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Cnucok cokpaweHunmn

AOO  Anticipated Operational Occurrence
DBA Design Basis Accident

OBE Operational Basis Earthquake

SSE Safe Shutdown Earthquake

B3 BbicokoaHepreTuyeckue (Tpybonposoabl)

(Y M'mppasnuyeckne ncnbiTaHna

MP3 MakcumarnbHoOe pacyeTHoe 3eMrieTpaceHne
HHY3 HapylweHne HopMarnbHbIX YCIIOBMIW 3KCNyaTauum
HHS HapyLueHne HopmaneHoW akcnnyaraumm

HY3 HopmarnbHble ycrnoBust akcnnyaTaumm

HO HopmanbHas skcnnyartaums

Mn3 INpoekTHOE 3emMneTpsiceHne

NMHAS Tpasuna u Hopmbl B ATOMHOM QHepreTuke

YA YcnoBusi NPOEKTHOW aBapun

BBepneHue

Mporpammubin  komnnekc dPIPE 5 npegHasHadyeH AnNs npoBedeHUs pacyeToB  MPOYHOCTU
Tpy6onpoBOa OB Ha JEeNCTBUE SKCMNIyaTaUMOHHbBIX U CEMCMUYECKMX Harpy3o0K.

B paMKax BbIMNOJIHEHNUA pac4yeTa Ha 3afaHHOE Cco4eTaHue TMPOEeKTHbIX Harpy3oK BbIMONMHAKTCA
crnegyouwme Buabl aHanmaa:

cmamud4ecKul aHanus:

e pacuyeT nepemeLl eHNi, OMOPHbIX Peakuyii, BHYTPEHHMX YCWUMMIA U HanpsbkeHuid B TpyBonposoae
npu LeNCcTBMN BECOBLIX (pacnpenerneHHbIX U COCPeaoTOYEHHbIX) Harpy3ok, a Takke BHYTPEHHEro
[ aBneHus;

e pacuyeT nepemeLl eHNi, OMOPHbIX Peakuyii, BHYTPEHHMX YCWUMMIA U HanpsbkeHuid B TpyBonposoae
npu AencTBuUM TemmnepaTypHbIX Harpy3oKk OT caMoKoMMeHcaummn TpyGonpoBoaa;

duHamMu4ecKul aHanus:

e pacyeT OTBETHbIX MepeMeLLleHUn, YCKOPEHWUW, OMOpHbIX peakuui, BHYTPEHHUX YyCunni wu
HanpsbkeHun B TpybonpoBoae npu AefCTBMN CEMCMUYECKMX Harpy3oK, 3afaHHbIX B BUAE CMNEKTPOB
oTBeTa (pacyeT No NMHenHo-crekTpansHomy Mmetony, JICM). [na onpepeneHus cefcMmUYEcKoro
OTKIMKa CUCTEMbl B MPOrPaMMHOM KOMMSEKce peanu3oBaH MeTod MHOIOOMOPHOM0 CENCMUYECKOro
BO3OENCTBUS, T.€. BO3MOXHOCTbL 3aJaHus crneumgmyeckux CreKTpoB OTBeTa AN  pasfMyHbIX
OTMETOK KpenseHus TpybonpoBoaa K CTPOUTENbHBIM KOHCTPYKUMSIM;
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BBepeHue 7

e pacyeT OTBETHbIX MepeMelleHNn, YCKOPEHWUA, OMOPHbIX peakuuin, BHYTPEHHUX YCUIMA U
HanpsbkeHuin B TpybonpoBoge npu AeWCTBUM AWHAMUYECKUX Harpy3oK, 3ajaHHblX B Buae
akceneporpaMmm (CeiCMUYecKue Harpysku) uUnm COCpedoTOHEHHbIX B y3rnax pacyeTHOW Mopgenv
YCUINWIN, NEPEMEHHBLIX MO BpeMeHW (MeTod AuHaMmuyeckoro aHanusa, MOA).

Ona onucaHus reomeTpum TpybonpoBoda W 3agaHus ero gm3nKo-MexaHWYeCKMX XapakTepucTuK
ucnonb3yeTcsl cneumanbHO pa3paboTaHHbIM  S3blK BBOA4A WCXOAHbIX AaHHbIX. [porpammHbin
KOMMMEKC UMEET OBLLUMPHYI0 CUCTEMY OMArHOCTUKM OLIMOOK, rpadmyeckuin MHTepdeinc ana BeBoda u
NpoOCMOTpa UCXOOHbIX AaHHbIX, a TaKKe pe3ynbTaTtoB pacyerta.

3 CTpyKTypa nporpamMmmMmHoro komnnekca. ®amnoBas
cucrtema

MporpammHbIn komnnekc dPIPE 5 cocTouT ns otaenbHbIX NPorpamMmMHbIX MOAYSIEN, BbIMNOMHAKOLL X
pasHble CTagun NPOXoXAeHus pacyeTa. Bce nporpammHbie MOAy M CBsA3aHbl Mexay cobor Yepes
o6 yto dannosyto cuctemy. Himke npuBegeHbl mogynm nporpammHoro komnnekca dPIPE v gaHo
KpaTKoe onMcaHmne Ux HasHayeHus.

HavmeHoBaHue Onwucanve
DPC.EXE Mpenpoueccop. BBoa 1 npoBepka MCXOAHbLIX OAHHbIX.
LIST BIN.EXE Mporpamma gns reHepaumn nuctmHra U0

OcHoBHasi pacuyeTHasd nporpamma komnnekca. OcyuiecTBnser
dopmupoBaHne matpuubl kectkoctt PMT u  Harpy3o4HbIX
DP5S.EXE BEKTOPOB, peLLaeT CUCTEMY YPaBHEHUN, ONpeaenseT BHY TPEHHUE
ycunma n gedoopMmaummn B aneMeHTax, OrnopHbIE peakumn, a Takxke
Y3roBble NepemeLL, eHrst

MO,EI,yJ'Ib OVNHaMM4ecKoro pacyerta. OCyLIJ,eCTBJ'IﬂeT BblMUCIIEeHne

DPSD.EXE COOCTBEHHbIX YacToT 1 doopm korebaHu PMT.
Mocmpoueccop. BbiBog Ha neyats pesynbTaToB pacyeta U

POST.EXE npoBepKka YCNOBUA MPOYHOCTM B COOTBETCTBMU C 3aJaHHbIMU
HopMaMu.

Pipe3DV.EXE MpocmoTtp PMT n pesynbTaTtoB pacyeTa B rpadmyeckom Buae

WORKPAD EXE TekcToBbIM pefakTop ANs pedakMpoBaHus WO v npocmoTpa
pacneyaTok

Pipe3DV.CHM dann — cnpaeka gna nporpammbl Pipe3DV

DDE.EXE OnekTpoHHas Tabnuua ona seoga UL

dPIPE_5.CHM dann — cnpaeka gna nporpammel dPIPE 5

Pa6oune 6M6nMoTekm n BcnomoraTtesibHble NPorpamMmbl K aneKTpoHHown Tabnuue DDE:
DATALIB.DLL
DATALIB.NET.DLL

DATALIB.NET.RESOURCES.DL
L

GYMFCEXT.DLL
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CnpagBka no dPIPE 5

HASP.DLL

PL.DLL

PLDRAW.DLL

REGISTRY.DLL

RES.DLL

SERIALIZE.DLL

SETUP_RES.DLL

SPAWNER.EXE

dannbl ¢ 6azamm AaHHbIX U BCOMoraTenbHOM MHopmaLme i:

FMT_PRE.DBS

dann ¢ HacTponkamm Ana nevyam Tabnuy nuctuHra UL, (pycckun
A3bIK)

FMT_PST.DBS

dann c Hactporkamu Ana neyatm Tabnuy C pesynbTatamu
pac4yeTa (pyCCKui A3bIK)

FMT_PRE_E.DBS

dann ¢ HacTpoMkamm Ans nedam Tabnuy nmctvHra YO
(aHrnMnckmn A3bIK)

FMT_PST_E.DBS

dann ¢ HacTpolkamu Ansg nevamm Tabnuy C  pesynbTatamu
pac4yeTa (aHrIMACKUIA A3bIK)

MAT.DBS darin ¢ 6a3o1 gaHHbIX NO MaTtepvanam 1 KpMBbIM YCTarnoct
darin ¢ 6a30M faHHbIX MO XapaKTEPUCTUKAM MPYXWH YMpyrux

SH.DBS
nogBecok (cM. Takxke [Npunoxexve VI)

DMP.DBS darin ¢ 6a3oM JaHHbIX MO XapaKTEPUCTUKaM BbICOKOBS3KMX
aemndepos.

BEAM.DBS darin ¢ 6a3oi JaHHbIX MO CBOMCTBAM CeYeHun Ans GanoyHbIX
3I1EMEHTOB.

1) dann ¢ 6a3or AaHHbIX MO CBOMCTBAM CEYEHUN ONS CTaHA4APTHbIX

PIPE.DBS Y6 1 OTBOAOB.

SOLV.DBS danin ¢ Habopom npefonpeaeneHHbIX NakeToB AfA 3afaHus Ha
pacueT u nocTipoLeccop
dann ¢ 6a3or gaHHbIX MO 4ONYCKaeMbIM Harpy3kam Ha natpyoku

VLV_OTT.DBS TpybonposogHon apmatypbl B cootBetctBum ¢ OTT HI1-068-05,

[REF 14]

SUP_LDS.MDB (pacnonoxeH B
narnke DB)

dann gopmata Microsoft Access ¢ gonyckaembiMy Harpy3skamu
Ha onopbl TpybonpoBoagoB, cMm. [lpunoxenue Xl ¢ onucaHuem
dopmaTta 1 cogepxaHus aToro danna

DP.BAT 3anyck 3afaHunsi Ha BbINOMHEHUE pacyeTa B MaKETHOM pexume
SOLV.BAT 3anyck pacyeTHbIX MOAYNen B NakeTHOM pexume
CLEAR.BAT “YucTka” paboyero kartanora

Manka UTILS:

R2DP_N.EXE, R90_2 DP5.EXE,
R93 2 DP5.EXE?)

Mporpammbl — koHBepTOop WO 13 dopmata PAMIIA B dopmat
dPIPE 5.
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DP2DP5.EXES)

Mporpamma — koHBepTOop UL 13 dopmaTa npeabigyLimx sepcum
dPIPE B dopmat dPIPE 5.

MAT_DP_OLD.DBS

dann ¢ 6a3on gaHHbIX MO Martepuanam (4na npegbiayLmx
Bepcun dPIPE)

daiin ¢ 6a3oi AaHHbIX MO XapakTepucTMKaM MPYKWUH YNpyrux

SH.DBS noAsecok (4ns npeablgywux sepcunt dPIPE)

DMP DBS dain ¢ 6a3oii AaHHbIX MO XapaKTepuCTMKam BbICOKOBS3KMUX
nemMndepos.

TCALC.EXE Mporpamma - KanbKynatop Ans onpefeneHns TOMWLWHBI CTEeHKU

WK1 [IoNyCcKaeMoro AaBneHnsa Ansa aeTanei Tpy6onposoaos

Manku EN-US n RU-RU cogepxat paboune 6ubnmotekun 1 ¢annbi-CnpaBky A4S aHINIMACKOTO Y
pyccKoro nHTepderica nporpaMmmsl COOTBETCTBEHHO.

" B gaiinax ¢ 6asamu AaHHbLIX, KOTOpble 3aBMCAT OT Hopm pacuyeTa Ha MPOYHOCTb, AOMycKaeTcs
ucnonb3oBaHve koMmaHabl $SET CODE = 'ima HopMm'. B duaiine ¢ 6asoii AaHHbIX Mo AeTanam
Tpybonposoga (pipe.dbs) gononHUTENbHO MOXET ucnonb3oBatbesa maeHmdmkatop DOC = "umsa
OOKyMeHTa" Ans COPTUPOBKKM eTaniell B COOTBETCTBUN C TEM MU UHBIM OOKYMeHTOM. Hanpumep:

$SET CODE ='PNAE'

DOC="0CT24 AYCTEHUT"

Ona Hopm MHAS mn FOCT B 6asax paHHbix komaHaa $SET CODE npuHuMaeT 3HaueHus B

COOTBETCTBUM C TAONULEN:

CODE

mat.dbs pipe.dbs solv.dbs

PNAE

SSET CODE = 'PNAE'

GOST-59115-A

SSET CODE ='GOST-59115'

SSET CODE ='PNAE' | SSET CODE ='PNAE'

2 [Ina koHBEpTaUMM AaHHbX 13 nporpamMmmbl PAMMA B dPIPE 5 u3 Tabmvusl DDE  MoxHO

UCNonb30BaTb UKOHKY E pacnonoXeHHyo B MPaBOM YTy BepXHen naHenm UHCTpymeHToB. [lpu
aT1oMm dpavinel ¢ O PAMIbI-93 pgomkHbl umeTs paclumpenne ".dat", a gannel ¢ O PAMIMbI-90 —

pacwupenune ".nml";

3) Nns koHBepTaLMM AaHHbLIX 13 cdopmaTa npeabiaywmx sepcwii dPIPE B dPIPE 5 13 tabnuusl DDE

MOXHO WCMNOMb30BaTb  WMKOHKY B pacnonoXeHHyl0 B MNpaBOM Yrry BepxXHeWm naHemu
MHCTPyMeHTOB. [pn atom dannel ¢ A, cootBeTcTBYIOW MU CcTapbiM BepcuaMm dPIPE [ormkHbl

MMeTb paclimpeHue ".dat".

Cnepytow asa Tabnuua cogepXut onMcaHme qanmnoBor CUCTEMbI, UCMOSb3Y L ENCS B MPOrpaMMHOM
komnnekce dPIPE 5. Tun dainnos ykasaH B rpage «[pmumedaHme». ASCIl cooTBETCTBYET TEKCTOBLIM

darinam; BIN — BHyTpeHHUM GUHapHBLIM (4BOMYHBLIM) dhannam.

Wmsa danna OnwucaHune CospaHue Wcnonb3osaHue | Mpum.
NcxoaHble aaHHble (reometpust Tpybonpo-| [Monb3osa-
NAME.DP5 | BOA@, CBOCTBa MaTepuanos, safaHne Ha| Ter, DDE, DPC, DDE ASCII
pacyeT M MOCTNPOLIECCOPHY0 00paboTKy | mporpammsbl -
pe3ynbTaToB) KOHBepTOpbI
y DP5S, DP5D,
NAMEBIN | P20 Basa pamex o EML w) - ppc LIST BIN, | BIN
pesy P POST, PIPE3DV
NAME.BIN2 [MpomexyTouHbIn darn ¢ pesynbTatamm DP5S POST, DP5D BIN
CcTaTM4ecKoro pacyeta
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NAME BIN3 MpoMeXyTouHbIA Giann ¢ pesybTatamu DP5D POST BIN
OVHaMU4YecKoro pacyeta
h‘AME'OUT Pacneuatka cxogHbIX OaHHbIX DP_LIST Monb3osatens | ASCII
:\:AME'RES Pacneyatka pe3ynbTaToB pacyeta POST Monbsoatenb | ASCII
NAME.SUP | CBogHble Tabnuubl Harpy3ok Ha Ornopsbl, POST Momb3osatens | ASCII
1) obopyzoBaHue 1 apmatypy
CBogHble Tabnuubl Harpy3ok Ha Onopbl
NAME.INF |[gna Bcex pacuyeTHblXx Cry4aeB C POST Monb3oatenb | ASCII
BbIYMCIIEHMEM CYMMapHOW Harpy3ku

) Conepxunmoe ¢haiinioB ¢ pacneyaTkon UCXOoHbIX AaHHbIX (*.OUT) n pesynbTatos pacuyeTa (*.RES,
*.SUP) moxeT perynmpoBatbca (bopma uncen m Hagnucu B Ttabnmuax) npu nomowin dannos -
wabnoHoB, pacnosnioxeHHblx B nankax ru-RU m en-US: pre_fmt.dbs - pacnedatka mcxogHbix
AanHbIX, pre_fmt.dbs - pesynbTathl pacyeToB. PacnonoxeHue wabnoHoB MOXeT OblTb  M3MEHEHO
nmMbo B HacTporkax nporpaMmmbl "Onumn-oTyeTbi-LabnoHb!", nméo npy nomolln komaHgsl DBE.

Heobxoaumasn KoHdUrypaumsa nepcoHarnbHOro
KoMnbloTepa

[nsa pabotsl nporpammHoro komnnekca dPIPE 5 Heobxoguma crnefytoLast KoHdMry paumsi
nepcoHarnsHoOro KomnbloTepa:

¢ OnepauynoHHas cuctema: Windows 7 v Bbllwe;
e Cpepna BbinonHeHust .NET Framework Bepcun 4.7.2 nnm 6onee nosgHen sepcumn
e kapta ¢ nogaepxkon OPEN GL un DirectX

YcTaHOBKa nporpamMMHOro KoMmnnekca

[ns yctaHoBkKu nporpammHoro komnnekca dPIPE 5 HeobxogmMmMo 3anyCcTuTb UHCTANMSILMOHHY O
nporpammy DP5_XXSETUP.EXE (XX - HOMep TekyLL ero pennsa) 1 ganee cnegoBatb UHCTPYKUMSAM
NporpamMMbi—y CTaHOBLL, MKa.

Ons pabotel dPIPE Bepcumn 5.23 u Bbiwe TpebyeTtcsa cpeaa BoinonHeHus .NET Framework Bepcun 4
nrm 6onee noaaHeit sepcumn’). Ecrm 370 MO He yCTaHOBMEHO Ha KOMMbIOTEpe, TO MPU HanMHNK
nogknoveHns Kk MutepHety, .NET Framework 4 6ynet ycTaHOBNEH aBTOMaTMYECKU C canTta
Microsoft.com Bo Bpems ycTtaHoBku dPIPE. Ecnn nogkmntoveHue k VIHTepHeTy OTCYTCBYET, TO nepes
yctaHoskon dPIPE cnenyet yctaHoButs .NET Framework 4 camocTositenbHo. .NET Framework 4
aBnseTca 6ecnnatHbiM NporpaMMHbiM obecneveHneM. [porpaMmMy-yCTaHOBLL UK MOXHO CKayaTb Mo

agpecy: http://www.microsoft.com/ru-ru/download/details.aspx?id=24872.

MpumeyaHwe:

1 Bepcuio .NET Framework, yCTaHOBNEHHYIO Ha KOMMbIOTEPE MOXKHO y3HaTb CreayioLL M 06pasoM:
1. Omkporite meHto CtapT (Start) BeibepuTe BbinonHuts (Run).
2. B 1ekctoBom none Otkpbite (Open) BBeauTe regedit.exe.
3. B Pepaktope PeecTpa oTkponte crnegytoLuin nogpasnen:
HKEY_LOCAL_MACHINE\SOFTWARE\Microsof\tNET Framework Setup\NDP
YcTaHoBMNEHHble Bepcumn nepedncreHsl B nogpasgene NDP:
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YcTtaHOBKa nporpamMMHOro Komnsekca 1

ﬁ Penaktop peectpa =NRCN X

@ain [lpaeka Bug VsBpannce Cnpaexa

4 MET Framework Setup = || ma Tun
al | NDP
>0 CDF
s b v2.0.50727
5 V30
> V3.5
PRITRY
> 1) Client
----- | MetSh
2 L Metwork
b - ; MetworkAccessProtectio
----- , Men-Driver Signing -

ab| (Mg ymonuanuie) REG_SZ

4 I 3 4 1L 3

KornerorephHEEY_LOCAL_MACHINE\SOFTWARE \Microsoft\MWET Framework Setup’

6 PaboTa c 3alMTHbIMM KNOYaMM U ynipaBrieHue
JInueH3nsamum

B dPIPE ucnonbayetcsa cuctema 3aw utel SENTINEL™. NMporpamma moxeT paboTats Kak ¢
annapaTtHbiMu krtodamm HL (nogkntovatotes K komnbtoTtepy Yeped USB nopT), Tak 1 ¢ nporpaMMHbIMK
krtovyamu SL. Kntoum o6omx TMNoB MoryT ObITb Kak Nosib3oBaTeNnibCckne (OANHOYHLIE), Tak U CETEBbLIE.
B 3aBvcuMMocTV OT TMMa Kintova pasnnyaeTcs NopsiAoK AENCTBUA AN Y CTaHOBKW/ 0BHOBNEHNS
NMLEH3NA.

BHuMaHUIO cucTe MHbIX agMUHUCTPATOpPOB:

Mocne yctaHOBKM MeHemkepa nuueH3nn ¢ nomowsto Sentinel Admin Control Center
(http://localhost:1947) MOXXHO Nony4uTb MHPOPMaLMIO U JOCTYN K YNpaBlieHUIO K KJllo4am
Sentinel, npucyTcTBYIOLMM B C€TU B HACTOSALMIA MOMEHT, BKIllOYas NoKanbHO
nogcoeauHeHHble knto4vun Sentinel.

AnnapatHblin nonb3oBatensckumr knoy HL-Pro

AnnapatHbin ceTeBon knod HL-NET

[MporpaMmHbIn nonb3oBaTtenbckun koY SL-UserMode
[porpammHbIn ceteBor kmoy SL-AdminMode

Pabota dPIPE B noacetsax

[epeHoc kntoyen Sentinel SL mexay ABYMSA KOMObIOTEPAMU

AnnapaTtHbin nonb3oBaTenbckun kno4 Sentinel HL Pro DL

AnnapaTHbIi nonb3oBaTenbckui kno4v Sentinel HL Pro DL: cneunanbHon yCTaHOBKM He
TpebyeT, noctaBnsietcs MNonb3oBaTensM ¢ «NPOLWUTONY nuueH3nen. MNpyn 0BHOBNEHUM NULEH3UK
(M3MeHeHMn ee cocTaBa UM U3MEHEHWUM CpoKa AENCTBUSA TEXHUHECKON NOAAEPKKN U OGHOBIEHNS)
Pa3pabotumk HanpasnsaeT Monb3oBatento gann *.v2c¢, KOTopbl criegyeT ykasaTb Npy BbIMNOSIHEHNN
komaHabl «OOHOBUTL NULIEH3NIO. .. »:
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Momowe

Fasgensl Cnpaskn

YyebHoe nocobue

9 O nporpamme..,

ENHS&8LRQ @A !
DR & ok (A e e

NuyeHzKnA

OBHOBHTE NMUEHIKHD...

Cnenok KnYa...

XapakTepUETUEKN KOMMNBOTEDE...

AnnapaTtHbin ceteBo# Koy HL-NET

AnnapatHbin ceteBon kntod HL-NET. MNocTaBnseTtcsa Nonb3oBatento ¢ 3anucaHHbIM YMCIioM U
COCTaBOM nuLeH3uiA. [Nepen NOAKMOYEHNEM KIlova Ha cepBep CrefyeT yCTaHOBUTL MeHeaXep
mvueH3nin. MeHeakep NULEH3UIA MOXHO YCTaHOBUTL C NMomoL bio nporpammel KeyMan, kotopast
HaxoguTcs B nogkartanore Sentinel B kopHeBOM KaTtanore ycTtaHoBku nporpammbl dPIPE. MogkaTtanor
Sentinel cosgaeTcsa ecnm Npu ycTtaHOBKE NporpamMmbl Obina BbibpaHa onuus "CepBepHble yTUnnTbI".
"CepBepHble yTUNUTLI" ABMSIHOTCA aBTOHOMHOWN OMNUMEN, €€ MOXHO YCTaHOBUTL OTAEMBHO OT
nporpammbl dPIPE, Hanpumep, Ha cepsep.

£ Key Manager

WMHpopMawma o
KIHYE. ..

Cnenok KnkNa. ..

CAHOBWTE
NMuuEHzKID. . .

dain
MaeHTHHMKALMAM, .,

WHbopmaLma o
MpHEMHKEE. ..

MepeHecTH Knwod...

Beixog

MporpamMmMHbIN Nonb3oBaTenbCckum Koy SL-UserMode

MporpamMMHbIN Nonb3oBaTenbckui knd SL-UserMode: onsa yctaHoBku TpebyeTcsi U3 MeHIo
«MomoLL b-TTMUEeH3Na» BbINOSHWUTL MYHKT «XapakTepucTKM KOMMNboTepa» 1 NpucraTb
CreHepupoBaHHbI dann *.c2v Paspabotiumky.
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Momowe

Pasgentl cripasem E I]m @ . E{' O Eg [J/\l] !

e YyefHoe NnocoBue R }2 & E E’ @
O NporpaMme, .

NuyeHzKnA k DOBHOBHTE NMUEHIMHD...

Cnenok KnYa...

XapakTepUETHEN KOMMNBIOTEPAE.,

B otBeT Paspabotimk npucbinaet dann *.v2c, KoTopbii MO3BONSIET aKkTMBUPOBATL JIMLEH3NIO Yepes
NyHKT « OOHOBUTL NNLIEH3MIOY. [1py M3MEHEHUN/OBHOBNEHNN NULIEH3MM NOPSLOK AEUCTBUA Takon Xe,
KaK 1 ons annapaTtHoro Knoya.

BHumaHue: neped cosepweHuem 1robbix onepayull, cesi3aHHbIX C
anzpeliooM onepayuoHHbIX CUCMEM Ha KOMIbomepax/cepeepax u/unu
anzpelioM KOMIMbOMEpPO., Ha KOMOPbIX yCMaHOe/1eHbl NMPo2paMMHbIe
nosib308amersibCKUe UJlu cemeeble JIUYeH3uU, ux (nuueH3uu) cnedyem
nepemecmumsb Ha Opy2oU KoMnbromep, cM. pasden "llepeHoc kiroyeu
Sentinel SL mexdy 0eymsi Komnbromepamu"”

MporpammMHbIn ceTeBoM Kntod SL-AdminMode

MporpamMMHbIY ceTeBom ko4 SL-AdminMode. [1na ycTaHOBKU Ha cepBepe CHavana npu
nomot 1 nporpammbl KeyMan ycTaHOBUTb MeHeXXep NULIEH3UI, NOCHe Yero co3aaTtb dann
naeHMdukaumm n ompasnTb ero PaspaboTtiumky.

&) Key Manager

WMHchopMaLMA o
KIRDYE, . .
Cnenok Kmoda Sl
NMuugH3KM. .
daiin WHbopMaLma o
MaeHTHHMKELM, ., MpreMHKEE. ..
MepeHecTH Ko, .. Belxon

CreHepuvpoBaHHbI dhann *.c2v HanpaenseTcs Paspabotinky. B otBeT paspabotink npuckinaeT dann
*.V2C, KOTOPbI NO3BOSAET aKTUBUPOBATL JIMLIEH3UIO C NMOMOLL b0 3TOW XKe NporpaMmMbl Yepes MyHKT
«OBHOBUTL MULIEH3MIO». TakuM e obpazoM NPoUCXoauT n3MeHeHne/0BHOBNEHNE NNLIEH3NN.

BHumaHue: neped coeepuweHueM s106bix onepayusix, cesi3aHHbIX C
anezpelidom onepayuoHHbIX CUCMEM Ha KOMMblomepax/cepeepax, Ha
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KOMmMopbIX ycmaHoe/1eHbl Npo2paMMHbIe MNoJjib308amesibCKue uslu cemeeble
JluyeH3uu, ux (nuuyeH3uu cnedyem nepemecmums Ha Opy20U KoMbromep,
cm. pa3den "lepeHoc knroyel Sentinel SL mexdy d8ymsi KoMnbromepamu”

Pa6ota dPIPE B noaceTtax

Pao6oTa dPIPE B noaceTtsx:

Ons pabotsl krtovert SENTINEL B noaceTsix HeoOXoanMo co3fgaTtb TEKCTOBLIN dhaiin
«hasp_82556.ini» criegytoLlero cogepxaHus:

[NETWORK] ; Ums cekyuu, o6s13amernbHO

BROADCASTSEARCH =10 ; OmknroYyaem rnouck Kiiro4a Yepes wupokKosewaHue
SERVERADDR = <Server Name> ; IP adpec unu ums cepeepa, 20e ycmaHO8J1eH
MeHeOoXep nuyeH3ul.

DISABLE_IPV6 =1 ; Omknroyaem ucnosb3osaHue IPv6

nogpobGHee o dainax KoHqMrypauum MoXHO nNpodnTaTs Ty T:

https://docs.sentinel.thalesgroup.com/Idk/L DKdocs/SPNL/LDK_SLnP_Guide/Distributing/License M
anager/070-Working_directly_with_Config_Files.htm

Mocne aToro aToT (*BIZJ'I cnenyet padaMeCTTb Ha BCEX KIMMEHTCKUX KOMMbKOTEPAX No agpecy:

Type of application Directory

Desktop (Windows Vista/7 or later) Y%LocalAppData%/SafeNet Sentinel/Sentinel LDK/

. %UserProfile%/Local Settings/Application Data/SafeNet
Desktop (Windows XP) Sentinel/Sentinel LDK/

Y%windir%
\SysWOW64\config\systemprofile\AppData\Local\SafeNet
Sentinel\Sentinel LDK\

Senice (LocalSystem) x64 operating
system

Y%windir%
\System32\config\systemprofile\AppData\Local\SafeNet
Sentinel\Sentinel LDK\

Senice (LocalSystem) x86 operating
system

Y%windir%
Senvice (Network) \SeniceProfiles\NetworkSenice\AppData\Local\SafeNet
Sentinel\Sentinel LDK\

[ns Toro, 4ToGbl 3aLL ML EHHOE NpUNoXeHne obpallanoch K KOHKPETHOMY KMtouy, HYXXHO B peecTpe
no agpecy:

HKEY_LOCAL_MACHINE\SOFTWARE\W ow6432Node\CV S\<umsa npunoxeHusa>\Settings

co3gaTtb 3HadeHune nog nmeHem ProtectionKeyld mna QWORD (64-6utoBoe Leroe), BenmimHa
KOTOpPOro AOSmKHa OblTb paBHa HOMEPY Kroya:
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£ Registry Editor

Eile Edit View Favorites Help

Computer\HKEY_CURRENT_USER\Software\CVS\dPIPE 5.27\5ettings

v [ Computer
\ HEEY CLASSES ROQT
L\.r HEEY_CURRENT_USER
SOFTWARH
(null)

. AppEvents
v

CV5pec
CVSpec-TH
DmpView_v_1_3
dPIPE 5.23
dPIPE 5.24
dPIPE 5.23
dPIPE 5.26

v

. 5 | | Capabilities

Data Base Files

DDE

WoerkPad

Ums npunoxeHus:

- dPIPE 5.XX—- ana dPIPE

- TCalc — ana TCALC

~

Marme

3b] (Default)
i’g'_"r]LangID

2 Protectionkeyld |

- CVSpec-TH — gna CVSpec-TH

- G-Frc 2.0 - pna G-FRC

Type

REG_SZ
REG_DWORD
REG_QWORD

Data

(value not set)

0x 00000419 (1049)

Ox83e7d4aba73cf (2355692026008639)

MNepeHoc kntoyen Sentinel SL mexay AByMs KOMnbloTepamMmu

MepeHoc kntoYa BO3MOXEH, ECIU HA HEM aKTMBMpOBaHa COOTBETCTBYHOLLas onums. Ecnm onuua He
aKTVBMpOBaHa, TO Mnepen MEepeHoCoM HeobXOoAUMO ee akTMBMpoBaTb, OBHOBMB Krto4d. OB6GO3HaYMM
S(ource) koMmmnblOTEP, C KOTOPOro nepeHocutTcs KoY, M R(ecipient) komnbloTep Ha KOTOPbIN

NnepeHoCUTCA KoY.

Mopsapok gencTsui:

1. Ha komnbiotepe R 3anycwmts nporpammy KeyMan.

HaxaB Ha kHonky “‘UHdopmaumsa o

Mpuemnunke” (“Recepient info”), nonyunts diann ¢ nHdopmaumen o komnetotepe R.

&) Key Manager

MHthopMaLMA o ¥CTAaHOEWTE
KHOYE. .. License Manager. ..
Cnenok kKnioda Shisos
TueHzM. ..
dain MHopMaLMA o
MaeHTrdMKaLn. . . MpuemHUEE. ..
MepeHecTd Ko, Beixon
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Ecnun Ha komnblotepe He yctaHoBneH Sentinel License Manager, To nporpamma npeasnoxuT ero
YCTaHOBMTb, TaK Kak B crlyyae nepeHoca ceTeBOro Kiio4ya OH AOJDKeH ObITb yCTaHOBMNEH A0 Nony4YeHus

canina c nHcpopmauuen.

2. Tony4yeHHbi B N. 1 darin nepeHecTM Ha KoMnbloTep S. 3anycmTte Ha Hem nporpammy KeyMan u

HaxxaTb KHorky “TepeHec Knoy” (“Rehost”):

Ecrnm Ha KomnbloTepe HeT Kro4yew,

KOTOpble BO3MOXHO nNepeHecTy, 6yp,eT noKasaHo

cooTBETCTBYHOLL €€ coobuieHre. Ecnn knoven HEeCKombKo, TO nporpamMmmMa npennoxuT Bbl6paTb

OAWH U3 CnUCKa.

B nosBuBLLUEMCS Ouarnore OTKpbITb NepeHeceHHbIM ¢ KomnbloTepa R dann. byaet cosgaH dann
AN nepeHoca knoda ¢ umeHem “HomepKnoua.h2h” u knou Oyaert yganeH ¢ komnbiotepa S.
dann Hy>XHO COXpaHUTL C NMOMOLL b0 MOSABMBLLIErOCH guarnora.

£ Key Manager

WHdopmawwma o
KIHOYE, .
Cnenok knoYa ShIETE
MaueHzMo. ..
dain MHdopMawma o
MaeHTHOMKELAN, . . MpHEMHKHEKER, ..
MepeHecTH Ko, Blixog

3. TMony4yeHHbii B N. 2 danin nepeHecTn Ha koMmnbioTep R. 3anycmts nporpammy KeyMan ecnn oHa
Obina 3akpbiTa MOCMe BLIMNOMHEHUs M. 1 U HaxaTb KHomky “ObHoBWUTL nmueHauwo” (“Update

License”).

&) Key Manager

WHopmaLma o
KIIHOHE, ..,
Cnenok kniYa D
NMAuEHzAD. ..
daiin MHhopMaLMA o
MaeHTHOMKILAM, ., [MpHEMHKHKR, .,
MeperecTi Ko, .. Brixoa

B nosiBuBLWIEMCS Ananore oTkpbiMs darna BelibpaTts TMN danna “Host-to-Host” n otkpbITs doann

File name: |  368130564754816000.h2h v|

Host-to-Host files (*.h2h) Y

Cancel
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B cnyyae ycnewHoro BbINONHeHWss OyaeT nokasaHo COOTBETCTBYHLLEe cooblieHne wunm
€006l EHME O OLIMOKE, eCNM OHa BO3HWKIA B MpoLiecce nepeHoca.

BAJKHO!

lMeped ebinonHeHue kKakux-iu6o Aelicmeulli Mo nepeHocy KJir4Ya Heobxodumo ybedumbcs,
ymo Ha oboux [MK ycmaHoeneHa oduHakoeasi eepcusi License Manager, u e cny4ae
Heobxodumocmu o6Hosumb Opalieep. AMO MOXHO cdejlamb C MOMOWbLIO MpPO2pPaMMbI
KeyMan, exodsiwieli 8 nocmasky dPIPE (nanka Sentinel).

B xo00e npouedypbi 3auMcmeoeaHusi JIUUeH3Ull Ha4uHasi ¢ co30aHusi ID ¢patina Ha akyenmope
u 0o MoMeHma npumMeHeHusi nuuyeH3uu u3 H2H kpaiiHe He pekomeHOdyemcsi 06HoO8/IAIMb UNU
nepeycmaHaesiueampb Opalieepbi Ha ob6oux [IK.

7 AnekTpoHHaA Tabnuua DDE

Tabnmua DDE ocyuwectBnsieT uHTepdeic mexay BBOAOM UCXOOHbIX OdaHHbIXx (M[), 3anyckom Ha
pacyeT 1 npocMoTpom pesynbTatoB nporpammbl dPIPE 5. BBog W[ Bo3MOXeH B OBYX pexumax:
aKTMBHOM — C AWHAaMWYECKOW TpacCUpPOBKOW M OTobpaxeHnem Habupaemoro TpybonpoBoga v B
naccvBHOM — 6e3 TPaCcCMPOBKM M NPOBEPKM CUHTAKCKCa BBOAA.

UHTepcenc Tabnuuybl

"7 dPIPE Development Environment - RA_SAFLEdpS
pain [pavea Brof aeponc PacedT  Ounolres a0 fadice  [oedue

| L e o[EZ0]eEH0 EAR[WLE L0 a WHD
B | @yvzgmmsﬂa D QP[] e e 2]

~=lol=

MaHenH HHCTPYHMEHTOB

NaHeNbt HHAWKaTopo e =
CTPOKa COCTOAHWA fte [T ee—

S —

EED Berd A o [l 1

&[40 | I 1570 1 | I

&[%0 | I 5|

E'NI 'I‘]'IIJ' | Sprrg Hangs

7 1485

GE] _ _ it &

1 | [

Raady Mosnpon: -45°  Haeno 355 Maawmali; 5,000 o s
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CnpagBka no dPIPE 5

B enmaeHoM okHe  nporpammbl oToGpaxkaetcsa nmbo rpadmdeckas mogens Tpybonposoga, nmbo
onuncaHne mMoaenu B Buae Habopa KoMaHg, a3blka BBOAA MCXOAHbIX AaHHbIX nporpaMmmbl dPIPE.

Mpn HaxxaTm nNpaBoOM KMaBULWIKM MbilUKM B 06NMacT rnaBHOroO rpagmyeckoro OKHa BO3HUKaET
KOHMEeKCMHOoe MEeH0, NO3BOMNAIOLL ee BbINOMHATL CcreayoLun Habop onepauuii:

9 BpaweHne

MepeMelweHHE
MlacwT aAHpoEaHHE
L
¢,F TpéxmepHose HzoOpakeHHE Chrl+F10
MokasbiEaTE Y30e! Shift+P
MokasbIEaTE METKH YINO0E Shift+M

@ BRICTREA HHEORMALMA

2>

MIZMEpEHHME DACCTOAHMA

% | BblaeneHke

ZMEHMTE L

BpaweHue (tg ): NOBOPOT MOAENM NPU MOMOLLM MbILLW C HAKATOW NEBON KIaBuULLel;

Mepemelyenne ( ): OBWKEHWe MoAenu Mo 3KpaHy MpyM MOMOLLM MbIWKM C HaXaTon neBon
KnaBuLlen;

MacLuTabnpoBaHue: peXxnMm BblOENEHNs MbILLbIO OKHA ANsl yBenuMueHusi (BbIOop CBepxy BHU3) WU
yMeHbLLEeHNs (BbIGOp CHM3Y - BBEpPX) NMpocMaTtpMBaeMon Yactu mopenu. MaclwtabupoBaHue Takxke
BO3MOXHO OCYLLECTBNSATL KOMECUMKOM Mbiwn. Kpome 3Toro Anss macwtabupoBaHus MOTyT

MCMOMb30BaTbCA MKOHKM: "!{D** - YBENnM4YeHne C LEHTPOBKOM, ‘gl - YMeHblUeHMe C LEHTPOBKOW
(LEeHTpPOBKa MPOM3BOAUTCS OTHOCUTENbHO YacT 3KpaHa, Ha KOTOPOM MPOM3BOAMWTCS LLLENYOK feBoW
KraBuULLIEN MbILLN);

&
& o
TpexmepHoe nsobpaxenue (" *=): nepesod MoAenu u3 HUTo4Hon B o6bemHyto (CTRL-F10);
MokasbiBaTh y3nbl: BKIOYEHNEe 0603Ha4YeHMIn y3roB pacyeTHon mogenu (Shft-P);
MokasbiBaTb METKM Y3rOB: BKMHOYEHME OTOBpaXeHUss MeToK y3roB pacveTHon mogenm (Shft-N);

BbicTpasi MHdopMauMs (—): pexum, Npyu KOTOPOM LLEMYOK MO MOACBEYEHHOMY 3NeMeHTY/y3ny
BbI3bIBaET MHGOPMALMOHHOE OKHO:

WHdopmaumsa o6 anemeHTe:
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B Yudoprauua x|

=
Pipe
Havanmsvemi ysem "20": KoHevysri ysem "30":
X T Z X T Z
-4595.5 -1710.1 0.0 -4595.5 -1710.1 s5000.0

CevyseHME : "Pipel™

Marepuamn: "Materiall™

Harpy=ouHad DpyInoa: L1
=

WHdpopmaums o6 yane:

I Vudoprayma 5'

Fsen "40":
X ¥ A
=-7047.7 -2565.1 LSooo.o

3aKpEITE |

o Iﬁl
NamepeHmne pacctosHumn (
y3rnamu pacyeTHON MOAENN.

): PeXW, NO3BOMAIOLLUA U3MEPUTL PAcCTOsiHUE MeXAy OBYMS Jo6biMu

WNamepenve yrna ( E ). peXum, NO3BONSAOLUA U3MEPUTL Yron MeXAy ABYMS MPSAMOIMHERHbIMU
anemMeHTaMu

N3amepeHmre yrmos ( ) Mexay OCEBOW NMUHMEN NPSMOSIMHENHOrO 3MIeMEHTa U ero NpPoeKUMsaMn Ha
nnockocm XOY, Y0Z, X0Z

Bbigemuts (- ): pexxuM, NO3BONSIOLL Uit BbIAENNTL YacTb MOAENM A4S MOCNEeAYOLLUX onepaLuil no
KOMUPOBaHWIO, BCTaBKE, U3MEHEHMWIO 1 yaaneHuo BblbpaHHbIX y4acTkoB TpybonpoBogoB (CM. pasgen
"KonvpoBaHue, BCTaBka, U3MEHEHWE U yaaneHne y4acTkoB Tpybonposoaos").
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CnpagBka no dPIPE 5

OKHO ee00a 2eoMempuu COAEpPXUT Tabnuuy Ans Beoaa UL, kotopas UMeeT creaytoliiue nons:

Y3en - uaeHTMgMKauMoHHOe NMS y3ra pacyeTHONn Moaernu;

OnemMeHT — TN 3aneMeHTa; BblGOp TMMa 3neMeHTa OcyLllecTBnseTcs nubo npu [BOWHOM LU enyke
MbILLIW B COOTBETCTBYIOLLLEN A4elike, MMBO Npu HaxkaTum knaesuwmn F2:

x]

Arc (PasbkTe 0TEOAL)

Bend (OTEDA)

Zold Spr (MoHT, pacTamea)
Exp. Joink (KomMneHcaTop)
Flex (¥ npwrid anemeHT)

CEOFCTES, .

i

Miker [CerTopHOE KOneHa )
Pipe (MpAmaa Tpyba)
Reducer (Mepexoal

Rigid (MEcTKan ceAze) ok
Structk, Elem. (Banka)
Yalve (3aaeHwea) FirTiae

Cnpaeka

i

Tunbl 311EMEHTOB B MEHIO CBsi3aHbl ¢ komaHgamu dPIPE criegytowum obpasom:

MeHto OnucaHue KomaHabl
Arc KomaHga ans pasbuerns otBoga | BEND (2)
Bend otBoa-1 BEND (1)
Cold Spr. MOHTa)XHasi pacTshkKa CS

Exp. Joint KOMMeHcaTop EJ, EA, ET, EH, EG
Flex ynpyrum anemeHT EJ

From Hayano BeTBu FROM

Miter CEKTOPHOE KOIEHO MTR

Pipe npsimas Tpy6a PIPE_
Reducer nepexop REDU

Rigid XecTkas CBA3b RX RP
Struct. Elem. barnka S

Valve apmatypa VALV, V1, V2

[ononHutenbHOe peaakTMpoBaHue CBOMCTB 3f1EMEHTOB

Bbl6Ope nyHkTa "CBonctea":

ocyLllecTBnAeTCA U3 KOHTEKCTHOINO MEHI0 Mnpu
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1]
Bend E00 1] C

88 HakTH. .. Ckrl+F

MoKasaTe INEMEHT Ckrl+3hift+F

BCTaBMTE CTpOKY ki

%’ W AANHTE CTROKH Ckrl+D

CEOFCTES. ..

L/R — pgnvHa anemeHTta/pagunyc oTBOAA;

dX, dY, dZ (Fi, Teta, R) — HanpaBneHve asnemeHTa (3agaeTca NMbOO B [EKAPTOBOW cuUCTEME
koopauHat, nmbo B cdepuyeckon). llepeknoyeHne Mexay pexumamm ocyllecTBnseTca nmbo
ABOVIHBIM LL{€/TYKOM MbILLY MO COOTBETCTBYIOLL UM 3aroroBkam Tabrnuubl, NGO 13 KOHTEKCTHOTO MEHH0
(HaxxaTMe NpaBOWN KHOMKN MbILL W) Npu Bblbope nyHkTa "OTobOpaxkaTts B KOSOHKE...":

d dr dZ Hon. JaHHelE
000 0 0 Anchar
1] 1] s000
-5000 88 HaFTH. .. CLrl+F
MoKasaTe 3NSMEHT Ckrl+3hift+F
0 BCTaBMTE CTPOKY »
B0 g-.l' ¥ AANMTE CTROKHK Chrl+D
QToOpaMaTe B KONOHKE, .,

Odon. AaHHble — OaHHble, CBSI3aHHbIE C y3MamMy pacyeTHOW MoAenu (onopbl, COCPEAOTOYEHHbIE
napameTpbl, TPOWHUKU 1 T.A4.). BbiBop TMNa gaHHbIX OCyLLecTBnsieTcs NMMbo Npy OBOWHOM LU endke
MbILLM B COOTBETCTBYHOLLEN siYeliKke, MMbo npu Haxatun knasuwmn F2:

Aon.nadHsie y3na: 30. El

THNEl AaHHEIX: JaHHEIE y3na:

0, Force [ fMHamMHeckas cinal
D, Gap (fKHH, ¥YNop © 3a30paH)
Damper (Jemngep)

Farce {Cocped. Harpysen)
Guide (HanpagnAkwaa onopa)
Reskraint (MHH, W Yr, cBAZH)
Rod Hanger (HECT, noABECka)
Sliding (CkonesAWaa onopal
anubber (AMH, aMopTHzaTOR) "
Spring Hanger {¥np. noaeecka) =~

Stress Disc

Support (B-KomMn, onopa)l j

i S

OTHEHS | CNpaeka
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CnpagBka no dPIPE 5

Tunbl
cregytow v obpasom:

OONOJIHUTENbHbIX AOaHHbIX B MNOABMBLUEMCA Auanore cBdA3aHbl C

komaHgamn dPIPE

Ouwanor OnucaHue KomaHabl

Anchor aHKepHasi onopa ANC

D. Force cocpenoToveHHas AnHamMmmyeckas cuna DERC

D. Gap OVUHAMMYECKMIA YMOp C 3a30pOM DGAP

Damper aemndep DMP.

Force COCPEefOTOMEHHbIE Harpy3ku EOR

Guide HanpaensoL,asa onopa STG, STG-

Restraint NMHENHbIE 1 YTIIOBbIE OMNOpbI STS, SRS, STS+/-

Rigid Strut XEeCTKNN CTePXKEHb STRT

Rod Hanger »KecTkas nogBecka ROD

Sliding CKonb3siLL asa onopa STZ.STZ-

Snubber OVHaMNYECKMIN amopTU3aTop SNUB

Spring Hanger ynpyrasi nogsecka/onopa SPR

Stress Disc. JOMONHUTENBHbIE TeMnepaTtypHble HanpsxeHus | STR_DISC

Support 6-koMMNoHeHTHasa onopa SUP

TEE TPOMHUK TEE

THA Out BbIBOA, OTBETHbIX BpemMeHHbIx | TH_OUT
3aBMCUMMOCTEN/MHOMKATOP NepemeLL, eHui

Weight cocpenoTOYEHHbIN BEC CcwW

Weld CBapHOW LLOB WLD

PepaktvpoBaHue xapakTepucTVK 4OMOMHUTENbHBIX AAHHBIX OCYLLECTBMSETCH MO0 M3 KOHTEKCTHOrO
MeHI0 Mpwu Bblbope NyHkTa "Ceolicmea™

Haon. JaHHes CeyeHue [punna
Anchor Pipel LG1
88 HaiiTh Chrl+F
MokaszaTe 3NEMEHT Ckrl+Shift+F
BrTaBMTE CTpOKY k-
Dramper
0 Farce gﬁ* ¥AANHTE CTPOKHK Chrl+Dr
CEOHCTEA. ..

mnnm no ﬂ,BOIZHOMy L eM4Ky B OKHE OOMOJIHUTENbHbIX OaHHbIX.

CeyeHue -

UMs1 nonepeyvHoro cedeHust Tpydonposoaa (komaHga PIPE), nnbo vms ceveHus ans

GanoyHoro anemeHTa (komaHga BEAM); Beibop ceuyeHust ocyL ecTBNAETCSA NpW HaxkaTum Knasvwmn F2

B COOTBETCTBYIOLL EM S4ENKe UM MO 2-HOMY LLLeNYKY fIeBOW KHOMKW MbILLN.
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lpynna - UMS Harpy3o4HOM rpynnbl y4actka TpybonpoBoga; BbiGop Harpy3odHoOW rpynnbi
OCYLL eCTBNSAETCA NPU  HaKaTum KrnaBuwn F2 B COOTBETCTBYIOLLEN AYENKe UMK MO 2-HOMY LU eNnyKy
NEBOW KHOMKU Mbiwn (CM. Takke komaHgoy OPVAL). lMpu ABOMHOM Lienyke No 3arofioBKy 3TOM
KOMOHKM MPOUCXOOUT MEPEKNoYeHNne Ha Kkarteropum TpyObl Marnoro/6omblioro guameTpa. (CMm.

Mpunoxenune XV n napameTp 'SBP')

KommeHTapun/Ima — nonb3oBaTensCkne KOMMeHTapum (Mobble gaHHble, cnegytoume B CTPoKe

Garina UL nocne cumBona "Toyka ¢ 3andaton”). Takke 3Ta KOMOHKA CINyXWUT NS onpegeneHus

UOEHTUGMKALIMOHHOIO MMeHW YyyacTka TpyGonpoBogda. [lepekniodeHve Mexay pexumamu
OTOOPaXKEeHMsI OCYLL EeCTBMSIETCS MO aHasorMm ¢ HanpaBlieHNeM 3SieMeHTa.

CTpoKa COCTOSIHUSI COAEPXWUT MHGOPMaLMIO, OTHOCSLLYIOCS K TeKyllen CTpoke, O BO3MOXHbIX
owunbkax npu BBOAE NUCXOAHBLIX AAHHbIX.

MaHenb MHAMKATOPOB OTOOpaXkaeT cTaTyc knaBuatypbl: 3arnaBHble OykBbl (CAPS), pexum
BcTaBku (INS), pexum BBoga undp (NUM), a Takke napametpbl TEKYLLIEro Buaa B FNTABHOM OKHE
nporpaMmbl. pyv OBOVMHOM Lienyke MbIlWK MO NaHenu WHAMKATOPOB MOSIBNSETCS  AuMaror,
No3BOMSALW A 3afaTb Kenaemble napameTpbl + W3MEHUTb OTHOCUTESNbHbLIN MacwTab guameTpa
TpybonpoBoga (onuusi noriesHa npu oTobpakeHWM MPOTSHXKEHHbIX NMHUIA Tpy6 Mamoro guametpa,

Takxe Bbi3biBaeTca knasnwamm CTRL+ GREY"+”/ CTRL+ GREY”-")

-

.
Mapametpel BMaa I,i:h,l
MosopoT -45 MacwTah 1
HaknoH 35 MaouTah 2
JuameTpa
@ Mpanycl PaawuaHs
Ok { | OTHMEHS
L

HaBurauunsa no tabnuue

CBA3b Mexay rMnaBHbIM OKHOM MporpaMMbl W OKHOM BBOAa reOMETpuM OCyLLecTBndeTca B
"aKmMBHOM" pexume cnegytou,um obpasom:

1. npn Hasurauum no CTpOoKam Tabnmupl COOTBETCTBYHOLLNE IJIEMEHTHI pacquHoﬁ moaenu
nogcBevYnBa0OTCA U MepLatoT.
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CnpagBka no dPIPE 5

i1 dPIPE Development Environment - bend.dp5
$aiin Mpaeka BWA Ceperc Pacu8T  OCHOBHEIE A3HHEE 0N, A3HHEE oMok

E=1EES EEEE G EEE
[BA4|:@HVTFERYEOIRAN

=[Ol x|

RPEHlEARe=LaBlo Tl
U!r' 7 Y

-l ————— noAcCeeYeHHLIT JIeMEHT

TeKyIIee ITOJIOKEHHE Kypeopa B TablHIle

Yaen I nerieHt LR Fir Theta® T Jon. IaHHeie CeueHns pynna =

10 From o 0 1 Pipel LG1
20 1000

30

n 1nnn =
1| 3

Ready MosopoT: -45° HatnoH: 35¢ Macwrab: 1.000 s 4

B oma| =

YacTtota MepuaHua perynmpyetca B 3akrnagke '"rpadwka”, B none "YHactota mMuraHus TeKyLlero
anemeHTa".

2. ecnu Ha 9KpaHe oTobpaxkaeTcs fUWb YacTb Mogenu, To Mpu HaBuraumu rno cTpokam Tabnmupl
NPOVCXOAMUT CUHXPOHM3aUMS MeXay TekyLL UM NOMOXeHMeM Kypcopa B Tabnuue n otobpaxaembim
y4acTKOM pacyeTHoW Mogenu. 3Ty Onumio MOXHO OTKIIOYUTb, CHSB COOTBETCTBYIOLLYIO ranoyky B
3aknagke "rpadmka" (dnaxok "ABTOMNO3NLMOHMPOBAHME NpY HaBurauum B Tabnuue");

3. npu ogHOBPEMEHHOM Haxkatum knasuwm "Shift" n gBONHOM L enyvke NeBON KraBULLIEN MbILIW NO
3NIEMEHTY B rpadwmyeckoM OKHE NPOUCXOAUT NGO nepexon 13 rpadmMyeckoro okHa Ha
COOTBETCTBYIOLL YO CTPOKY Tabnuubl, MO0 BbI3OB COOTBETCTBYHOLLLEMO AMarnora CBOMCTB 3TOr0
anemMeHTa unu onopsbl. B okHe «[padwmkay MOXHO HacTpouUTb YA0OHY KOMOUHALIMIO KINaBuLLI
(rpynnoBown 6okc «Shift + 08oUHOU WEeIY0K 10 ArIeMeHmMy»)

PeXum yactuyHoro otobpaxeHunsa pacyeTHOM moaenm

Mpwn Haxxatmn knaeuwmn F4 ( 9) NosIBNSIETCA crneayoLuin gmanor:
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lNokazaTe 3NEMEHTEI NO EaTercpHam

Bribopii

Hoean P CoXpaHUTE YaanuTe

LabnoH KaTeropiu
- |

TpyBonpoEoaHslE CHCTEMBI “

CrkpbiTe MokazaTte

10MAX 12BRO02 A
10MAX 12BRO03

10MAX20BRO0 1

10MAX21BRO0L %
10MAX21BROD4
10MAX 11BRO0E
10MAX 11BRODT
10MAX 11BROD2
10MAX 11BRODZ
10MAX 11BROC4 4
10MAX23BRO01T

10MAX23BROD2 v

a0 T e U Lo Vo e

1

FLELELE

OTMeHa MPMMEHKTE Cnpaeka

Mone "dwmnbTp" npegHasHadYeHO AnA OTODOpaXeHUs 4YacTm 3feEMEHTOB M3 BCEro Cnucka no
3apaBaemMon macke. Hanpumep, ecrim BBec macky *MAX12*, To ananor npnobpeTeT Takon BuA:

lNokasaTe 3NemMeHTbI No KaTercpHam

Bribopkia

Hosas e CoXpaHuTE ¥aoanuTe

WafhnoH KaTeropi

| | TpyGonpoEoAHEIE CUCTEMBI W

CEpbITe MNokazaTte

10MAX12BRO02
10MAX12BRO003
10MAX12BR 403
10MAX12BR 402 [ 23
10MAX12B6R401
10MAX 12BR 404

1

1

FlELELE

OTmena MpHUMEHKMTE Cnpaeka
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CnpagBka no dPIPE 5

Cnucok "Kateropmmn" cogepXut xapakTepHble MNpuU3Haku rpynnupoBKM Yy4YacTKOB TpybonpoBogHom
cuUcTeMmsl:

. no HauMeHoBaHMWIO y4acTka TpybonpoBoga (napameTp hame);

. no ceveHusm (komaHga PIPE);

. no matepuanam (komaHga MAT);

. no Harpy3o4HbiM rpynnam (napametp LG komaHabl OPVAL);

. no rpynnam oOnop, OTHECEHHbIX K TOMy WM WMHOMY Habopy CnekTpoB oOTBeTa
("Cericmmueckue rpynnel onop”, napametp GROUP komaHabl SPEC)

. no yyacTtkam Moaenu, OTMeYeHHbIM Kak "TpyObl Manoro anametpa” (napametp SBP, cwm.
MpunoxeHune XV);

. No BeTKaM, He CBA3aHHbIM Mexay coGoi obL M yanom unmn napametpom CNODES;

. Mo yyacTkam BbideNeHHbIM C TMOMOLWbI WHCTPYMEHTa Anst  BblOOpKM >

CM. BUAgOKAUM

. Mo yyacTKkam, OTHECEHHbIM K pasfnUyHbiM CENCMUYECKUM KaTeropusm B COOTBETCTBUM C
HIM-031 (napametp SCTG)

. Nno y4acTkam, OTHECEHHbIM K pa3HbIM Kraccam Ge3onacHoct (napametp CLS, pacuetnl

no ASME NB/NCD)

TpyGonpoBoAHEIE CUCTEMEI w

TpybonpoBoAHLIE CHCTEMBI
CeveHua

MaTeprans!

HarpysodHeIe rpynnk

4 Cefcn, rpynnel onop
Tpybbl Manoro gMaMeTpa
HecBAZaHHbIE BETKM

9 BrlaeneHue

CERCMMYECKME KATEMOpMK

[pynmnbl 3NEMEHTOB, OTHECEHHbIX K TOW WM WHOW KaTeropuu otobpaxatoTcs B JIeBOW WM MpaBoW
Yac guanora (nona "ckpbiTb" M "nokasat"). B 3aBMCMMOCTM OT BbIOpaHHbLIX FPyMnn 3/1EMEHTOB,
MoZenb MOXET 0TobpaXkaTbCs YaCTUYHO:

. dPIPE Development Environmenl 1 -FW_STAT.dp5 I8l
@it [pooka Gia Ceponc PoceeT Qrroembe adwe don, Adwbe [lonous

IDEERC S s BRrlEeE%0eEN EARE LT a8 0 gwHH|
[AA$:BHRETFES P6 QR [2)é B e

>l

Usen Fnemer [ dr &z Do, Nankere Ceneriie Tpymna Kowrekmapui
110 Foom 0 0 A| Anchor | 325042165 1165 700 arp nepeveLEnA

BE] 4325 pring Hange
EE] Cl Fesrant =

Ready Mosopor: 50°  Haknow: 30°  Macwrabs: 1605 s
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A0 BbIOOPKKU
i3 dPIPE Development Environmen! - FW_STAT.dp5 =8l
@aiin Mpaeka Bud Ceperc Pacu8T OCHOEMble AakHbie 0N, AaHHele Mool
Elz)E e E e O[ElZ0jeTmnAAREIT=BW S UMM
AN :IHKZFER PG OIRQRQR[E+ H= e 2]
EEEEE =
u 3 nersent LR ‘ 3 dr z Lon. Larsie, Cevere Tpyrn: Konveriray P ;l
110 From 0| 0| 1 Anchor 326x42_165 165, ? A0 Harp neperewiea
220 4325, S pring Hanger|
EE) 4w‘ Festiaint =
MoeopoT: -50° Haknou: 30° Macwraf: 1.605 NS

Ready

nocrne BbIGOPKU

nepekn4veHne mexay 0To6pa>|<aeM017| YyacTblo Modenu n Bcei mogenbto ocyulecTsndeTcda no

koMbuHaumm knasuw SHFT-F4.

[ns kateropun "CeyveHust" NOMMMO quIbTPa, HACTPOEHHOTO HA UMEHA CEYEHUIN, BO3MOXHO
npumMeHeHve dunbTpa No BENUMUYMHE HapyXXHOro AnaMeTpa Tpybonposoaa:
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MoKazaTe INEMEHTEI N0 KATErOPHAM x|

LWafnoH KaTeropkm
I * ICE‘-IEHHH - I
CKPBITE MokazaTte

AGO0E =~ » |
tol105T24 125 17
bendATMAZ00_108
35136

toATM300:125 13 |
ts1105T24 125 17

A300E_i0

325x1Z_i0

to0405T24_125_18 4 |
tsATM300x300

52512
bolBOSTE4_125 17«

[ o ol el s T, R, K |l B

MHAETR N0 AHAMETRY

( oT I 200 Ao I 400

'R_ f’

Ok | OTHEHA | ﬂpHMEHHTbl _Mpaeka |

BbibpaHHYt0 419 0TO6paXKeHMs YacTb PacieTHOM MOZEIN MOMKHO COXPaHWUTb NoJ,
NPOW3BOJIbHBIM UMEHEM M 06PALLATLCA K HEW KaK B TEYEHWE TEKYLLLETO CeaHca, Tak U B
nocneayowmx ceaHcax paboTbl c mogenbio. MHbopmaLuma o BbiIbpaHHbIX y4yacTKax gobasnaercs
B paitn *.dp5 nocne komaHapl END_OF DATA:

CM. BUAeOKAUM

KonupoBaHue, BcTaBKa, MU3MeHeHMe U yaarneHne y4acTkoB
Tpybonposoaos

[ns onepaumii ¢ YacTbio Mogenu Tpy6onpoBoaa HEOOXOANMO C MOMOLL bl MHCTPYMEHTa Ans

BbIGOpPKY > pPacnoroXXeHHOro Ha NaHen MHCTpyMeHToB "Tpy6onpoBoa" v Takke JOCTYMHOro 13

KOHTEKCTHOIO MEHKO MbILLN, OTMETUTL MHTEPECYIOLL nn Yy4acToK. 310 MOXHO caenaTb C NOMOLL b

MbILLKM, MO0, BbIAENMB y4aCTOK PaMKOK, NMNMOO LU eNKHYB NEBO KHOMKOM Ha HYXXHOM 3nemeHTe. Bo
BpeMs onepaumu BbIOOpKU paboTatoT cnefytoLne npaesuna:

® O[VHOYHBIV L eMNYOK NEBOW KHOMKM MbILLN - OTMEYAETCs TONbKO OAMH 3MneMeHT. [1pu NoOBTOPHOM
L enyke BbIOOpKa OTMEHsIETCS;
® LL|eMYOK NMEBOW KHOMKU MbILLN C OQHOBPEMEHHbIM yaepxaHueM knaesuwin SHFT - Beibop Bcel
BETKYU;
o npu yaepxaHun knasuwin CTRL BbIGpaHHbIE 3NeMeHTbl 400aBNATCA/UCKMIoYanTC 13
Habopa, OTMEYEeHHOro 40 3Toro.
Onepaumsi BbIGOPKN MOXET NpepbiBaTLCA Ha Nobble Apyrve onepaumn, CBA3aHHbIE C HABUraumen no

Tabnuue, a nocne MOBTOPHOIo HaXXatmd Ha KHOMKY S BO30OHOBNATLCS.
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C BblGpaHHOI YacTbio MOAENM MOXHO MPOU3BOAUTL CriedyloLl e onepaumu:

» V3ameHATb:
- UMS yYacTKa;
- CeYeHue;
- maTepvan;
- Harpy3ou4Hyto rpynny;

» Ypanats BblOpaHHbIE 3NIEMEHTbI Kak CTPOKM Tabnuubl (Npy 3ToM nporpamma byaet
WHTEpPNpeTMPOBaTh yKazaHHOe eNCTBME KaK yaaneHue CTpoK B TEKCTOBOM hansne, T.e. ecniv B
BbIOOPKY nonageT Havyano BeTBM, TO TeKyLL as BeTka "ckrnentca” ¢ npeablayLlen, 4To Ypesarto
n3meHeHnemM obLL e reoMeTpum Mogenm)

» Yaanats BbiGpaHHble aneMeHTbl U 3adwmKcUpoBaTe MOAENb: Npu 3Tom obLasi reoMeTpus ocTaeTcs
HEn3MeHHON

> [NepeHyMepoBbIBaTb Y3rbl BbIOpaHHOW YacTy Mogenm

» [NoBopaymBaTb YacTb MOAENN BOKPYT rrnobansHon ocu Z

» 3epkanbHo oTobpaxaTtb BblAENEHHY YacTb MOLENN OTHOCUTENBHO nrockocTen XZ nim YZ

YKasaHHbIN CUCOK onepaumii 4OCTyNeH MO0 M3 KOHTEKCTHOTO MEHIO MbILLM, NMBO Yepes NyHKT MeHIo
"[NpaBka/A3meHnTL"

BbloeneHHyo YacTb MOAENM MOXHO CKONMPOBAaTb AN Nocneayoll el BCTaBKM NGO B TEKYLL YO
Mozaenb, nnMbo B Apyryto mogens. KonvpoBaHue ocyL ecTBRSETCS C NMOMOLL b KOMBUHALIMM KNaBuLL

CTRL-C, nm6o n3 meHio "[Npaeka/Konupoats". lNpu konupoBaHK crieqyeT ykasaTts 6a30oBbin y3en,
OTHOCUTENbHO KOTOpOoro 6yaeT Npon3BoAMTLECS NOCNeayoLl asi BCTaBka yvacTka:

BbibepuTe Eaz0BLIA ¥3En X|
LLlenkHHTE NEBOH KHOMKORA MbILLM
Ha y3ne & Cpadkyeckom OKHE MK
BEEAMTE METEY ¥3Na

L OTHEHA |
BazoBLIA ¥3en: I 1)

BcTaBka CKOMMpPOBaHHOMO y4acTka OCYLL eCTBNSIETCA C MOMOLL b0 KOMOMHaumm knasuw CTRL-V, nnubo
13 MeHto [NpaBka/BcTaBUTb. [py 3TOM BO3HMKAET OKOLLKO C M300pakeHWeM CKOMMPOBAHHON YacTu
MoAdenn U ananor Ans BCTaBKU:
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[ dpupe 572 (uidsJum 1 2012)-mogeiaps ol
©aiin  Mpoexa Bna  Ceponc  Faculr  Ocnoomoe aormees  Aon. aomes  Momows
Y= -IE et #1251 @pElHA N OENENROEARLN DT B WD OT,
AASG I @HETIPENEY B4 QO MR [Fe Bk =y
B
o
u COrHo ©
W300paKeHUem -
o _ CHOMMPOBAHHOW P T
™ - y HACTM MOOBNM Bacl;ggﬂdnﬂ
= ocroere F
s Hoees yaen: Euiparsioie yari; [
' r T
B’ 5
~ Jasame Crpaoka I
A q FOOPARHATE
¥ K|
A K
-
Wenose yaneer Crone s
z ana
; Y
— =
Ysen | Anevent LR & v @ | lon Dorase Coverae Tpyna Kona
8/70 0
EE] Berd | LR 0 2000 [ ]
10100 | 1600, |Sprirg Harger J
(0D [ |
q I il
]I’mm | Tpodrasas
Ready Mosopor: 25° Haxnow; 35% Macwrab: 1,000 CAP NUM OVR.

CyLLI, €CTBYET HECKOJIbKO CNocoboB BCTaBKU CKONMpoOBaHHOIo y4yacTka:

> BCTaBWTb y4acTOK B CYLLLECTBYIOLL WA y3en (y3rbl) MOAENW: AN 3TOr0 HYXHO LU eJIKHY Tb NEBOK
KHOMKOW MbILLM Ha HY>XHOM y3ne, nMbo Hanevatatb MeTKy yana B norne "HoBbii y3en". [1na BBoga

HECKONbKUX y3M0B criegyet yaepxusats knasmwy CTRL;

» BCTaBUTb Y4aCTOK, UCMOMb3Y4 nm6bo abcontoTHbIE KoopawuHatbl AnA ©asoBow To4kK, NMbo

KoopAauHaTtbl OTHOCUTESIbHO CYL ECTBYOLL Ero y3sia Mmogenu:

BcTaeka

OTHOCHTENEHD Y3Na! ~HoopAHHATEI

I 30 % I 1000 BelfpaTe
Y3kl
i I 0 v JadaTh
KOOPAHHATE
z I 0

OTHEHS

[ owo |
=

Cnpaeka

Cne,qyeT MMeTb B BUAYy, YTO B CKOI'II/IpOBaHHbIVI Yy4acCTOK nonagarT TONIbKO Te AaHHble, KOTOpPbIe
OTO6pa)KaIOTCF| B MOMEHT KONMMpoBaHUA. I'Ipvl 3TOM cencMmudeckme rpynnbl onop n gaHHbIe,
CBA3aHHbIe C peXnmamu pa6OTbI pr6OI'IpOBO£I,a (Hanpmmep, npegonpeneneHHble cMell eHna onop 1

COCPenOTOYEHHbBIE HArpy3Kkn) He KOMMpYHTCS.
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U3meHeHne cpopmaTa oToOpakeHUsa uncen

Onupnsa ans nameHeHus dopmata otobpaxeHus yncen B Tabnuue "MeomeTpusa” n ona gaHHbIX,
CBSI3aHHbIX C y3amun pacyeTHON Moaernu, s KOTOpbIX HY)XXHO 3afaBaTtb HanpaBneHve. [uarnor
BbI3blBaeTCA M3 Tabnmupl "MeomeTpmsa” npy ogHOBPEMEHHOM Haxatum knasuwmn CTRL Ha knaBuatype
1 NpaBoW KHOMKWU Mblln. B nosiBUBLLEMCS KOHTEKCTHOM MEHIO HY)XXHO BblOpaTh MyHKT
«A0NoNHUTENBLHOY». B NosiBMBLLEMCS AManore MOXHO HacTpouTL dropmart Yncen (YMCro 3HaKoB rnocre
OECSATUYHON TOYKN):

Onuwwn oTobpaskeHna

FPopmat ucen > 1 UpeTa

Mpumep=123.456 MpHMerTE K

| 123.aiﬁ| | KomMMeHTapMWi “ |
cinsesqm:= RN TR T ol 11

B FENENN
ENNFEENEN
EfFEEEEERN
EEEEEEER
EEEENETE

[] Kokeutbie Hynm

WenonesoeaTe OpMETH B
PERaKTOPE

FPopmat umcen < 1

Mpumep=0.123

| 0.123] Ipyroit uset |

Decnt-e snakn Rl Bonblue UBETOB =5

[ Konesnere oy (® Foreground (") Background
MNooTESp#aaTE YOBNEHWE CTROK HacTpoiikm no

YHOMaHW0

O

NaHenu MHCTpyMeHTOB

Ona ynobHon pabotel ¢ dPIPE Tabnmua BBoga ucxoAHbix AaHHbix DDE ocHalleHa criegytolum
Habopom naHener MHCTPYMEHTOB, KOTOpPble MOryT HacTpauBaTtecd Nonb3oBaTtenem:

MaHenb OToGpaxeHue

Octomiz DR D" =295 FA8 2 6
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CnpaBka no dPIPE 5

Tpybonpoeoj
DaHHble B © 8 f B .0 @A N &
Pacue - -
et S TsEBuse oW
Fpadhusa ANe iONKTPELCY O QAR| %6 EE
[lononHuTe Kbl
e JaHHble &Jﬂﬁ“g%é%n@$&
Yo v X
YTunutsbl ﬁ H
padmyeckun B e
BBO, Q__I] =1 H E E

MaHerm NHcTpymeHToB (M) NO3BONSIOT NpsATaTh UM MOKasbiBaTb OTAEMbHbIE KHOMKU MO >KEaHuo
nonb3oBatens. Hanpumep MOXHO cnpsTaTb KHOMKW, KOTOPbIE pegko uchonb3ytotcsd. [Ons aToro

HY)XKHO:

1. LWEénkHyTb neBow KHOMKOM MbIWK Ha cTpernke cnpasa oT [MN:

JCHOBHBIE JaHHEE

Aon. gaHHele  [NoMowes

LB 3810 01| @ Bt B

FESZY S5 QQ

2. HaBecm Kypcop MbIlLM Ha NOSIBUBLLEECS BbiNajawlee MeH «[ob6aBuTs nnu yaanuts KHOMKUY.
MNosaButca meHo ¢ meHamm M.

3. HaBecmm kypcop Ha ums [T, KOTOPYIO HYXHO W3MEHWUTb, W B MOSIBUBLUEMCS MEHIO LU Ernkas
MpPaBoON KHOMKOW MbILLIM Ha KHOMKE OTMETUTbL KHOMKW, KOTOpble AOSDKHblI OblTe OTOOpaeHbl Mnm
CHSATb OTMETKY C KHOMOK, KOTOpble AOIMKHbI ObITb CnpsATaHb!:
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suc  Pacdér  OcHoBHHE gavHeie  [on. gaidde  Momows

e = Q. BEBA \LOEMBNRO AARR I ¢
?ﬂ“ A0BAEMTE MAKM YAANUTE KHOMKW ¥ OcHoBHaR r“‘i_e E ﬁ " %g g? Z % @ ; tll ,Q i
{ Tpy6onposog L] T AuHamnyeckan 0TpPUCOEK] Ctrl+F5 B

M ocomue e NP — Fs

Aonoauutensmee Jannee  F|| m Texer

. =
//- A Wy [epenymeposats y3nbl...

MosepHyTe BoKpYr Z...

H 3eprancHO OTPaIUTE...

.k Onpepenute ceficM. rpynne onop...

o % Bogenute

Beset Toolbar

Ecnun Ha ware 3 Bbibpate nyHKT MeHio «Reset Toolbar», To Ha [/ 6yaeT otobpaxéH Habop KHOMOK,
YCTaAHOBIIEHHBIN A151 HEE MO YMOMYaHMIO.

Ha ware 2 MoxHO BbIGpaTb NYHKT MeH0 «HacTponku». (Takom ke MyHKT MEHI0 eCTb B MOAMEHIO
«CepBWC» rMaBHOro MeHI0 nNporpammbl.) MosiButcs anarnor:

i -
Hacrpoiixm w

KnaeuaTypa | O

KaTeropma:

fosin : (@
i
ke

KomaHak: Texyue KNasHLLM:

BepHYTLCA K coxpaHein Cird+T | | OpwceonTs
Beixoa |
Hosia [ -
OTKPEITE. .. |
CoxpaHiTe !

CawrmeiaTie Crmsdaew

HAWHATE HOBO® COMETAHWE [ Chpoc ]
CnMcaHe: Knasy:
OTKPEITE NGCNEAHIHD

COXPAHEHHYID PELESKLIND
thaina

Ha 3aknagke «KnaesumaTypa» 3TOro gmuanora MOXHO HacTpouTb «ropsiume knasuwuy. Ha 3aknagke
«Onummny MOXHO BbiOpaTb 4ONOMHUTENBHbLIE ONUMK 0ToOpaxxeHus M.

