 3aBH-
cuMOCTH OT 3nayeHuss MODE). Hauano nepeyncsieHHs TOYEK MPOH3BOJIBHO, HalpapJeHHe o0Xoza KOHTYpa
M0 4acoBO# cTpesike, NpH 3adaHHH KoopauHat (MODE=1, 2, 3) koopauHatel (X, y) IepBOH TOYKH 3a-
JaloTCA ABaXKAbl: B Havajie H KoHUe MaccuBa CONT.

1.4. B pacueTe HCNOJB3YIOTCA BCIOMOraTeJibHble BEJHYHHDI:

NSBL — uyncso ceueHH#t JIOMATKH, 3afaeTcsl B NepPBOM CeueHHH, Aas Tesna U obona NSBL=1;

M — yHcJI0 TOYeK, Ha KOTOPHe B nporpaMme pa3buBaeTcsa KOHTYP NPH MOCTPOEHHH IKBHAHCTAHT-
HbIX moauronoB (N <&M <400);
NT — BeJHUKHa, onpeleafowas paccrosude H MeXAY 3KBHAHCTAHTHBIMH moauronaMu (H=P/NT,
P — nepumeTp ceueHHsA; JOJXKHO Ounite NT=2M);
J1 —yHeao0 TOYEK, Ha KOTOpble noapa36uBaercsi KOHTYp B MeTOJe KOJNJOKauui, o6biuHo JI<M;
M, KI—uncao oTPHUATENbHBIX U COOTBETCTBEHHO MOJIOXKHTEJbHBIX cTeneHed (x*iy)™ B MeTO[€e KOJJIO-

KaluuH;
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XK, YK —Hayano KOOpAMHAT A METOHA KOJMNJIOKA UHHA (LEHTP KOJJOKAUHH), M;
SCL — macuitab 3ajaHHs KOOPAHHAT TOUEK KOHTYpPa H LEHTPa KOJJOKALHH;
R — BeJIHuKMHaA, XapaKTePHU3YIOUWasd TOYHOCTh pacuyeTa XKEeCTKOCTH Ha Kpyuenue JT.

2. BbIBOP MAPAMETPOB PACYHETA U OUEHKA TOYHOCTH

2.1. dnas npaBuibHOR palbOTHl nporpaMmMbl CeUeHHEe AOJI)KHO ObITh TakKHM, 4YTOOLI MOCTPOEHHbIE BJIO-
JKeHHbIe MOJHIOHbl HE pacnaaajucb Ha OTAeJdbHble 3aMKHYThIe yacTd (uepT. 1). Toukn mMaccuBa CONT BuI-
6uparorcsa TakuM oO6pas3oM, yTtoObl oOpa3oBaHHas H3 3aJaHHBIX AYT H OTPE3KOB JIHHHS aNnnpoKCHMHPOBaJja
KOHTYpP ceueHHs. He cneayer cTpeMHTLCS NMPEACTaBHTL KOHTYP BO BceX NMOAPOOHOCTSIX: HJsSl CHJLHO H3pe3aH-

HOH TPaHHUBLI METOJ KOJIJIOKAUWH He JaeT XOPOUHX pe3ynbTaToB. CTOPOHLI 3a/laHHOH TpaHHUbLI nmoapa3bH-
B4lOTCsl Ha Oovsiee MeakHe udacTH. Beanunnsl M u NT onpenesisilor TOYHOCTb BBIYHCJEHHS HHTECPAJioB 110
ceyeHHlo, Jlag oOecneyeHHsl TOYHOCTH He OoJee 1% nmocratouno M =100, NT =200.

[lonepeyHblie CeYeHHA CTEpPIKHEH

Yy y uK
(LK
X X
a 6
d y
X X
0 UK 2
a, 6, 8 — NONYCTHMOE, & — HeJloNyCTHMOoe

Uepr. 1

2.2. Uentp xonnoxkauuu (LLK) nas HecH/JIbHO W3OIHYTBHIX ceueHHH npuUHUMaeTcsi BOJIH3H UeEHTpa Mace
ceyeHUs1 (cM. yepT. l,a, 8), AJs1 CeueHHH JIONATOK, MO XOXKHX HA CerMedT Koubua (cM. uept. l,6),— BOsH3H
IICHTPAa 3TOro KoJblia., B COOTBeTCTBHH ¢ 3THM Ha3dHauarwoTcs BeauudHbl MI u KI: B nepBoM cayuae MI1=0,
K1=8, Bo BropoM MI=KI1=4; ecin M150, TO LeHTP KOJJIOKAlHH HOJK€H ObITb BHE CEUeHHs.