OcHoOBHas naHenb

KHonka OewnctBune Fopsymne knasuwmn
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CnpagBka no dPIPE 5

IE Cospgats HOBYHO Mofernb CTRL+N
B OTKpbITe darn ¢ cyLy ecTByOL e MOAENbIO CTRL+O
[:,] CoxpaHutb mogernb CTRL+S
I3l

"Bblpe3ats” gaHHble (paboTaeT B TEKCTOBOM OKHE) CTRL+X,

4 SHFT+DEL
"KonupoBaTte" AaHHble (paboTaeT B TEKCTOBOM OKHE) CTRL+C
"BcTaButh" AaHHble n3 Oydepa obmeHa (paboTaeT B TEKCTOBOM CTRL+V
OKHe)

E: BcTaBuTb HOBYIO CTPOKY Mo, TekyLlen (paboTaeT B OKHe CTRL+ENTER
"TeomeTpua™)
;E BcTaBuTb HOBYIO CTPOKY Hag TekyLlen (paboTaeT B OKHe CTRL+SHFT+ENTE
"TeomeTpua™) R
%, Ypanute CTpoKy (paboTaeT BO BCex OKHax ¢ Tabnmuamu ganHbix) | CTRL+D
E BcTaBuTbL CTPOYKM C KOMMEHTAPUAMU B Tabnuuy ¢ reomeTpuen -
& MokasaTb/cnpsTatb KOMMEHTapUK B Tabnnue ¢ reomeTpmen -
&
4l Monck TekcToBOW MHGOPMaLMK B Tabnuue ¢ reoMmeTpuent CTRL+ALT-F
N Monck y3roB No MeTkam U KOMMOHEHT (3M1EMEHTOB, OMop) no
CTRL+F
GR MMeHaM naeHmgmKaTopoB
OTtmeHuTb NpegblayLyee aenctsue (paboTaeT ToMNbKO B CTRL+X,
rpagm4yeckoM OKHe) ALT+Backspace
BepHyTbcs Kk npeabigywemy pgenctmuio (pabotaet Tonbko B| CTRL+Y

rpagm4yeckoM OKHe)

2]

BbizoB MHdopmaumm "O nporpamme” (NokasbIBaeT TakKe
NMULEH3MOHHY0 MHAPOPMAaLMIO U KONMYECTBO MOAKIMOYEHNIA As
CeTeBOV BEPCUM NporpamMmbl)

Manenb "Tpybonposoa”
KHonka OenctBue Fopsiune KnaBuwM
BKnOUnNTL/BLIKIMHOUYUTE MHAMUYECKUI PEXXUM OTPUCOBKMN CTRL+F5
@ MepeprcoBats MoAENb OQHOKPATHO (TPAcCUPOBKA) F5
ﬂ BKmntoYmnTh/BBIKMIOYNTE TEKCTOBOE OKHO C MCXOL4HBIMU AaHHLIMM F7

MepeHymepoBaTL HOMepa Y3r10oB

MoBepHYyTb MoAeNb Ha NPOM3BOMbHBIN Yron BOKPYr rnobansHon
ocn Z
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3epkansHo 0TobpasnTb BCO MOAENb -

T BbibpaTts 1 Ha3HaYMTL cerncMUYecKkme rpynmbl Onop -

% WHCTpYMeHT Ans BbIGOpKM YacT Mogenu -

Tabnuubl C OCHOBHbLIMU JaHHbLIMU

KHonka OewnctBue Fopsymne knasuwmn

BKMoYMTL/BBIKMIOYUTE OKHO C TABNMYHBIMW AaHHBIMUY MO
reomeTpumn Tpybonposoaa

BKnoUnTL/BLIKMIOUYUTL OKHO C Tabnmuen TpybonpoBogHO
apmaTypbl

BKntoUnTL/BBIKMIOYUTE OKHO C Tabrnumuen ceveHnn Tpyo -

BKkntoYmnTL/BBIKNMIOYUTL OKHO C Tabnuuen cedeHnn 6anok -

BKnounTL/BbIKMOUYUTL OKHO C Tabnmuen matepuanos -

= =0 # |

BkMtoYnTb/BLIKMOYNUTE OKHO C NPeaynpeXxaeHnsIMm -

BKMOUNTL/BBIKMHOYUTE OKHO C Tabrnmuen AaHHbIX NO YCTanoCTHOM
NPOYHOCTU

("

BKntoYmnTL/BBIKNMIOYUTL OKHO C Tabnuuen gaHHbIX ans
BbICOKOTEMMEpPATYPHbIX TPYOONpPOBOAOB

o BKnoUnNTL/BBIKMHOUYUTE OKHO C Tabrnmuen pexxmmoB paboTbl
TpybonposonoB

@ BKnoUnTL/BBIKINIOYUTE OKHO € Tabnuuen AaHHbIX No -
CencMu4ecKkMM cnektpam oTBeTa

[{‘H BKnOYnNTL/BBIKIMIOUYNTL OKHO C 3aaHNEM Ha pacyeT U -
NOCTNPOLIECCOPHY0 06paboTKy pesyrbTaToB

& BKMOUYUTL/BBIKIIOYUTL OKHO C ONUMAMU O pacyeTa -

BbinonHeHue pacyeTa

Fopsune

KHonka DencTtBue
KnaBuLKn

MNMposepka UL v 3anyck Npenpoueccopa -

A

BbinonHeHue pacyeta -

MNMocmpoueccopHasi 0bpaboTka pesynbTaToB -

P M |0

i
4

i
=

BbinonHuts pacyeT B NakeTHOM pexunme -
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B2

MokasaTb pe3ynbTaThl pacyeTa B rpadmyeckom suge (PIPE3DV)

HpOCMOTp JIMCTUHIa NCXOAOHbIX AaHHbIX

|-|pOCMOTp CBOOHbIX Ta6J'IVILI, C Harpy3kamu Ha onopbl

MpOCMOTP NMCTUHIa C pesybTaTaMu pacyeTos

E.H
8
&

=

Ouuncmts pabouyto nanky

JononHuTenbHble AaHHbIE

KHonka DewncrBue
3 MokaszaTb/CKpbITb TabnuLy C aHKEPHbIMK Onopamm
E] MokasaTb/CKpbITb TabnuLy ¢ COCPEAOTOUYEHHBIMW BECOBLIMI HAarpy3kamm
il Moka3aTb/CKpbiTb Tabnmuy ¢ gemndepHbIMU onopamm
ﬁ MokasaTb/CKpbITb TabnuLy ¢ AMHAMUYECKUMI aMmopTU3aTopamm
T MokasaTb/CKpbITb TAbnMLy C XEeCTKMMU NOLABECKaMU

MokasaTb/CKpbITb TabnuLly ¢ HanpaBnsL, UMK onopamu

Il

I+
L+

nOKa3aTb/CKpblTb Ta6J'IV|LI,y C O4HOKOMIMOHEHTHbIMW OrnopamMmun

|-|0Ka3aTb/CKprTb Ta6ﬂV|Lly C LWWEeCTUKOMMOHEHTHbIMKX onopamu

MokasaTb/CKpbITb Tabnuuy ¢ ynpyriumu onopamu/nogseckamm

|-|0Ka3aTb/CKprTb Ta6ﬂV|Lly C nonepevyHbiMn CBapHbIMK LLIBaMn

MokasaTb/CKpbITb Tabnuuy ¢ cocpenoTodEeHHbIMM B y3rax cunamv/MmoMmeHTaMmum

Moka3aTb/CKpbITb TabnuLy CO CKOMb3SLL, UMK Ofopamu

Moka3aTb/CKpbITb TabnuLy C TPONHMKaMM

|\| =] | |8 | | D=

MokasaTb/CKpbITb TabnuLy CO CTEPXKHAMU

|-|0Ka3aTb/CKprTb Ta6ﬂV|Lly C AnHaMn4ecKnmMmmn cunamm

PaboTa c rpachum4ecKkum OKHOM NporpamMmmbl

KHonka

OewnctBue

l'opﬂq ue Knasuuim

Al

ObicTpas nHdopmaums
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n3mepeHue QaCCTOFIHVIVI Mexay y3namm

>

n3mMepeHue yrna -

M3mMepeHue yrmnos (2

LIEHTPOBKa MoZenu B okHe 6e3 n3meHeHus Maclutaba v yrios
nosopoTa

CTRL+E

BbI30OB Aunariora "napamerpbl otobpaxeHns” F3

packpacka cevyeHumn -

pacKpacka matepuanos -

packpacka Harpy3ouHbIX rpymnn -

packpacka Temrneparyp ¢ BbIGoOpoM pexuma -

packpacka faBneHuii C BbIGOPOM pexuma -

pacKpacka MMeH y4acTKoB -

RNRRR & |- R

packpacka CencMUYeckix rpynn ornop -

¢

BbI30B Anarnora "Nokasatb 3eMeHTbl N0 KaTeropusam” F4

A

nepexon B peXxum BpallledHnda moaenmn -

£

nepexon B peXXuMm nepemell eHna moaenun -

yBenuyeHne Mmoaesin, OTHOCUTENIbHO yKa3aTtend Mbilln -

yMeHblUIeHne Mmoaenn, OTHOCUTENbHO yKasaTtesnd Mbilln -

Apelye

A

nokasaTte MOAENb LIeIMKOM, HE MEHSIA YroB NoBOpOTa CTRL+A

BKIOUUTL/BLIKIIOYNTL 06bEMHOE OTODpaXkeHne Mogenm CTRL+F10

L
i

nepeBecTM MoAenb B N30METPU0 6e3 n3MeHeHus maclutaba CTRL+I

1

nepeBecTV MoLeslb B U30METPUIO U NoKasaTb ee LeSTMKOM CTRL+SHFT-I

W nokasatb Moferb CO CTOPOHbI 0cn X CTRL+SHFT+Z

| |
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E nokasaTtb Mofesib CO CTOPOHbI ocn Y CTRL+SHFT+Y
E nokasaTtb Mofeslb CO CTOPOHbI ocn Z CTRL+SHFT+X

MpuMeyaHue: B pexxnme "packpacku" eCTb BO3MOXHOCTb M3MEHATb LBeTa. [Nns 3TOro Hy»XHO ABaxAbl
L eNKHY Tb MbILLIKOW MO nereHae.

MNpacdmuecknn BBOA

KHonka HDewncreue Mpume pbi

= Beog npsimonuHeiiHoro yyacTtka TpyGonposoaa

CMm. Bugeokaun 1
Q—_u Beog otBOA0B (rMOOB) MO BETBU

BcTaBuTL NPOMEXYTOYHBIN Y3er
H P y y CMm. Bugeokaun 2
=
& Paspenntb BeTBb Cm. Bugeokaun 3
E MNepemecMts y3en Cwm. Bugeoknun 4

CBopaka ropA4vYnx KnaBuil

O6ume
OencrBue CoueTaHue KnaBuw
OTKpbITe HOBbLIV dhann Ctrl-N
OTKkpbITb Gann Ctrl-O
CoxpanuTts dhann Ctrl-S
BepHyTbCcsl K coxpaHeHHoMY duanny Ctrl-T
MepekntoyeHe Mexay akTMBHBIMU OKHaMM F6, Shft-F6

pacdnyeckoe oKHO

OenctBue CoyeTaHue KnaBuLl
MacwTtabupoBaHue +/-
Bpauyenve - =T |
CwmelleHne

Ly ot = T
KonvpoBaHue rpadwmyeckoro nsobpaxeHus mogenu B 6ydep Ctrl-C, Ctrl-Ins
obmeHa
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LleHTpoBKa mogenu B OkHe Ctrl-E
lNokasatb BClO Mogenb Ctrl-A
Mokasatb Moaesnb B M30MeTpumn 6e3 n3aMeHeHus macluTaba Ctrl-l
MokasaTtb BClO MOAEenb B U30METpUn Ctrl-Shft-1
MokasaTtb BCO MOAENb CO CTOPOHbI ocn X Ctrl-Shft-X
MokasaTb BCO MoAenb CO CTOPOHLI ocn Y Ctrl-Shft-Y
MokasaTb BCHO MOAENbL CO CTOPOHbI ocn Z Ctrl-Shft-Z
Bbi3oB guanora aons AononHUTENbHbIX OaHHbIX F3
MepekntoyeHne mexay rpadmyeckum n TEKCTOBbIM OKHOM F7
BosBpaT k npeabiayLiemy Bmugy Backspace
Mouck yana Ctrl-F
Mouck B TekcTe Tabrmupl 1 dianna dp5 Ctrl-ALT-F
MokasaTb MeTKM y3NoB Shft-N
Mokasatb y3anbl Shft-P
MokasaTb aHKkepbl Shft-A
MokasaTb ynpyrue onopbl Shft-H
Moka3aTb XecTkue NoL4BECKN Shft-R
Moka3aTb 6-KOMMNOHEHTHbLIE OMOpPbI Shft-S
MokasaTb cocpeoTOHEHHbIE CUMbI Shft-F
MokasaTb CKOMb3sLL e onopbl Shft-|
Moka3aTb CKOMb3siLL e-HanpaBnsaioLL e onopbl Shft-G
MokasaTb AnMHamMu4eckne amopTU3aTopsbl Shft-U
Moka3aTb 1-KOMMNOHEHTHbIE OMOopPbI Shft-J
Mokasats gemndepsl Shft-D
Moka3aTb cBapHbIe LUBbI Shft-W
MokasaTb cocpeoTovEHHbIE Beca Shft-L
Moka3aTb TPOWMHMKM Shft-T
MokasaTb guHammu4eckune ynopbl ¢ 3asopamm Shft-B
Moka3aTb >XeCcTKne CTePXKHN Shit-C
BknouunTts/BoikNMoUUTE pexkum 3D oTobpaxeHus Ctrl-F10
Bbibopka 311eMeHTOB MO KaTeropusim F4
MokasaTb/CKpbITb 3NEMEHTLI, BbIGpaHHbIE MO KaTeropusiM Shft-F4
MponopupoHansHO yBENMYUTL/YyMEHbLLUTL OTOBpaXKeHue Ctrl - "Grey+"
OnameTpoB Tpy6onpoBoaoB BO BCeW Moaenu ("Grey-")
BepHyTbCsl K HeOTMacLL TabupoOBaHHOMY AUaMeTpy Ctrl-1

OkHa ¢ Tabnuuamu BBoga U0
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HDencrtBue

CoyeTaHue KnaBuLl

PepaktmpoBaHue s4enkm F2

MepemeLl eHne Mexay coceqHUMU a4erkamm = T |
Mepexon Ha crieayoLlyo S4enky ¢ BBOAOM AaHHbIX Enter
Mepexon Ha 1-10 KOMOHKY Home
Mepexoq Ha NocnegH KOMOHKY End

MepenucTtoiBaHne cTpaHuL,

Page Up, Page

Down
Mepexop k Havany Tabnuubl Ctrl-Home
Mepexopn K KOHLY Tabnuupl Ctrl-End
YpaneHue Tekyll el CTPOKK Tabnumubl Ctrl-D
BcTaBka CTpoku Hag TekyL en CTPOKoun Ctrl-Shift-Enter
BcTaBka CTpOKM nog TekyL en CTPOKON Ctrl-Enter
Mouck yana Ctrl-ALT-F
TpaccupoBka mogenu F5
BKMoYnNTL/BBLIKMHOUYNTL MHAMUYECKYHO TPACCUPOBKY Ctrl-F5

OCHOBHOE OKHO B TEKCTOBOM peXXume

DenctBue CoueTaHue KnaBuLl
Hanm TekcT Ctrl-ALT-F

Hait n 3aMeHnTL TekeT Ctrl-H

CkonupoBatb TekcT B Bydep obmeHa Ctrl-C

BcTaButb TekCT u3 bydepa obmeHa Ctrl-v

KomaHabl meHIO

Mento dann

Metto [MpaBka

Mento Bun

Mento CepBuc

Mento Pacyet

MeHto OCHOBHbIE aHHble

Mento [lononHuTenbHble AaHHbIe

Mento [MNomolllb
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dann

dain — TpaguuMOHHbIN Habop komaHA Ans pabotsl ¢ dannamm WU (cannsl ¢ U0 [OmKHLI UMEeTb
pacwupenne *.DP5). KomaHabl No3BonsloT co3faTtb HOBYK MoAerb, OTKPbITb CYLLeCTBYIOLLYIO,
COXPaHWUTL TEKYLLYI0, COXPaHWUTL TEKYLLYIO MoAenb Mnog APYrMM UMEHEM, COXpaHuUTb M3obpakeHue
pacyeTHON MOAENU, a TakKe BEpHYTbCS K nocrneaHen coxpaHeHHon sepcum davina ¢ Y.

dain [lNpaeka Bug Cepenc PacdéT  YTHaw

IE HoBbii Ctrl=M
OTEpBITE... Ctrl=0 \
h%“ CoxpaHuTe Ctrl+5

CoxpaHnTe Kak...

BepHyTECA K COXpAHEHHOMY Ctrl=T
JkcnopT 4
MNocnegHue dain. k
DP5 Backup...

ApXHEMPOEATE NPOEKT...

CEOWCTER..

Beixog,

KomaHga «QkcnopT» No3BosnsieT COXpaHUTL M3obpaxeHne pacyetHon mogenm B diann (CoxpaHuts

Mpadwmky), akcnopmpoBaTb oTobpaxaemyto YacTb pacyeTHou Mogenu B dopmat PCF.

MyHKT "ApxuBupoBaTte NpoekT" no3sonseT co3gats ZIP apxvB npoekTta, nyHKT "CBoncTBa" cogeput
CCbIMKY Ha MOJHbIN NyTb ¢haina ¢ UCXOAHbIMW AaHHbIMK *.dp5.

CospaTtb PCF

MyHKT MeHio "Cospate PCF" no3sonsieT KOHBEPTMPOBaTL pacyeTHY0 Moaens Tpybonposoga B daiin
¢ pacwumpeHmem *.PCF, KoTopbIni MOXET ObITb MCMOMb30BaH AN MOCTPOEHNS U30METPUIECKNX
yepTexen TpybonpoBoaoB ¢ nomoLy bt TexHornorum ISOGEN.
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A A e A= -1 1]

=

e [rmaven] s fons v [T | o | s || | i e e

M3ome Tpnye cKknM YepTek pacyeTHOM MoJernu ¢
yKasaHueM BceX pa3me poB U 0603HaYe HUIN

pac4yeTHaa moaenb

ApxuBUpoBaTb NPOEKT

KomaHnga nossonsieT co3gatb ZIP apxuB NpoekTa, B KOTOPbLIN BKOYaOTCA *.dp5 dann ¢ MCXO4HbIMK
AaHHbIMK, BCe dharnbl Ha KOTopble eCTb CCbiNkM B doarne *.dp5 (cnekTpbl, akceneporpammbl U diansbi
C AVMHaMUYeCK/MM CunaMuy 3anucbiBaloTCA B OTAEMbHbIE Nanku), pedynbTaTsbl pacyeTa (dannbl ¢
pacwupenunem *.OUT, *.SUP; *.RES, *.BIN), dann release_info.txt ¢ nHgopmaumen o TekyLen
Bepcuu nporpammbl. ONUMOHHO B apXMB BKIoYaeTcs nanka ¢ 6asamu gaHHbIX. dann ¢ apxnsom
UMEHyeTCA Kak MMsi apxmea kak <ums mogenn>_YYYYMMDD.zip (roa-mecsiu-geHb)

K npegonpeneneHHbIM Bbile paclumpeHusam MNonb3oBaTtenb MOXeT AobaBuTs bl annos, KOTopble
OyayT NOMeLL eHbl B apXMB MPW BbINOMHEHUW 3TOM KOMaHAbl. [1ns 3Toro Hy»HO nponucaTs B peecTpe
krtoy HKEY_ _CURRENT_USER\Software\CVS\dPIPE 5.27\DDE\Options\ExtensionsToArchive:

File Edit View Favorites Help
ChartReader || Name Type Dtz
Chromium b) (Default) REG_SZ (value not set)
E:T::: 34 AutosavePeriod REG_DWORD 000000005 (5)
M ] CodelD REG_DWORD 000000000 (0)
@TCVSF ec ‘?u'c'»] CodeYear REG_DWORD 00000075 (1989)
| Cspec-TH 3] ExDataAtEOF REG_DWORD 000000001 (1)
| DmpView_v13 5 Optimization Angle Tolerance REG_DWORD 0x40a00000 (1084227584)
dPIPE5.21 = ‘?u'c'»] Optimization Flags REG_DWORD (0x0000001f (31)
dPIPE 5.22 o]F'IpESDﬂ‘_AS{EHdIHg REG_DWORD 000000001 (1)
JPIPE 5.23 S| PipeSortColumn REG DWORD 0:00000001 (1)
. dPIPES.24 | [|EB] EtensionsToArchive REG_SZ mas; jpn I
- |, dPIPE5.25
o) dPIPES.26
4.l dPIPES.27 Edit String =)
- . Data Base Files
[ 0] Value name:
Data Format ExtensionsToArchive
External Tools
FilesToRecover e ]
.. | Graphics mas: pr |
[ opion |
Recent File List
Waorkspace
« || Settings
. WorkPad
4 G-Frc 2.0
. H MainFrame 2
4 n r “ I r
Computer\HKEY_CURRENT_USER\Software\CVS\dPIPE 5.27\DDE\Options

HanHble kntoda ExtensionsToArchive dopmupytotca no npasuny: .EXT, rae EXT - paclunperve
¢harinoB, KOTopble HYXXHO 4006aBWTb B apxuB. py NepevmcrneHnn HeCKONMbKUX TUMOB pacLUUPEHUI B
KayecTBe pas3genutens ucnonb3yeTcs Todka ¢ 3anaton “;”
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BHumaHue: pyHKUMA apxmBauumm paboTaeT TOMbKO NPU YyCTaHOBNEHHOM
.NET Framework Bepcuu 4.5 n Bbiwe

dP5 Backup

B 3aBucumoc ot napameTpa "[lepuoa aBrocoxpaHeHua mogemun” dPIPE coxpaHsieT pacyeTHyto
Moaenb kaxable N MUHYT, yKasaHHble B 9ToM napameTtpe. Kak npasuno, npu aBapumHom
3aBepLUeHnn paboTbl daiin ¢ pacyeTHOM MOAENbIo aBTOMATUMECKM OTKPbIBAETCS NPU NOBTOPHOM
3anycke nporpammbl. Ecnn aToro He npomMcxoguT, To Npy NOMOLLLM 3TON KoMmaHAabl [Nonb3oBaTens
MOXET OTKPbITb Narnky, B KOTOPOW XPaHATCS CTpaxoBOYHble danrbl. [py HopMansHOM 3aBepLLEHUN
paboTbl CTPaxoBOYHbIM dann yaansetcs. Paiinel ¢ pacyeTHON MOAENbIO, 3anucaHHble B 3Ty Narnky,
nony4aroT UMeHa, cocTosiLL e 13 koga + uMs danna ¢ pac4eTHoOn Moaernbsto u pacwunpeHnem *.dP5

MNMpaBka

lMpaeka — Habop koMana ona pegakmpoBanus UO. Komanabl "Hanm B Tekcte" n "Hainm B rpadwmike”
NMoO3BOMSAKOT MCKaTb MMEHa Y3M0B, MOEHTUGMKALMOHHbIE MMEHaA OMop U 3arieMeHToB TpybonpoBoaa, a
TaKKe Opyryro TEKCTOBYHO MHGIOPMAaLMIO B pasnnyHbIX Tabnuuax u B rpadmyeckoM OKHe MporpamMMbl.
KomaHgbl "BcTaButb/Yoanuts CTpoOKy" akTMBHbI B guarnorax nporpammbl, COAepXaliux tabnuupl ¢
ncxoaHbIMK AaHHbIMK. KomaHaa "M3mMeHnTs" akTMBHA Npu pexxume BbIDOPKN 3NEMEHTOB pacyeTHOM

Moaenm (kHornka - * Ha naHenm "Tpy6onposona").

MNpaeka | Bug CepeWc Pacdét  Y¥TWAWTEL OCHOEHBIE )
OTmeHa Alt+Backspace
MoeTop Ctrl+¥

\'J BrlpesaTe Shift+Delete
Konuposate Cirl+C
KonupoeaTe Cogdepxumoe COkHa Ctrl=5hift+C
BcraeuTe Ctrl=V

a HalTi B TekcTe Ctri+Alt+F

g;: HaiiTi B rpaguie Ctrl+F
JAMEHWTE Ctrl+H
BCTaBWTe CTROKY »
BCTEMTE KOMMEHTAPWI

# . ¥1anuTe CTPOKK Ctrl+=D
¥aanuTe W 3adbUKCMpOBEaTE Ctrl+Shift+D
M3meHUTE 4
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Bupg
Bud

- Ha6op KOMaHa OnAa aktmBu3auum tex Unn UHbIX 3J1eMEeHTOB MHTep(beVlca Tabnmupbl. Komanga

"TekcT" nepeknoyaeT rnaBHOE OKHO NporpamMmbl B rpadmyeckunii N TEKCTOBLIA PEXUM.

BI.-1,£I,|CEFIBHC Pacdér ¥TuawTel OCHOBHBIE gaHHbe  Jdon, gaHHele  [lom

MaHenrn MHCTPYMEHTOE H| +
v | CTPOKA COCTOAHMA w
W
m Tekcr
v
@ CEPBITE KOMMEHTEPHH
W
v
W
v

3‘:{" HacTpoikn..,

JcHoBHAA
TpybonpoBog,
JCHOEHBIZ AaHHEI2
PacqéT

EHeWHWe Nporpammel
¥THAWTEI

padrka

JononHuteneHeie JaHHbe
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CepBuc

Cepeuc — Habop MHCTpyMeHTOB Aans pabotsi ¢ DDE.

Cepenc | PAc4ET  ¥TMAWTEL  OCHOBHBIE gaHHBI2  Jon. JaHHblie  TToMowes

@ TpaccMpoBka F5 _ 9 _ @ m w i o
AduHamu4eckan oTPUCOEKa Ctrl+F5 E @ %ﬂ ; g ? @ Q

@ MepeHyMEpPOBATE Y3ALL...

F MoBepHYTE BOKPYT £...

ﬂ| FepKANEHO OTPEINTE..,

TpYyNNoBEIE ONEPALMKA HAL ONopamMu + _ | OnpegennTe CERCMMYECKYRD FRYIMY...
ONTUMWZKMPOEATE MOZENE. . OnpegennTe 3annce & B4...
BolgenuTe NogoucTembl.., MMnopT pesyneTaTos BRBOPa NPYH*HH..,

Mpy#KHUHHBIE NOAEECKN/ONOPEL.,
BHEWHKWE MpOrpamMmel...

334aTE CMEWEHWA ONOP...

E! Interface Language/AsbK UHTEp e a..,

+ | Jon, JaHHble B KOHUE thakina

ACCOUMWPOBATE € pacluMpeHKem damina

Hacrporkn...

% Onuri..,
'?;1/4

Capoc pagodero NPocTPaHCTEa...

KomaHpa "Tpaccupoeka” BbINONHAET O4HOKPaTHYO MPOBEPKY CUHTaKCMca BBOOA U NepepucoBKy
mMopenu TpybonpoBoaa 6e3 BbixoAa B aKTUBHBIN PEXUM.

lMpwn BbIGOPE pexuma "JuHamuyeckol ompucoeku” BBof WL ocyllecTBNAETCA B aKTMBHOM
pexunme.

KomaHga "lMepeHymepoeamb y35bl" NO3BONSET OCYLL €CTBUTL NEPeHyMepaumio y3roB TeKYLL el
pacyeTHON MOAENV No 3a4aHHOMY LLAGIoHY:
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MNepeHyMEpaLWA ¥3N0E

X

I 10 EE]

I Cuwipdimic I

Ha4ansHoe =
I j, ar
ZHAYEHHE =l
MpedHec
10:
v He H3MEHATE METHH,
HaqMHaHWMESA © "$" 290;

OTHEHS

CMpaeka

KomaHpa "lMoeepHymb eokpye Z...

Nno3BOJIAE€T OCyLleCTBUTb NOBOPOT BCEN Mopenu BOKpYr ocu

OZ Ha yron a. lNpu 3ToM NonoXnTensHoe HanpasreHue NoBopoTa cuutaetcs ot ocu OXk ocm OY:

JapadTe yron noBOpoTa
a* s =l
# =l

I

OTHEHS |

CMpaeka

X]

Mpw NoBopoTe MOAENN NPOMUCXOAUT aBTOMATUHECKMIA NepecyeT npedonpeaeneHHbIX CMeLL eHNie onop.

KomaHga "3epkasnibHO ompa3ums..." NO3BONSIET OCYLL, ECTBUTL 3epKarnbHoe oToOpaeHne BCen

Mo enu oTHocuTenbHo nnockocten XOZ unn YOZ:

Bbi0epyTE NNOCKOCTE OTPAM<EHHA
i yz

OTHEHS

CMpaeka

X

JevicTene KomaHzbl He PacnpoCTPAHSETCA Ha OTOBPAaXeHNE ceYeHUii 6anoYHbIX 31EMEHTOB

(komaHga S )

KomaHpa "[pynnoekie onepauuu Had onopamu" cOOoepXUT psig onepaumii, KoTopble NPUMEHSIOTCS
K BblIOpaHHbIM C MOMOLL b0 MbILLM Pa3fIMYHLIM ONopamM pacyeTHOW MOZENW.
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Mo koMaHae “Onmumu3uposams Modesb” NPOUCXOAUT ONTUMM3ALMSI TONONOrM Moaenn (CrnsiHne
oTaenbHbIX BETBEN) U yaaneHne npoMexyTodHbIX yanos PMT, ¢ KOTOpbIMM He CBSi3aHbl HUKakue
[ononHUTENbHbIE AaHHble. [pMMeHeHre 3Tol KoMaHabl yA06HO AN Mogenel, koTopble Obin
Co3aHbl C NMOMOLLLbHO BCMOMOraTesibHbIX NporpaMM - KOHBEPTOPOB.

KomaHga " "Bbidennumb nodcucmemsil..." UCNofb3yeTcs ANs BblAeneHus: YacTi TpyGonpoBoaa,
KoTopas MOXeT ObITb NpoMapkupoBaHa kak TMI(Tpy6bl Mmanoro guameTpa), cm. [punoxexve XV.
BenunuunHa Rsbp onpepensiet oTHOWEHWE MOMEHTOB MHepuun MarncTpanm u BbiIGpaHHOro CeveHust:

i N
Brigenute nogcucreme I&
MarucTpans

DM_20

DN 300

MoMeTHTL Kak TM Rsbp 25

£ oK { [ OTMEHS ] [I'IpHMEHMTb] [ Crpaeka ]
L.

Onumsa «Jon. aHHbIe 8 KOHUe ¢halisia» No3BonseT npyu GOPMMPOBaHNM TEKCTOBOrO dhanna ¢
pacyeTHON MOAENbLI0 NMOMECTUTb BCE A aHHble, CBSI3aHHbIE C Y3MnaMu pacHETHON MOLENU (B OCHOBHOM
37O onopbl) B KoHew, dhanna *.dp5, 4To Nno3BonseT 3hdeKTMBHO MX peaakTMpoBaTh B TEKCTOBOM
pexume

FpynnoBble onepauun Hag onopamm

Mopg 3aronoskom "Mpynnosvie onepayuu Had onopamu' coaep»KUTca Habop cneayroLwmx
KOMaHA;

&
e E CnpegeniTe CERCMUYECKYID TPYINY...
b’

el

TpYyNMAOELE ONEPALMK HAS ONOPaMM

OnpegennTe 3anuce & B....
MMNopT pesyneTaToE ERIBOPa NPYHKWH...
MNpy*UHHBIE NOAEECKW/ONOPLL..

3848Th CMELWEHWNA OMOP..
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KomaHaa "Onpedenumsb celicMuyeckue 2pynnbl onop" CryXuT Ans Boloopa 1 BKIIKOYEHUS TeX UK

WHBbIX OMOp pacyeTHOW MoAenuM B CercMUYeckue rpynmbl, onpederieHHble NpyM MOMOLL U KOMaHAbl

"Cnekmpbl omeema". KomaHga ncnonb3yeTcs npu pacyeTe Ha CENCMUKY JIMHENHO-CNeKTparibHbIM
e

MeToOOM C Y4€TOM MHOrOOMOPHOro BO3AencTBMA. [MpU HaKaTM Ha KHOMKY “k KYpPCOp MbIlIN B
rpacmyeckoM okHe NpuobpeTaeT BuA, CTPENKM C PaMKOiA ( -+ ) N BOSHUKAET Anarior, 0ToBpaxatoLL Wil

Ha3Ha4YeHHble rpynnbl XU MNO3BONAKOWMA B I'paq.]/lquKOM OKHe OoTMeT™MTb obrnacm, B KOTOPbIX
HaxogATcAa onopbl, OTHECEHHbIE K onpegeneHHon celMcMmnYecKkon rpynne:

OnpeaeneHye CeEACM. TPYNNbl onop K|

CEACHMHMYECKaA rpyYnna
IIII_m hd I

BriOpaHHEIE aneMeHTEl QN

¥zen | SNEMEHT [pynna
az0 Anchaor 0_m

A | i

CMpaeka |

KomaHpa "Onpedenumsb 3anuck 6 BM]" no3sonseT BbIOpath B rpadMyeckoM OKHE BCE OAHOTUMHbIE
onopbl 1 Npunnucats UM OOHY U Ty Xe 3anncb U3 6asbl OaHHbIX, cop,epmau.l,eﬁl Oornyckaemble
Harpysku Ha onopbl Tpybonposoaa.

0] 4 OTHEHS

CM. Buaeokamn

KomaHga "MiMnopm pe3ynbsmamoe ebibopa npyxuH" No3BoNseT cpasy rnocre BbiNorHeHWs
pacyeTa no onpefeneHno XxapakTepucTvK NpyXuH W/ unmn onpegeneHns paboyen Harpysku ans
ynpyrux onop/nofBecok MMNopTMpoBaTh pesynbTaTbl pacyeTa B Tabnuuy DDE.

CM. BUAEOKAUM

KomaHpa "lMpyxuHHble nodsecku/onopsbl" NCNonb3yeTcs ANs pasnuyHbIX orlepauui Haa rpynnown
NPY>XUHHbBIX NOABECOK/ONOp: onpeAeneHnst Katanora v TMna npy>xuH, 3aKiMMHUBaHUS MPYXWUH ANs
pexuma (U n 1.4.

CM. BUAEOKAUM

KomaHpa "3adamb cmeuweHusi onop" ucnonb3yeTcs Ans 3agaHus rpynne BolbpaHHbIX 351EMEHTOB
O[1C TpybonpoBoaa 04MHAKOBbLIX CMELL EHWUIA, COOTBETCTBYIOLLLMX BbIOPAHHOMY peXnmMy paboTbi.

CMm. Bugeokamn
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BHewHue nporpamMmbli

KomaHga "BHelwHne nporpamMmebl..." MO3BOMSET HAacTpaMBaTh NOAKIOYAEMbIE U Bbi3bIBaEMbIE 13

DDE BHellHWe mogynu:

BHEWHWE NPOrparMMBI

CoAep¥aHHe MeHr:

MpOCHOTR AMCTHHCE b
HarpyskK Ha anopkl
[pocHoTR AMCTHHNE pEsYNBTATOE
DYHCTHTE pafodki KaTanor
dPIFE - = dPIFE 5

FAMPA - = dPIPE 5

E
____________________ oo |

¥ AanHTE |

=
~|

JaronoEok: | MPaOCHATE AMCTHHNE HCXOAHBEE AaHHBL
Komanaa: I Ci:\Program Files\dPIPE SxiWorkPad exe |
BAOryMEHTH: I S FileDir yp(FileMarns), ouk ﬂ

HaqaneHER KaTanar: I $(FileDir)

oxpaHeHke anna: IHE COXPaHATE

SAKPEIEaTE
MEH
SEBERLUEHHH

r SanpakEaTE
ApryMeHTEI

r SanpaWHEaTE
HMA hakna

Ok I OTHEHS

~

M=oBpaseHHe
Ha KHOMKE:

_Npaska

npeJJ,CTaBJ'leHHbM BbllLe aOunanor no3BondaeTt do6aenﬂmb/y6anﬂmb nogknt4yaemble nporpamMmmbl,
nepemMmeljartb nx eeepx/eHu3 B none "Codep)kaHue MeHI", faBaTtb 3arofloBOK A9 NCNOSHAEMbIX

nporpaMMm (OH oTobpaxkaeTcs Kak B MeHo "Cepeuc"” , Tak U BO BCM/bIBAOLLMX MNOACKa3Kax K
COOTBETCTBYIOWL MM KHOMKam). Mone "KomaHda" copepXuT MomnHbIA NyTb MCMONHsSieMoro duanna,

Apa2ymMeHmbI" NO3BONSIOT NepeaaTtb B KOMaHOHY0 CTPOKY

T€ WX NHblE 3HAa4YEeHUA:
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50 CnpagBka no dPIPE 5

ApryMeEHTE: I $(FileMarne)

MyTh K dharny

KaTtanor diakina
CoxpaHeHke dhakna: II'Ipe..'J.naraTb COXPEHHTE j A tharina

Pacw, voxodHoro takna

==

HadaneHeA KaTanar: I $(FileDir)

Pacw, BrHapHoro takna

SaKpLIBaTE Pacw, tarna nMCTHHEE 1,

SanpawMeaTe -
[ P v npw WMzofbpakeqe L, Pacw. taAna pesyNeTaToOE
ARTYMEHTEI 3AEEOLUIEHHH Ha KHOMKE: .
p K.aTanor nporpammel

- FaNpaWHEaTE
MMA thardna

0]4 I OTHEHS | Cnpaeka |

Mone "Ha4vanbHbIl kamasno2"” cneuvdvMuMpyeT MecTo, OTKyAa AOSMKHa 3anycKaTbCa Ta UM MHas
nogknoyaemas nporpamma:

HErYMEHTRI: | Py

L
HaqanbHsE KaTanor: |$(FiIEDir} E |

[aTanar MpOFpasHEl
.aTanor dakna

Onuusa "CoxpaHeHue chalinia”  ycTaHaBnvMBaeT NpaBuna AN COXpaHeHust Tekyuwiero dpavina WO
nepen BbINOSIHEHWEM BHELLHEW NporpaMMbl.

CoxpaHeHme danna; |I'Ipe.a.naram COXPAHMTE ;l

. pr—
CoxpaHeHme dakina: MpeAnaraTe COXpaHHTE j
_OXpaHATE
MpeanaraTe CoxpaHHTE
He coxpaHaTe
SAKpBIEATE
r S3ANPAHEATE ¥ mpu MzofpaseHHe L
BRryYMEHTE Ha KHOMKE: el
FAEEPLWEHHH '

r SaNpawkeaTe
MMA thanna

0.4 I OTMEHS _npaeka

Mons "3anpawueamb ap2ymeHmbi” , "3akpbieamb npu 3asepweHuu” w1 "3anpawusamb
ums ¢hadtna”  MoryT nNpuHMMaTtb 3HadeHusa "ga" unm "HeT' B 3aBMCMMOCTM OT WX aKmmBaumu
nonb3oBaTenem.

Mone "M3obpaxkeHue Ha KHOMKe" O3BOMSET acCOUMMPOBaTL Ty UMM UHYIO KapTUMHKY Ha KHOMKe C
MCMNOSHAEMbIM MOZY NEM:

© 2025 LIKTU-Bubpoceticm



AnekTpoHHan Tabnuua DDE 51

Mz00paxeHHe
Ha KHOMKE:

CNpaeka |

A
i
N~

Interface Language/A3bik nHtepcenca..

KomaHga ‘Interface Language/Sisbik uHmepdpelica..” npegHasHadyeHa AN CMeHa A3bika
UHTepdenca NporpamMMbl C PYCCKOrO Ha aHrMUMACKMA U HaobopoT. CMeHa A3blka OCYLLEeCTBIsIETCS B
avanore:

N BCTynaeT B Cuiy nocrne nepesanycka Tabrmubl DDE. I'IpM CMeHe A3blka MeHAETCA He TOINbKO
VIHTep(*EVIC nporpamMmmbl, HO U A3bIK pacne4yaTok NCXOAHbIX AaHHbIX U pe3yribTaToB pacyeToB.

Onuun U HacCTPOMKH

(#
KomaHga "Onuumn” ( ““2 ) NO3BONSET OCYLL ECTBNSATL HACTPOWKN NOAKIIOYaeMbIX dannos ¢ 6asamm
AaHHbIX, KOHTPOSIbHLIX NapameTpoB, U 3aaHus Ha pacyeT 1 NOCTPOLIECCOPHY0 0bpaboTky
pesynbLTaToB.

3aknagka "®annbl”
3aknagka "KoHTponbHble napameTpb!”
3aknagka "3agaHua”

3aknagka "OmyeTsl”
3aknagka "Mpadwmka"

)
KomaHga "Hactponkn” ( /4 ) ucnonb3dyeTcs ANna yCTaHOBMEHUs Nonb30BaTenbCKOro Habopa
"ropsumnx” KnaBuLL M HACTPOEK NaHeren MHCTPYMEHTOB.

dannbl

Manka "®alnbl® nNo3BONSET ONPEeAEnMTbL pPacnoriokeHne ¢ainnoB, MUCMOMb3yeMblX MpU CO34aHUM
pacyeTHon mofenu Tpybonposoaa.
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BHyTpu nanku pacnonoxeHbl crnegyouwne 3aknagku: "BA: Marepuanbl, 9n-Tbl Tp-ga, 3agaHua”

.
Oniwypan

===

[=)- Paiabl

J1: Martepnanei, 3n-Tel Tp-ga, 3aaaHna

BJ: Onopel TpyBonposoga

OTuérel

KoHTponeHEIE NapameTpel
3agaHunn

[#- Tpadura

MaTEepHanE! M KPHBbIE YCTanocTi

D:\Program Files\dPIFE 5.27_W'mat.dbs

’Cmq:laHﬂTb E peectpe

]

Tpyhsl

D:\Program Files\dPIPE 5.27_\'pipe.dbs

’CoxpaHﬂTb B peecTpe

*)

Bankmn

D:\Program Files\dPIPE 5.27_W'beam.dbs

’CoxpaHﬂTb B peecTpe

*)

3a0&HWA Ha PACYET M NOCTNPOLECCOPY

D:\Program Files'dPIPE 5.27_W'en-US\zolv.dbs

COXPEHATE B pEecTpe A

orr
D:\Program Files\dPIPE 5.27_W'wiv_ott.dbs I
COXPEHATE B pEecTpe hd

OK ] [ Cancel ] [

Help

"B: Onopbl Tpy6onpoBoga™:
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Onupn &]
=) Maiinel Oenndeps
‘. Bl; Matepmnansi, 3n-Tul Tp-aa, 33aaHus [ \Program Files\dPIPE 5.27_W'\dmp.dbs
[ b/1: Onope! Tpybonposoga

- Oruére ’CoxpaHﬂTb B peecTpe v]

- KoHTpoeHeIE napameTpel
- 3agaHuA
- Tpadmka

Tabnuua Npys#uH
D:\Program Files\dPIFE 5.27_\W'sh.dbs

’CO)(DaHﬂTb E peecTpe ']

Onopel

D:\Program Files\dPIFE 5.27_W'\DB'sup_lds. mdb

’CO)(paHﬂTb B peecTpe v] |

OK ] [ Cancel ] [ Help

Baknagku ¢ 6asamu JaHHbIX codepXaT NyTv K COOTBETCTBYOLL MM drannam. B 3aBucumoctv ot
BbICTaBMNEHHbIX B AUarore onuui 3T My MOryT COXPaHSITCS Kak B CUCTEMHOM peecTpe ("coxpaHsiTe
B HacTpowkax"), Tak 1 3anucbiBatbCH B ¢ialn ¢ pacyeTHoM Moaenbio ("coxpaHuts B dpane”, cMm.
Takke komanay DBF). Mpu BKMOYEHHOM ONuUuK "COXpaHATL OTHOCUTENbHBLIE MyTU" NporpaMmma
3anucbiBaeT NyTv K daninam OTHOCUTENbHO Manku, B KOTOPOW pacronoXeHa pacyeTHas Moaernb
TpybonpoBoga. A1oT cnocob yaobeH Ana nepeHoca Mo4eny ¢ OAHOIO KOMMbIOTEPa Ha APYrow.

KHonka "C6poc" oTMeHsiIeT BCce U3MeHeHMs, caenaHHble MNonb3oBaTenem, 1 BO3BpallaeT BCe
3HayeHus K napameTpam "no ymonyaHuio".
OTtyeThl

3aknagka "OT4yeTbl" onpeaenseT gaHHble 4ns opMUpoBaHMs 0606LLL EHHbIX Tabnuy, ¢ pesynbTaTamm
pacyeTta (POST REP):

LLlabnoHb!

3aknagka "lWa6noHbl":

OnpepnensieT pacnonioxeHve WabrnoHoB Ans POPMUPOBaHNA pacneyaTok UCXOAHbLIX AaHHbIX (dpharn
*.OUT) n pesynbTtatoB pacyeTtoB (dannbl *.RES n *.SUP). Cm. Takke komaHgy DBFE
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r ~
Onumm [i_E-J
7. Daiiner PacneyaTtka MCXOAHBIX AGHHBIX
— QTHéTbI D:\Program Files'\dPIPE 5.27yu-RU'pre_fmt.dbs
: LWaGnoHs!
Onoper CoXpaHATE B peecTpe - Ofzop...
Pacneuartkw pesynetatos
TpyGonposogHan Apmatypa
: TpyGel Manoro gnametpa
+ KoHTponeHbIE NapamMeTpel PesyneTaTel pacieTa
+ 3apaHna D:\Program Files\dPIPE 5.27yu-RU'pst_fmt.dbs
+- Tpadmka
CoXpaHATh B peecTpe - O63op...
| ||
OK | | Cancel | | Help
h

Onopbl

3aknaaka "Onopbi™:

Mone ananora MapameTp
Pabouyaga Harpy3ka (nogBecku) LOAD_HOT
XonoaHas Harpy3ska (nogBecku) LOAD CLD
MpoekTHasa Harpy3ka (NnogBecKmn) LOAD DES
M'mapouncnbiTaHus LOAD _HT
Cenicmunyeckasi Harpyska LOAD_SEISM
CucTtema koopauHat ons 6-kommn. onop ANC CS
Cuctema koopauHat ansa 1-komn. onop RSTR_CS
OueHka Harpy3ok Ha onopbl SUP_LOADS
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Onupm
" Parinei Mogseckk
- QTuéTel
© i WaBnoHe Pafiodan XonogHan MpoexTHas ruapo-
Harpyska Harpyska Harpy3Ka MCTBITEHWA
PacnedaTkn pesynbTaTos LCa " LC6 - c1 " -
. i TpyBonpoeoaHan Apmatypa
[} KoHTponkHeIe napameTpel
1~ 3agaHua .
A CefcMMUECKERA HArpY3Ka w
- Mpadmka
CWCTeMa KOOPAWHAT 4nA B-4<oMn, onop Cwcrema KoopawmHaT ana 1-+omn. onop
(®) MnofianbHasn () NokaneHas (®) rnofianbHan () NokansHas
OueHKa Harpy3oK Ha onopel
Tabniua Pexm Harpy=ka
b1 EAN 2Rr17 ||» 1 NOC LC4
2 LISEGAZ010R. .. 2 MOC+55E L515
. 3 3 MOC+SSE L516
4 MOC+5SE LS17
5 MOC+55E L5138
5 HTEST LC3
* 7
£ >|| £ >
MpooTp
Concel | [ el

Pacneuatkun pes3ynbTaTtoB

3aknapka "Pacnevatku pe3ynbtaToB":

Mone aunanora MapameTp (komaHaa
POST_REP)

Tun otyeTa REP_TYPE

MeTka onop Ans UCKMOYeHUsa 13 pacneyaTtku SKIP_SUP

MeTka yyacTkoB Tpy6 AN UCKIMOYEHUS N3 pacnedaTtkm SKIP_STR

Meyvats rnobanbHbIX KOOpAMHAT A48 onop SUP_CRD
MckniounTb nevaTb onop Ha OTMEYEHHbIX yYacTkax BO SUP_SKIP

Bcex Tabnuuax

NCKMIOYNTL MevaTb NOMEYEHHbIX y4acTKoB M3 pacnevatok | SKIP_OUT
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f Onums &Jw

+- Gaiine

2 Otuiétel Tun oTuETa OBbiHHbIi hé

WaBnoHel

Onopel

Pacnevatkw pesynbTaTos

i TpyBonposoaHaa Apmatypa
Tpybel Manoro gnaMeTpa

MeTKa onop ANA MOKMKOYEHWA M3 PaCMEYaTKK

- KoHTpoAsHEIE NnapameTpel

+- 3aaamua ]
MeTKa y4acTKoE TPYE ANA MCKNMOWEHWA M3 PACIEYATRNA E
+- Tpaduka

[ MevyaTs rnofansHesx KoopaWHaT AnA onop

WEKMKIUNTE MEYSTE ONOP HE 0TMEYSHHEIX YYACTKSX BO BOEX TaBnuuax

D WCKnoMMTE NEYaTh NOMEYEHHBIX YHACTKOE M3 PACNEYaToR

OK H Cancel ]I Help

Tpy6onpoBogHas apmartypa

3aknapaka "TpybonpoBoaHas apmaTtypa™:

Mone aunanora MapameTp (komaHaa
POST_REP)
BecoBas Harpyska OTT W
TemnepaTypHas Harpyska OTT T
Harpyska o1 N3 OTT PZ
Harpyska ot MP3 OTT MRZ
Harpyska ot AC OTT_AS

© 2025 LIKTU-Bubpoceticm



AnekTpoHHan Tabnuua DDE

57

-
(o], TET]

(- Paiine
E| OTuETEl

- 3aaaHma
- Tpaduka

WaGnoHel

Onopel

Pacneuartkn pesynstatos
TpyGel Manoro gnametpa
1) KOHTpOAEHbIE NapameTpel

Becosan
HarpysKa

LCS hd

Harpyska ot
MP3

L511 hd

TemnepaTypHas Harpyska ot
n3

Harpysxa

L513 hd Ls12

Harpyska ot
AC

s (s

oK ] [ Cancel

Help

Tpy6bl manoro gnameTpa

3aknaaka "Tpy6bl Manoro auameTpa” (3aknagka CTaHOBUTCSt AOCTYMNHOM ANst BBOAA OaHHbIX,
Korga B MOAenu NpuCyTCTBYET y4acToK TpyOonpoBoaa, OTMeYeHHbIn Kak "SBP", cm. [Npunoxenue

XV)
Mone gnanora MapameTp (komaHaa
POST_REP)
HanpsxeHns oT CENCMUKN C Y4ETOM UHEPLIMOHHBIX Harpy3oK IL_SBP

ans TMO(tpy6bl manoro gvameTpa)

Hanps»keHust OT CENCMUKM C YHETOM MHEPLIMOHHON Harpy3ku ana | IL_LBP
mpy6 "6onbwoz20" duamempa

CCbINka Ha KaTeropuio HanpsbkeHu Ans yveta
aedopmaumMoHHON cercmudeckon Harpyskm gns TMO(Tpy6bl
maroro auameTpa)

SL_SBP
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( Onumm e N

- Dainel

— OTuETE

. L WaGnoHbl IL_sBP IL_LEP SL_sBP
Onopbl ——————— — —
Pacneuatkn pesyneTaToe ILSOS—vI ILSOZ—vI ILSO?—vI
TpyGonpoeoaHan Apmatypa

+ KoHTponeHeie napamerpel

+ 3agaHua

- Tpagpnka MpocroTp

O ] | Cancel | | Help

%

KOHTpornbHble napameT pbl

3aknagka "KoHmporsnbHbie napamempbl” COAEPXUT NapameTphbl, onncbiBaemble komaHgon CTRL

N UMEET YeTbIpe YPOBHS:

= OCHOBHbIE KOHTPOSIbHbIE NapameTpbl;
= LuHamuyeckue napameTpsbl;

=

=

OCHOBHble

3aknaaka "OcHOBHble napameTpbl”

napameTpsbl, 3aBucsLLme oT Hopm pacyeTta Ha NpoYHOCTL (Hopmbl pacdema), a Takxe
napameTpbl ANs NPYXUH yNpyrnx nogeecok u onop Tpy6bonpoeonos ([1odsecku u Onopsi).

Mone ananora KomaHpa MapameTtp
HavMeHoBaHWe pacyeTa TITLE -
TeMnepartypa MOHTaxa CTRL TA
MakcumMmaribHOe YMCo utepaummn CTRL NL_MAXT
MacLUTabHbIN KO3PMUNEHT TPEHUS CTRL ERIC
KpuTepuii "oTpbiBa" onop CTRL LIFT
MUHUMaribHas yron otsoga CTRL BEND_ANG
noctynareneHas "abcomnoTHasn" XecTKoCTb CTRL RGD_TRN
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MUHUMarnbHas AfNMHa dNeMeHTa CTRL EL LEN
MakcumMmaribHas BenMunHa HeBA3KN CTRL MIS_MAX
BpaLlatenbHaa "abcontoTHas" KecTKoCTb CTRL RGD_ROT
[Mepvon aBTOCOXpPaHEHUs Mogenv CM. NpuMevaHune

Onupn

- Daiinel HauMeHoBaHWe PACHETHON MOLEMK

" OTuEThI TITLE TpyOonpoBog XoNogHOro NPOMNEPErPEEE

=+ KonTponeHbie napameTpel

- OcHoBHBIE
TemnepaTypa MarcumansHoe wieno MAXTTao

-Aunanuueckue MOHTaMa UTepaLMi =

-Hepmel pacyera

i Mopeeckn n Onopel

e
gru

MacwTabHe FRI 1 KpuTepuia "oTpbiBa”
3anaHuA ko3, TPEHMA C onop
- Mpadura
MWHMMENEHBIA BEND ANGs MocTynaTensHanA abc, 18+009
yron oTecaa = WECTKOCTE
RGD ROT

MurimancHas anmna | B LEN 1 BpawwaTensHan abc. 1le+014
3NEMEHTE — WECTKOCTE

MakoMManbHaA BenMHMHE HEBASKK

M= £ e e T I:' Mo YMONHEHWD MIS MAX 1

MOOENM B MMHYTaX.
0 - oTKNKO4HEHD.

Chpoc

Cancel Help

MNpumeyaHue:

"MNepvon aBTOCOXpaHeHus mopenu" Mcnosib3yeTcs NporpaMmmon Anst NepUoUYecKoro COXpaHeHUs
danna *.dp5 B nanke, pacnonoxeHHon no agpecy "%LocalAppData%/CVS/dPIPE 5.XX" (XX - Homep
Tekywien Bepcum nporpammbl). Npn aBapunHoOM 3aBepLueHun ceaHca pabotbl ¢ DDE nporpamma
NblTaeTCsl BOCCTAHOBUTL AaHHbIE MMEHHO U3 3TOM nanku. B TeuyeHune ceaHca nporpamma 3anucbiBaeT
B 9Ty nanky *.dp5 dann nog nMmeHem, cogepKall M UMsi MOLEnu:
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<« ABerkowsky » AppData » Local » CVWS » dPIPES5.28

e

2 MName

B

[E5] OD2CF7AA37524b8694D701543CB4DB10.Model.dp5
KTl-Vibrose [55] 02D5CEIADCDO400191B75D956BAEGIRE. FRAMEZ. dp5

(] 2B2E2C42A2F04d2688CEGRCCIC ?DD?DFI1 0_LAB3D GZD_2. dpfl

[u:] 2EF93BC5504941a3A5D245F8270844C 2. Model.dp5
(5] 7E9325039DAF42a290ACA192E0C439B4. Model.dp5
(8] 22BOEB103F2B456c9B60561FCESODTCO.Model.dp5

5 (] CAAF47041536416dAB0BDAGCI1ATS51B.TCAD_41B.dp5
(] DE7EDS017C9347e1ATE132AA14B145C6. Model.dp5
(5] E12CCD2DFF3AAdFfBS9ABBA4TETFECBS. FRAMEZ. dp5

[ ] MFCSEAD2524.6mp
[ ] MFCDBE3CASD.tmp

Q Search dPIPE 5.28

Date modified Type

dPIPE 5.27
dPIPE 5.27
dPIPE 5.27
[ dPIPE 5.27
06.11.2022 20:45 dPIPE 5.27
07.11.2022 11:47 dPIPE 5.27
dPIPE 5.27
dPIPE 5.27
dPIPE 5.27
TMP File

TMP File

Mpn HopMarnbHOM 3aBepLUeHM ceaHca BpeMeHHbIN ainn yaanaeTcs.

OTa nanka OTKpbIBaeTCs Npu NomMoLL M komaHabl dP5 Backup

OuHamunueckne

3aknagka "OuHamunyeckune napameTpbl”

Mone guanora KomaHpa MapameTp
npegenbHasa YyactoTta CTRL EMAX
o a0 | o | e
YCKOpEHWE rpyHTa HyneBoro nepuoga (ZPGA) CTRL ZPGA
3anucbiBaTtb GopMbl KorebaHui CTRL FREQ_OUT
MasTHUKOBbIN 3ddpeKT ANns XXeCTKUX NoABeCcOoK CTRL RH_PND

[ononHuTenbHble AnHaMMYeckue napameTpbl 3agatoTcsa B komaHae DCASE
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- Paiine

[ QTuéTel
£~ KoHTponeHeIE NapameTpel

OcHoBHEBIE

OpMbl pacyeTa

- Mogeeckn u Onopel
- 3aaaHna

MpenensbHan YacToTa FMAX

2aNKCbIBaTE HOPHEl KoneRaHMi FREQ_OUT

MasTHUKOBRIA SPHEKT ANA KECTKWK NOABECOK RH_PHND

Chpoc

Comcel | |t

Hopmbl pacueTa

3aknaaka "Hopmbl pacyeta"” (napameTtpbl, 3aBUCALME OT HOPM pacyeTa Ha NPOYHOCTb)

Mone gunanora KomaHpaa MapameTtp
HOPMbI CTRL CODE
rog CTRL CODE_YEAR
BapWaHTbl y4yeTa OBanbHOCTU CTRL OVAL
KO3GdMUMEHT neperpyaku CTRL KS
gzgiigﬁ ZCBZX CeYeHU ¢ y4eToM KoahdmumeHTa nonepeyHoro CIRL WLD_CHK
KO9(hdMUMEHT yCpeaHEeHUA HaNPsKeHWN AN19 0BarlbHOCTU CTRL HLE
KO9(hdmMLMEHT nogaTNMBOCTU OTBOA 0B CTRL BEND_CODE
pamiospomenin ey o | CrR SN
4YUCIO LNKIOB CTRL NC
yyeT gaBrieHus Ana nogatMBocTy OTBOL0B CTRL BEND_PRES
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MoAdyflb  YNpyrocti, Ucnosfib3yembln Ans  ¢opMmMpoBaHust CTRL E MOD
MaTpmLbl XKECTKOCTU = -
YNPOLL EHHbIA YNPYro-niacTM4eckuin pacyeT CTRL PNAE_KE
KO3GMLIMEHT yBENUYEHMS [OOMNYyCKAEMbIX HanpskeHun ans CTRL K OL
CIyYanHbIX Harpy3oK - -
yyer JaBreHvs npwm BblYMCIIEHMN KoahdmumeHTa CTRL BEND PSTR
WHTEHCMJMKALIMN HanpshKeHWn | 4na oTBog0B = = -
yyeT KoadpdmuMeHTa CHWKEHWs MNPOYHOCTU  MOMNepedHoro

CBApHOro LWBa MPU BbIMUCIIEHUM HAMNPSBKEHUA OT MOCTOSAHHO CTRL WLD SUST
OencTByoLWw nx Harpy3sok (SL)

Cnocob BbIMUCTEHUSI HaMNPSPKEHUA OT AaBfeHMst MpU pacyete CTRL SL PRES
HanpshkeHun kateropum SL = e
Cnocob BbIMUCIIEHUS JOMyCcKaeMblX HanpsbkeHui SA  ans CTRL SA LBRL
HanpspkeHun kateropun SE = =
OTHOLLEHNE XapaKTEPHbIX pa3MepoB LWTyLepa W Kopnyca CTRL BRN RUN
TPOMHUKOBBLIX COeaMHEHWUN = = -
onuus Ans orPaqueHm OOMyCcKaeMbIX HanpsbkeHun Sh u/vinn CTRL SH_140
Sc BennuunHon 140 MPa - _—
yyet KOSWumeHTOB NPOYHOCTM CBapHOro LWBa And CTRL RD WLD IV
HanpskeHun Ha IV aTtane - - -
"pacyeT TpovHMkoB no wmetoguke LKTU": ucnonb3oBaHue

WHXXEHEPHON METOLUKMN I:I,KTI/I ana pacdeta TpOVII:MK(')BbIX " CTRL TEE RD
WTYUEepHbIX coeauHeHnn (Tonbko pAnsa  Hopm  'RD'), cwm. - -
Mpunoxenue Xlll.

"yyer nogatnMBoCT TPOMHUKOB": yyeTr nokarnbHom

nogatnMBoCcT "cTaHgapTHbIX" TPONHMKOBBIX/LLTY LIEPHBIX CTRL TEE_FLEX
coeguHeHun, cm. [punoxenve XV
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-

Oy

+- Maine HopMel pACYETE HE NMPOYHOCTE

+- OTuétsl

=)- KoHTponkHEIe napameTpel Hoprisi s

PMAE/RD hd HOT

BapMaHTbl YYETA 0BANBHOCTI

PacyeT TPOMHUKOE Mo METoAMKE LIKTK

OK ] | Cancel | | Help

... OCHOBHEIE 2001
JuHamuyeckue
- Hopmel pacyeta
i i.Mogeeckn n Onopel
+ 3agaHua Yucno WAKnos 3000 b,
+- Mpaduka
KoaddwigeHT
NOAETMBOCTH
OTEOAOE Mogyns ympyrocTti

¥YueT AaBneHnA ANA NOAETNWBOCTH 7

Y4eT NogaTiMBocTH
TPOHHUKOE

CODE A

KosduyeHT neperpystm

V1 2 V|3
MPOBEDKE BCEX CEYEHMIA C OTHOWEHWE XEPAKTEPHEIX
o | yueTom KoshduwEHTa PasMEpOE WTYLEPE W
NONEPEYHOND CBAPHOMD LB KOPMYCa TPOMHMKOE

| YueT Kosh@UUMEHTOE NPOYHOCTM CBAPHOMD WEE ANA HANPAKEeHMA Ha IV-M 3Tane

1.4

0.769231

Chpoc

[Moaseckn n onopsbl

3aknagka "lMoaBecku u Onopbl”

Mone ananora KomaHpa | MapameTp
Tabnmua npy>XuH SDEF STAB
Koadh. nsmeHeHus Harpy3sku SDEF PVAR
Koadh. 3anaca no Harpy3ake SDEF PEAC
MakcumansHasa cTpykTypa uenu SDEF ZMAX
MwuHuMansHasa cTpykTypa uenm SDEF ZMIN
XKecTkocTb onopkl Npu BbIGoOpe NPY>KUH CTRL RGD_SPR
SPR_SFPMIN (koagppuyueHm 3anaca no MuHumasbHoU Hagpy3Kke) CTRL |(SPR _SFPMI
N
SPR_VARTOL (koHmposnbHas eenu4uHa usmeHsseMocmu, CTRL |SPR VARTO
ucnonb3yrowasics rnpu ebibope npy»KuH) L
SPR_TRTRAV (Memod sbiqucrnieHuss deghopmayuu rnpyKuHbI) CTRL |SPR TRTRA
v
YKeCcTKOCTb 3aKIIMHEHHbIX NPYXXWH U XKECTKMX NMOLBECOK CTRL RH _STF

Yyem masmHukoeozo aghghekma:
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MpyXWHHbIE NOABECKM CTRL SWING_SH
YKecTkne nogBecku CTRL SWING RH
YKectkune tarm CTRL SWING_ST
Onupn Lé]
- Dannel Tabmuua npyxat | OSTE0 7‘ Mo YMONYEHWD
- OTuETe
2)- KoHTponkHEIE NapameTpel Kosd. 3anaca no Harpyske 1.3 K03, MSMEHEHMS HaMPY3KM 0.35
i . OcHOBHBIE
Annanuaeckne Makc. CTpYKTYpa Lenu [ MuH, CTPYKTYPE Lenu 1
Hopmbl pacqeta
Mogseckn n Onope! WECTKOCT onopes! NpW BeIfope Npy#MH
+ - 3agaHnA
- Tpadguka 1EH006 |:| Mo yMonYaHMo
SPR_SFPMIM SPR_VARTOL
! 0.3 [ sPR_TRTRAV
Mo yMon4aHMo Mo yMonyaHuio
YUET MBATHUKOBOro 3ddexTa
Mpy#HHHEIE NOABECKH HecTkMe nogsecku HecTrme TArK ||
Aa - Na - GhL b
WECTKOCTE 3AKAMHEHHEIX MPYHIH W MECTKMX NOLEECOK
00000 Mo yMonYaHMo
QK ] I Cancel ‘ I Help
3apaHusa
Baknagka "3adaHust " onpepenseTr LaHHble AN 3a4aHns Ha  MOCTMPOLECCOPHLIA  pacdeT

ycTanoctHonm npovHoc ("YcTanocTtHas npodHocTs”, komaHaa EATG), 3agaHus gns pacyeta mect
NOCTYNUPOBaHHbLIX PaspbiBOB BbICOKO3Hepretuyeckmx Tpybonposogos (komaHaa POST HELB) wu
cneumdmkauum ana akcnopta Harpy3sok u3 dPIPE B LICAD (komanga DP2LCD).

YcTanocTHasi NPOYHOCTb

3aknapgka "YcranoctHas NPoOYHOCTb™:

NMone ananora KomaHpa MapameTp
Habop crny4yaeB HarpyxeHust SOLV LC
Yucrno umknos EATG NC
WcTopusa HarpykeHus EATG SEQ
YNpoLL eHHLIN pacyeT EATG FATG_SAF
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FATG

M_RANGE

" Daiinel N2 mfn Yucno LMknos
[ OTUETBI -
(- KoHTponbHele napameTpel
El 3_a,u,aH|.1n NC3 KoMMEHTapui
| - ¥cTanocTHan npouHocTs NC4 | HTEST (COLD - TEST)
I JononHuTensHo MHCS
© i.Mecta paspeisos B3 Tp-8 MNC7
- Jkenopr 8 LICAD NC3 HofaenTh YAanTe YAanuTE Bre
- Tpadmka
Habop cnyyaes
HErPYREHMA
o Py b
LCo2 LC10
LCO3
-
LC04 »
LCOS h 4
LCO7 L]
LCOo8
< «“
[ ¥npowégrreit pacer [ ¥ueT snuarma soaHoi cpeak:
1M Range HE
MpaocHoTp
Cancel Help
HononHumensHbie daHHbIe Ons1 pacdyema ycmasiloCmHouU rnpoYyHocmu:
Mone ananora KomaHpa MapameTtp
LC FATG LOAD
TEMP FATG TEMP
MECH FATG MECH
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”

Oy

3 daiine

£ 3agarms

3 OrugTe

OcHoBHBIE

» IR
[ Tpagumxa

([0 KonTtponsHbie napamerpe

29 YeranoctHan NpoYHOCTE

LC03
LCO5
Lcory
LCO9
L51
Ls2

LS3
L57
LS4
LS5
LS6
L53
L53

Temp

Lcoz2
LCD4
LCO6
LCo3
LC10
LS8

LS9

Mech

Ok

Je==m]

Help

MecTa pa3pbiBoB B3 Tp-B

3aknagka "MecTa pa3pbiBoB B3 Tp-B": cneumdwmkaumsa ons BbINOMHEHMS pacyeTta no
onpeaeneH’io NPOMEXYTOYHbIX MECT MOCTYNIMPYEMbIX Pa3pbiBOB BbICOKO3Hepremyeckumx (B3)

TpybonpoBoaoB.

Mone ananora KomaHpa MapameTtp
CUF POST HELB CUF
RUPTURE POST HELB RUPTURE
CRACK POST HELB CRACK
MECH POST _HELB MECH_LS
RANGE POST HELB RANGE_LS
Mpedwmkc POST HELB HELB_STR
[okymeHT POST HELB DOoC
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Onupm
[ Paine
-- OTuETel
-- KoHTponEHEIE NapameTpEl
=]

[ YETanocTHas NpodHoCTE

i MecTa paspeieos B3 Tp-B
L. 3kenopt B LICAD

Sepann o

o Mpaduka MECH | LS2 ~ RANGE

JoKYMEHT

ANST

Cancel

RUFTURE

FATG w

MpooTp

OnpefenATs MecTa paspoiBos B3 TpySonposoacs

Help

0.4 Mo YMONHEHMID

HLE

Chpoc

Okcnopt B LICAD

3aknaaka "9kcnopTt B LICAD": cneumdwmkaumsa gna akcnopTta Harpy3ok Ha onopbl Tpybonposoga v3

dPIPE B nporpammy LICAD. Cwm. MNpunoxenue XVI.

Mone ananora KomaHaa MapameTp
Bepcusa LICAD LCD_VER
Skip SKIP

Sh Mode SH_MODE
Yron oTKNoHeHUs1 onopbl ANGLE
Celicmuyeckas kaTeropust Tpyoonposoga DP2LCD S_CAT
Tun IYPE
Harpyska 1 LOAD
Harpyska 2

SF SE
KommeHTapui NOTE
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[+ KoHTponeHEIE napameTpe
é--Ba,anun

: --Ycra.nocrHan NpoYHOCTE
. MecTa paspeiece B3 Tp-8
i L 3xkcnopt s LICAD

& Ipadmra

s

S [off <]

shivode (Cod v

¥ron oTKAOHEHKA 2.5 CeftMMHECKER KETEMOPHA 1 -
onopei oveonposas O
Tun 1 2 SF Kommett.
1 COLD LCe 1.00 |COLD
2 HOT LC4 1.00 |HOT
3 Test LC7 1.00 | TEST
P4 Ls11 160 |C1
5 Level D LD1 L5138 170 |D1
3 Level_AB LC4 1,00 \
. 7

ox || concel J[ rep
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padmka

Baknagka "lpadmka" npegHasHayeHa Ans yrnpaBrieHnst OTOOpaXeHMeEM Moenm B rpadmyeckom OKHe:

(o], TITTE
(- Paiine
[ OT4ETRI OTobpaKaeHble SNEMEHTLI
:::;::: BHEIE NapaETpbl Cronb3sawme onopel [Shift+1]
EI Mpacuka MeTku yznos [Shift+M] Hanpasnaowwe onopel [Shift-+G]
MapameTpel oToBpakeHun “Akopa” TpolHuKm [Shift+T]
Beca [Shift-+.] Oemndepsr [Shift+0]
Cunel v momeHTel [Shift+F] AmopTuzatopel [Shift-+H]
HecTkme nogseckn [Shift+R] CeapHeie wee [Shift+]
Mpy#uHHEE noasec [Shift+H] Sazopel [Shift+8]
AHrkepk [Shift+A] AuHammueckue oanel [Cirl+Shift+F]
Onopel [Shift+5] CrepwHn [Shift+C]
COHOKOMMNOHEHTHEIS onopel [Shift+] [ recvetpruecae ceasm
IE MoMeTuTe Bce [ CHATE OTMETKY Tun KoMNeHcaTopa
0 ABTOMOZHLMOHWPOBEHWE MPK Shift + aE0AHOA WenYeK No SNEMEHTY

HaBMraLMK B Tabnuue

(®) Mepexon “Tpadwka”™ -> “Tafnuua”
MeTkm ana ONC

(C) Buisos Auanora "CBoiicTEa

O PepaKTUpoBaHWe Tabnuu
No ABOAHOMY LWENYKY

YacToTa MUraHKa MacwTah oTobpakerma
TEKYLLEro 3nemMeHTa (Mc) 00N, AaHHbIX
- Tonw1Ha AMHu

Cancel Help

Cnucok "Omob6paxaeMbix 3/71eMeHmo8" COOTBETCTBYeT Habopy "AONOMHUTENbHbIX AaHHbIX".
OnemeHT "Akopsi" no3BonsieT BU3yanusMpoBaTb TOYKU dmkcauum rnobanbHbIX KOOpAMHAT Y3roB
pacyeTHon mogenm (komaHga POS)

Bkntovasi/Bbiknoyas dyiaxok "Memku dnst OMNC" (ONNC - onopHo-noaBecHas cuctema Tpybonposoaa
) MOXXHO MOKa3aTb/CKPbITb METKU y3I10B OTOOPaXKaeMbIX 3IEMEHTOB, CBSI3aHHbIX C y3/laMu pacyeTHOW
mogenvm Tpy6onposoaa (PMT).

dnaxok "Aemono3suyuoHuposaHue" npu HaeBurauMn B Tabnmue" no3BONAET CUHXPOHU3MPOBATL
nepemeLl eHve no Tabnuue n otobpaxkeHne NPOCMaTPMBAEMOro y4acTka pacHeTHoW Modenu.

Mone "Yacmoma muzaHusi mekyuje2o 3siemMmeHma" MO3BOSMAET perynmpoBaTtb 4acTOTy MUraHus
3NeMeHTa, Ha KOTOpOM YCTaHOBfeH Kypcop B Tabrwmue. [lpu BBOge 3HaveHuss 0 muraHue
npekpatl aeTcsi.

"Macuimabé omobpaxeHusi on. OaHHbIX" NMO3BONSET BBECTM MacLUTabHbIA kO3dhdmMUMEHT Ans
yBENMYeHWs/yMEHbLLEHUS1 CUMBOJSIOB [AOMONHUTESNbHBIX JaHHLIX B OKHE MporpaMmbl.

AkTvBM3aums onumm "PedakmupoeaHue mabnuy no 0eoUHOMY wesnyky" No3BonseT usbexatb
CUCTEMHOro curHana "beep" npy ABOMHOM L en4Ke No nonsMm B korioHkax "[don. aanHble", "CeveHne"

n "[pynna" tTabnuubl "[eomeTpua".

Mone "TonwuHa nuHUU" NO3BOMSET PErynupoBaTh TOMWMHY JIMHUA MNpu OTOOpaXKeHUM Moaenv
Tpy6onpoBoaa B NNHWIO.
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Mpynnoeon 6Grok "Shift + OeoliHoll wenyok Mo asemeHmy' wvcnonb3yetcss AN  Bblbopa
yHKLMOHaNBLHOCTU nepexoaa M3 OkHa rpadwiku B Tabnuuy no ogvHapHOMY Wnv OBOVHOMY LU €YKy
NEBON KHOMKN MbILLIN

Pacuer
MyHKT MeHto "Pacyem " npeactaBnsieT cobon Habop KoMaHA ANs BbINOMHEHWS pacyeTta
Tpybonposoaa:

Pacdét | ¥TuawuTel OCHOBHBIE gaHHeEe  fc

%Q DPC

g@ Saolver

Z Past

L, i

P MakeTHBIK PEHHM

@ Pipe3DV

L\y MpocmoTp AncTHra g,

O Harpyzkn Ha onopkel

Q MpocmoTp pesyneTaToE

COYUCTWTE paBodKiA KaTanor

IMyHKT MeHIo MKoHka Ha [HevictBue
naHernm
WHCTPYMEHTOB
DPC ] 3anyck npenpoueccopa 1 dopMnpoBaHne NMCTMHra
W MCXOLOHbIX OaHHbIX;

Solver =) 3anyck pacyeTHOro Mogyns
Post 3anyck noctmpoleccopa 1 opMmmnpoBaHue pesynbLTaToB

2

pac4yeTa

MakeTHbIN pexnm

BbIMNOJIHEHNE BCEX BbilLenepe4vYncrieHHbIX KoMaHa B
NakeTHOM pexunme

Pipe3DV

BbI30B nporpammbl PIPE3DV ana npocmoTtpa pacyeTHom
MOJenM 1 pesynbTaToB pacyeTa.

MpocMoTp NMCTUHra

na

&
\

3anyck BCTPOEHHOIO TEKCTOBOIO peaktopa
WORKPAD.EXE anst npocmoTpa duanna ¢ fIMCTMHIOM
MCXOOHbIX AaHHbIX (danna ¢ pacwmpeHnem .OUT)

Harpy3ku Ha onopbl

3anyck BCTPOEHHOro TEKCTOBOro pefaktopa
WORKPAD.EXE ans npocmoTpa darina co CBOAHbIMA

2 Tabnmuamm Harpy3oK Ha onopbl, 3afBWKKW, NaTpyoku (dann
¢ pacLumperuem .SUP)
MpocmoTp 3anyck BCTPOEHHOro TEKCTOBOro peakTtopa
pesynbTaToB - WORKPAD.EXE anst npocmotpa danna ¢ fiIMCTMHroM

pes3ynbTatoB pacyeTa (danna ¢ pacwmpeHmem .RES)
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Ouncmts pabouui YucTtka paboyero katanora OT BpeMeHHbIX (halinos,
Kararnor co3faBaeMbIx nporpammont: 3anyck davna CLEAR.BAT
YTunurtol

dPIPE yminutel: BCnomoratenbsHble NporpaMmmel, Ucnonb3ytowmecs kak B coctaBe dPIPE, Tak u kak
OTAEmNbHblE NPUIIOXKEHUS.

Y¥TUAKTE  ODCHOBHBIE JaHHBIE [

TCale
CWSpec -TH
DmpView
G-Fre

Rampa==>dPIPE 5

gl E

PCF2DP

TCalc

Mporpamma — Kambkynatop pAns Bblbopa OCHOBHbIX pa3MepoB
(onpepenerHna Tpebyemon TOMWUHLI CTEHKWM) AeTanen TpyOonpoBOAOB.
[ns nonHom dyHKUMOHanbHOCTM TpebyeTcs oTaenbHoe NULEH3MPOBAHME.
MopaepxunBaet Hopwmbl MHAS [ PO. Cwm.

https://www.dpipe.ru/ru/dpipe_utilities_ru/tcalc_ru.html

CVSpec-TH

Mporpamma ans co3gaHns u 0bpaboTkM CEMCMUYECKNX CMEKTPOB OTBETA,
a TaKkxe [/19 reHepauumn akceneporpaMmm 13 3agaHHbIX CMeKTpoB OTBETa

Cwm.: https://www.dpipe.ru/ru/dpipe_utilities_ru/cvspecth_ru.html. [Ona
NOIHOM oy HKLIMOHANbHOCTM TpebyeTcs OTAeNnbHOE NMULEH3UPOBAHME.

DmpView

MporpaMma AN NPOCMOTPa XapakTepUCTUK BSI3KOYMPYTUX Aemncepos.
MosxeT GbITb MCMOMNb30BaHO Kak OTAeNbHOe NPUIOXKEHNE.

G-Frc

Mporpamma [Ons  OUEHKM pEaKTMBHbIX CUM, [EUCTBYIOLUX Ha
TpybonpoBog, npuv BHe3anHOM ero paspbiBe. PeanusyeT TpeboBaHus
pokymeHTtoB (REF 19, 20) Ans oueHKM nocnencTBUi NOCTYMPOBAHHbIX
pa3pbiBOB  BbICOKO3Hepremuyeckmx  TpybonposogoB.  [lporpamma
MO3BOMNSIET  BbIYMCIUTL  MapaMeTpbl  PEaKkTUBHOW  Cunbl,  cpopmy
UcTekalowen CcTpym W ycunus B3aMMOOENCTBUS C  Mperpagon.
Mporpamma moxeT ObiTb MCMONb3OBaHa Kak OTAENMbHOE MNPUIOXEHUE.
Ona nonHom dwyHKUMOHarbHOCTM TpebyeTcs nuueHanpoBaHue. Cwm.

https://www.dpipe.ru/ru/dpipe_utilities_ru/g-frc_ru.html

RAMPA => dPIPE

koHsepTaunsa YO n3 nporpammel PAMIMA B doopmat gaHHbix dPIPES
(3anyck nporpammbl R2DP_N.exe). MNpu koHsepTauun UL ns PAMIbI-93
NCXodHbIM Gann OOmKeH umeTs paclimnperne ".dat", ns PAMIMbI-90 —
pacwupenne ".nml". MNpn ycnewHom BbINONHEHUM NPOrpamMMbl B

S paboyeM katanore cosgaetcs dain ¢ TeM XXe UMEHEM, YTO U
KOHBEpPTMpYeMbIn dans, HO ¢ paclinpeHnem ".dp5". [ina ganeHenwen
paboTbl 9TOT hann formKeH ObiTb 3arpykeH B Tabrmuy DDE.