Beanunna R, KoTopas BBIYHUC/ISIETCS B Nporpamme, AaeT NPEACTaBJICHHE O TOUHOCTH METONA KOJIJIOKA-

IIHY AJs 3aJaHHOTO ceueHHUsi. EcJu u3BeCTHA MOrpeIlHOCTh BLIRHCJEHUS NMJOWIAAH, TO NPHOIUNKEHHO MOXKHO
TIPUHSATD

0T =SR-+-JT -,

rae 8S — norpemrHocTb BBIUHCJEHHS MNJaollaau ceueHHus; 8JT — NOrpemrHoCTb BLIYHCJAEHHS KECTKOCTH KPY-
YeHHS.
O6niuno O6wuiBaer poctatouHo B3ATb M=100, NT =200, ytrobu Obli0 6S<1Y%:; Torma 8/T=SR. Ecnau

TMOJIYYEHHAas] TOYHOCTL He YIOBJETBOPSIET, TO MOXHO MNONblTaThcsl yBenuuutb JI, M1, K1, ecaiu u 310 He IoO-
MOraeT, TO HeoOXOAHUMO YMEHLIUUTh H3PE3aHHOCTb KOHTYpa CeueHHs.

3. BATIUCb UCXOAHLIX NJAHHbBLIX H NEP®OPALLUSA

3.1. Ucxoaubie nanHble AJig pacyeTa 3alHCLIBAIOTCA Ha OsaHKax, uMewwux 80 mo3uuui B 0AHOH CTPO-
ke. ConepKUMOC Kaxka0# CTPOKH OyneT noMelueHO Ha OAHY mnepdoKapry.

Jnst BBOJA HCXOAHBIX JAaHHLIX HCHOJB3YIOTCH CJeAYIOLIHEe TPH IPYNIbl JaHHBIX:
KapTa ¢ HaHMeHOBAHHUEM CEUYEeHHS,

6J0K uMeHoBaHHoro cmnucka &H:
6JI0K UMeHoBaHHoro cinucka &POL.
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CoaepxkuMoe 6n10koB &H, &POL noka3ano Ha 4epT. 2, A/ HEKOTOPBIX NEPEMEHHBIX B IIporpaMmMe 3a-
JlaHbl HayaJibHble€ 3HAUYEHHS, 3TH NepeMeHHble YKa3aHbl C HauyaJbHBIMH 3HA4YCHHSMH. Ecad npu noaroToBke
3ajfaHusg B OJI0Ke NAaHHBIX KaKas-TO H3 TAKUX NepeMeHHBIX onylleHa, TO AJf Hee OyJleT HCNOJL30BAaHO VKa-

3dHHO€ HAYAJIbHOEC 3HAYE€HHE.
bjiokHu nMeHOBaHHBIX cnHCKOB (namelist) B «@opTpaHe» 3anUCHIBAOTCS MO CJACAYIOUIHM NPABHAAM:

BCe KAapThl AOJIXKHbBI Ha4yHHAThcA ¢ npobesa;
HayaJo O6Joka o6o3HauacTcst NpoOUTHIM CcO 2-M MO3HUHUH TeKCToM: '] & UMsa 6J0Ka | J;

LHIa6i0H MCXORHBIX JAAHHBIX AJA pacuieTa reOMeTPHYECKHX XAPAKTEePUCTHK CeyeHHH

HAUMEHOBAHYE CEYEHU4H
&4 M=2998, Kis0, M1:=0, Ji1=58, NT=44d, XK= . YK= y &END

&POL BT=a v ScL=41 , MODE={, NSgL=4{y ZBL=O, N= ;
CONT=X1y Y1y X2, Y2 -., 1
g oo 1 ECNH HODEH‘
XNy YNy X1y Y4, &END !
CONT=X1, Y1, 2R, X2, Y2, 2, ,.. 1
g * 0 l ECﬂH HODE:Z
AN, YNy TRN)» X1y Y1 &END !
CONT=X4, Yi,» *R4, U1, Vi, X2, Y2, *R2, U2, V2, ... |
e [ ECAW MDDE=3
XNy YNy RNy UN, VN» X{, Y4, &END !
CONT:iRii Uil Vi 1R2| Uzl V2I e LY l
oo I ECAK MODE=¢4
*RNy UNy VN> &END [

Yepr. 2

pajee cjgeayeT CIIHCOK IepeMeHHbIX H MAacCHBOB, KOTOPLIM NPHCBAHBAIOTCs 3HaueHHsl, pa3jesieHHble 3a-
MATBIMH KU BO3MOXHO TipobesaMH; BcJiel 3a HAEHTHMHUKATOPOM H 3HAKOM «=» CJelyeT CINHCOK 3HAauYeHHH,
NnpUYeM BelleCTBEHHble 3HAueHHUsl MOTYT 3ajAaBaThbCsl B JI000H ¢dopMe, NPUHATOH B nporpaMMax Ha «PopT-
paHe» (c JeCATHYHOH TOYKOH, C NMOPAAKOM, B BHIAE 1€JIOr0 UHcaa);

3aKaHuHBaTbcsA OJIOK JoJKeH cuMBoaamMu &END.

(IlpepoctepexkeM oOT vyacToi oOwWHOKU: 1npobGesibl B Inpenesax 4YHUCeJ, T. e. MeXJY 3HAKOM «=>» H
OanxaniIen 3ansiToOR, BOCIPHHHMAIOTCA KAaK HYJH, NO3TOMY npobejbl MOTYyT c¢JeaoBaTh 3a 3ansTbiMH, HO
He JOJIXKHBI NpeAllecCTBOBAThL 3aNSIThIM, HanpuMmep n=12 | |, Oyaer BOCOPHHATO KaK n=120.)