PCE2dP ﬁ MpenpoueccopHbIn Moay b 4518 KOHBepTauun AaHHbIX 13 darnos PCF

(Piping Component Files) B mogenu dPIPE, cm. dann - cnpaBky
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OCHOBHbIe fAaHHblIe

MeHio "OCHOBHbIe AaHHbIe" NO3BONSET NEPEKMOYATLCSH MEXAY OCHOBHBIMU aKTUBHBLIMU OKHaMW
nporpammbi:

JCHOBHBIR J3HHEIE

PRl EXHOC & |H

don., gaHHele

Momowe

leomeTpua

Apmartypa

CeyeHua Tpyé

CedqeHWA banok

MaTepuans

CooBWweHWa

KpwBble ycTanocru

JaHHbBIE 4NA BBICOKOTEMM, TP-40E
Pexcimel paboThl

CnekTpol OTEETa /AKCEN-MEI

3agaHWe Ha pacdeT

FeomeTpmuA - OKHO BBOJA reoMeTpum

ApmaTtypa — NpocMOTp ¥ peaakTMpoOBaHUE XapakTepucTik TpybonpoBogHOM apMaTtypbl (CM. KOMaHbl
V, V1. V2, VA, VO).

Apmarypa £
)
Yane OBozHayeHne Tun w1 w2 w3 Wop B0 o
10 1400-1410 ORBIT DN400 OfibyHEIR 30000 3000 78
i 1520-1530 ORBIT DN300 OiiHenit 18000 3000 133
12 1550-1560 ORBIT DN3007? 2523 HB OfibuHeNi 17000 1100 M4
13 1800-1810 ORBIT DN400 OfibiuHEN 30000 5200 4 L
14 1840-1850 ORBIT DN400 Oyt 30000 2000 M 1
15 1560-1570 ORBIT DN300 OibiuHeNit 18000 3000 108
16 1930-2000 ORBIT DN3007 2523 HB Ofib1HEt 17000 1100 M
17 2240-2250 ORBIT DN400 Ofib1HEt 30000 5200 108
18 22802230 ORBIT DN400 OfibyHEIR 30000 3000 108
19 24002410 ORBIT DN300 OiisiyHBIA 18000 3000 4
20 2430-2440 ORBIT DN3007? 2523 HE OibHenit 17000 1100 108 S
4 n 3

OKHO TakXe aKTMBMPYETCS NPU HaXKatum KHOMKU ok . KHorika EF';" no3BonseT 3afaatb AonycKaemble
Harpy3sku Ha natpybku apmatypel (cM. [punoxenvie X). [1ng Bbi3oBa MHAMBMAYANbHOIO Avarnora Ans
K&K, oM apMaTypbl UCMONb3YEeTCH NYHKT "CBONCTBA" KOHTEKCTHOrO MEHI0 Tabnmubl (Bbi3biBaeTCS
HaKaTVeM NpaBOW KIaBWLLW MbILLN)

CeuyeHus Tpy6 — BBOA XapaKTepMCTUK NonepeydHbIx ceveHui Tpybonposoaa (cm. komaHay PIPE):
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Tonw.  Bec Bec
MeTka Duametp CT‘::'”:“ S C Matepuan Fi1 FWz2 wson. Kopp. BryT. TpyGa KormeHTapuit
C5221x22E | 27 22 122 0| 815G 1 cs 12 1.87 Dy 200
» 2 C5215%13 I 215 13| 0707 065 (520 1 cs 12 1.87 Dy 200 v
T
£ >
Ceuerme
Memka Dr Tr LrwnHa W - Db Tb Bricota Bec Marepwan KommeHTapui
L EXT 240 24 500 |C521513 213 13 0 737 |815GS5 110CT 108.104.08-82 21913 21513
L
s TTTETSSTTTSSTTSSSSSSSSSSSSS———
Omeons  CexTopHele KoneHa  TpoiiHukm

OKHO aKTVBM3UPYETCS TaKKe NPU HAXaTUM KHOMKM @ Mpn paboTe ¢ 31Ol TAbnULIEV CEYEHMSA MOXHO

nob6aenats 13 6asbl gaHHbIX (pipe.dbs) (kHomka W) UM aKCcnopTMpoBaTh B Apyryto 6asy (KHonka

&,

i Bribepure ceverune Tpybnl X u
a |
Memka » [wametrp -~ Tomw.credsn -  Marepwan - HpicymeHT - o
A10B 2 08H18M10T QOCT 24 AYCTEHAT
Al0D 14 2 |08H15M10T QOCT 24 AYCTEHAT
. A10A 14 2 |08H18M10T OCT 24 AYCTEHIT I
A10E 14 2 |08H15M10T QOCT 24 AYCTEHAT
A10G 14 2 |08H18M10T QCT 24 AYCTEHIT
A10F 14 2 |08H15M10T QOCT 24 AYCTEHAT =

B HWXHen YacTm OKHa pacnonoXeHbl 3aknagkun Ans «CTaHaapTHbIX» 3IeMeHTOB Tpybonposoaa,
COMPSDKEHHbIX C TEKYLLIMM ceYveHreM TpybonpoBoaa. 3aknaaka "OTteoabl”, KOTOPOW COOTBETCTBYET
nogkomaHga-napametp BEND :

W N

Tonw BryT.
Metka Onametp i Bec Tpy6isi C Matepuan P Fwz2 Bec wson Kopp pyBa KommerTapii
1 CS221x22E 24 22 122 0|515GS 1 cs 12 187 Dy 200
b2 C5215:12 215 13 0.707 0.65|$20 1 cs T2 187 Dy 200
3 C5325:19 325 19 1.53 0.95|$20 1 cs 185 187 Dy 300 v
Metka Papnyc OsaneHocTs Smin XT Ceuerime KommerTapuit -~
| | LR I 1000 7 94 1/C521313 11-150CT 108.321.14-82 21913
2 SR 37 7 9 1/CS21%13 29-320CT 108.321.16-82 21913
3 EL 260 ] 10 1| CS221x22E 180CT 108.327.01-82 21513 -
DTEcp,bl CexTopHeie koneHa  TpoiiHikm

3aknagka "CeKkTopHble KoneHa", KOTOpol CooTBETCTBYET NoAKOMaHAa-napameTp MITR:
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CnpaBka no dPIPE 5

CeueHmna Tpy6. Hopmel pacuéta: PNAE 1989 - 0 x

weN

Metka Ouametp CTT‘:;L:“ TpB:SCbl C Matepuan Fw1 FWz2 Fis HE?:_I_ Kopp. BHyT. TpYyGa KormeHTapuit
16 X630xBMO7 630 8 0 0| M07 1 1 1 0 0
17 X630xBMO1 630 8 0 0| M0 1 1 1 0 0
18 XSUP 50 1 0.012 0| MO0 1 1 1 0 0
P 13 8 .8 | 08H18N10T 1 1 1 ] ]
L] zﬂ W
Metka Pammyc NC XM Yron Ceuetine KommeHTapuit ~
o1 LR30 550 1 1.02 30 [630«8-3CH 28 CTO 79814858 112-2009
2 SR30 630 1 1.03 30 | 630x8-3C01 28a CTO 75814838 112-2009
3 LR45 950 2 1.02 45 | 630x8-3C01 40 CTO 75814858 112-2009
4 SR45 630 2 1.02 45 [ 630«8-3CH 40a CTO 79814858 112-2009
5 LR&D 950 2 1.03 60 | 630x8-3C01 52 CTO 758148538 112-2009
6 SRE0 630 2 1.03 60 | 630x8-3C01 52a CTO 75814838 112-2009 v
OTsomel  CextopHere konera | TPOMHMKN

3aknagka "TpoMHUKK", KOTOPOW COOTBETCTBYET NOAKOMaHAA-napameTp TEE :

Ceuenna Tpy6. Hopme pacuéra: PNAE x
B
Memica Dyametp Tonw. crenky | Bec Tyl C Marepwan FW1 FW2 Fis Bec uzon. Kopp
1|Pipe1 100 8 0.17799% 0| Material1 1 1 1 a 0|Her
v 2|A300G 5 12 0932 1.5/08H18N10T 1 1 1 a 0|Her
3|A200G 220 8 0421 1/08H18N10T 1 1 1 a 0|Her
4/8A15517 142 7 06 0|08HTEN10T 1 1 1 Q 0|Her
5|A125G 133 1 0.189 0.75(08H18N10T 1 1 1 Q 0|Her
=
4 M | b
Cra.
TpoiHuk MeTka DR TR JruHa CeueHue DB TB BeicoTa Bec MaTepwan
1|EXT 360 23 600 |A300G 325 12 1400 DBH18N10T
2|FRG 355 30 500 |A300G 355 30 250 2300 D8H18N10T
3/ EXT 325 16 600 |A200G 220 8 730 DBH1BN10T
4|BRC 325 12 A125G 136 8 272 DBH18N10T
=
4| n +
H 4 » M OTEOAH )\Tpoﬁnmm

CeuyeHus 6anok — BBOA XapakTepUCTUK NMOMNepeYHbIX ceveHuni Ans 6anoyHbIX 3rIeMeHToB (CM.
komaHgy BEAM):

Ceuenwa Ganok »

w &

MeTka B Sy S5z 1% Iy Iz Bec el
1K1 112000 05 05 1E+008 3.91E+009 9,96E+003 10|15
2| KK 168000 05 05 1E+006 1.8E+009 BE+010 20|
3Kz 84000 (IR ns 1E+006 8.8E+008 2 3E+003 10|<
4k3 112000 (IR 05 1E+00E 9.96E+009 391E+009 10|12
5/ R 2600 05 0.5 1E+006|  1.269E+009 2.81E+009 als
B|5L3 20100 0& 1] 1E+008 4,23E+008 29E+003 2|5
7/HB 230000 05 05 1E+010 1.1E+012 1.3E+010 40 ELI
a I |

OKHO aKTMBM3MPYETCA TakKe NMpY HaXXaTum KHOMKM E . Mpu paboTe ¢ 3Toi Tabnmuen cevyeHnss MoXHO

006aBnaATL M3 6asbl AaHHbIX (KHOMKa w) UnM aKkcnopTpoBaTs B Apyryto 6asy (KHonka w).

MaTepuanbl — BBOA XapakTepUCTUK MaTepuarnos, ucnonbayrowuxcs B PMT (cm. komaHgy MAT):
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Marepmanbi. Hopmw pacuyéra: RD =
=i )
Wrag Kpwsar yet. | Kpueas yot. anA oteogos | JdaHHbie AnA BeicokoTemn. Tp-goe. | [noTHocTs Mu
W 1/809G25 £F1 SF1A &C1 7.85 0.3
=
T E - T A - T Sa Tau -
1 10 214000 1 10| 1.15E-005 1 10 170 200| =
2| 100 205000 2| 100( 1.13E005 2| 100 170
3| 200 204000 3| 200 1.25E005 3| 200 150
4| 480 133000 4| 450| 1.38E005 4| 250 145
5= 5| 5 275 140
1 il 6| 300 133 Il

il

no6aenate 13 6asbl AaHHbIX (KHOMKa EF;") UnM aKcnopTpoBaTh B Apyryto 6asy (KHonka Iﬁ" ).

OkHo AKTUBU3NPYETCA TaKXe NMPpU Ha)Katmn KHOMKN . I'Ipvl pa60Te C aTon Ta6n|/|u,e|7| cevyeHna MOXHO

OkHo "CoobweHua" cogepxuT nicgopmaumio 06 ownbkax, BO3HUKAOLLMX Npu YTeHnn darnna ¢ UL,
OKHO aKTVBU3NpyeTCs aBTOMaTU4ECKU NPy BO3HUKHOBEHWMN OLLINOKM:

& e = 205000, 202000, 200000, 185000, 150000, 165000, 180000, 175000, 170000, 167000, 165000, 162000, 160000

& © = z0, 50, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, &00

& m = 1.64E-005, 1.64E-005, 1.66E-00S5, 1.68E-005, 1.7E-005, 1.72E-005, 1.74E-00S, 1.76E-005, 1.78E-005, 1.8E-005, 1.82E-005, 1.84E-005, 1.85E-00S
& ¢ = 20, 50, 100, 150, 200, 250, 300, 350, 400, 450, SO0, S50, 600

& su = 510, 471, 461, 441, 421, 421, 412, 41z, 40z, 382, 353, 333, 304

Coobuyerns x

E-\ModeldF atiguet\ DEBUGNLOOP1_C.dpSTE2]: cHHTarcwieckan owndka: HEpacnoaHaeaeti napamerp 4235, —

[ dsen | Sewm LA d< dr & Ton. laresie| Ceerine Tpnna HKomtsrmapudi [

[1BOVHOW LL,en4oK No CTPpOKe C COOBLL EHMEM NepekntoyaeT rpadmyeckoe (OCHOBHOE) OKHO B
TEKCTOBBIN PEXMM U MO3MLIMOHUPYET KYpCOp Ha CTPOYKY, B KOTOPOW oBGHapy»keHa oLmbka:

1z590: E len = 133.4, os = '430%52"
1300: F len = 1859.1
= eFF: P len = 1700 4Z39

4

CoobueHHA

al
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CnpaBka no dPIPE 5

OkHo "KpuBble yctanoctu" copepXuT MHopmaumio 0 AaHHbIX, He0bXoaMMbIX A pacyeTa Ha
UMKIIMYECKY0 NMPOYHOCTL (CM. komaHay FAT). OKHO akTMBM3MPYETCS Takxke Npu Haxkatum KHOMKK

KpHEBIE YCTAanocTH X

L

KA EM Merag uHT. He - -
1|FaT1 175000  LeglLog 1 10 100
2| $F1 1 Log-Log 5 o0 1700
3| $F2 1 Log-Log g = 1100
W 4 I 1!35|:||:||:|| i 100 o
ES N . (e 210 =
E 500 480
7 880 380 LI

Mpn paboTe c aTOM Tabnuuelh ceyveHus MOXHO A00aBnsATb M3 6asbl AaHHbIX (KHOMKa w) nnm
3KCnopTMpoBaTh B Apyryto 6a3y (KHorka w).

OkHo "[laHHble Ans BbICOKOTEMN. TP-A0B" COAEPXKNUT MHGOPMaUMIO O AaHHbLIX, HEOBXo4MMbIX Ans
pacyeTa BbIiCcOKOTEMNepaTypHbIX Tpybonposogos (cM. komaHay CREEP). OkHO akmBuM3upyeTtcs

R
TaKXxe npu HaXxatmm KHOMKn .

Vivez T Hi - T Deta |4
v ! 1 370 0.725 1 370 0.605
2 ¥ 2 490 0.615 2 280 0.61
3 500 0.6 3 390 0.62
4 520 0.56 4 410 0.64
5 540 0.51 5 450 0.7
. . E BEO ECIE N B 450 0rsl=|

Mpu paboTe ¢ 37O TabNULEN CeYeHMsI MOXXHO [06aBNsATL 13 6asbl AaHHbIX (KHOMKa w) unm

3KCnopTMpoBaTh B Apyryto 6a3y (KHorka w).

OKHO "Pexumbl paboTtbl" cogepxuT MHopmaumio 0 pasnmMuHbIX pexxmmax paboTtsl Tpybonposoga ¢
yKasaHMeM Harpys3ouHbIX rpynn, Ha Kotopble pasbuBaetca PMT (cm. komaHgy OPVAL). OkHo

aKTMBU3NpyeTCcA nmbo 13 meHto, nndo npn HaXXatmm KHOMKA O .

Pexwvmbl paboTel - 0O %
Mt & MeTka P T csG INS KO
> NUE ) — P - 1 1 -
z  NUEt 2 |67 1765 150 1 1 01
3 NUE2 -
4 NUE3
5 NME
5 NNET
7 TEST1
8 TEST2
o pa v | Ocrosreie [ononHurensHo
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lMpwn BbINONHeHWM pacyeta no FOCT P 59115.9-2021, [REF 24] (CODE = 'PNAE', CODE_YEAR =
2022) B OKHe O119 peXXMmoB paboTbl 4Ns KaXKA40W Harpy304HON rpynnbl nosensietcs none KO -
KOHUEHTpauua Kucnopoga B BogHon cpefe, cm. komaHgy ENVEAT.

Bug gnanora 3aBucut ot BbibpaHHbIX Hopm. Tak, ans Tex Hopm, KOTopble OpUEHTMPOBAHbI Ha pacyeT
BblcOkoTeMnepaTypHbIx Tpybonposonos(CODE="RD/EN/PNAE_T'), cTaHOBATCS 4OCTYNHbIMMA
JOMonHUTenbeHble NOns Ana BBoAa pecypca paboTbl Kak Ans BCEro pexuma, Tak u Ans oTaenbHbIX
Harpy304HbIX rpynn BHYTPU pexuma:

i - 0O x
Wram Pecypc w1000 Fr— . = = = — -
[ / o1 LG10 1707 545 0 ] f
2 OFE1 2 LGE11 1.707 545 0 1 100
3 OPE2 3 LG20 3707 453 0 1 100
4 TEST . = ; - ; :
.5 5 LGz2 0 20 0 1
6 LG30 3707 250 0 1
7 LG31 1] 20 0 1 .
OcHosHeie  LoNonHUTENEHD

[nsa BBOAa OaHHbIX, HEODXOOMMbLIX ANt BbIMUCIIEHWS HaMpsDKEHWW OT nepenaja TemnepaTtyp Mo
TOMUIMHE CTeHKM U 3adpekta cTpamdmkauum (komaHga GRAD), wucnomnb3yeTca  BKagka

"[lononHuTENLHO":
Pexmmp paboTel - 0O X
s = Menca a1 dT2 4T3 Tolr ——
b GCN_StmG. . 0 0 0 0 0
2 |NoL LBA st 7n o 0 0 0
3 |ZERO HMC 0 0 0 0 0
4  |ZEROS0 CMC 0 0 0 0 0
5 |Al PO_6_T160 0 0 0 0 0
5 M JNA_T 5 0 0 0
7 M JNA_2 0 0 0 0 0
8 B1 s o a h f a o |
g Bi 4 w| OcHoBHble  [NononrutensHo
OKHO "CnekTpbl oTBeTa/AKceneporpamMmmbi” COOEpPXUT [OaHHble [AOns  CEeMCMUYECKoro

BO3[ENCTBYS, 3a4aBaeMoro nnbo B BuAe CMEKTPOB OTBETA, UCMONb3YHOLLMXCS B paMKax pacyeTa no
JICM (cm. komaHgy SPEC), nnbo B Buae akceneporpamm (pacyet no MOA, komaHga ACCE). OkHo

AKTMBU3NPYETCA nmbo n3 MEeHH0, nmbo Nnpu H&XXaTtMn KHOMKU |-_:I .
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CnpaBka no dPIPE 5

Mult(1) Muit (2) Muit(3) Disp(1) Disp(2)  isp(:
01 0.1 0.1 0 ol o
01 01 0.1 0 ol o

Fy Ay 4 Fz Az =

o1 D 38 _‘ y o1 h 192

2 052 403 ; 2 052 204
g 0.54 422 3 054 22
4 056 441 4 056 24
5 058 459 5 058 257
5 06 48 5 06 278
7 063 522 7 063 32
3 066 564 2 066 364
9 07 733 9 07 451
10 073 543 10 073 539
11 0.76 1153 1 0.76 627
12 08 1188 12 08 732

13 1 11.88 13 083 809 ~

[na no6aBneHns CNeKTpoB OTBETa M3 CYLL ECTBYIOLL MX TEKCTOBLIX (haiirioB crefyeT BOCMOMb30BaTLCs

KHOMKOW w dannbl AoMKHLI codepXaTb ouMdPOBKY CMNEKTPOB OTBETa B dopmarte "yacTota -

yckopeHue". [1na akcnopTa gaHHbIX BO BHELWHUE dhainbl MOXHO MCMONb30BaTh KHOMKY E B atom
cliyyae BMECTO OUM(POBKM CMNEKTpoB B hain € MCXOOHbIMM OaHHbiMK *.dp5 OyayT 3anucadbl
abCconoTHbIE UMM OTHOCUTENBHBIE CCINKKU Ha dalnbl.

YcKopeHusi, yMHOXEeHHble Ha MaclTabHble Ko3adduumeHTbl mult, JOMKHBbI
ObITb BbipaxeHbl B gonsx g (yckopeHue ceob6oaHoro nageHus)!!

Mpn HaxxaTnm Ha KHOMKY g 3anyckaetca nporpamma CVSpec-TH, npegHasHayveHHas Ans
npocmotpa U 006paboTKM CMnekTpoB OTBETa U akcerneporpamm. [porpaMma Takke no3BonsAeT
reHepupoBaTb NCKYCCTBEHHbIE akceneporpaMmmbl No 3agaHHbIM CNEeKTpaM OTBeTa.

CM. B1aeoKAMM

OkHO "3apmaHue Ha pacyeT" npegHasHadyeHo AN cneumdvKauum 3ajaHusi Ha pacyeT w
nocinpoLeccopHon obpabotku pesynbTatoB. BBOa ocyuiectBnsercs B TabnudHom dopme B
COOTBETCTBMM C UHCTPYKUMsAMM No komaHaam SOLV, POST n DCASE:
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3apaHwe Ha pac4€T. Hopmw pacuéta: PMNAE. X
NEg# e
PacueT c onpegensHien pad. Harpy=oK, BEIG0pOM NpYXMH U cefchMkoi (H1)
Tun Pexama  Harpyska Pend_ Fric. NLS Hng S5tf. PE TMO Kormen tapwia
P L1 WA w Het 7 Oa [F = [7] | Onpesenerie patiounx HarpysoK Ha NpYXMHE!
LC2 OPER_A MAX WePaT+D Het = [a |} [ | [] |PacuerHa nonHyo Harpyscy
LC3 OPERB | SCOLD |W=P<T=D Her O | ba [ | [ | Betop npyprm
LC4 OPER_B MAX | W=P+TsD D= Oa [ | 1 |HHY3(MAX)37an Il (nonHas Harpys«a)
LC5 SUST C MAX WP Her [F Peg. [F [ | E | HHY3{MAX)-3man |
LCE OPER_B SCOLD W+P=T+D Oa Oa [ | [ |HY304 3ran IV fonooHan Harpyska)
LC7 MO DAL MAx LC4 = Tn. [ | E | MopaneHei aHanms
LCE QOPER_B HDR WsP+T+D Oa Oa [ | [E] |HDR 37an Il jnestas Harpyska)
LC9 SUST_C HDR  |W=P Het O | Pesn = [T | £ |HDR3manl
+ LC10 ] 0.0 o
Tun lMpasuno [levans m | Kosmer apwii |;
P L51 Sum LCB MAK Hanpaxerna S2 (HHY3)
L52 SRK SUM LC4-LCE MAX HanpaxeHna Stk =
L53 SAF SUM LC4-LCE MAX Hanprxerua Saf
L54 DISP SUM LCE Becosbie nepemewieHiA
LS5 DISP SUM LC4-LCE MAX BUmiMBIE NEpeMeLL eHIA b
L56 SUPP SUM LC4 HHY3(Top)
LS7 SUPP SUM LCE HY3(%on)
Lsg 52_MRZ SUM LCE+LD1 MAX+Hanpaxerua 52 (MP3), RSM
L55 S2_PZ2 SUM LCE-0.5°L01 MAX+Hanprxetua S2 (N3), RSM i
ean nuco o = o - =
Mocmpousccop | dMHEMWYECKNE DACHETHI |

KHoMKK, BbIHECEHHbIE B 3arosfioBOoK Auarnora no3sonsT onpegemmuts Hopwmbl pacuyeta (CODE),
UMMNOPTUPOBaTL CTaHAapTHOE 3afdaHue Ha pacyeT u3 duranna solv.dbs, akcnopmposate Habop B
nonb3oBaTenbCKyo 6a3y AaHHbIX, MPOCMOTPETb COOTBETCTBYIOLL e KOMaHAbl B TEKCTOBOM BUAE:

Neg#&

JdononHuTenbHble AaHHbIE

Cnepytowasa rpynna okoH npeacrtasnsiet cobon faHHble, CBsA3aHHbIe ¢ y3namu PMT, n
npeacTaBrieHHble B TabnmyHom dopme. OkHa OTKpbIBAOTCH M3 BbINagatoL,ero MeHK (MyHKT
"[ononHuTenbHbIe AaHHbIe" ):
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CnpagBka no dPIPE 5

Jdon. gaHHeie | MNoMowes
3 Ankepn
EI[ demngepr

ﬁ AWH. aMOpPTUIATOD I

AKH, cKnbl

HelTere Nojeeckn

=

Hanpaenatowme onopel

|l

B
L+

Onopel
Mpy#*HHHBIE NOABECKH
CEapHbIe WELI

CHNBEL M1 MOMEHTEI

]| S %L Ak D

CKONe3AWME onopl

CTepxHK

N W=

TPOHHHEW

JAHOKOMMOHEHTHEIE OMNOpE

CoCpesoToYeHHEIE EECOBRIE HATPYIKH

Hwke npuBegeHoO COOTBETCTBME MEXAY NMYHKTaMu 3TOro MeHto 1 komaHgamu dPIPE:

AHKepbl ANC
BecoBble Harpysku CcW
[wvH. amopmaaTophl SNUB
OvH. cunbl DERC
Oemndepsbl DMP
>KecTkne nogBecku ROD
HanpasnstoLyue onopbl STG, STG-
OAHOKOMMOHEHTHbIE OMOpPbI STS, SRS, STS+/-
Onopbl SUP
Mpy>XMHHbIE NOABECKU SPR
CapHble LWBbI WLD
Cuibl 1 MOMEHTBI EOR
Ckonb3siLy e onopbl STZ, STZ-
CrepxxHu STRT
TpoinHukn TEE
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Mpwn paboTe ¢ "goONONHUTENbHLIMUK AaHHBIMK", NpeaCTaBNeHHbIMU B TabnmMyHON dopme, CyLlecTByeT
BO3MOXHOCTb MX "OTKMIOYEHMA" B paMKax BbINOSIHAEMOro pacyeTta. [1na 9Toro Hy>KHO ABaXAabl
L eNKHYTb MbILLbO MO CEPOMY MOM0 C NOPSIAKOBLIMU HOMEPaMU NEMEHTOB!

Yz ETHARA SIS TH SIZETR SRR Earct] SRR Or ocdae | Chomea T M

o Emornid Hpore Ao L T oy s Fian

AT

AeTas

INeMeHT "BhIKNH YeH™

Mpun aTom B dhanne UL cooTBeTCTBYIOL aA CTPOKa KOMMEHTUpYeTCS ABYMs 3Hakamu ";;".
AHanorm4yHbiM 06pa3oM NPOMCXOAUT NocreaytoLee BKIoYeHe areMmeHToB B PMT. YkasaHHbIN
cnocob paboTbl yaobeH Npy NPOBEAEHNN BapUaHTHbIX PacHeToB.

JononHutensHble AaHHbIE NPEACTaBNATCSA B BUAE CBOAHbIX Tabnuu, B KOTOpbIX OoTobpaxatoTcs
Haubonee CyLeCTBEHHbIE MOoMs Ux cBONCTB. INyHkToM "CBOMCTBA" KOHTEKCTHOrO MEHIO (BbI3bIBaETCH
LLIeSI4KOM NpaBoOW KNaBULLM MbILLW) B NOGON 13 Tabnuu, ¢ ONONHUTENbHBIMU AaHHLIMU NO3BONAET
OTKPbITb AManor ¢ NofHbLIMY CBOUCTBAMU pacCMaTpUBaEeMON KOMMOHEHTbI:

88 HakTH. .. Ckrl+F
BCTaBMTE CTPOKY k

gl* ¥ 1ANMTE CTROKH Ckel+D
CEOFCTES, ..

Copepxmmoe CBOAHBLIX TabnuL, MOXHO konuposaTb B Bydeep obmeHa. No komaHge CTRL-C
KonupyeTcs ToNbKo coaepxmnmoe Tabnuupl. Mo komaHae CTRL-Shift-C konupyeTtca cogepxumoe
Tabnuubl BMECTE C 3arofiloBKoM Tabnumupl. B Bydep obMeHa nonagatoT Takke U 3aKOMMEHTUPOBaHHbIE
(OTKIMOYEHHBIE) 3NEMeHTLI. B aTom criyyae B nocrneHen KONoHKe CKOMMPOBaHHON Tabnuubl
nosiensetcsa cumeon "!I".

Momowb

B 3TOM MeHI0 OOCTYMNHbI crnegywouine pasgenbl:
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CnpagBka no dPIPE 5

Momowe

Pasgentl cnpaskm

IR AR

YuefHoe NnocoBue 'f—:l |\. |: ,2 U!" E |'g:._gv E&' E
9 O nporpamme..,

JInyeH3nA L4 DBHOEWTE NMUEHZNKD..,.

Cnenok KAYa...

¥apakTEpHCTHKN KOMMEKOTEPA...

- Pasgenbl cnpaBku: BbI30B (hanna-cnpaBky;

- YyebHoe nocobue: Bbi3oB duanna "3HakomcTso ¢ dPIPE 5"

- O nporpamme: BbI30OB OKHa C MHpopMaumer 0 BEpPCUM NPorpamMmmbl, 3aLllUTHOM KIloYe 1 Yucne
MCNOMb3yeMbIX NULEH3UN:

C nporpamme L&J

@ dFIPE 5.27 [Build: 26 ok 2018)
Copyright [C] CETI[Aibrozeizm. All ights reserved.
3Ta KOMWA S3pErUcTRWMpOEaHa Ha:

Q00 "UETH-Butpocelicm'!

K.ntoy HL-Met-10 10: 2068242245

Makc. nogkmoveHmi: 10, Teryws nogkmoueHAi; B,
DaTa okoHYaHHA Texnooneps#kW: 14,06 2050

http:\\'www.dpipe

.J

MyHKT "NMueH3nsa" cogepXXnT NoanyHKTel AN paboTsl ¢ 3aL UTHLIMK Krtodamu (cM. pasgen "Paborta c
3aLL MTHBIMW KMKOYaMK1 1 ynpaenenve JiuueHsunamu").

f3bIK BBOAa MCXOOHbIX AaHHbIX

A3blk onMcaHns BBOA4A UCXOAHbIX AaHHbIX Ans nporpammbl dPIPE 5 coctonT n3 komaHg. KomaHgbl
MOryT cogepXaTb BHYTPEHHWE NogKOMaHAbl, a TakKe NogKkoMaHabl — NapaMeTpbl 1 napameTpbl,
3HaYEeHUs1 KOTOPbIX MOTYT NPEACTaBNATL COOOM NMMOO OTAENbHbIE BEMUYUHDI, IMOO MaccuBbI.

Tunbl KOMaHa

KoMaHabl onvcbiBaloT Kak obLue AaHHble, OTHOCSLL, Mecs KO BCell MOAEeny UnmM ee 4yacti, Tak U
roKarbHble, NPUBSI3aHHbIE K KOHKPETHOMY Y3rly UK 3NIeMeHTY pacyeTHol Mogenu. B 3aBucumoct ot
HanuMuusi BHYTPEHHMX NodKomMaHg, obLy e KoMaHabl NoApasaenstoTcs Ha OgHOCTPOYHble (Be3
BHYTPEHHMX NMOAKOMAaHL) U MHOTOCTPOYHbIE, CoaepKallie BHYTPEHHME NOAKOMaHAb! UK
rnogkoMaHzhbl - napameTpbl. Kaxaas komaHga (nogkomaHnaa) AorkHa pacnonaratbCcsi B OTAenbHOM
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cTpoke. lNepen 3agaHvem fnokarnbHOM KOMaHAbl 4OIPKHA OblTb YKka3aHa MeTka yarna pac4eTHOM
MoAenu ¢ nocrneayLw MM ABOETOUNEM.

3HauyeHus napameTpoB
PasnuyaroTca cnegyoume Tinbl 3Ha4eHUIn napameTpoB:

e Yucna — pasnuyatoTtcs Lenble (ganee no Tekcty obosHavatotcsa kak INTEGER) v Bel eCTBEHHbIE
(nanee no TekcTy ob6o3HavatoTCcA kKak REAL) 3Ha4eHus. BelyecTBEHHbIE 3HAYEHMSt MOTYT ObITb
3anucaHbl Kak B BeLleCTBEHHOM, TaK U B 3KCNOHeHUMansHon gopme.

Ipumep : 3, .3,-3.3, 3.2e-2

e TeKkcT — Habop TONbKO 13 ByKBEHHO-LMAGPOBbLIX CUMBOSIOB, 3aKIMIOYEHHbIX B OAMHAPHbIE KaBbIYKU
(nanee no TekcTy obo3HavatoTca kak TEXT). MakcumanbHas ofMHa 3Ha4YeHUst napameTpa
TEKCTOBOro TUMNa orpaHudinBaetcst 16 cumBonamu. BepxHuin n HUXKHWIA perncTp GyKB B TEKCTOBbIX
OaHHbIX He pasnnyaeTcs. BHyTpy TeKCTOBbIX AaHHbIX HE JOMYyCKaeTcs Hanmndmne npobena uny 3Haka
Tadynauun.

Mpwn 3agaHum TekcToBbIX AaHHbIX B cpene DDE npu BBOAE TEKCTOBbIX AaHHbLIX NMPUMEHSIOTCS
cnegyouime orpaHu4eHus:
a) [onyckaetcst MCNofb30BaTh TOMNbKO OyKBbI MATUHCKOro andasuTa.

b) kpome GYKB MOryT UCMONb30BaTLCH CriefyoL e CUMMBOJIbI: # $
[IpuMep : '108x9', 'O8H18N1O0T'

e CTpoka — Habop CMMBOMOB, 3aKIMOYEHHbIX B ABOMHbLIE KaBbIYKM (danee no TekcTy obo3HavarTcH
kak STRING). MakcumanbHast agnvHa gaHHblix Tuna STRING orpaHuymBaetcs 64 cvMMmBonamu.
PervcTtp 6ykB B CTPOYHbIX AaHHbIX pasnnyaetcs. [JonyckaeTcst Hanmdme Npobenos 1 cneumnanbHbIX
CVMBOIIOB.

Ipumep : «TpyGonporon 10RAO01»
MeTku y3nos

MeTkn y3roB pacyeTHOM Mogeny nNpeacTaBnsitoT COBoN TEKCTOBbIE NEPEMEHHbIE AMMHOM 40 8
cumBoOSoB. Npu onncaHMnm METOK Y3roB BEPXHUIA U HWXKHUIA perncTp OYKB HE pasnmyaroTcs.

Paspgenutenu

B kauyecTBe pasgenuteneit Mexxay BBOAVMbIMU AaHHLIMU UCMONb3YOTCA Npobernbl «_», 3ansdTble «,»
nmMbo 3Haku Tabynaumn. Heckonbko npobenoB n/vnn 3HakoB Tabynsaummn, BBEAEHHbIX Noapsa,
TPaKTYlOTCH Kak OAuH pasgenutens. 3anstasi Ao/HKHa CrieaoBaTb HEMOCPEACTBEHHO 3a BBOAUMOM
BenMumnHon. Mexay MMeHem napameTpa U ero 3Ha4eHMeM [0MNyCKaeTcsi UCMOMb30BaTh 3HAK «=».

CneunanbHble CUMMBOJSbI U KOMaHAbI
";"- cmmBON KOMMeHTapus. Bca nHdopmaumsa nocne 3Haka «;» BMfAoTb A0 KOHUA TEKYLL el CTPOKM
NporpamMmmMoin He BOCMPUHMMAETCS, BCre 3a CUMBOJIOM «;» MPOUCXOAUT NEPEXO Ha

criedytoLL Yo CTPOKY.

"\"- cumBon «obpaTHbIN Cnaw» Ucnonb3yeTcs ANs pasgeneHus CTpok B komaHae. Mpenpoueccop
«CKneuBaeT» NpeabiayLlyo 1 NOCNeayoLL Yo CTPOKM U TPaKTyeT HECKOMbKO CTPOK KakK OHY.
CnenyeT umeTb B By, YTO CMMBOI KOMMEHTapUS «;» HE MOXET CriejoBaTb Cpa3y 3a CUMBOSIOM
pasgeneHns CTPoK.

[Ipumep
T = 20 50 100 150 200 250 300 350 400 450 500 550
600
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SKBMBAaJIEHTHO

T = 20 50 100 150 200
450 500 550 600

250

300 350 400

\

& - cumBOM Hadana nogkomaHabl UK NogkoMaHabl - napameTpa. Mcnonb3yeTcs Tonbko B
MHOIOCTPOYHbIX KOMaHAax U OOMKEH HAXOAUTLCS HEMOCPEACTBEHHO Nepes MMeHeMm
noakomaHabl (nogkoMaHgbl — napameTpa).

Mopsaok BBOAA NnapameTpoB

Mpu ABHOM yKasaHW MMeHU NapameTpbl BHYTPM O4HOM KOMaHAabl (MogkoMaHabl) MOTyT BBOAMTLCS B
npoun3BosibHOM nopsiake. [onyckaeTcsi 6e3bIMsHHbIN BBOA NapaMeTpoB Mpu YCIOBUK, YTO BBOAUMbIE
napameTpbl crieaytoT B NopsiAKe, onpefesieHHOM B HacTosIL e MHCTPYKUMK. Kak TonbKo B pamkax
OZHOV KOMaHZbl BCTpeYaeTcsl MMEHOBaHHbIN NapameTp, Bce NOCneayoLl e napameTpbl AOIDKHbI

BBOANTLCA CO CBOMMU MMEHaAMMWN.

KomaHabl fi3blka

Hwxe npuBoauTca onucaHne KomaHa s3blka BBOAA UCXOAHbLIX AaHHbIX. MapaMeTpbl unm
noaoKoMaHbl, AN KOTOPbIX He onpeaeneHo 3HadeHne no yMorndaHuio, ABnsaiTca obasartenbHbIMu. B
TeKCTe OHU BbldeneHbl XXUPHbIM KpacHbIM LipudoToM , Hanpumep T .

Cucrtema eguHuy,

dPIPE ncnonb3yeT cornacoBaHHyto cuctemy eguHuu,. o yMmony4aHnio Mcnosb3yTCs HbIOTOH U
MUNIUMETP U NPOU3BOAHbBIE OT HUX €4UHULIBI:
nepemMeLl eHusi, pasmepbl, TONWUHbI U T.4.: MANNUMETPbI;

YCKOpEHMs — B 40X OT yCKOPEHUst cBOBO4HOro nagerus (aonm g);

CUINbl — HbIOTOHbI;

yrIbl NOBOPOTA: pafuaHbl UnM rpagychbl, OroBapMBaETCs B UHCTPYKLMN;
nasneHvie, Hanpsbkenns: H/mm? (MMa);

B TekcTe MHCTPYKUMM MCNONb30BaHbl CreayoLL e 0603HaYeHNs:

rigid - "abCONOTHO XeCTKMN" (BENMYMHA XeCTKOCTU onpeaenseTcs B COOTBETCTBUN C

napametpamu RGD_TRN 1 RGD_ROT)
blank - "nycras ctpoka"

O6Lme KomMaHAbI
JlokanbHble KOMaHAbI

Oowune KomaHAbI

BcTaBka gaHHbIX 13 roro danna (INCLUDE

3aronoBok pacyeta (TITLE)
KoHTponbHble napameTpbl (CTRL)
KpuBble umknmyeckon npodHoctm (FAT)

KpuBble Ana pacyeToB BbiCOKOTEMNEPA

HbIX

6onpoeopoB (CREEP
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Matepuanbl (MAT)
Xapaktepuctvku ceyvenun 1py6 (PIPE)
XapakTepUCTVKN ceyveHnin 6anoyHbix anemeHToB (BEAM)

Pexunmbl paboTbl 6onpoBoga (OPVAL

HanpsxxeHusa oT nepenaga temnepa N0 TONUINHEe CTEHKM U 3 KTa ctpammdwmkaumn (GRAD
LanHble ana npyxuHHbix onop (SDEF)

Cencmuyeckme cnekpbl oteeTa (SPEC)
Akceneporpammbl cericmuyeckoro Bosaenctema (ACCE)
3agaHuve Ha pacyet (SOLV)

3agaHve Ha nocTnpoueccopHyto obpabotky (POST)
3agaHuve Ha pacyeT ycTanocTHoun npoyHocm (FATG)
3agaHve Ha mMupoBaHue otdeta (POST REP
Ynpaenexnve nogkniyaembiMu 6azamu ganHbix (DBF)
OTmeHa BbiBoAa pesynbTaTtoB no 3aronoskam (SNOHEAD)
KoHeu nexoaHbix ganHbix (END_OF DATA)

BcTraBka aaHHbIX U3 apyroro ¢anna (INCLUDE)

CneupanbHasa komaHga INCLUDE nosBonsieT nogcoeanHuTb K diainy ¢ UCXOAHbIMU AaHHBbIMU,
OaHHble, HaxogsLwmnecsa B gpyrom danne. CMHTaKCUC KOMaHabl:

INCLUDE "file"
file — 3anucaHHoe 8 080LIHbIX Kasbl4Kax uMs U "dopoxka" ¢hatina. Ecnu ¢haln ykazaH 6e3 nymu,

mo npozpamma fbimaemcsi e2o Halimu nubo 8 mekywem Kkamarioze, /lubo 8 Kamarsoae, 8 KOmopPoMm
ycmaosJsieHa rnpoapamMma.

3aronosok pacyeta (TITLE)

Tun: o6Las8 ogHOCTPOYHas KoMaHaa
DyHKLUUA: 3aronoBOK Aist pacneyaTku
MapameTpbl:

"text" 3aronoBok ons pacneyartku

™n: STRING
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eauHULbI:

3Ha4yeHne No yMmosr4aHuio:

06nacTb BO3MOXHbIX 3HAYEHWUA: -

[Mpumep: TITLE

KoHTponbHblie napameTpbl (CTRL)

blank

"PacueT TpyDONPOBOLNOB NUTATEJIbBHOM BOOH"

[ KoHTponEHEIE NapameTpel
. i OcHoBHBIE

- JMHaMuueckne
-Hopmel pacueta
i MNogeeckn n Onopel

3agaHnA
- Mpaduxa

HaumeHosaHwe paC‘-lETHOﬁ MOOENKM

Mepyon SETOCOXPAHEHMA
MOAENA B MAHYTEX.
0 - oTKNKOHEHD,

TITLE TpyGonposon xonoAHoro NpoMNeperpesa |
Temnepatypa TA 0 MarKomMansHoe Yicno ] MAXTTos
MOHT&Ha WTEPELI ol
MaciwTafHeIR FRIC 1 KpUTepWi "oTpRIEa”
KO3, TPEHMA onop

RGD_TRN
MUHMMaNBHBIA BEND ANMGsS MocTynaTensHan abc. 1e+009
yron oTeoAa — HWECTKOCTb
RGD ROT
MurmmaneHas anmda | BL, LEN 1 BpalwaTensHan abc., 1e+014
3MEMEHTE = WECTKOCTE

Cancel Help

MakoMMansHaa BENMYMHE HEBAZKK

Mo yMonyaHuo MS_MAX 1

Chpoc

Twun: o6Laa ogHocTpoYHas komaHaa

¢yHKL|VIFI: onpeaerneHne KOHTPOJbHbIX NapamMeTpoB A4 pacyeTa

MapameTpbl:

TA Temnepatypa MOHTaxa TpybonpoBoga. Mcnonb3yercsa Ons onpedeneHust XapaKTepucTuk
MaTepuarna TpybornpoBoga B «XONogHOM» CocTosiHuM. pu HeobxogMmMocTV onpeneniTs
TeMnepatypy MOHTaXa pas3fMYHOM [Ansi pas3HbIX Yy4yacTKoB TpybonpoBoga crnenyet
MCMonb3oBaTh pexuMm ¢ npegonpegeneHHbiM uMeHeM '$INST (komaHoa OPVAL), B
KOTOPOM MOXHO yKa3aTb CBOK TeMMepaTypy 4N KaXX40N Harpy304HOM rpynmbl.

™n:
eauHULbI:

0
m
>

L

°C

3Ha4YeHne nNo yMmosr4aHuio:

06nacTb BO3MOXHbIX 3HAYEHWIA:

20°C
oT1-50°C po +60°C
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NC uncrno umknos. Mcnonb3yeTcst Ha 9Tane OUEHKN LMKIMYECKOW MPOYHOCTW.

™mn: INTEGER
eaVHWLbI: -
3Ha4YeHne No yMosn4yaHuio: CM. Tabn. 3HavyeHns "no ymonyaHumwo"

obnacTb BO3MOXHbIX 3HayeHun: ot 1 go 1*107

DYN npusHak BbINOSHEHUS AMHAMMUYECKOro pacyeTa

™n: TEXT

eANHULbI: -

3Ha4YeHne No YMOIYaHUIO: '‘NO'

0bnacTb BO3MOXXHbIX 3HAYEHWUN: 'NO', 'RSM',
THA'

‘NO' — duHamuyeckuli pacdem He 8bIMOSIHAEMCS;

'RSM' — pacuyem celicMUYECKUX Ha2py30K JIUHEUHO — CrieKmparsibHbIM
memoodom,

THA' — pacyem QuHamMu4yecKux Hagpy30K MemodomM OUHaMU4ecKo20 aHanu3a
(UHMeepuposaHue ypasHeHUl O8LXKEHUS M0 8peMeHU)

FMAX npegenbHasi 4acToTa, BMfoTb 40 KOTOPON ByAyT BbIMUCTIATLECA COOCTBEHHbIE YaCTOThI
TpybonpoBOgHON CUCTEMbI

™n: REAL
eanHnUbI: My
3Ha4YeHne No yMosn4yaHuio: 33
0obnacTb BO3MOXHbIX 3HAYEHWUIA: >0

BEND_CODE HopmMaTuBHbI y4eT KoadmumeHTa nogatnMBoOCT A8 OTBO4A

™mn: TEXT

eaVHWLbI: -

3Ha4YeHne No yMosn4yaHuio: CM. Tabn. 3HavyeHns "no ymonyaHumo"
06nacTb BO3MOXHbIX 3HAYEHWUIA: 'PNAE/RD', '"ASME', 'CASE'

PNAE/RD' — koaghhuyueHm noBamnusocmu onpedesnsemcs rno Hopmam [NHAS
[REF 1] u P] 10-249-98 [REF 2],

ASME' — pac4yem o Hopmam ASME [REE 3];

'‘CASE' - onpedeneHue koaghgpuyueHma no ASME CODE CASE N-319-3

FRIC macLuTabHbIn KO3GMUMEHT N8 y4eTa Cuin TpeHUst B onopax

™n: REAL
€ONHNLIbI: -
3Ha4YeHne Mo YMOIYaHUIO: 1
0obnacTb BO3MOXHbIX 3HAYEHWUNA: =20
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C nomowibto amozo KoaghghuyueHma MOXHO U3MEeHUMb 3Ha4YeHuUe
KoaghgbuyueHmos mperusi MU 6o ecex 0OHOKOMMOHEHMHbIX UsU
Hanpasnswux onopax. PekomeHdyemcs ucrnonb3o08ame 0711 OUEHKU 8/IUSHUST
CUJT MPEeHUS Ha pe3yribmambl PeweHus.

BEND_PRES yu4eT gaBneHus npu BblMMCNEHUM kKO3dhdmumeHTa nogaTniMBocT rnéos

™mn: TEXT
eaVHWLbI: -
3Ha4eHve Mo yMon4yaHuio: CM. Tabn. 3HavyeHns "no ymonyaHumw"

obnacTtb BO3MOXHbIX 3HadyeHun:  'YES', 'NO'

T_REF pedepatmBHas Temnepatypa, 0T KOTOPOW 3agaeTcsa KodhdmumeHT TemnepaTy pHOro
paclwumpeHnus. Takxke ncnonb3yetca Ansa onpeaeneHns mogyns ynpyrocm E_ref (cm.
komaHay EAT)

™n: REAL

e HULBI: °C

3Ha4eHve Mo yMonyaHuio: 20

0bnacTb BO3MOXXHbIX 3HAYEHWUN: o1 -50°C pgo +60°C

W_DEN nnotHocTb BOAbI

™n: REAL
eANHULbI: H/mm3
3Ha4YeHne No yMOoS4aHuio: 9.80665*10-6
0obnacTb BO3MOXHbIX 3HAYEHWIA: =20

senu4uHa W_DEN ucnionb3yemcs 0551 nepecyema eeca cpedbl 8
coomeemcmaeuu co 3HadyeHuem rnapamempa CSG komaHObl OPVAL.

RGD_TRN BenuumHa, COOTBETCTBYIOLL as onpeaenennto "abconotHo xecTtkuin" (RIGID) ans
nocTynaTenbHbIX cTeneHen cBoboabl

™n: REAL
e HULBI: H/mm
3Ha4YeHne No yMOoS4aHuio: 1*10°
0obnacTb BO3MOXHbIX 3HAYEHWIA: 20

RGD_ROT BenunuumHa, cooTBETCTBYOLLL ast onpeaenerHnto "abcontotHo xxectkuii" (RIGID) gns
BpaLl atenbHbIX cTeneHeln ceobobl

™n: REAL

e HULBI: H*Mm/pag
3Ha4YeHne No yMOoS4aHuio: 1*10
0bnacTb BO3MOXHbIX 3HAYEHWUIA: =20

PSHEAR npusHak y4eTa casura ans npsmon 1py6el (0 - casur He yunTsisaetcs, NQO,
KO3hdmMUMEHT caBUra NpYHNUMAaEeTCs PaBHbIM 2)

™n: REAL
eaVHNUbI: -
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3Ha4yeHume no ymMmomn4aHuio:
06nacTb BO3MOXHbIX 3HAYEHWUIA:

v N

V_STF mHOXuMTEnNb ANs TONW MHbI CTEHKM NPYU MOAENMPOBaHN apMaTypbl

™n: REAL
€ONHNLIbI: -
3Ha4Y€HME NO YMOSTHaHMIO:
0obnacTb BO3MOXHbIX 3HAYEHWUIA:

vV w

NL_MAXIT makcumarnbHoe YMCho ntepaunin npy BoINOSIHEHUN HESMHEWHBIX pacyeToB

™n: INTEGER
€ONHNLIbI: -
3Ha4eHve Mo yMon4yaHuio: 99
0obnacTb BO3MOXHbIX 3HAYEHWUNA: 21

NL_FTOL To4HOCTb Npu onpeaeneHnm cusbl TpeHUs

™n: REAL

€ONHNLIbI: B aonsix ot 1

3Ha4Y€HME No YMOSHaHMIO: 0.01 (cootBetctBYET 1 %)
0obnacTb BO3MOXHbIX 3HAYEHWUNA: 20

NL_RTOL TO4HOCTb Npun onpeneneHmn peakumm HenMHENHOM onopbl

™n: REAL

€ONHNLIbI: B gonsix ot 1

3Ha4Y€HME No YMOSTHaHMIO: 0.01 (cootBetctBYET 1 %)
0obnacTb BO3MOXHbIX 3HAYEHWIA: =20

NL_STOL noporoas BenuunHa gedopmMmauum, nocrie KOTopor HayMHaeTcs npockarb3biBaHne

onopsbl
™n: REAL
e HULBI: MM
3Ha4Y€HME No YMOSTHaHMIO: 0.1
0bnacTb BO3MOXXHbIX 3HAYEHWUN: 20

GRAV pasmepHas BenmymMHa yckopeHust cCBOBOAHOro nageHus

™n: REAL
eANHULbI: MM/cek?
3Ha4eHve Mo yMOonyaHuio: 9806.65
0obnacTb BO3MOXHbIX 3HAYEHWUIA: >0

FREQ_TOL To4HOCTb onpeaeneHusi BEKTOPOB COBCTBEHHBIX konebaHum

™n: REAL
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e HULBI: -
3Ha4YeHne No YMOIYaHUIO: 1*10°
0bnacTb BO3MOXXHbIX 3HAYEHWUN: >0

E_MOD mogynb ynpyrocti, ucnonb3yembii 4ns opMnpoBaHusa MatpuLbl XecTkocTw. (nmbo no
ropsidemy coctoaHmio — 'HOT, nnubo no temnepatype T_REF — 'REF')

™mn: TEXT

eaVHWLbI: -

3Ha4YeHne No yMon4yaHuio: CM. Tabn. 3HavyeHus "no ymonyaxuwo"
06rnacTb BO3MOXHbIX 3HAYEHWA: 'HOT, 'REF'

CODE HopMbl pacyeTa Ha NpPOYHOCTbL

™n: TEXT

€ONHNLIbI: -

3Ha4YeHne No yMon4yaHuio: 'PNAE'

obnacTb BO3MOXHbIX 'PNAE', 'PNAE_T, 'RD', 'ASME_NC',

3HAYEHUN: 'ASME_NB', 'EN', 'ASME_B311', ‘'NTD_ACI,
'‘GOST-59115-A'

napamemp CODE onpedensiem e8bibop Hopm pacyema Ha npo4YHOCMb !

'PNAE' — pacyem HuskomemnepamypHbIx mpyborposodos rno Hopmam
MHA3 [REF 1] (CODE_YEAR = 1986)

'PNAE_T'— pacyem sbicokomemnepamypHbix mpyborposodos no Hopmam
lMHA3 [REF 1];

'RD' — pacyem mpy6ornposodos rno Hopmam PL] 10-249-98 [REFE 2];
'ASME_NC' - pacdem mpybornposodos o Hopmam ASME NC-3600 (Knacc 2)
[REF 3]

'ASME_NB' - pacdem mpybonposodos o Hopmam ASME NB-3600 (Knacc 1)
[REF 3]

EN' - pacyem mpybonposodos no Esponetickum Hopmam EN 13480-3 [REE
10

o ASME_B311'- pacuem mpybonposodos rno Hopmam ASME B31.1 [REF 12]
e NTD_ACI'- pacuem mpyboriposodos ro Yewickum Hopmam NTD A.C.I. [REE

17]
'GOST-59115-A" - pacyem ro FOCT P 59115.9-2021 [REF 24] u FOCT P
59115.15-2021, MpunioxeHue A [REF 25]

Mpw BbINoNHeHUN pacyete no Hopmam NMHAS n TOCT gnsa MNonb3oBatens CTaHOBATCS
AOCTYMHBLIMU JaHHbIe

CODE_YEAR rop Bbinycka HOpM (pegakumsi)

™n: INTEGER

€ANHULIbI: -

3HayeHne No yMOo4aHuio: CM. Tabn. 3HayeHus "no ymonyaHmwo"
06racTb BO3MOXHbIX 3HAYEHUN: J
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CODE oNAE RD [ASME[PNAE|ASME|ASM| .~ |ASME NTD_A?&%_‘
_NC | HT | B314[E_NB _B311| o |7,
1992 1992 | 2002
1989
CODE_ 2001 1989 | 2006 2012 | 2008 | 2016 | 2021
YEAR 2010 2010
2022* 2020

Mpumeyanne: ana CODE = 'PNAE' YEAR = 2022 octaBneH ans
coBmecTmMocT. B akTyansHow Bepcun cootBetctByeT CODE = 'GOST-59115-
A'

OVAL(3) npusHak yyeTa oBarnbHOCTM (Ha4arnbHOM anmmnimyHocm) B otBogax (n. 5.2.6.8 P 10-
249-98 [REF 2];)

™n: INTEGER

eaVHNLbI: -

pasMepHOCTb: MaccuB 13 3-X 31IEMEHTOB

3Ha4YeHMe Mo YMOMYaHMIo: CM. Tabn. 3HayeHns "No ymMmonyaHu"
obrnacTs BO3MOXHbIX 1m0

3HaYeHUI:

napamempbl OVAL(1) u OVAL(2) ucrionb3yromcsi mosbKo rpu OUeHKe
npo4yHocmu mpybornposoda o Hopmam P[] 10-249-98 [REF 2], cm. n. 5.2.6.8.
OVAL(1) - ygenuyueams nu oganbHocmsb 8 1.8 pa3 ons
HusKkomemnepamypHbix mpyborpogodos (1 - da, 0 - Hem), OVAL(2) -
y4yumsbigeame 51U 08aslbHOoCcmb ecru a <= 3% (1 - da, 0 - Hem); OVAL(3) -
rposepKa HarnpsxeHUl Kak ¢ y4emom ghakmu4eckol osanbHOCmu, mak u 6e3
yyema oganbHocmu (1 - 0a, 0 - Hem).

KS koaddmumeHT neperpysku (n. 5.2.6.2.4 P[0 10-249-98 [REFE 2])

™mn: REAL

eauHULbI: -

3Ha4yeHvie Mo yMOM4aHuio: CM. Tabn. 3Ha4yeHWs "No ymonvaHuo"
06racTs BO3MOXHbIX 21

3HaYEeHWUI:

WLD_CHK npusHak NpoBepKu BCEX CEYEHUI pacyeTHoW Mmogenv TpybonpoBoaa ¢ yyeToM
Ko3¢hdmUMEHTA CHUXKEHUSI MPOYHOCTY NOMEpPEeYHOro ceBapHoro wea ( cm. FW(2) B
komange PIPE), kpome Touek, COOTBETCTBYIOLLMX LIEHTPY OTBOAOB.

™n: TEXT
eavHNUbI: -
3HayeHune no yMon4aHuio: CM. Tabn. 3HayeHus "Mo ymonyaHmo"

obnacTtb BO3MOXHbIX 3HadYeHun: 'YES' unm 'NO'

HI_E koadxpuumeHT ona nepecyeta koadxpuumeHTa ycpeaHeHUS KOMNEHCaUUOHHbIX HanpsiXeHun
%, 3apasaemoro komangon CREEP, B koaddmumeHT X VCnonb3ytoL wrcsa ans

BbIYUCIEHMSA HANPSHKEHWN SRk B 0TBOAAX Mpu pacyeTe BbICOKOTEMMEPaTy pHbIX
Tpy6onpoeogos no Hopmam NMHAS (CODE = 'PNAE_T)
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™n: REAL
eaVHWLbI: -
3Ha4eHve Mo yMOonyaHuio: CM. Tabn. 3HavyeHus "no ymonyaHumo"

obnactb BO3MOXHbIX 3HavyeHun: 0 < HIE < 1

SN_T npusHak BbIYUCIIEHMS OOMNYCKAEMbIX HaMPSXKEHWU ONSt KPATKOBPEMEHHbIX M CIyYanHbIX
Harpy3ok npu pacyeTe BbiCOKOTEMMEpaTy pHbIX Tpy6onposogos no Hopmam MHADS (CODE

='PNAE_T)
™mn: TEXT
eaVHWLbI: -
3Ha4eHve Mo yMon4yaHuio: CM. Tabn. 3HavyeHns "no ymonyaHumw"

FMESH

cumeosia "a",

LIFT

obnacTb BO3MOXHbIX 3Ha4yeHun: 'YES' unn 'NO'

npu SN_T = 'YES'— yyumbieaemcsi npedes1 dnumesnbHOU rnpoYyHocmu rpu
8bI4YUCIEHUU HOMUHarbHbIX O0MyCKaeMbIX HanpsixxeHul [o] ns HanpsxeHul
Kameaopull o, fpu ebivucieHuu HanpsxeHut S2_HDR, S2_NNUE, S2_MRZ,

S2 PZ1, S2 _PZ2 (cm. komaHdy POST). lNpu SN_T = 'NO'— donyckaembie
HarpskeHus1 0Nl yKa3aHHbIX Kame2opul 8bIYUCIISIIOMCS Kak Orisi
HU3KomemnepamypHbIx mpybornpoeodos. [Jonyckaemble HanpskeHUs1 Orst
kamezopuu S2_NUE eceza0a sebiyucrisilomcsi ¢ ydemom ripedesia OrumeribHoU
MPoYHOCMU.

napumanbHas 4acTtoTa A1 aBToMatM4eckoro pasbueHuns tpy6onposoaa Ha
3MeMeHTHI

™n: REAL
eanHnUpI: My
3HayeHue No yMOSYaHuio:

0obnacTb BO3MOXHbIX 3HAYEHWUNA: >0

npu 3adaHuu napamempa FMESH omnu4HsiM om Hyns rpoepamma
rpou3sodum asmomMamuyecKyto pa3busky arieMeHmos murna "npsimasi
mpy6a" u "omeod" Ha 6oriee MesnKue Mo KpUMepuro:

7k
L < l T 4 H¥[*g
2 2*FMESH W
eoe:
E moQyrib FOHea;
/ MoOMeHm uHepyuu cevyeHusi mpyboripogooa;
g ycKopeHue c80600H020 rnadeHus;
w r020HHbIU 8ec mpyborposoda co cpedoll.

rpu amom 8 mModesnu fosiensaomcs 8HYMPEeHHUe y35bl, Ha4YuHarnuwuecs C

KpuTepuin "oTpbiBa" 04HOCTOPOHHWNX OMOP, HECYLLMX BECOBYIO Harpysky
(onopel Mna "STZ-", "STG-" n "STN-")

™n: REAL
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ZPGA

BOW_PITCH

PNAE_KE

K_OL

EL_LEN

MIS_MAX

e HULBI: MM
3HayYeHne No yMon4yaHuio: 2
0bnacTb BO3MOXXHbIX 3HAYEHWUN: 20

YCKOpEHWe rpyHTa Hynesoro nepuoaa (Zero Period of Ground Acceleration) -
napameTp, UCNOMb3YLWNACA B paMKax pacyeToB MO METoAy FpaHUYHOW
CEencMOCTOMKOCTH

™n: REAL

€ONHNLIbI: B ONsAX OT yCKOpeHnst cBOOOOHOrO nageHus
)

3Ha4YeHne No yMon4yaHuio: 0

obnacTb BO3MOXHbIX 20

3HAYEHUI:

yron HakmnoHa Tpy0bl K rOpM30OHTaNbHOW NIIOCKOCTW, NpWU BenNMumHe GonbLue
KOTOpoW 3dhdpeKT TemnepaTypHON cTpaTUdMKaLmMn He y4YnTbIBAETCS (CM.

Mpunoxenwue VIII)

™n: REAL
€ONHNLbI: rpag
3HaveHve No yMon4yaHuio: 3
obnacTb BO3MOXHbIX 3HAYEHWUN: =20

NpU3HaK BbINOMHEHWUST YMPOLLLEHHOIO YNPYro-NiacTMYecKkoro pacyeTta B
pamkax Hopm NMHAD (CODE="PNAE")

™mn: TEXT
eaVHWLbI: -
3Ha4YeHne No yMon4yaHuio: CM. Tabn. 3HavyeHns "no ymonyaHumw"

obnacTb BO3MOXHbIX 3HadyeHun: 'YES' nnm 'NO'

KoadgpmumeHT yBenmueHuss OonycKaeMblX HanpshkeHun aOns criyvyanHbIX
Harpy3ok. Micnonb3yetca kak MHOXMTENb NPU HOMMUHArbHbLIX A0NyCKaeMbIX
HanpspKeHWAX ANs  CpaBHEHUST C  HanpsbkeHusiMu - kateropum  SGM2
(BbInonHeHne pacyetoB no EBponenckum Hopmam [REE _10], CODE = 'EN")

™n: REAL
eaVHWLbI: -
3Ha4YeHne No yMosn4yaHuio: CM. Tabn. 3HavyeHus "no ymonyaHuo"

0o0nacTb BO3MOXHbIX 3HaYeHun: =1

MUHMManbHO-4oNycTMMas AnvHa anemeHTa. [Npu obHapyxeHun B Mogenu
afnemMeHToB C pAfvHamu Medbwe Yem EL _LEN, nporpamma Bbigaet
npegynpexaeHue.)

™n: REAL
eaVHWLbI: MM
3Ha4YeHne No YMOIYaHUIO: 1

obnacTb BO3MOXHbIX 3HayeHun: >0

MakCUMarbHO-0OMNyCTMMas  BenuMYMHa  HEeBSA3KM  MpuU  TpacCupoBKe
Tpybonpoesoga. [py OOHapyXeHMM B MOOENN HEBA3KM Oonbluer, 4Yem
MIS_MAX nporpamma BbigaeT npeaynpexaeHue.
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RGD_SPR

BEND_PSTR

WLD_SUST

SL_PRES

™n: REAL
eaVHWLbI: MM
3Ha4YeHne No yMosn4yaHuio: EL LEN

obnacTb BO3MOXHbIX 3Ha4yeHun: >0

)KECTKOCTb BEPTUKAIbHBLIX OMOp, MCMOMNb3YIOWMXCSA Ha 3Tane onpeneneHus
NPOEKTHbIX Harpy3ok Ha ynpyrue onopsbl (pacyeTsl NeNe 1 1 8)

™n: REAL

e HULBI: H/mm
3Ha4YeHne No YMOIYaHUIO: RGD_TRN
0obnacTb BO3MOXHbIX 3HAYEHWIA: >0

yyeT [aBrfieHMst nMpu BbMUCIIEHMM  KO3ddMuMeHTa  MHTEHcUdMKaumm
HanpshkeHun i ans otBoaoB (paboTtaeT Tonbko ans CODE = 'ASME_B311").
OTy onumio pekoMeHayeTcst BKroyatb AN TOHKOCTEHHbIX Tpy6onposBoaos
fonbworo anametpa (ASME B31.1-2007. Table D-1 Flexibility and Stress
Intensification Factors, Note 5)

™mn: TEXT

eaVHWLbI: -

3Ha4YeHne No yMon4yaHuio: CM. Tabn. 3HavyeHus "no ymonyaxHuo"
06rnacTb BO3MOXHbIX 3HAYEHWIA: 'YES', 'NO'

y4yeT KO3(dMUMEHTA CHUXKEHMS NPOYHOCTV MOMEPEYHOro CBApHOro LBa npu
BbIYMCIEHMN HaNPSKEHUMM OT MOCTOSIHHO AEWCTBYIOWMX Harpy3ok (SL).
Pabotaet Ttonbko ans CODE = 'ASME_B311'. 31y onuuio pekoMeHgyeTcs
BKMoYate Ana  TpybonpoBogoB, paboTawwmMx npu  Temnepartypax,
BbI3bIBAMOLL MX MOM3Y4ecTb

™mn: TEXT

eaVHWLbI: -

3Ha4YeHne No yMon4yaHuio: CM. Tabn. 3HavyeHus "no ymonyaHuo"
06nacTb BO3MOXHbIX 3HAYEHWUIA: YES', 'NO'

cnocob BbLIMWCINEHUSI HAMPSPKEHUIA OT AaBMEHUsI NPU pacyeTe HanpsiKeHWn
kateropun SL (CODE = 'ASME_B311): npu SL_PRES = 1

F
Sg = Dy
4:!-?!
npn SL_PRES = 2:
2
5=t
VE-a
™n: INTEGER
eaVHULbI: -
3Ha4yeHve No yMosnyaHuio: CM. Tabn. 3HavyeHua "no ymonyaHuo"
obrnacTs BO3MOXHbIX 3HAYEHWIA: 1,2
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SA_LBRL

BRN_RUN

SH_140

FREQ_OUT

cnocob BbIMUCHEHUSI [OMNyCKaeMblX HanpskeHnd Sa aAna  HanpshkeHun
kateropun SE (HanpsbkeHusi OoT AedopMaLMOHHBIX Harpy3ok, BbI3BaHHbIX
Hanp., TemnepaTtypHbiMu pacwupeHnsmn, CODE = 'ASME_B311").Mpu
SA_LBRL ='NO"

Sa = f(1.25Sc + 0.25Sh)
Mpn SA_LBRL = 'YES":

Sa = f(1.25Sc + 1.25Sh-SL)
roe:
SC¢ — HOMUWHarnbHbIE JONYCKaeMble HanpsXKeHUst Ans XONoAHOro COCTOSHUS;
Sh - HoMUHanbHbIE AoMyCcKaeMble HanpsbkeHusa Ans pabovero coctosiHus; f—
KO9(PGMUMEHT CHKEHNSA NPOYHOCTU OT LMKIMYECKOW Harpy3Ku:

f=6/N0-2
N — yucno uuknos (napametp NC)
SL — HanpskeHWs1 OT NOCTOSIHHO AENCTBYHOLL UX HECAMOY PaBHOBELLEHHbIX

Harpy3ok (komanga POST napametp RES = 'SL'). Onuusa cpabatbiBaeT
TOMbKO B cnyyae, ecnv Sh > SL.

™n: TEXT

eaVHULbI: -

3HaveHve Mo yMOon4aHuio: CM. Tabn. 3HayeHns "No ymonyanmo"
0o0nacTb BO3MOXHbIX 3HAYEHWUIA: 'YES', 'NO'

OTHOLLEHME XapaKTepHbIX pa3MepoB LITyLepa W Kopnyca TPOMHUKOBbIX
coeauHeHun. Ecnn cootBeTctBylow as BenmymHa meHbwe BRN_RUN, T0
TPOMHUK cuYUTaeTcs HepaBHonpoxogHbiM. MWcnonb3dyetca ana CODE =
'ASME_B311'n gna CODE = 'RD'

™n: REAL
eauHnUbI: -
3HaveHvie Mo yMOon4aHuio: CM. Tabn. 3HayeHns "No ymMmonyaHu"

obrnactb BO3MOXHbIX 3HadeHun: 0 < BRN_RUN < 1

onuus  Ang  orpaHuyeHnss Jonyckaemblx HanpsbkeHun Sh w/unm Sc
BenmunHon 140 MPa, ecnu BenuuuHa npegena BPeMEHHOro ConpoTMBIEHUS
SU (komaHpa MAT) npeBbiwaeT 3HavyeHne 480 Mrlla. lNpu g9BHOM 3agaHuu
SU orpaHudeHne npoucxoguT no ymonyanuio. Ecrm SU B cBoKctBax
MaTepuaroB He onpeferneHa, nporpaMmma BblMUCIIAET HanpskeHus Sh/Sc B
3aBMCUMOCTU OT 3TOMN OMNLMU

™n: TEXT
eauHnUbI: -
3HaveHve Mo yMOon4aHuio: CM. Tabn. 3HayeHns "No ymMmonyaHu"

obracTb BO3MOXHbIX 3Ha4YeHun: 'YES', 'NO'

onuusi Ans 3anncyu paccyuTaHHbIX dopMm  konebanun TpybonpoBoga B
OuHapHbIN AN c pesynbTatamu ANS  MOCReAylLwero npocmMotpa C
nomoLL b nporpammel PIPE3DV.

™n: TEXT
€aNHNLbI: -
3HaveHve Mo yMOonyaHuio: 'YES'
0o0nacTb BO3MOXHbIX 3HAYEHWUNA: YES', 'NO'
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ARC_ANG

MUHMMarbHO JONyCTUMbIN yron ans anemexTta O1Boa (2)

™n:
eauHULbI:

3Ha4yeHne no ymMmomn4aHuio:
06nacTb BO3MOXHbIX 3HAYEHWUIA:

rpagycel
BEND ANG
>0;<=10°

RH_STF >xecTKoCTb, MCMOMb3yloL,asics No YMOMNYaHMIO, A1 XKeCTKMX NogBecoK M Ans
3aKIMMHEHHbIX MPYXXUH NpU pacdeTe Ha rMapoUCnbITaHus (CM. TakXe Tvn

RH_PND

BEND_ANG

TBRC_TOL

TRUN_TOL

pacyeta TEST B komaHge SOLV)

™n:
eauHULbI:

3Ha4yeHne No yMmosrn4aHuio:
06nacTb BO3MOXHbIX 3HAYEHWUIA:

MpusHak y4veta MasTHUKOBOrO adubekTa ANs KECTKMX MOABECOK B pamkax
BbINOSIHEHMS OMHaMUYecknx pacdeTtoB (komanga SOLV, TYPE = 'MODAL").
Harpyska, ncnonb3yemasi onsi BblMUCIIEHUs] BOKOBOW KECTKOCTV MOABECKH,
onpepensieTcss B pacyeTe, HOMeEP KOTOPOrO YyKasbiBaeTcs B MapameTpe

PEND komaHgbl SOLV.

™n:
eauHULbI:

3Ha4yeHne No yMmosrn4aHuio:
06nacTb BO3MOXHbIX 3HAYEHWUIA:

TE

INOI
'YES', 'NO'

MUHMMarbHO AOMNyCTUMbIN yron ans anemexTa Oteoa (1)

™n:
eauHULbI:

3HaYeHue Mo yMomn4aHuio:
obnacTb BO3MOXHbIX 3HAYEHWUN:

REAL
rpagycel
50
>0;<90°

[ornycKaeMblil yron OTKNOHeHUs ocu wtyuepa ot 90°

™n:
eauHULbI:

3Ha4YeHne nNo yMmosr4aHuio:
0o6nacTb BO3MOXHbIX 3HAYEHWIA:

REAL
rpagychol
30
>0;<90°

,EI,OI'IyCKaeMbIVI yron OTKIIOHEHNUA 3JNieMEeHTOB, COCTaBIIANOLL X

TponHuka ot 180°

™n:
equHULbI:

3Ha4YeHne No yMOITYaHUIo:
00nacTb BO3MOXXHbIX 3HAYEHWUN:

REAL
rpagychl
30
>0;<90°

Kopnyc
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RD_WLD_IV

SPR_SFPMIN

SPR_VARTOL

SPR_TRTRAV

SWING_SH

SWING_RH

npu3HaK yyeTa Ko3dmMUMEHTOB CHDKEHUS! NMPOYHOCTU MONEPEYHbIX CBapHbIX

WBOB Ha IV_3Tane NoBepoYHOro pacyeta (MCMonb3yeTcst ToNbKo Ans Ans
CODE = 'RD)

™n: TEXT
eaVHULBbI: -
3Ha4Y€HME NO YMOSTHaHMIO: YES'
0obnacTb BO3MOXHbIX 3HAYEHWUIA: YES', 'NO'

KO9(hdmMuUMeHT 3anaca MO MUHMManbHOM Harpyske. MWcnonb3yetcs npwu
BblOOpe nNpyXuH ynpyrmux onop/nogBecok. C KUCNONb30BaHMEM 3TOroO
KoadmumeHTa npoBepsAeTcs crnegytlouwee CcooTHoweHuwe: Ppab*(1 -
SPR_SFPMIN*(PEAC-1) ) = Pmin

™n: REAL
€ONHNLIbI: -
3Ha4Y€HME NO YMOSTHaHMIO: 1.0
0obnacTb BO3MOXHbIX 3HAYEHWUNA: 0.0+1.0

KOHTpOMbHas BEeNMYMHa W3MEHSEMOCTM Ans  Bblbopa npyxuH. [pu
BbinosnHeHun  ycrnoeuss PVAR < SPR _VARTOL BbiGop  npyXuHbl
npekpaLl aeTcs, Aaxe ecliM He YA0BNETBOPSETCS YCroBUe Nno KoaddmumneHTy
3anaca.

™n: REAL
€ONHNLIbI: -
3HaveHve Mo yMOon4yaHuio: 0.05
0obnacTb BO3MOXHbIX 3HAYEHWUIA: 0.0+ 0.1

MeToq BblMMCNeHua gedopmaumm npyxuHbl: SPR_TRTRAV = 'YES' ->
aedopmMaums  Npy>XuHbl  BbIMUCISIETCA C  YYETOM  FOPU3OHTanbHOro
OTKIOHeHus, no "tpeyronbHuky"; SPR_TRTRAV = 'NO' -> yuutbiBaeTcs
AedopmMaums TonbKo OT BEPTUKANbHOIO NepemMeLL eHus.

™n: TEXT
eaVHULBbI: -
3Ha4Y€HME No YMOSTHaHMIO: '‘NO'
0obnacTb BO3MOXHbIX 3HAYEHWIA: YES', 'NO'

npr3HaK y4yeta MasiTHUKOBOro adhdekTa Ans NpYyXMHHbIX nogeecok (SPR):

'NO' - He yuutbiBaetcss, 'YES' - yuutbiBaetca 06e3 reomeTtpuyeckon
HernmHerHocTy, 'GNL' - yumtbiBaetcs ¢ 3¢bdpeKTOM reomeTpuyeckon
HENMMHENHOCTU.

™mn: TEXT

eaVHWLbI: -

3Ha4Y€HME No YMOSTHaHMIO: YES'

06rnacTb BO3MOXHbIX 3HAYEHWA: 'YES', 'NO', 'GNL'

Nnpr3HaK ydeta MasiTHUKOBOro adubekta ansi xectkux nogsecok (RH): 'NO' -
He yuutbiBaeTcs, 'YES' - yuntbiBaetcs 6€3 reomeTpmy4eckon HENMHENHOCTH,
'GNL' - yuntbiBaeTcs ¢ achdeKToM reoMeTpn4eCcKon HENMMHENHOCTI.
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SWING_ST

TEE_RD

TEE_FLEX

RD_E0330

™n: TEXT

eaVHULBbI: -

3Ha4YeHne No YMOIYaHUIO: YES'

0obnacTb BO3MOXHbIX 3HAYEHWUIA: YES', 'NO', 'GNL'

Nnpr3HaK yyeta MadgTHMKOBOro adhdpekTa ans ectknx crepxHen (STRT): 'NO'
- He yuuTtbiBaeTcs, 'YES' - yuntbiBaeTcs 6€3 reomeTpnyeckon HeNMMHENHOCTH,
'GNL' - yuntbiBaeTcs ¢ achdekToM reoMeTpn4eCcKon HENMMHENHOCTI.

™n: TEXT

eaVHULBbI: -

3Ha4YeHne No YMOIYaHUIO: YES'

0obnacTb BO3MOXHbIX 3HAYEHWUNA: YES', 'NO', 'GNL'

ncnosb3oBaHve MHxeHepHon metogmkn LUIKTU ons pacyeta TPOMHUKOBBIX W
WTYUepHbIX coeanHeHunn (Tonbko gns Hopm 'RD'), cm. [punoxexve Xlll.
Mcnonmb3yeTca Tonbko npwu  pacdete "cTaHAapTHbIX"  TPOWHMKOB  (CM.
nogkomanay TEE).

™n: TEXT
eaVHULBbI: -

3Ha4YeHne No YMOIYaHUIO: 'CODE'
0obnacTb BO3MOXHbIX 3HAYEHWUNA: 'CODE!, 'CKTI

onuust MO YyyeTy foKanbHOW MNOAATIMBOCTU  TPOMHMKOBBIX/LLUTY LIEPHBIX
coeanHeHun (cm. [punoxenue XV). Ucnonb3yetcs TOMbKO MNpu pacyeTe
"cTaHgapTHbIX" TpoMHMKOB (cM. nogkomaHay JTEE). 'CODE' - 3HauveHue,
npMHMMaeMoe napameTpoM MO YMOMYaHWio, O3HayaeT yyeT nodatMBOCTU
TPOMHMKOBLIX/LUTYLEPHLIX ~ COEAWHEHWA CTPOrO B COOTBETCTBMM  C
TpeboBaHuaMM ucnonbaywwnxcsa B pacyete Hopm. 'NO' o3HavaeT otkas oT
yyeTa nokanbHOM MNOAATIMBOCTU Aaxe B cny4vae, ecrm Hopmbl TpebytoT
370ro, WNM noKanbHasi NoAAaTNMBOCTL onpedeneHa B WUCXOOHbIX OaHHbIX.
Onuusi 'NB' o3HavaeT umcnonb3oBaHue dopmyrn, npueBegeHHslx B ASME
BPVC NB-3600, ans oOueHKM nogatMBOCTU LUTYLEPHbIX COEeOMHEHMUN
(NpMEHMMO TONMbKO ANS TPOWHUKOBLIX coeguHeHun ¢ tunom BRC, cwm.
nogkomarnay TEE) . Onuus 'PRG' npegnucbiBaeT MCMNONb30BaHUE METOAMKN,
paspabotaHHon Paulin Research Group (PRG), [REE _15]. Ons Hopm CODE
= 'PNAEY 'PNAE_HT /RD' metoguka pacnpoCTpaHsieTCsl Ha TPOWHUKW,
umetowne mn BRC (wtyuepHoe coeuHeHue), UFT (TPOMHUKM CBapHbie) 1
RET (TpoMHMKM CBapHble C Hakragkon), Ans ocTarbHbIX HOPM MeTogumka

'SOL', WOL', 'EWB'. CMm. Takxke [IpunoxeHune XX

™n: TEXT

eaVHULBbI: -

3Ha4YeHne No YMOIYaHUIO: 'CODE'

0bnacTb BO3MOXHbIX 3HAYEHWUIA: 'CODE!', 'NO', 'NB', 'PRG'

onuus Ans pacyeTa LOMycKaeMblX HanpsbkeHun kateropum G, (S2_NNUE,

S2 MRZ, S2 P71, S2_PZ2, S2 HDR) B cootBeTcTBME C AOKymeHToM P[]
30 1.1.2.05.0330-2012, [REE _16]. cnonb3yeTcs TOMbKO B pamKax pacyeTta
no NMHAQD (CODE = ‘PNAE’)

™n: TEXT
eANHULbI: -
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3Ha4Y€HME No YMOSTHaHMIO: '‘NO'
06rnacTb BO3MOXHbIX 3HAYEHWA: 'NO', 'YES'

E_MOD_EN npu3Hak ydeta ropsiiero moayna HOHra npu pacuyeTe gonyckaembix
HanpsbkeHun ans  kateropum SGM3 u SGM4 (CODE = 'EN), u

KOPPEKTUPOBKE BHYTPEHHUX ycurmn no Hopmam EN. T[Mo ymonvaHuio
JonycKaemble HanpsbkeHust fa7 KoppekTupytoTtcs Ha otHoweHune (Eh/Ec), a
BHYTPEHHME Yycuruss He Koppekmmpytotcsa. pu E_MOD _EN = 'NO’

JonyckaeMble HanpshkeHUst ocTaloTcsl 6e3 U3MEHEHWI, a BHYTPEHHWE YCUnns
NPMBOASTCA K XONOAHOMY MOAYJIHO.

™n: TEXT
eauHWLbI: -
3HaYeHne Mo YMOSYaHUto: CM. Tabn. 3HavyeHns "no ymonyaHumo"

obnacTtb BO3MOXHbIX 3HadyeHun: 'YES', 'NO'

NC_SEISM YMCIIO SKBUBANEHTHBIX CENCMUYECKMX LMKIIOB
™n: INTEGER
€AVHULbI: -
3HaYeHne No YMOSYaHuto: 50

obnacTb BO3MOXHbIX 3HayeHuin: > 0

SH_LOAD npusHak Toro, 4to npu Beoge W[ B Tabnmue DDE B kayectBe paboumx
Harpy3ok P Ha ynpyrue onopbl BBOASATCS BenNUYMHbI MNpeaBapuUTernsHon
MOHTaXkHoM 3aTtshkkn (RQ). Mpu 3TOM nporpamma He Mpou3BOAUT MPOBEPKY
3Ha4yeHu paboyen Harpy 3k oTHocuTenbHO napametTpo PMAX n PMIN. Mpu
BbIMNOMHEHWUN pacyeTa C TakKUMW OaHHbIMU MEepPBbIM pacyeToM OOIKeH ObiTb
LC ¢ vnom 'OPER_R'

)
a

™n:
€AVHNLbI:

3Ha4Y€eHMe Mo YMOJSTHaHNIO:
obrnacTb BO3MOXHbIX 3Ha4eHun: 'R0’

EN_CORR npuM3HaK Yy4yeTa Koppo3uum B 3nemMeHTax TpybonpoBoga npu pacuyete
HanpshkeHun gna kateropun SGM1, SGMIT m SGM2 (CODE = 'EN;,
CODE_YEAR = '2020".

™n: TEXT
eauHnLbI: -
3HaYeHne No YMOSYaHuto: CM. Tabn. 3HavyeHns "no ymonyaHumo"

obnacTtb BO3MOXHbIX 3HadyeHun: 'YES', 'NO'

3Ha4veHus "No ymon4aHu" Ans KOHTPOSbHbLIX NapamMeTpoB, 3aBUCSALLIMX OT HOPM pacyeTa MPOYHOCTU.

MapameTp Hopmbl pacueTa
PNAE/G ASME_| ASME_N ASME_B31
oolC pae_T | RO |ASTE . EN  |asmE_Ba11|"SME
NC 3000 | 3000 | 3000 | 7000 | 7000 | 7000 7000 7000
EEL—COD PN?)E/R PNAE/RD P'\F'{A[‘)E/ ASME | ASME | ASME | ASME ASME
gENDJ YES | YEs | YEs | YEs NO NO NO NO
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E_MOD HOT HOT | HOT | HOT REF HOT REF REF
OVAL(3 - - 1,0,1 - - ] ] ]

WLD_CHK - YES | YES - - - YES -
HI_E - 0.6 - - - - - -
SN_T - NO - - - - - -

K_oL - - - - - 1 1.15 -

BEND_PST
R

WLD SUST| - - - - - - NO -
SL_PRES - - - ] - ] 1 ]
SA_LBRL - - - - - - NO -
BRN_RUN - - 0.77 - - - 1 -
SH_140 - - - - - - YES -
RD_WLD V| - - YES - - - - ]

CODE_YEA| 1989 1989 2001 1992 1992 2012 2008 2006
R

JTEE_RD - - CODE - - - - -
TEE_FLEX | CODE | CODE |CODE | CODE | CODE | CODE | CODE CODE
RD_E0330 | NO - - - - - ] ]
E_MOD_EN| - - - - - YES - -

EN_CORR"| - - - - - NO - -

MpumevaHwue:
) YyeT koppo3um ocyLL ecTBRSIETCA TOMLKO Npu pacyeTax no Hopmam EN pepakumm 2020 roga

Mpumep :

CTRL TA 50 NC 1000

KpuBble uuknmnyeckon npoyHoctu (FAT)

Tun: o6was MHOrocTpoYHas komaHga

D YyHKUUA: BBOS PaACYETHbIX KPMBLIX YCTaNocTw.

MapameTpbl:

ID ngeHmgwmKaumoHHOe UMS KPUBOW Yy CTarnocTu.

™mn: TEXT
€O HWLbI: -
3Ha4yeHne No yMOMYaHuIo: -

06nacTb BO3MOXHbIX 3HAYEHWUI:  CM. OrpaHUYEeHVs A1 TEKCTOBbIX 3HAYEeHWi
napameTpoB
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EM" moaynb ynpyroct, UCMosfib30BaHHbIN NPy NOCTPOEHNM KPUBOM yCTarnoct Ans nepexoaa us
Aedopmaunii B yCrioBHbIE YNPYrue HanpsKeHus!.

™n:
eauHULbI:
3HaYeHMe No YMOMYaHMIo:

REAL

H/mm?

MOAYIb YNPYrocm npu Temnepatype
T REF (cm. komaHgy CTRL)

00nacTb BO3MOXHbIX 3HaYEHWUI: >0

INT nogeHmdmkatop cnocoba MHTEPNONAUMM AN MPOMEXYTOYHbIX Todek. B 3aBncumocm ot
BenuumHbl INT nHTEpnonaums ocyuwectBniseTcs nMbo no nnHenHon, nnbo no
norapMgmmn4eckon LLKane ocen KpUBom yCcTanocTu.

™n:
€ONHNLIbI:

3Ha4YeHne No YMOIYaHUIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

MoakomaHAbI-NapamMmeTpbl

INTEGER

11
0 (LIN-LIN); 1(LOG-LIN); 10(LIN-LOG); 11(LOG-
LOG)

NC maccuB 4ncen UmKIoB AN BBOAMMOW KPUBOW yCTanocm

™n:
€ONHNLIbI:

pa3MepHOCTb:

3Ha4YeHne Mo YMOIYaHUIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

INTEGER

maccuB oT 1 oo 32 anemeHToB

oT 1 go 1*10%. Kaxablii nocnenyoLLnin afemMmeHT
MaccuBa OOPkKeH ObiTb Gonblle  npeabigyLyero.
[onyckaeTcsi BBOAUTb LIENOe YNCIIO LMIKITOB B
3KCMNOHeHUnaneHon dopme

SA MaccuB 3Ha4YeHU A aMnUTy 4 YCMNOBHbLIX YNPYrMX NPUBEOEHHbIX HaNPsHKEeHWUN,
COOTBETCTBYIOLLMX  BBOAMMBIM YMCIIAM  LIUKIIOB.

™n:
€ONHNLIbI:

pa3MepHOCTb:

3Ha4YeHne Mo YMOIYaHUIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

lpumeyaHus:

" INpu ebiyuceruu HanpskeHul (G ),

REAL

Mla

MaccuB oT 1 o 32 anemeHToB

> 0. Kaxgbln nocrnegyoLwnuin afieMeHT maccusa
[OIPKeH OblTb He  BonblLUue NpeablgyLy ero.

pacyemHoe 3Ha4yeHue HarnpsKeHul YMHOXXaemcsd Ha

senu4uHy (Em/E_ref) 8 coomeemcmeuu ¢ nyHkmom 5.6.5 Hopm [REFE 1 ], 20e E_ref — modyrib
ynpyezocmu ripu memnepamype 1_REF (cm. komaHOy CTRL ).

[MpumMmep:
FAT ID 'AUS' E 1.75E5 INT 11
& NC 10 20 50 100 200

500 850 1000 \

2000 5000 10000 12000 20000 50000 100000 200000 5. E 5 1. E 6

& SA 3194 2307 1519 1123 842

593 493 468 \

379 297 234 221 189 150 130 116 104 98
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KpuBble ans pacyeTa BbicoKOoTeMnepaTypHbiX Tpy6onposoaoB (CREEP)

Tun: obwas MHOrocTpo4yHaa KomaHaa

DyHKUMA: BBOZA Habopa KpMBbIX ANs pacyeTa BbICOKOTEMMEPATYpHbIX Tpy6oNpoBoaoB

(ncnonbaytotca npy CODE='RD' unn CODE="PNAE_T).
MapameTpbl:

ID ngeHmgmKaumoHHoe ums Habopa.

™n: TEXT

eAVHNLLI: -

3HauYeHne no ymMoryaHmio: -

06racTs BO3MOXHbIX CM. OrpaHUYeHVst AN TEKCTOBbIX 3HAYEHUI
3HaYEHUI: napameTpoB

TO0 HayanbHas TemnepaTtypa, ¢ KOoTopol TpyGonpoBo paccMmaTpuBaeTcs Kak

BbicOKkOTEMNepaTypHbIi  (cMm. n. 5.2.1.2 P[] 10-249-98 [REE 2]) .

™n: REAL
eaVHULBI: °C
3Ha4YeHMe No YMOSHaHuIo: 370
obracTb BO3MOXHbIX > 0.
3HaYeHUI:

NMopkomaHAabI-na pamMeTpbI:

T maccuB TeMnepartyp, A4 KOTOpPbIX 3a4alTCA OaHHbIe.

™n: REAL, maccuB ot 1 oo 32 anemMeHToB
eaVHULBI: °C

3Ha4YeHUe No yMONYaHu: -

obracTb BO3MOXHbIX Kaxkabln nocnenyoLni anemeHT maccusa
3HaYEHUI: [orkeH 6biTb 6onblue NpeabiayLyero

HI maccuB 3HauYeHun KoadMUMEHTOB YCpeqHEHNST KOMMNEHCAUMOHHBIX HanpsbkeHun B
3aBUCMMOCTU OT paboyen Temnepatypsbl (CM. puc. 5.5 P[1 10-249-98 [REE 2]).

™n: REAL

eaVHULbI: -

pasMepHOCTb: mMaccuB oT 1 0o 32 anemeHToB
3HayeHne No yMOonyaHuio: -

o6nacTb BO3MOXHbIX O0<Hi=<1.

3HaYEHUI:

DELTA maccuB 3Ha4yeHuin KOadmMUMEHTOB penakcaumm KOMMNEHCAUMOHHBIX HanpsbkeHun B
3aBMCMMOCT OT  paboyen Temnepatypsbl (CM. puc. 5.6 P 10-249-98 [REE 2]).

™n: REAL
eaVHULbI: -
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pa3mMepHOCTb: mMaccuB oT 1 o 32 anemMeHToB
3Ha4YeHne No yMOn4aHuio: -

obnacTb BO3MOXHbIX 0 <DELTA =1

3HAYEHUN:

[Ipumep

CREEP ID '1l' TO 370

& T = 370 380 390 400 410 420 430 440 450 460 470

& HI = 0.59 0.58 0.57 0.56 0.55 0.55 0.53 0.51 0.50 0.48 0.45
& T = 370 380 390 400 410 420 430 440 450 460 470

& DELTA = 0.76 0.77 0.78 0.79 0.81 0.83 0.85 0.87 0.89 0.92

0.94

MaTtepuansi (MAT)

WM N

Kpwean ycT. onA 0TeoAoE | [laHHbIe ANA BeICOKOTEMN. Tp-0o8. | [noTHOCTE

SF1A sC1 785

T E - T A -~ T Sa Tau -
1 10 214000 1 10 1.15E-005 1 10 170 200 =
2( 100 205000 2( 100 1.19E-005 20 100 170
3| 200 204000 3| 200| 1.25E-005 3 200 150
4| 460 183000 4| 460| 1.38E-005 4 250 145
54 54 5/ 278 140
Moo A2

Tun: o6 asi MHOrocTpoO4Hasa kKomaHaa
DyHKLUMSA: onpefeneHue CBONCTB MaTepuarna Tpy6bonposoaa.
MapameTpbi:

ID MﬂeH'I'Md]/lKaLI,I/IOHHOG nMa martepuana.

™mn: TEXT

eavHUUBbI: -

3Ha4yeHne Mo yMOr4yaHuio: -

obnacTe BO3MOXHbIX CM. OrpaHNYeHns Ans TeKCTOBbIX 3Ha4YEHUN
3HaYeHUi: napameTpoB

FAT ccbinoyHoe ngeHmdmKauMoHHOe UMS KPpUBOIM ycTanoctu (CMm. komaHgy FAT)

™n: TEXT
eaVHULBI: -
3Ha4YeHne Mo yMOn4aHuio: -
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obrnacTs BO3MOXHbIX CM. OrpaHMYeHUst Ansi TeKCTOBbIX 3HAYEHUI
3HaYeHWI: napameTpoB

FAT _ B cCbifloMHOE MaeHTMAMKALMOHHOE NMSI KPMBOW YCTariocTM A4 NPOBEPKN OTBOAOB (CM.

komaHay FAT)

™mn: TEXT

eaVHWLbI: -

3Ha4yeHne No yMOonyaHuio: -

obrnacTs BO3MOXHbIX CM. OrpaHMYeHUst Ansi TEKCTOBbIX 3HAYEHUI

3HaYeHWI: napameTpoB. Vcnonb3yeTcs npu npoBepku
npo4HocM TpybonpoBoaa no Hopmam P 10-249-98
[REF 2]

CREEP ccbino4yHoe naeHTMgmMKaumoHHOe UMS KPMBbLIX AN BbICOKOTEMMEPATY PHbIX

DEN nniotHocTe maTepuana

MU koadpdmumeHT NyaccoHa

TpybonpoBooB.

™n: TEXT

€ONHNLIbI: -

3HA4Y€HME MO YMOSHaHNIO: -

obnacTb BO3MOXHbIX CM. OrpaHuMyeHns ONnsi TEKCTOBbIX 3HAYEHUN
3HaYeHWI: napameTpoB.

™n: REAL

e HULBI: B [4ONsX OT NfI0THOCTM BoAbl (s Boabl DEN = 1)
3HaveHve no ymonyaHuo: 7.85

obnacTb BO3MOXHbIX > 0.

3HAYEHUI:

™n: REAL

€ONHNLIbI: -

3HadeHve no ymonyanuio: 0.3

obnacTb BO3MOXHbIX 0<MU=<0.5

3HAYEHUI:

M, N napameTpbl Mmatepuana, cnonb3ytowmecs Ans ynpoLyeHHOro ynpyro-nnactm4eckoro
aHanmaa (yumtbiBatotcs Tonbko ang CODE='ASME_NB' nnn CODE='"PNAE").
PekomeHayetcs onpegenats no tabnmue NB-3228.5(b)-1 [REE_3, REF_11].

™n: REAL
€ONHNLIbI: -
3HaveHve no ymonyanuto: O,
obnacTb BO3MOXHbIX >
3HAYEHUI:

0
0
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Matepuan m n Tmax (°C)
Yriepoaucras cTajib 30 102 |370
HiskomernpoBannas ctaib 20 102 |370
AyCcTeHHUTHasd HepKaperomtas ctaie | 1.7 | 0.3 | 425

JF koadgdmumeHT yyeTa paboTtbl cBapHbIx coeanHenuii (weld joint efficiency factor, ASME B31.1
[REE_12]). KoaddmumeHT ncnonbayeTtcsa Ans nepecyeTta 4omnyCcKaeMbiX HanpsiKeHUNn,
BBeAeHHbIX M3 Appendix A. Mcnonbayetcsa gna Hopm CODE = 'ASME_B311'

™n: REAL
€ONHNLIbI: -
3HadeHve no ymonyanuio: 0.3
obnacTb BO3MOXHbIX O0<JF<1
3HAYEHUI:

TYPE - vn matepuana: . cnonbayetca anst Hopm CODE = 'PNAE', CODE_YEAR = 2022,
onpegenset mn matepuana: 'CS' - yrnepoguctble ctanm; 'CMV' - nermpoBaHHble
XpPOMOMONMOAEHOBLIE N XpOMOMONMOaeHBaHaaMeBbIE cTann, 'AUS' - ctanm ayCTEHUTHOro
knacca. Tun martepuana ucnonb3yeTcs Npy onpeaeneHuy 4omnyckaemMoro Ymicna LUKIoB ¢
y4yeToM BnMsiHUSA BogHou cpeabl (Mpunoxenne B Hopwm [24])

™n: TEXT

€ONHNLIbI: -

3Ha4Y€HME Mo YMOSHaHUIO: -

obnacTb BO3MOXHbIX '‘AUS', 'CS', 'CMV'
3HAYEHUI:

MoakomaHAbl-NapamMmeTpbl

T maccuvB Temnepatyp, AN KOTOPbIX ONpedenstoTcsl XapakTepUcTMKL MaTepuana.

™n: REAL, maccuB ot 1 go 32 aneMeHTOB

e HULBI: °C

3Ha4Y€HME No YMOSHaHWUIO: -

0bnacTb BO3MOXHbIX Kaxgbln nocneayoLw, M afieMeHT MmaccumBa LOSMKEH
3HaYEeHUI: ObITb OonbLUe NpeablgyL ero.

E moayne ynpyrocmm

™n: REAL, maccuB oT 2 0o 32 31nemMeHToB
eanHnUbI: MMMa

3Ha4Y€HMeEe No YMOSHaHuIo: -

obnacTb BO3MOXHbIX > 0.

3HAYEHUI:

A cpefHuI TemnepaTypHbIi KO3GXPMLUMEHT SIMHEMHOMO pacLunpeHus

™n: REAL, maccuB oT 2 o 32 3nemMeHToB
e HULBI: 1/°C

3Ha4Y€HME Mo YMOSYaHUIO: -

obnacTb BO3MOXHbIX > 0.

3HAYEHUI:
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SU BpeMeHHOe CONpoTUBIEHNE

™n:
eauHULbI:

3Ha4yeHne No yMmosr4aHuio:

0bnacTb BO3MOXHbIX
3HaYeHun:
SY npeaen Teky4yectu

™n:
eauHULbI:

3Ha4yeHne No yMmosr4aHuio:

0bnacTb BO3MOXHbIX
3HaYeHWn:

SA® gonyckaemble HanpsHKeHNs

™n:
€ANHNLIbI:

3Ha4YeHne Mo YMOITHaHUIO:
obnacTb BO3MOXHbIX
3HAYEeHNI:

REAL, maccuB oT 2 0 32 3nemMeHToB
Mla

> 0.

REAL, maccuB oT 2 00 32 a1nemMeHToB
Mla

> 0.

REAL, maccuB ot 1 0o 32 anemeHToB
Mla

> 0.

soL" AornyckaeMble HanpsXXeHns Ana cryyanHblX Harpysok (Hanp., ceicMuka, BeTpoBas

Harpyska, rugpoynap).

™n:
eANHULbI:

3Ha4YeHne No yMOITYaHUIo:
00nacTb BO3MOXHbIX
3HAYEHWUI:

REAL, maccuB ot 1 oo 32 anemMeHToB
MMa

SA

> 0.

SRY npegen AnMTenbHON NPOYHOCTU
™n: REAL, maccuB ot 1 oo 32 aneMeHToB
eaVHULBI: MMa
3Ha4YeHne No yMOm4aHu: -
obracTb BO3MOXHbIX > 0.
3HaYEeHUI:
ST [onyckaeMble HanpshkKeHust 4ns rugpoucnbiTaHuii
™n: REAL, maccuB ot 1 oo 32 anemMeHToB
eaVHULBI: MMa
3Ha4YeHne No yMOm4aHu: -
obracTb BO3MOXHbIX > 0.
3HaYEeHUI:
WLD KO3GpMLIMEHTBI CHXKEHUSA MPOYHOCTU CBAPHbIX COEAVNHEHWUI
™n: REAL, maccuB ot 1 oo 32 anemMeHToB
eaVHULBbI: -
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3Ha4yeHue no ymon4yaHumio: -

0bnacTb BO3MOXHbIX 0.5<WLD <1
3HaYeHun:

V4 OTHOCUTENBLHOE CYXKEHME NOMNepPEYHOro cevdeHms obpasua nocne paspbisa
™n: REAL, maccuB ot 1 go 32 aneMeHToB
eANHULbI: %
3Ha4Y€HME Mo YMOSYaHUIO: -
0bnacTb BO3MOXHbIX 100>272>0
3HaYeHun:

lpumeyaHus:

1) MNodkomaHAy SOL pekomeHAyemcs ucrnonb308amp 0715 8bICOKOMeEMIepamypHbIX
mpy6orposodos, Yymobki nepeonpedenumse senuduHy SA ([o]), npuHumaemyro no mabn. 2.1 - 2.7
P[] 10-249-98 [REF 2] u numumupogaHHyto Oris 8bICOKUX memmnepamyp ripedesiom OnumeribHol
rpoyHocmu unu ron3dydecmu. NockonbKy mekywast pedakyus PL He codepxxum npsiMbix ykaszaHuli
Ha 8blI4UCIEHUE HOMUHAaIIbHbIX O0ryCcKaeMbiX HanpsKeHul 0715 criydalHbiX Hagpy3oK,
pekomeHAyemcs ucrnonb3o08ams cnedyrouuti nodxo0, aHanoauyHbIl rnpouedype,
pekomeHdosaHHOU amepukaHckumu Hopmamu ASME B31.3 [REE 8]:

npu T<Ts SOL =SA
npu T > Te, Sol = 0.8 * (Syt/1.5),
e0e:
T - paboyas memnepamypa, °C;
Te — memnepamypa, coomeemcmeayroujas ornpederneHuro "ebicokomemnepamypHbii”
mpyb6onpoeod (n. 5.2.1.2 PL), °C;
Syt — npeden mexkydecmu mamepuana npu paboyel memnepamype, Mlla.

noHwxarouwuti koaghgbuyueHm 0.8 e nocnedHeli hopmyne egodumcs Ol ydema aghghekma
cmapeHusi Mamepuaria fpu 8bICOKUX memrepamypax.

Lns mamepuaros, 8KnoYeHHbIX 8 6a3y daHHbIX, MocmassiseMyro eMecme ¢ rpoepammol (hadin
MAT.DBS), eenuduHbl SOL onpedeneHbl Ha OCHOBaHUU 3Ha4YeHuUl ripedesia meKydecmu, 83smbixX
u3 dokymeHma [REFE 9]

Lonyckaembie HanpsxeHuss SOL ucronb3yromcs npoapammoll npu cpasHeHUU 8euYUH
HanpsixeHul S_|_PZ (komaHOa POST): ycrnosue npoYyHocmu 8binonHsemcs, ecnu S | PZ< 1.8 *
SOL

2) MNapamempbl komaHObI MAT ucrnonb3yromcs npogpammoli 8 3a8UCUMOCMU Om HOPM pacyema Ha
npoYyHocmb 8 coomeemcemauu co criedyrowjeli mabnuyeu:

CODE |ID|FA|FAT |CREE|DE[M| M, [TYP|JF| E | A |SU|SY|SA|SO|SR|WL|ST| Z
T| B P N{UI[N]| E L D

PNAE x| X X [ x| x X| X | X|X

PNAE x| X X [ x| x| x X| x| x| x X

2022

PNAE_T|x| x X X | X[ X X| X| X]|X X

RD x| x| x X X | x X | X X | X

EN X X | x X| X| X | x| x| x| X X

NC X X | x X| X[ x| x| X

NB x| X X | X]| X X| x| x| x| x
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B311

X

X

X

B314

X

X

X

3) B 3aBucumocm ot Hopm pacueta (napametp CODE) anst napameTtpoB SA u SR gonyckaetcs
BBOJ, 3Ha4YeHWU B 3aBMCMMOCTU OT pecypca:

CODE [ SA[TAU]| SR[TAU]
RD + -
EN - +
PNAE T| - +

Mpun atom ucnonbayetcs cneaytow mnni cuHtakeuc: SA[TAU]/SR[TAU], roe TAU - pecypc (B TbIC.
4yacoB), A1 KOTOPOro NPUBOASATCS COOTBETCTBYIOLLUE 3HAYEHUS:

ET -20 20 150 250 300 350 400 420 440 450 460 460 SO0 510 520 530 540 550 560 570 580
& SA[LD] 173 173 173 166 159 152 145 142 130 136 136 133 130 130 112 100 BB B0 72 65 59
& SA[LOD] 173 173 173 166 159 152 145 142 130 136 136 133 113 101 90 61 73 66 59 53 47
& SA[20D] 173 173 173 166 159 152 145 142 130 136 136 120 %6 &6 77 &0 62 56 50 44 39
[MpuMmep
MAT 'ST20' FAT 'CS' DEN 7.8 MU 0.3
& T = 20 50 100 150 200 250 300 350
& SU = 402.00 392.00 392.00 392.00 373.00 373.00 363.00 353.00
& SY = 216.00 206.00 206.00 206.00 196.00 196.00 177.00 157.00
& E = 2.000E+05 1.970E+05 1.950E+05 1.920E+05 1.900E+05 1.850E+05 1.800E+05
1.750E+05
& A = 1.150E-05 1.150E-05 1.190E-05 1.220E-05 1.250E-05 1.280E-05 1.310E-05 1.340E-
05

Xapaktepuctuku cevyeHum Tpy6 (PIPE)
=)

CeusHue TpyGol

r
CeusHue TpyGel

_ CTaHAGPTHEIE 0TEOAL! | CTaHAaPTHLIE TROMHIG

| MapareTpe: ceuers | Craraaprrbie otsoab | CTanaapTHsie Tpoiitiia

=)

Cra. BEND| R OVAL CROS - Cra. -
oTEOR Mema | Pamayc |OsansHocts Smin Ceuetne Tpoitnne | MeTka DR | TR |OnmwHa Ceuerie DB TB | Boicota

1|LR 1000 7 7.3|A300G 1|EXT 360 23| 600 |A3DDG 325 12

2/SR 550) 7] 7|A300G 2|FRG 355 30| 500|A300G 355 30 250

3 = 3|EXT 325 16| 600|A200G 20 8

| o

J [ conce

J

Hep |

J [ conce

J

tep |

Tun: o6LLasa MHOroCcTpoOYHas KomaHaa
PyHKUUA:
MapameTpbl:
ID noeHmgdmMKaumMoHHOE NMS CeYeHMS.
™mn:

eauHULbI: -
3Ha4yeHue Mo YMOYaHuio: -

onpeaeneH1e xapakTepucTVK nornepeYHbIX ceveHnin Tpy6onpoBoaos.

TEXT
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obrnacTs BO3MOXHbIX CM. OrpaHMYeHust Ans TeKCTOBbIX 3HaYeHWUn
3HaYeHWI: napameTpoB

OD Hapy»HbIi gruameTp

™n: REAL
€ONHNLIbI: MM
3Ha4Y€HME Mo YMOSHaHUIO: -
obnacTb BO3MOXHbIX >0
3HAYEHUI:

T HOMUWHarnbHasi Tonw MHa CcTeHkM Tpy6onposoaa

™n: REAL
€ONHNLIbI: MM
3Ha4Y€HME Mo YMOSHaHUIO: -

obnacTb BO3MOXHbIX 0<T<O0OD/2
3HAYEHUI:

WL noroHHbIi Bec TpyObl

™n: REAL

eanHnUpI: H/mm

3HauYeHne No ymoruaHuio: T+ (0 — Ty *T* DEN*IF  DEN
obnacTb BO3MOXHbIX 20

3HAYEHWUN:

C2} BO3MOXHOE yTOHEHME CTEHKM TPY6bl

™n: REAL

eaNHNUbI: MM min %

3HayeHue no ymonyanuio: 0

obracTb BO3MOXHbIX ecmC>0,T0oT-C>0,
3HaYEHUI: ecnm C < 0, 10 |C| < 100.

MAT cchbinoyHoe ngeHmdmkaumoHHoe nmst matepuana (cMm. komaHay MAT)

™n: TEXT

eaNHNLbI: -

3Ha4YeHMe Mo YMOSYaHuo: -

obracTb BO3MOXHbIX UMSA OOMMKHO CoBNagaTth C paHee onpeaeneHHbIMM
3HaYEeHUI: UMeHaMn maTepuarnos.

FW(2)gl KO3 (hdMUMEHTbI CHUXXEHWUS MPOYHOCTU CBapHbIx WBoB. FW (1) — koadhdmLUMEHT CHKEHNS
NPOYHOCTU NPOAOSBHOrO (CNupansLHoOro) ceapHoro wea; FW(2) — koadhdmUneHT CHXKeHNS
NPOYHOCTU NOMEPEYHOro CBApPHOrO LLB3;

™n: REAL
eaVHULbI: -
3HaveHue no ymonvaxuo: 1, 1
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MogkomaHAabi-napameTpbl: BEND, MITR

0bnacTb BO3MOXHbIX O<FW<1
3HaYeHun:

FI_S k03¢ MUMEHT CHWKEHWNST LIMKNIMYECKON NPOYHOCTN CBapHbIX coeguHeHun. (ana CODE =
'PNAE' 1 'PNAE_T, 3agaetcs Nonb3oBatenem B cootBeTcTBMM € N. 5.6.12 Hopm [REE 1],
CcM. Takxke komaHay WLD)

™n: REAL
eaVHWLbI: -

3Ha4yeHne No ymonyaHuo: 1

obnacTb BO3MOXHbIX O<FILS =1
3HaYeHUN:

IWGTL) noronHbIit Bec nsonauumn

™n: REAL
eanHnUpI: H/mm
3HayeHue no ymonyanumio: 0
obracTb BO3MOXHbIX 20
3HAYEHWUI:

CORR 3kcnnyaTtaumMoHHoe YTOHEHUE CTeHKM TpybonpoBoaa BcreacTBue kopposuu. Mpu 3agaHin
3TOW BEMNUYMHBLI OTIIMYHOM OT HY ISt BO3MOXHOE YTOHEHUE CTeHKU TpyObl C HE AOIMKHO
BKMOYaTh B C€6A COCTaBNAIOLLYIO C,, YYUTLIBAIOLLYIO KOPPO3UOHHOE BrnsiHWE paboyei

cpeabl.
™n: REAL
€aNHNLbI: MM
3Ha4yeHue no ymonyanuio: 0
obnacTb BO3MOXHbIX CORR = 0
3HaAYEHUI: ecim C20, 7o T— (C+CORR) > 0,

ecrm C < 0, o T — (0.01*C|*T + CORR) > 0

TEE

lNpumeyaHus:

1) Cm. makxe [lpunoxeHue IV ¢ KoMmeHmapusiMu ro noeody 3adaHusi 8ecosoli Hagpy3Ku Ors
mpy6orposodos.

2) Ecnu eenu4uHa napamempa C 3adaHa < 0, mo nodpasymegaemcs, Ymo 803MOXHOE YMOHEHUE
cmeHKu mpybbl 3adaHo 8 rnpPouyeHmax om HOMUHasbHOU MOUUHbLI CMeHKU mpyborposoda.

3) Hna  mpybonposodos, paccHyumbi8aeMblX [0 KOmMesnbHbIM  Hopmam P, u

8blcOKOomemnepamypHbix mpybornpoeodos, paccyumeigaemsbix rno NMHAS (CODE = ‘RD', CODE
= PNAE_T), cywecmsyem anbmepHamueHas hopma 3adaHusi Ko3ghghuuUeHmMOo8 CHUXEHUS
MPOYHOCMU C8apHbIX Wweos. Bmecmo anemenmos maccusa FW(1) u FW(2) moxHo onpedenums
0sa napamempa: FW1 u FW2. NMapamemp FW1 nonHocmbio aHano2u4eH nepsomy anemeHmy
maccusa FW(1). lNapamemp FW?2 - amo mekcmosas Memka, coomeemcmesyrouwas murny
rnonepeyHo20 ceapHozo wea. s CODE = 'RD' napamemp FW?2 moxem nipuHumamb 3Ha4eHus
'CS' - yenepoducmbie  cmanu;, AUS' - aycmeHumHble  cmanu; 'CMV' -
xpomomorubdeHosaHaduesble cmanu (cm. mabn. 4.2 PL). [Ans Hopm [NHAS donyckaemcs
ucnionb3osames mosibko FW2 = 'CMV', Tpu ucnons3o8aHuu makol ¢popMbl 3adaHusi rpozspamMma
asmomamu4ecku rpuceausaem Ko3UUUEHMbI CHUWXEHUS MPOYHOCMU MOMNePeYHbIX C8aPHbIX
weo8 8 3aguUcuMocmu om 88e0eHHbIX 3HaqYeHuUl U paboyeli memnepamypbl mpybonposoda.

© 2025 LIKTU-Bubpoceticm



A3bIKk BBOAA UCXOAHbIX AAaHHbIX 111

[Mpumep

PIPE 'A325x12' OD 325 T 12 W 0.9320 C -12.5 MAT '0O8H18N1O0T' ; Dy 300

&BEND 'LR' R 1000 OVAL 7 SMIN 7.3 CROS 'A325x12' XT 1.1

&BEND 'SR' R 550 OVAL 7 SMIN 7.0 CROS 'A325x12' ; 46-50 OCT 24.125.06-89 325x12
&MITR 'R124-15" R 124 NC 2 ANGLE 45 XM 1.3

&TEE 'BRC' BID 'Al4x2' DB 21 TB 5.5 H 245 MAT '0O8H18N1O0T' ; 01 OCT 24.125.11-89

325x12 14x2

CraHpa PTHbIe OTBOAbI

BEND vpgeHTMdvKaumoHHOe ums otBoda. Vicnonb3yetca Ansa onpeaeneHs BapuaHTos
CTaH4apTHbIX  OTBO4OB 4SS pacCMaTpUBaEMOro CeYeHus.

™n: TEXT

eavHUUBbI: -

3Ha4yeHne No yMOrYyaHuio: -

obrnacTs BO3MOXHbIX CM. OrpaHuyeHus Ans TeKCTOBbIX 3Ha4YeHUi
3HaYeHUI: napameTpoB

MapameTpbl nogKkoMaHAObI:

R paguyc otBoga.

™n: REAL
eanHNUbI: MM
3Ha4YeHne No ymornyaHuw: -
obnacTb BO3MOXHbIX >0
3HAYEHNN:

OVAL anmnTmMyHOCTb (OBanbHOCTL) MOMEPEYHOrO CeYEHUS

™n: REAL

€ANHULIbI: %

3Ha4yeHune no ymonvanuio: 0

obnacTb BO3MOXHbIX 0= Fdrn <100
3HAYEHWUN:

SMIN mMuHUManbHas TorL MHa CTEHKM oTBoAa (6e3 yyeTa yTOHEeHMS CTeHKU Tpybonposoaa)

™n: REAL
eauHULbI: MM
3Ha4eHue no ymordanmo: T-C
obnacTb BO3MOXHbIX a)
3HAYEHWUN:

XT2 koadhdMLMEHT NS KOPPEKTUPOBKM TOMLL MHbI CTEHKN KOMeHa

™n: REAL
eaVHULBI: -
3Ha4yeHue no ymonyaHuo: 1
obrnacTb BO3MOXHbIX >1
3HAYEeHUI:
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CROS ccbinka Ha nms PIPE, onpeaeneHHoe paHee 1 MCNonb3yoLL eecs AN XapakTepUcTuK
MoNepeYyHoro ce4eHnst oTBoAa

™mn: TEXT
eaVHWLbI: -
3HayeHune no ymonyauuio:  mnms 'ID' ocHoBHOM KomaHabl PIPE
obrnacTs BO3MOXHbIX UM OODKHO coBnajaTth C paHee onpeaeneHHbIMU
3HaYEeHUN: MMEeHaMN  CeYEeHUN.
lpumeyaHus:
1) Ons ebivucneHus HanpsixxeHud rno NMHAS u P ucnonb3yemcs senudyuHa SMIN*:
1) if smin>0
smin = smin— corr
2) if smin=0

. . . |c ecnicz0
smin =t—c —corr;, C = ;

c|/100_: ecnu ¢ <0
3)if smin<0
smin’ =(1—c")|smin|/100 - corr

3adaHue smin < 0 nodxodum Ons modenupogaHusi omeodos, 8 KOMOPbIX 3Ha4yeHue sSmin

HOpMUpPYyemcsi omHocumesnbHoO "chakmuyeckol monuwuHbl cmeHKu mpybsi”, Hanpumep, CTO 95
111-2013.

2) lNpu 3adaHuu KoneH no pssdy omedyecmeeHHbIX U 3apybexHbix cmaHdapmos (FTOCT, CTO, B16.9,
EN) szayacmyrwo omcymcmeyem uHgopmayuss o cpedHel monuwuHe KosieHa. Ymobbl He
3as800umb dornonHuUMmMeribHble 8CrioMo2ameribHble CeYeHUsl, MOXHO UCIonb308amb napamemp xt
— MacwmabHbIl MHOXUMernb MOnuUHbl cmeHKU. [lpu amom, Ons modenupoeaHusi KoreHa
6ydem ucrnonb3ogambcsi cedyeHue ¢ Ouamempom D npucoeduHeHHolU mpybbl U MonuuHouU
cmeHKu t, = xtxt. [To20HHbIU 6eC maKo2o cedeHuss Bydem onpedeniambcs no gopmyrne: w, =
(D/t-xt)xxtxw/(D,/t-1), ede D, t, w — Ouamemp, MOMWUHa CMEHKU U [020HHbIU eec

rpucoeduHeHHOU mpy6bi

CraHpa PTHbIe CEeKTOPHbIe KOoJieHa

MITR ngeHTMgmKauMoHHOE MMSA CEKTOPHOrO KoreHa. MicnonbayeTcs Ans onpegeneHnss BapuaHToB
CTaHOapTHbIX AeTanen COBMECTUMbIX C TekyLum ceveHnem (PIPE).

™n: TEXT

€O VHNLbI: -

3Ha4YeHne Mo yMOM4aHu: -

obrnacTs BO3MOXHbIX CM. OrpaHMyeHust ANst TeKCTOBbIX 3HaYEHUN
3HAYEHUN: napameTpoB

MapamMeTpbl NoAKOMaHAObI:

R pagunyc cekTopHOro KorneHa, ykasaHHbIN B YyepTexe

™n: REAL

€O VHNLbI: MM

3Ha4yeHne Mo yMOn4aHu: -

0o6nacTb BO3MOXHbIX R = r (cpeaHuin paguyc Tpy6bl)
3HaYeHUi:
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NC 4nCcno KOCbIX CTbIKOB

™n: INTEGER
eanHNUbI: -
3Ha4YeHne No ymornyaHuw: -

obnacTb BO3MOXHbIX >0
3HAYEeHUN:

XML koahdmMLMEHT A5 KOPPEKTUPOBKM MaCChl CEKTOPHOTO KOMeHa

™n: REAL
eaVHULBI: -
3Ha4yeHue no ymonyanuo: 1
obnacTb BO3MOXHbIX >1
3HAYEeHNI:

ANGLE normHbIi yron CEKTOPHOro KorneHa (Mcrnonb3yeTcst Ans NPOBEPKM reoOMeTpum)

™n: REAL
eaVHULBI: rpagycol
3HayeHue no ymorndaHuo: 0
obnacTb BO3MOXHbIX 20
3HAYEeHNI:

CROS ccbinka Ha nvs nornepe4yHoro cevyeHund pr6bl, €CJI1 OHO OTNINYaeTCA OT TeKyllero ce4eHunsa

PIPE

™n: TEXT

eavHUUBbI: -

3HaveHue no ymornyaHuo:  mms 'ID' ocHoBHoM komaHabl PIPE

obrnacTb BO3MOXHbIX UMS JOIPKHO coBMnafaTtb C paHee onpeaeneHHbIMU
3HaYeHUI: UMEHaMN  CevYeHui.

CMm. makxe [punoxeHue XIX no modenupoeaHuro ceKmMopHbIXx koseH 8 dPIPE

lpumeyaHus:

1) Macca cekmopHbix KoneH rno HT/[] moxem bbimb Ha 5% 6onbwe, 4em rnosydaemcs 8 rnpospaMmme
C UcCronb3o8aHUeM [1020HHO20 Beca Ce4yeHus 3a Cc4Yem MpsiMbIX y4acmkos, KOomopble
yKa3bl8aMCsl Ha Yepmexe, HO He 8MUChIBaOMCsi 8 MOOeslb CEKMOPHO20 KosneHa. [ns 3adaHusi
moyHoU Macckl ucrnosnib3yemcsi koaghgpuyueHm xm = (W-2Iw)/(Raw) , e0e: W - gec KorieHa,
yKasaHHbIl Ha yepmexe, | — OnuHa npsMonuHeliHbIX y4acmKos, W — MO2OHHbIU eec mpybbl U3
mekywie2o ceveHusi, R — paduyc CeKmopHO20 KONEHa, yKa3aHHbIl Ha Yepmexe, a - MOMHbIl
yeor KoneHa

CtaHpapTHble TPOMHUKN

TEE ngeHmMdmKaumoHHOe MMSA TPOMHMKOBOMO UMK WTYLEPHOro coeguHeHuns. Ncnonbayetca ons
3afaHns UCXO4HbIX AaHHbIX ANs "cTaHAapTHbIX" TPOMHUKOB, COMNpPsiraeMblX C TEKYLL UM
ceveHnem TpyobonpoBoaa.

™n: TEXT
eanHULbI;

© 2025 LUKTU-Bubpocelicm



114

CnpagBka no dPIPE 5

3Ha4yeHune no ymor4aHuio: -

obnacTb BO3MOXHbIX CM. orpaHun4yeHuna Ana TeKCToBbIX 3Ha4YeHun

3HaYEHUN: napameTpoB
CMm. Bugeokamn

NdeHmucgpukayuoHHoe umsi cmaHOapmHO20 mpolHuka ¢opmupyemces no crnedyrowemy rnpasusy:
TEE='TYPE[$...], 20e TYPE npedonpedeneHHbili mun mpoliHuka, oH 3asucum om Hopm u moxem
npuHumame cnedyruwue 3HaveHus: BRC, WL T, RFT, UFT, EXT, SOL, WOL, FWB. Bmopas yacmb umeHuU,
HavuHatowasics ¢ «$», onyuoHHasi. OHa cryxum Ons 88oda HECKOSIbKUX cmaHOapmMHbIX MpPOUHUKO8
00H020 U mo2o e muna, Nnod 00UH muriopa3mep, HO C pa3HbiMU daHHbIMU. Hanpumep: &TEE ‘BWT ...;

&TEE ‘BWT$01’ ...; &TEE ‘BRC’ ..., Ans CODE = ‘PNAE’, ‘PNAE_HT u ‘RD’ ums cmaHOapmHo20
mpoliHuUKa Moxem 6bimb 5100bIM.

OCHOBHbIe napameTpbl noAgKOMaHAbI (HpMMeHMMbI AnAa BcexX HOpM pac4yeTa Ha npquocn:):
r

CraHaapTHoiE TpoiHue Iﬁ

Tun LIET - MeTka
MeomeTpuA
Kopryc LLTyuep
Dr 325 Db 219
Tr 8 T 22,5
- 650 H
Anuna BoicoTa 306

|:| Mo yMomdaHmMmo

BID MAT W
CevyeHue WTyuepa MaTepuan Bec
|cs175C | |[sis6s - 1540

KosddMuMeHTE NOAETIMEOCTIA

Kib Kiob Ktb Ka

QK H Cancel ][ Help

BID nmsa npucoeguHeHHom Tpy6bl LWITyLUepa, 0b6s3aTenbHbIN NapaMeTp — Cebinika Ha
cywecTsytowyto komaHgy PIPE

™n: TEXT
eauHnUbI: -

3Ha4eHue no ymosn4yaHmio: -
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0bnacTb BO3MOXHbIX

3HaYeHun:

TONbKO CeYeHus1, onmcaHHble komaHgon PIPE

DR, TR HapyXHbl AnameTp 1 TomLL MHa CTEHKKU Kopryca

™n:
eauHULbI:

3HayeHue no
YMOMYaHMIo:

obnactb
BO3MOXHbIX
3HaYeHun:

REAL

MM

COOTBETCTBYOLL M€ BENUYMHbBI ONpeaensoTcs no
npucoeanHeHHoON Tpybe Koprnyca, T.e. TeKyLL el KOMaHabl
PIPE

>0

DB, TB HapyHbli AnameTp 1 ToMLMHa CTEHKK WTyLepa

L onvHa kopnyca.

™n:
eauHULbI:

3HayeHue no
YMOMYaHMIo:

obnacTb
BO3MOXHbIX
3HaYeHun:

REAL

MM

COOTBETCTBYOLL M€ BENUYMHbBI ONpeaensoTcs no
npucoeaunHeHHon Tpybe wTyuepa, T.e. komaHabl PIPE ¢
nmeHem BID

>0

B cnyyae, ecrim DR, TR otnu4atoTcsa OT BENMUYMH "No ymon4vaxuio”, 1o L -
ob6s3aTensHbIA NnapameTp.

™n:
€ONHNLIbI:
3Ha4yeHue no
YMOMYaHuto:
obnacTtb
BO3MOXHbIX
3HAYEHUI:

REAL
MM

> 0, AnMvHa noGoro 13 NpUMbIKaOLLUX K Y35y pa3BeTBreHus
CYyLL eCTBYOLL NUX 3NIEMEHTOB He [4OIPkHa NpeBbillaTb
BenMYuHbI L/2

H BbicoTa WTyuepa (OT oceBon nMHUM kopnyca). B cnyyae, ecrv DB, TB oTnn4atoTcs OT BEMUYMH
"no ymonyanuo", 1o H - 06s13aTeNbHbIN NapameTp.

W Bec TpornHuka.

™n:
€ONHNLIbI:
3Ha4yeHue no
YMOMYaHuto:
obnacTtb
BO3MOXHbIX
3HAYEHUI:

™n:
eauHULbI:

3HayeHue no
YMOMYaHMIo:

REAL
MM

> 0, ANMHA CYLL eCTBYIOLLEro aieMeHTa CO CTOPOHb! WTyLepa
He A0KHa NpeBbiluats BermymHbl H

REAL

H

Ecrnm onpegenenbl Hunm L, 1o: W = w_r*L + w_b*(H-DR/2),
roe:
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obnactb
BO3MOXHbIX
3HaYeHun:

w_r = MAX(*(DR-TR)*TR*DEN; w_rp), rae: w_rp - NOroHHbIN
BEC, ONpeAeneHHbIn No npumblkatoLL en Tpybe kopnyca 13
komaHgbl PIPE, DEN — nnotHocTe maTtepuana MAT;

w_b = MAX(n*(DB-TB)*TB*DEN; w_bp), rae: w_bp - noroHHbIn
BEC npucoeauHeHHon Tpy 6kl WwTyuepa ns komaHabl PIPE ¢
nmeHem BID, DEN — nnotHocTs matepuana MAT;

20

MAT cchbinoyHoe ngeHmMdmKaumoHHoe MMs maTepuana, U3 KOTOporo M3roToBIEH TPOMHMK (CM.

komaHay MAT)

™n: TEXT

eaVHULBbI: -

3Ha4YeHWe No yMor4yaHuio:  MaTepuan npucoeanHeHHon TpyObl kopnyca
06nacTb BO3MOXHbIX UMSsI IOSPKHO coBnaaaTth C paHee onpeaeneHHbIMM
3HaYEeHUI: MMeHaMu MaTepuaros.

FLEX(4) koadhdmumeHTbl nogatiMBOCTN TPOMHUKOBOro coeamnHenuns: FLEX(1) - n3rnb B nnockoct
TporHuka (k, ), FLEX(2) - n3rub na nnockocm TportHuka(k ), FLEX(3) -

kpyyerve wtyuepa (k,, ), FLEX(4) - oceBasi nogatmeocTs wiyuepa (k,)

™n:
eauHULbI:

pasmepHOCTb:

3Ha4yeHune no
YMOITHaHUIO:

obnacTtb
BO3MOXHbIX
3HaYeHun:

REAL

MaccuB U3 YeTblpex 3NeMeHToB

NMPUHMMAOTCA B COOTBETCTBUM ¢ napameTpom TEE FLEX.
Ecnv oauH U3 anemeHTOB 3TOro maccuea =0, To
NOAAaT/NIMBOCTb B COOTBETCTBYIOLLEM HanpaBAeHUN He
YUUTbIBAETCA, HECMOTPA Ha 3HaYeHUe napameTpa
TEE FLEX.

20

JdononHuTtenbHble NapameTpbl NOAKOMaHAbI (COBMECTUMbI NULb C OTAESIbHLIMA TUNAaMU
TPOMHUKOB, 3aBUCAT oT Hopm pacuyeTa Ha NpoYHOCTb, cM. [punoxeHune XX):
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[ CraHgapTHeid TpoiHMK @1
OcHoBHBbIE ,[I,u:unu:unHMTeanD]
R2 Rp
400
n
Tw Cr
Ch Kis
[ QK ] [ Cancel ] [ Help ]
b

Tun TporHMKa onpenenseTcs ero uaeHMGMKaUMOHHbBIM UMEHEM; CM. Takxke [lpunoxenune XV
XapaktepucTuku 6ano4Hbix ceyeHun (BEAM)

Tun: obwaa ogHocTpoYHaa KomaHaa
PyHKUUA: onpedeneHne xapakTepucTuk nonepeyHblx ceveHnin 6anodHbIX 311eMeHTOB.
MapameTpbl:

ID ngeHmgmKaumMoHHOE UMS CeYeHust.

™n: TEXT

eaVHULbI: -

3HayeHne No yMOor4aHuio:

obrnacTs BO3MOXHbIX CM. OrpaHMyeHust Ans TeKCTOBbIX 3HAaYEeHWUI
3Ha4YeHun: napameTpos

AX"Y nnowanb NonepeyvHoro ceveHust

™n: REAL
eaVHULbI: MM?2
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3Ha4Y€HME Mo YMOSYaHUIO: -
0bnacTb BO3MOXHbIX >0
3HaYeHun:

SY2) koadxdmumeHT casura no ocu Y (npu SY = 0 caBUr He yynTbIBaeTcs)

™n: REAL
€ONHNLIbI:

3HadeHve no ymonyanuo: 0
obnacTb BO3MOXHbIX >
3HAYEHUI:

SZ2) koadpdmumeHT casura no ocu Z (npu SZ = 0 cABUr He yynTbIBaeTCs)

™n: REAL
€ONHNLIbI: -
3HaveHue rno ymonyanuo: 0
obnacTb BO3MOXHbIX 20
3HAYEHUI:

IX' MOMEHT MHepLuun Ha KpyveHue
™n: REAL
eANHULbI: MM*
3HaY€HME Mo YMOSYaHUIO: -
obnacTb BO3MOXHbIX >0
3HAYEHUI:

IY MOMEHT MHepummn ceveHmst OTHOCUTENbLHO ocn Y

™n: REAL
eANHULbI: MM*
3HA4Y€HME MO YMOSHaHNIO: -
obnacTb BO3MOXHbIX >0
3HAYEHUI:

I1Z MOMEHT MHepUMn ceveHnst OTHOCUTENBHO ocu Z

™n: REAL
eANHULbI: MM*
3Ha4Y€HME Mo YMOSHaHUI: -
obnacTb BO3MOXHbIX >0
3HAYEHUI:

W3) MOroHHbLIN BEC

™n: REAL
eanHnUpI: H/mm
3HayeHue no ymonyanmio: 0
obrnacTb BO3MOXHbIX >0
3HAYEHWUI:
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MAT cchbinoyHoe ngeHmdmkaumoHHoe nmst matepuana (cm. komaHay MAT)

™n: TEXT

eaVHULBbI: -

3Ha4YeHWe No yMOor4YaHu: -

06nacTbe BO3MOXHbIX UMSI IOSPKHO coBnafaTth C paHee onpeaerneHHbIMM
3HaAYEeHUI: UMeHaMy MaTepuaros.

B wupuHa ceveHus - pasamep BAOMb NokanbHoM ocn Y (gns otobpaxkeHnsi B 3D pexxmnme)

™n: REAL
€ONHNLIbI: MM
3HadeHve no ymonyanuo: 0
obnacTb BO3MOXHbIX 20
3HAYEHUI:

H BbIcOTa ceueHns - paamep BOOMb NokansHom ocu Z (ans otobpaxkeHusi B 3D pexxmnme)

™n: REAL
€ONHNLIbI: MM
3HadeHue rno ymonyanuo: 0
obnacTb BO3MOXHbIX 20
3HAYEHUI:

TYPE win cevenuns (gna otobpaxeHus B Pipe3DV)

™n: TEXT

€ONHNLIbI: -

3HadeHwve no ymonyaHuo: 'I'

obnacTb BO3MOXHbIX T 'U, L, P B 'O T
3HAYEHUI:

I"- dsymasep; U’ - weennep; L' - yeonok; 'P' -npsimoyeonbHas mpyba;, B'-
rpsIMoy20ribHOe  CrilowHoe ceqeHue; 'O' -  Kpyenoe criowHoe; "T-
maspogoe ceyeHue

lpumeyaHus:

1) eomempuyeckue xapakmepucmuku ceqdeHull 6anoyHbIX 31eMeHmMoes ornpedensmcs
JioKkanbHoul cucmeme KoopduHam (cm. [IpunoxeHue [ ).

2) [ns ysema cosuea banok e dPIPE ucnonb3yromcst m. HasbigaeMble KoaghguyueHmsl cdsueaa
(mapamempebl Sy u Sz). [ToOPO6HO 0 MOM KaK 8bI4UCISMb 3MU KO3ghhuUUEHMbI U3JIOXKEHO 8
KHu2e TumoweHko "MexaHuka mamepuanos"” [REF 13], 20e amu KoaghbuyueHmsbl Hasbligaromcs
KoaghgbuyueHmamu ¢popmbl. Tam xe npusedeHa mabnuua 11.4 co 3Ha4eHUSMU 3mux
KoaghgbuyueHmos 0rsi HeKOmopbIX ce4eHul:

© 2025 LUKTU-Bubpocelicm



120

CnpagBka no dPIPE 5

Tabanna 11.4. Kospdunuent cagnra ., 1 gospguunent gopmu f.,

- — r—

'T-"O-p?llﬂ NOMepeYHord CeveruH c"c;[ ’rL','l'.
e 4 :
S IpamoyroabiHK ) ._E.
& 2 5
|
Kpyr k] o
3 9
ToakocTenHOR KOJIBIO 2 2
; y F F
Kopofuatoe ceuenne Hian I8y Tagp s 2
Py Fer

3) Cm. makxe [lpunoxeHue IV ¢ KomMmeHmapusmu ro rnoeody 3adaHusi 8eC080U Hacpy3KU.

Mpumep :

BEAM 'BEAM1' AX 6.40000E+03 [X 5.76000E+06 IY 3.41000E+06 \
IZ 3.41000E+06 SY 1.200 SZ 1.200\
W 0.0 MAT'08H18N10T B 100 H 200 type ='L'

Pexumbl paboTbl Tpy6onposoaa (OPVAL)

Tun: obw,as MHOrocTpoYyHas kKomaHaa
DyHKUMA: 33gaHve pabounx napameTpoB TpybonNpoBoaa U PEXMMOB €ro paboTsl.

MapameTpbl:

ip" noeHMAMKaLmMoHHOE Ms pexxuma paboTsl Tpybonposoaa.

™n: TEXT

eAVHNLLI: -

3HAYEHMe Mo YMOMUYaHuIio: -

06racTb BO3MOXHbIX CM. OrpaHuYeHust ANs TeKCTOBbIX 3HAYEHMI
3HAYEHUI: napameTpos

TAU4 pacueTHbIn pecypc paboTsl

0
m
>
—

™n:
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eauHULbI:

3Ha4yeHume no ymMmomn4aHuio:

0bnacTb BO3MOXHbIX
3HaYeHun:

MoakomaHaa-napameTp

TbIC. YacoB
200
20

LG2) nMa Harpysquon rpynnbl pr6OI'IDOBO,EI,a, T.€. Tpynnbl 3J1EeMEHTOB C O4NHAKOBbIMU

pabounmm

™n:
OVHULbIL:

3Ha4eHue no ymMmorn4aHuio:

0bnacTb BO3MOXHbIX
3HaYeHun:
MapameTpbl NnogKoMaHAObI:
P BHyTpeHHee faBreHne

™n:
equHULbI:

3Ha4eHue no ymMmorn4aHuio:

obracTb BO3MOXHbIX
3HaYeHun:
T Temnepatypa

™n:
equHULbI:

3Ha4eHue no ymMmorn4aHuio:

0bnacTb BO3MOXHbIX
3HaYeHun:

¢sG? nnomocTs cpeabl

™n:
eauHULbI:

3Ha4eHune no ymMmomn4aHuio:

0bnacTb BO3MOXHbIX
3HaYeHun:

INS®) NpPU3HaK HanM4ynst n3onaumm

™n:
eOuHULbI:

3Ha4YeHue no ymMmor4aHuio:

0bnacTb BO3MOXHbIX
3HaYeHun:

napameTpamu

TEXT

CM. OrpaHUYeHNs A1 TEKCTOBbIX 3HAYEeHWi
napameTpoB

REAL
°C
TA (cMm. komaHay CTRL)

0

EAL
ponsx ot nnotHoc™ Bogbl (ana Boabl DEN = 1)

B
0
20

REAL

B [OnsAX OT Beca M30naumMm cOOTBETCTBYOLLL Ero
ceyeHuns Tpybonposoaa (cm. napameTp IWGHT,
komanaa PIPE)

1

20
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TAU4 pacueTHblii pecypc paboTsl

™n: REAL

eaVHWLbI: TbIC. YacoB

3Ha4yeHue no ymonyanuo: TAU (napameTp KomaHabl)
obnacTb BO3MOXHbIX 20

3HaYEHUN:

lpumeyaHus:

1) [llepebili no cyemy pexum pabomsl npednonazaemcss COOMEEMCMEYUUM HOPMarbHbIM
ycriosusiM aKcriyamauuu mpybonposoda (HY3), Ha Heeo ccbinaemcsi eenuduHa $OPER
(napamemp MOD komaHObI SOLV). AHarnoesuyHasi ccbiika Ha pexum ¢ umeHem $COLD
O3HaYaem ucrosib308aHUe 8 pacyeme "XornodHo20" cocmosiHus: m.e. mpybornposod rneped
rnyckom: 6e3 cpedbi, 6e3 OasneHus u npu memrnepamype T=TA (pexum C MaKuM UMEHEeM
MOXHO He 3a0asamb 8 KOMaHOe, e20 rnapamempsbi rpospamma onpedesum asmomMamuyecKu);
Pexum ¢ umeHem 'TEST' ucnionb3yemcs 8 cmaHOapmHbIX 3adaHusix Ha pacdyem Ons pexuma
eudpoucrnbimaHull ¢ 3aKIUHEHHbIMU MpyXuHamu. Pexum co cmaHOapmHbim umeHem '$INST'
ucrnionb3yemcs Oris1 nepeornpedesieHus1 8elUYUHbI meMrepamypbl MOHmMaxa mpybornposoda TA
0ns  pasHbIX ydacmkoe mpyborposoda; pexumbl ¢ umeHamu $DESIGN u $PEAK
ucnonb3yromcs 0ns onpederieHuUsl MPOEKMHO20 U MUKOBO20 0assieHUsl COOMBEMCMEEHHO Mnpu
rposepke ypasHeHuli 8 pamkax pac4yemos no ASME BPVC.

2) B 3asucumocmu om paboyux napamempos (memrepamypa, 0asnieHue, cpeda) mpybornposod
pasbusaemcs Ha Haegpy304YHbIe epynnbl. Kaxobil pexum pabomsi O0/mKeH uMems ornucaHue
rapamempos 8Cex Hagpy304YHbIX epyrir, MPUCYMCcmeyrujux 8 pacyemHol Mooeru.

3) Cm. makxe [lpunoxeHue IV ¢ KoMMeHmMapusamu ro nogody 3adaHusi 8eCo80Ll Hagpy3Ku Ors
mpy6orposodos.

4) PacyemHbili pecypc TAU ucnonb3yemcs 0ns pacdemos rno Hopmam CODE = 'RD’, 'EN'u
'PNAE_T". B 3asucumocmu om 3moeo 4Yucria 8bI4UCISIoMCS 3Ha4eHUs1 00rycKaembixX
HanpsikeHUl SA unu npedena dnumernsHol npodHocmu SR. Ecnu TAU = 0, mo e
coomeemcmayroujux aneMeHmax ebicokomemmnepamypHbIX mpybornpogodos He rnpou3sodumcs
pacyem HanpsKeHul, 3asucsawux om pecypca (amarnbi 2 u 4 npu pacyeme ro PL], HanpsxeHus
SGM5 npu pacyemax rno EN).

Mpumep:

OPVAL 'NOL'
& 'Line_1'P12.0 T250 CSG 1
& 'Line_2'P 8.0 T350 CSG 0O

OPVAL 'ZERO'
& 'Line_1"P0T20CSG 1
& 'Line_2'P0T20CSGO

HanpsbkeHus oT nepenaga TemMn. no TonwmuHe CTeHKU n acpdekTa
ctpatucpmkaumm (GRAD)

Tun: obwas MHOrocTpo4yHaa KomaHaa

DyHKUMA: 33JaHve napameTpoB AN y4eTa JOMNONMHMTENbHBIX HANPSKEeHWM OT nepenana
TemnepaTtyp no TOML UHe CTEHKW, a Takxke adipekTa cTpatMdmkaLumm (MCnonb3yTcs Npy pacyeTax no
Hopmam MHAD [REE 1] n ASME BPVC NB-3600 (Class1) [REE_3]). KomaHga gomkHa cnegoatb
Tonbko nocne komaHabl OPVAL. Mapametpsl MODE v LG gosmkHbl COOTBETCTBOBATL aHANOrMYHbIM
napameTpam, onpegeneHHbIM B komaHae OPVAL.
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MapameTpbl:

MODE ngeHmdmKaunmoHHoe Msi pexxuma paboTsl Tpybonposoga.

™n:
€ONHNLIbI:

3Ha4Y€HME NO YMOSTHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

MoakomaHaa-napameTp

v
X

CM. OrpaHuyeHus ans TeKCTOBbIX 3Ha4YeHU
napameTpoB

LG vMsi Harpy304Hoii rpynnbl Tpy6onpoBo4a, T.e. rpynrbl 35IEMEHTOB C OAMHAKOBbLIMU Pabo4nmMm

napameTtpamu

™n:
€ONHNLIbI:

3Ha4Y€HME NO YMOSHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

MapameTpbl NogKOMaHAbI:

v
X

CM. OrpaHuyeHus ans TeKCTOBbIX 3Ha4YeHUi
napameTpoB

DT1 nuHenHasa YacTb TemMnepaTypHOro rpagneHTa no TosMHE CTEHKM

™n:
€ONHNLIbI:

3Ha4Y€HME No YMOSHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

REAL
°C

DT2 HenuHerHasa YacTb TemnepaTypHOro rpagueHTa no Tos MHe CTEHKU

™n:
€ONHNLIbI:

3Ha4Y€HME No YMOSTHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

REAL
°C

STRAT nu1HelHasi YacTb TEMMNEpPaTyPHOro rpagMeHTa No BbICOTE CeYeHns BereactBue adubekta

cTpaTMdmKkauum

™n:
€ONHNLIbI:

3Ha4Y€HME No YMOSTHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

REAL
°C

DT3 HenunHerHasa YacTb TemnepaTypHOro rpagueHTa no BbiCoTe ceveHus BeriegcTsue adubekta

cTpaTMdmKkauum
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™n: REAL
e HULBI: °C
3HayeHune no ymonyauuio: 0
obnacTb BO3MOXHbIX -
3HAYEHNI:

STRESS npenBapuTtenbHO BbIMUCTIEHHAA BEMUYMHA HANPSXKEHUI OT nepenaga temnepartyp no
TOSLL MHE CTEHKM

™n: REAL
eanHnUbI: MMa
3HayeHune no ymonyanuio: 0

0bnacTb BO3MOXHbIX -

3HaYeHWn:
Mpumep:
GRAD 'MODE_2S'
& '"SECT A' DT1 0.2 DT2 0.03 STRESS 45 STRAT 27 DT3 10.04
& 'SECTiB' DT1 2.8 DT2 0.5 STRESS 30 STRAT 20 DT3 6.6
& 'SECT7C7D’ DT1 0.2 DT2 0.03 STRESS 58 STRAT 19.17 DT3 14.1
& 'SECT_E' DT1 0.2 DT2 0.03 STRESS 35 STRAT 29.42 DT3 7
& 'SECT F' DT1 0.2 DT2 0.03 STRESS 56 STRAT 21.67 DT3 13.38
& '"FW' DT1 20.6 DT2 3.6 STRESS 34 STRAT 42.8 DT3 15
& 'wasG' DT1 65.4 DT2 19.2 STRESS 34 STRAT 42.8 DT3 15

lpumeyaHus:

1) B 3asucumocmu om vlopannvix Hopm pacuema npoepamma ucnonv3yem ciedyrouue

napamempol: CODE = 'ASME NB': ATI, ATZ’ STRAT u ATS; CODE = 'PNAE'u CODE
= 'PNAE _T': STRESS, STRAT u AT3 napamemp STRAT moorcem ucnonv3o8amvcs npu
pacueme no n0dowvim Hopmanm.

2) Onpeoenenue u cnocobbl 8bINUCTIEHUSA BETUYUH AT  u AT, npugedensl 8 pasoene NB-
3653.2 [REF 3].

3) IHapamemp STRESS coomsemcmsyem pasmaxy noaHo20 MaKCumaibHo2o
memMnepamypHo2o HanpsxceHus om nepenaa no moaujune CmeHKu (cs)*T —cM. n.
2.3.3.4 lpunoscenus 5 nopm IHHAD [REF 1].

4) Onpeodenenue u cnocod gviuucienus napamenmpos STRAT u AT npugedensl 6

IIpunoosicenuu VIII

KOHLleHTpauusa kucnopoaa B sogHoun cpeae (ENVFAT)
Tun: obw,aa MHOrocTpoyHas kKomaHaa
PyHKUMA: 3agaHne BENMYMH KOHLEHTPaLMKM KUCIOpO4a B BOAHON cpene ANst OTAENbHbIX y4acTKoB

TpybonpoBoga. KomaHga mcnonb3yoTcs ANs OUEHKUM LMKIMYECKON MPOYHOCTU C YYeTOM BIUSHUSA
BOOHOW cpeadbl npu pacyetax no Hopmam [REE _24] n wucnonb3ayetcsa npu CODE = 'PNAE/,

CODE_YEAR= 2022, EAT ENV = 'YES'. KomaHga pormkHa crnegoBaTb TOMbKO MOCIE KOMaHAbI
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OPVAL. TlMapametpbl MODE wn LG p[OMKHbI COOTBETCTBOBATL aHASOrMYHLIM  MapaMeTpam,
onpegeneHHbiM B komaHge OPVAL. lMpouegypa pacyeta kpmBbix ycTtanocty no NOCT P 59115.9-
2021, [REE_24] B nporpamme dPIPE onncana B [punoxexun XVII.

MapameTpbl:

MODE ngeHmdmKaunmoHHoe Msi pexxuma paboTsl Tpybonposoga.

™mn: TEXT

eaVHWLbI: -

3HayeHue Nno yMomnyaHu: -

obrnacTs BO3MOXHbIX CM. OrpaHMyeHus Anst TeKCTOBbIX 3HAaYEHUI
3HaYeHWI: napameTpoB

MoakomaHaa-napameTp

LG vMsi Harpy304Hoii rpynnbl Tpy6onpoBo4a, T.e. rpynrbl 35IEMEHTOB C OAMHAKOBbLIMU PabovnmMm

napameTpamm
™mn: TEXT
eaVHWLbI: -
3HayeHue Nno yMomnyaHu: -
obrnacTs BO3MOXHbIX CM. OrpaHMYeHus Ansi TeKCTOBbIX 3HAaYEHUM
3HaYeHWI: napameTpoB

MapameTpbl noagKkoMaHAbI:

KO KOHLIEHTpaumsa KMCrnopoaa B BOAHOM cpeae (ucnonbdyetca Tonbko npu CODE =

'PNAE', CODE_YEAR= 2022, ecrm FAT_ENV ='YES')

™n: REAL
e HULBI: Mr/KF
3Ha4Y€HME No YMOSTHaHMIO: KO
0obnacTb BO3MOXHbIX 3HAYEHWIA: =20.

Mpumep:

OPVAL 'NOC'

& "SECT A' KO 0.02

& 'FW' KO 0

HaHHble anA npyXuHHbIX onop (SDEF)

Tun: obwas ogHOCTpPOYHasa kKoMaHaa
DyHKUMA: onpeaeneHve Tabnuupl ¢ XapakTepucTMKaMmuy Npy>xuH
MapameTpbl:

STAB vaeHTMdMKaLUMOHHOE MMS TabnnLbl NPY>KWH

™n: TEXT
eaVHNUbI: -
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3Ha4eHue no
YMOMYaHuto:
obnacTb BO3MOXHbIX
3HAYEHUI:

PVAR koahdMUMEHT N3MEHEHUS Harpy 3Ku

™n:
€ONHNLIbI:

3Ha4yeHue no
YMOMYaHuto:
obnacTb BO3MOXHbIX
3HAYEHUI:

PFAC koadidmumeHT 3anaca no Harpy3ake

™n:
€ONHNLIbI:

3Ha4eHue no
YMOMYaHuto:
obnacTb BO3MOXHbIX
3HAYEHUI:

ZMAX makcumarnbHas CTpyKTypa uenu

™n:
€ONHNLIbI:

3Ha4eHue no
YMOMYaHuto:
obnacTb BO3MOXHbIX
3HAYEHUI:

ZMIN MyHUManbHast CTpyKTypa Lenm

™n:
€ONHNLIbI:

3Ha4yeHue no
YMOMYaHuto:
obnacTb BO3MOXHbIX
3HAYEHUI:

lpumeyaHus:

'‘OST80'

COOTBETCTBYOLL ME BEMNMYUHBI, MPONUcaHHbIe B dianne

SH.DBS (cm. Opunoxenuve VI), Hanp.: 'MVNG63',
'OST80', 'OSTI3', 'LISEGA")

REAL

0.35

0=<PVAR<=1

INTEGER

INTEGER

1

1 < ZMIN = ZMAX;

1) Komanda SDEF uHuuyuanusupyem OaHHbIe, UConb3yrowuecs 8 0asnbHelWeM o yMOo4yaHur 8
komaHOax SPR, no xapakmepucmukam rpyXuH yrpyaux rnodeecok. B o0Hom ¢hbaline ¢ ucxodHbIMU
OaHHbIMU MOXem 8cmpedyambCsl HECKObKo komaHO SDEF.

2) lNo ymonyaHuro eenuduHa ZMAX = qucry duarna3oHo8 paboyux nepemeuwieHul ons
paccmampusaemol mabnuubi npyxuH (cm. [lpunoxeHue VI)

[Mpumep:
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SDEF 'OST93' PVAR 0.3 PFAC 1.4
SDEF 'LISEGA' PVAR 0.25 PFAC 1.1 ZMAX 3

Cencmunyeckume cnektpbl otBeta (SPEC)

Tun: o6l a8 MHOrOCTPOYHas KoMaHaa
DYHKUMA: 33afaHve CMeKTPoB OTBETA.

MapameTpbl:

127

SET nageHmdmKaumoHHoe umsi Habopa cnekTpoB. [Ans kaxaoro Habopa BBOASATCS OTAENbHbIE

komanabl SPEC.

™n: TEXT, orpaHuyeHus: 4 cuveona

eaVHULbI: -

3Ha4eHue no -

YMOMYaHuto:

obnacTb BO3MOXHbIX CM. OrpaHn4YeHust 4Ns TEKCTOBbIX 3HAYEHWN
3HaYEeHUI: napameTpoB

GROUP ngeHmMdmKaumoHHOe UMS ceicMMYecKon rpynmbl onop. [ns kaxaow rpynnbl onop

BBOOUTCA oTaenbHas komaHaa SPEC.

™n: TEXT

eqVHUUBbI: -

3HayeHue no -

YMOMYaHuto:

obrnacTb BO3MOXHbIX CM. OrpaHMyeHns Anst TeKCTOBbIX 3Ha4YEeHUN
3HaYEeHUI: napameTpoB

INT noeHmdwmkaTtop cnocoba MHTepnonsaumMmn Anst MPOMEXKYTOYHbIX Tovek. B 3aBucrumocTn ot

BemuuHbl  INT MHTepnonsumMa  ocyLyecTBnseTcs Moo No NMHENHON, NMbo no
norapucMmnyeckon Lukane.

™n: INTEGER
eANHULbI: -
3Ha4yeHue no 0
YMOJTYaHMIO:

0bracTb BO3MOXHbIX 0 (LIN-LIN); 1(LOG-LIN); 10(LIN-LOG); 11(LOG-LOG)
3Ha4YeHun:

MULT maccuB 13 3-x yncen, cogepxall i MacluTabHble MHOXMUTENW YCKOPEHUIA ANs KaXaoro 13

HanpaefieHNI CENCMMYECKOro BO34EeNCTBUSI.

™n: REAL
eANHULbI: -
3Ha4eHue no 1,1, 1
YMOJTYaHMIO:

obrnacTb BO3MOXHbIX 20
3HAYEHWUI:
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DISP maccuB n3 3-x uncen, cogepall i KOMNOHEHTbl CEMCMUYECKMX NepeMeLL eHUA Ans

3aaBaemMon rpynmnbl onop.