IlaHHble nJs ceyeHHHA 3JIEeMEeHTOB AHadparMbl JOJIKHBI CJAEAOBaTh B NOpPAAKe: Teso, 0004, CeUeHHUS JIO-
MaToOK OT Teaa K oboiy, NpHYeM yKa3zaTejb 4HcJaa ceuyeHHH NSBL nonaxeH OblTb 3a4aH B INepPBOM CeUeHHH

JIOTIATKH.
Iass Tena u obona nopsigok 3agauua NSBL u ZBL 6e3pasnnuen.

4. 3BAAHME IOJIS BBINOJHEHHS NMPOTPAMMbBI B ONEPAILHOHHOW CUCTEME OC EC 3BM
A BbIJAYA PE3VJLTATOB PACYETA

4.1. Insi nevyaTH HcnoJsb3yercs ¢aiy 6, HAa nMeyaTb BBIAAIOTCS BBOJHMBIC HCXOJAHble NaHHble U Pe3yJb-
TaThl pacuera. Mudopmaus, HeoOxoauMas Ajasi nocJjenympoiulero pacuera awadparm, BoHBoAWTca B (daia 8,
MOKHO HCNOJIL30BaTh AJs ¢aigaa 8:

neyarh;

neppoxapThi;

3alUCh HA JIEHTY HWJH JHCK.

Onucanue ¢opmaroB ¢aiija 8 npHBejseHO B OMHCAHHH pacuera auadparMbl (ob6sizaTesbHOe IIPE TOXKE-
HHue 2).

BapuaHThl pacuera reoMeTpHYEeCKHX XapaKTEPHUCTHK AJI PA3JIHYHBIX AvadparM MOryT XPaHHUTbCs Kak
H4a KapTax, TaK U Ha aucKe. [IpH XpaHeHHH Ha JHCKe BAPHAHTBH Pas/HYalTCA HMEHAaMH, COCTaBJeHHBIMH
u3 AByXx uacrteil: npedukca (PREF) u Bapnanta (VAR); oba nmapamerpa MOXHO H3MeHATb NpuH obpalennu
K npoueaype, craHgaptHble 3HaueHuss PREF=SN321, VAR=1, tak uro nojnoe ums 6yner SN3211/.

Caenyer u3beratb HAKONJIEHHs] HA JAHUCKe CTAapblX, HEHYXXHbIX BAPHAHTOB, NO3TOMY PCKOMEHAYETCS MOJb-
30BaThCsl OrpaHH4YeHHBIM HabopoM 3HaueHu#H napamerpa VAR, T. e. 3allUChHIBAThb HOBble BAPHAHTHI 1IOJ HMe-
HeM yCTapeBIIHX.
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3ajaHue AJs1 pacueTa FeOMeTpHUeCKHX XapaKTepHCTHK HcnoJsab3yer npoueaypy BTG Bo BXogHoM T10O-

'TOKE, TEeKCT NIpoueaypsl npHBeneH Ha uept. 3. [lpouenypa cocrout u3 aByx waroB. Ha nepBom mare npous-
BOAHTCH YyJaJieHHe CTaporo »3K3eMIuIsgpa 3ajaHHOro BapHaHTa QaHJa 8; ecau CTaporo 3kK3eMnJspa He
OblJ1I0, TO NEPBLIM LWIAr Bce paBHO 3akaHuuBaercs OgaromosyuHo. Ha Bropom wmare npoueanypot BTG Bbl-

NOJHAETCH NPOrpaMma pacuera reoMeTpUUYeCKUX XapPaKTepUCTHK, BblAAloWasi pe3yJbTaThl Ha NeyaTh U B 3a-
JaHHBIE BapuaHT daiaa 8.

3anaHde AJA pacyeTa F€OMETPHUYECKHX XapaKTepHCTHK C Bblgaued B ¢aityn 8 HAa [AHCK NPHBELCHO HA

yepT. 4, AJs1 Bbllayd pe3yabTaToB (paijga 8 Ha KApThl MOXKHO HCIOJb30BaTh 3ajlaHHe, IMpHBeJeHHoe Ha
yepT. .

[Tpouenypa pacuera reOMeTPHYECKHX XAPAKTEPHCTHK

//BTG PROC PREF=BT,PROG=DG4 W=5061,y=PToMP{,VAR=1

//SCR EXEC PGHM=1EF-R14

//OLDFILE DD DSN=z&PREF&VAR,UNIT=&U,YOLISERS&VDISPz (OLDDELETE)
//C0O EXEC PGM=&PREF&PROG  REGION=184K

//FT@sF@g2t DD DDNAME=SYSIN

JJET@6F@@L DD SYSOUT=A DCB=(RECFM=VBALREOL=433,BLKSIZE=352p)
//FT0gFpey DD DSN=LPREF&EVARHPUNIT=AUIVOL=SER=8V,D1SP= (NEW,KEEP),
// SPACE=18¢¢,(8,8) ,RLSE) DCB=(RECFM3FB,LRECL=8Q»BLKSIZIE=8QP)
// PEND