™n: REAL
€ONHNLIbI: MM
3Ha4eHne no 0,0,0
YMOMYaHuto:

obnacTb BO3MOXHbIX 20
3HAYEHNI:

MoakomaHAabl-NapameTpbl

FX, FY, FZ maccuB 4yacToT, 4Nns KOTOPbIX 3a8atl0TCHA OTBETHbIE YCKOPEHUS NO COOTBETCTBYHOLLLEMY

HanpasneHuo: X Y, Z

™n: REAL
eanHNLbI: My
pa3mMepHOCTb: mMaccue oT 2 go 1000 anemeHTOB

3Ha4veHue no -
YMOJTHaHUIO:

obnactb Bo3aMOXHbIX > 0. Kaxgbii nocnegyow, nin anieMeHT MaccumBea
3Ha4YEeHuI: [OIPKeH ObiTb  Gornblue npeabiayLy ero.

AX, AY, AZ wmaccuB OTBETHbIX YCKOPEHUA CENCMUYECKOro BO3OEeNCTBUA No HanpasreHnsam X Y,

Z

™n: REAL

eaAunHunUbl: g

pa3mMepHOCTb: maccwuB oT 2 go 1000 snemeHTOB
3Ha4yeHue no -

YMOJTHaHMIO:

obnactb BO3MOXHbIX > 0.

3HAYEHWUN:

AJ'IbTepHaTI/IBHO MOXHO yKa3aTb NyTn K dBIZJ'IaM, cogepXxawnum OLI,I/IdeOBKy CMeKTpoB OTBETa B BMAE

crneayoLLnx KomaHa:

SPEC group = '03 60', int = 0, mult = 0.049,
0
& file sx = ".\SPECTRA\03.60 Y SSE.DAT"
& file sy = ".\SPECTRA\03.60 X SSE.DAT"
& file sz = ".\SPECTRA\03.60 Z SSE.DAT"
[Mpumep:
SPEC GROUP 'RB' MULT = 1.00 1.00 1.00
&FX = 0.01 0.20 1.27 2.68 3.06 3.40
6.09 7.22 9.77 10.35 11.53 15.60
57.50 \
100.00
&AX = 0.054 0.054 0.420 0.900 1.142

0.049, 0.049, disp = 0, 0,

3.74 5.06 5.75 \
19.55 21.27 35.80
1.897 2.067 2.067 \
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1.745 1.725 0.982 0.982 0.777 0.669 0.669 0.578
0.483 \
0.445 0.362 0.362
&FY = 0.01 0.20 1.27 2.04 3.06 3.57 5.06 7.47 8.40 \
9.35 12.00 18.00 23.00 57.50 100.00
&AY = 0.054 0.054 0.344 0.684 1.406 2.215 2.215 0.974 \
0.860 0.627 0.963 0.963 0.625 0.417 0.417
&F7Z = 0.01 0.20 1.19 2.69 3.57 5.50 6.80 9.20 9.77 \
12.30 14.45 19.55 21.27 27.60 31.32 57.50 100.00
&AZ = 0.028 0.028 0.130 0.269 0.483 0.483 0.401 0.401 \
0.452 0.488 0.677 0.677 0.487 0.449 0.255 0.140
0.140

Axkceneporpammbl cencmmyeckoro sosaencteus (ACCE)

OTHoCHTEREHEIE MyTH K Saiinam

My k paiiny D6sop
P X
¥ U AEXCITATION'NS_ENY_TH.TH FILE AY
z AU AAEXCITATIONAUD_ENV_TH.TH FILE AZ
CrexTpl 0TEETE | Mkceneporpammil
Tun: o6was MHOrocTpoYHasi KomaHaa
PyHKUUSA: 3afaHue akceneporpaMmMm CeMCMUYEeCcKoro Bo3gencTams
MapameTpbl:

SET naeHmdmkaumMoHHoe ums Habopa akceneporpamm. [ns kaxgoro Habopa
BBOAATCA oTaenbHble komaHabl ACCE. Ccbinka Ha napameTtp SET
yka3biBaeTcsi B komaHge DCASE (napameTp INP)
™n: TEXT, orpaHudeHus: 4 cumsona
eaVHNLbI: -
3Ha4eHue no -

YMOMYaHuto:
0obnacTs BO3MOXHbIX CM. OrpaHMyeHus Ans TeKCTOBbIX 3HaYeHWU
3HaYEHWUI: napameTpos

MULT MaccuB 13 3-x Ymcen, cogepXallun MmacluTabHble MHOXUTENW YCKOPEHWIA Ans

KaXkQoro 13 HarnpasfeHun cemcMmM4eckoro BO34encTBuS.

™n: REAL
eOVHULbI: -
3Ha4YeHue rno 1, 1,1
YMOMYaHuto:
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0bnacTb BO3MOXHbIX >0
3HaYeHun:

MoakomaHAabl-NapameTpbl

FILE_AX? ums darna, cogepall ero ounmdpoBKy akceneporpaMmmMbl? ans HanpaeneHust X
™mn: STRING
eauHWLbI: -
3HayeHue no blank
YMOMnYaHuio:
0brnacTs BO3MOXHBIX ~ CM. OrpaHUYeHnst 49 CTPOYHbIX 3HAYEHWI
3HaYeHWI: napameTpoB. [InnHa CTPOKM He OOIPKHa npeBbiwaTts 128
CUMBOJIOB.
FILE_AY nms channa, cogepxkalero oumdipoBKY akceneporpamMmmel s HanpaeneHns Y
™mn: STRING
eauHWLbI: -
3HayeHue no blank
YMOMnYaHuio:
0obrnacTs BO3MOXHBIX ~ CM. OrpaHU4eHnst 4N CTPOUHbIX 3HAYEHWI
3HaYeHWI: napameTpoB. [InnHa CTPOKM He OOIPKHa npeBbiwaTts 128
CUMBOJIOB.
FILE_AZ ums channa, cogepxallero ouMdpOoBKY akceneporpaMmmbl A5 HanpasneHnsa Z
™mn: STRING
eauHULbI: -
3HayeHue no blank
YMOMnYaHuio:
0obrnacTs BO3MOXHBIX ~ CM. OrpaHuU4eHnst 49 CTPOUHbIX 3HAYEHWI
3HaYeHWI: napameTpoB. [InnHa CTPOKM He OOrPKHa npeBbiwaTts 128
CUMBOJIOB.
lpumeyaHus:

1)  Ecnu ¢bain ¢ oyughposkoli akceriepoepaMmbl HaxoOumces 8 paboyem kamarsoae, mo
AocmamoyHO yKa3amb MOMbKO €20 UMSI C pacluupeHueM. B ocmarbHbIX criydasx mpebyemcs
yKa3aHUs Mo/IHo20 UU OMHOCUMesibHo20 nymu K ¢halisny.

2) [ns onucaHus akcernepoepaMm repsasi cmpoka ¢halinia dormkHa codepxxampb 8eslUYUHbI
Konu4yecmea mouyek oyugposku akcenepozpammbl NT u eenuduHy waaa oyugbposku
akcenepoepammbi DT. Nocne 3adaHusi amux eenuduH credyrom NT mouek ouughposku
akcernepoepammbl 8 ce0b600HoM ¢hopmame. Criedyem obpamumb 8HUMaHUE, Ymo wae u
Kosiu4ecmaeo mouyek ouughposku Ot ecex mpex akcenepozspamm A0mKkHbI Obimb 00UHaKO8bIMU.
Y ckopeHusi 3a0aromcsi 8 donsix g!

3) [lpu Hanu4uu e 3adaHuu Ha pacyem 08yx U boriee OUHaMUYECKUX pacyemHbiX cry4aes umu
HecKornbKux Habopos 8o3delicmeauti s 8bINosIHeHUs pacdyema rno MAA ¢ ydemom
MHO200r10pHO20 8030elicmeusi, uMeHa Habopoe akcesiepoepaMmM U CreKmpos omeema OO/MKHbI
cosnadamsb, cM. OOKyMeHm "Yyem celcMUYECKO20 CMEeUWEeHUs 0rIop Npu pacyeme mMemoooM
QuHamuyeckoeo aHanu3a. [lpumep pac4yema"

[Mpumep:

ACCE set = 'THOl', group = 'Group0OOl', mult = 0.102, 0.102, 0.102
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& file ax =

& file ay
& file az

.\ACC\OGIB PND3 Y k002 korr-acc.th"
.\ACC\OGIB PND3 X k002 korr-acc.th"
.\ACC\OGIB PND3 7z k002 korr-acc.th"

3apaHue Ha pacyet (SOLV)

Twn:
DyHKUUA:
pac4yeTa

MapameTpbl:

NAME

NMoaokomaHaa

o6l as MHOrocTpoYHas KomaHaa

3aflaHne nocrieaoBaTesibHOCTU M NapamMeTPOoB BbIMNOJIHEHUA OTAENIbHbIX 3TarnoB

HanMmeHoBaHMe pac4yeTta

™mn: STRING

eaVHWLbI: -

3Ha4YeHne Mo YMOM4aHuio: -

obrnacTs BO3MOXHbIX CM. OrpaHMYeHuUst Ans CTPOYHbIX 3HAYEHUN
3HaYEHWUN: napameTpoB, AnnHa He 6onee 80 cumMBOIOB

LC npusHak Ha4ana onucaHusa otgenbHoro pacdeta (Load Case)

MapameTpbl NoAKOMaHAbI:

TYPE

MOD

VN pacyerTa.
™mn: TEXT

eauHULbI: -

3Ha4yeHWe Mo yMOS4aHuio: -

obnacTb BO3MOXHbIX ™nN pacyeTta nnMbo He ykaablBaeTcs
3HAYEHWUI: (nonb3oBaTensCckui ™N), NMBO OOIMKEH

COOTBETCTBOBATL OAHOMY M3 CTaHOAPTHLIX UMEH:
'DSGN'; 'OPER_A'; 'OPER_B', 'OPER_R', 'SUST_A,
'SUST_C'; 'MODAL', 'TEST, TEST_B', 'SAM' (cm.
npumeyanve 1)

noeHmMdmMKaLUmMoHHOE MMs pexxuma paboTbl Tpybonposoaa

™mn: TEXT

eauHULbI: -

3Ha4yeHWe Mo yMOS4aHuio: -

obracTb BO3MOXHbIX CM. OrpaHvyeHust 4ns TEKCTOBbIX 3HAYEHUN
3HaAYEHUI: napameTpoB. Pexum paboTbl JormkeH ObiTb

npegBaputenbHo onuncaH komaHgo OPVAL, nnbo
COOTBETCTBOBATL OAHOMY U3 CTAaHAAPTHbLIX MMEH:
$COLD - "xonoaHoe" coctosiHue Ge3 yyeTa Beca
cpenbl (T=TA, P = 0, CSG = 0); $OPER — pabouee
COCTOsIHNE, COOTBETCTBYIOLLLEE NEPBOMY PEXMUMY
komanabl OPVAL
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LOAD cneundmkaums Ana Harpy3o4HOro Bektopa
™mn: TEXT
eaVHWLbI: -
3HayeHUe No yMOm4YaHuio: -
obnacTb BO3MOXHbIX cMm. (2)
3HaYeHWI:
PEND Npr3HaK yyeta MasdgTHMKOBOro adhdekTa B YNpyrux m )XecTkmx nogseckax (Cwm.

Takke [NprmeyaHme **)

™mn: TEXT
eaVHWLbI: -
3Ha4yeHue no ymonyanuio: '‘NO'
obrnacTs BO3MOXHbIX 'YES', 'NO'
3HaYeHWI:

FRIC KIoY AN y4eTa Cun TpeHus B onopax
™mn: TEXT
eaVHWLbI: -
3Ha4yeHue no ymonyanumio: 'NO'
obrnacTs BO3MOXHbIX 'YES', 'NO'
3HaYeHWI:

NLS? Cnocob y4eTa HeMMHEeRHbIX orop
™mn: TEXT
eaVHWLbI: -
3Ha4yeHue no ymonyanuio: 'YES'
obrnacTs BO3MOXHbIX 'YES', 'REF'
3HaYeHWI:

HNG_STF NPU3HaK yyeTa KeCTKOCTU NPY>KMHHbLIX NOABECOK
™mn: TEXT
eaVHWLbI: -
3Ha4yeHue no ymonyanuio: 'YES'
obrnacTs BO3MOXHbIX 'YES', 'NO'
3HaYeHWI:

PE npr3HaKk yyeTta oceBbiX gedopmaumii oT gasnenus (cm. [Npunoxenue [X)
™mn: TEXT
eaVHWLbI: -
3Ha4yeHue no ymonyanuo: 'NO'
obrnacTs BO3MOXHbIX 'YES', 'NO'
3HaYeHWI:

NOTE o6o3HaveHne

© 2025 LIKTU-Bubpoceticm



A3bIKk BBOAA UCXOAHbIX AAaHHbIX 133

™mn: STRING

eaVHWLbI: -

3HaveHve no ymonyaHuo: blank

obrnacTs BO3MOXHbIX CM. OrpaHMYeHUs Anst CTPOUHbIX 3Ha4YEeHUN
3HaYeHWI: napameTpoB

lpumeyaHus:

1) CmaHOapmHbie murbi pacyema npednonazaom npedonpedernieHHbIMU criedyroujue

napamempeil::
Tun pacuera | Harpyska oT YueT Tpeune mn YuyeT OOHOCTOPOHHMX
ynop. omnop XeCTKOoCTHn MasITHUKOBHIM BEepT. onop m
NIPYXMH sbpdbexT XeCTK. INOOBECOK
OPER_A P, HeT MNonb3oBatenb pa
OPER B R0 na [Nonb3oBatenb na
OPER R R, na Monb3oBatensb aa
SUST A P, HeT HeT pa
SUST C P, HeT HeT pedepaTMBHbIN
DSGN Ph rigid/HeT HeT aa
TEST - lock Monb3oBatensb aa
TEST_B R, lock/na Monb3oBatensb aa
MODAL - aa HeT Mo enMpytoTCs
OBYCTOPOHHNMM
MUHEWVHBIMU CBSA3SIMM
SAM - na HeT MoAenmpyroTcs
[OBYCTOPOHHUMMU
MUHENHBIMU CBSA3SIMM

B npusedeHHoli mabnuue:

P, - Hagpy3ka Ha nodeecky, 3adaHHasi & Y unu onpedeneHHasi rpoepammol 8 poyecce pacyema (e
pacyeme muna "OPER_A" P, npuHumaemcsi 1o ucxo0HbiM OaHHbIM, 6 pacdyeme muna "OPER_B"
paboyasi Hagpy3ka Ha nodeecky npuHUMaemcs rno rnpedbidyweMy amarly pacyema); ;

R, - MOHMaxHbIU 3amsiz npyXuHbl (orpedenssemcs npospaMmol 3a UCKIIYeHUeM murna pacyema
'OPER R);

Yuem mpeHus 8 onopax u MasmHukogozo aghghekma 8 rnodeeckax Onsi pacdemos muna "OPER_A"
u "OPER_B" onpedenisiemcs lNonb3oeamenieM (ydumbieamb UMU HE yYUmbi8amsb); 8 pacdyeme
"SUST_C" mpeHue u masmHuKkosbIl aghgbekm He ydumbigaromcs,; 8 pacdeme murna "MODAL" yyet
U Hey4eT ropu3oHTaNbHON COCTaBIISIOLL e XXeCTKOCTU NOABECOK BCIie4CTBME MasiTHYKOBOIO
adxbekTa onpeaensetcs napametpom RH_PND

Hna pacyemos muna "OPER_A", "OPER_B", "OPER_R", DSGN'u 'TEST' o0HocmopoHHue
8epmukaribHble Oropbl U XecmKue nodeecku y4umel8aromcs 8 coomsememeuu ¢ 3adaHHbiMu U/,
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Lns pacyuema muna "SUST_C" ux cocmosiHue npuHUMaemcs Kak peghepamugHoe o OmMHOUWEHUI K
npedbidyweMy amarly pacdema, m.e. ecriu 8 npedbIOywem criydae HagpyKeHusl oriopa bbina
HeakmueHa (ompbigarnacsk), mo 8 pacdeme muna "SUST_C" oHa He bydem y4umbigambCs
(NLS="REF)).

Tun pacyema DSGN' ucrionb3yemcs 0nsi orpedesieHuUs1 NMPOEKMHbIX Ha2py30K Ha yrpyaue ornopbi
(cm. [punoxeHue VI). lNpu amom nodeecKu, 8 KOMOpbIX He ornpedenieHa paboyass Hagpy3ka,
3aMEeHSIIOMCS Ha XecmKue 8epmukalibHble C8513U, a 8 nodseckax, e0e Hazspyska yxe onpedeneHa,
ydumbleaemcsi MoJibKO ama Hazpy3ka 6e3 XecmKocmu MPYXKUH.

Tun pacyema 'MODAL' ucrionb3yemcs 055 onpedeneHus cobCcmeeHHbIX 4acmom u ¢hopm
KonebaHuli cucmemb! fpuU 8bIMOHEHUU OUHaMUYECKUX pac4yemos.

Tun pacyema TEST' ucnonb3yemcs 0ns pexuma a2udpoucrbimaHuli cpasy rnocse MoHmaxa
mpyboripoeoda ¢ 3aKIUHEHHbIMU fpyXuHamu. [pu amom eec usonsayuu Ha mpybornposode He
y4yumbigaemcs, a Hanu4ue cpedbl U memnepamypa audpoucrsbimaruli 00/mKHbI 6bimb OnuUcaHb! 8
komaHOe OPVAL (pexum TEST). )Kecmkocmb 3aKnuHEHHbIX MPYXXUH ornpedensemcs napamempom
RH STF.

Tun pacyema TEST_B' ucnonb3yemcs 0ns pexuma audpoucrbimanuli, nposoduMbix 8 npouecce
aKcnnyamayuu mpybornposoda: pacyem ro3eosisem «3akIuHUMb» Yacmsb yrpyaux no08ecok 8
ornepauyuoHHOM COCMOSIHUU, CCblflka Ha Komopoe OaHa 8 napamempe MODE. Npu amom
yyumbieaemcs cmamyc eceli O[1C mpyborposoda.

Tun pacyema "OPER_R" nossonsem 3adamb 8 kKa4ecmae UCXO0HbIX OaHHbIX (Hagpy3Kka Ha yrpyayto
0r1opy) MOHMaXHy0 3amsiXKy R amo mMoxem 6bimb 80CMpe6o8aHo rpu HEKOMOPbIX pacyemax ¢

OaHHbIMU, MOMYHeHHLIMU U3 Opyaux pacyemHbix npospamm. B smom criydae npospamma He
KOHMpOMUpyem eenuyuHy 3adaHHol Hagpy3sku Oris yrpy2oli 0ropbl OMHOCUMEbHO napaMempos
PMAX u PMIN.

[ns npedonpedenieHHbix muros pacdema (napamemp TYPE) ebinonHsemcs credyrowee rnpagurio:

Mapam | 3Hay

eTp | eHue

TYPE: | DSG | OPER_| OPER_| OPER_ | SUS | SUS |MOD| TEST | TEST_ | SA -

N A B R TA | TC| AL B M

LOAD W | WH+P+T | W+P+T | W+P+T | W+P (W+P | - | W+P | W+P+ | D ANY

* +D+[...] [ +D+[...]1 | +D+[...] | +[F] | +[F] +T+D | T+D

HNG_ | RGD NO YES YES NO | NO |YES|RH_S| YES/R| YE | NO/YE

STF | SER JE |HSTE| s | S

NLS YES | YES YES YES | YES | REF | LIN [ YES | YES | LIN | YES/RE

F

FRIC NO [ YES/N | YES/N |YES/NO| NO | NO | NO | YES/| YES/N| NO | NO/YE
o] ] NO O S

PEND | NO | YES/N [ YES/N |YES/NO| NO [ NO | (**) | YES/| YES/N | NO | NO/YE
0 @] NO O S

) fins munos 'OPER_A', 'OPER B' 'OPER R's
[...] ONYUOHHO MO_2ym 8KHoYambCs
cocpedomoyeHHble cunbl (F), ycunus om
MoHmMakHo20 pacmsea (CS) u ycunus om
agpgpekma cmpamucgpukayuu (BOW);
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") napamemp PEND ripu ebirnonHeHuu
OuUHaMU4YecKoe0 pacyema Moxem fnpuHUMama
3HayeHusi ‘NO', unu LCXX' 20e XX -
pegbepamueHbIli HOMEP pacyemHo20 Criy4yasi, 8
Komopom oripederieHbl Hagpy3Ku Ha yrpyaue u
Jxecmkue nodeecku.

2) LOAD — mekcmoeniti napamemp, cocmosiuuli u3d rnpedonpederneHHbIX CUMBOI08 U pasdenumernel
("+ n ..

lNpedonpedeneHHbie cumeonsi: W, P, T, F, D, CS, BOW

W — yyem eecoeoli Hagpy3Ku;

P — yuem daeneHus;

T — yuem mewmrn. Hagpy30K;

F — yuem cocpedomoyeHHbIX cusl;

D — yyem cmeweHusi ornop;

CS- yuem MOHMa)HO20 pacmsiea

BOW - yuem pacnpedeneHHo20 u3aubarou,e2o0 MoMeHma om memrepamypHoU cmpamudgbukayuu
(cm. TpunoxeHue VIl|)

3) npu NLS = 'REF' cocmosiHue HernuHeliHbIX oriop 07151 meKyu,e20 amaria pacdema npuHuMaemcs
o npedwecmsyroweMy: Harpumep, ecriu rnpu pacyeme Ha "nonHyro" Hazpysky (W+P+T+D)
00HOCMOPOHHSISA oropa "omopesanack”, mo 8 nocredyrowem pacdeme, O05si KOMopoeao 3adaHa onuus
NLS = 'REF', ama onopa soobuwe He bydem yyumbigambcs. 3HadeHue napamempa NLS = LIN'
O3Ha4Yaem nuHeapu3auuto 8cex HesuHelHbIX ornop (paboma 6e3 mpeHusi, 6e3 3a30p08, MOJILKO
08yCMOPOHHUE C8513U)

[Ipumep:

SOLV "PacueT c omnpegejieHreM paboumx HATrpy30K M BeOOpoM npyxmuH (#1)"

&LC MOD='SOPER' TYPE='DSGN' Note="OnpenejeHue paboumx HATPy30k Ha HOPyxwuHH" ; LCI1

&LC MOD='SOPER' TYPE='OPER A' PEND='NO' FRIC= 'NO' Note="PacueT Ha MNOJIHYIO
Harpysky" ; LC2

&LC MOD='SCOLD' TYPE='OPER B' PEND='NO' FRIC ='NO' Note="Brbop npyxmH" ; LC3

&LC MOD='S$OPER' TYPE='OPER B' PEND='YES' FRIC='YES' Note="Oran II (nojsHas
Harpyska)" ; LC4

&LC MOD='SOPER' TYPE='SUST C' Note="3Tan I" ; LCS5

&LC MOD='SCOLD' TYPE='OPER B' PEND='YES' FRIC = 'YES' Note="3ran IV ('xosonHas
Harpyska')"; LC6

3apgaHue Ha BbinosriHeHue AMHamuyeckux pacyetos (DCASE)

Type LC Inp Mcom DK T Del Dtout THA Avi  THA Strs Mate
P THA LC7 | THDM 0.02 0.1 0.005 0.005 [l TH
« LD2 [

Mocmpoueccop  unamuyeckne pacueTs

Komanga DCASE onpepnensieT Habop AMHaMMYECKMX pacyETHbIX CIly4aeB, UX CBSA3b C pesyfbTatamu
MogarnbHoro aHammsa (cm. komangy SOLV, vn MODAL) n HabopoM CENCMUYECKUX UM
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OVHaMnyecknx Bosaencteui (cMm. komanabl SPEC, ACCE n DERC). B danne UL komaHga gorwkHa
pacnonaratbcs Mexay komaHgamu SOLV n POST.

Tun: o6L1aa MHOroCTpoYHas KoMaHaa

D yHKUMA: onpedeneHne napameTpoB AUHAMUYECKUX PacHeToB
MoakomaHaa-napameTp

LD
MapameTpbl NoAKOMaHAbI:

TYPE ™in guHammyeckoro pacyeta

™n: TEXT
€ONHNLIbI: -

3HayeHune no ymornyauumio:  DYN
obnacTb BO3MOXHbIX 'RSM', THA'
3HAYEHUI:

LC cchbinka Ha MofanbHbIN pacyeT, onpegeneHHbin B komaHae SOLV

™n: TEXT

€ONHNLIbI: -

3Ha4YeHne No YMOMMYaHUIo: -

0bnacTb BO3MOXHbIX LC gorrkeH ObITb OnNMcaH B NpeaLlecTBY L EN
3HaYeHWn: KomaHae

INP ccbinka Ha Habop OMHAMUYECKNX BO3OENCTBUIA, onpeaerieHHbix B napameTpe SET komang
SPEC/ACCE/DFRC

™n: TEXT

eaVHULBbI: -

3HayeHue no -

YMOIYaHmio:

0bnacTb BO3MOXHbIX Habop OorrkeH OblTb onMcaH O4HON U3
3HaAYEHWUI: npegLecTByOL UX KOMaHg

MCOM tin moganbHOM KOMOMHaLUMM CENCMUYECKUX OTKITMKOB

™mn: INTEGER
eaVHWLbI: -
3Ha4YeHne No yMosn4yaHuio: 2

Mapametp MCOM npeacTtaBnseT cobon Lenoe 4Yncro, GutoBass Mmacka KOTOpOro COAEPXUT
B cebe cpa3y HeCKONbKO KMtouyewh [Ans 3agaHusi npaBun  MoganbHOW  KoMBuHauwmm

CeNCMUYecKMx OTKIMKoB. [Ana dopMupoBaHUA 3TOro napametpa peKkoMeHOyeTcs
ncnonb3oBaTb CreayoLw ui guanor:
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MoganeHan KomMBruHaUWA >

MpaEuno MOAANEHOA | gpgg Y"'ETEE“’":".':'”K bopm
T konebaHui

MapaMeTpel ANA MHOMoonopHoOro BOSOEACTEWA

YueT ceficMu-eckora CYMMUDOBEHHE MEHAY ABS »
CMELLEHMA OMop rpynnamMM onop

YueT SAM ANA BbIMMCNEHWA N MogansHas KoMBUHALYS |:|
HaMpAHEHMIA

AononHUTENEHEIE NEPaMETDEI

MogansHoe aeMnhupoBaHue

CODE CASE
M-411

OTHeHE Cnpaeka

Mons npueeaeHHoro ananora MoryT npuHMMaTth cregyrollne 3Ha4eHUA:

OnpegeneHne npaBun MogarnbHOM KOMOUHaALMM CENCMNYECKMX OTKIIMKOB
Bo3MoOXHble

MNMone ananora MpumeyaHus
3HaYeHusi
SRSS IMeTop, KKCK ( KOpeHI-: KBagpaTHbIn
13 CyMMbl KBaapaToB")
NRC_GRM meRTé)u rpynnupoBkmn B pegakumm US

metog 10 % cyMmupoBaHusi B
NRC_TPM enakummn US NRC

NRC_DSC  [V€TOA "ABOVHBIX CYMM" B peAaKLMM

MpaBuno moganbHON KOMBMHaLMK US NRC
MeToq "MONHON KBaapaTUYHON
ISM_CQC KOMOUHaUMM" Anst MHOroonopPHOro
BO31ENCTBUS
DSC IMeTOLI, "NBOVHbIX CYyMM"
cac MeTon "I'IOJ'IH:)I7I KBagpaTuyHOM
KOMOUHaLmn
YyeT BbicLLunX dopM KonebaHumn na/Her |
MapameTpbl AN MHOFTOONOPHOIo BO34eACTBUS :
YyeT cencMmn4eckoro cMmeLL eHmst onop
(SAM) palner
YyeTr SAM Ans BblMUCNEHUS HANPSHXKEHUIA na/Het
CyMMMpOBaHWE Mexay rpynnamMmm onop ABS/SRSS

JononHutenbHble NnapameTpbl?!)

npu DK = -1 npeanonaraetcs
0.05 ModaneHoe gemndgvposaHue no
Code Case N-411

|[MogansHoe gemndwmpoanue (DK), B
NoNsiX OT KPUTUHECKOTO

MpogomknTensHOCT> CENCMUYECKOTO

Bosgenctsua (TT), cek 15.0
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1) Oba napamempa, DK u TT, ucnons3ytomcs 0nss Mmemoda "080UHbIX
cymm" (NRC_DSC u DSC); napamemp DK ucrionb3yemcsi 05si memoda CQC
(ISM_CQC, CQC).

TT obw as NnpogormKUTENBbHOCTL AMHAMUYECKOro BO3AeNCTBUSA. Takke NCNoSb3yeTcs Kak
napameTp B pamkax JICM npyn koMOGMHauum mogarnbHbIx oTkmkoB no DSC (cm.

MCOM)

™n: REAL
e HULBI: cekK
3Ha4YeHne No YMOIYaHUIO:

0bnacTb BO3MOXXHbIX 3HAYEHWUN: 20

DEL war nHterpvpoBaHus

™n: REAL
€ONHNLIbI: cek
3Ha4YeHne No YMOIYaHUIO:

0obnacTb BO3MOXHbIX 3HAYEHWUNA: 20

Ecnu DEL = 0, mo wae uHmezapuposaHus 8bI4UCIsemMcs npoepammod
asmomamuyecku. Ecnu ebiqucnieHHbIl npogpamMmol Wwaza uHmeepuposaHusi
DEL1 meHbwe 3adaHHo2o, mo DEL = DEL1

DTOUT war BbiBOAA pe3ynbTatoB Npyv ANHAMUYECKOM aHarnmae

™n: REAL
€ONHNLIbI: cek
3Ha4YeHne No yMon4yaHuio: DEL
0obnacTb BO3MOXHbIX 3HAYEHWUIA: =20

DK mopganbHoe gemndgmpoBaHue (B 4ONsX OT KpUtYeckoro). Takke ucnonb3yetca B pamkax JICM
npu KoMBuHaumn mogarnbHbix oTkimkoe no CQC n DSC (cm. MCOM)

™n: REAL
€ONHNLIbI: -
3Ha4YeHne No yMosn4yaHuio: 0

0obnacTb BO3MOXHbIX 3HAYEHWIA: 0<DK=1

THA_STRS cnocob BbMMCNEHUS] HANPsPKEHUI B 3neMeHTax Tpy6bonposoaa npuv BbINOSHEHNN
pacdeTta no MOA (DYN="THA')

™n: TEXT

€ONHNLIbI: -

3Ha4YeHne No yMosn4yaHuio: TH'

0obnacTb BO3MOXHbIX 3HAYEHWUIA: 'SRSS', TH', 'FAST

npu THA_STRS = 'SRSS' npozpamma HaxoOum MakcumasibHbie ModaslbHbie
OMKIUKU cucmeMbl MymeM UHMeapupos8aHusi ypasHeHUl O8LUXeHUsI 1o
spemeHu. [ns pacyema HanpskeHul 8 mpybornposodHoUl cucmeme rpu 3mom
ucnonb3yemcs npouedypa aHanoau4yHas pacdemy ro JICM. Omo "bbicmpbil”,
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HO MeHee mOYHbIU C€rnocob OUEHKU HarnpsKeHul, 4Yem npu napamempe
THA_STRS = 'TH' B nocnedHem criy4dae, HarpsikeHuUsi ombicKugaromcs 0Ons
Kaxdoeo0 Waea UHMe2apupoBaHUsi U 8 pacriedamke  yKasblearomcs
MakcumarsibHble eenu4yuHbl. THA_STRS = 'FAST' - cnocob "bbicmpoeo"
8bI4YUC/IEHUSI OomeemHbIX Mnapamempos mpybonpoeoda, OCHOBaHHLIU Ha
aHanu3e MakcumMymos MoOasibHbIX KoopOuHam U KUHemu4eckol 3Hepauu
cucmembl 3a 8PeMs UHME2pupO8aHUsi ypasHeHUU O8UXeHUs. 3my ornuyuk
pekomeHAyemcs ucronb3o8amsb rpu omadoyHbix pacdemax modernel, kozda
OCHOB8HOE 8peMsi pacdema npuxodumcsi Ha UHmeepuposaHue ypagHeHUl
OsuxeHuli. M3 onbima  8bIMNOMIHEHHbIX  pacyemos  criedyem,  4mMo
ucrnosnb308aHuUe 3moli onyuu rMo38orsiem KoOpPeKkmHo ornpedenumsb MakCUMyMb]
omeemHbix napamempos ~ 8 90 % crydaes. [ oKoH4YamerbHbIX pacyemos
cnedyem ucnonb308ame Mpouedypy 8bI4UCIIEHUSI OMB8EeMHbIX napamempos Ha
KaxOoM wWaee uHmMeapuposaHus. [na Hopm pacyema PO u TIHAD
HarnpskeHuUsi, 3asucsujue om OuHaMUYecKoU Hagpy3Ku MNepemMeHHolU 80
8PeMeHU, 8bIYUCIIIIOMCS HECKOMbKO pa3 Onss  omobpaHHbIX MOMEHMO8
spemeHu. [ns ocmarnbHbix Hopm  onpedensomcss  [MOKOMMIOHEHMHbIE
MaKkCcUMyMbl 8HYMPEHHUX yCusnul 3a 8ce epeMsi 8030eliCmeusi, U HarnpsiXKeHusi
paccyumsbigaromcsi 00UH pa3 Ha OCHO8€E 3MUX MaKCUMYMO8.

lpu THA_STRS = ‘TH’ e pacneyamkax c pesynbmamamu omobpaxaromcs
nubo MakcumaribHble  8eMUYUHbLI 10  OMOEesbHLIM  [POCMPAHCMEEHHBIM
KOMroHeHmam, ubo eesiuyuHbl, COOMeemcmeayruue MOMEHMY BPEeMEHU,
koeda KKCKkopeHb KkBagpaTHbii M3 CyMMbl KBagpaTtoB 10  Mpem
rpocmpaHCmeeHHbIM HaripasrieHusim docmuesaem Mmakcumyma. [lodpobHocmu
npusedeHsbl 8 criedyrouwjeli mabnuye:

8bI800UMas 8enuyUHa MakcuMym

HanpsikeHus S2_MRZ, S2_PZ1, | pacc4yumsigatomcs Ha Kaxxoom

S2 PZ2, S | PZ (Hopmbi lTHAS | epemeHHOM waee, ne4yamaromcs

u P/ MaKkcumarsibHbIe 3a sce 8spemsi
gosdelicmeusi

HanpsxeHus EQ9_B, EQ9_C, paccyumsigaromcsi onsi MomeHma

EQ9 D, SGM2, SOL (Hopmbi 8pemMeHu, Kozda

ASME NB/NC, B31.1, EN) M=N(M, 2+ M, 2+ M,? docmuzaem
Makcumyma

ece 6 KoMroHeHm ycunul ebleodsimcsi
HyMpeHHUe ycurnus ons dns MoMeHma epemeHu, kozda M
anemeHmos murna PIPE, BEND, | _ M=\/(MX2 + My2+ Mzz) docmuzaem

REDU
mMakcumyma

8HYMPEHHUE ycurnusi Onisi 8cex
37IeMeHMOo8, KPOME MIeMEHMO8
muna PIPE, BEND, REDU [nsi kaxdoli npocmpaHcmeeHHoL
nepemeLeHus KOMIOHEHMbI MaKCUMYM 10 8PEMEHU
onpedensiemcsi He3a8UCUMO

YCKOpeHUst

peakuyuu onop

pasdenbHO  nevYamaromcsi  MakCuMyMbl
0ns  20puU30oHMarnbHO20  HarpasnieHusl
(KKCKkopeHb ke8adpamHbil U3 CYyMMbI
keadpamos) u Onsi

8epmukarnbHO20 HarnpasieHusi

Hemncbepbi (Hagpy3ku u
dechopmauuu)
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THA_AVI npusHak BbiBOA4a aHMMaLUN BbIHY>XAEHHbIX koriebaHui Nnpy BbIMNOSTHEHUM pacyeTa no
MIOA (DYN=THA")

NOTE

[IpumMmep :

DCASE

& LD type =
& LD type =
0.001, dtout

'RSM', 1lc
"THA', lc
0.001 ; LD2

™mn: TEXT

eanHULbI: -

3Ha4YeHne No YMOIYaHUIO: 'NO'

06rnacTb BO3MOXHbIX 3HAYEHWA: 'YES' unm 'NO'

npu THA AVI = 'YES' npoepamma 3anucbisaem 0OehopmuposaHHoe

cocmosiHue cucmembl On1  Kax0020 waza UHmMeepuposaHusi. dmu
pesynbmambl 8rocsedcmeuu MoXHO fpocmMompems 8 rpozgpamme PIPE3DV,
8bIbpas 8 HUXHEM OKOWKe C rnepeqyHeMm 6bi80OUMbIX Pe3yrbmamoe CMpoKy
"BbIHY>X0eHHble KorebaHus":

&
/

A

FoToE 3. BeHysaeHHbIE KonefaHna j |>"r0r| =45 |HaKJ10H =25 |MaquTaﬁ =0.0: |C'raTyc :Tp

1. QCHOBHBLIE pEsyNbTaTkl
MOASNEHER SHAMME

a 3ameM 80C0Mb308amMbCs1 KHOMKamu ﬁH} u B Ons npocMompa aHUMauuu.
Crniedyem umems 8 8udy, 4mo Mpu 3arnucu 8bIHYXXOEHHbIX KorebaHul pamep
ghatina <modenb>.bin cywecmeeHHo ysenu4yusaemcs!

obo3HayeHne
™n: STRING
eanHnUbI: -
3HaYeHne Mo yMO4aHuio: -
obnacTb BO3MOXHbIX CM. OrpaHu4eHus 4n9 CTPOYHbIX 3HAYEHUN
3HAYEHWUN: napameTpoB
= 'LC7', inp = 'SET1l', mcom = 6 ; LDl
= 'LC7', inp = 'THA', mcom = 6, dk = 0.02, tt = 20, del =

3apaHue Ha nocTnpoueccopHyr obpaboTky (POST)

KomaHga POST onpegenseT 3agaHve Ans NOCTNpOLECCOPHON 06paboTku pe3ynbTaToB M LOIKHA
pacnonaraTtbCsi B daine UCXO4HbIX AaHHbIX TONbKO nocrne onvcaHus komaHabl SOLV. BenuunHbl
napameTpoB, UCMOomMb3yloLnxcst B komaHae POST, 3aBMCAT OT HOPM OLIEHKM NMPOYHOCTU (B
HacTosiLL el Bepcun peanusoBaHbl Hopmbl NMHAE [REF 1] n PO [REF 2], ASME NB/NC-3600 [REF 3],
EN 13480-3 [REF_10], ASME B31.1 [REE _12]).
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Tun: o6L1aa MHOrOCTpOYHas KoMaHaa

D YHKUMA: 3aaHne Ha NOCTNPOLIECCOPHY0 06paboTky pesynbTaToB pacyeTa.

MoakomaHaa-napameTp

RES

™n obpabaTtbiBaeMbIX pe3ynbTaToB

™n: TEXT
€ONHNLIbI: -
3Ha4Y€HME NO YMOSTHaHMIO: -
0obnacTb BO3MOXHbIX 3HAYEHWIA: cMm. (1

MapameTpbl NogKoOMaHAbI:

LS

RULE

ouT

NOTE

lpumeyaHus:

1) RES =

cneundvikaums Ans co3fgaHust Habopa pesybTaTos.

™n: TEXT
€ONHNLIbI: -
3Ha4Y€HMEe Mo YMOSTHaHWUIO: -
obnacTb BO3MOXHbIX cM. (2)
3HAYEHUI:

napameTp Asa onpenenexHys npasuna obpabotkn HabopoB pe3ynbTaToB

™mn: TEXT
eaVHWLbI: -
3Ha4yeHue no ymonyanuo:'SUM'
obnacTb BO3MOXHbIX cMm. (3)
3HaYeHWI:

npu3HaK BbiBoAa PesynbTaToB Ha nevatb U MX OTobpaXKeHWs!

™n: TEXT
€ONHNLIbI: -

3Ha4yeHue no ymonyanuio: 'YES'
obnacTb BO3MOXHbIX YES', 'NO'
3HAYEHUI:

0003Ha4eHne

™n: STRING
€ONHNLIbI: -

3Ha4Y€HME Mo YMOSYaHUIO: -

obnacTb BO3MOXHbIX CM. OrpaHuMYeHns ONnst CTPOYHbIX 3HAYEHUIA
3HaYeHWI: napameTpoB

141
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O6o3Ha4eHue: HanMeHOBaHHe BBIBOAMMOIO mapaMe Tpa:
DISP nepeMeLl eHvs

SUPP peakuum onop

FORC BHYTPEHHWE YyCUnus

Haﬂpﬂ)KeHMﬂ B 3aBMCUMOCTUN OT HOpM pac4yeTa Ha NPO4YHOCTL:

CODE = 'PNAE', 'PNAE_T', ‘'NTD_ACI'":
HanpskeHnsa kateropum S1 (gonyckaemble HanpsbkeHus Ons
S1 onpepensloTca B 3aBUCMMOCTM  OT MpeALlecTByioLLero

S1 Habopa pesynbtatoB ¢ S2. Hanpumep, gna S1 wmns LS4
AonyckaeMble HanpsbkeHus OyayT NpuHATHE ANs KoMOuHaumy
Harpy3ok HO + M3, 1.e. 1.2[a])

S2 _NUE HanpskeHus kateropmm S2 (HY3J)

S2 _NNUE HanpskeHus kateropum S2 (HHY3)

S2 _MRZ HanpsxeHus kateropum S2 (MP3)

S2_PZ1 HanpshkeHus kateropum S2 (M3, 1 kaTeropus)

S2 P72 HanpsbkeHus kateropumn S2 (M3, 2 kateropus)

SRK HanpskeHus kateropum SRK (ons B.T. Tpyb6onpoBoaoB CM.
Mpunoxexne V)
HanpskeHust kateropum SAF (PedhepaTtuBHbIM HaGop|

SAF pe3ynbTaTtoB AOOJ1XKeH cogepxartb ABa
aprymenTalll)

S2 _HDR HanpskeHus kateropum S2 (rmgponcnbiTaHns)

CODE = 'RD':

S_| 3dxpeKTVBHbIE HanpshXxeHus no | atany

S_lI 3dbekTVBHbIE HanpsXXeHus no Il atany

S_ll 3KBMBASIEHTHbIE HanpshkeHus no Il aTany

S_IV 3dbekTMBHbIE HanpsXXeHus no IV atany

S | PZ addekTMBHbIE HanpskeHna ans HY3 + M3

S _H 3dubeKTMBHBIE HaNpsXXeHus no | aTany ans pexuma
rmapoucnbiTaHui

CODE = 'ASME_NC':

EQ8 HanpsKeHWs OT NOCTOSHHBIX Harpy3okK (MPOEKTHbIE YCIoBUsl),
ypaBHeHue (8) NC-3652

EQ9_B HanpsXXeHWs OT NOCTOSAHHbLIX U CIlyYanHbIX Harpy3sok,
COBMECTUMbIX C ypoBHeM B, ypaBHeHue (9), NC-3653.1

EQ9_C HanpsKeHWs OT MOCTOSIHHBIX U CINYyYalHbIX Harpy3okK,
COBMeCTUMbIX ¢ ypoBHeM C, ypaBHeHue (9), NC-3654

EQ9_D HanpsKeHWs OT MOCTOSIHHBLIX U CIyYalHbIX Harpy3okK,
COBMeCTUMbIX C ypoBHeM D, ypasHeHue (9), NC-3655

EQ10 HanpsKeHns OT TemnepaTtypHbIX paclunpeHui, ypasHeHue (10),
NC-3653.2-a

EQ10A HanpsXKeHMs OT HEMOBTOPSIIOLL UXCHA OAUHOYHBIX CMELL,eHNI
onop, ypaBHeHue (10a), NC-3653.2-b

EQ11 HanpsKeHns OT KOMBMHALMM NOCTOSIHHBIX U TeMnepaTy pHbIX
Harpy3ok, ypasHeHue (11), NC-3653.2-c

EQ11A HanpsKeHns OT peBepCUBHbIX Harpy3okK, ypasHeHue (11a), NC-
3653.2-d
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CODE = 'ASME_NB':

EQ9_DC Hanps>KeHUs OT MPOEKTHOrO AaBMeHUs U NPOEKTHbIX
MeXaHW4eCKMX Harpy3oK, "MpoeKkTHble YCroBus", ypaBHEHUE
(9) NB-3652

EQ9_B HanpsPKeHWs OT AaBIEHNS U MEXAHUYECKMX Harpy3ok,
COBMECTUMbIX C ypoBHeM B, ypaBHeHue (9) NB-3654

EQ9_C HanpsKeHWs OT AaBIEHNS U MEXAHUYECKMX Harpys3ok,
COBMECTUMbIX C ypoBHeM C, ypaBHeHue (9) NB-3655

EQ9_D HanpsKeHWs OT AaBMEHNS U MEXAHUYECKMX Harpy3ok,
COBMeCTUMbIX ¢ ypoBHeM D, ypaBHeHue (9) NB-3656

EQ10 pasmax HanpshKeHW, BO3HUKAOLL IR NpU Nepexofe CUCTeMbI
M3 0QHOro cocTtosiHuA B gpyroe, ypasHeHne (10), NB-3653.1

EQ11 MVYKOBbIE HaNPsKeHWs, BO3HMKAIOLL U NpU nepexoie cUcTeMbl
M3 0QHOro CoCTosiHUA B Apyroe, ypasHeHue (11), NB-3653.2

EQ12 YNPOLLLeHHbIN YNPYro-nnacTmyecknin aHanua. HanpsikeHus ot
TEMNepaTypHbIX paclivpennn, ypaBsHeHue (12), NB-3653.6-a

EQ13 YNPOLLLeHHbIN YNpyro-nnactuieckmun aHanms. O6uwne +
N3rnbHble MeMOpaHHbIE HaNPSKEHNUS OT Harpys3oK,
BO3HMKaIOLL X Npu nepexone CUCTeMbl U3 OQHOMO COCTOSHUS B
Apyroe, UCKMNYasi Harpy3kun oT TeMnepaTypHbIX pacLUUpeHun,
ypaBHeHue (13), NB-3653.6-b

CODE = 'EN':

SGM1 HanpsKeHWs OT NOCTOSIHHbLIX Harpy3ok, ypaBHeHue (12.3.2-1)

SGM1T Hanps>KeHUs1 OT MOCTOAHHBIX Harpy3oK npu pexume
rmgpovcnbiTaHni, ypasHeHue (12.3.2-1). [lonyckaemble
HanpsKeHWs onpefenstoTcsl B COOTBETCTBMN C  pasfenom 5.2
1 3agatoTcs B matepuane (cMm. napametp ST)

SGM2 HanpsXXeHWs OT NOCTOSAHHbIX M CIlyYanHbIX UK SKCTpeMasibHbIX
Harpy3ok, ypasHeHue (12.3.3-1)

SGM3 pasmax HanpsXXeHW OT Harpy3oK, BO3HMKAIOLL X Npu
nepexofe CUCTEMbI U3 OOQHOro COCTOSIHWS B APYroe,
ypaBHeHve (12.3.4-1)

SGM4 pasMax HanpsKeHW OT NOCTOSIHHLIX (BeC+aaBneHne) n
nepeMeHHbIX Harpy3okK, ypaBHeHue (12.3.4-2)

SGM5 pa3max HanpsXeHun Ans NPoBEPKN YCIOBUA HACTyNneHUs
nonsyyectm, (12.3.5-1)

SGM6 HaNpsPKEHUs1 OT HEMOBTOPSAIOLLL UXCS OAUHOYHBIX CMELL eHNN

onop, ypaBHeHue (12.3.6-1)

CODE = 'ASME_B311":

SL HanpsKeHMs OT NOCTOSIHHBIX Harpy3ok (Stress due to
sustained loads)

SOL HanpsXXeHWs OT NOCTOSAHHbIX M CIlyYanHbIX UMK SKCTpeMaribHbIX
Harpy3okK

SE pasmax HanpsKeHW OT Harpy3o0K, BO3HMKAIOLLLUX Npu

nepexofe cUCTeMbl U3 OOHOro cocTosHuA B apyroe (Thermal

Expansion Stress Range)

[punoxeHue V colepxxum pekomeHOayuu u fpasgusa rno cocmaessieHur muroebix 3adaHuli Ha
pacyem u rnocmipoyeccopHyto obpabomky.
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2)

3

Ons oueHKW HanpsKeHHOro cocTosiHMa TpybonpoBoga Mpv  pexume  rMapoUCHbITaHUA B
cootBeTCcTBMM C TpeboBaHusmn PL 10-249-98 [REE_2] B dPIPE wncnomnb3yetca karteropus
HanpshkeHn S_H, KoTopasi peanu3yeT BblMMCIEHUS MO ¢popmyfiaM NepBOro 3atana MosIHOro
pacdeta TpybonpoBoda. [lonyckaemble HaMNpsbkeHWst Ons 9TON  KaTeropum  HanpshKeHun
BbIYUCIIAOTCA crnefylowmm obpa3om: B COOTBETCTBMM C MNyHKTom 2.8 P npu onpenenexHuun
[0MyCTMMOW BenuYMHbl NPOBHOro AaBneHust AonyckaeMoe HanpsbkeHve AOMMKHO NPUHMMaTbCs
cornacHo Tabn. 2.8, rae onsa yrrnepogucTon, TEMMOYCTONYMBOM U ayCTEHUTHOW CTanm (KaTaHow 1

KOBaHOW) BenuuuvHa [c] NpuHUMaeTcs paBHOW: [o] = o 2/1.1. Kputepun npovHoc™ Ans
HanpsHKEeHW, BbIMUCIIEHHBIX Ha MEPBOM 3Tarne pacyeTa BbIMOSHSETCH, ecru: Sach < 1.1[c].

Takum 06pa30M, [onyckaemble HanpsaXXeHna Ond pexXumma FI/I,EI,pOVICI'IbITaHVIVI MOXHO 3anucatb B

BUAC: Onon. ru. = 0.2

Ecnn ucxogHble gaHHble pacvetHon mogenu dPIPE cogepxaTt BenuuuHbl npedena TekyyYyectm
Ansa ucnornb3yemblx matepuanoB (napametp SY, komaHga MAT), 10 nmporpamma Hanpsimyto
BblYUCIIAET AOoMyCKaeMble HamnpsKeHWss B COOTBETCTBUM C BbllenpusegeHHon dopmyrnon. Mpu
OTCYTCTBUM TaKUX [AaHHbIX MpEAnoraraetcs, 410 opo = 1.5%[c], roe HoOMWHanbHbIE

JonyckaemMble HanpsxeHns [c] cootBeTCcTBYIOT NapameTpy SA komaHabl MAT. lMNMpumep 3agaHus
Ha pacyeT ansa pexuma rugpovcnbitTaHin cogepxmntca B [punoxeHun V.

LS - cneyugpukayusi dns co3daHusi Habopa pesynibmamos. [lapamemp LS onpedensem kakum
06pa3oM Hy»KHO KOMBUHUpOoB8amb pe3yrbmameal pacdema 071 Nosy4eHUs1 UHMePECyrouux
8eslu4UH. B sbipaxeHuu 051 LS Haxodsmcs cCbifiku Ha orucaHHble 8 komaHOe SOLV Load
Cases (LC), Ha duHamu4yeckue pacyemsi LD (komaHOa DCASE) u/unu Ha co3dasaembie
nocmrnpouyeccopom o komaHoe POST Habopsi pe3ynsmamos LS(Load Sets). Hanpumep,
sbipaxeHue: LC2-LC1+LS1" onpedernisiem, ymo 8 pamkax meKywezo LS HyxHo cghopmuposamb
pesyrnbmamsl Kak paszHocmb Mex0y eenuquHamu u3 LC N 2, u LC N 3 + genuyuHa u3 paHee
onucaHHoz2o Habopa N 1. B kayecmese pa3denumenel mexdy Habopamu LC u LS
ucrnionb3yromces 3Haku "+" (nmoc), (munHyc) "," (3anamas) " " (npoben), ":" (dsoemoyue).
Cumeornbl "+" u "-" onpedensrom 3HaK 8ecoebix KoaghguyueHmos. Cumeornsi " " (npoben) u

" " (3ansimas) o3Ha4yarom riepeyucrieHue Habopos, K KOmopbIM 3ameM MPUMEHSIeMCS npasurio,

non

’

onpedeneHHoe napamempom RULE. 3Hak ":" (Bsoemouyue) ucronb3yemcs 0118 Kpamkol ¢hopMbli
nepeyvucrnieHus duana3oHa 3Ha4yeHul. Hanpumep, 3anuce LS = 'LC1:LC3' akgusaneHmHa 3anucu
LS ='LC1, LC2, LC3'. [Topsidok criedoeaHuUsi KOMOUHUpPYyeMbIXx napamMempos
umeem 3Ha4deHue. Criepea QOJKHbI ONuUcblieambCsi pe3ysibmambi u3 LC,
3amem QuHamu4eckue pacyemsi LD, a ecrned 3a HUmu LS.

RULE =

SUM' cymmuposaHue Habopos;

'RANG nepebop ¢ Haxox0eHUem MakcumasibHOU pa3HUUbI.

E'

'REF' npusedeHue Habopa ycunuti 0ns anemeHmos muna "PIPE", "BEND" u "REDU" k
"xornodHomy" (pegbepamugHomy) MOOYro yripyaocmu (UCMob3yemcsi MoJsibKo 8
coyemaHuu ¢ RES = FORC)) ;

'SEISM'"celicmu4eckoe" rnpagusio cymmuposaHusi KOMroHeHmos 05151 Hauboriee
"HebnazonpussimHozo" cry4as: ecnu napamemp LS 3adaH kak: LS = LC1+LC4', mo
pesynbmupyroujee 3Ha4eHue 6ydem ornpedesieHo Kak cymma abCcomomHbIX
3Ha4vyeHul u3 Habopa |LC1i| + |LC4i|, a 3HaK npuHumMaemcs ro repgomy
cnazaemomy. Hanpumep:

LC1: 43295 70 -3425 928 -2626 =137
LC4: 43041 938 2078 22344 3939 1379
SEISM: 86336 1008 -5503 23272 -6565 -1516
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npasuno RULE = "SEISM" ucnons3yemcsi mornbko 8 covemaHuu ¢ RES = 'FORC),
DISP' u 'SUPP’;

MAX' HaxoxOeHue MmakcuMarsbHbIX 0 MOOYIIH0 3HaYEeHUU KOMIMOHEHMO8 repemeuleHud,
peakyuli ornop, HanpsKeHUl U 8HYmMpeHHUX ycusul

'‘ABS' cymmuposaHue Habopos o abcosmomHol 8enuquHe.

'H_REL udeHmughbukamop 8blgoda Haepy30K Ha Oropbl C y4emoM penaxkcauuu

! mewmrnepamypHbIX ycunud. Vicnonb3yemcsi monbKo Onisi 8bICOKOMeMnepamypHbIX
mpy6orposodos 8 covemaruu ¢ RES = 'SUPP'

'C_REL udeHmughbukamop 8bigo0a Haepy30K Ha Ornopbl C y4emoM camopacmsikKu.

' Ucnonb3yemcst moribko Ol 8bICOKOMeMiepamypHbix mpybornposodos &
coyemaHuu ¢ RES = 'SUPP'

SRSS npasuso kopeHb keadpamHbil U3 CyMMbl kKeadpamoes Orish ToCMm-rpouecCcopHoOU
KomMbuHauuu pesyrnbmamos pacdyema . [pagurno npumeHUMo K KombuHayuu
8HympeHHux ycunuti (FORC), Hazpy3ok Ha onopb! (SUPP) u nepemeweHuli moyek
mpyb6ornposoda (DISP)

S_SRS kombuHauusi pe3ynibmamos o "celtcmuydeckomy” npasuny SRSS:

S pesynbmupyrowyas 8esiuduHa pasHa KOpHIO KeadpamHoMy U3 CyMMbI Keadpamos
CYMMUpPYeMbIX KOMIIOHEHM, a 3HaK MpUHUMaemcs ro nepeomy crazaemMomy.
lNpasuno npumeHUMO K KoMbuHauuu eHympeHHux ycunuti (FORC), Hagpy30k Ha
onopsbl (SUPP) u nepemeuwieHuti mo4yek mpybornposoda (DISP)

SAM onyus 0ns ebigoda pe3yribmamos (rnepemeu,eHul, 8HympeHHUX ycunud, peakyul
ornop) om deticmausi celicMu4yecko2o cmewieHusi ornop. Cosmecmumo ¢ RES =
‘DISP7'SUPP/'FORC'. lNapamemp LOAD npu amom G0/mKkeH cCblnambCsi
OuHamudeckul cryqdal HagpyxeHus (LD). Takxe 803MOXHO UCMOMb308aHUEe 3mol
onyuu fpu pacdeme HanpsixeHuli mossko om delicmeusi celicMu4ecKo2o
cmeuweHusi orop 05 yposHel HaepyxeHus: Level B, C, D (RES = ‘EQ_9B(C,D)) s
coomeemcmeuu ¢ Hopmamu ASME NB/NC e pedakuyuu 2010 e u nosxe

RVRS RVRS npusHak mozo, 4Ymo rpu pacyeme HarnpsikeHul OuHaMu4yecKue Hagpy3sKu
paccmampusaromcesi Kak pesepcusHblie. Coemecmumo ¢ Hopmamu ASME NB/NC e
pedakyuu 2010 e u nosxe (RES = 'EQ_9B(C,D)), a makxe ¢ Hopmamu EN e
pedakyuu 2020 e (RES = ‘SGM2)

4) Ecnu 3ad0amb Hynegol MHOXUMe b 0711 Nep80o20 Cria2aeMo20 8 «CeUCMUYECKUX» HarpPsKeHUSsIX,
mo roMUMO 8HymMpPeHHUX ycunuti 0bHynsemcs u coomseemcmasyoujee 8HympeHHee 0asrieHue,
4Ymo 10380719em OUeHUMb 8K/1ad «4ucmol» celCMUKU 8 ypo8eHb 0BLUUX HarpsiXKeHUU:

& res = 'S2_MRZ', Is = "0*LC2+LC4", note = "HanpsixeHuss S2 (MP3)" ;
LS4

[Ipumep:

POST

&RES='S2 NUE' LS="LC2" RULE='SUM' OUT='YES' NOTE="HanpsaxeHua karTeropum S2"
&RES='SRK' LS="LC1-LC3" RULE='SUM' OUT='YES' NOTE="HanpsaxeHus kaTeropumu SRK"
&RES='SAF' LS="LC1-LC3" RULE='SUM' OUT='YES' NOTE="HanpsaxehHus kaTeropumu SAF"
&RES='DISP' LS="LC2" RULE='SUM' OUT='YES' NOTE="BecoBre nepememenmusa"
&RES='DISP' LS="LCl-LC3" RULE='SUM' OUT='YES' NOTE="Bunumele nepememenusa"
&RES='SUPP' LS="LC1l" RULE='SUM' OUT='YES' NOTE="Harpyskmu B pabouem cocTOoAHMUMN"
&RES='SUPP' LS="LC3" RULE='SUM' OUT='YES' NOTE="Harpy3Ku B XOJIOOHOM cCOCTOAHMUMN"

3apaHue Ha pacyeT yctanoctHou npoyHoctu (FATG)

Komanga FATG onpegensieT 3agaHve Onst NOCTIPOLECCOPHOro pacyera ycTarioCTHOM MPOYHOCTUA U
OOJPKHa pacnonaratbesi B danine MCXOAHbIX AaHHbLIX TONbKO Mocne onucaHusa komaHabl SOLV. B
nHTepdeence Tabnmubl DDE KomaHae COOTBETCTBYET Crieay oL uin amarnor:
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Onupn
- Oaiin N2 njfn Yucno LMKNos
[+ OTuUETHI =
- KoHTponeHele napamerpel 230
=- 3.E,JJ,EHI.‘15! NC3 K oMMEHTapMI
EI ¥cTanocTHan NpoYHocTE NC4 | HTEST (COLD - TEST)
. JonoaHnTensHo MNCE
.. Mecta paspeiece B3 1p-8 NCT
i 3kcnopt B LICAD MCe NobasnTb ¥aanuTe VaoanuTe Bce
& Tpadwka
Habop cnyqaes
HErpyHEHA
o 1Y b
LC02 LC10
LCO3
LCO4 > -
LCO5 -
LCO7 4
LC03
Loy, “
[ ¥rpow & pacueT YueT BAMAHMA BOAHON cpeas! FAT_ENV
FATG_SAF O e
M Range S
KO
MpocoTp
Cancel Help
Twn: 06LI.I| asd MHOIoCcTpo4yHada KoMaHaa
PyHKUMA:  3a4aHMe Ha NOCTTIPOLECCOPHbIA pacyeT YCTanoCTHON NPOYHOCTU U HAKOMSIEHHbIX

noBpexaeHnin B aremeHTax Tpybonposoaall.

MapameTtp

FATG_SAF

M_RANGE

npu3Hak BbIMOMHeHWs "ynpoweHHoro" pacyeta (and CODE = 'PNAE!,
'PNAE_T, 'ASME_NB') ans onpegeneHvs nHaMBMAyansHoOro pacyeTHoro ymcna
UMKNOB MNpW Nepexode CUCTEMbl M3 OOHOrO OMepaunoHHOro COCTOSIHUSI B
apyroe. [py BKMIOYEHHOW OMNUMW [ONycKaeTCcsl 3afdaBaTb TOMbKO MapHbIe
CINyYaun Harpy>xeHusi 4N KaX[40ro U3 paccmMaTpuBaeMbiX NEPexXonoB.

™n: TEXT
eauHULbI: -
3Ha4yeHne Mo YMOSYaHuio: '‘NO'
0o0nacTb BO3MOXHbIX 3HAYEHWUIA: YES', 'NO'

y4yeT pa3maxa MexaHN4eckux Harpy3ok Ansi ypasHeHus (13) no ASME NB-3600
urm HanpskeHnn SRK" ona PNAE npu pacyeTe no Metoauke YNnpoLLeHHOro
ynpyro-nrnacmyeckoro pac4yeta (cm. napametp PNAE_KE).
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FAT_ENV

KO

NMoakomaHAabl:

NC

™n: TEXT
eaVHULBbI: -
3Ha4YeHne No YMOIYaHUIO: '‘NO'
0obnacTb BO3MOXHbIX 3HAYEHWUIA: YES', 'NO'

Mpu3HaK pacyeta LUMKIMYECKOW MNPOYHOCTM C Y4YeToM BOAHOW cpefabl
(ncnonbayetcs Tonbko npy CODE = 'PNAE', CODE_YEAR= 2022) no KpuBbIM
yCTanocm, paccyuTaHHbIM B cootBeTcTBUM C [REE _24], lMpunoxeHue B, cm.

Mpunoxenune XVII

™n: TEXT
eaVHULBbI: -
3Ha4YeHne No YMOIYaHUIO: '‘NO'
0obnacTb BO3MOXHbIX 3HAYEHWUIA: YES', 'NO'

KOHLIEHTpaumsa KMCrnopoaa B BOAHOM cpeae (ucnonb3yetca Tonbko npu CODE =
'PNAE', CODE_YEAR= 2022, ecrm FAT_ENV = 'YES'), cm. [punoxenune XVII

™n: REAL
e HULBI: Mr/KF
3HayYeHne No yMon4yaHuio: 0.
0obnacTb BO3MOXHbIX 3HAYEHWUNA: 0.

YMCIIO UMKIOB ANs 3af,aHHON UCTOPUK HarpyXeHus

™n: INTEGER
€ONHNLIbI: -
3Ha4YeHne Mo YMOIYaHUIO: -

0obnacTb BO3MOXHbIX 3HAYEHWUIA: >0

MapameTpbl NoAKOMaHAbI:

SEQ

NOTE

NCTOPUSI Harpy>xeHnst

™n: TEXT

eaVHULBbI: -

3Ha4YeHMe Mo YMOnYaHuo: -

06nacTb BO3MOXHbIX 3HAYEHWUIA: ChnyyYaun Harpy><eHusi, npegBapuTensHoO

onncaHHble B komaHae SOLV.

obo3HaveHne

™mn: STRING

eaVHWLbI: -

3HayeHune No ymonyaxuio: blank

obrnacTs BO3MOXHbIX CM. OrpaHMYeHus Anst CTPOYHbIX 3Ha4YEeHUN
3HaYEHWUN: napameTpoB
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HononHumenbHbie GaHHbIe 35151 pacyema ycmasiocmHoU npoYyHocmu:

”

Onwpm — -
3 daiine LOAD —Ji= LC Temp Mech
([ KowTponsHbie napamerpel LEOL L83 Lcoz?
3 3agarun LCo3 L57 LCo4
a ¥CTanoCTHan NpoYHoCTE
OcHOBHBIE LCO5 L54 LCOG
P Lco7 LS5 Lcos
23 OryéTn LCOg L56 LC10
(3 rpaguxa 151 L53 L5
Ls2 LS3 LS9
I OK | [ Cancel ] [ Help ]
LOAD ccbinka Ha LC nnm LS, onucanHbIi napametpom SEQ
™n: TEXT
eavHNUbI: -
3HayeHne No yMOon4aHuio: -
0o0nacTb BO3MOXHbIX 3HAYEHWUIA: CInyYaun Harpy>xeHusi unm Habopsbl

pe3ynbTaToB, ONVUCaHHble B O4HOW 13
nogkomaHg NC (napameTtp SEQ)

Ma pamMeTpbl nOAKOMaHAbI:

TEMP ccbinka Ha LC unm LS, B KOTOpoM onpefeneHsbl TeMnepaTypHble Harpy3ky Ans
y4yeta B ypaBHeHun (12) no ASME NB-3600 nrm HanpsixkeHnn SRK' no
MeTOoAMKE YNPOLL EHHOMO YNpYro-nrnacTM4eckoro pacyeta (CM. napameTp

PNAE_KE).

™n: TEXT
eavHNUbI: -
3Ha4yeHne Mo YMOSYaHuio: -
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obnacTb BO3MOXHbIX 3HAYEHWIA: Cny4an HarpyxeHust unn Habopsl
pesyrbTaToB, ONUCaHHbIE B OAHOW 13
nogkomaHg NC (napameTtp SEQ)

MECH ccbinka Ha LC nmm LS, B KOTOPOM onpegerneHbl MeEXaHUYECKNE Harpy3ku ans
y4yeTa B ypaBHeHun (13) no ASME NB-3600 mnnn Hanpsbkenun SRK" no
MeTOAUKE YNPOLL,EHHOMO YNpYro-nrnacTM4eckoro pacyeTa (CM. napameTp

PNAE_KE).
™n: TEXT
eanHnUbI: -
3Ha4yeHne No yMmosr4aHuio: -
06nacTb BO3MOXHbIX 3HAYEHWUIA: CIyyam Harpy>eHus unm Habopsl
pe3ynbTaToB, OMUCaHHbIe B O4HOM U3
nogkomarg NC (napameTtp SEQ)
[Mpumep:
FATG
& nc = 3000, seq = "LC1l, LCe6"
& nc = 3800, seq = "LCl1l, LC4, LCe"
& nc = 10000, seqg = "LC1, LC2, LC3, LC4, LC5, LCo"
lpumeyaHus:

(1) Pacyer ycCTamoCTHOM NPOYHOCTM MPOBOAMUTCS  TOMbKO  ANS  HU3KOTEMMEpaTypPHbIX
TpybonpoBogoB no Hopmam pacdeta NMHAD (CODE = 'PNAE') u ASME BPVC NB-3600
(CODE= 'ASME_NB'") u vyvewckux Hopm NTD A.C.. (CODE='NTD_ACI). [HOns
BbICOKOTEMMNEPATYpHLIX Tpybonposogos npu pacyete no NHAD (CODE = 'PNAE_T) pabota
3TOM KOMaHAbl [Jornyckaetcs TofbkO C onuven "ynpouienHoro" pacyerta”. [lpoueaypa
pacyeta KpuBbix ycTtanocm no FOCT P 59115.9-2021, [REE_24] B nporpamme dPIPE
onucaHa B [punoxexun XVII

(2) Mpumep pacyeTa yCTanocTHOM NPOYHOCTU U HAKOMMEHHOW NOBPEXAAaEMOCTN TECTOBOrO

TpybonpoBoaa B pamkax nporpammbl dPIPE npueeneH B [REE_11]

3apaHue onsa onp-HUA MecT NocTyn. paspbisoB B Tp-aoB (POST_HELB)

Komanga POST _HELB onpepenset napameTtpbl Ons BbINOMHEHUS pacyeTa MO  OnpeaerieHuto
NPOMEXYTOYHBIX MECT MOCTYNIMPYEMbIX pPa3pbiBOB BbICOKO3IHepremyecknx (BJ) TpybonpoBoaos.
KomaHnga npumeHmma nuwb npu pacyete no Hopmam NMHAS [REE 1] unn ASME NB/NC [REE_3] unm
EN [REE_10]. B gaiine ncxogHeix gaHHbIX KOMaH4a AOSMKHa pacnonaratbest nocrne komaHg SOLV um
POST. Cm. Npunoxenve XVIIl no kputepuam gNs onpegerieHnss MecT NOCTYJIMPOBAHHbLIX pa3pbiBOB
B3 1pybonpoBoaoB npu pacyeTe no pasnuyHbiM Hopmam.

Tun: o6LL,as8 ogHOCTPOYHas KoMaHaa
DyHKLUUA: cneumdvKauusi Ans BbINOMHEHWS pacyeTta
MapameTpbl:
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CUF

RUPTURE

CRACK

MECH_LS

RANGE_LS

KpuTepuanbHas BenMYMHa HaKoMMeHHOro NoBpeXaeHns Ans
onpegeneHns MecT NOCTyNMPOBaHHbLIX paspbiBoB B TpyGonposoos
(npw BbINONHeHUN pacyeTtoB no Hopmam EN nnm ASME NC He
ncnonb3yetcs)

™n: REAL
€A MHNLIbI: -
3Ha4eHue no 0.4
yMon4aHuio:

0bnacTs BO3MOXHbIX  >(: < 1
3HaYEHMI:

KO9(PJMLIMEHT, CTOSALL MM NMPU CYMMeE LOMyCKaeMbIX HanpsKeHun,
NCNOnb3YIOLMXCA AN OnpeaerneHns yCnoBusi BO3HUKHOBEHMWS
nonepeyHoro unm NpoaonbLHOro paspbisa

™n: REAL
€AVHNLbI: -
3Ha4yeHue no 0.8
YMOMYaHuUto:

obnactb BO3MOXHbIX >0; <= 1
3HAYEHWUI:

KO9(pdMLIMEHT, CTOSILL MM NMPU CYMMe [,0MYyCKaeMbIX HanpsiKeHun,
MCNonb3yoLLLMXCa AN onpeaerneHns ycrnosusi 06pa3oBaHnsi CKBO3HOW
TpeLL UHbI

™n: REAL
€ONHNLIbI: -

3HayeHue no 0.5*RUPTURE
YMOMYaHMIo:

obnactb >0; < 1
BO3MOXHbIX

3HAYEHUI:

ccbinka Ha Habop pesynbTtatoB (Load Set, komaHga POST), B
KOTOPOM, B 3aBMCUMOCTV OT HOpM, BbIMMCASIOTCA HaNpPsKeHWs nubo
OT koMOUHauun Harpy3ok H3 + M3 (EN, ASME_NC), nm6o pasmax
HanpshKeHWUN, NCKIOYaoLLLUA Harpy3km oT camokomMneHcauum (MHAD,
ASME_NB):

™n: TEXT

eanHULbI: -

3Ha4eHue no -

YyMOM4YaHUIo:

obnactb ana Hopm ‘PNAE’: LS gnsa S2_PZ1, S2_PZ2,
BO3MOXXHbIX ana Hopm ASME_NC: LS ans EQ9 B
3HaAYEHUI: ana Hopm /ASME_NB: LS ana EQ13

ccbinka Ha Habop pesynbTtatoB (Load Set, komaHga POST), B
KOTOPOM ornpeferneH MakCcumanbHbli pasmax HanpsikeHWn npm
nepexofe cUCTeMbI U3 OAHOro pabovero CocTosiHUSE B Apyroe
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™n: TEXT

eauHULbI: -

3Ha4yeHue no 'FATG' (MakcManbHbI pa3max onpegenseTcs

YMOMYaHUio: HenocpeaCTBEHHO M3 pacyeTa LIMKIMYEeCKon
npoyYHoc. Hannume komaHabl EATG
0b6sa3aTensHo)

obnactb ana Hopm ‘PNAE’: LS ans 'SRK' unm 'FATG'

BO3MOXXHbIX ana Hopm ASME_NC: EQ10;

3HaYEHUI: ana Hopm ASME_NB: EQ12 unm 'FATG?

HELB_STR noeHmdmkaTop as1s o603HaveHnst ydacTka Tpybonposoaa,

KraccudmumMpyemMoro Kak BbICOKO3Hepretndeckmin. OnpeaeneHune
MECT MOCTYyNMpyeMbIX pPa3pbiBOB ByaeT NpUMEHATLCHA TOMbKO K
ydacTkaMm, YbU MMEeHa HauYMHaITCS Ha cneLmdmUMpoBaHHY o
nocnenoBaTenbHOCTL CUMBOSOB. Mo ymonyaHuio,
BbICOKO3HEPreTM4eCKMMUN CYUTAIOTCH BCe ydacTku Tpy6bonpoBoos,
BXOAsLL Me B pacyeTHY0 MOoAEerb.

™n: TEXT

€AVHNLbI: -

3Ha4yeHue no -

YMOMYaHuUto:

obnactb AnvHa go 8 cMMBOSIOB
BO3MOXHbIX

3HAYEHWUI:

DOC noeHmdmkaTop 4s Bblbopa KputepnanbHOro 4okyMeHTa, no
KOTOpOMY OnpefensitoTcs Mecta NoCTyIMPYEMbIX pa3pbiBOB.
HocTtynHbl ase onuum: DOC = 'ANSI' 1 DOC = 'SRP'. B nepsom
cnyyae kputepum onpegenstotca no gokymeHTy 'ANSI/ANS 58.2', Bo
BTOpoM B cootBeTcTBUMM ¢ SRP Section BTP 3-4, NUREG-0800

™n; TEXT

eaVHULbI: -

3Ha4eHne no blank

YMOMYaHUto:

obnactb blank, '"ANSI', 'SRP’
BO3MOXHbIX

3HAYEHWI:

[Iprmep :

POST_HELB CUF = 0.4, RUPTURE = 0.8, MECH_LS ="LS03', RANGE_LS ="FATG', HELB_STR ="'HELB'

3apaHue Ha popmmpoBaHue otyeta (POST_REP)

KomaHgpa POST REP onpepenser 3agaHue pnansa dopMuypoBaHus obobuiarowmx Tabnuy ¢
pesynbTatamMu pacyeTtoB. B daiine ucxogHbIX AaHHbIX KOMaHAa [AOSbkKHa pacnonarateCd nocre
komang SOLV n POST.

Tun: obLas ogHOCTpOYHas komaHga
PyHKUUA: dropmupoBaHve 00606LL aroLLnx Tabnuu ¢ pesynbTatamu pacyeToB
MapameTpbl:

REP_TYPE norb3oBaTeNbCKuMA TMN oT4eTa
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LOAD_HOT

LOAD_COLD

LOAD_DES

LOAD_HT

™n: TEXT
€AVHNLbI: -

3Ha4yeHue no -

YMOMYaHWUto:

obnactb Bo3amoxHbIX 'SPBAEP', 'MOAEP', 'NIAEP', 'ADVANCED'
3HAYEHWUI:

ccbinka Ha aTan pacyeTta (Load Case, komanga SOLV), B KOTOpoMm
onpepeneHa paboyasi Harpyska Ha NPY>XMHHYH0 onopy/nogBecky

™n: TEXT

eaVHULBbI: -

3Ha4yeHue no -

YMOJHaHUIo:

ob6racTb BO3MOXHbIX CIy4aun HarpyxeHusi, npegBapuTenbHO
3Ha4YeHuUI: onncaHHble B komaHae SOLV

ccbinka Ha aTan pacyeTta (Load Case, komaHga SOLV), B KOTOpOM
onpeerneHa xonogHas Harpyaka Ha Npy>X1HHY onopy/nogBecky

™n: TEXT

€ONHNLIbI: -

3HayeHue no -

YMOMYaHMIo:

obnactb CIyYan Harpy>xeHusi, npegBapuTeNibHO OMMCaHHbIE
BO3MOXHbIX B KomaHae SOLV

3HAYEHUI:

ccbinka Ha aTan pacyeTta (Load Case, komaHga SOLV), B KOTOpOM
orpepernieHa NpoekTHas Harpy3ska Ha NPY>XUHHYI0 onopy/nofBecKy

™n: TEXT

€AVHNLbI: -

3Ha4yeHue no -

YMOMYaHuUto:

obnacTtb CIyYan Harpy>xeHus, npegBapuTeNibHO ONMCaHHbIE
BO3MOXHbIX B KomaHae SOLV

3HAYEHWUI:

ccbinka Ha aTan pacyeTta (Load Case, komaHga SOLV), B KOTOpoMm

ornpegerneHa Harpyska Ha Npy>XUHHY0 oropy/noABECKy Npu pexunme
%]

™n: TEXT

€AVHNLbI: -

3Ha4yeHue no -

YMOMYaHuUto:

obnacTtb CIyYan Harpy>XeHus, npegBapuTeNibHO ONMCaHHbIE
BO3MOXHbIX B KomaHae SOLV

3HAYEHUI:
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LOAD_SEISM CCbInka Ha AnHamudeckuin pacyet (komaHga DCASE, LD) wvnm Ha
Habop pesynbTaTtoB (KomaHga POST, LS mn 'SUPP'), B KOTOpbIX
onpefensieTcsl ceMcMmyeckas Harpyska Ha ornopbl. O faHHble
UCMONMb3YOTCS B Pe3ynNbTUPYIOLLMX Tabnuuax Ans CpaBHEHUSs C
40MNyCKaeMbIM/ BENUYMHAMM.