Uepr. 3

3agaHne pan pacyeTa reOMEeTpHUYECKHX Xapak-
TEPUCTHK C BHIlAYER PE3YJbTATOB HAa JHCK

//S5N321B7G JOB

//60.5YSIN DD x

Yepr. 4

3apauue ANs pacyera IEOMETPHYECKHX XaPAKTEPHCTHK C Bbifauei pe3yabTaTOB Ha KapThi

//SN324 BTG JOB

f— kil ol _— . — -l [ 5 — L] —— — - e il = — e uy il ‘ o L ulr - L g

| KAPTK NpOUEAYPH BTG l

//G1 EXEC BTG
//GO.FTp8F@P1 DD SYSOUT=8,0C8=(RECFM=FB,LRECL=88 )BLKSIZE=34¢)
//GO0.SYS]N DD x

l UCXOAHBE AAHHDBIE |

iy ,L- v
_— _— - . e - o= -y ¥ i i - . e - -

YepTt. 5
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INTPHJIO)KEHHE &

Cnpagouroe

MPUMEP YIIPYroro mOBEPOYHOro PACHETA N HUAPPAIMbLI

1. PACHET TEOMETPUUYECKHUX XAPAKTEPUCTHK CEYEHHH IO UAPPATMbDI

1.1. ITonepeuHnie ceueHHsd TeJsa, 000RA M JIONATOK NpeAcTaBJAeHH Ha uepT. 1, 2, 3.

llonepeuHbie ceueHusn tena u obona

5 5 A 5
y g UK
UK 3
4]
%
Teno 0000
7
j 3
2
9
V4
1 10
R _ 1 -
Yepr. 1

Hauano koopAHHAT MeTOAAa KOJAJNOKAaUMH anasi Tesa H o6ona npuHHMaeTrcs BOJU3M LIEHTpPA Macc HX ce-
YeHHH, IJIs JIOMATOK — BHe ceueHHs (BO BTOPOM KBajapaHTe). HMcxoaHble naHHBIE npeAcTaBJeHbl HAa uyepT. 4.
a pe3yabTaThl — Ha uyepT. 5, 6.

2. PACYET JHWAGPATMbDI

2.1. OcHoBHBIe pa3Mepbl nHa¢parMol:

RY=0,445 m; R0=0,455 m; R1=0,7235 Mm;
R2=1,1365 M; R3=1,3825 m: R4=1,400 wm.

Uueao nonaToK B IOJAYKOJbLe AnadparMbl XK= 27.

[lepenax naBnenus Ha auadparme 0,0185 MIIa. ITonepeuHoe (K HanpaBJieHHIO MOTOKA) yCHJHe OT TMO-
TOKa Nnapa B JaHHOM IIpHMepe He yuyHThiBaeM. TakuM o06pa3oM, paBHOMEpPHO pacnpejaesjieHHasi Harpyska Ha
€JMHULY myouanu teJia, ob6oaa u JonaTox

68=0,0185 MIla, 6X=0,0185 MIla.
Moayau ynpyrocty ans Tesaa uH oboja
E=1,06-105 MIla;
AJs JIONATOK
E=216-10% MI]a.
Koadduuuenut Ilyaccona v=0,3.



HoMmep

y4acTKa o , Y
1 l —84,046 ’ —46,528
) ; - I- —26,436 , -—-;8__0811— A
3 ' 13,741 l 14,520
4 l 22,561 ’ 15,724
3! l 17,034 ' —21,590
6 l —4,895 l —32,603
- 7 ( —31,302 I —38,790
8 l —83,890 , —47,380
- H;;ep I
yqaCTKa Y
‘ — 124,500 I —55,433
’ —82,247 | —47,586
| —23,408 l —24,929
l 13,621 l 14,888
I —22,346 I 16,031
v ‘ — 17,854 ' —20,916
7 ‘ —3,635 I —32,772
- 8 I —29,783 l ~—39,923
9 | — 124,357 | —56,394
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Ctp. 25

KopHeBoe ceueHue JONATKH

178, 400

|y

161,400

112,500

3

]

2075

83 947

Yepr. 2

Ilepudepniiioe ceyeHue nonarku

204, 93)

e .
68,084 j

205, 131

170,725

~ 126, 575

124,188

124,408

129,652

Uepr. 3
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intpuin bl il

ACXOUHBIE jJAHHBIE 1S pACYeTa [EOMETPHYECKMX XaPAKTEPHCTHK CEUEHMIl 3/1eMEHTOR aMadparvol

. TEAD
&H M*4080,K1=8,31=1dg ,NT=2p4,
XK= 4.5,YKZ7,5, &END

&POL BRT=7@ 1 SCL=58N=8»CONT=3108.25, 3,3,7, §.55,43.4, 3,7,13.4°
B.g2,18.7, 8.45,8.145,
76116.7, 6iﬂ125’ 319'251 JENQ_
0604
&H M=100+K1:8,Ji=1gg,NT=2¢¢,
XK= 6,1 YK= 11,4, &END
LPOL gT=%Z1SCL=SBIN=F1CONT=9.3,f, 515.8, F.119.8 g.1,10.3,
2a3v43.21 8¢5 3,29 7,50 41:4y 111120
119y 9.3:8 XEND
CENEHUE bBeb NONATKH '
&H M=1903K1 =4 ,M4=244yI1100 ,NT=20801XK=~6,YK=4y &END
AP0L gT=?, MODE=3,NSgL=2,2gL=¢,N=8,ScL=18@,
CONT':"'B!A'QE‘I"4:653|'35l"16a14'129-491"2n644|."2!811'7?21"'5*142'3i335;
1.3741104525-5,{q346\1.256t2u256.155721 2.75:8:4, |
1!7ﬁ}t“2?159161{l'2ia75|2-63|"-49"31261 41;41"11125?36O7171
"3'133”3¢879!75}"17#34}69#664!"313851"4.693&fﬂ4sﬁ'3-332!-4,694'
“B8.,4p95,-4,653, &ZEND
CEMEHUE XX NOAATKH

¢H MW=1B8K1=24,M1:4+1I1:4801NT=2280,XKs~9, YK=38, SEND
|
X
X
- 4
b ¢

&POL EY:@, 23Lﬁ41n31M00E23,N=9‘SGL31QQI .
CONT=z+12245,~5,5431775,226:499,68.131~8.825:-4,759,-35,+17,073,29.26,
©2.341v=24A893 3722175437114, 83811.302+11.489+049911.829,1.342,
2:.238,1.693,2.75+48 1,785,-2.09238.11=2.17512.548,

03604, =3e2717144.41+12:658,36.258) ~2.9781-3:.992:75,~20.543,681924,
©12.4363175.639,.0480+1712.439:,~5,.591¢-12.45,~5.543, &END

Yepm. 4
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PBByJ{bT.&TH pacHeTa TCOMETPHUECKUX XAPAKTEDHITHK

cedeHuls Tena u 06ona aHadparmm

TEARD

& W

MZ 10 1l g, Ki= 8,31s {do,NTE - RN - BoXKn &, 50000880 'Y T.P082008

EEND

&POLS * * _ _ _

HODE = 1y NCONE= {8, N* §+8CL= 8,50p80087, hie PO.PEELEE yNSBL= 1.28L% @.§

EEND

CONT =

3.800809000 $.25020008 3.80p0988 3,6999998 §,54999995
13.400000 3.699%908 13:400008 B.,04496992 {@. 7020069
§.2429902 8,1499994 7:599069%4 §,659959%8 $.PEPE22 5
#§,25080800 3. 0078308 Bel3Pp3868
?,93939

&GN _

XC= 8,9968747  ,yCz 15.Pp91432 1SELCE  1.8020p98 1 BYCE  41.798642 y$BLz  243.46231 rJ¥®  §1846,.371¢ yJ¥z
2584,1777 y3Xvz  1981.9424 1JT=  6Fg1.9922 s TPE  5(4:32831¢ yIXPHES 839 ,84346 1 JXP23= 94 ,87964 yJKPSR3
126%,3568 sJXP?58 1788,9617 W IXP PP 2564,1765

SEND

. D504

&M |

M= ST AL L PRz 8,312 1 8d ' NTS 204, IN® BiXKn 6,24000P8 rYKe 11,4078 6¢

&END

§POLS ) . .

MODE = { s NCONT= 2F NS 91SCL= P.5EP0UIGg 1BTz 0g.0p@08p ' NSBL= 1,28L= §&,p

&END

CONY =

9:.2999992 o " S.g0dpeag 5,799999% 0,95909964E =01
9,79999%2 P09099044E~f4 124299999 2.8599994 {3.200¢04
5,5p00008 13,20Pp00 7.3300088 $1,400000 i1.,800000
1,1599998 11.000800 fa8 9.2995582 a0

7.57849

5CH _

xC2  14.826068 :YC=  45,536936 ySCLC®  {.0000080 sBYEs 1g.862857 1§BLe  258,98167 yIXE 41755 .484 1Y ®
661%,2266 yJIXys  6371,4727 JdYs 68773947 1 JTPE 83460834 1 IXPEfe 1494 ,0812 yJXP25s 3675.8918 y JXPS A=
2615,373¢ 1 JXPI5%  41%6,.8781% 1 JXPiBpa 5613,2227

BEND

Yeom 5
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Pe3ynoraThl PACYLTI ICOMETPDHUYLCKUY XAPAKTLPHCTHK CCYRHME JONATKM