™n: TEXT
eauHULbI: -
3HayeHue no -
YMOSYaHUIo:
obrnacTb 'LSXX, 'LDXX (LS u LD gormkHbl 6bITb
BO3MOXHbIX npegBapuTernsHO onucaHbl)
3HaYeHui:
SKIP_SUP noeHmdmkaTop s 0603HaYeHMs OMNopbl C LIENbI UCKITIOYEHUS ee 13

pes3ynbTatoB pacdeTta. Habop cumBonoB, onpegensemMbin
napametpom SKIP_SUP, gomkeH pacnonaratbcs B Havane
cTpoyHoro napametpa NOTE (Hanpumep, ecrv SKIP_SUP = "$", To B
KOMaHae 4719 UCKIYaeMor onopbl AormkHa bbiTb 3anuck: 2450: SUP
note = "$oropa")

™n: TEXT
eauHULbI: -
3HayeHue no '$ NULL'
YMOMYaHUIo:
obnactb AnvHa go 8 cMMBOIIOB
BO3MOXHbIX
3HaYeHWI:
SKIP_STR noeHmdmkaTop as1s o6o3HaveHns ydacTka TpybonpoBoga ¢ Lenbio

WCKIMIOYEHMs ero U3 pesynbTaToB pacyeTta. Habop cumBonos,
onpegensiembln napameTpom SKIP_STR, gorrkeH pacnonaratbcs B
Ha4ane ctpoyHoro napametpa NAME (Hanpumep: 10: F dc = -1, 1, 0,
cs = '630x10' Ig = LG1', name = "$")

™mn: TEXT

equHNLbI: -

3HaYeHue no '$_NULL'

YMOIYaHUIo:

obnactb AnvHa go 8 cMMBOSIOB
BO3MOXHbIX

3HaYeHuI:

ANC_CS onpefeneHne CUCTEMbI KOOpAMHaT 4S8 BbIBOAA YCUIMUA B aHKEPHbIX
N 6-KOMMNOHEHTHbIX onopax (neyaTb B pe3ynbTUpyoLmMx Tabnuuax,
dann *.sup)
™n: TEXT
eQVHNLbI: -
3Ha4yeHue no 'G' (rmobarnbHas c.K.)

YMOSYaHUIo:

obnactb 'G' (rmobanbHas c.k.) , L' (nokanbHas c.K.)
BO3MOXHbIX

3HaYeHuI:

© 2025 LUKTU-Bubpocelicm



154

CnpagBka no dPIPE 5

RSTR_CS

SUP_CRD

SUP_SKIP

SKIP_OUT

OTT_ W

onpeperneHne cUcTeMbl KOOPAMHAT AN BbIBOAA YCUNWN B
CKOIb35ILL MX, HAaNPaBnsLLUX U O4HOKOMIMOHEHTHBIX Ornopax (neyarb
B pe3ynbTpytoLnx Tabnuuax, dann *.sup)

™n: TEXT

eauHULbI: -

3Ha4yeHue no 'G' (rmobarnbHas c.K.)

YMOSYaHUIo:

obnactb 'G' (rmobanbHas c.k.) , L' (nokanbHas c.K.)
BO3MOXHbIX

3HaYeHui:

Npu3HaKk neyatm rnobasnbHbIX KOOpaMHAT TOYEK ONOPHO-MOABECHON
cuctembl TpybonpoBoga B pesyribTUpYHoLL X Tabnunuax

™n: TEXT
eaVHULbI: -
3Ha4deHue no 'NO'
YMOMYaHuto:

obnactb YES', 'NO'
BO3MOXHbIX

3HAYEHUI:

NPpM3HaK aBToMaTM4ECKOro UCKIDYEeHNA onop, pacnorioXeHHbIX Ha

yyacTkax Tpybonposoga ¢ metkon SKIP_STR, 13 pesynbmpyroL nx
Tabnuy,

™n: TEXT
€AVHNLbI: -
3Ha4yeHue no YES'
YMOMYaHuUto:

obnacTtb YES', 'NO'
BO3MOXHbIX

3HAYEHWUI:

Nnpu3HaK aBTOMaTU4ECKOrO UCKITIOYEHMS y4acTKkoB TpybonpoBoaa ¢
meTkon SKIP_STR, 13 Bcex pacneyatok pesynbTaToB

™n: TEXT
€AVHNLbI: -
3Ha4yeHue no 'NO'
YMOMYaHuUto:

obnacTtb YES', 'NO'
BO3MOXHbIX

3HAYEHUI:

ccbinka Ha aTtan pacyeta (Load Case, komaHga SOLV) nnn Habop
pesynbTtatoB (Load Set, komanga POST), B kOTopoM onpeaeneHa

© 2025 LIKTU-Bubpoceticm



A3bIKk BBOAA UCXOAHbIX AAaHHbIX 155

OoTT_T

OTT_PZ

OTT_MRZ

BecoBas Harpyska.llcnonb3yeTcs Ans oLeHKN NaTpybkos
Tpy6GonpoBoaHo apmatypbl?).

™n: TEXT

eauHWLbI: -

3HayeHue no -

YMOMYaHuio:

obnacTb Chnydaun HarpyxeHusi, npeBapuTENbHO OMUCaHHbIE
BO3MOXXHbIX B komaHae SOLV, a Takke Habop pe3ynbTatoB
3Ha4YeHuI: wna "FORC" (komaHga POST)

ccbinka Ha aTtan pacyeta (Load Case, komaHga SOLV) nnm Habop
pesynbTtatoB (Load Set, komaHga POST), B kOTOpoM onpeaerneHa
Harpyska oT TemMnepaTypHol KoMrneHcauum Tpybonposoaa.
Mcnonb3ayeTcsa Ans oueHkn natpybkos Tpy6onposoaHon apmatypbl@).

™n; TEXT

eaVHNLbI: -

3HayeHue no -

YMOIYaHMIO:

obnacTb CIny4aun HarpyxeHusi, NnpeBapuUTENbHO OMUCaHHbIE
BO3MOXHbIX B koMaHge SOLV, a Takxe Habop pe3ynbTaToB
3HAYEHWI: wna "FORC" (komaHga POST)

ccbinka Ha Habop pesynbTtaToB (Load Set, komaHga POST), B
KOTOPOM OnpegeneHo CoOBMeCTHOe 4eNCcTBNE BECOBOW U
cericmmnyeckon (ypoBHsi [NpoekTHoro 3emneTtpsaceHus, N3) Harpy3ok.
Micnonb3ayeTcsa Ans oueHkn natpybkos Tpy6onposogHo apmatypbl?).

™n; TEXT

eauHULbI -

3HayeHue no -

YMOnYaHuio:

obracts chnydaun HarpyxeHus, npefsBapuTenbHO OMUCaHHbIE
BO3MOXHbIX B koMaHze SOLV, a Takxe Habop pe3ynbTaToB
3HaYeHUN: wna "FORC" (komaHga POST)

cchifnka Ha Habop pesynbTatoB (Load Set, komaHga POST), B
KOTOpPOM OrnpeaerneHo COBMECTHOe AeViCTBUE BECOBOW U
cencmmyeckon (ypoBHs MakcumanbHoro PacyeTtHoro
3emneTtpsicenus, MP3) Harpy3ok. icnonb3yeTtcs ans oueHKu
naTpy6KkoB Tpy6onposoaHoit apmaTypbi®).

™n: TEXT

eovHUUbI: -

3HayeHue no -

YMOMnYaHuio:

obracts chnydaun HarpyxeHus, npefaBapuTenbHO OMUCaHHbIE
BO3MOXHbIX B kKOMaHZae SOLV, a Takxe Habop pe3ynbTaToB
3HaYeHUN: na "FORC" (komaHaa POST)

© 2025 LUKTU-Bubpocelicm



156

CnpagBka no dPIPE 5

OTT_AS

ECOLD

SRK_RMT

IL_SBP

ccbinka Ha Habop pesynbTtatoB (Load Set, komaHga POST), B
KOTOPOM onpegeneHo CoOBMeCTHOe AeNCTBUSI BECOBOW Harpysku u
Harpy3ku oT peakTMBHOWN CUIbl Npu pa3pbiBe Tpybonposoaa.
Vicnonb3yeTtca AN oueHkW natpy6kos Tpy6onpoBogHoi apmatypbl@).

™n: TEXT

eauHWLbI: -

3HayeHue no -

YMOMYaHuio:

obnacTb Chnydaun HarpyxeHus, npeBapuTENbHO OMUCaHHbIE
BO3MOXXHbIX B komaHae SOLV, a Takke Habop pe3ynbTatoB
3Ha4YeHuI: wna "FORC" (komaHga POST)

NpuU3HaK OTMEHbI NPUBEAEHNST BHY TPEHHUX YCUIMUIA K XOSOLHOMY
(pedbepamBHoMy) mogynito ynpyrocm. Mpun ECOLD = 'YES'
HesaBncumo ot napametpa E_MOD oTMeHsleT macLlTabupoBaHue
BHYTPEHHUX Y CUIMUIA,UCMOSNb3YIOLLL MXCS A5 BbIYUCIEHUS pa3MaxoB
(amnnuty ) HanpsikeHnn, Ha koaddmumeHT (Eref/Eh).

™n: TEXT
eaVHNLIbI: -
3Ha4deHue no 'NO'
YMOYaHuto:

obnactb YES', 'NO'
BO3MOXHbIX

3HAYEHWI:

NpMU3HaK ydeTa yyeTa BPEMEHHOrO CONPOTUBMEHNS NMPU BbIYUCIEHNM
aonyckaemMbix HanpshkeHun kateropum SRK B cootBetcTBUM ¢ NMHAD,
n. 5.4.7 [REFE 1].

™n: TEXT
eaVHNLIbI: -
3Ha4deHue no 'NO'
YMOYaHuto:

obnactb YES', 'NO'
BO3MOXHbIX

3HaAYEeHUN:

CCblIfika Ha HanpsKeHVs] O4HOM U3 KaTeropwid, Y4UTLIBAOLLL MX
ceicMuYeckne Harpysku, Ans y4eTa MHePUMOHHbIX Harpy3oK aris

Tpy6 manoro anametpa (cMm. [NpunoxeHue XV)

™n: TEXT

eaVHNLIbI: -

3Ha4deHue no -

YMOYaHuto:

obnactb CCbifika Ha paHee onucaHHbI komangon POST
BO3MOXXHbIX Habop pesynbTaToB (LS), mna: S2_MRZ, S2_PZ1,
3HaYeHNI: S2 PZ22,S | PZ EQ9 B, EQ9 C, EQ9 D, SOL,

SGM2, SOL (B 3aBUCMMOCTV OT NPUMEHSIEMbIX
Hopwm pacueta npodYHoCcTH)

© 2025 LIKTU-Bubpoceticm



A3bIKk BBOAA UCXOAHbIX AAaHHbIX 157

IL_LBP CCbIfIKa Ha Hanps»KeHNsa o4HOW U3 KaTeropun, yuYnTbiBatoLL NX
ceiCMnYecKue Harpysku, Ans yyeta MHepLUMOHHbIX Harpy3oK Ans
Tpy6 «6onblioro» guametpa (cm. [punoxerve XV)

™n: TEXT

eauVHULBbI: -

3Ha4yeHue no -

YMOJHaHUIO:

obnactb CCbifika Ha paHee onucaHHbI komangon POST
BO3MOXXHbIX Habop pesynbTaToB (LS), mna: S2_MRZ, S2_PZ1,
3HaYEHUIA: S2 PZ22,S | PZ EQ9 B, EQ9 C, EQ9 D, SOL,

SGM2, SOL (B 3aBUCMMOCTA OT NPUMEHSIEMbIX
Hopwm pacueta npodYHoCcTH)

SL_SBP CCbIfIKa Ha Hanps»KeHNsa OgHOW U3 KaTeropun, yuYnTbiBatoLL NX
BTOPUYHbIE HArpy3ku, Ans Tpy6 manoro gnameTpa (yyer
«cencmmnyeckoro cmell eHmst onop» ana TMO(tpy6bl manoro

avameTpa)), cm. [punoxenne XV

™n: TEXT

eauHULbI: -

3Ha4eHve no -

YMOMYaHUIo:

obnactb CCbifika Ha paHee onucaHHbI komangon POST
BO3MOXHbIX Habop pesynbTatoB (LS), Tvna: SRK, S_III, EQ10,
3HaYeHuit: SGM3, SE (B 3aBMCMMOCTV OT NpuMeHsieMbix Hopm

pacyeTa NPoOYHOCTH)

[Mprmep :
POST REP load hot = 'LC4', load cold = 'LC6', load des = 'LCl', skip str = '$§', skip out = 'ye

lpumeyaHus:

(1) Cwm. [Npunoxenue V1.;
(2) Ccbinka Ha BenuM4uMHbI fONyCKaeMbIX Harpy3ok onpegensietcs napametpom OTT_REF nnsa

KOMaHz, OnUCbIBaKoLLUX KrnanaHbl pasHon KoHdurypaumu. [lonyckaemMble Harpysku 3agaroTcs
B dhanne vv_ott.dbs.

(3) Mpu 3agaHnm REP_TYPE = 'ADVANCED' meHsieTcsa copma cBogHbIX Tabnuy, B darine *.sup,
a pesynbTaTbl BbIGOpa NPYXUH yNpyrnx ornop npuBogsTcs B COOTBETCTBUM C NapaMmeTpaMmm
SPR_SFPMIN, SPR VARTOL n SPR_TRTRAV. Cm. Takxe [lpunoxenwue VI.

Cneuundmkaumna pna Habopa AonycKaeMbiX Harpy3oK Ha onopbl
(SUP_LOADS)

Komanga SUP_LOADS cnyxuT Ans oOnpegeneHus CChbIIok Ha 3Tanbl pacyeta unm  Habopbl
pe3ynbTaToB, UCMNOMb3YHOLLUXCS MPY NPOBEPKE 4OMNyCKaeMbIX Harpy3oK Ha OMnopbl.

Twvn: o6l as MHOroCcTpoYHasi kKoMaHaa
MapameTpbl:
TABLE CCbinka Ha UMsi CTaHgapTa
™n: STRING
eanHULBI: -
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MoakomaHAbl-NapameTpbl:

3Ha4veHune no -

YMOJHaHUIo:

obnactb [JOJIPKHO coBnagath ¢ nornem Table Name Ttabnuupl
BO3MOXXHbIX «Supports» ¢ nepevyHem CTaHOapTOB,

3HaYEHUI: npucyTcTyow mnx B darine SUP_LDS.MDB

MODE CCbIIOYHOE UMS pexuma, AOfs KOTOpPoro NPOBOAUTCHA CpaBHEHWE
pacyeTHbIX M JOMycKaeMblX Harpy3ok. Mms pexuma gormkHO cTporo
COOTBETCTBOBATL UMeHaM, npegonpedeneHHsiM B Tabnuuax
SUPPORTS (MOD1, MOD2, MOD3) unn LOADS (konoHka "Labels™)
B chavine SUP_LDS.MDB.
™n: TEXT
eauHULbI: -
3HayeHue no -
YMOMYaHUio:
obnactb npegonpegeneHHble UMeHa B Tabnuuax
BO3MOXXHbIX SUPPORTS unm LOADS B danine SUP_LDS.MDB
3HaYeHuUN:

LOAD cchbinka Ha aTtan pacyeta (Load Case, komaHga SOLV) wnm Habop
pesynbtatoB (Load Set, komaHga POST), B KOTOPOM BbIMUCISETCSA
Harpyska Ha onopebl.
™n: TEXT
eauHuLbI: -
3HayeHue no -
YMOYaHuio:
obnacTb chnydaun HarpyxeHus, npegBapuTENbHO ONUCaHHbIE
BO3MOXXHbIX B kKomaHae SOLV, a Takke Habop pe3ynbTatoB
3Ha4YEHUI: wina "SUPP" (komaHga POST)

MpumeyaHua:
1) TMporpamma Takke BOCNPUHUMAET NpeablayLL i CUHTaKCUC 3TON KOMaHAbI, UMEOLL U BUA:
SUP_LOADS table = "LISEGA 2010RS", sup modl = 'LCl', sup mod2
'LS7', sup mod3 = 'LS8'

HO B nmpouecce pegaktmpoBaHusa dianna *.dp5 B cpeae DDE npeobpasyeT AaHHble B
ONUCaHHbIN Bbilwe dopmar:

SUP_LOADS table = "LISEGA 2010RS"
& mode = '"HY3', load = 'LC1'
& mode = 'HY3+MP3', load = 'LS7'
& mode = 'HYD3+I3', load = 'LS8'

2) B ogHoM dhavine gonyckaetcst HanMune pasnnyHblX Tabnuuy, ¢ 4onyCckaembIMn Harpy3kamm

Ha onopbl
[TpuMeps! :
SUP_LOADS table = "LISEGA 2010RS"
& mode = '"HY3', load = 'LC4'
& mode = 'HYD+MP3', load = 'LS3'
SUP_LOADS table = "HI-068-05-MP3"
& mode = 'Bec', load = 'LC5'
& mode = 'Temnepatypa', load = 'LC4'
& mode = 'Bec+MP3', load = 'LS3'
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SUP_LOADS table = "TITAN-2 R1 7"
& mode = 'NOC', load = '"LC5'
& mode = 'ANOC', load = 'LC4'
& mode = 'NOC+SSE', load = 'LS3'

AKcnopT Harpy3okK Ha onopbl Tpybonposoaa B LICAD (DP2LCD)

KomanHga DP2LCD cnyxut gna cneuudmkaumm napameTpoB And 3Kcrnopta Habopa Harpysok 13

dPIPE B LICAD® Cwm. Npunoxexune XVI.

Tun: o6l a8 MHOrocTpodHas KoMaHaa
MapameTpbl:
LCD_VER Bepcus nporpammel LICAD.
™n: TE
eaVHULbI: -
3HayeHue no ymonyanuo:  LICAD_RS_EN
obnacTb BO3MOXHbIX 'LICAD_RS_EN' v 'LICAD_10'
3Ha4YeHun:
ANGLE [onyckaemMblin yron OTKIOHEHNS1 ONOpPbI OT HanpaBrieHUs Ocen,

nepneHauKyNspHbIX ocK TpyGbl. ECnv OTKNOHEHWe NpeBbILLeHo, NporpammMa
BblAaeT npeaynpexaeHne unm owneky

™n: REAL
eaVHULBbI: rpag.
3Ha4yeHue Nno ymonyaHuo:  2.5°
obracTb BO3MOXHbIX > (0° < 30°
3HaYeHUI:
SH_MODE Pexum, ucnonbaytow nica ana seibopa npyxuH B HacTponkax LICAD
™n: TEXT
eaVHULBbI: -
3HayeHue no ymonyanuio:  'COLD'
obracTb BO3MOXHbIX 'COLD' umm 'HOT
3HaYEeHUI:

B 3asucumocmu om napamempa SH_MODE npoepamma onpedensem dns LICAD e kayuecmese
«paboyeli» Hagpy3Kku Ons nNpy»KuH eenu4uHy u3 'COLD' unu 'HOT'. CoomeemcmeeHHO emopasi
Haepyska bydem nepecyumaHa Yepes XeCmKOCMb MPYXUHbI U NepeMeu,eHust

SKIP YnpaBneHue dumnbTpammn akcnopTa AaHHbIX Ans onop n3 dPIPE
™mn: TEXT
eaVHULbI: -
3HayeHue no ymonyanuo:  'STRICT
obrnacTs BO3MOXHbIX 'KKS'; 'DP5'; 'STRICT; 'OFF'
3Ha4YeHun:

napamemp SKIP mMoxem ripuHuMamse credyroujue 3Ha4eHUs:
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KKS — HazpysKku 0nisi orop, 8 Komopblx omcymcmeyem ux udeHmugbukamop (KKS), 3anucaHHbIl 8
rnone NOTE He ebigodssmcs

DP5 _ Hazpysku Onis oriop, Ha komopsbie deticmayem npasursno komaHd SKIP_SUP u SUP_SKIP
He 8bigodsmcs

STRIC — 6riokupyemcs 8b1800 pe3yrbmamos Ori1 8CeX 0rop, K KOmopbIM MPUMEHUMbI rpasura

T 'KKS'u 'DP5" + He 8b1800simcsl Hagpy3KU Ha Oropbl, eC/lU OHU pacrosazaromcs 8 yanax
aleMeHmMo8, omJsuYHbIX om rpsMol mpybbl, omeoda u nepexoda

OFF —_ 8ce rposepKu 8bIKMHYEHbI, 8bI800SIMCS Ha2py3Ku 01l 8CEX Orop

S_CAT

ceficMuyeckas kaTteropust TpyGonposoaa

™n: TEXT
equHUUBbI: -
3Ha4yeHue rno ymondanumio: 'l
obnacTb BO3MOXHbIX 5 e
3HAYEHWUN:

MoakomaHAabl-Na pamMeTpbI:

TYPE npegonpeneneHHbIi TMN Harpy3ku

™n: TEXT

eavHUUBbI: -

3Ha4eHue no -

YMOMYaHuto:

obrnacTs BO3MOXHbIX onpefensieTcs B 3aBUCUMOCTU OT nNapameTpa
3HaYeHUI: LCD_VER, cm. [punoxexue XVI

LOAD kombuHauus Harpy3ok

SF

NOTE

™n: TEXT

eauHULbI: -

3Ha4eHve no

YMOMYaHMIo:

06racTb BO3MOXHbIX KOMOMHaLWs Harpy3oK Ha onopbl, cM. [NpumevaHve
3HaYEeHWUI: (1

HOPMaTUBHbIV MOBbILLAKOLLL U KOSPMUNEHT

™n: REAL

eaVHNLbI: -

3HayeHue no 1.

YMOJTHaHMIO:

06racTs BO3MOXHbIX > 0, cm. lNMpumeyaHwe (2)
3HaYeHUI:

0603HaveHne

™n: STRING

eaVHNLbI: -

3Ha4YeHMe Mo YMOMYaHuIo: -

obrnacTs BO3MOXHbIX CM. OTpaHMYEHUst AN CTPOYHbIX 3HAYEHUN
3HaYeHUI: napameTpoB
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[Mpumep

DP2LCD lcd ver = 'LICAD RS EN', skip = 'KKS', sh mode = 'COLD', angle =
2, s _ctg = 'IT'

& TYPE 'COLD' LOAD "LC6" note = "XojomHasa Harpyszka"

& '"HOT' "LC4" note = "Pabouasa Harpyszka"

& 'NE' "LC4" note = "HY3"

& 'HTEST' "LC7" note = "I'II"

& 'NE_PZ' "LD1 + LS11" note = "HS+I3"

MpumeyaHus:

1. MapameTtp LOAD MoOXeT ccbinatbesa nmbo Ha pacdetHbin cnydan (LC), nmbo Ha Habop
pes3ynbTaTtoB C Harpy3kamu Ha onopy (LS TYPE = 'SUPP'), nn6o Ha anHamudeckuin pacyet (LD).
[na KoMBMHaUMKM Harpy3ok ¢ CeMCMMKON HeobXoaMMo 3adaHue "6a3oBor” (CTaTM4ecKkom)
Harpy3ku, C KOTOPOWM COYMETAETCSI HAarpy3ka OT 3eMIIETPSICEHUS.

2. lMapametp SF npumeHuMm Tonbko npu akcnopTe Harpy3ok anst LICAD-10 ( LCD_VER =
'LCD_VER_10", cm. Takxe [NpunoxeHne XVI

YnpaBneHue nogknovyaemMmbiMu 6azamm aaHHbIx (DBF)
Komanga DBF onpegensieT MmecTopacnonoxeHve nogknovaemMbix K nporpaMmme 6a3 gaHHbIX:
anumn Lﬁw

=) Qaiinel MaTEepHanE! M KPHBbIE YCTanocTi

® B/ Matepnanbi, 3n-Tel Tp-aa, 3agaHns D:\Program Files\dPIFE 5.27_W'mat.dbs

- Bf; Onopel TpyBonposoga

- OTuéTtel

’CoxpaHﬂTb B peecTpe ']
[+ KoHTponEHEIE NapameTpel
-- 3agaHumA ToyBib!
0T
paguka D:\Program Files\dPIPE 5.27_W'pipe.dbs
’CoxpaHﬂTb E peecTpe v]
Bankmn

D:\Program Files\dPIPE 5.27_W'beam.dbs

’CoxpaHﬂTb E peecTpe v]

3a0&HWA Ha PACYET M NOCTNPOLECCOPY

D:\Program Files'dPIPE 5.27_W'en-US\zolv.dbs

CoxpaHaTb B peecTpe - Cbzop...

orr
D:\Program Files\dPIPE 5.27_W'wiv_ott.dbs

CoxpaHaTb B peecTpe - Cbzop...

o o o
=] =] =
o o (]
[=] [=] =]
=] =] =]

OK ] [ Cancel ] [ Help
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Bo Bpemsi ceaHca paboTbl C MporpaMmont B 3aBUCMMOCTU OT BbiOpaHHbIX onuuii Nonb3oBaTens MOXeT

yNpaensats NyTaMu K diannam ¢ 6asamm gaHHbIX:

e Mpu BbIOpaHHOW onumn "coxpaHsmb e peecmpe” Ny K 6azam NponucbIBaloTCA B
CUCTEMHBIV peecTp 1 NOAKMIYaTCA aBToMaTM4eCK/ Npuy cnegytollemMm ceaHce paboTsl;

e Mpu BblOpaHHOW onumn "coxpaHumeb e ¢hatsie” nym k 6asam gaHHbIX NPONUCKLIBAKOTCS B
hanne <ums 3agadun>.dp5 1 CTaHOBATCSA akKTMBHBIMU MpU 3arpy3ke CyLecTBYOLen MOgenu;

e pun BblOpaHHOW onummn "coxpaHsamb e ¢hatiszie omHocumesibHbie nymu” Nyt K 6asam
MPOMMUCBIBAOTCA Kak OTHOCUTESNbHbIE, B MPOTUBHOM Crlyvae MponuchIBaloTCS MOMHbIE Ny TH,
YTO MOXET BbI3BaTb NPobnemMbl Npu NepeHoce Moaenu Ha Apyron KoMnbioTep.

Twn:

o6l as ogHOCTPOYHas KomaHaa

MoakomaHAbl-NapameTpbl:

B uHTEppeiice nporpammel napameTpsl PRE_FMT u PST_FMT onpegensarotca B guanore

coaepxallero 6a3y AaHHbIX MO NpyXUHaMm;
coaepxallero 6a3y AaHHbIX MO MaTepuanam;
cogepxalero 6asy gaHHbIX no Tpy6am n otBogam;
cogepxalero 6asy gaHHbIX No Gankaw;
coaepxallero 6a3y gaHHbIX No gemndepam;
coaepxallero 6asy AaHHbIX MO 3a4aHUsIM Ha pacyeT u
NOCTTNPOLIECCOPHYI0 06paboTKy pe3ysnbTaToB,;

nyTb K dhaiiny, cogepxalyero 6asy faHHbIX C 40MyCKaeMbIMU Harpy3kamu

Ha naTtpybkun TpybonpoBoaHOM apmaTypbl;

nyTb K dhaiiny, cogepxalyero 6asy faHHbIX C 40MyCKaeMbIMU Harpy3kamm

nyTb K doaiiny, cogepxaly ero WwabrioH Ana pacnedyaTtky NIMCTUHra UCXOAHbIX

SPR nyTb K channy,
MAT nyTs K doanny,
PIPE nyTs K doanny,
BEAM nyTs K doanny,
DAMP nyTs K doanny,
SOLV nyTb K channy,
VALVES
SUPLOAD
Ha ornopbl Tpy6onpoeoaa;
PRE_FMT
OaHHbIX (dann *.0UT);
POST_FMT

nyTb K doaiiny, cogepaly ero WwWabroH Ana pacnedaTtku pesybTaToB

pac4yeToB (chavinbl *.RES 1 *.SUP).

™n:

eauHULbI:
3Ha4yeHue no
YMOMYaHMIo:

0bnacTb BO3MOXHbIX

3HaYeHWn:

STRING

blank

[nvHa cTpokn He orrkHa NpeBbiwaTts 259 CMMBOSIOB.

Onuynn/Ot4eTsi/LLIab0HBbI,

[Ipumep:
DBF
& spr = "D:\Program Files\dPIPE 5\sh.dbs"
& mat = "D:\Program Files\dPIPE 5\mat.dbs"
& pipe = "D:\Program Files\dPIPE 5\pipe.dbs"
& beam = "D:\Program Files\dPIPE 5\beam.dbs"
& damp = "D:\Program Files\dPIPE 5\dmp.dbs"
& solv = "D:\Program Files\dPIPE 5\solv.dbs"
& valves = "vlv ott.dbs"
& supload = "D:\DBS\sup lds.mdb"
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OTmeHa BbiBoAa pe3ynbTaToB no 3aronoskam (SNOHEAD)

Komanga $NOHEAD nosBonsieT 3abrokvMpoBaT MNevatb CBOAHbIX Tabnuuy no  3arornoBkam,
onpegensembliM komangamu NAME. MNpu Hannyum B dhanne aTon KoMaHabl pasbueHre no 3aronoskam
coxpaHseTcss npu npocmoTpe pacyetHon mogernm B PIPE3DV, HOo B pacneyatke pesynbTaTtoB
CBOAHble Tabruupl MO pesdyrnbTaTaM pacyeTa nevaTalTcs AN BCEN pacCYMTbIBAEMOW CUCTEMBbI, 3a
UCKIMIOYEHMEM YYaCTKOB, MOMEYEHHbIX Kak "rpaHnyHble ycnosus", cMm. komaHgy SKIP_STR.

KoHeL ncxoaHbix aaHHbIX (END_OF_DATA)

KomanHga END_OF_DATA orpaHudvsaeT UL B dpanne *.dp5. Bca nHdopmaums, cnegytolyaa 3a aton
KOMaHZA oW NporpaMmoin UrHopupyeTcs.

JlokanbHble KOMaHAbI

JlokanbHble KOMaHAbl MOXHO pasgennTs Ha reomeTpuyeckme ( onpeensioLl e NPOCTPaHCTBEHHY O
reomeTputo TPyGONpoBoAa) 1 y3roBble (T.e. KOMaHAbl, KOTOpble NPUBSA3LIBAIOT K Y3y, yXe
OnMcaHHOMY FeOMETPUYECKUMU KOMaH4amu, Te Ui MHble KOMMOHEHTLI TpyBonposoaa).

eomeTpusi TPyGonpoBoAa onpeaenseTcsi C MOMOLL b0 NOCNeAOBaTENbHON LENOYKN FreOMETPUYECKNX
komaHa. OgHa Takas HenpepbiBHas Lenoyka obpasyeT BeTBb TpybonpoBoga. Kaxaas BeTBb
TpybonpoBofa HaunHaetcs komaHgo FROM. TMpsimoii yuacTok TpyGonpoBoaa Mexay ABYMS
y3rnamu, B KOTOpbIX B IBHOM BMAE 3agaeTcs HarnpaslieHue, HasbiBaeTca nponeTom TpybonpoBoaa.
BeTtBn TpyGonpoBoaa MoryT 3aMblkaTtbCsl Ha cebsi. Bce anemeHTsl Tpy6onpoBoga, pacnornoXeHHble B
OO HOM nporeTe, AOIMKHbLI UMETb HEHYNEBYIO ANMHY, KPOME CrlydYaeB cneunansHO OroBOPEHHbIX.

[ns onpeneneHnss MPOCTPaHCTBEHHOW reoMeTpum TpybonpoBoga MOXHO UCMONb30BaThL Moo
AekapTtoBy, nMbo cdpepuyeckyto cuctemy koopauHat. Kaxabii SnemMeHT pac4eTHOM MOgen umeet
HanpasneHve 1 onvHy. [ina 3agaHuna HanpasneHns ucnonb3ytotes napameTpsl DC unn DS.
MapameTtp DC — 570 MaccuB M3 TpexX YMcen, 3agaroLLl i HanpaBlieHWE OCK 3NeMEHTa B 4eKapToBOM
cucTteme KoopauHart. B kauecTBe 3HaYeHun A4nst 3TOro MaccuBa 3a4alTCs NPOEKUMM SNeMeHTa (Mnm
nponeta TpybonpoBoaa) Ha rnobaneHble koopanHaTtel XYZ, nmbo ero HanpaersitoLLL e KOCUHYCbI (CM.
pucyHok). Kpome Toro, ¢ nomolL bio napameTpoB DC MOXHO onpenenuts ANMHY nporeTa
Tpybonposoaa:

LEN = J.Du::*(ljﬂ + D02 + DO

Mpn aTom gonyckaeTcs He onpeaensaTs ANMHY O4HOro U3 3fIEMEHTOB B NMpOseTe, Npu 3TOM OHa Oyaet
BblYMCIIEHA KaK pa3HOCTb Mexay BennduHon LEN n cymmon AnnH ocTanbHbIX 3f1eMeHToB
(MCKNoYeHne CocTaBnSET ANEMEHT AN 3a4aHnUs MOHTaXKHOM pacTsbkkm "CS", AMHa KOTOPOro MoxXeT
ObITb PaBHOW HYIIO).

[MpumMmep:
10: £ dc 500 0 O 500
20: p 100
30: p
40: p 100 100 100 200
50: p 200 . . g =T
10 20 30 40 50
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B atom npumepe anvHa anemenTa 20 — 30 aBTomatmyeckm Bbluucnsetcs kak 500 — (100 + 100 + 200)
=100

z
H._R‘\ %
\RM
DC{3) N
|
|
|
| DC(2)
DC(1) ~ — v
e [
- | &
T

Onpep,enel-me HanpaBlieHUA 3remMeHTa B I,EI,(EKaII)TOBOI?I CUctemMe KoopauHat

AHanornyHbii napameTp DS onpenenseT HanpaBreHne anemeHTa (y4actka TpybonpoBsosa) B
cdrepuyeckorn cucteme koopauHart. Npu 3Tom nepBbi aneMeHT Maccma DS(1) cootBeTCcTBYET
asMmyTy, T.e. yrny B rpagycax mexay rrnobansHon ocbio OX 1 Npoekunen anemeHTa Ha
ropusoHTaneHyto nnockocts XOY. MNonoxutensHoe HanpaBneHve yrna oTcyUTbIBAETCS OT rriobansHom
ocn OX 0 ropusoHTanbHOM NPOEKLMM 3NEMEHTa NPOTMB YacoBOW cTpernku. BTtopon anemeHT Maccrea
DS(2) onpenensieT HakmMoH, T.e. yron Mexay OCbl 3MIEMEHTa 1 ero NPoeKUMEN Ha ropU3oHTarnbHYH
NMNocKocTb. [MonoXuTensHoe HanpaBfieHWe OTCUUTLIBAETCS OT FOPU3OHTaNbHON NPOEKLMM SNEMEHTa
BBEPX A0 OCMK aneMeHTa. TpeTbe 3HavyeHue napametpa DS mMoxeT onpegensts AnvHy nporeta.

X

OnpegeneHue HanpaBneHust aneMeHTa B chepnyeCcKon cuctemMe KoopauHaTt

CunTakcuc napametpoB DC u DS sBnsietcs obLnm Ans Bcex NokarbHbIX KOMaHg U NPUBOAUTCS
HVKe:

DC(3) 3apaHue HanpaBneHus TeKyLL ero nposeta B 4EKapTOBbIX KOOPAUHATax
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™n:
eauHULbI:

pasMepHOCTb:
3Ha4YeHne No YMOIYaHUIO:
obnacTb BO3MOXHbIX
3HAYEHNI:

REAL

nmbo 6e3pasmepHbIn napameTp, 6o B MM, ecnm
onpeaenseTcs AnvHa nponeta (Cm. ooL e
3ameyvaHus)

MaccuB u3 3-X 3N1EMEHTOB

BCE TPW 3NIEMEHTA MaccuBa He MOryT O4HOBPEMEHHO
ObITb paBHbI HY IO,

DS(3) sagaHne HanpaBneHust TeKyLL ero nporeTa B chepmyeckux KoopgmHaTtax

MpumeyaHue:

™n:
eauHULbI:

pasMepHOCTb:
3Ha4YeHne No YMOIYaHUIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

REAL

nepBbIN U BTOPO 3fIEMEHTLI MaccmBa — rpagychl,
nocnegHui anemMeHT — AnvMHa nporieta B Mm (CM.
obLime 3amevaHus)

MaccuB 13 3-X 35IEMEHTOB

000

DS(3)=0

lMapamempb! DC u DS mo2ym nosienssimbcs npakmu4ecku 8 iioboli ezeomempuyeckol KomaHde.
UcknroyeHue cocmaernsiom ariemeHm Omeod (2), a makxke nobbie ariemeHmsi, crnedyrowue 3a
anemeHmom Omeod (1). Npu Heobxodumocmu 3aBamb HOB0€E HaripassieHue cpa3y ecried 3a
omeodom [Monb308amerto credyem Ha4amb HOBYHO 8eMEb:!

HEBEPHO:

10: F dc = 1, 1000, O, cs = 'Pipe1’, Ig = 'LG1"'

20: P

30: Br=300,dc=-1,0,0

40: P dc = -1000, 500, 0.5, cs = 'Pipet’, Ig = 'LG1'

BEPHO:

10: F dc = 1, 1000, O, cs = 'Pipe1’, Ig = 'LG1"'
20: P
30:Br=300,dc=-1,0,0

30: F dc = -1000, 500, 0.5, cs = 'Pipe1’, Ig = 'LG1'
40: P

lNocnedHee ozpaHu4eHue bbino 8eedeHo 8 npogpammy, HaduHass ¢ Bepcuu 5.20 (Monb 2010). Tpu
OMKpbimMuu cmapbix Modersiel, co30aHHbIX 8 nNPedbIOyWUX 8epPCuUsIX MpoepaMMbl, 10sI8ISemMcs

npedyrnpexoeHue:
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P afin "D TEMPYEEND_BREAK.dpS” cosaaH © HENOML30BaHHEN NpeAblAYILEH BepckH dPIPE,
‘*-L'/ KoHEepTHpoBATE daiin?

AHanornyHble KomaHabl NCNOMb3YTCA TakxKe ANs onpeaeneHns NIMHUM AencTBus
OHOKOMMOHEHTHbIX ONnop:

DC/DS/DIRL(3) HanpaBrieHne AeNncTBMSA ONopbl B AEKAPTOBbIX/CHEPUYECKNX UM NIOKANbHbIX
KoopauHaTtax.

DC 3apaeTcs B BUAEe MaccvBa U3 Tpex YMcen ¢ NpoekumMsmMmn ocu OeicTBuUs
onopbl Ha rnobanbHele ocu (Hanpumep: DC = 0, 1, 2), nnbo, ecnm NUHKA
OeNcTBMSA onopbl COBNagaeT C OAHOW M3 rnobanbHbIX OCel, TO BO3MOXHA
KopoTkas 3anucbk: DC = X ('Y', 'Z)

DS onpepnensieT HanpaereHe NMHUM OEeNCTBUSI OMOpbl B CAEPUYECKNX
KoopauHatax. 3agaeTtcs B BUAe MaccvBa U3 ABYX YMCEN: YIIOB B rpagycax B
rOpu3oHTanbHON 1 BEPTUKANbHOMN MAOCKOCTAX (CM. aHarnornvHyto komanay DS,
ncnonb3yoLL yocs Ans BBoga reometpumn Tpybonposoaa)

DIRL 3apaeTcs B BUOE MaccmBa M3 TpeX YMCen C NPOeKUMsiMM OCU JENCTBUS
onopbl Ha foKanbHble 0cK y4acTka Tpyoonposoaa (Hanpumep: DIRL = 0, 1, 1),

nmbo, ecnun NMMHUA OEeNCTBUSI OMOpbl COBMaAaeT C OAHOM M3 JIoKasbHbIX OCEN, TO
BO3MOXHa kopoTkas 3anucbk: DIRL = 'A' (H', 'N')

Havano setsu (F)
Mpamas 1py6a (P
O1BOA-1 (B)

O1BOA-2 (B)

CekTopHoe koneHo (MTR)

MNepexon (R

Apwmatypa (V

YrnoBson knanaH (komaHabl V1, V2)
YHuBepcanbHbIi komneHcaTop (EJ)
OceBon komneHcartop (EA)
Cosuroson komneHcaTop (ET)
LLlapHupHbI komneHcaTop (EH)
KapaaHHbin komneHcatop (EG)
2Kectkaga ceasb (RX/RP)
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Ynpyrum anemedt (FJ

MoHTaxkHasa pacTaxka (CS)

banka (S)

KoopauHatel yana (POS

Tponnuk (TEE)

CeapHon wos (WLD)
CocpenoTtoyeHHbivi Bec (CW)

Cocpe0ToYEHHbIE Har

AHkepHas onopa (ANC)

LLlectvkomnoHeHTHasa onopa (SUP)
JInHenHaa ABYXCTOPOHHASA onopa (STS)

YrnoBas onopa (SRS)
JInHenHas ogHOCTOPOHHAA onopa (komaHabl STS+, STS-)

Hanpaenstouiasa onopa (STG, STG-)
MpyxuHHasa noasecka/onopa (SPR)

JKecTtkas noasecka (ROD)

emMn DMP

OuHamunyecknii amopmaatop (SNUB)
OuHamunyeckuii ynop ¢ 3asopamu (DGAP)

3km (FOR

CocpenoTtoyeHHada auHamuyeckas cuna (DERC)

BblBOO BpeMeHHbIX 3aBucrumMocTei/Ykasatens nepemeutenuii (TH_OUT)

LononHutensHble TemnepatypHble HanpskeHus (STR_DISC)

MHuumanmsaunoHHble KOMaHAbI

MHnumanm3aumoHHble komaHabl ONOMNHSAT NokanbHbIe reoMeTpuyeckne KoMmaHbl, onucbiBaroLl e
reomeTpuio Tpybonposoaa. MNpu paboTe ¢ rpadmyeckum MHTEPGENCOM NPOorpamMmmbl 3T KOMaHAbl
MOTyT BbITb aKTMBMPOBaHbI C UCMOMb30BaHNEM MHCTPYMEHTa BbIOOPKM.

KomaH
aa

OnwucaHune

BO3MOKHble 3Ha4YeHuA

3HayveHmA
no

YMONYaH
nto

MNpumeya
HUA
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Ccblinka Ha MeHa CeYeHun,
WHUUManM3aums mna npeaBapuTernisHO ONMCaHHbIX
CcsS . . - (1), (2)
cevyeHus komangon PIPE unn komaHaon
BEAM
Cchbifka Ha MeHa Harpy304HbIX
VHULManM3aums Harpy30o4HOW | rpynmn, npegBapuTenbHO
LG - (1), (2)
rpynnel onucaHHbIX napameTpom LG
komanabl OPVAL
naeHTMgMKaumMoHHoe UM MpounssoabHaA cTpoKa 4o 32
NAME - (3)
y4yacTka Tpy6onposoaa CMMBO/10B
Knacc 6esonacHocTu
acTKa 6onposoaa
CLS yHacTKa TpybonposoA cs=1unncls=2 2 (2)
(npumeHum gns Hopm
ASME NC/NB)
MpusHak Tpy6 manoro
SBP AnameTpa, CM. sbp =‘yes’, sbp =‘no’ ‘no’ (2)
MNpunoxkenue XV
Cenicmunyeckan KaTeropus
SCTG | (npvmeHMMO aNs HopM sctg =‘I' uau ‘I’ wan ‘NI’ ‘N/A (2)
PNAE, GOST)
Mpumeyanus:
(1) KomaHnga o6s3aTensHO gormkHa NpMcyTCTBOBaTh B Hadane BetBu (komaHga EROM)
(2) [encTtBune pacnpocTtpaHsaeTcsa nMbo 00 KOHUa BETBU, MO0 40 NOSABREHMS

crneaytoul e koMaHabl

@)

[eiicTBre pacnpocTpaHsaeTcs A0 NoABMeHUs criegylollei komaHabl. KomaHaa

no3BoisieT NpMcBanBaTh florMyeckne MMeHa ydactkam Tpybonposoga ans
rnocnenyoLL ero YacTMYHOro oTobpaXkeHns MoAeny 1 pacrnedaTk OCHOBHBIX
pe3yrnbTaToB pacyeTa Mo BblgereHHbIM y4YacTkaM B KoHLUe daiina ¢ pacrnedaTkom
pesynbTatoB (*.res). [lencTBre 3TON KOMaHAbl ANs BCE MOAENN MOXHO OTMEHUTb
npu nomotun komaHabl SNOHEAD = 'YES'

Havano BetBMm (F)

Tun: nokanbHas reomeTpnyeckaa KomaHaa

DyHKUMA: onpenensieT Hayano BeTBU

MapameTpbl:

DC unu DS: onucaHne napameTpoB cM. B pasaene "JlokanbHble KoMaHabl"

CS vHUUmanusauusa tmna ceveHuns

™n:
eanHULBI:

TEXT

3Ha4eHune no ymMmorn4aHuio: obsa3aTenbHbIN napameTp, eciim Tekyllee cevyeHne

HEe WHUUManM3npoBaHo. B NPOTMBHOM Clly4ae,
NPUHMMaAaET 3Ha4YeHne TeKyLl ero ce4eHus.

obnacTb BO3MOXHbIX ceveHne O0SmKHO bbb npegBapuUTeribHO OnncaHo

3HaYeHun:

komaHgon PIPE wnn komaHgon BEAM

LG vHUUmManusaumsi Harpy3o4HOn rpynnbl
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™mn: TEXT

eaVHWLbI: -

3Ha4yeHne No yMonyaHuio: obsizatenbHbIn napameTp, ecnv TekyL as
HarpysouHasi rpynna He uWHUUManuanposaHa. B
NPOTMBHOM Crlyyae, NPYHUMAaeT 3HavYeHne TekyLL en
Harpy304HOW rpynnebl.

obnacTb BO3MOXHbIX Harpy3o4Has rpynna gosbkHa ObiTb npegBapuTeNnbHO
3HaYeHWn: onucaHa opHow u3 nogkomadg "LG" komaHabl
OPVAL

NAME voeHmdwmKkaumMoHHoe nMs yyacTka Tpybonposoga

™mn: STRING

eaVHWLbI: -

3Ha4YeHne Mo YMOMYaHuio: nycTas CTpoka Tekyllee NaeHMGVMKaLMOHHOe NMSI.
obrnacTs BO3MOXHbIX CM. OrpaHMYeHUst ANs CTPOYHbIX 3HAYEHUN
3HaYEHUN: napameTpoB, AnnHa He Gonee 32 CMMBOIOB

SBP npusHak oTHeceHus yvacTka TpyoonpoBoaa K "Tpybam manoro

anameTpa” (MHUUManM3aunoHHbIN napameTp)

™n: TEXT
e HULBI: -
3Ha4vyeHune no ymorn4yanuo: ‘NO'
0bnacTb BO3MOXHbIX YES', 'NO'
3HaYeHWn:
[Mpumep:
1000: F DC O 0 1 CS '108x10'" LG 'Linel' name = "Jluuug 1"

VI :

1000: F O 0 1

'108x10" 'Linel' "JImHmMsa 1"

Mpsamas Tpy6a (P)

Tun: JloOKanbHaa reomeTpuyeckada komaHga

DyHKUUA: onpeaenseT anemMeHT "npsmas Tpyba"”

MapameTpbl:

LEN gnvHa anemeHTa

™n: REAL
eaNHNLbI: MM
3Ha4yeHue no ymonyanuio: 0
obracTb BO3MOXHbIX LEN=0
3HaYEeHUI:

DC wnu DS: onucaHve napameTpoB cM. B pasgene "JlokanbHble KoMaHabl"

CS vHUUManusauusa tmna ceveHuns
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™n: TEXT

€ONHNLIbI: -

3Ha4YeHne No YMOYaHuo: 006A3aTenbHbIA NapaMeTp, eCrin TEKYLLLee CEYEHNE He
WMHMUMann3MpoBaHo. B nmpotmBHOM criyyae,
NPVHUMAET 3HAa4YEHNE TEKYLLLErO CEYEHUS.

obnacTb BO3MOXHbIX ceyeHune JomKHO ObiTb NpeaBapuUTENbHO ONMCaHo

3HaYeHun: komaHgon PIPE

mnu:

XS cMeHa TMna ceyeHnst TonbKo Ans Tekyllero anemMeHTa 6e3 u3aMeHeHVs Tekylll e BeNMYUHbI
[ONA BCEro ocTanbHOro yyactka

™n: TEXT

€ONHNLIbI: -

obnacTb BO3MOXHbIX ceveHune oSmkHO BbiTb NpegBapuTENbHO ONMcaHo
3HaYeHWn: komaHgon PIPE

LG nH1Mumanusaumusi Harpy3odHon rpynnbl

™mn: TEXT

eaVHWLbI: -

3Ha4yeHne Mo yMonyaHuio: obsizatenbHbIn napameTp, ecnv TekyL as
HarpysouHasi rpynna He uWHUUManuanposaHa. B
NPOTVBHOM Crlyyae, NPYHUMAaeT 3HavYeHne TekyLL en
Harpy304HOW rpynnebl.

obnacTb BO3MOXHbIX Harpy3o4Has rpynna gosbkHa ObiTb npegBapuTeNnbHO
3HaYeHWn: onucaHa ogHon n3 nogkomang "LG" komaHabl
OPVAL

NAME voeHmdwmKkaumMoHHoe nMs yyacTka Tpybonposoga

™mn: STRING

eaVHWLbI: -

3Ha4YeHne Mo YMOnM4aHuio: nycTasi CTpoka TekyLl ee uaeHTMdmMKaLMoHHOe MS.
obrnacTs BO3MOXHbIX CM. OrpaHMYeHus Anst CTPOYHbIX 3Ha4YEeHUN
3HaYEHUN: napameTpoB, AfnHa He Gonee 32 CMMBOIOB

SBP npusHak oTHeceHus anemeHTa kK "tpybam manoro guametpa”, cm. SBP
Mpumep:

2000: P 2300 DC 1 CS '108x10' LG 'Linel'
MIn:

2000: P 2300 DC 1 0 O Cs '"108x10' LG 'Linel'
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OTtBoa-1 (B)

T

Oteog mexay yanammn “20" n

DJCHOBHEIE NapamMeTpel ]
Oean.
[lCTannapTHsi 8 Mo YMOMUSHUID
Smin
1] Mo yMONYEHKKD
(]
SR s Flex
6.20418 BbIMMCNAETCA
Pagwyc Xt
400 2 Mo yMONYEHKID
Cancel elp

Tun: nokanbHas reomeTpuyeckas komaHaa
P yHKUUA: onpenenset anemeHT "otBog" (rmb, KoneHo)

MapameTpbl:

ID1) noeHmdMKaUnMoHHoe MMst 0TBoAa, onpeaeneHHoe nogkomaHaor BEND o6 e komaHabl

PIPE

™n: TEXT

eOVHULbI: -

3Ha4yeHue No YMOMYaHuio: -

obnacTb BO3MOXHbIX UMS1 [OIPKHO ObITb NpeaBapuUTerlbHO ONUCaHo
3HAYEeHUI: noakomaHgon BEND komaHabl PIPE

nnn

R2) paguyc otBoga

™n: REAL

eaVHULBbI: MM

3Ha4YeHWe Mo YMONYaHuio: -

0bnacTb BO3MOXHbIX R > 0; otBOA AOMKEH "BNMUCbLIBATLCA" B reOMETputo
3HaAYEHUI: y4yacTtka (CM. Npumep 3agaHusi reoMeTpum B pasgene

"JlokanbHble koMaHab!")

DC wnu DS: onvcaHue napameTpoB cM. B pasgene "JlokanbHble komaHabl". MapameTpbl
onpefensoT HanpaBneHne NporeTa, crnegyolLero 3a otBo4oM. HanpasneHus
anemeHTa BEND fomkHO oTnMyaTtbes OT TeKyL, ero HanpaeneHus (CM. npumep
3aaHnsa reomeTpum)
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XS1) 3afaHne mna cedeHna ona otBoda, €Clqim OHO OTnin4aeTCca OT CeYeHuA I'IpVIMbIKalOUJ,eVI

TpyObl

™n: TEXT

eaNHNUbI: -

3HaYeHME Mo YMOSHaHMIO: TEKYLLUA TUM CeYEeHUsI

obracTb BO3MOXHbIX ceveHune OoSmkHO ObITb NpeaBapuTESlbHO ONMcCaHo
3HAYEHUI: komangon PIPE

LG vH1UmManmsaumsi Harpy3o4HOM rpynnbl

™n: TEXT

eaNHNUbI: -

3HaYeHMe Mo YMOSNYaHMIO: TeKyLlasi Harpy3ovHas rpynna

obracTb BO3MOXHbIX Harpy3o4Has rpynna gosbkHa ObiTe npegBapuTenisHO

3HaYEHUI: onucaHa ogHou n3 nogkomarg "LG" komaHabl
OPVAL

OVAL 3nnunTMy4HOCTL (OBarbHOCTL) NONEPEYHOro ceveHuns (napameTp nepeonpenenseT

aHarnornyHyto BenuMuuHy, 3agarowytocs B nogkomanHge BEND o6 ein komaHabl
PIPE)

™n: REAL

eANHULbI: %

3Ha4yeHne no ymonyanuio: O unm BenuumHa, onpeaesieHHas napameTpom
OVAL, B nogkomange BEND o6l el komaHAabl
PIPE

obracTb BO3MOXHbIX 0<OVAL =100

3HaYeHUI:

SMIN mMyHumaneHasg TonwuHa CTeHKM O0TBOAA (NapaMeTp nepeonpenensaeT aHanornyHyo

BENMYuMHy, 3agaroLlyocs B nogkomange BEND obuwen komaHgbl PIPE )

™n: REAL

eaVHULbI: MM

3Ha4YeHMe No YMOSYaHMIO: BenuduHa, onpeaeneHHas napametpom SMIN, B
nogkomaHae BEND obuen komanabl PIPE

o6nacTb BO3MOXHbIX cM. npumeyHve (6) B komaHae PIPE

3HaYEHUI:

FLEX koadpmumeHT noaatnMBoCcT KpUBOMMHENHON TPy Obl, MCMOMNb3YOLW NACA Npy GOpMUPOBaHNA

MaTpulbl )KeCTKOCTN 3JIeMeHTa

™n: REAL

eaNHNLbI: -

3HaY€HME MO YMOSIHaHMIO: BbIMUCAETCS NPOrpaMmMolri aBToMaTMYeCKu B
3aBUCUMMOCTU OT UcNofb3yeMblix Hopm pacueTa.

obracTb BO3MOXHbIX FLEX= 1.

3HaYEeHUI:

FLNG uucno dnaHues no kpasam otsoga (yyet npu CODE = 'ASME_B311', 'ASME_NC', 'EN")

™n: INTEGER
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€ONHNLIbI: -
3HayeHune no ymonyaxuio: 0
obnacTb BO3MOXHbIX 0,1,2
3HAYEHNI:

XT Koa(hdmMUMEHT A9 KOPPEKTUPOBKM TOSLL MHbI CTEHKWU KOSieHa

™n: REAL
€ONHNLIbI: -
3Ha4yeHne no ymonyaHuo: 1
obnacTb BO3MOXHbIX >1
3HAYEHNI:

NAME voeHmdwmKkaumMoHHoe nMs yyacTka Tpybonposoga

™mn: STRING

eaVHWLbI: -

3Ha4yeHne Mo YMOMYaHuio: nycTas CTpoKa Unu Tekyllee naeHTMgmkaumoHHoe
ZIVER

obrnacTs BO3MOXHbIX CM. OrpaHuYeHns Ansi CTPOYHbIX 3HaYeHUn

3HaYEHUN: napameTpoB, AnMHa He 6onee 32 cMMBOSIOB

SBP npusHak oTHeceHus anemeHTa kK "tpybam manoro gunametpa”, cm. SBP

Mpu ncnonssosaHum Hopm ASME/EN B guanore nosiBnsieTcs 4ononHUTENbHas 3aknagka ¢
KO3 MEHTAMU MHTEHCUAMKALIMK HAaNPSXKEeHWUIA

lpumeyaHus:

1)  lpu 3adaHuu omeoda ¢ nomowibto napamempa ID He donyckaemcs ucnonb308aHuUe rnapamempa
XS

2) BadaHue umeHu napamempa R sengemcs obsizamernbHbIM

3) [llonHbil y2orn omeoda dormkeH Haxooumbscsi 8 duanasoHe: BEND ANG < a < 180° -
BEND ANG:

Ilpumep:
3000: b r 1000 dc 1 0 0 xs '108x12' OVAL 3 SMIN 10 FLEX 1.
NI ¢

1000: b ID 'LONG'
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OTtBoA-2 (B)

Ayravexay y3namy © 12" W “Z2160%.
YacTe ¥ron Oryal Srnir
| 0.5 | 45 | 7 | 11
A
Ok I OTHEHS | Cnpaeka |

Twn:
DyHKUUA:
TONbKO B
BEND-1.

MapameTpbl:

JloKanbHaa reomeTpuyeckasa komaHga

no3BonsieT pa3bmBaTtb KPUBONMHENHYIO TPYOY Ha HECKONBbKO 3NIEMEHTOB. Vicnonb3yeTcs
coveTaHum ¢ komaHgon BEND-1. Komanga BEND-2 gormkHa npeawectBoBate KOMaHae

AD napameTtp pas6ueHusi KpUBOMHEITHOM Tpy6bl Ha yacm. Mpu A > 1 onpeaensieT yron (B
rpagycax) oT Hadana rmba go Tekyuiero yana. MNpu 0 < A < 1 onpegensiet
YyacTb OT MOJIHOro yrna ruba.

™n:
equHULbI:

0bnacTb BO3MOXHbIX

3Ha4YeHun:

lpumeyaHus:

1) 3adaHue umeHu napamempa A senssiemcsi 0bs3amesibHbIM

[Mpumep:

10: £ 01 0 '"108x5"'" '"Linel'
20: p 400

30: p 1150

40: b a 30

50: b a 60

60: b r 500 dc 0 0 1

70: p 1050

VIV :

10: £ 01 0 '"108x5'" '"Linel'
20: p 400

30: p 1150

40: b a .33333

50: b a .66666

60: b r 500 dc 0 0 1

70: p 1050

REAL

rpagycobl Unm 6espasmepHbIii napameTp
3HayYyeHWe Nno yMon4aHuio: -

———% 0 &
10 20 A
1150

yron He MOXeT ObITb BonbLle NOMHOro yrra oTBo4a

307 ad
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CektopHoe koneHo (MTR)

CexTopHOE KONEHD MEKTY

yanamm 20" n "30"

QOCHOBHEI2 ]
r=  185.5 tn = ]
) 4o
roo theta=  11.25 g= 159.13
5 f T T
J Kma
f—gcotd
=Ta R400_45 w
400 2 i
Flex ¥ran
6. 20418 BoluMCnaeTcs 45 MNpoBEpUTE
Cancel Help
Tun: nokarnbHasi reoMmeTpuyeckas komaHga
PYyHKLUMA: onpefenseT areMeHT "cekTopHoe KoneHo"
MapameTpbl:

175

ip? noeHMAMKaLUMOHHOE MMSI CEKTOPHOrO KoreHa, onpeaeneHHoe nogkomaHgon MITR obuyen

3HaYEeHUN: nogkomaHgon MITR komanabl PIPE
unm
R 3KBMBANEHTHbIA paguyc CEKTOPHOro KoreHa
™n: REAL
eaVHULBbI: MM
3Ha4veHune no ymonyanuo: npy Nc = 1, cm. (1)
00nacTb BO3MOXHbIX R > 0; aneMeHT gomkeH "BnucbiBatbca" B
3HaAYEHUI: reoMeTpuio y4acTtka
Nc 4YUCIIO CTLIKOB MEXAY CEKTopamm
™n: INTEGER
eaVHULBbI: -
3Ha4YeHWe Mo YMOYaHuIo: -
obracTb BO3MOXHbIX >0
3HAYEHUN:;
XM ko3 WEHT 119 KOPPEKTUPOBKM MaCChl CEKTOPHOrO KorneHa

komangbl PIPE

™n: TE
eANHULbI: -
3Ha4YeHWe Mo YMOYaHuio: -

0o6nacTb BO3MOXHbIX UMS 0OIMKHO ObiTb npeaBapuTeribHO OonncaHo
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™n: REAL
€ONHNLIbI: -
3Ha4yeHne No ymonyaHuo: 1
obnacTb BO3MOXHbIX 21
3HAYEHNI:

ANGLE nonHbIn yron CeKTOpHOro KoneHa (Mcnosb3yeTcs A8 KOHTPOSsi reoMeTpum)

DC vnu DS:

XS

LG

FLNG

NAME

™n: REAL
€ONHNLIbI: rpagychi
3HayeHune no ymonyaxuuio: 0O
obnacTb BO3MOXHbIX 20
3HAYEHUI:

onucaHve napameTpoB CM. B pasgerne "JlokanbHble komanabl". MNapameTpsl
onpeaensT HanpaBneHue nporneTa, cregytollero 3a otBogoM. HanpasneHus

anemeHTa MTR OmKHO OTMYATLCA OT TEKYLL Ero HanpasneHus (CM. npuvep
3apaHusa reoMeTpun)

3aflaHne TMna CeYeHnst AN KoreHa, eCriv OHO OTNNYaEeTCs OT CEYEHUs
npyMbIKatoLL, en TpyObl

™n: TEXT

€ONHNLIbI: -

3HaA4YeHNe NO YMOMYaHWUIO: TEeKYLL M TUN CeYeHus

obnacTb BO3MOXHbIX ceveHune osmkHO BbiTb NpegBapuTENbHO ONMcaHo
3HaYeHWn: komaHgon PIPE

VHMUManM3aumst Harpy304HOM rpynmbi

™n: TEXT

€ONHNLIbI: -

3Ha4YeHne No YMOMMYaHUIO: TeKyLlasd Harpy3odHas rpynna

obnacTb BO3MOXHbIX Harpy3o4Has rpynna gosbkHa ObiTe npegBapuTeNnbHO

3HaYeHWn: onucaHa ogHoun n3 nogkomarg "LG" komaHabl
OPVAL

yuncro dulaHueB no kpasim otBoaa (yvet npu CODE = 'ASME_B311,
'ASME_NC', EN")

™n: INTEGER
€ONHNLIbI: -
3HayeHune no ymonyaxuio: 0
obnacTb BO3MOXHbIX 0,1,2
3HAYEHUI:

noeHMdMKaLmMoHHoOe UMs yvacTka Tpy6onposoaa

™n: STRING

eANHULbI: -

3Ha4YeHWe Mo YMOnYaHuio: nycTtasi CTPoKa Unu Tekyllee naeHTMdmKkaumoHHoe
nms.
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obrnacTs BO3MOXHbIX CM. OrpaHMYeHns Ansi CTPOYHbIX 3HaYeHUn
3HaYEHUN: napameTpoB, AnMHa He 6onee 32 CMMBOSIOB

SBP npusHak oTHeceHus anemeHTa kK "tpybam manoro gunametpa”, cm. SBP

Mpu ncnonssosaHum Hopm ASME/EN B guanore nosiBisieTcs 4onNonHUTENbHas 3aknagka ¢
KO3 MEHTAMU MHTEHCUAMKALIMM HAaNPSXKEeHWUIA

CmMm. makxe [punoxeHue XIX no modenupoeaHUrd CeKMOPHbIX kosieH e dPIPE
lpumeyaHus:

1) OnemeHm "cekmopHoe KomneHo" sienisemcs eapuauueli anemeHma "omeod" u ucnorb3yemcs,
enasHbiM 06pas3oMm, 8 pamkax pacyemos o 3apybexHbim Hopmam (ASME, EN) dnsa
cneyughukauuu KoaghghuyueHmos noGamnugocmu U KOHUeHmpauuu HanpskeHud. Npu 3adaHuu
anemeHma 8 pamkax pacdemos no MHAS u P npoepamma mpakmyem €20 Kak 006blYHbIl
omeo0 ¢ paduycom R u 3adaHHbIMU XapakmepucmuKaMmu CEYEHUS.

[ns 3adaHus anemeHma mpebyemcs ykazamb 8€/IU4UHY 3K8uBarieHmMHoe2o paduyc (R) u 4ucrio
cmbikos (Nc) mexdy cekmopamu:

MeoMeTpHA anemedTa "CekTopHOe KoneHo"

Ecnu Nc = 1, mo npednonazaemcsi, 4mo CEKMOPHOE KOJIEHO 8bIMNONTHEHO KaK COeOUHeHUe 08yX
nonycekmopos (Widely Spaced Miter Bend). B amom criyyae paduyc (R) 6ydem nepeonpedeneH
npozpammod, ucxodsi us coomHouweHusi: Re = 0.5r*(1+cot(6)), ede: r — cpedHuli paduyc mpybbl;

6 — nonosuHa nonHo2o yana koneHa. Ecnu Nc > 1, mo 6 = a/(2*Nc), a dnuHa cekmopa s =
2*Re*tg(6)

MNpoBepKa Ha OLWNH6KK:

1. R>D/2
2. B=s*(1-r/R)) 25*t (r0 - BHewwHWiA pagnyc Tpybbl, t - TONLMHA CTEHKM CeYe HUA)

3. AnaHopmB31.1: B >6t
Mporpamma BblA3ET NPeAYNPEKAEHNSA, ECAN:

1) NOMHBIN yron KoneHa a MeHblle 15°%;

2) yron 8 > 15° (gna Hopm MHAD 1 PL);

3) yron 8 > 22.5° (ans Bcex ocTanbHbIX HOpM, kpome NMHAS n P)
4) yron6<1.5°

5) R < A/tan(B) + D/2, rge:
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254 ectut <177
A=132t ecnu 17.7 <t <22.35 (Bce B MM)
(2¢/3)+29.8  ecmu t>2235

3) [lpu 3adaHuu cekmopHO20 KorieHa ¢ nomMowbio napamempa ID He doryckaemcs ucrnosnb308aHue
napamempa XS

Mpumep:

30: MTR r = 862.089, nc = 2, ds = 45, 0, 5000, xs = 'Pipe2', name = "LAB1OQO"

Mepexop (R)

Mepexog mexcmy yznamn “20" n 30",

Beca  HosddMumeHTEl MHTEHOADMKEWAN HANPAHEHMIA l

D1= 200

= 12 LT '
T -m.._\“ I _Lf
D2 100 [[1 K

Alfa

KosddMUMEHTEI BEINMONAKDTCA MPOrpaMMoi Lo

Cancel Help

Twvn: nokanbHas reomeTpnyeckasa komaHga

D yHKUMSA: onpedenseT anemeHT nepexop ("pegyuep”) mexay Tpybdamu pasnuyHoro guameTpa.
Matpuua )ecTKocTn anemMeHTa hopMupyeTcs Kak Ans anemMeHTa "npsimas Tpyba” ¢ ycpeaHeHHbIMU
XapaKTepUCTUKaMM NONepeYHOro ce4eHusi T NnpumbliKaroLL ux Tpyo6.

MapameTpbl:

LEN gnvHa anemeHTta

™n: REAL
eaVHULBI: MM
3Ha4yeHne no ymorn4anmio: 0
obrnacTb BO3MOXHbIX 20

3HaYeHun:
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ANGLE yron koHyCHol Yacm nepexoga (MCcnosb3yeTcs A58 Bbl4UCTEHMS KO3dxmLUmeHTOB
UHTEHCUGWMKaLMN HaNpsXXeHUA Npu pacyeTax no 3apybexHbIM HopMam)

™n: REAL

€ONHNLIbI: rpag

3Ha4YeHne No YMOYaHuo: cM. npumeyanue 1
obnacTb BO3MOXHbIX 25;:<60
3HAYEHNI:

MAT cchinoyHoe ngeHmdmkaumoHHoe nmst matepuana (cm. komaHgy MAT)

™n: TEXT

eaVHULBbI: -

3Ha4YeHWe Mo YMOnYaHuo: -

06nacTb BO3MOXHbIX UMS JOIPKHO coBnafaTth C paHee onpeaerneHHbIMM
3HaAYEHWUI: UMeHaMy MaTtepuraros.

DC wnm DS: onucaHvne napameTpoB cM. B pasgene "JlokanbHble koMaHab!"
CS uvHMUManusauma TMna CeYeHusl, CneayroLLero 3a aNIeMeHTOM NeEPEXo,

™n: TEXT

€ONHNLIbI: -

3Ha4YeHne No YMOMYaHuto: 0bs3aTenbHLIA NapaMeTp, ECIN TEKYLL eE CEYEHNE He
WHUUMann3npoBaHo. B npomBHoM cny4ae,
NPVHUMAET 3Ha4YEeHUE TEKYLLLErO CEYEHMS.

obnacTb BO3MOXHbIX ceyeHune JOomKHO ObiTb NpeaBapuTENlbHO ONMcCaHo

3HaYeHWn: komaHgon PIPE

LG nH1Mumanusaumusi Harpy3odHon rpynnbl

™mn: TEXT

eaVHWLbI: -

3Ha4yeHne Mo yMon4aHuio: obasaTernbHbI NapameTp, ecrnv TekyLlas
HarpysouHas rpynna He uHuuuanusuposaHa. B
NPOTVBHOM Criydae, NPUHUMaeT 3HaYeHue TekyLL en
Harpy304HOW rpynnel.

obnacTb BO3MOXHbIX Harpy3o4Has rpynna gosbkHa ObiTb npeaBapuTenbHO
3HaYeHWn: onucaHa ogHoun 13 nogkomarg "LG" komaHabl
OPVAL

W(3) BeCcoBble XapakTepUCTUKKN anemeHTa: cM. [punoxerue 1V.

™n: REAL

eanHnUbI: H

3Ha4YeHne No YMOIYaHUIO: BCE TPM KOMMOHEHTbI MacCcuBa ONpeaensaTCs Kak
CPeAHMNE BENMYUHBI U3 XapaKTEPUCTUK

npyMbIKaoL ux Tpy6

pa3MepHOCTb MaccuB U3 3-X 9eMeHTOB
0bnacTb BO3MOXHbIX Cwm. Opunoxexve V.
3HaYeHun:
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NAME voeHmdwmKkaumMoHHoe nMs yyacTka Tpybonposoga

™mn: STRING

eaVHWLbI: -

3Ha4YeHne Mo YMOMYaHuio: MycTas CTpoka TeKyllee naeHTMGMKaLMOHHOE UMS.
obrnacTs BO3MOXHbIX CM. OrpaHMyeHust ANs CTPOYHbIX 3HAYEHUN
3HaYEeHUN: napameTpoB, AnnHa He 6onee 32 CMMBOSIOB

SBP npusHak oTHeCeHus anemeHTa K "Tpybam manoro anametpa”, cm. SBP

Mpun ncnonssoBaHum Hopm ASME/EN B guanore nosiBnsieTcs 4ononHUTENbHas 3aknagka ¢
KO3 MEHTAMU MHTEHCUAMKALIMK HAaNPSXKEeHWUIA

[Mpumep:
2000: r 400 Cs '108x10"'" w 10

lMpumeyaHus:

1) Ecnu napamemp ANGLE He onpedeneH, mo npu pacdeme rno 3apybexHbiM Hopmam
KO3houyueHmMbl UHMeHCUghUKayuu HarpsixeHud npeornonazaomcesi MakcumarnbHbimMu: B, =1, i

=2
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Apwmartypa (V)
Apmatypa mMexny yznamsu “14960% w "14970° &J
Tvn IOGbHHblﬁ v] Harpyswn s B OTT REF
Metka1 2 | BrifpaTh. ..
MoKasbIEaTE CHEMY
V MeTka 2 BribpaTb. ..
OTT REF2

Beca

W() W(2) W(3)

CobcTEeHHEI Bec
150,587 28.7 16.9832
Mo yMOMYaHKiD Mo yMonYaHmMmo
WOP BecnpuBona o
CMeLLEHWE MPHBOAE OFFE(1-3)
dx 0 gy 0 4z 0 -
A LEN
@) KoopaMHaTRI ) KOCMHY Bl
DBosHaHEHME NOTE
10KBA 10AAGDZ
Ok ] l OTmena I I Cnpaeka J

B okHe BBOga npegycmatpuMBaeTCs pasfenbHOe 3ajaHue BEeCOBbIX XapaKTepucTUK apmaTtypbl:
cobCTBEHHOrOo Beca Koprnyca apmaTtypbl U Beca npuBoga. [lpu oTMeyeHHbIx dmaxkax "no
yMOMYaHu" BeC U30MsumMn U cpefbl aBTomatmdeckn 000aBnaTCs B 3MEMEHT B 3aBUCUMOCTA OT
XapaKTepucTUK npumbikalowen Tpybbl M Harpy3oyHom rpynnbl. [lpy 3TomM Bec wmsonsaumu
paccuutbiBaeTcs ¢ koaddmumeHtom  1.75 OT MOroHHoro Beca wusonsumm TpyObl, a Bec cpenbl
pobaBnsieTcsl paBHbIM Becy cpefbl B npsimon Tpybe. lNMonb3oBaTtens MOXET nepeonpefenuts 3
napameTpbl, CHAB duiaxky "Mo ymonyaHuio". Ecnm Byaet BBeOEHO MOMOXUTENbHOE YUCHO, TO OHO
OyZeT BOCMPMHATO MporpaMmor Kak Bec (M3onmsuum wunm cpefbl) B HbloTOHax. [lpu BBoae
oTpuuaTernbHbIX 3Ha4YeHWn, nporpaMma BOCMPUHUMAET YUCria Kak MHOXMUTENM K MOrOHHOMY Becy
nsonsaumm unm cpeabl. MNpu 3agaHnm "cobCcTBEHHOrO Beca" paBHbIM HyIO, BEC M30MsauuM U cpeabl B
aneMeHT He [obaBnsaTCS.

Mpn 3apgaHum Beca npvBoAa ob6s3aTenbHO OOIMkHA ObiTb BBeAEeHa MHGOpMaLMA O reOMETPUYECKOM
pacnorioXXeHUN LeHTpa MacC MpuBoda OTHOCMTEMBHO LEHTparbHOW TOYkM anemeHTta. CwmelleHue
MOXHO 3ajaBaTtb MO0 B OTHOCUTEMNbHLIX KoopauHaTtax (duaxok "KoopawuHats!"), nMbo ¢ nomoLlbo
HanpaBnsoLL X KOCUHYCOB M AMWHbI MpUBoAa.

Mone "Harpy3ku n3 B1" criyxuT ansa Bbidopa AonyckaeMblx Harpy3ok B cootBeTtctBum ¢ HI1-068-05
"TpybonpoBogHasi apmatypa Ans atoMHbIX cTaHuuin. ObLyne TexHuyeckue TpeboBaHms".
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Mone "KommeHTapuii" mcnonb3yetcs ANs 3agaHust MOEHTUOMKALMOHHOrO MMEHW apmatypbl. JTa
WHGOpMaLUs BBIBOAUTCA Ha NevaTtb B pacneyvaTtkax UCXOAHbIX AaHHbIX U pe3ynbTaToB pacyeTos.
Twn: nokanbHas reomeTpuyeckast KomaHaa

DyHKUMA: onpedensdeT anemMeHT Ans MoAenvMpoBaHus TpybGonpoBOAHOW apmatypbl (3afBUXKKWY,
BEHTUINS, KnanaHa u 1.4.). MaTtpuua XecTKocT aneMeHTa opMmupyeTcst Kak ans anemMeHTa "npsmasi
Tpy6a" TeKyLLEro ce4eHmst C TOSLL, MHOM CTEHKM, YMHOXEHHOM Ha KoadidmumeHT V_STE

MapameTpbl:

LEN gnvHa anemeHTta

™n: REAL
€ONHNLIbI: MM
3HaveHue rno ymonyanuto:0
obnacTb BO3MOXHbIX LEN=0
3HAYEHUI:

DC wnm DS: onucaHvne napameTpoB cM. B pasgene "JlokanbHble koMaHab!"

XS cMeHa TMna ceyeHnst TonbKo Ans Tekyllero anemeHTa 6e3 n3aMeHeH s TeKylllei BeNMUUHbI
NS BCEro ocTanbHOro yyactka

™n: TEXT

eaVHULIbI -

3Ha4YeHne Mo YMOIYaHuio: 00s3aTenbHbI MapaMeTp, eCIN TEKYLLL ee CEYEHNE He
MHMUMann3MpoBaHo. B npomBHOM cnydae,
NPUHUMAET 3HAa4YEHUE TEKYLLLErO CEYEHMS.

obnacTb BO3MOXHbIX ceveHne osmkHO BbiTb NpegBapuUTENbHO ONMCaHO

3Ha4YeHun: komaHgon PIPE

LG nH1Mumanusaumusi Harpy3odHon rpynnbl

™mn: TEXT

eaVHWLbI: -

3HayeHne No ymMornyaHuio:0ba3aTtenbHbl napameTp, ecnv Tekyll as
HarpysouHas rpynna He nHuuuanmsmposaHa. B
NPOTUBHOM Crydae, NPUHMMAaET 3HaYeHue TekyLL en
Harpy304HOW rpynnbl.

obnacTb BO3MOXHbIX Harpy3odHasi rpynna gosbkHa ObiTb NpeaBapuUTenbHO
3HaYeHun: onvcaHa ogHon u3 nogkomang "LG" komaHabl
OPVAL

W(3) BecoBble xapakTepucTuku anemenTa’)

™n: REAL
eanHnUpI: H
pa3mMepHOCTb MaccuB 13 Tpex uucen

3HayeHue no ymonyanuio: Cm. [punoxenue 1V.
obrnacTb BO3MOXHbIX -
3HaYEHUI:

MAT cchbinovHoe naeHmgmKaumoHHoe nms Matepuana (cMm. komangy MAT)
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™n: TEXT

eaVHULBbI: -

3Ha4YeHne No yMornyaHumio: -

06nacTbe BO3MOXHbIX UMS IOIPKHO coBMafaTth C paHee onpeaerneHHbIMM
3HaAYEeHUI: UMeHaMy MaTtepuraros.