LEWENUE S=B AGNATKY

8z "dip

e g e Wl 0l S5 . e P el - b Y L

98-—10°012'801 LDO

b

& H |
M3 VAL L 4,413 d.J49 i9PNTE 296 ipn GiXKz -6, BEFEAG0 aYEs  4,8000P8¢
SEND |
EPOLS S _ | |
MODE = 3, NCONE® §2 N3 81SCL® i.0P00F8: :B73 &.5 s NSBL = 2:¢8Lm g, p
LEND S - - - -
CONT = , | o | |
B 4749967 »4,65299939 ©30.:0p009¢ -14,839096¢ 29.4899%3
«7,6439991 «2,8099995 “«7+4999998 ~5.4{999¢ 5.834999
1,37399956 1,4519997 Be500000807 4,84599¢" §.285998%3
2,255990¢ 1.5719995  2.95p06¢0 @of Ped
{.702999¢ »2,1589994  6.§99999% -8 BT459¢6 2.,6299993
e.48999595 «3,2599993 414399994 44250068 36,74699%
~3,1299992 «3,8789997 - T5.¢apRpy ~17,830%84 69.863988
~6,3649993 *4,6929998 Puddfe?oFBE-§ 4 ~Be351990%  w§.6939993
n8,4049997 24,6529999 e | . o
@!E¢7ﬁé‘“-' A R e T R e e s e et im e e . e e m e e e e e ————— e o
acH : 0 - * - : .
XCs-g,31568819  ,YCr «4,7392998 ySCLE®  {.P8PPPPE  ,BYDs 3.5289570 +8BLe  14,391442  +JdX® B82.464783 AL
35.28273¢ 1 JXYs 45 357285 idts  §1.820742 . JtPs  5,9488484  (JKPEgs 19,£44693 s JXP20=  21,767814 JEP3E 3
254261658 1 JXRT738  29.893344  Jxpifg=s 35,282738 | I '
S§END : - .
GENEHUE X<k ADNATKRM
&N | | .
2# 180 41z 4,K4= 4,248 YTRIRL 288, iIN° CPiXKz =9 0008000 tYyKe 8.02ppPp0
END
POLS | , | .
HODE = 3. NCONY® 4T NB 913CL=  1,0ppgfdg  1BTT g +NSBL= 4;IBLs  44,299988
SEND .
CONT= | | |
«12,450d0¢ »5,5429993 AT LVE R ~-26.4%89%3 £8,:129995
«8,8249998 +4,7589998 »33.0008008 «17:672998 27.259995
ol + 34999956 ©v3,492999¢ »7.1999998 -5,370999% 4. 0399992
103619995 1,84889994 g+49899995 1.8289995 §34199953
2.,2349907 1.8¢29997 2:75¢3¢880 gof - G0
1,7849998 »2,0919994 68999994 -2,47499%2 2,5479994
g-36399998 »3,2769995 41399994 ~12.658080 $6,25799¢
»2:9779997 *3,991999¢ - Torgpoged ~20:5{2985 §8.9238%¢
«121436gap »3,6389999 ge48599999g~-014 ~42:438999 . »5.595999%
«i2:450000 ©5,5429993 ' |
¢, g1198¢
&GH | |
X0z -1,4284626  ,YCs r2,2466174 1 SOLC= {20000 9¢ 1BYCs 4.8054332 1 8BLx  §7,966414 s X3 24182345 AL
56.3349-8 v JIXYz  94,949048 idts  14,638827 1 JIPE  6.36921548 1 JXPAge  26,594049 1 JXP255 31.359315 1 JXP3 fu
}E:g.srﬁeﬂz WIXP75s  45.622543 s JXPLPgs  56,434958 - | o

9Epﬂa'5
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TeMneparypa 3/JeMeHTOB aHa@parMbl OAHHAKOBA, MNO3TOMY MOXHO npHHATb 1 =0; KO3(PHUHEHT JIH-
‘HEHHOro paclIHpPeHHsS NPOH3BOJIbHKIMN.

Hucno pasdovenun 1/2 noaykoabua puagparmel Beibupaem NS =050. Cuuraem JIONMATKH YCTAHOBJIEHHBI-
MU B pajuaJbHOM Hanpamneduu PS/=0, nuadparma 3akpemnseHa ot casura B touke ¢=0 (/0=0).

3aKa3blBA€M DPEXXHUM BblAAaud HANPSXKEHHH H NPOorHboB B TOYKaX (= *=88°. 3anuCb HCXOJHBIX HNaHHBIX
B pasneJse OHONHOTEKH npeacTaBJsieHa Ha uepT. 7.

HcxoaHble naHHble AAs ynpyroro pacyera aunadparmbl

N ANADPAT MA
R RY=44,50 ) RP=45,58R1=72,35,R25143,65,R35438,25,R431
XK=27, 850,199, NS=25) g&eND . | ’ 4998,
§RSL RES=F ) FyV+Fy NFI32,F11=z~88,88, &END
)}

dFBL NBE2,ZF=0,4141.3, QX=@g,. 19 SEND

$EDT EYE2X2.21FE6),985E6, EMS3IXA,3; &END

NAHUR OTYPEIA

Yept. 7

Mudpopmauuss o reoMeTpHuUeCKHX XapaKTePUCTHKAX CceYyeHHH Oepercsa ¢ paucka u3 dailna 8, nosayue-
HOro B pe3yJbTaTe NpeABapHTEJbHOTO pacuera (pasnaesa 1 HACTOSUErO NPHJOXKEHHS).

2.2. PacneuaTka pe3yJbTaTOB pacyeTra mnpeacraBJjeHa Ha ueprt. 8, 9, 10, oTkyna, B 4aCTHOCTH, BHJHO,
yTO MakKcHMaJbHBIHA nporu6 w=0,9-10—3 M (0,9 MM) uMeeT MecTO Ha Kpaw @=90° guadparmsi.