WOP Bec npusoga

™n: REAL
eanHnUbI: H
3HadeHve no ymonyaxuio: 0
obnacTb BO3MOXHbIX WOP =20
3HAYEHUI:

OFF(3) otTHoCUTENbHBLIE KOOPAMHATLI LEHTPA TSXKECTU NMPUBOLA UMW HANpPaBnsoLLL e KOCUHYChI (X,

Y, 2?

™n: REAL

eANHULbI: MM

pPa3MepHOCTb MaccuB M3 Tpex Yncen

3HayeHue no ymonyanuo:0, 0, 0
obracTb BO3MOXHbIX -
3HAYEHWUI:

A_LEN anuvHa anBop,a3)

™n: REAL
eaVHWLbI: MM
3HayeHne No yMOnyaHuio: -

obnacTb BO3MOXHbIX A LEN>0
3HaYeHWI:

NOTE npumevaHne/KoMMeHTapuii/ngeHTMdmKaumMoHHOe UMS KnanaHa

™mn: STRING

eaVHWLbI: -

3HaveHve No ymonyaHuio: blank

obrnacTs BO3MOXHbIX CM. OrpaHMYeHuUst ANs CTPOYHbIX 3HAYEHUN
3HaYeHWI: napameTpoB, AnnHa He 6onee 32 CMMBOSIOB

NAME voeHmdwmKkaumMoHHoe nMs yyacTka Tpybonposoga

™mn: STRING

eaVHWLbI: -

3Ha4yeHne No yMOnyaHuio: NycTasd CTpoKa TeKyllee naeHTMgmMKaLMoHHOE UMS.
obrnacTs BO3MOXHbIX CM. OrpaHMyeHuUst ANs CTPOYHbIX 3HAYEHUN
3HaYeHWI: napameTpoB, AnnHa He 6onee 32 CMMBOSIOB
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OTT_REF meTtka, ngeHmdmumpytoLas cTpoky B 6ase gaHHbIX C 4OonyCKaeMbIMU Harpyskamu (CMm.

Mpunoxenve X) Ha natpy6ok apMaTypbl CO CTOPOHbLI NEPBOro y3na afeMeHTa

™mn: TEXT

eaVHWLbI: -

3Ha4YeHne No yMOn4aHuio: -

obrnacTs BO3MOXHbIX onpegensieTca 3Ha4eHUsAMN, NPUCYTCTBYIOLL UMY B
3HaYEHUN: Guarine Vv_ott.dbs. anvHa He 6onee 8 cMMBOSOB

OTT_REF2 meTka, ngeHmdmumpyoLlasi CTpoky B 6a3e gaHHbIX C 40Ny CKaeMbIMU Harpy3kamm

(cm. Mpunoxenue X) Ha natpybok apMaTypbl CO CTOPOHbLI BTOPOro yana
anemeHTa

™mn: TEXT

eaVHWLbI: -

3Ha4veHune no ymonvanuo: OTT_REF

obrnacTs BO3MOXHbIX onpegensieTca 3Ha4eHUsAMN, NPUCYTCTBYOLL UMY B
3HaYEHUN: Guarine Vv_ott.dbs. anvHa He 6onee 8 cMMBOOB

SBP npusHak oTHeceHus anemeHTa kK "tpybam manoro gunametpa”, cm. SBP

lpumeyaHus:

1)  Cwm. [punoxeHue IV .
2) KoopduHamebl 3adaromcs 8 arobasibHOU cucmeme, CO8MEeUWEHHOU C U.m. Kopriyca apmMamypabl.
lpu Hanu4duu napamempa A_LEN 3Ha4eHusi UHmeprpemupyromcsi Kak Harpasnsrouwjue

KOCUHYChbI

3) [Mapamemp ucnonb3yemcs mosbKo fpu 3adaHuu KoopduHam u.M. rpusoda ¢ MoMowbHo
HarpassiruuxX KOCUHYCo8

Mpumep:

30: V len =
U

30: V len =

800,

800,

2000, ,, wop 1000, off

I
o
o

~

1, a len = 400, note = "RA250S802",

2000,,, wop = 1000, off

I
o
o

~

400, note = "RA250S802", ott ref =

© 2025 LIKTU-Bubpoceticm

ott r

1231



A3bIKk BBOAA UCXOAHbIX AAaHHbIX 185

"MonoBuHka" knanaHa (komanabl V1,V2)

Apmatypa mesgy yznasam “100" n "130",

TN |Nesasuacte  ~ Harpystm us Bl OTT REF
V1 WZ) MeTra 1 | 23 | BrifpaTh. ..

MoKAZEIBATE CHEMY

MeTka 2 | | BribpaTs. ..

W(l) W(2) W(3)

Beca

CobCTEEHHBIA BEC

1000 5 157.716

Mo YMONUYEHMKD Mo YMOMYEHWHD
MaTepuan ST20 N
OB03HaYEHME
| RA255001 NOTE

OTMeHa Cnpaeka

"TNonoBMHKA" KNanaHa: Ucnonb3yeTcs AN MOLENMPOBaHUA OTAENbHbIX YacTen Tpy6onpoBoaHOM

apmatypbl. BoamMoxHO 3agaHue "neson" n "npason” yacTten apmatypsbl.

B okHe BBOLa nNpenycmaTpuBaeTcs 3adaHne Beca apMmatypbl. [py oTMeyeHHbIX danaxkax "no
yMOn4aHuo" BeC U30Naummn 1 cpefbl aBTomatnieckn AobaBnsaTCa B 3fieMEHT B 3aBUCUMOCTU OT
XapakTePUCTVK NpUMbIKatoLL e TpyObl U Harpy3o4How rpynnbl. [Npy aToM Bec nsonsauum
paccuynTtbiBaeTcs ¢ koadgmumeHToM 1.75 OT NOroHHOro Beca usonsummn TpyObl, a Bec cpeabl
pobaBnseTcs paBHbIM Becy cpefbl B npsimow Tpy6e. MNonb3oBaTtens MOXET nepeonpeneniTs 31
napameTpsbl, CHAB danaxkkn "no ymonyanuo". Ecnm Gyaet BBEAEHO NOMOXKUTENBHOE YMCIO, TO OHO
OyaeT BOCNPUHATO NpOrpaMMOoNn Kak Bec (M3onsauum unu cpefbl) B HotoToHax. [Npu BBOge
oTpyLUaTenbHbIX 3HAYEHW, MporpamMmma BOCMPUHUMAET YUCNa Kak MHOXUTENN K MOrOHHOMY BECY
nsonaumm unn cpegbl. MNpu 3agaHnm "cobCTBEHHOrO Beca" paBHbIM HY MO, BEC U30M8UMM U Cpeabl B
3neMeHT He JobaBnsaTCS.

Mone "Harpysku u3z BA" cnyxuT anst Bbibopa gonyckaemMbix Harpy3ok B cootBetctBum ¢ HIM-068-05
"TpybonpoBoaHasa apmatypa Ans aTOMHbIX cTaHuun. OBLL e TexHudYeckne TpedoBaHus".

Mone "KommeHTapmin" ncnonb3yetcs Ang 3agaHus naeHMGMKaUMoHHOro MMEH apMaTtypbl. J1a
WHGOpMaLUs BBIBOAUTCA Ha NevaTtb B pacneyvaTtkax UCXOAHbIX AaHHbIX U pe3ynbTaToB pacyeTos.
Twn: nokanbHble reoMeTpuyeckne KoMmaHabl

DyYHKUUSA: KOMaHAbI 4151 MOLENMPOBaHMS "MOMOBUHOK" apmatypbl, Hanp., yrrioBoro knanaxa. MNpwu
3ajaHuM apmatypbl ¢ NoMoLL b0 kKoMmaHg V1, V2 Bec apmatypbl crieyeT pa3aenuts NOPOBHY MeXay

3TMMUN OBYMSA 311ieMeHTaMMU.

MapameTpbl:
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LEN gnvHa anemeHTta

™n:

€ONHNLIbI:

3Ha4YeHME Mo YMOSYaHNIO
obnacTb BO3MOXHbIX
3HAYEHUI:

REAL
MM

:0

LEN=0

DC wnm DS: onucaHne napameTpoB cM. B pasgene "JlokanbHble koMaHab!"

XS cMeHa TMna ceyeHnst TonbKo Ans Tekyllero anemMeHTa 6e3 u3aMeHeHVs Tekylll e BeNMYUHbI

Ana BCero octanbHOro yd

™n:
equHULbI:
3HaYeHVe No yMon4aHuio:

0obnacTb BO3MOXHbIX
3Ha4YeHun:

LG nH1Mumanusaumusi Harpy3odHon rpynnbl

™n:
eauHULbI:
3HaYeHMe No YMOoMYaHUIo:

0bnacTb BO3MOXHbIX
3HaYeHun:

W(3) BecoBble xapakTepucTuku anementa’)

™mn:

eaVHULBI:

pa3MepHOCTb

3HayYyeHuWe No yMOon4aHuIo:
obrnacTb BO3MOXHbIX
3HAYEHWI:

acTKka

TEXT

obsA3aTenbHbI NapaMeTp, eCciiv TEKyLL ee CEYEHNE He
MHMUMann3MpoBaHo. B npomBHoM cnydae,
NPUHUMAET 3HAa4YEHUE TEKYLLLErO CEYEHMS.

ceveHne osmkHO BbiTb NpegBapuUTENbHO ONMCaHO
komaHgon PIPE

TEXT

obsA3aTenbHbI NapaMeTp, ecriv TekyLl asi
Harpy3o4Hasi rpynna He uHuuuanuanposaHa. B
NPOTUBHOM Crly4ae, NPUHMMAaET 3HaYeHMEe TeKyLL eN
Harpy304HOW rpynmbl.

Harpy3odHasi rpynna gosbkHa ObiTb NpeaBapuUTenbHO
onvcaHa ogHon u3 nogkomang "LG" komaHabl
OPVAL

REAL
H
MacCuB 13 Tpex Yucen

Cwm. Npunoxenve IV.

MAT cchbinovHoe naeHmgmKaumoHHoe nMms Matepuana (cMm. komanHgy MAT)

™mn:

eaVHULBI:

3HayeHue No yMOon4aHuIo:
obracTb BO3MOXHbIX
3HAYEHWUI:

TEXT

nMa OOJDKHO coBnagatb C paHee onpeaerneHHbIMn
MMeHaMn matepumaroB.

NOTE npumevaHue/KoMMeHTapuii/nageHTMgmKaLmMoHHoe UMS KnanaHa

™n:
eOuHULbI:

STRING
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3HayeHne No ymosnyaHumio: blank
obrnacTs BO3MOXHbIX CM. OrpaHMyeHuUst ANs CTPOYHbIX 3HAYEHUN
3HaYEHUN: napameTpoB, AnnHa He 6onee 32 CMMBOJSIOB

NAME voeHmdwmKkaumMoHHoe nMs yyacTka Tpybonposoga

™mn: STRING

eaVHWLbI: -

3Ha4yeHne Mo YMOMYaHuIo: NycTas CTpoKa TeKyllee naeHTMduKaumoHHoe nms.
obrnacTs BO3MOXHbIX CM. OrpaHMyeHuUst ANs CTPOYHbIX 3HAYEHUN
3HaYEeHUN: napameTpoB, AnnHa He 6onee 32 CMMBOSIOB

OTT_REF meTtka, ngeHmdmumpytoLas CTpoky B 6ase gaHHbIX C 4OMyCKaeMbIMU Harpyskamm Ha
naTpyo6kn apmaTtypsbl (cM. [IpunoxeHune X)

™mn: TEXT

eaVHWLbI: -

3Ha4YeHne Mo yMOn4aHuio: -

obrnacTs BO3MOXHbIX onpegensieTca 3Ha4eHUsAMN, NPUCYTCTBYOLL UMY B
3HaYEHUN: Guarne Vv_ott.dbs. anuHa He 6onee 8 cMMBOOB

SBP npusHak oTHeceHus anemeHTa kK "tpybam manoro gunametpa”, cm. SBP

lpumeyaHus:

1)  Cwm. [punoxeHue IV .

[Mpumep:

2000: V1 1000 W 230 NOTE "Valve 30RAS201"™ DC 1 0 O
2000: v2 1000 w 230 NOTE "Valve 30RAS201" DC 0 0 -1
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Yrnoso#u knanaH (VA)

Apmatypa mexcgy ynamn "40" n "60".

Tun | ¥rnosoit ~ Harpysia s Bl OTT REF L4
Ve e S [
MokaskIEaT Cxemy I Y
Uermp mace
o p—
CMeLLeHIId IIPHE 053
LSS (i, dy, do) L3
Uermp mace
Beca W(l) W(Z) W(S)
CoficTBEHHbIA BEC = ———
%0 275.431
L2
Mo yman4aHo Mo yMon4aHiio
WOoP NODE 1o 20
L
Bec npueoaa ljl ¥3en packpenneHua NpUBoaa
LerTpanbraTIRG
anemerTa
HanpasneHve cMeleHA MpUBoaa —
° ’ DIR(1-3) VI
HampaBJIeHHEe BBOTa 2
[ o] o [ 0] = reoerpun
[ e LEN 30
w2 -t >
400 Mo yMOnYEH 40
REF_SEC
Ceuerme 2 | C108x3 ~ L2=0; L3=0; L4=0
MAT
MaTepuan ST20 bl
ObosHaqeHue
10RA125001 NOTE.

OTmeHa Crpaexka

PacuyeTHasa cxema yrnoBoro KnanaHa

OnemeHT "yrnoBou kranaH" MeHsIeT HanpaBneHve Tekyllen BeTku Tpybonposopa. [Moatomy npwu
3afaHuM reomeTpumn TpybonpoBoga B CTpOKe, FAe pacnonaraercsl 3T0T 3MEMEHT,  0bsi3aternbHo
JomkHa ObITb yka3aHa CMeHa HanpaBneHus Tekylied BeTku. B otruume OT npsAMOnUHEnHbIX
3arieMeHTOB, B Cryvae, ecrnv nepeg uwnu nocrie YrroBoro knanaHa HaxoauTcs OTBoA, TO AnuHa
anemeHTa He "nogpesaeTtcs” Ha Npoekumio paanyca otBoaa:

Yzen 3 nemeHT LR dxX dr dz Hon. faHHee
gl & 1[10 From 0 0 £00
220 [ [l [
3|30 Valve | 4 0 0| Restint
o 4[50 Bend 200 0 0 1
5(80 400
=

-

B Aunanore c xapaktepuctykamu afieMeHTa MOXHO 3aaTb TOYKM ANS LeHTpa Macc Kopryca KrnanaHa,
LeHTpa MacCc npuBoda W Yy3ern, B KOTOPOM BO3MOXHO packpenneHve npusoda (mone "y3en
packpenneHuss npuBoga"). [lpeanonaraeTcsd, 4YTO BCe 3TM TOYKM fieXaT Ha OOHOW MpPsSIMOMN,

10
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HarnpaBfeHne KOTOPON onpeaensaeTcs ¢ NOMOLL b0 HaMpaB/sAoLW UX KOCUHYCOB B More "HanpaBrieHne
CcMelleHus npuBoga". PaccTosiHe A0 yKasaHHbIX TOYEK OTCUMUTbIBAETCA OT LeHTparbHOM TOYKU
3rieMeHTa No MPUHLUMMNY NOCTPOEHMS LENOYKM pasMepoB. Hke nNpuMBOAATCS NpyMMepbl onpeneneHus
napameTpoB L2 - L4 B 3aBMCUMOCTM OT pacnosioXeHnst onpenensemMbiX To4ek.

10a

& i ' A
14 L4 ! 10a
L2=0; L3=0; L4>0 [ 7y L3
L3 ® ry
* r 3 10 20 L2
L2
10 20
L2>0; L3>0; Ld<0
30
30
40
40
Cxema 1 Cxema 2

| 10a
!_ [y I b L3

| 10 20

10

L2 =0, L3>0, L4<0

L2 =0, L3=0, L4>0

Cxema3 Cxema 4

Ona 3aganusa onopbl B y3ne 10a cregyeT Bbi3dBath Avanor "OOMOMNHWTENbHblE AaHHble" (B TOW ke
CTPOKe, B KOTOPOW OMWCaH 35IEMEHT) 1 NepeiTu Ha 3akrnagKy ¢ MMEHeM 9Toro yana:
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JOoNnonHWTeNLHBIE 4 aHHBIE Xl

¥3en"30" ¥zen 103" |

THMNEIl A3HHEL: JaHHEE:

0. Force {fuHamMHueckan cina)
01, Gap (fAKH. ¥Nop C 3330Pamk]
Damper { demndep)

Farce (Cocpes, HarpyskH)
GuUide (HanpagnAwiLaA onopa)l
Restraint (O aHoKoMA, onopa)
Rod Hanger (¥EcT, noagecka)
Sliding {Ckone3AWaA onopa) —
Snubber {JuH. amopTHzaTOR)

Spring Hanger (¥np. noABecka)
Stress Disc, (Jon, Temn, Hanp,) ;I

M omem muk £ ami i memm—--
O, I Zancel Help

L

B okHe BBOga npegycmatpvMBaeTCcsl pasfenbHOe 3ajaHue BEeCOBbIX XapaKTepuCcTUK apmaTtypbl:
cobCTBEHHOrO Beca Koprnyca apmaTtypbl M Beca npuBogda. [lpu oTMeyeHHbIX dulaxkkax "no
yMOSHaHu" BeC U30MsuMM U cpefbl aBTomatMdeckn 000aBnaoTCs B 3MEMEHT B 3aBUCUMOCTA OT
XapakTepuCTMK MpUMbIKaOWen TpyObl M Harpy3odHow rpynnbl. [lpy 9TOM Bec  uM3onsuum
paccuutbiBaeTcs ¢ kKoaddmumeHtoMm  1.75 OT MOroHHoro Beca wusonsumm TpyObl, a Bec cpenbl
[obaBnsieTcsl paBHbIM Becy cpefbl B npsiMoi Tpybe. lNMonb3oBaTtenbs MOXET nepeonpefenuts 3T
napameTpbl, CHB duiaxku "Mo ymonyaHuio". Ecnm Byaet BBe4EHO MOMOXUTESNIbHOE YUCHO, TO OHO
OyZoeT BOCMPUHATO NPOrpaMMON Kak Bec (u3onsummM wnm cpegbl) B HbloToHax. [lpu BBOAE
oTpuuaTenbHbIX 3Ha4YeHWn, nporpaMma BOCMPUHUMAET YuUCria Kak MHOXMUTENM K MOrOHHOMY BecCy
nsonsaumm unm cpedbl. MNpu 3agaHnm "cobCTBEHHOMO Beca" paBHbIM HYIKO, BEC M30MsSUUM U cpeabl B
3neMeHT He gobaBnsatTCS.

Mone "Harpy3ku n3 B1" cryxuT ansa Bbidopa AonyckaeMblx Harpy3ok B cootBeTctBum ¢ HIM-068-05
"TpybonpoBogHasi apmatypa Ans atoMHbIX cTaHuuin. ObLyne TexHuyeckue TpeboBaHus".

Mone "KommeHTapuii" mcnonb3dyetcsa ANS 3agaHus MOEHTUMKAUMOHHOrO MMeHW apmatypbl. JTa
MHGOPMaLMS BbIBOAUTCS Ha nevaTtb B pacnedatkax UCXOOHbIX AaHHbIX U pe3yrbTaToB pacyeTos.
Tun: nokanbHas reomeTpmuyeckas KomaHaa

D YHKLMSA: ONpeaensieT SNeMeHT Ansi MOAenMpoBaHus Tpy6onpoBogHOM apMaTypbl (3a4BUXKKY,
BEHTUN4, KnanaHa v T.4.). MaTpuua xecTKocTn aneMmeHTa opMupyeTca Kak Ang anemMeHTa "npsamas
Tpy6a" TekyLL ero cedeHusi ¢ TOMLL MHOW CTEHKU, YMHOXEHHOM Ha koadxmumneHT V_STF

MapameTpbl:

LEN gnuHa anemeHTa (CM. pacyeTHYI0 CXeMy KnanaHa)

™n: REAL
eaVHULBI: MM
3HayeHue no ymon4yanmto:0
obracTb BO3MOXHbIX LEN=20
3HAYEHWUI:

DC wnm DS: onucaHune napameTpoB CM. B pasgene "JlokanbHble koMaHabl" [ns yrnosoro
KNnanaHa BBOpA 3TUX NapaMeTpoB o6sizaTeneH!
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XS cMeHa TMna ceyeHnst TonbKo Ans Tekyllero anemMeHTa 6e3 u3aMeHeHVs TeKylll e BeNUMHbI
NS BCEro ocTanbHOro yyactka

™n: TEXT

eaVHULIbI -

3Ha4YeHne Mo YMOrYaHuio: 00s3aTenbHbI MapaMeTp, eCIN TEKYLLL ee CEYEHNE He
WMHMUMann3MpoBaHo. B npommBHoM cny4ae,
NPUHUMAET 3HAa4YEHUE TEKYLLLErO CEYEHMS.

obnacTb BO3MOXHbIX ceveHne osmkHO BbiTb NpegBapuUTENbHO ONMCaHo

3Ha4YeHun: komaHgon PIPE

LG nH1Mumanusaumusi Harpy3odHon rpynnbl

™mn: TEXT

eaVHWLbI: -

3HayeHne No ymMornyaHuio:oba3aTtenbHbl napameTp, ecnv Tekyll as
HarpysouHas rpynna He nHuuuanusmposaHa. B
NPOTUBHOM Crydae, NPUHMMAaET 3HaYeHue TekyLL en
Harpy304HOW rpynmbl.

obnacTb BO3MOXHbIX Harpy3odHasi rpynna gosbkHa ObiTb NpeaBapuUTenbHO
3HaYeHun: onvcaHa ogHon u3 nogkomanpg "LG" komaHabl
OPVAL

W(3) BecoBble xapakTepucTuku anemenTa’)

™n: REAL
eanHnUpI: H
pa3mMepHOCTb MaccCuB U3 Tpex yucen

3HayeHue no ymonyanuio: Cm. [punoxenue 1V.
obrnacTb BO3MOXHbIX -
3HaYEeHUI:

MAT cchbinovHoe naeHmdmKkaumoHHoe nma matepuana (cMm. komangy MAT)

™n: TEXT

eaVHULbI: -

3HayeHue Nno yMonyaHuo: -

obrnacTb BO3MOXHbIX UMSs AOJPKHO COoBMagaTb C paHee onpeaeneHHbIMU
3HAYEHWI: MMeHaMn maTepuaros.

WOP Bec npuBoga

™n: REAL
eanHnUpI: H
3HayeHue no ymonyanmio: 0
obracTb BO3MOXHbIX WOP =20
3HAYEHWUI:

DIR(3) HanpaBnsoLw ne KOCMHYCbl ANA ONpeAeneHns HanpasneHus npusoaa

™n: REAL
eauHnUbI: MM
pa3mMepHOCTb MaccuB 13 Tpex uucen

3HayeHue no ymonyanuo:0, 0, 0
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0bnacTb BO3MOXHbIX -
3HaYeHun:

LEN2, LEN3, LEN4 paccTosiHusa, onpeaensiowne u.Mm. koprnyca, U.M. NpMBoga u MecTto

packpenneHus npMeoAa (CM. puC. C pacyYeTHON CXEMOW).

™n: REAL
€ONHNLIbI: MM
3Ha4Y€HME Mo YMOSTHaHUIO: -
obnacTb BO3MOXHbIX -
3HAYEHUI:

VL2 gnnHa BTOpON (No xoay BBOA4A reOMETpUM) NOMOBMHKM apMaTypbl (CM. pUC. C pacyeTHOM

CXEMOW)
™n: REAL
€ONHNLIbI: MM

3HadeHve no ymonyanuio: LEN
0bnacTb BO3MOXHbIX -
3HaYeHun:

NODE? nms y3na ans packpenneHus npusoaa

™n: TEXT

€ONHNLIbI: -

3Ha4Y€HME Mo YMOSHaHWUIO: -

obnacTb BO3MOXHbIX CM. OrpaHuYeHns anst MeToK V3roB
3HAYEHUI:

NOTE npumevaHne/KoMMeHTapuii/ngeHTMdmKaumMoHHOe UMS KnanaHa

™mn: STRING

eaVHWLbI: -

3HaveHve No ymonyaHuio: blank

obrnacTs BO3MOXHbIX CM. OrpaHMYeHuUst ANs CTPOYHbIX 3HAYEHUN
3HaYeHWI: napameTpoB, AnnHa He 6onee 32 CMMBOJSIOB

NAME voeHmdwmKkaumMoHHoe nMs yyacTka Tpybonposoga

™mn: STRING

eaVHWLbI: -

3Ha4yeHne No yMOnyaHuio: NycTasd CTpoka TeKyllee naeHTMgmMKaLMoHHOE UMS.
obrnacTs BO3MOXHbIX CM. OrpaHMyeHuUst ANs CTPOYHbIX 3HAYEHUN
3HaYeHWI: napameTpoB, AnnHa He 6onee 32 CMMBOSIOB

OTT_REF meTtka, ngeHmdmumpytoas cCTpoky B 6ase gaHHbIX C 4OonyCKaeMbIMU Harpyskamu (Cum.

Mpunoxenve X) Ha natpy6ok apmaTypbl CO CTOPOHbLI NEPBOro y3ra afemMeHTa

™n: TEXT
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eaVHWLbI: -

3Ha4YeHne No yMOn4aHuio: -

obrnacTs BO3MOXHbIX onpegensieTca 3Ha4eHUsAMN, NPUCYTCTBYIOLL UMY B
3HaYEHUN: Guarine Vv_ott.dbs. anvHa He 6onee 8 cMMBOSOB

OTT_REF2 meTka, ngeHmdmumpyoLlasi CTpoky B 6a3e gaHHbIX C 40Ny CKaeMbIMU Harpy3kamm
(cm. Mpunoxenune X) Ha natpybok apMaTypbl CO CTOPOHbLI BTOPOro yana

anemMeHTa

™mn: TEXT

eaVHWLbI: -

3Ha4veHune no ymonvanuo: OTT_REF

obrnacTs BO3MOXHbIX onpegensieTca 3Ha4eHUsAMN, NPUCYTCTBYOLL UMY B
3HaYEHUN: Guarine Vv_ott.dbs. anvHa He 6onee 8 cMMBOOB

REF_SEC Cchbinka Ha ceveHvne BTOPOK NOSIOBUHKK KnanaHa

™n: TEXT

€ONHNLIbI: -

3HaA4YeHUe NO YMOSMYaHUIO: TEKYLLLEE CEYEHNE ANEMEHTA

obnacTb BO3MOXHbIX ceyeHne JomKHO ObITb NpeaBapuUTENbHO ONMcaHo
3HaYeHWn: komaHgon PIPE

SBP npusHak oTHeceHus anemeHTa kK "tpybam manoro gunametpa”, cm. SBP

lpumeyaHus:

1)  Cwm. [punoxeHue IV .
2) BHymperHul y3en KnanaHa Moxem UCrosib308ambCs MOribKO Oris MPUBSI3KU K HEMY ornopbl. E2o

HeJlb35 UCrosib308amb 8 Kadecmee peghepamusHo20 3HaqyeHus1 (Hanpumep, 8 komaHoe POS
usiu rpu onepayusix ¢ KornuposaHuem ydacmkos moderiell)

Mpumep:

30: VA len = 400, dc =0, 0, -600, xs = 'Pipe2', w = 2000,,, wop = 1000, dir = 0, 0, 1, len2 =
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CnpagBka no dPIPE 5

KnanaH co cmelwieHmem (VO)

Yaenana
packpenneHma

L4 npusana
B —
= Uetrp mace
s
B —
LleHrp mace
o
CMEIeHHA
mpuBoTa L2
(dx, dy, dz)
Crmewmerme
«opnyoa [OFF)
20
P—
I b
Yazenana
L1 10b Jackpenners]
10 b

Apmatypa mexcay yzaamu "1240" u "15820" [ﬁ,l
Tun  |Co MeweHen v Harpysta s BJ} OTI;REF
Metkal 9 Boifpats. ..
MoKasbiBaTh CXeMy v
VO Metka2 10 Brifpats. ..
OTT_REF2
geca W(1) Wi(2) W(3)
CofcTBeHHbI BeC
4500 114.8 0
V| Mo ymonuarmo | Mo ymonuanmio
Bec npusona 200 WOP
Yans! NODE B NODE
Packpennenue npvsoaa Onopa noa Koprycom
4500a 45008
HanpaeneHme CHELLEHAA NPHBOAA D]R(l_s)
dx 0 dy 0 dz 1
Crewetme OFF(1—3)
dx 0 dy 0 iz 200 200
@ KoopawHaTel KoouHycos!
L2 300 L3 100 L4 100
OBozHaqeHne
11ING20AAG01 NOTE
OK ] | OTMeHa | | Cnpaeka
L

PacuyeTHasa cxema KnanaHa co cMelleHueMm

B gwnarnore c XapaKkTepnctmkamuy afieMeHTa MOXXHO 3aatb TOYKM A4 LeHTpa MacC Kopnyca KranaHa,

LUeHTpa MacC npumBoda, a TaKXe Yya3nbl,

B KOTOPOM BO3MOXHO packpenrieHve npueoda (none

"packpenneHus npyusoga") n y3en 4nsd onopbl nog kopnycom. NpeanonaraeTcd, YTO TOYKM C LIEHTPOM
Macc Kopryca, LEeHTPOM MacCc npuBoda M y3noM OfA pacKpernneHus npuvBofda nexaT Ha OfHOoW
NPsIMOK, HanpaerieHWe KOTOPOW onpefensdercs C MOMOLLbI HanpaBfstoWwmMX KOCUHYCOB B Morne
"HanpaBneHve cMmelleHns npueoga”. PaccTosHWe A0 yKasaHHbIX TOYEK OTCUMTLIBAETCS] OT TOYKM, B
KOTOPOK 3akaH4MBaeTCsi NepBasi MOSIOBMHKA KiamnaHa Mo MPUHLMMNY MOCTPOEHMS LIEMOYKM pa3MepoB.
Hwke npuBoadatcs npumepbl onpegeneHns napameTtpoB L1 - L4 B 3aBUCMMOCTM OT pacnonoXeHus

onpegendemMbIX TOYeK.
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10h 10h
I 3 il i -
L4 A "I
ry ® L4 :
L1=0; L2=>0; i #
L3 L3=0; L4=0 : L1<0: 1.2-0
=) =1);
® | 4 »
i L3 | L3=0; L4=0
L2
& ?
Iy L1 H
20
— T4 L2 |
10 10a 10 |
Hanpae nesme BEoga o Ll @

10a

-

Hanp dBEJIEHIE BEOOA

Cxema 1 Cxema 2

L4

F ’l‘ i
¥
L4 - L10; L2<0; 10b '4‘7 -
jh—‘_ L3=0; L4=0 L3 |

I + L1:=0; L2=0;
|
|

L3=0; Ld4=0
) - 20
L2 | j 1 1.2
¥ ‘ Ll

4101}103 | /ﬂ
i ! 20

- L1 [ |
Harpap.ernie peoga 10a
10

Ha.l'l]]aB.T[BH]-IE BEEOOA

Cxema 3 Cxema 4

Ons 3aganus onop B y3nax 10a n 10b cnegyeT BbI3BaTh Auarnor "OonornHUTENbHbIE AaHHbIE" (B TOM
e CTpoKe, B KOTOPOW ONMUCaH 3NIEMEHT) U NePEenTV Ha 3aknagKy ¢ UMEHEM 3TOro yarna:
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JOoNnonHWTeNLHBIE 4 aHHBIE Xl

¥Waen 30" I ¥aen "10a"  wsen"i10b" |

THMNEIl A3HHEL: JaHHEE:

&nchor (SHKep)

0. Force {fuHamMHueckan cina)
01, Gap (fAKH. ¥Nop C 3330Pamk]
Damper { demndep)

Farce (Cocpes, HarpyskH)
GuUide (HanpagnAwiLaA onopa)l
Restraint (O aHoKoMA, onopa)
Rod Hanger (¥EcT, noagecka)
Sliding {Ckone3AWaA onopa) —
Snubber {JuH. amopTHzaTOR)

Spring Hanger (¥np. noABecka)
Stress Disc, (Jon, Temn, Hanp,) ;I

M omem muk £ ami i memm—--
O, I Zancel Help

L

B okHe BBOga npegycmatpvMBaeTCcsl pasfenbHOe 3ajaHue BEeCOBbIX XapaKTepuCcTUK apmaTtypbl:
cobCTBEHHOrO Beca Koprnyca apmaTtypbl M Beca npuBogda. [lpu oTMeyeHHbIX dulaxkkax "no
yMOSHaHu" BeC U30MsuMM U cpefbl aBTomatMdeckn 000aBnaoTCs B 3MEMEHT B 3aBUCUMOCTA OT
XapakTepuCTMK MpUMbIKaOWen TpyObl M Harpy3odHow rpynnbl. [lpy 9TOM Bec  uM3onsuum
paccuutbiBaeTcs ¢ kKoaddmumeHtoMm  1.75 OT MOroHHoro Beca wusonsumm TpyObl, a Bec cpenbl
[obaBnsieTcsl paBHbIM Becy cpefbl B npsiMoi Tpybe. lNMonb3oBaTtenbs MOXET nepeonpefenuts 3T
napameTpbl, CHB duiaxku "Mo ymonyaHuio". Ecnm Byaet BBe4EHO MOMOXUTESNIbHOE YUCHO, TO OHO
OyZoeT BOCMPUHATO NPOrpaMMON Kak Bec (u3onsummM wnm cpegbl) B HbloToHax. [lpu BBOAE
oTpuuaTenbHbIX 3Ha4YeHWn, nporpaMma BOCMPUHUMAET YuUCria Kak MHOXMUTENM K MOrOHHOMY BecCy
nsonsaumm unm cpedbl. MNpu 3agaHnm "cobCTBEHHOMO Beca" paBHbIM HYIKO, BEC M30MsSUUM U cpeabl B
3neMeHT He gobaBnsatTCS.

Mone "Harpy3ku n3 B1" cryxuT ansa Bbidopa AonyckaeMblx Harpy3ok B cootBeTctBum ¢ HIM-068-05
"TpybonpoBogHasi apmatypa Ans atoMHbIX cTaHuuin. ObLyne TexHuyeckue TpeboBaHus".

Mone "KommeHTapuii" mcnonb3dyetcsa ANS 3agaHus MOEHTUMKAUMOHHOrO MMeHW apmatypbl. JTa
MHGOPMaLMS BbIBOAUTCS Ha nevaTtb B pacnedatkax UCXOOHbIX AaHHbIX U pe3yrbTaToB pacyeTos.
Tun: nokanbHas reomeTpmuyeckas KomaHaa

D YHKLMSA: ONpeaensieT SNeMeHT Ansi MOAenMpoBaHus Tpy6onpoBogHOM apMaTypbl (3a4BUXKKY,
BEHTUN4, KnanaHa v T.4.). MaTpuua xecTKocTn aneMmeHTa opMupyeTca Kak Ang anemMeHTa "npsamas
Tpy6a" TekyLL ero cedeHusi ¢ TOMLL MHOW CTEHKU, YMHOXEHHOM Ha koadxmumneHT V_STF

MapameTpbl:

LEN gnuHa anemeHTa (CM. pacyeTHYI0 CXeMy KnanaHa)

™n: REAL
eaVHULBI: MM
3HayeHue no ymon4yanmto:0
obracTb BO3MOXHbIX LEN=20
3HAYEHWUI:

DC wnm DS: onucaHune napameTpoB CM. B pasgene "JlokanbHble koMaHabl" [ns yrnosoro
KNnanaHa BBOpA 3TUX NapaMeTpoB o6sizaTeneH!
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XS cMeHa TMna ceyeHnst TonbKo Ans Tekyllero anemMeHTa 6e3 u3aMeHeHVs TeKylll e BeNUMHbI

AnAa BCero octanbHOro yvyacTtKka

™n: TEXT

eaVHULIbI -

3Ha4YeHne Mo YMOrYaHuio: 00s3aTenbHbI MapaMeTp, eCIN TEKYLLL ee CEYEHNE He
WMHMUMann3MpoBaHo. B npommBHoM cny4ae,
NPUHUMAET 3HAa4YEHUE TEKYLLLErO CEYEHMS.

obnacTb BO3MOXHbIX ceveHne osmkHO BbiTb NpegBapuUTENbHO ONMCaHo

3Ha4YeHun: komaHgon PIPE

LG nH1Mumanusaumusi Harpy3odHon rpynnbl

™mn: TEXT

eaVHWLbI: -

3HayeHne No ymMornyaHuio:oba3aTtenbHbl napameTp, ecnv Tekyll as
HarpysouHas rpynna He nHuuuanusmposaHa. B
NPOTUBHOM Crydae, NPUHMMAaET 3HaYeHue TekyLL en
Harpy304HOW rpynmbl.

obnacTb BO3MOXHbIX Harpy3odHasi rpynna gosbkHa ObiTb NpeaBapuUTenbHO
3HaYeHun: onvcaHa ogHon u3 nogkomanpg "LG" komaHabl
OPVAL

W(3) BecoBble xapakTepucTuku anemenTa’)

™n: REAL
eanHnUpI: H
pa3mMepHOCTb MaccCuB U3 Tpex yucen

3HayeHue no ymonyanuio: Cm. [punoxenue 1V.
obrnacTb BO3MOXHbIX -
3HaYEeHUI:

MAT cchbinovHoe naeHmgmKaumoHHoe nms Matepuana (cMm. komanagy MAT)

™n: TEXT

eaVHULbI: -

3HayeHue Nno yMonyaHuo: -

obrnacTb BO3MOXHbIX UMSs AOJPKHO COoBMagaTb C paHee onpeaeneHHbIMU
3HAYEHWI: MMeHaMn maTepuaros.

WOP Bec npuBoga

™n: REAL
eanHnUpI: H
3HayeHue no ymonyanmio: 0
obracTb BO3MOXHbIX WOP =20
3HAYEHWUI:

DIR(3) HanpaBnsoLw ne KOCMHYCbl ANA ONpeAerneHns HanpasneHus npusoaa

™n: REAL
eauHnUbI: MM
pa3mMepHOCTb MaccuB 13 Tpex uucen
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CnpagBka no dPIPE 5

3HadeHve no ymonyanuo:0, 0, 0
0bnacTb BO3MOXHbIX -
3HaYeHun:

OFF(3) HanpaBnsitoLL e KOCMHYCbl UM OTHOCUTESbHbIE KOOpAMHAaTLI A onpeaeneHns

HanpaBrieHns CMeLL eHns kopryca 2)

™n: REAL
eaVHULBI: MM
pa3MepHOCTb MaccuB 13 TpeX Yucen

3HayeHune no ymonyanuio: 0, 0, 0
0bnacTb BO3MOXHbIX -
3HaYeHUn:

LEN1, LEN2, LEN3, LEN4 paccTosHusd, onpegenstoL e cMeLl, eHne Kopryca, LU.M. Kopryca, .M.

npvBoOAa M MeCTO pacKpenneHns Npreoaa (CM. pUC. C pacyeTHON CXEMON).

™n: REAL
€ANHNLIbI: MM
3Ha4yeHne No YMOMYaHUIo: -
obnacTb BO3MOXHbIX -
3HAYEeHNI:

NODE3) nms y3na ans packpenneHus npusoaa

™n: TEXT

€ANHNLIbI: -

3Ha4YeHne No YMOMYaHUIo: -

obnacTb BO3MOXHbIX CM. OrpaHuYeHns anst MeToK V3roB
3HAYEeHNI:

B_NODE?® wums y3na A4ns onopbl o KoprycoM apmatypbl

™n: TEXT

€ONHULIbI: -

3Ha4YeHne No YMOMYaHUIo: -

obnacTb BO3MOXHbIX CM. OrpaHuYeHns anst MeToK V3roB
3HAYEeHNI:

NOTE npumevaHne/KoMMeHTapuii/ngeHTMgmKaumMoHHOe UMS KnanaHa

™mn: STRING

€O VHNLbI: -

3HayeHune No ymosnyaHuio: blank

obrnacTs BO3MOXHbIX CM. OrpaHMYeHUst AN CTPOYHbIX 3HAYEHUN
3HAYEHUN: napameTpoB, AnnHa He 6onee 32 CMMBOSIOB

NAME voeHmdwmKaumMoHHoe nMs yyacTka Tpybonposoga

™n: STRING
eANHULbI: -
3Ha4YeHMe Mo YMOnYaHuIo: nycTasi CTPoKa TeKyllee MaeHTUdMKaUMOHHOE UMSL.
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obrnacTs BO3MOXHbIX CM. OrpaHMyeHUst ANs CTPOYHbIX 3HAYEHUN
3HaYEHUN: napameTpoB, AnnHa He 6onee 32 CMMBOSIOB

OTT_REF meTtka, ngeHmdmumpytoLas cTpoky B 6ase gaHHbIX C 4OonyCKaeMbIMU Harpyskamu (CMm.
MpunoxeHve X) Ha naTpyboKk apmaTypbl CO CTOPOHLI MEPBOroO y3ra aneMeHTa

™mn: TEXT

eaVHWLbI: -

3Ha4YeHne Mo yMOn4aHuio: -

obrnacTs BO3MOXHbIX onpegensieTca 3Ha4eHUsAMN, NPUCYTCTBYOLL UMY B
3HaYEeHUN: Guarine Vv_ott.dbs. anvHa He 6onee 8 cMMBOOB

OTT_REF2 meTka, ngeHmdmumpyoLlast CTpoky B 6a3e gaHHbIX C 40Ny CKaeMbIMU Harpy3kamm
(cm. Mpunoxenune X) Ha naTpybok apMaTypbl CO CTOPOHbLI BTOPOro yana

anemMeHTa
™mn: TEXT

eaVHWLbI: -

3Ha4veHune no ymonvanuo: OTT_REF

obrnacTs BO3MOXHbIX onpegensieTca 3Ha4eHUsAMN, NPUCYTCTBYOLL UMY B
3HaYEHUN: Guarne Vv_ott.dbs. anuHa He 6onee 8 cMMBOOB

SBP npusHak oTHeceHus anemeHTa kK "tpybam manoro gunametpa”, cm. SBP

lpumeyaHus:

1)  Cwm. [punoxeHue IV .
2) Ecnu e komaHOe onpedeneH napamemp LEN1, mo 3HayeHus OFF(1-3) uHmepnpemupyromcs

rpozpammoli kak Habop HarpasiouUX KocuHycos. B npomusHom cryqyae, OFF(1-3)
paccmampugaromcs Kak OmHOCUMesibHbIe KOOPOUHamaI.

3) BHympeHHue y37bl KnarnaHa Moaym UcCrosib308ambCs MOJibKO Oris MPUBSI3KU K HUM orop. Ux
Heslb35 UCrosib308amb 8 Kadecmee peghepamusHbix 3HadeHul (Hanpumep, 8 komaHoe POS
usiu rpu onepayusix ¢ KornuposaHuem ydacmkos moderiell)

Mpumep:

20: vO len = 130, w = 323,,, off =0, 0, 1, lenl = 24, wop = 100, dir = 0, 0, 1, len2 = 55, le
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Tpexxopnoso#u knanaH (V3W)

Tpexxogosoi Knanad B ysne "10"

Harpyskui uz B {kopnyc)

MeTtka | 162

Bribpate. ..

Beca

CoficTBEHHbIA BEC

1500
Bec npueoaa ljl

MaTepuan 15G5

ObosHaqeHre

HanpasneHwe cMeLWeHWA NpUBoAa

Harpysku us B (wTyuep)

MeTra | 161

Bribpatk. ..

805 339.537

Mo ymonuaHo

Mo ymondaHuo

¥3en packpenneHus npusoaa

Wi

| OK.500.AB. 3204

KomMmeHTapuit

| YTo4HUTL Bec!!!

|:| OTKMCYMTE

Ommera

Cnpaska

Vaem oA saKpermeHia ¢ - i
L4
um opueoga  (D———F S
L3 CMENTEHIA IPHECTA
Lentp mace  (p——
L2
VL2
VL1

PacuyeTHasa cxema TPexXxXxoa4oBoro KnanaHa

OrneMeHT "TpexxoAoBoii knanaH" npegHasHadyeH ANS MOAENMPOBaHUA apMaTypbl COOTBETCTBYIOLL Ero
TMNa. OnemeHT MpuBSI3bIBaeTCs K Y3ny pasBeTBfieHVsi TpyGonpoBoda W BBOAWTCS Yepe3 more
«[ononHuTenbHbIE AaHHbIE»:
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{8 dPIPE 5.26 (Build: 04 okt 2017) - Model = 5| = |

Main Mpaeka Bug CepeBuc PacdéT  ¥TuauTel  OCHOBHBIE g4aHHblie  Jon. gaHHele  Momowe

ODOR DM =25 8800 @B A L L L E

B D D

LAAAMN, ANS TNV TFEREZY 86 R

. . »
\L/

-
,ﬂ'OﬂOﬂHHTﬁﬂhHhIE faHHbIE ﬁ

¥sen "207

Tunbl A&HHBIX: JaHHbie:

Restraint (OaHokomn. onopa) - -
Rigid Strut (CTepmens) [:] 3WV (3xoposom
Rod Hanger (ecT. nogeecka)
z Sliding (CronssAwan onopa)
Snubber (AuH. amopTUzaTop)
Spring Hanger {¥np. onopa) 4
Std. Tee (CTaHAEPTHEIA TPOMHMK)
X Support (E-aMn, onopa)

Tee (TpoiHIK) "
THA Out

Weight {CocpeaoToqeHbr sec)
Weld (CeapHoi wos)

m

1

QA SRl E DX

FeomeTpHa [

oK ][ Cancel ][ Help ]
Yaen | JHHEIE

10 - Pipe1l

w
=

| »

=
m

N k| A P —

20
30
20 From 1] [i] -1000 Pipe1l
40

0 =
1 1 | r

Ready MogopoT: 857 Haknon: 0° Macwrab: 1.0

B gunarnore ¢ xapaktepuctvkamu areMeHTa MOXHO 3afaTb TOYKM ANst LeHTpa Macc Kopryca Knanawa,
LeHTpa Macc npuBoda M y3en, B KOTOPOM BO3MOXHO packpenrneHve npusoga (none "ysen
packpenneHus npueoga"). [lpegnonaraetcsi, 4TO BCE 3TM TOYKM feXaT Ha OOHOW NPSAMOW,
HarnpaBJieHWe KOTOPOW ONpeAENseTCs C NOMOLL b0 HaNpaBnsAoLWUX KOCMHYCOB B Mose "HanpaBrieHne
cMelleHuss npuBopa”. PaccTosiHnMe [0 yKasaHHbIX TOYEK OTCUUTLIBAETCA OT LEHTpanbHOM TOYKM
3M1eMeHTa Mo MPUHLMMY MOCTPOEHWS LIEMOYKM pa3mepoB. Hwke npuBoasaTcs npuMepbl onpeneneHus
napameTpoB L2 - L4 B 3aBUCMMOCTV OT pacnoroXeHUsi onpeaensemMbIx ToYek.

Onopa, AnA packpenneHna npueoda BBOOAUTCA B TOM Xe auarnore "AONONHUTENbHbIE AaHHbIE", YTO U
CaM 3JiIeMEHT Ha 3aKnagke ¢ UMeHeM 3TOoro yana:
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CnpagBka no dPIPE 5

JOoNnonHWTeNLHBIE 4 aHHBIE Xl

¥3en"30" ¥zen 103" |

THMNEIl A3HHEL: JaHHEE:

0. Force {fuHamMHueckan cina)
01, Gap (fAKH. ¥Nop C 3330Pamk]
Damper { demndep)

Farce (Cocpes, HarpyskH)
GuUide (HanpagnAwiLaA onopa)l
Restraint (O aHoKoMA, onopa)
Rod Hanger (¥EcT, noagecka)
Sliding {Ckone3AWaA onopa) —
Snubber {JuH. amopTHzaTOR)

Spring Hanger (¥np. noABecka)
Stress Disc, (Jon, Temn, Hanp,) ;I

M omem muk £ ami i memm—--
O, I Zancel Help

L

B okHe BBOga npegycmatpvMBaeTCcsl pasfenbHOe 3ajaHue BEeCOBbIX XapaKTepuCcTUK apmaTtypbl:
cobCTBEHHOrO Beca Koprnyca apmaTtypbl M Beca npuBogda. [lpu oTMeyeHHbIX dulaxkkax "no
yMOSHaHu" BeC U30MsuMM U cpefbl aBTomatMdeckn 000aBnaoTCs B 3MEMEHT B 3aBUCUMOCTA OT
XapakTepuCTMK MpUMbIKaOWen TpyObl M Harpy3odHow rpynnbl. [lpy 9TOM Bec  uM3onsuum
paccuutbiBaeTcs ¢ kKoaddmumeHtoMm  1.75 OT MOroHHoro Beca wusonsumm TpyObl, a Bec cpenbl
[obaBnsieTcsl paBHbIM Becy cpefbl B npsiMoi Tpybe. lNMonb3oBaTtenbs MOXET nepeonpefenuts 3T
napameTpbl, CHB duiaxku "Mo ymonyaHuio". Ecnm Byaet BBe4EHO MOMOXUTESNIbHOE YUCHO, TO OHO
OyZoeT BOCMPUHATO NPOrpaMMON Kak Bec (u3onsummM wnm cpegbl) B HbloToHax. [lpu BBOAE
oTpuuaTenbHbIX 3Ha4YeHWn, nporpaMma BOCMPUHUMAET YuUCria Kak MHOXMUTENM K MOrOHHOMY BecCy
nsonsaumm unm cpedbl. MNpu 3agaHnm "cobCTBEHHOMO Beca" paBHbIM HYIKO, BEC M30MsSUUM U cpeabl B
3neMeHT He gobaBnsatTCS.

Mone "Harpy3ku n3 B1" cryxuT ansa Bbidopa AonyckaeMblx Harpy3ok B cootBeTctBum ¢ HIM-068-05
"TpybonpoBogHasi apmatypa Ans atoMHbIX cTaHuuin. ObLyne TexHuyeckue TpeboBaHus".

Mone "KommeHTapuii" mcnonb3dyetcsa ANS 3agaHus MOEHTUMKAUMOHHOrO MMeHW apmatypbl. JTa
MHGOPMaLMS BbIBOAUTCS Ha nevaTtb B pacnedatkax UCXOOHbIX AaHHbIX U pe3yrbTaToB pacyeTos.
Tun: nokanbHas reomeTpmuyeckas KomaHaa

D YHKLMSA: ONpeaensieT SNeMeHT Ansi MOAenMpoBaHus Tpy6onpoBogHOM apMaTypbl (3a4BUXKKY,
BEHTUN4, KnanaHa v T.4.). MaTpuua xecTKocTn aneMmeHTa opMupyeTca Kak Ang anemMeHTa "npsamas
Tpy6a" TekyLL ero cedeHusi ¢ TOMLL MHOW CTEHKU, YMHOXEHHOM Ha koadxmumneHT V_STF

MapameTpbl:

VL1 anuHa kopriyca apmMaTyphbl (CM. pacyeTHYI0 CXeMy KrnanaHa)

™n: REAL
eaVHULBI: MM
3HaYyeHuWe No YMOMYaHuto:-
obracTb BO3MOXHbIX VL1 >0
3HAYEHWUI:

VL2 grnvHa BxogHOro natpyoka apmatyphbl (CM. pacyeTHYH0 CXeMy KrianaHa)
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™n: REAL
€ONHNLIbI: MM
3Ha4yeHue no ymonyanmo:VL1/2
obnacTb BO3MOXHbIX VL2 >0
3HAYEHUI:

W(3) BecoBble xapakTepucTuku anemenTa’)

™n: REAL
eanHnUpI: H
pa3mMepHOCTb MaccuB U3 Tpex uucen

3HayeHue no ymonyanuio: Cm. [punoxenue 1V.
obrnacTb BO3MOXHbIX -
3HaYEeHUI:

MAT cchbinovHoe naeHmgmKaumoHHoe nms Matepuana (cMm. komanHgy MAT)

™n: TEXT

eaVHULbI: -

3HayeHue Nno yMonyaHuo: -

obracTb BO3MOXHbIX UMSs AOJPKHO COBMagaTb C paHee onpeaeneHHbIMU
3HAYEHWUI: MMeHaMn maTepuaros.

WOP Bec npuBoga

™n: REAL
eanHnUpI: H
3HayeHue no ymonyanmio: 0
obrnacTb BO3MOXHbIX WOP =20
3HAYEHWUI:

DIR(3) HanpaBnsoLw ne KOCMHYCbl ANA ONpeAerneHns HanpasneHus npusoaa

™n: REAL
eauHnUbI: MM
pa3mMepHOCTb MaccCuB U3 Tpex yucen

3HayeHue no ymonyanuio:0, 0, 0
obrnacTb BO3MOXHbIX -
3HAYEHWI:

LEN2, LEN3, LEN4 paccTosHusa, onpeaensioLlne L.M. kopryca, L.M. NpMBoga U Mecto
packpenneHus npMeoaa (CM. pUC. C pacyeTHOM CXEMOW).

™n: REAL
eaVHULBI: MM
3HayeHne No yMon4aHuio: -
obracTb BO3MOXHbIX -
3HAYEHWUI:

NODE? ums y3na 4ns packpenrneHus npueoaa

™n: TEXT
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€ONHNLIbI: -

3Ha4YeHne No YMOMMYaHUIo: -

obnacTb BO3MOXHbIX CM. OrpaHuYeHns anst MeToK V3roB
3HAYEHNI:

NOTE npumevaHne/KoMMeHTapuii/ngeHTMdmKaumMoHHOe UMS KnanaHa

™mn: STRING

eaVHWLbI: -

3HayeHne No ymonyaHuio: blank

obrnacTs BO3MOXHbIX CM. OrpaHMyeHust ANs CTPOYHbIX 3HAYEHUN
3HaYEeHUN: napameTpoB, AnnHa He 6onee 32 CMMBOSIOB

OTT_REF1 meTka, ngeHmdmumpyoLlas CTpoKky B 6a3e gaHHbIX C JOnyCKaeMbIMU Harpy3kamum Ha
BbIXOA4HbIE NaTpyOKkm apmaTtyphbl (CM. [punoxernue X)

™mn: TEXT

eaVHWLbI: -

3Ha4YeHne Mo yMOn4aHuio: -

obrnacTs BO3MOXHbIX onpegensieTca 3Ha4eHUsAMN, NPUCYTCTBYOLL UMY B
3HaYEHUN: Guarne Vv_ott.dbs. anuHa He 6onee 8 cMMBOOB

OTT_REF2 meTka, ngeHmdmumpyoLlas CTpoKky B 6a3e gaHHbIX C JOnyCKaeMbIMU Harpy3kamm Ha
BXOAHOW natpybok apmaTtyphbl (CM. [IpunoxeHue X)

™mn: TEXT

eaVHWLbI: -

3Ha4YeHne Mo yMOn4aHuio: -

obrnacTs BO3MOXHbIX onpegensieTca 3Ha4eHUaMN, NPUCYTCTBYIOLL UMY B
3HaYEHWUN: Guarine Vv_ott.dbs. anvHa He 6onee 8 cMMBONOB

lpumeyaHus:

1)  Cwm. [punoxeHue IV .

2) BHymperHul y3en KnanaHa Moxem UCrosib308ambCs MOsibKO Oris MPUBSI3KU K HEMY ornopbl. E2o
Heslb35 UCrosib308amb 8 Kadecmee peghepamusHo20 3HaqyeHus1 (Hanpumep, 8 komaHoe POS
usiu rpu onepayusix ¢ KornuposaHuem ydacmkos moderiell)

Mpumep:

NODE: V3W vll = 800, vl2 = 300, w = 22000,,, note = "V1", ott_refl = '12', ott_ref2
= 15"
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KomneHcaTop (EJ)

Komnencatop mescqy ysnamn “170" w 180
Tun aeff PA Exp Beta
HecTkocTH Beca
KA KB1 CoBCTEEHHEIN BEC
W)
[ ]re ymonuarmo 580000 |[]No ymonuyaHuo [ 1Mo ymonyanmio
K51 KB2 Bec W3onALMM W(2)
[ 1Mo ymonyarmio 580000 Mo yMoN4aHMo 280 Mo YMOM4EHUID
K52 KT Bec cpeabi
W3
5800 Mo yMOMYEHMIO 1e+009 ([ ]Mo ymonuaHmio 275.431 Mo YMOAHEHKHD
ORosHaYEHKE
AX1BU-16-300 Note

omea | | crosma

Twn: nokanebHas reomeTpnyeckaa KomaHaa

D yHKUMA: KOMaH4a ANs MOAENMPOBaHMSA KoMMneHcaTopa (06LwL i cnyyar)

MapameTpbl:

LEN gnvHa anemeHTta

™n: REAL
€ONHULIbI: MM
3HayeHune no ymonyaxmio:0
O6nacTs BO3MOXHbIX LEN=0
3HAYEeHNI:

DC wnm DS: onucaHne napameTpoB CcM. B pasgene "JlokanbHble komaHab!"

XS cMeHa TMna ceveHns TonbKo Ans Tekyllero anemeHTa 6e3 n3MeHeHVs TeKylll e BeNMUUHbI

Ana cero octanbHOro y4yactka

™n: TEXT

eaVHULIbI -

3Ha4YeHne Mo YMOIYaHuo: 00s3aTenbHbI MapaMeTp, eCIN TEKYLL ee CeYeHNe He
MHULUManM3npoBaHo. B npommBHoM criyyae,
NPVHUMAET 3Ha4YEHNE TEKYLLLErO CEYEHMS.

obnacTb BO3MOXHbIX ceveHne oImkHO BbiTb NpegBapuUTENbHO ONMCaHo

3HaYEeHUN: komaHgon PIPE

LG nHMumanusaumusi Harpy3odHon rpynnbl
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™n:
eauHULbI:

TEXT

3Ha4YeHVe No yMor4aHuio:06s83aTenbHbIN napaMeTp, eciv TekyL as

0bnacTb BO3MOXHbIX
3HaYeHun:

KA oceBas XeCTKoCTb

™n:
€ONHNLIbI:

3Ha4yeHue no
YMOMYaHuto:
obnacTb BO3MOXHbIX
3HAYEHUI:

KS(2) coBuroeas »ectkocTb (1 - BAONb floKarbHOM OCK anemMeHTa Y; 2 - BOOSb floKarbHOM ocu Z)

™n:
eauHULbI:
pa3MepHOCTb:
3HayeHue no
YMOMYaHMIo:

obnacTb BO3MOXHbIX
3HaYeHun:

Harpy3ouHasl rpyrnna He UHMumanuampoBaHa. B

NPOTVBHOM Crly4ae, NPUHUMAEeT 3Ha4YeHne TeKy L el

Harpy304HOW rpynmbl.

HarpysouHasi rpynna gorpkHa ObiTe NpeaBapuTeribHO

onvcaHa ogHon u3 nogkomanpg "LG" komaHabl
OPVAL

REAL
H/mm
0OCeBas XeCTKOCTb NpucoeanHeHHoN TpyObl (E*A/L)

=0

REAL
H/mm
MaccuB 13 2-X 3NIeMEHTOB
12« E «]
KS(1) = L3 (coBuroBas xecTkoCTb
npucoeanHeHHon Tpyobl); KS(2) = KS(1)

>0

KB(2) yrnoBas >ecTkocTb (1 - OTHOCUTENBHO MnoKarnbHoM ocu anemeHTa Y; 2 - OTHOCUTENBHO

nokarneHoun ocu Z)

™n:
eVHNLbI:
pa3MepHOCTb:
3HayeHue no
yMOIYaHuio:

0bnacTb BO3MOXHbIX
3HaYeHun:

KT >xecTKoCTb Ha KpyyeHue

™n:
eauHULbI:

3Ha4yeHue no
YMOMYaHMIo:

0bnacTb BO3MOXHbIX
3HaYeHun:

REAL

H*Mm/pag

MaccuB U3 2-X 311eMeHTOB
E=xl

KB(1) = L (u3rubHas xecTKoCTb NpUCOeLNHEHHON
TpyObi); KB(2) = KB(1)
20

REAL

H*Mm/pag

)KECTKOCTb Ha KpyYeHue npucoesunHsiemMmon Tpy6bi:
E=xl

L+(1+p)
20

PA addektmBHaga nrowaab KoMrneHcaTtopa
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™n: REAL
€ANHULI: MM
3HayeHune no ymonyaxuto: 0
obrnacTb BO3MOXHbIX >0
3HAYEHWUI:

W(3) Bec KomneHcaTopa1)

™n: REAL
eanHnUbI: H
pa3MepHOCTb MaccuB 13 Tpex Ymucen

3Ha4yeHue no ymonyanuio: Cm. [Mpunoxenue 1V.
obnacTb BO3MOXHbIX -
3HaYeHWI:

EXP mMHOXUTENb TEeMnepaTypHOro paCLIJI/IpeHVIﬂ3)
™ REAL
egnHULbI: -

3HayeHue no ymon4yaxuto: 0
obnacTb BO3MOXHbIX >
3Ha4YeHun:

BETA opvieHTaums anemMmeHTa OTHOCUTENBHO ero ocu (CM. NpumMep 3afaHus)

™mn: REAL
eAVHULbI: rpag
3HayeHve no ymonyaxHuio: 0

0bracTb BO3MOXHbIX IBETA| < 360
3Ha4YeHunn:

NAME vgeHmdmKauMoHHOe Mst ydacTka Tpybonposoaa

™n: STRING

eaVHULbI: -

3HayeHue Mo yMOon4YaHuio: nycTast CTpoka Tekyllee uaeHTMMKaLMOHHOE NMS.
obrnacTb BO3MOXHbIX CM. OrpaHu4eHus Ans CTPOYHbIX 3HAYEHWN
3HAYEHWI: napameTpoB, AfnHa He Gonee 32 cMMBOSIOB

NOTE o6o3HayeHue

™n: STRING

eaVHULbI: -

3HayeHue no ymonyaHuio: blank

obracTb BO3MOXHbIX CM. OrpaHnYeHus AN CTPOYHbIX 3HAYEHUN
3HAYEHWUI: napameTpoB, AnnHa He Gonee 32 cMMBOIOB

SBP npu3Hak oTHeceHusl anemeHTa k "Tpybam manoro guametpa”, cm. SBP

lpumeyaHus:
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1)  Tpu PA > 0 no KoHuam aniemeHma rpukadbigatomcs pacriopHbie ycunus R = PA*P(op) (P(op)
— OasneHue, coomeemcmeyroujee paboyemy COCMOSIHUK)

2) KoagppuuueHm memmnepamypHO20 pacuiupeHusi Orsi KoMreHcamopa rnpuHUMaemcs pasHbiM
KoaghhuyueHmMy memnepamypHO20 pacuwupeHuss mpybbl YyMHOXEHHOMY Ha KoaghgpuyueHm EXP
: TEXP (EXPJ )= EXP * TEXP ( pipe)

3) Cdsuzosas xecmkocmb KomreHcamopa KS coomeemcmayem MniiocKo-napasniesisHol cxeme
Oecbopmauuu KoHUo8 ariemeHma. M3aubHas xecmkocme KoMrneHcamopa KB coomeemcmeyem
Oegbopmauuu KoHcorbHou barnku nod delicmeuem cocpedomoYeHHO20 MOMeHMa:

F

Cxema caBuroeoi gedgopmaumm komneHcatopa (F = KS*A)

B T EEmEmEse

Cxema unsrnbHon gedopmaumm komneHcatopa (M = KB*@)

4) [ns oueHku Odeghopmayuli KomrneHcamopose 6 komaHOe POST crnedyem 3adamb 6b1800
8HYMpPEHHUX ycunuti 0151 uHmepecyrouwel KombuHayuu Hagpy3ok (napamemp RES = 'FORC). lNpu
amom 8 @palne <ums 3ala4yu>.sup Ons Kaxdo2o0 KomreHcamopa 6ydem pacrnedamaHa
omdernbHas mabnuya, codepxauwjas Oegopmauyuu (NUHeliHble U yanoseble) Onss ecex Habopos
pe3yribmamos ¢ 8HYMpPeHHUMU yCUusmu.

Mpumep:
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2000: EJ 1000 KA 100. KS 150 200. KB 320 340 KT 1000 PA 203 w 80, -1.2, -1

Bce nodmunbki komneHcamopos - ocesol (EA), cdsueosou (ET), wapHUpHbIU (EH) , kapdaHHbIU
(EG) npusodsimcs K napamempam 3adagaembiM Orisi 0bwie20 crydas 8 coomeemcemeuu ¢ Tabn. :

3HayeHne XeCTKOCTHbIX napameTpoB A4 MoaenMpoBaHUA KOMNeHcaTtopoB

TYPE KA KS(1) KS(2) KB(1) KB(2) KT PA EXP
EA ka ks ks kb kb R pa 1
ET (>2 R ks ks R R R 0 0
CTSXEK)
ET (2 cTskku) R ks ks kb R R 0 0
EH R R R kb R R 0 0
EG R R R kb kb R 0 0

lMpumeyaHue: R - "rigid" eenuyuHa, coomeemcmayrowjast 60s1bWoU xecmkocmu
KoMmmneHcamopa 9515 yKkazaHHOU KOMMNOHeHMbI. Bbiyucsisiemcsi @ 3agucumocmu
om ceyeHusi npucoeduHsieMoll mpy6bi:

YKecTkoCcTb dopmyna
ExA
OceBas (KA) ?
E=]
Casurosas (KS)
LE
Ex]
U3rnbHas (KB) :
K (KT) il
pyyeHune
L= (1+pu)
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OceBou komneHcaTop (EA)

Komnencatop mescqy ysnamn “170" wn “180%
Tin aeff PA Exp Beta
Axial 68000 1 0
HecTkocTH Beca Wl
KA KB1 CoBCTEEHHEIN BEC ( )
Mo YMORYEHUKD 580000 Mo YMOMYEHKKD [ 1Mo ymonuarmio
K51 KB2 Ber MZonALMN W(2)
5500 Mo YMOMHEHMID 580000 Mo yMOAYEHKKD 250 Mo YMOMYEHMD

K52 KT Bec cpeabi

w@3)

5800 ([ Mo ymomsarme 124009 |[_]Mo ymonuaruio 275.431 | [¥|Mo ymonuarmio
OBozHaYeHHe
AX1BIJ-16-300| Note

OTMeHa Cnpaeka

Twn: nokanebHas reomeTpnyeckaa KomaHaa

D yHKUUA: KOMaH4a ONs MOAENMPOBaHMS OCEBOro KoMneHcatopa (6e3 CTskek)

MapameTpbl:

LEN gnvHa anemeHTta

™n: REAL
€ONHULIbI: MM
3HayeHune no ymonyaxmio:0
O6nacTs BO3MOXHbIX LEN=0
3HAYEeHNI:

DC wnm DS: onucaHne napameTpoB CcM. B pasgene "JlokanbHble komaHab!"

XS cMeHa TMna ceveHns TonbKo Ans Tekylllero anemMeHTa 6e3 n3aMeHeH s TeKylll e BeNUMHbI

Ana cero octanbHOro y4yactka

™n: TEXT

eaVHULIbI -

3Ha4YeHne Mo YMOIYaHuo: 00s3aTenbHbI MapaMeTp, eCIN TEKYLL ee CeYeHNe He
MHULUManM3npoBaHo. B npomBHoM criyyae,
NPVHUMAET 3Ha4YEHNE TEKYLLLErO CEYEHMS.

ceveHne oImkHO BbiTb NpegBapuUTENbHO ONMCaHo
komaHgon PIPE

0bnacTb BO3MOXHbIX
3HaYEeHUN:

LG nHMumanusaumusi Harpy3odHon rpynnbl

v
a

™n:
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eauHULbI:

3HayeHue Mo YMor4aHuio:0bs3aTerbHbI NapaMeTp, eciiv TekyL as

KA oceBas XecTKoCTb

HarpysouHas rpynna He nHuuuanusmposaHa. B
NPOTUBHOM Crydae, NPUHMMAaET 3HaYeHue TekyLL en
Harpy304HOW rpynmbl.

obnacTb BO3MOXHbIX Harpy3odHasi rpynna gosbkHa ObiTb NpeaBapuUTenbHO

3HaYeHun: onvcaHa ogHon u3 nogkomanpg "LG" komaHabl
OPVAL

™n: REAL

e HULBI: H/mm

3Ha4YeHne No YMOSMYaHUIo: -

obnacTb BO3MOXHbIX 20

3HAYEHUI:

KS cpBuroBsas »ectkocTb

™n: REAL
e HULBI: H/mm
3Ha4YeHne No YMOSYaHUIo: -
obnacTb BO3MOXHbIX 20
3HAYEHUI:

KB yrnoBas »ecTKocTb

™n: REAL

e HULBI: H*mm/pag
3Ha4YeHne No YMOMMYaHUIo: -

obnacTb BO3MOXHbIX 20
3HAYEHUI:

KT ecTKoCTb Ha KpyyeHue

™n:
eauHULbI:

3Ha4yeHue no
YMOMYaHMIo:

obnactb
BO3MOHbIX
3HaYeHWn:

REAL

H*Mm/pag

)KECTKOCTb Ha KpyYeHne npucoeamnHsieMon Tpyobi:
Exl

Le(1+p)

20

PA adxpektvBHas nnow,agb KomneHcatopa

™n: REAL
e HULBI: MM
3Ha4YeHNe Mo YMOIYaHMIO: -
obracTb BO3MOXHbIX >0
3HAYEHWUI:
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W(3) Bec KOMI'IeHcaTopa1)

™n: REAL
eanHnUpI: H
pa3mMepHOCTb MaccuB U3 Tpex uucen

3HayeHue no ymonyanuio: Cm. Mpunoxenue 1V.
obrnacTb BO3MOXHbIX -
3HaYEeHUI:

NAME vgeHmdmKaunMoHHOe Mst ydacTka Tpybonposoaa

™n: STRING

€aNHNUbI: -

3HayeHue Mo YyMON4YaHuio: nycTast CTpoka Tekyllee UaeHTMMKaLMOHHOE NMS.
obnacTb BO3MOXHbIX CM. OrpaHu4eHus Ans CTPOYHbIX 3HAYEHWN
3HaYEeHWI: napameTpoB, AfMHa He Gonee 32 cMMBOSOB

NOTE o6o3HayeHue

™n: STRING

eaVHULbI: -

3HayeHue no ymonyaHuio: blank

obracTb BO3MOXHbIX CM. OrpaHnYeHus AN CTPOYHbIX 3HAYEHUN
3HAYEHWUI: napameTpoB, AnnHa He Gonee 32 CMMBOIOB

SBP npusHak oTHeceHus1 anemMeHTa Kk "Tpybam manoro agnametpa”, cM. SBP
lpumeyaHus:

7) obsizamernbHbIl napamemp, UCI'IOJ'Ib3yiOLL(UUCFI Orisl 8bI4UCTIEHUS] pacropHO20 ycunus e
KoMrieHcamope Ha pabo4qux pexxumax.

2) Cwm. [punoxeHue [V.
Mpumep :
A10: EA 340, ka = 61.294, ks = 252.358, kb = 1.84E+006, pa = 1.88E5, w = 747.3

CM. mak xe: 3HayeHue XecmKOoCMHbIX rnapamempoe ons MOOeﬂUQOGaHUFI KomrieHcamoposg
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CaBurosou komneHcatop (ET)

Komnencatop mescqy yznamn “170" wn "180",

Tun Aeff Exp Beta
fied T 0 0 [ o]
HecTkocTH Beca Wl
KA KB1 CoBCTEEHHEIN BEC ( )
rigid Mo YMOMHEHUKD 580000 |[] Mo ymonuyaHuo [ Mo ymonuario
K51 KB2 Ber MZ0NALMN W(2)
5300 Mo YMOMHEHMIo rigid Mo YMOMYEHMKD 280 Mo YMONYEHMKD
K52 KT Bec cpeabl W{B)
5800 Mo YMOMHEHMID rigid Mo yMOAYEHKK 275.431 Mo YMOAHEHKD
Ofo3Ha4YeHE
AX 1BU-16-300 MNote
OTMeHa Cnpaeka

Twn: nokanebHas reomeTpnyeckaa KomaHaa

DYHKLMA: KOMaHAa NS MOAEenMpoBaHUs KOMMeHcaTtopa Ha CTsKkax (CABUroBoro)

MapameTpbl:
LEN gnvHa anemeHTta

™n:
€ONHULIbI:

3Ha4YeHne No YMOIYaHuo
O6nacTs BO3MOXHbIX
3HAYEeHNI:

REAL
MM

:0

LEN=0

DC wnm DS: onucaHne napameTpoB CcM. B pasgene "JlokanbHble komaHab!"

XS cMeHa TMna ceveHns TonbKo Ans Tekylllero anemMeHTa 6e3 n3aMeHeH s TeKylll e BeNUMHbI
[ONA Cero ocTanbHoOro yyactka

™n:
equHULbI:
3HaYeHre No yMon4aHuio:

obnacTb BO3MOXHbIX
3HaYEeHUN:
LG nHMumanusaumusi Harpy3odHon rpynnbl

™n:

TEXT

obsA3aTenbHbI NapaMeTp, ecriv TEKyLL ee CeYeHne He
MHULUManM3npoBaHo. B npomBHoM criyyae,
NPVHUMAET 3Ha4YEHNE TEKYLLLErO CEYEHMS.

ceveHne oImkHO BbiTb NpegBapuUTENbHO ONMCaHo
komaHgon PIPE

v
a
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eaVHWLbI: -

3Ha4YeHne Mo yMOon4aHuio:06513aTenbHbIN NapaMeTp, ecriv TekyLy ast
HarpysouHas rpynna He nHuuuanusmposaHa. B
NPOTUBHOM Crydae, NPUHMMAaET 3HaYeHue TekyLL en
Harpy304HOW rpynmbl.

obnacTb BO3MOXHbIX Harpy3odHasi rpynna gosbkHa ObiTb NpeaBapuUTenbHO
3HaYeHun: onvcaHa ogHon u3 nogkomanpg "LG" komaHabl
OPVAL

KS cpBuroBsas »ecTkocTb

™n: REAL
e HULBI: H/mm
3Ha4YeHne No YMOSMYaHUIo: -
obnacTb BO3MOXHbIX 20
3HAYEHUI:

KB" yrrnoBasi »ecTkoCTb

™n: REAL

e HULBI: H*mm/pag
3Ha4YeHne No YMOMMYaHUIo: -

obnacTb BO3MOXHbIX 20
3HAYEHUI:

BETA" opueHTauusi anemeHTa oTHOCUTENbHO ero ocu (CM. IpUMep 3aJaHus)

™n: REAL
eaVHWLbI: rpag
3HayeHune no ymon4axuio: 0

obnacTb BO3MOXHbIX IBETA| < 360
3HaYeHUN:

W(3) Bec KOMHeHcaTopaZ)

™n: REAL
eanHnUpI: H
pa3mMepHOCTb MaccCuB U3 Tpex yucen

3HayeHue no ymonyanuio: Cm. Mpunoxenue 1V.
obrnacTb BO3MOXHbIX -
3HaYEeHUI:

NAME vgeHmdmKauMoHHOe Ms ydacTka Tpybonposoaa

™n: STRING

eaVHULbI: -

3HayeHue Mo yMOoN4YaHuio: nycTast CTpoka Tekyllee aeHTMMKaLMOHHOE NMS.
obracTb BO3MOXHbIX CM. OrpaHu4eHus Ans CTPOYHbIX 3HAYEHWN
3HAYEHWUI: napameTpoB, AfnHa He Gonee 32 cMMBOSOB

NOTE o6o3HaveHue

™n: STRING
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eaVHWLbI: -

3HayeHne No ymonyaHuio: blank

obrnacTs BO3MOXHbIX CM. OrpaHMyeHuUst ANs CTPOYHbIX 3HAYEHUN
3HaAYEHWUI: napameTpoB, AnnHa He 6onee 32 CMMBOJSIOB

SBP npusHak oTHeceHus anemeHTa kK "tpybam manoro gunametpa”, cm. SBP
lpumeyaHus:
1. [Onsi modenupoeaHusi KoMeHcamopa Ha 2-yx cmsbkkax 3adaHue napamempos KB u

BETA sisnisiemcsi o6sisamenbHbIM. [lpu yerie BETA = 0 npednonazaemcsi, 4mo CmsikKuU
Haxodssimcs 8 nokarnbHoU rrnockocmu X-Y anemeHma.