MakcuMaJsibHble HAnpsixKeHHst pacTsiruBawuue (4 ), cxuMawowue (—): B teqe (+11) u (—9) MIla,
B oboge (+17) u (—11) MIla, B nonatkax (+72) u (—60) MIlla, npuueM MaxcuManbHbBle pacTArHBalo-
LIIHE HATPSIXKEHHST UMel0T MeCTO B JIOMaTKax y obojna, a MakKCHMaJsibHble CXKHMAIOIIHe — B JIOMATKAX y TeJsa
npu o= —90°, 3TH MaKCHMyMBI fOCTHraloTcsi BOIM3H BXOAHOH KPOMKH JIOMATKH, B Toukax 18 u 19.

Hanpsixkenusi npu ¢@= 88" MeHblue MaKCHUMaJbHbIX.




Pesyabrarut yOpYyrora pacuera Asa@parMol
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&END
NSz 25 PS]Is g 195 pNOOsp
RY ? R R1 R2 R} R4
44.508d99 8350000 ¢ T2.34999¢ 113:.84%%¢ $138.258¢98 $42.8838F
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Pesyabrarh! YNpyroro pacuera anadpparm

0b0A
NSBLEIBTE 90,8 Sclz 4,798
KOHTYP) NCONTe 28 (ONYF | _
5. 30 g0 5908 5,85 ¢ 0gE g8 9.8¢ S.1g88 80 19.3
2,144 13,2 b¢5¢ 12,3 754 fi¢d 11,0 28
ii.ﬂ #ef ¥138 .8 |
{8,63@ .0 (7,825 {,45%¢ {6,65% 2.9000 {5,378 3800 14.37¢ 5.8084
$§3.225 7*25&” 12,1589 3.1599 }%i§?5 ;51155 10. 200 {1.64¢ 8,6800 i2-74,
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ITPH/TO)KEHHE 6

Cnpasounroe

NPUMEP NOBEPOYHOI'O PACYETA MNOJIBYYECTH

1. HICXOOHBIE NAHHDIE

1.1. OcHOBHBIE pa3Mepbl AHA(parmbi:
RY=0,367 m; R0=0,383 m; AI=0,47 m; RI=0,551 M; R2=0,653 m; A2=0,686 m; R3=0,696 M.

Uucao sonatok B noJsoBdHe aHadparMel XNL=19. CuyuraeM, uto KpaliHss JonaTKa 3aHHMAaeT yro.l
n/19=0,165 pax. Ilepenan naBnaeHus ©=0,58 MIla.

1.2. Teno u obon auacdparMmel BboiNOJHEHB M3 craJan Mapku 12X1IMO®, jonaTku — H3 CcTaJd Mapku
15X11MO.

Temneparypa auadpparmer 520°C.
Du3nyecKkHe XapaKTepHCTHKH 3THX cTaJjedl npu ¢=0520°C npuseneHsl B TabJuue.

Craab E, MIla m 97
12XIMO 1,77-10° 1,2 0,79-10-°>
15X 1M 1,84-103 1,5 0,235:10-3

MpumevaHnue [lokasareabr nosasydyecTH m H KozbduumeHT noa-
3yyecTH £, paccudMTaHbh no TeOPHH crapenHs Ha 100 Twic. 4,

1.3. Ilonepeunbie ceueHusi 371eMeHTOB AHadparM IpHBEAeHH Ha yepT. |, MO HUM COCTABJIEHB HCXOAHbBIE
NaHHble /I pacueTa reOMeTPHUYECKHX XapaKTepUCTUK (uepT. 2).

[Tonepeunbie ceyeHusi Teaa, oboaa n nonaTky

y UK

—

LK

Yepr. |

5 Zakas 477
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PesyanbTaThl pacuyera reoMeTpHyeckKHX XapaKTEPHUCTHK CCEYeHHMH npHBedeHbl Ha uepT. 3. Boibupas us
3TOT0 pacyera HeoOXomHMbie BeJHYHHB (Ha uepT. 3, 4 OHM NOAUEPKHYTHI), PoOpMUpYyeM JaHHBIC 45 pacue-

Ta NoJI3yuyecTH (CM. uepT. 4).

HcxoaHble naHHBIE AJA PACYETA FEOMETPHUYECKHX XapPAKTEPHUCTHK

TENQG
&H Mz100,K1=8,J0is100,NT2209,
XKz 2,5,YK=4,7, SEND
&P 0L BT=991SCL=H|51"513100N75911! P19y 5,9y 501y 4,919, 2¢5¢1e8
?ng‘t 1!3!1! 1|5lr51 ':it#' ell! &END
0b60g
&H N100.,:K1=8,01=1p2 NY22072,
XKB2,5:YK® 1,6, &END
SPOL BYRIPSCL=g,S NSO CONT=~,348, =43,2,8, ¢29343) 4.7,3,3,
5!2’2191 5.2:9; -Ijigl &END
CENEHUE NoNAYKY
&N MEiPB)K1=4,M124,013400 ,NT=200 ) XKB7, YK=w2,&END
&POL B871=136,NsgL=1,ZB8L=g,N714,
CONT= @),5) F,1r 213¢5, &14,61 6,591445) 9,353,453 1242y 19,0,
{24308y 30020 602+3 08 1R o590y @3y GEND

Yepr. 2

[.4. PeayabTaThl pacueTa MNoJI3yuecTH NpuBedeHbl Ha uepT. 5. Ilo cpaBHeHHIO C MOJIHOH pacrmeuaTkon

3/1eCb ONYUIEHb MPOMEXYTOUYHbIE TIPUOJIHIKEHUS.
1.5. B peaynbrare pacuera noJyyaeM ocratodyHblii nporud 3a 100 teic. v W0=0,36 cm. Hanpsaaxernins

UMEIT CcJelyloniHe 3HauyeHHs:
SMI=—46 MIla; SM2=—38 MIla; SM/=—118 MIla; SM0=103 MIla; SM/S= —123 MIlla,
SMOS =107 MIla.

XapaKTEePUCTUKH TOYHOCTH:
RA=="4lﬂy%; JRB==—4lWW%.
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Ucxonunie naHHbIe a5 pacyeTa noi3yvecTH

" PACUET PGA3YVUECTU ANAPPAT Mb

36,7 38.) 471+ 55 § 165,13 a8.6
E!;v 1155 ﬂ;g §e7 il 69‘6
164.1 1369, 4394, 5. 1.2 g Ewé
945 598, 644,92 5 s 1142 8 Emé
gﬁi@ £49 26:2 5.3 (4,58 1.5 T4 Ew7
¢
1 w
ﬂt ﬂis @!75 1:
412 . 735, 099, 1369.
$90, 353, 493," 694,
gﬂ 83 111- 149,
3323 2.94
I i S |
L S 4 3 4Ar T 6| 7
Yepm. 4
Pe3yapTaThl pacyera noasyuecTy
PACRETY. NOAIYNECYR AMAOPAP Y
RY RO - Al R1 B2 A2 R3J
3700 38.388 47.000 4S3.400 65,390 68,6P¢ 69,600
XHy DF 1 Q3 e P
19.8a¢9 P.163 @ 2P0 Je768 P8
5t AB% CTY M K#q Sk
164.1501369.8003384,0800 3.029 1.,2009.50p00E506
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MEPEYEHb JOKYMEHTOB, HA KOTOPBLIE JAHBLI CCbIJIKH B TEKCTE OCT 108.210.01—86

HomMep nyxkTa

O6o3HayYeHHe AOKYMEHTA HaumenoBaxHue AOKYMEHTA cTaHAaapra
TOCT 5632—72 Ctaau BHICOKOJIErHPOBAHHBEIE H CNJAaBH KOPPO3HOHHO-CTOHKHe, [Ipunoxenue 1
XKapocTOHKHe H xKaponpouyHele. Mapku H TexHHYecKHe TpeboBa-
HH A
OCT 108.021.04—78 Typbunbel naposble crauHoHapHbe, J[HadparmMbl CBapHbIe, BeoaHas uvacts;
annapartsl Hanpasasioue. OO6mHe TeXHHUECKHe YCJOBHS 1.9; 1.12
PTM 24.020.15--73 Meranas TypO6HH aTOMHHIX 3JeKTPOCTaHUHK 1.9
M 34—70—010—84 Huctpykuus no HaGMIOAEHHIO H KOHTPOJIO 3a METaJJIOM KOT- 1.10
JIOB, TYpOHH H TpPYyOOIPOBOJOB
ITonoxenue CLIHTHU OPI'P3C [TonoxkeHne o nopsiike yCcTaHOBJIEHHA CPOKOB AaJibHeliulell 3kc- 1.11

[JyaTaudd KOTJOB, TYpOHMH H MNaponpoBojaoB, InpopaboTaBIINX
cebiite 100 ThHIC. yacos
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COOEP)XAHHE

1. O6mue nDOJOMXKEHHS . . . . . . .o e e e
2. TunmoBo#t pacyer . . . . . . . . ... e 8
[Tpuanoxenue 1. [Ipumepnl THHOBOrOo pacyera . . . . . . « .« . . 8
[Tpunoxkenne 2. [loBepovHH® ynpyrHd pacder . . . . . . . .« . 12
[Tpunoxenue 3. [loBepoUHbi pacyeT MNOA3YYeCTH e ¢
[Ipunoxcenne 4. PacueT reoMeTpHUeCKHX XapaKTePHCTHK TIONepPeYHBIX CEYEHHH 3Jie-

MeHTOB aHadparMer . . . . . . . . . . . . .2
[Tpunoxenune 5. [Ipumep ynpyroro nosepouHoro pacuera avadparmet . . . , 24

[Tpunoxenue 6. IIpuMep nosepoyHoro pacyera noasyyectrus . . . . . . .33
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JIUHCT PETHCTPAIIHH USMEHEHHHA OCT 108.210.01—86

HoMmepa aHcTOB (CTpaHHL)
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