2. Cwm. [punoxeHue lV .
Mpumep:
2000: ET 1000 KS 100. KB 1000. BETA 30

CMm. mak xe: 3HayeHue xecmkocmHbIX napamempos 018 ModenuposaHus KOMIEHCamopos

WapHupHbIN KoMmneHcaTop (EH)

Komnencatop mescgy yznamn “170" wn "180",

Tin aeff PA Exp Beta
nged : i [ o
HecTkocTH Beca Wl
KA KB1 CobCTEEHHEIN BEC ( )
rigid Mo YHOMYEHUKD 380000 Mo yMoNYaHo [ Mo ymonuaro
K51 KB2 BeC M30MALAW W(2)
rigid Mo YMONYEHMID rigid M0 YMON4YEHMID 280 Mo YMONYEHAD
k52 KT Bec cpeakl W(3)
rigid Mo YMOMHEHMID rigid Mo YMONYEHKD 275.431 Mo YMOMHEHUKD
DBo3HaYeHHE
AX1BU-16-300| Note
OTHMEHE Crnpaeka

Twvn: nokanbHasa reomeTpnyeckaa KomaHaa

P YHKLMA: KOMaH4a 4N MOAENMPOBaHMS LLAaPHUPHOTO KomneHcaTopa”
MapameTpbl:
LEN gnvHa anemeHTa

™n: REAL
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CnpagBka no dPIPE 5

€ONHNLIbI: MM
3HayeHune no ymonyaxmio:0
O6nacTs BO3MOXHbIX LEN=0
3HAYEHNI:

DC wnm DS: onucaHne napameTpoB cM. B pasgene "JlokanbHble koMaHab!"

XS cMeHa TMna ceyeHns TonbKo Ans Tekyllero anemMeHTa 6e3 n3aMeHeHVs TeKylll e BeNMUUHbI

Ana cero octanbHOro y4dactka

™n: TEXT

eaVHULIbI -

3Ha4YeHne Mo YMOmYaHuo: 00sA3aTenbHbI MapaMeTp, eCIN TEKYLL ee CEYEHNE He
WMHMUMann3MpoBaHo. B npommeBHoM cnydae,
NPUHUMAET 3HAa4YEHUE TEKYLLLErO CEYEHMS.

obnacTb BO3MOXHbIX ceveHne osmkHO BbiTb NpegBapuUTENbHO ONMCaHO

3Ha4YeHun: komaHgon PIPE

LG nH1Mumanusaumusi Harpy3odHon rpynnbl

™mn: TEXT

eaVHWLbI: -

3Ha4YeHne Mo yMon4aHuio:06513aTenbHbIN NapaMeTp, ecriv TekyLy ast
HarpysouHas rpynna He nHuuuanusmposaHa. B
NPOTUBHOM Cry4ae, NPUHMMAaET 3HaYeHue TekyLL en
Harpy304HOW rpynmbl.

obnacTb BO3MOXHbIX Harpy3oudHasi rpynna gosbkHa ObiTb NpeaBapuUTenbHO
3HaYeHWn: onvcaHa ogHon u3 nogkomanpg "LG" komaHabl
OPVAL

KB yrnoBas »ecTKocTb

™n: REAL

e HULBI: H*mm/pag
3Ha4YeHne No YMOSYaHUIo: -

obnacTb BO3MOXHbIX 20
3HAYEHUI:

BETA" opueHTauusi anemeHTa oTHOCUTENbHO ero ocu (CM. IpUMep 3aJaHus)

™n: REAL
eaVHWLbI: rpag
3HayeHune no ymonyaxuio: 0

obnacTb BO3MOXHbIX IBETA| < 360
3HaYeHUN:

W(3) Bec KOMHeHcaTopaZ)

™n: REAL
eanHnUpI: H
pa3mMepHOCTb MaccuB 13 Tpex uucen

3HayeHue no ymonyanuio: Cm. [punoxenue 1V.
obrnacTb BO3MOXHbIX -
3HaYEHUI:
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NAME voeHmdwmKkaumMoHHoe nMs yyacTka Tpybonposoga

™mn: STRING

eaVHWLbI: -

3Ha4YeHne Mo yMOn4aHuio: nycTasi CTpoka TekyLl ee uaeHTMdMKaLmMOoHHOe MS.
obrnacTs BO3MOXHbIX CM. OrpaHMYeHUs Anst CTPOUHbIX 3Ha4YEeHUN
3HaYEHUN: napameTpoB, AfnHa He Gonee 32 CMMBOSIOB

NOTE o6o3HaveHune

™mn: STRING

eaVHWLbI: -

3HayeHne No ymonyaHuio: blank

obrnacTs BO3MOXHbIX CM. OrpaHMYeHUst AN CTPOYHbIX 3HAYEHUN
3HaYEHUN: napameTpoB, AnnHa He 6onee 32 CMMBOSIOB

SBP npusHak oTHeceHus anemeHTa kK "tpybam manoro gnametpa”, cm. SBP

lpumeyaHus:

1) lpu yene BETA = 0 npednonazaemcs, Ymo WapHUPHbLIL KOMIEHcamop rno3eosissem rnogopom
80KpYye fokasnibHol ocu Y anemeHma;

2) Cwm. [punoxeHue V.
Mpumep:
2000: EH 1000 KB 1000. BETA 30

CM. mak xe: 3HayeHue XecmKOoCmHbIX napamempoes ong MOOGJ'IUQOGaHUﬂ KoMIieHcamopos
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KapaaHHbin komneHcaTop (EG)

Komnencatop mesay

yanamn 170" n 180",

Tin aeff PA Exp Beta
Simbal ] ] ]
HECTKOCTH Beca Wl
KA KBE1 CoBCTBEHHBIN BEC ( )
rigid Mo YMOMHEHUKD 580000 Mo YMOMYEHKKD [ Mo ymonuario
K51 KB2 Ber MZ0NALMN W(2)
rigid Mo YMOMHEHMIo rigid Mo YMOAYEHKKD 250 Mo YMONYEHMKD
K52 KT Bec cpeabl W{B)
rigid Mo YMOMHEHMID rigid Mo yMOAYEHKK 275.431 Mo YMOAHEHKD
Ofo3Ha4YeHE
AX 1BU-16-300 MNote
OTMeHa Cnpaeka

Twn: nokanebHas reomeTpnyeckaa KomaHaa

q)yHKLl,VIH: KOMaHaa aAna mogennpoBaHuA KapaaHHOro KoMmneHcatopa

MapameTpbl:

LEN gnvHa anemeHTta

™n: REAL
€ONHULIbI: MM
3HayeHune no ymonyaxmio:0
obnacTb BO3MOXHbIX LEN=0
3HAYEeHNI:

DC wnm DS: onucaHne napameTpoB CcM. B pasgene "JlokanbHble komaHab!"

XS cMeHa TMna ceveHns TonbKo Ans Tekylllero anemMeHTa 6e3 n3aMeHeH s TeKylll e BeNUMHbI

Ana cero octanbHOro y4yactka

™n: TEXT

eaVHULIbI -

3Ha4YeHne Mo YMOIYaHuo: 00s3aTenbHbI MapaMeTp, eCIN TEKYLL ee CeYeHNe He
MHULUManM3npoBaHo. B npomBHoM criyyae,
NPVHUMAET 3Ha4YEHNE TEKYLLLErO CEYEHMS.

obnacTb BO3MOXHbIX ceveHne oImkHO BbiTb NpegBapuUTENbHO ONMCaHo

3HaYEeHUN: komaHgon PIPE

LG nHMumanusaumusi Harpy3odHon rpynnbl

v
a

™n:
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eaVHWLbI: -

3Ha4YeHne Mo yMOon4aHuio:06513aTenbHbIN NapaMeTp, ecriv TekyLy ast
HarpysouHas rpynna He nHuuuanusmposaHa. B
NPOTUBHOM Crydae, NPUHMMAaET 3HaYeHue TekyLL en
Harpy304HOW rpynmbl.

obnacTb BO3MOXHbIX Harpy3odHasi rpynna gosbkHa ObiTb NpeaBapuUTenbHO
3HaYeHun: onvcaHa ogHon u3 nogkomanpg "LG" komaHabl
OPVAL

KB yrnoBas »ecTKoCcTb

™n: REAL

e HULBI: H*mm/pag
3Ha4YeHne No YMOSMYaHUIo: -

obnacTb BO3MOXHbIX 20
3HAYEHUI:

W(3) Bec KOMHeHcaTopaZ)

™n: REAL
eanHnUpI: H
pa3mMepHOCTb MaccCuB U3 Tpex yucen

3HayeHue no ymonyanuio: Cm. Mpunoxenue 1V.
obrnacTb BO3MOXHbIX -
3HaYEeHUI:

NAME vgeHmdmKauMoHHOe Ms ydacTka Tpybonposoaa

™n: STRING

eaVHULbI: -

3HayeHue Mo YyMON4YaHuio: nycTast CTpoka Tekyllee uaeHTMMKaLMOHHOE NMS.

obracTb BO3MOXHbIX CM. OrpaHu4eHus Ans CTPOYHbIX 3HAYEHWN

3HAYEHWI: napameTpoB, AfnHa He Gonee 32 cMMBOSOB
NOTE o0603HaueHne

™n: STRING

eaVHULbI: -

3HayeHue no ymonyaHuio: blank

obracTb BO3MOXHbIX CM. OrpaHnYeHus 4N CTPOYHbIX 3HAYEHUN

3HAYEHWUI: napameTpoB, AnnHa He Gonee 32 CMMBOIOB

SBP npusHak oTHeceHus1 anemMeHTa Kk "Tpybam manoro gnametpa”, cM. SBP

lMpumevaHus:
1)  Cwm. [punoxeHue 1V .

Mpumep:
2000: EG 1000 KB 1000.

CM. mak xe: 3HayeHue XecmKOCMHbIX rnapamempoe ons MOOeJ'IUQOGaHUFI KOMIrieHcamopos
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CnpagBka no dPIPE 5

XKecTtkas cBsasb (RX/RP)

HECTHWHA INEMEHT MEXAY ¥3namy k3 190" 1 “k3 5[

CeqeHHe Harpysodnaa rpynna
rod1 j Y LG ILGE j
~Beca

CoBCTEEHHBIA BEC

Bec HzonaumK

Bec cpeakl

Wil) V' Mo yronuaHiio

Wi(2) ¥ Mo ymon-anio

MHO¥HTENE ANA
TOMWHHE CTEHKH

| Ok I OTHEHS | CNpaeka |

I ]

I ]

I 0 W(3) ¥ Mo wmonqanmk
I 10

Mo wMonHaHHH | [~ Toncraa Tpyba

SFAC RX/RP

Twvn: nokanbHas reomeTpnyeckasa KkomMmaHga

P yHKUMA: KOMaHAa ANS MOAEeNnMpoBaHMs "XecTkoro" anemeHTta. B 3aBucmmoct ot Tuna
oTobpaxeHus ucnonbaytTcs: RX - ycnoBHas xecTkas cBasb U RP - "toncTas" tpy6a.

MapameTpbl:

LEN agnvHa anemeHTta

™n: REAL
eaVHULBI: MM
3HayeHue no ymon4yanmto:0
O6nacTs BO3MOXHbIX LEN=20
3HAYEHWI:

DC vnun DS: onncaHne napameTpoB cM. B pasgene "JlokanbHble koMaHab!"

XS cmeHa TMna cevyeHus ToNbKo Ans TEeKyLllero aneMeHTa 0e3 n3MeHeHus TeKyLLI,eIZ BeIMMYUNHbI

Ona cero octanbHOro ydactka

™n: TEXT

eaVHULbI: -

3Ha4YeHWe Mo yMOn4aHuio: 0bsi3aTernbHbIA NapameTp, eCru TEKYLL ee CeYeHne He
MHMLUMan3npoBaHo. B npomeBHOM cryyae,
NPUHUMAaET 3Ha4YeHUe TEKYLLLero cedeHus.

obnacTb BO3MOXHbIX ceyveHne A0ImKHO BbbiTb NpeaBapuUTeNbHO ONMCaHO

3HAYEHNI: komangon PIPE

LG uHuumanusaumnst Harpy3odHon rpynnol

™n: TEXT
eauHnUbI: -
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3HayeHne No ymornyaHuio:oba3aTtenbHbl napameTp, ecnv Tekyll as
HarpysouHas rpynna He nHuuuanusmposaHa. B
NPOTUBHOM Cry4ae, NPUHMMAaET 3HaYeHue TekyLL en
Harpy304HOW rpynmbl.

obnacTb BO3MOXHbIX Harpy3odHasi rpynna gosbkHa ObiTb NpeaBapuUTenbHO
3HaYeHun: onvcaHa ogHon u3 nogkomanpg "LG" komaHabl
OPVAL
W(3) Bec anemeHTa®)
™n: REAL
eanHnUpI: H
pa3mMepHOCTb MaccuB U3 Tpex uucen

3HayeHue no ymonyanuio: Cm. Mpunoxenue 1V.
obrnacTb BO3MOXHbIX -
3HaYEeHUI:

SFAC macLtabHbIi KO3hdMUMEHT MpW TOMLL MHE CTEHKW TPy ObIY

™n: REAL
eANHULbI: -
3HayeHue no ymosnyaxuio: 10
o6nacTb BO3MOXHbIX >0
3HAYEHWUI:

NAME vgeHmdmKauMoHHOe Ms ydacTka Tpybonposoaa

™n: STRING

eaVHULbI: -

3HayeHue Mo yMOoN4YaHuio: nycTast CTpoka Tekyllee uaeHTMMKaLMOHHOE NMS.
obrnacTb BO3MOXHbIX CM. OrpaHU4eHus Ans CTPOYHbIX 3HAYEHWN
3HAYEHWUI: napameTpoB, AfnHa He Gonee 32 cMMBOSOB

SBP npusHak oTHeceHus1 anemMeHTa Kk "Tpybam manoro agnametpa”, cM. SBP
lpumeyaHus:

1) OnemeHm modenupyemcsi mpybol ¢ meKywum eHympeHHUM duamempomM U monujuHou
cmeHKu, ysenudeHHol 8 SFAC pa3: T = T*SFAC

2) Cwm. [punoxeHue lV .
Mpumep:

2000: RX 1000 SFAC .5
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Ynpyruu anemeHT (FJ)

¥npyruii 3nemeHT mesay yanamu "190" n "200".

Mo yMONYEHKID
1E+009

[Ine ymonuanmo Mo YMONYEHKD
1E+003

|:| Mo yMOAYEHKKD Mo yMONYEHKKD Mo yMONYEHKKD
=]
kb1 1.3E+012 kb2 1.3E+013 Kt 1E+014
detn | °]
Ofo3Ha4eHe
| NaTpyBok 10THDOD1
OTMeHa Cnpaeka

Twn: nokanbHas reomeTpu4eckasi KoMaHaa
®DyYHKLMA: KOMaHaa 451 MOAENMPOBaHNS yNpyroro anemMeHTa
MapameTpbl:
DC wnm DS: onucaHune napameTpoB cM. B pasgene "JlokanbHble koMaHab!"

KA oceBast »ecTKoCTb

™n: REAL
eVHULbI: H/mm
3Ha4YeHune No ymonyaHuio: rigid
obnacTb BO3MOXHbIX 20
3HaYEeHNI:

KS(2) coBuroeas »ecTkocTb

™n: REAL
eaVHULBI: H/mm
pasMepHOCTb MaccuB U3 2-X Yyncen

3Ha4veHune no ymonvanuo: KS(1) = rigid, KS(2) = KS(1)

00nacTb BO3MOXHbIX >0
3HAYEeHUN:
KB(2) yrnoeas »ecTkocTb
™n: REAL
eVHULbI: H*mm/pag
pa3MepHOCTb MaccuB 13 2-X Yncen

3Ha4deHne no ymonyanuo: KB(1) = rigid, KB(2) = KB(1)

0o6nacT BO3MOXHbIX

3HAYEHUI:

KT >xecTKOCTb afieMeHTa Ha KpydeHue

20
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™n: REAL
eAVHULbI: H*Mm/pag
3HadeHne No ymonyaxuio: rigid
obnacTb BO3MOXHbIX 20
3HAYEHUI:

BETA opveHTaumsa aneMmeHTa OTHOCUTENbHO ero ocu (CM. Opumep 3agaHuns)

™n: REAL
eaVHWLbI: rpag
3HayeHune no ymonyaxuio: 0

obnacTb BO3MOXHbIX IBETA| < 360
3HaYeHUN:

NAME voeHmdwmKkaumMoHHoe nMs yyacTka Tpybonposoga

™mn: STRING

eaVHWLbI: -

3Ha4YeHne Mo YMOnM4aHuio: nycTasi CTpoka TekyLl ee uaeHTMdmMKaLmMoHHOe MS.
obrnacTs BO3MOXHbIX CM. OrpaHMYeHUs Anst CTPOYHbIX 3Ha4YEeHUN
3HaYEHUN: napameTpoB, AfMHa He Gonee 32 CMMBOSIOB

NOTE o6o3HayeHue

™mn: STRING

eaVHWLbI: -

3HayeHne No ymosnyaHuio: blank

obrnacTs BO3MOXHbIX CM. OrpaHMYeHuUst AN CTPOYHbIX 3HAYEHUN
3HaYEHWUN: napameTpoB, AnnHa He 6onee 32 CMMBOSIOB

SBP npusHak oTHeceHus anemeHTa kK "tpybam manoro gunametpa”, cm. SBP

lpumeyaHus:

Ynpyeut anemeHm umeem Hyrnesyto OnuHy. crionb3yemcs 051 3a0aHusi 8 Modenu fioKarnbHoU
nodamnusocmu (x)kecmkocmu). Kecmkocmu KA u KT 3adaromcsi omHOCUMesibHO JfloKarbHoU ocu
"A", KS(1) u KB(1) omHocumerbHO riokansHol ocu "H", KS(2) u KB(2) omHocumesibHO floKabHOU

ocu "N" (cm. opumep 3adaHusi);
Mpumep :

2000: FJ KA 1l.e2 KB 3.e4 KS 1l.e4 2.1e4 KT 1.ed4 beta 45 dc 0 1 1
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MoHTaxHas pacTtskka (CS)

MoOHTa¥HaA PAcTAMKA MEXAY YERaMd S T4

k.

BenHqKHa
PACTAMKH I 20 [ Mo ymonuanmk CITHEHA
CSPRE

i,

Cnpaeka

Tun: nokanbHas reomeTpuyeckasl KomaHga
D YHKLMA: SNEMEHT A1 MOAENMPOBaHUSi MOHTaXKHOW PacTsKKU

MapameTpbl:

LEN" gnvHa anemeHTa

™n: REAL
eavHuUBbI: MM
3HayeHue no ymornyaHuio:0
obnacTb BO3MOXHbIX 20
3HaYEHNI:

DC vnn DS: onvcaHvne napameTpoB CM. B pasgene "JlokanbHble KoMaHabl"

XS cmeHa TMna ceveHus TorbKo Ans TeKyLiero aneMeHTa 0e3 n3MeHeHus TeKyLLl,eI7I BENNYUHbI
0na BCero octalibHOro y4dacTka

™n: TEXT

eaVHULbI: -

obnacTb BO3MOXHbIX ceveHne OoImkHO BbiTb NpeaBapuUTeNbHO ONMcaHo
3HAYEHNN: komangon PIPE

CSPR BennynHa MOHTaXXHOW PaCTSKKM

™n: REAL
eouHuUBbI: MM
3HayeHue no ymoryaHuio: LEN
obnacTb BO3MOXHbIX -
3HaYEHNI:

NAME vaeHmdmKaUMoHHoe Mst ydacTka Tpybonposoaa

™mn: STRING

eavHUUBbI: -

3Ha4yeHue Mo YMOYaHu: nycTasd cTpoka TeKyLl ee naeHTMgvMKauMoHHOe UMS.
obrnacTs BO3MOXHbIX CM. OrpaHuyeHns Ans CTPOYHbIX 3HaYEeHWU
3HaYeHUI: napameTpoB, AnvMHa He 6Gonee 32 cMMBOIOB
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lpumeyaHus:
1) LnuHa anemeHma moxem bbimb pasHOU HyJo.
2) KommeHmapuu k 3adaHuro Ha pacdem mpybornposoda ¢ MOHMaXHOU 3amsiXKol CM. 8

[punoxeruu VII

Mpumep :

10: CS 145 dc 1,0,0 xs 'CS250A' CSPR = 100.

Banka (S)

CTPYKT. INEMEHT MEMNCAY YInaMK ~2_400" 1 2 ﬂ
Beta
an
OTHEHS | Cnpaeka

Tun: nokanbHas reomeTpnyeckaa KomaHga

DYHKUMA: KOMaHAa Ana MoL4erMpoBaHUs 6anoyYHbIX 3NIEMEHTOB (CTPYKTYPHbIN 3IEMEHT)

MapameTpbl:

LEN gnvHa anemeHTa

™n: REAL
eaVHULBbI: MM
3Ha4yeHue no ymon4yanmio:0
obracTb BO3MOXHbIX LEN=0
3HaYEeHUI:

DC wnm DS: onucaHune napameTpoB cM. B pasgene "JlokanbHble koMmaHab!"

BEAM vgeHMdmKaUMOHHOE NMSI cedeHuns

™n: TEXT

eaVHULBbI: -

3Ha4YeHne No yMOSYaHuIo: -

obnacTb BO3MOXHbIX ceyeHne A0mMKHO BObiTb NpeaBapuTernibHO OnNmncaHo
3HAYEHUI: komaHgon BEAM

BETA" opueHTauusi anemMeHTa OTHOCUTENIbHO €ro OCW.

™mn: REAL
eauHULBI: rpag
3HayeHune no ymonyaxuio: 0

obnacTb BO3MOXHbIX IBETA| < 360
3HaYEHUI:
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NAME voeHmdwmKkaumMoHHoe nMs yyacTka Tpybonposoga

™mn: STRING

eanHULbI: -

3Ha4yeHWe Mo YMOSMYaHWio: MycTas CTpoka TeKyllee naeHTMGVMKaLMoHHOE UMSL.
obracTb BO3MOXHbIX CM. OrpaHUYeHns ANst CTPOYHbIX 3HAYEHWI
3HaAYEHWUI: napameTpoB, AfMHa He Gonee 32 CMMBOSIOB

SBP npusHak oTHeCeHus anemeHTa K "Tpybam marnoro guametpa”, cm. SBP

MpumeyaHus:
1) Yron BETA onpegendeTt noBOPOT CeYeHNs1 OTHOCUTESNBHO fokanbHon ocu A. Mpumep
3apgaHus yrna BETA 1 nonoxuTensHoe HanpasneHue ero otcyeTta nokasaHbl Ha pUCYHKe:

Yaen

1) nokanbHas ocb A He napannenbHa rnobanbHon ocu Z.
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2) nokanbHas ocb A napannensHa rinobansHon ocu Z (H HanpasrneHa Baonb rinobansHon ocu Y).

Mpumep:

2000: S LEN 1000 BEAM 'L10'

KoopauHatbl y3na (POS)

Twvn: JNloKaribHaaA reomeTpnyeckaa KomaHaa

PYHKUMA: KOMaHaa Anst onpegenexHus rnobanbHbIX UM OTHOCUTENBbHBIX KOOPAUHAT y351oB
pacuyeTHoln mogenu. Mpu oTCyTCTBUM 3TON KOMaHAbl NEPBOMY Y31y U3 rpynnbl
CBSI3aHHbLIX Mexay cobol BETBEN pacyYeTHON MOAENM NpUcBavBaroTCs rnobanbHble
koopauHatel "0, 0, 0". Mpu HanM4uM aTon KoMaHAbl BCe rnobanbHble KoopauHaTbl
Y3II0B A4S paccMaTpMBaeMbIX CBsi3aHHbIX BETBEN nepecyuTbiBatoTcs. Ecnm gns
O HOW rpynnbl CBA3aHHbIX BeTBeN PM 3agaHo Heckonbko komaHg POS, 1o B
cny4yae HecoBnageHus "nepecymTtaHHbIX" rnodansbHbIX KOOPAMHAT, BbiaaeTcs
cooOueHne o "HeBsi3ke".

MapameTpbl:
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NODE

lNpumeyaHus:

rnobarnbHble KOOpAMHATLI Y3na

™n:
eanHULBI:

3Ha4yeHne No yMosn4aHuio:
0bnacTb BO3MOXHbIX 3HaYEHWN:

nms (MeTka) yana ans cBsau

™n:
eanHULBI:

3Ha4yeHne No yMosn4aHuio:
0bnacTb BO3MOXHbIX 3HaYEHWN:

TEXT

napameTp OOSDKEH CCbINatbCs Ha

METKY
y3roB

O[LHOro U3 CyLLECTBYHOLLUX
pacyeTHOM Moaenu

lNpu es0de U ¢ ucnonb3osaHuem mabnuusi DDE 0ns onpedeneHusi anobaribHbix KoopduHam y3na
Heobxo0uMo 8bIrnonHUMb credyroujue deticmausi:

1. Hasecmu Kypcop MbIWKU Ha HYXHbIU y3€es U, 8b138a8 KOHMEKCMHOE MEHIO Haxxamuem
rpaeol Krasuwiu MbILWKU, 8bI6pamsb rnyHkm "Ceolicmea":

Z

ST -

Hzen

110

2_480

111

2 490

12

2_400

113

2 520

MoKasaTe INEMEHT
BCTaBMTE CTpOKY

%* ¥AanMTE CTROKKH

CEOFCTEA. ..

Ctrl+Shift+F

ChriF !

k4D —

2. B nosisuswemcsi duanoee Haxame Ha "Ceolicmea” u esecmu riubo abcortomHsbie
enobarnbHble KoopOuHams! y3na, ubo onpedenums UX OMHOCUMESIbHO KoopduHam
cyulecmeyoulezo yana:
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KoopaWHaThel ¥3na “2_520™: El

" i i

I 535 I -5935 238
OTHOCHTENEHD @
[2_4e0] &

| 0.4 I OTHEHS | CNpaeka |

3. Haxamb "OK". lNpu amom y3ern, dnsi Komopo2o 3adaHbl abcontomHsie ernobarsbHble
KoopOuHambl, nomedyaemcsi CUM80SIOM "sSKopb" cuHez2o ygema:

E0METPHA
H=en A nereHT L/R o
13 140 750
14 150 2000
&' 15} 160 2000
16 170 500
17 180 1500
128 190 2000
13 200 1600
Reardy

€CI KOOPAMHATLI YCTaHOBMEHbI OTHOCUTENBHO CYLL ECTBYIOLL Er0 Y3na, TO SIKopb
oTobpaxkaeTcsi 3eNeHbIM LIBETOM:

739|164
e B0 230 Fram

E1 400
e

Mpy HanNMYMM B MOAENN rEOMETPUYECKMX CBSA3EN MEXAY Pas3fMyHbIMMK Y3ramMu, OHU MOryT
ObITb OTOOpPaXKeHbI C NOMOLL b MEHHO "NapameTpbl oTobpaxeHua" (onums
"reomeTpmnyeckme cessun”):
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CnpaBka no dPIPE 5

o x|

|1 daine

7] KoHTpONSHIE NapaMeTpel
[:| 3aaaHHa

[:l OTHETEI

I=3 Mpadwika

% MapamMeTpbl oTofBpaxeHHa

= OTDGDBN{&EMbIE INEMEHTEI

[ MeTkH yanos

[ Beca

[~ CHnkil 1 MOMEATED

¥ HecTrie noaEsckH
[~ ApysHHHeE noaeeci
r HSHEEPE

r Cnapkl

I— D AHOROMIGHEHTHEIE
Le]p [ ] =1

[¥ MomeruTe Bce ! CHATE OTHMETEY

" CronssAume onops
™ Hanpasnammye onops
N

[~ Aenmdiepss

r AMOETHEaTORE!

I CEARHLIE LWEL|

¥ Saz0pn|

¥ | AuHanHuecme chis

¥ WeTry Ana GNC

W [EOMETEHYECKHE CEASH

I- AETONOZHUHOHMPOEAHHE MNPH HAEHMMALHH B Tabnuue

I 0 YacToTa MHraHHA TERYLLErS INEMEHTA (MC)

oK I Cancel

Help

’ -F""-Fd_-
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Ipumep:

20: POS 0, -2000, O NODE '1lOA'

TpounHuk (TEE)

1) HaunHas ¢ Bepcuu dPIPE 5.27 aTta komaHaa He

pekomeHAyeTCcA ANA BBoAa TPOMHUKOB. Ucnonb3ynTte KomaHay

ansa "ctaHgapTHOro TpoMHukKa"

2) KomaHga He coBMecTUMMa ¢ pacyeTamu no Hopmam EN

peaakuuun 2020 ropa

X
Yaen I a Tl WTvuep
AnameTp (DE) ITDQ.ﬂH.?TB} Tup;i?di?ciemm
273 I—B 1.7 [Mels

Kopnyc

TonwKHa
CTEHKH (TR

377 I 9

ArameTtp (DR)

MpHbaekak OF
TOMWMHE CTEHKH

1.85

FOMMEHTApHHA Note

HDPMH PrI[ 04 I OTMEHA CNpaeka

|- OTENHYHTE

Twvn: nokanbHas reomeTpnyeckasa KomaHga

¢YHKL|VIF|: KOMaHOa Ona onncaHna MmecTtopacnosyioXXeHUd U XapakTepuctmk TpOIZHI/IKOBOFO y3na.
MeTtka y3na nepen KOMaHgom COOTBETCTBYET TOYKE pa3BETBIIEHUA pr60|'|pOBOD,a, B KOTOpOIZ
pacnonaraeTcd TpOI7IHVIK. Bwva gwanora n cnmcok ncnomnb3dyemMbiX napamMeTpoB 3aBUCUT OT Bbl60pa

Hopm pacyeTa Ha NpOYHOCT.
MapameTpbl:
TYPE win TponHuka
™n: TEXT

eanHULbI: -
3Ha4yeHune no ymonvanuio: 'WLD'
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232 CnpaBka no dPIPE 5

obrnacTs BO3MOXHbIX B COOTBETCTBUM C HOpMaMu, CM. Tabnuuy:
3HaYeHWI:
CODE CODE_YEA | TYPE HanmeHoBaHue B cootBeTCTBMU C HOopMmamu
R
WLD Welding tee per ASME B16.9
RF_TEE | Reinforced fabricated tee
URF_TE | Unreinforced fabricated tee
E
Branch welded-on fitting (integrally reinforced) per
PSMEBI T o008 |RFBRC | yiss sp-o7
Extruded outlet meeting the requirements of para.
EXOUT 1 104.3.1(G)
WLD_IN | Welded-in contour insert
S
BRC Branch connection
WLD Welding Tee per ANSI B19.6 (1)
BRC Branch connection (2)
1992 |RF TEE |Reinforced fabricated tee
URF_TE | Unreinforced fabricated tee
E
ASME_NC
WLD Welding Tee per ANSI B19.6
RF_TEE | Reinforced fabricated tee
2010 BRC Branch connection or unreinforced fabricated tee
WLD_BR | Fillet welded and partial penetration welded branch
C connections
1992 WLD Butt welding tees
BRC Branch connections per NB-3643
ASME_NB
WLD Butt welding tees
2010
BRC Branch connections per NB-3643
URF_TE |tee with welded-on, welded-in or extruded nozzle
E
RF TEE tee with welded-on, welded-in or extruded nozzle
EN 2002 - with additional reinforcing ring
WLD forged welded-in tee
BRC particular connections
WLD Welding tee per ASME B16.9
ASME_B3 RF_TEE | Reinforced tee with pad or saddle
14 2006
URF_TE | Unreinforced fabricated tee
E
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EX OUT

Extruded welding tee

DB guametp wTyuepa

™mn:

eaVHULBI:

3Ha4yeHne Mo yMOS4aHmIo:
obnacTb BO3MOXHbIX
3HAYEeHNI:

TB TonwuHa CTeHku WwtyLepa

™mn:

eaVHULBI:

3Ha4yeHne Mo yMOS4aHmIo:
obnacTb BO3MOXHbIX
3HAYEeHNI:

DR guametp kopnyca

™mn:

eaVHULBI:

3Ha4yeHne Mo yMOS4aHmIo:
obnacTb BO3MOXHbIX
3HAYEeHNI:

TR TonwuHa CTeHku kopnyca

™mn:

eaVHULBI:

3Ha4yeHne Mo yMOS4aHmIo:
O6nacTs BO3MOXHbIX
3HAYEeHUI:

REAL

MM

Hapy>XHbI uMameTp TpyObl CO CTOPOHBI LWTyLEpa
> 0 + cm. NpumeyaHue 2

REAL

MM

TOIMLL, MHA CTEHKM TPYObl CO CTOPOHBI LWITYLIepa
TB > 0; DB-2*TB> 0 + cm. lNMpumeyaHne 2

REAL

MM

HapyXHbIA MaMeTp OCHOBHOMN TpyObl
> 0 + cMm. MNpumevaHue 2

REAL

MM

TOIMLL MHAa CTEHKU OCHOBHOW TPy ObI

TR > 0; [DR-2*(TR-CR)] > 0 + cm. NpumeyaHue 2

CR" cymmapHasi npubaBka K TorLL MHe CTeHKU koprnyca

™n:
eauHULbI:
3Ha4yeHne Mo yMOS4aHmio:

0bnacTb BO3MOXHbIX
3HaYeHun:

REAL
MM
cymmapHas npmbaBka K TOrLL MHe CTEHKN OCHOBHOW

TpyObl
CRz0,TR-CR>0

CB" cymmapHasi npmbaBka K TOSLLL MHE CTEHKU WTyLepa

™n:
eauHULbI:
3Ha4yeHne Mo yMOS4aHmio:

0bnacTb BO3MOXHbIX
3HaYeHun:

REAL
MM
cymmapHas npmbaBka K TOrLL MHe CTEHKN OCHOBHOW

TpyObl
CBz=0,TB-CB>0

TW yTorileHne WTyLepa B palioHe NpUBapKu K NpsMon Tpybe (CM. pUCyHOK)
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CnpagBka no dPIPE 5

™n:
€ONHNLIbI:

3Ha4Y€HME No YMOSHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

TN Tonw uHa cTeHKM naTpybka nnm yTornL eHNE LITYLIEPHOrO COeaMHEHUs], UCNomnb3yeTcs Ans
TponHuka Tvna 'BRC' u WLD_'BRC'

™n:
€ONHNLIbI:

3Ha4Y€HME NO YMOSTHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

RP BHeLWHWI pagunyc WTyLepa B paioHe yTOrL, eHusl, ucnonb3yeTtcst Ans TponHuka mna 'BRC' n
ncyHok NC-3673.2(b)-2)

WLD_'BRC' (cM. MNpunoxexuve X

™n:
€ONHNLIbI:

3Ha4Y€HME NO YMOSHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

R2 pagunyc ckpyrneHusa B pavoHe LUTYLIepHOro COeAMHEHNs, UCMOMb3yeTcs s TPOMHUKa Tuna

'‘BRC' (cm. Mpunoxexue X, pucyHok NB-3643.3(a)-1)

™n:
€ONHNLIbI:

3Ha4Y€HME NO YMOSHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

TE TonwuHa Haknagkyn nnun yTor eHnsl, ncnonb3yetcs ansa 1porHuka mna 'RF_TEE' (cm.

MNpunoxenue Xl

™n:
€ONHNLIbI:

3Ha4Y€HME No YMOSTHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

ncyHok NC-3673.2(b)-2)

SI (10) maccuB kO3hdMUMEHTOB KOHLEHTPALMU HANPSXKEHWIN, KOTOpPbIE NHTEPMNPETUPYIOTCSA
nporpaMMoi B 3aBUCMMOCTU OT UCMOSb3yeMbIX Hopm pacyeTta Ha NpoYHOCTb,

cM. Tabrmuy:
CODE (1) 2) @) 4) ®) (6) @) 8) 9) 1(10)
PNAE, K a
PNAE_T m(s) S
ASME_NC B, B | Bs | Sk | S | B | By
ASME_NB C, K, Bor By Cor Cs Kor Kos BZR' st'
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3Ha4eHue no ymMmorn4yaHuio:

obnacTtb BO3MOXHbIX

3HaYeHun:

NOTE o6o3Ha4veHune

™n:
equHULbI:

3Ha4eHue no ymMmorn4yaHuio:

obnacTtb BO3MOXHbIX

S,.*0.7 S, .*0.7
EN IR 1B
IR 5 IB 5
ASME_B311 SI S|*0.75
™n: REAL
eauHnUbI: -

onpefenseTcsa nporpaMmmon aBToMaTMyecku
SI(1) =2 2; SI(2) 2 1 (ans Hopm MNMHAD)

STRING

blank
CM. OrpaHUYeHUs anst CTPOYHbIX 3HaYEeHU

3HAYEHWUI: napameTpoB, AnmMHa 40 32 CUMBOJIOB.
lMpumeyanusi:
DE
—t=| TB
ﬁ L]
L1
- =
- L1
[ L] TE.
L i
- I ) *
J 8 \
W
CeyeHue TPOMHMKOBOIO coeaUHEeHUsA
1) lMapamempbr CR u TW ucnions3yromcest mosnbko 0ns Hopm MHAS u PL; MNapamemp CB
ucnonb3yemcs mosbko 0ns PL.
2) LHuamemp u monujuHa cmeHku kopriyca (DR, TR) u wmyuepa (DB, TB) He moaym 6bimb

MeHbLWE aHarno2u4HbIX rnapamempos 011 npucoeduHsIeMblix mpyb

Mpumep :

2000: TEE DB 108 TB 9 DR 325 TR 16
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"CTtaHgapTHbIN" TponHuk (TEE)
Crangaprrbii TpoiHme

TPoHHIK ]DCHDEIHI:IE 1 JononHKUTENEHD 1

20
Uryuep
3neMeHT Tun
Pipe {(20-=40) v UFT
Cevenme: A108x5c

YUeT NoAaTNMBOCTI TpolHukos:  CODE

|:| BrisoaouTe pesyneTatel ana MAA

ChozHa4YeHe

x

| 159% 108

KoMMEHTEPMI

| 17/34-10-511-90 PN 2.5

] orwmmoamts Cancel

Help

Twvn: nokanbHasa reomeTpnyeckaa KomaHaa

P yHKUUA: KOMaHda ans BBoga "CTaHA4apTHOrO" TPOMHMKA, XapakTepUCTUKN KOTOPOro AO0JPKHbI ObiTb
npeaBapuTenbHO ONMCaHbl B CEKUMM ANSi XapaKTepucTUK ceveHun Tpyb (cm. nogkomanay &TEE). B
cryvyae OTCYTCTBUS XapaKTepUCTUK "CTaH4apTHOro" TpoWHMKA B pacyeTHOWM MOAEenn, UX MOXHO

3aBeCTM CaMOCTOoATENIbHO, BOCMOJb30BaBLLUUCH

TUNom

"NEW". TponHukoBoe/WwTyuepHoe

COeIUHEHWNE [OMKHO COCTOSITb M3 OPTOrOHasbHbIX 3reMeHToB. [onyCcTyMble OTKIIOHEHUsSI OT MpPsIMbIX
yrnoB numutupytotcs napametpamm TBRC _TOL n TRUN_TOL.

MapameTpbl:

ID ngeHmdmKaumoHHOe UMSI CTaHA4APTHOrO TPOMHMKA, BblIOMpaeTcsa 13 AOCTYNMHLIX UMEH, U3
BbiNagatolL ero cnucka (obsasatensHbii napaMmeTp).

™n: TEXT

€ONHNLIbI: -
3Ha4YeHne No YMOIMYaHUIo: -
obnacTb BO3MOXHbIX
3HAYEeHNI:

cM. nogkomangy TEE
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BP cchinka Ha cyLecTBYOLL U y3€en CO CTOPOHbI WTyLepa. BP - HeobsizatenbHbI napameTp,
ncnonb3yeTca Ans 3a4aHns KONmekTopoB, "KpecToBuH" U T.M.:

CM. BUAeokamn

™n: TEXT

eanHULbI: -

3Ha4YeHne No yMOnyaHuio: -

0bracTb BO3MOXHbIX CyLL eCTBYIOLL NI y3en pacvyeTHON Modenm
3Ha4YeHun:

CODE ccbinka Ha HOPMbI pac4yeTa Ha NpPpO4YHOCTb (I'IpI/IMeHVIMO Nnb B Crly4ae UCnosb30oBaHUA
Hopm NTD_ASI)

™n: TEXT

eaVHMLbI: -

3HaveHve Mo yMOon4aHuio: CODE

obrnacTb BO3MOXHbIX coBnagaet ¢ napameTtpom CODE
3HaYEeHUI:

CODE_YEAR rof Bbinycka HOpM (pedakuusi)

™n: INTEGER
eauHULbI: -
3Ha4YeHMe No YMOSHaHMIO: CODE_YEAR

0brnacTs BO3MOXHbIX 3HAYEHWIA: coBnagaet ¢ napametpom CODE_YEAR

NOTE o6o3HayeHue

™mn: STRING
eavHUUBbI: -
3Ha4yeHue No ymon4vaHuo: blank
obrnacTs BO3MOXHbIX CM. OrpaHnyeHnst Ans CTPOYHbIX 3HaYeHU
3HaYeHUI: napameTpoB, AnnHa 40 32 CUMBOJIOB.
Mpumep :
20: TEE id = 'BRC'

KoadhdpuumeHTbl MHTEHCUUKaALUUN HaNPSXKEeHUN

Mpun pacyete no Hopmam ASME BPVC B ananore anemeHTa nosiBAseTcs 4onoNHUTENbHas
3aknagka, B KOTOpow B 3aBUCMMOCTU OT Hopm oTobpakatoTc COOTBETCTBYOLL ME KOSMUNEHTBI
WMHTEHCUGMKaLMW/KOHLEHTPALMN HaNPshKEHWN.

Mo ymonyaHmio KoaddmMUMEHTLI pacCHUTLIBAIOTCA B COOTBETCTBUM C TpeboBaHnsiMyM HopMm, HO, ecru
CHSITb (IaXOK «BBbIMUCTIIIOTCA MPOrpaMmony, To NOSABMSIETCS BO3MOXHOCTb NepeonpeaeneHust
KoadhdmumeHToB Nonb3oBatenem.

O1BOA:
CODE ="'ASME_NC', 'EN' CODE ='ASME_NB', CLS =1
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CnpaBka no dPIPE 5

Otsog mexcay yanamm 30" n "60".

OcHoBHbIE NapPaMETPEl  KoshdHUMEHTE! MHTEHCMMKALIN HANPREHNIA |

R= 400

BerMncnaToR
[ o
!"PEV.PP’.‘.‘".‘.Q"...
r= 97.5
n= 5
Bl 1 K1 B2 c2
) 116116 i 3.67505 5.51257
(4 o] 3 K3 B2
1 1 0.5 i 2.45945
Cancel Help

OCHOBHBIE NEPEMETPL! | Ko3hdOUUMEHTEI MHTEHCUDMKALLAWM HENDIKEHWIA |
R= 400 Bbl4ucnaioTor
ol =
MpOrpaMMoid
r= 94
n= 12
El B2 i BZ'
0.117293 1.95263 1.35182 1.30676
Cancel Help

CeKTopHOEe KOMEeHO:

CODE ="'ASME_NC'

CexTopHoe KoNneHo Mexay yanammn “70" 1 00",
OcHoBHBEIE  KoaddMUMEHTE! MHTEHCUDMKALMA HANPAAEHIN
Bl 0.5 gz £.59355 | 4,56433 Bz 5.59355
[+]BeMmcnaroTos nporpanmaii;
Cancel Help
[lepexon

CODE ="'ASME_NB', CLS =1

Mepexon mesxay ysnamm

Beca  KosddMUMEHTEI MHTEHCMODMKELIM HANPFKEHMI I

D1= 200 Alfa
tl= 5 12/
D2 = 100 [JHe onpenenero
t2= 4
KoShMLMEHT I BLIMMENSIOTCA NPOrPEMMOT iriCETE
BL 1 K1 B2 2
0.5 1.47753 1.2 1 2.40405
K2 3 3 K3 B2
2.5 1 0.5 1 1
Cancel Help

Beca  KosdduueHTsl MHTEHCMDUKELN HANPIKEHMIA |
Di= 200 .
tl= 5 :— L__h:_\_*; %
D2 = 100 B, :}_i |:| He onpeaeneHo
t2= 4
Ko3MUMEHTEI BEIMMCIAKITCA NPOrpaMMoit BermcT
El Bz i BZ'

0.5 1 1.1 0

Cancel Help

CaapHoi o8
CODE = 'ASME_NC', 'EN'

CODE ="'ASME_NB', CLS =1
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Ceaptoif woe & yane "10". Hopubi: ASME_NC. Craproi wos s ysne “10". Hopuar: ASME_NB.

vsen |1 N | Transion v
Ko3hEMUMERTEI HHTEHCUBMKELMKM HANPAHEHM
B1 c1 K1 B2 c2
Ko3dhHUMEHTEI MHTEHCMDMKELMN HaNPSH
. 0.5 18 12 1 21
Bl B2 i | || | | |

| |
1 1.5 2.8 1.33 iQ - = i<3

O

OfosHaqeHue

OnpefenAnTCA NPOrpaMMor

KoMMEHTapHA

OfozHa4eHne ‘ |

| | [ orenacuurs OTmena Cnpaska

KOMMEHTEpIIA

|:| OTKMOYUTE OTMeHa Cnpaexka

B darin NI *.dp5 koadidmumeHTsl 3anmcbiBatoTcst B MaccuB Sl

CODE 1 2 3 4 5 6 7 8 9 10
ASME_NB| B1 c1 K1 B2 C2 K2 C3 Cc3' K3 B2'
ASME_NC| B1 B2 i B2'

EN i 0.75%

ASME i 0.75%i

B31.1

CsapHou wos (WLD)

CeapHoi woe B yzne "210". Hopmer: RD.

¥3en KosdduueHT

CHIHEHWUA MPOYHOCTI
| 210 | ALIS v Hopae: PIT
KoMMEHTEPMIA TYPETIB

|:| OTKAOYMTE OTmeHa Cnpaeka

Tuvn: nokansbHasa reomeTpuyeckas KoMaHaa
D yYHKLMSA: MOAENMPOBaHME NONEpPeYHOro CBapHOro Wea TpybonpoBoaa;
MapameTpbl:

FIB Ko3(pdMLUMEHT CHWKEHUA MPOYHOCTU

™n: REAL
eauHnUbI: -
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3Ha4eHne no 0.9
YMOMYaHuto:

obrnactb Bo3aMoXHbIXx 0 < FIB <1
3HAYEHNI:

FWS koaddmUMEHT CHUXKEHMS UMKIMYECKOW NMPOYHOCTY (OnpeaensieTcsl B COOTBETCTBUM C 1.
5.6.12 Hopwm [REE 1], npumernum ana CODE = 'PNAE'n 'PNAE_T)

™n: REAL
€ONHNLIbI: -

3Ha4eHne no 0.9
YMOMYaHuto:

obnactb Bo3aMOXHbIX 0 < FWS <1
3HAYEHUI:

TYPE - B cnyyae ucnonb3oBaHusa Hopm NMHA3™N matepuana tpy6onpoBoaa (Mcnonb3yetcs ans
HopM PL, n NMHAQ BbicokoTEMMepaTypHble TpyOONpoBOAbI)

™n: TEXT

eaVHULBbI: -

3HaYeHune no 'CS'

YMOIYaHmIo:

obracts BO3MOXHbIX 'AUS', 'CMV', 'CS', 'BWELD', 'SOCK', 'TRANS'
3HAYEHUI:

Mpu ncnonssosaHum Hopm ASME/EN B guanore nosiBAstoTCSA 4OMNOMHUTENbHbLIE NOMSA C
KO3 MEHTAMU MHTEHCUAMKALIMK HAaNPSXKEeHWUIA

lpumeyaHus:

lNpu oueHke npoyHocmu mpyborposoda no Hopmam PL] 10-249-98 [REF 2 | 3HayeHus
KO3hhuyUeHMOo8 CHUXEHUS NPOYHOCMU C8apHbIX COeOUHEHUU npuHUMaromces rno mabnuye 4.2 8
3asucumocmu om napamempa TYPE. lNpu TYPE='AUS' paccmampusatomcsi ayCmeHUmMHbIe
XPOMOHUKUIUEBbIe U 8bICOKOXpomucmbie cmanu; TYPE='CMV' coomeemcmeyem
XxpomomornuboeHosbim cmansam; TYPE='CS'— yenepoducmsiMm, MapaaHyo8ucmsim u
XxpomomornuboeHosbim cmansam. Tunsi BWELD' (nonepeyHbil ceapHol wos, Girth Butt Weld),
'SOCK’ (ceapHol woes «sHaxnecm», Socket Weld), TRANS' (nepexodHoli cmebik, Transition)
ucnonb3ytomcs ¢ Hopmamu ASME u EN

Mpumep:
2000: WLD FIB 0.9 FWS 1

nijin

2000: WLD TYPE 'CS'
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CocpepnoToyeHHbIN Bec (CW)

CocpeaoToUeHHaA BECOBAA HArpy3Ka

¥aen |12[;| | CHELLEHME
OFF(1:3)
= [0 Jw & oo [ oa[ o
KoMMEHTaPMI
| AononHuTensHem Bec 220 r;r| |
|:| OTKNOYHTE OTMeHa Cnpaeka

Twvn: nokanbHas reomMeTpnyeckasa KomaHga

¢YHKL|VIF|: KOMaHOa aAnda mogennpoBaHuAa cocpeoTO4eHHOro Beca B y3rne mogenun

MapameTpbl:
W cocpenoTodeHHbIN BeC

™n:
eauHULbI:

3Ha4YeHne nNo yMmosr4aHuio:

0bnacTb BO3MOXHbIX
3HaYeHun:

0
m
>
et

vV © T

OFF(3) akcueHTpMCHTET COCpeSOTONEHHOM BECOBOW Harpy3ku (OTHOCUTENbHBbIE koopauHaThl X, Y,
Z 334a0TCs OT y3ra Mo HanpaeneHuto rnobarnbHbIX ocen)

™M
eaUHULIBI:
pa3MepHOCTb

REAL
MM
MaccuB 13 Tpex uvucern

3Ha4yeHue rno ymonvanuio: 0, 0, 0

0bnacTb BO3MOXHbIX
3HaYeHun:

lpumeyaHus:

1) B OuHamu4eckom aHaruse cocpedomoYeHHbIl 8ec mpakmyemcs Kak cocpedomoyeHHas Macca
1o 8cem riocmynamesibHbIM cmerneHsam ce0600kl. Cm. makxe [Ipurioxerue V.

Mpumep:

2000: Ccw 1000.
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CocpepnoTtoyeHHble Harpy3ku (FOR)

Cunel 1 MOMEHTEL

¥zen | 40 | Bas0BLlA 3NeMeHT Fipe (30-=40) ~

MMEHIWKWECA DEHMMBI: Mnonb3yeMbIE PEHMMBI:

lscoo | » OPVALL

LL

Cuna

HanpasneHme KoMnoHEHTBI BenudnHa 12600

CMCTEME KOOPAWHET O3 Ox Oy O
MobansHanA | Fx 0| Fv ] Fz i
MomeHT
D HanpasneHue @ KoMAOHEHTbI BenrqmnHa 0
CMCTEMA KDOPAMHET @30 X i Oz
KoMMEHTapMI

| CFIEEETI:IBEHME npeloXpaHMTENBHOMD KnanaHa |

|:| OTKAOYMTE OTtMeHa Cnpaeka

Twn: nokanbHas reomeTpnyeckad MHOrocTpovyHada KomaHaa

®DYHKUMA: KOMaHZa ANS MOAENMPOBaHNSA COCPEAOTONEHHBIX B Y3rie pacyeTHoO Mogenu
cun/momeHTosY

MapameTpbl:

MODE vageHmdwmKaLMoHHOE MMs pexxrmMa paboTsl Tpybonposoaa.

™n: TEXT

eanHNUbI: -

3Ha4YeHMe Mo YMOSYaHuIo: -

obnacTb BO3MOXHbIX CM. OrpaHuMyeHns ONst TeKCTOBbIX 3HAYEeHWUN
3HaYEeHWI: napameTpoB. Pexum paboTbl 0mKeH ObiTb

npegBaputenbHo onncaH komaHgo OPVAL.
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CoyemaHue napamempos KoMmaHObl 3agucum om cucmembl KoopOuHam, 8 Komopol 3adaHo
HarpasnieHus: delicmausi cocpedomoyYeHHOU Hagpy3Ku (2robarbHasi, loKaslbHas unu cehepudeckasl).

FX, FY, FZ koMNOHEHTbI COCPefOTOHEHHbIX CUN, OENCTBYHOLLNE BAOSb rMobanbHbLIX Ocen

™n: REAL
eanHnUbI: H
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX
3HAYEHUI:

MX, MY, MZ KOMNOHEHTbI COCPEAOTOMEHHBIX MOMEHTOB, AEUCTBYOLL ME BAOSb rNobarbHbIX 0OCen

nwnu:

™n: REAL
e HULBI: H*MMm
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX
3HAYEHUI:

F (M) martmTtyga cunbl (MOMeHTa)

DC_F (Dc_m)2)

DIRL_F (DIRL_M)?)

DS_F (DS_m)?)

™n: REAL
equHULBbI: H (H*Mm)
3HaveHve no ymonyanuto: 0
obrnacTs BO3MOXHbIX -
3HaYeHWI:

+

NPOEKLUM NUHUN JeNCTBUS Curbl (MOMEHTA) Ha 2/106anbHbIe KOOpAVHaTHI
XYZ, nnbo COOTBETCTBYIOLL ME HAMNPaBNsOL, e KOCUHYCbI.

™n: REAL
e HULBI: -
pa3MepHOCTb: MaccuB U3 3-X 3N1eMEeHTOB

3Ha4YeHVe No yMOos4aHuio: -
o6nacTb BO3MOXHbIX BCE TP 3NIeMeHTa MaccvBa He MoryT
3HaYEHUI:; OOHOBPEMEHHO OblTb paBHbI HYTHO.

anbTepHaTVBHas opma 3afaHus HanpasneHus 4eicTBUS CUMbl
(MOMeHTa) B JIOKanbHbIX KoopAWHaTax

™n: REAL vrm TEXT
eanHULBI: -
pa3MepHOCTb MaccuB U3 3-X areMeHToB

3Ha4YeHne No yMOSYaHuUIo:
obracTb BO3MOXHbIX
3HAYEHUI:

nmMbo 3 ymcna - HanpaBnsAL NX KOCUHYCca, NMbo
'‘A', 'H', 'N' - HanpaBneHus fokanbHbIX OCen

anbTepHatMBHas dopma 3afaHna HanpasneHus AencTBUSA CUnbl (MOMEHTa) B
cepuydeckux koopauHatax. CMm. aHanornyHyto komaHay DS,
ncnonb3yoLL yiocsa Ansa BBoga reomeTpum Tpybonposoaa.

™n: REAL
eauHnUbI: -
pa3mMepHOCTb: MaccCuB U3 2-X 9NIEMEHTOB
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3Ha4yeHne nNo ymosrHaHutio: -

obnacTb BO3MOXHbIX BCe Tpu 3ryieMeHTa Mmaccusa He MOryT
3HaYEHUN: OLHOBPEMEHHO ObITb paBHbI HYJIHO.

[Mpumep:

121: FOR

& mode = 'OPER', f = 1414.21, ds f = -90, 45

nim

DJ10N: FOR

& mode = 'HOT', fz = 2000

& mode = 'REG 1', fz = 1000

& mode = 'REG 2', fz = 20

lpumeyaHus:

1) [ns moeo, ymobbi cocpedomoyeHHbIe Hagpy3Ku bbiniu ydmeHbl 8 pacyeme, 8 komaHOe SOLV

OormkHa bbimb yKkazaHa coomeemcmaeytouasl CChirka:
... LC MOD="$0OPER' ... LOAD = 'W+P+F'

2) lNapamempei, onpedensrowue HarnpaseHuss deticmausi cunbl (MomeHma) DC_, DIRL u
DS _, sensromcs e3aumouckmodarowumu. [ns onpedeneHus riokanbHolU cucmemsi

koopOuHam cm. [IpunoxeHue Il.
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AHkepHas onopa (ANC)

OCHOBHEIE |CHELIJ.EHM:F| | Harpysku | -——DBS_TBL DBS_REF

NMWHERHEIE HECTHKOCTI CHUCTEMa KOOPAMHAET
A H M
InobansHanA
1E 4009 1E+009 1E-+009 D
Mo yMon4aHMD Mo YMOMYEHMED Mo yMOM4aHMID
GROUF/CHODE
¥rNoBble MECTKOCTH CeftMMUecKan rpynna/¥3en ana ceAsu
A H M @ vsen ¥3En ANA CBA3M
IE+014 IE+014 IE+014 |:|
() Mpynna
Mo yMon4aHMD Mo YMOMYEHMED [E Mo yMOM4aHMID
ouT
OrBofoHIEEMEIE CTEMEHH Her REL 9 |:| BelBOAWTE pesyneTaTel ana MIOA
ceoboakl
Df03HaYEHME
| TM10A001 NOTE |
KoMMEHTEDMI

| MpucoeaMHEHKE K Hacocy TM30D00 1

|:| OTKAKDYMTE

Cancel Help

Twvn: nokansHasi reomeTpnyeckaa MHOrocTpovyHada komaHga

D YHKUMA: KOMaH4a ONa MOAenMpoBaHust aHkepa (HEMOABWKHONM Onopbl) Uin naTpyoka

obopynoBaHus

MapameTpbl:

STX(STA) xecTKoCTb onopbl B HanpaeneHuu rinobansHon ocu X (STX) nnm nokansHon ocu A

(STA)
™n: REAL
e HULBI: H/mMmm

3HayeHne No ymornyaHuio: rigid
0bnacTb BO3MOXHbIX >0
3HaYeHWn:

STY(STH) xecTtkocTs onopbl B HanpasneHun rnobansHon ocn Y (STY) unm nokansHon ocn H

(STH)
™n: REAL
e HULBI: H/mMmm

3HayeHne No ymornyaHuio: rigid
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0bnacTb BO3MOXHbIX >0
3HaYeHun:

STZ(STN) »xecTkoCTb Onopbl B HanpasBneHuu rinobanbHon ocu Z (STZ) unm nokanbHom ocu N

(STN)

™n: REAL
e HULBI: H/mm
3Ha4eHue no ymornyaHuto: rigid
obnacTb BO3MOXHbIX 20
3HAYEHUI:

SRX(SRA) yrnoBasi )ecTkocTb onopbl BOKpyr rrnobansHon ocu X (SRX) unn nokansHom ocn A

(SRA)
™n: REAL
e HULBI: H*Mm/pag
3Ha4eHve rno ymornyaHuto: rigid
obnacTb BO3MOXHbIX 20
3HAYEHUI:

SRY(SRH) yrnoeas »ecTkocTb onopbl BOKpyr rnobanbHom ocn Y (SRY) unm nokanbHom ocu H

(SRH)

™n: REAL

e HULBI: H*Mm/pag
3Ha4eHve rno ymornyanuto: rigid
obnacTb BO3MOXHbIX 20
3HAYEHUI:

SRZ(SRN) yrnoBas »eCTKOCTb 0rnopbl BOKPYT rnobanbHon ocn Z (SRZ) nnm nokanbHon ocu N

(SRN)

™n: REAL

e HULBI: H*Mm/pag
3HaveHve rno ymonyanuto: rigid
obnacTb BO3MOXHbIX 20
3HAYEHUI:

REL® ocBobGoxaaemble cteneHn ceobobl Npy onpeaeneHnn Harpy3ok Ha nogBecku

™mn: TEXT

eaVHWLbI: -

3Ha4yeHne No yMOonyaHmio: -

obnacTb BO3MOXHbIX cM. MNpumevanve 3
3HaYeHWI:

NOTE o6o3HayeHue

™mn: STRING
eaVHWLbI: -
3HadeHve no ymonyanuio: blank
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obrnacTs BO3MOXHbIX CM. OrpaHMyeHUst ANs CTPOYHbIX 3HAYEHUN
3HaYEHUN: napameTpoB, AnnHa He 6onee 32 CMMBOSIOB

GROUP* nms1 celicMmUYecKor rpynmbl onop

—
X

™n: E

eaVHWLbI:

3Ha4YeHne Mo YMOMYaHuIo: MMsi NEPBON PYMMbl CNEKTPOB, OMUCAHHBLIX
komaHgon SPEC

obnacTb BO3MOXHbIX nUms rpynnol, Bolbnpaetcsa 13 napametpa 'GROUP!

3Ha4YeHUN: komaHgbl SPEC

CNODE*® nmsi (MeTka) y3na ansi cBsiau

™mn: TEXT

eaVHWLbI: -

3Ha4YeHne Mo yMOn4aHuio: -

obrnacTs BO3MOXHbIX napameTp OOSIKEH CCbiNnatbCs Ha METKY O4HOro u3
3HaYEHUN: CYLL EeCTBYIOLL UX Y3M10B pacyeTHON Mogenm

OUT® npusHak BbIBOgA OLUMAPOBKM 3aBUCUMOCTEN TVNa "Bpems - ycunme - gedopmaums” B
TEKCTOBLIV chann (ToNbKO B paMkax MeToga ANHaMMUYECKOro aHanmaa,

DYN="THA")

™n: TEXT
€ANHNLIbI: -

3Ha4eHue no ymon4vanuto: 'NO'

obnacTb BO3MOXHbIX YES' nnm 'NO'
3HAYEeHNI:

Fl yron noBopoTa rnobanbHbIX ocer onopbl BOKpyr ocu Z (aHanor yrna DS(1) ana cdepuyeckon
CUCTEMbI KOOPAMHAT)

™n: REAL
€ONHULIbI: rpag
3HayeHne no ymonyauumio: 0
obnacTb BO3MOXHbIX 20
3HAYEeHNI:

THETA yron HaknoHa pa3BepHyToi ocu X ornopbl K FOPU30OHTanbLHOM MIOCKOCTV (aHarnor yrna
DS(2) cdepuyeckon cuctemMbl KOOPAUHAT)

™n: REAL
€ONHNLIbI: rpag
3HayeHune no ymonyauumio: 0
obnacTb BO3MOXHbIX 20
3HAYEeHNI:
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Tabnuua

| cusTom ~| DBS_TBL
3 MeTka
| (u ~| DBS_REF

[ Ok ][ Cancel H

Help

DBS_TBL

DBS_REF

ccbinka Ha Tabnuuy B B no onopam

™n: STRING

eaVHULBbI: -

3Ha4YeHWe Mo YMOMYaHuIo: -

00nacTb BO3MOXHbIX cyuiectBytowaa Tabnmua B B
3HAYEHUN;

Ccbinka Ha 3anucb (MeTky) n3 Tabnmusl DBS_TBL

™n: STRING

eaVHULBbI: -

3Ha4YeHWe Mo YMOMYaHuIo: -

obnacTb BO3MOXHbIX cyljecTBytoLlas MeTka
3HAYEHWUN:;

MNoakomaHaa-napameTp

© 2025 LIKTU-Bubpoceticm



A3bIKk BBOAA UCXOAHbIX AAaHHbIX 249

[ AHkep @1

OCHOBHEIE  CHMELLEHWMA IHEFPY3KH]

MMERILWKMECA PEHIAMBI: Mnonb3yeMele pEXMMBL:

[N noDE

B/ B B B

MiHERHEIE
X u] ki 0 Fi 12
¥rnoesle
X 0 b 0 Fi 0

[7] nokaneras cvcTema kKoopamHaT

QK ][ Cancel H Help

MODE ngeHmdmkaumoHHoe nms pexxmma paboTsl Tpybonposoga. Vicnonb3yetca ona 3agaHus
npegonpeaeneHHbIX CMeLL eHUIA onop

™n: TEXT

eauHULBI: -

3Ha4yeHne No yMon4aHmio: -

0obracTb BO3MOXHbIX CM. OrpaHuyeHust 4ns TEKCTOBbIX 3HAYEHUN
3HaYEHUI: napameTpoB. Pexum paboTsbl JormkeH ObiTb

npegBaputenbHo onncaH komaHgon OPVAL.
MapameTpbl nogKoMaHAbI:
DX cmeL eHne onopbl No rnobansHom ocn X

™n: REAL
eaVHULBbI: MM
3Ha4yeHue no ymonyanuio: 0
obnacTb BO3MOXHbIX -
3HaYEeHUI:

DY cmeLl eHune onopekl no rnobansHom ocn Y

™n: REAL
eANHULbI: MM
3Ha4yeHue no ymon4yanuio: 0

© 2025 LUKTU-Bubpocelicm



250

CnpagBka no dPIPE 5

0bnacTb BO3MOXHbIX -
3HaYeHun:

DZ cmeul eHre onopsbl no rrnobansHon ocu Z

™n: REAL
€ONHNLIbI: MM
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

RX yrnoBsoe cmeLleHne onopbl (MOBOPOT) BOKPYT rnobanbHom ocun X

™n: REAL
€ONHNLIbI: pag
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

RY yrnoeoe cmeLeHne onopbl (MOBOPOT) BOKPYT rrobansHom ocun Y

™n: REAL
€ONHNLIbI: pag
3HadeHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

RZ yrnoBoe cmeLL eHne onopbl (MOBOPOT) BOKPYT rrobansHom ocu Z

™n: REAL
€ONHNLIbI: pag
3HadeHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -

3HaYeHWI:

lpumeyaHus:

1) [ns ecex onop esodumcs fiokasnibHass cucmema KoopduHam 8 coomeemcmeuu ¢ rpasusiamu,
U3rioxeHHbIMU 8 [lpunoxeHuu Il ;

2) KomaHOa ANC He moxem bbimb 3adaHa rnocepeduHe rponema;

3) napamemp REL yqumbigaemcsi moribKO rpu 8b160pe xapakmepucmukK rpy»KuH, a UMEHHO, Ha
amarne pac4yema, 0519 Komopozo 8 komaHOe SOLV 3adaH napamemp TYPE = '‘DSGN'.
BosmoxHble sapuaHmebl 3HadyeHul napamempa REL: 'V' - oceobodumb eepmukarb, 'T' -
0ceobodumb ece rnocmyrnameribHble cmeneHu ceobodki (X, Y, Z/ A, H, N); 'A’ - oceobodumb
ece;

4) napamempsi GROUP u CNODE sienisiromcsi 83aUMOUCKIIOHaoWUMU;

5) napamemp CNODE onpedensiem memky y3na pac4emHol mModesiu, ¢ KomopouU ces3bleaemcs
onopa. lNpu 3adaHuu CNODE onpedeneHue cMmeuweHUl onopb! Hedornycmumo.

6) npu 3HayeHuu napamempa OUT = 'YES' nocne 8binonHeHuss pacdema 8 paboyem Kkamarsoeae

modesnu rosienisemces ¢hadn, umerowuti ums muna "SUPP_001_100.dat". B umeHu ¢patina "100"
- ums y3na, "001" - nopsidOkosbil HoMep aHKepHOU usu 6-KOMMIOHEHMHOU OrnopbI, PAcroIoXeHHOU
8 yarnie "100". ®alin codepxxum 13 KOTOHOK UuUghp: rnepsasi KOrloHKa - epems, 2 - 7 -
KomroHeHmsI ycunud e onope (Fx, Fy, Fz, Mx, My, Mz); 8 - 13 - QuHamu4yeckue deghopmauuu
onopsi (Dx, Dy, Dz, Rx, Ry, Rz).
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Mpumep:

2000: ANC REL 'V'

& mode 'NOL' DX -10. DY -23. DZ 30. RX 3.
& mode 'ZERO'

& mode 'HYDR' DX -5. DY -13. DZ 20.

LecTukomnoHeHTHas onopa (SUP)

OCHOBHEIE |CHELIJ.EHM:F| | Harpysku | -——DBS_TBL DBS_REF

REF_NODE
¥3en BasoBLIA SNEMEHT Rigid (->3030) >
NMWHERHEIE HECTHKOCTI CHUCTEMa KOOPAMHAET
¥ Y z
rnobaneHas NokaneHaa
1E+009 1E-+109 1E+009 @ O
Mo yMon4aHMD [E Mo YMOMYEHMED Mo yMOM4aHMID Fi® Theta®
¥rNoBble MECTKOCTH CeftMMUecKan rpynna/¥3en ana ceAsu
X Y Z () vsen CeAtMMYECKaA rpynna
1E+014 1IE+114 1E+014 pl3_in25_in_kup
(@) rpynna =
Mo yMon4aHMD [E Mo YMOMYEHMED Mo yMOM4aHMID
GROUFR/CNODE
|:| BelBOAWTE pesyneTaTel ana MIOA
ouT
Dbo3Ha4EHME
| ISM 20IMB10BQ4136 NOTE |
KoMMEHTEPMIA
! |

[ommouus Cancel Help

Twvn: nokanbHas reoMeTpuyeckas KomaHga
D yHKUUA: KOMaHAa ANs MOAENMPOBaHUSA HEMOOBUXHOM ONopbl
MapameTpbl:

STX(STA) xxecTkoCTb OMnopbl B HanpasneHun rnobansHon ocu X (STX) unm nokansHom ocu A

(STA)

™n: REAL
eaVHULbI: H/mm
3Ha4yeHne no ymor4aHuio: rigid
0o6nacTb BO3MOXHbIX 20
3HAYEeHNI:
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STY(STH) xecTtkocTs onopbl B HanpasneHun rnobansHon ocn Y (STY) unm nokansHon ocn H

(STH)

™n:
eauHULbI:

3HaveHve no ymornyaHuto: rigid

0bnacTb BO3MOXHbIX
3HaYeHun:

STZ(STN) »xecTKOCTb ONOpbI B HaNpaBreHn1
(STN)

™n:
eauHULbI:

=0

rno6ansHon ocu Z (STZ) nim nokansHon ocu N

3HaveHve rno ymornyaHuto: rigid

0bnacTb BO3MOXHbIX
3HaYeHun:

=0

SRX(SRA) yrnoBasi )ecTkoCTb onopbl BOKpyT rrobansHon ocu X (SRX) unn nokansHom ocn A

(SRA)

™n:
€ONHNLIbI:

3Ha4Y€HME No YMOSHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

REAL
H*Mm/pag
rigid

20

SRY(SRH) yrnoeas »ecTkocTb onopbl BOKpyr rnobanbHom ocn Y (SRY) unm nokanbHom ocu H

(SRH)

™n:
€ONHNLIbI:

3Ha4Y€HME No YMOSTHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

REAL
H*Mm/pag
rigid

20

SRZ(SRN) yrnoBas »eCTKOCTb 0rnopbl BOKPYT rnobanbHon ocn Z (SRZ) nnm nokanbHon ocn N

(SRN)

™n:
€ONHNLIbI:

3Ha4Y€HME No YMOSTHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

NOTE o6o3HayeHue

™n:
€ONHNLIbI:

3Ha4Y€HMeE No YMOSHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

GROUP? nms1i celicMrUYecKor rpynmbl onop

0
m
>
—

H*Mm/pag
rigid
20

STRING

blank
CM. OrpaHMyeHuUst ANs CTPOYHbIX 3HAYEHUN
napameTpoB, AnnHa He 6onee 32 CMMBOSIOB
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—
X

™n: E

eaVHWLbI:

3Ha4YeHne Mo YMOMYaHuIo: MMsi NEPBON PYMMbl CNEKTPOB, OMUCaHHBLIX
komaHgon SPEC

obnacTb BO3MOXHbIX nUms rpynnol, Bolbnpaetca 13 napametpa 'GROUP!

3HaYEeHUN: komaHgbl SPEC

CNODE??® nms (MeTka) y3na ansi CBsiau

™mn: TEXT

eaVHWLbI: -

3Ha4YeHne Mo yMOn4aHuio: -

obrnacTs BO3MOXHbIX napameTp OOSIKEH CCbiNnatbCs Ha METKY OJHOro u3
3HaYEHUN: CYLL eCTBYIOLLUX Y3/I0B pacyeTHON Mogenm

OUT* npusHak BbIBOAA OLMMPOBKM 3aBUCUMOCTEN TVNa "BpeMs - younve - gedopmaums” B
TEKCTOBLIV chann (ToNbKO B paMkax MeToga ANHaMMUYECKOro aHanmaa,

DYN="THA")

™n: TEXT
€ANHNLIbI: -

3HaveHue no ymon4vanuto: 'NO'

obnacTb BO3MOXHbIX YES' nnm 'NO'
3HAYEeHNI:

Fl yron noBopoTa rnobanbHbIX ocer onopbl BOKpyr ocu Z (aHanor yrna DS(1) ana cdepuyeckon
CUCTEMbI KOOPAMHAT)

™n: REAL
€ANHNLIbI: rpag
3HayeHune no ymonyauumio: 0
obnacTb BO3MOXHbIX 20
3HAYEeHNI:

THETA yron HaknoHa pa3BepHyToi ock X ornopbl K FOPU30OHTanbLHOM MIOCKOCTM (aHarnor yrna
DS(2) cdepunyeckon cuctemMbl KOOPAUHAT)

™n: REAL
€ONHULIbI: rpag
3HayeHne no ymonyauumio: 0
obnacTb BO3MOXHbIX 20
3HAYEeHNI:
DBS_TBL ccbinka Ha Tabnmuy B Bl no onopam
™n: STRING
€ONHNLIbI: -
3Ha4YeHne No YMOSHaHUIO: -
0bnacTb BO3MOXHbIX cylwiectBytowasa Tabnvua B B
3HAYEeHNI:
DBS_REF Ccbinka Ha 3anucb (MeTky) n3 Tabnmusl DBS_TBL
™n: STRING
€ONHNLIbI: -
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3Ha4eHune no ymomn4aHuio: -

obrnacTs BO3MOXHbIX cyliecTBytoLlasa MeTka
3HaYeHWI:
REF_NODE® ums (MeTka) yana 4na onpegeneHnsl HanpaenieHus NoKanbHbIX KOOpAuHaT
onopebl
™mn: TEXT
eaVHWLbI: -
3Ha4YeHne No yMOonyaHmio: -
obrnacTs BO3MOXHbIX napameTp OOSIKEH CCbiNnatbCH Ha METKY OJHOro u3
3HaYeHWI: CYLL eCTBYIOLLUX Y3/I0B pacyHeTHON Mo enm

NoakomaHaa

Twn: nogkoMmaHaa
D yHKUUA: Mcnonb3yeTcs AN 3agaHnsa NpegonpeaeneHHbIX CMELL EHNA onop

MapameTpbl:

MODE ngeHmdmKaunmoHHoe Msi pexxuma paboTsl Tpybonposoga.

™mn: TEXT

eanHULbI: -

3Ha4eHne No yMon4aHmio: -

obracTb BO3MOXHbIX CM. OrpaHvyeHust 4ns TEKCTOBbIX 3HAYEHUN
3HaAYEHUI: napameTpoB. Pexum paboTbl ormkeH ObiTb

npegBaputenbHO onncaH komaHgon OPVAL.
DX cmeL eHne onopbl No rnodansHom ocn X

™n: REAL
€ONHNLIbI: MM
3HadeHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DY cmeL eHne onopsbl no rnodansHom ocn Y

™n: REAL
€ONHNLIbI: MM
3HadeHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DZ cmeul eHre onopsbl no rrnobansHon ocu Z

™n: REAL
€ONHNLIbI: MM
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:
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RX yrnosoe cmeLleHne onopbl (MOBOPOT) BOKPYT rnobanbHom ocun X

™n: REAL
€ONHNLIbI: pag
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

RY yrnoeoe cmeLeHne onopbl (MOBOPOT) BOKPYT rrobansHom ocn Y

™n: REAL
€ONHNLIbI: pag
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

RZ yrnoBoe cmeLL eHne onopbl (MOBOPOT) BOKPYT rrobansHom ocu Z

™n: REAL
€ONHNLIbI: pag
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

lpumeyaHus:

1)

2)
3

4

5)

0ns ecex oriop 88o0UMCS fl0KarnbHas cucmema KoopduHam 8 coomeemcmeuu ¢ rpasunamu,
U3rioeHHbIMU 8 [punoxeHuu 11;

napamempsl GROUP u CNODE siensiromcsi 83aUMOUCKIIF0HatoWUMU;

napamemp CNODE onpedenssiem memky y3na pac4yemHol Modersiu, ¢ Komopol ces3bieaemcs
onopa. lNpu 3adaHuu CNODE onpedeneHue cMmeuweHUl onopb! Hedornycmumo.

npu 3HavyeHuu napamempa OUT = 'YES' nocre ebirosiHeHuUs pacdema e paboyem Kamasioee
modesnu rosienisemces ¢hadn, umerowuti ums muna "SUPP_001_100.dat". B umeHu ¢patina "100"
- ums y3na, "001" - nopsidkosbil Homep aHKepHOU usu 6-KOMMIOHEHMHOU OrNopbI, PAcroioXeHHOU
8 yarnie "100". ®alin codepxxum 13 KOIOHOK UuUghp: rnepsasi KOriloHKa - epems, 2 - 7 -
KomroHeHmsI ycunud e ornope (Fx, Fy, Fz, Mx, My, Mz); 8 - 13 - QuHamu4yeckue decghopmauuu
onopsi (Dx, Dy, Dz, Rx, Ry, Rz).

CChlfika Ha emopol y3er aneMeHma, omHocumesibHo Komopoao 8eodumcsi oropa, Ons
onpedeneHus ee rokarnbHbIx KoopOuHam. Npozpamma asmomamuyecku 0obassisem amom
napamemp K OaHHbIM, UMEOWUM HaripassieHue 0elicmeusi U pacronoXeHHbIM 8 y371e, KomopbiU
umeem cesi3Hocmb bonbwe Yem ¢ 08yMs anemMeHmamu.

Mpumep:

2000: SUP SRA 0
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JluHenHas ogHOKOMNOHEeHTHas onopa (STS)

:]',ﬂ'H OKOMMNOHEHTHAA ONOpa

¥sen 3740 |
=
TN CMEWEHKA Tun onopel
(®) MvHeiHoe i) ¥rnosoe (@ +/- O+
HanpaeneHue OeRCTEMA
CHCTEMA KOOPAHHET (® 3D % Oy

OcHosrie | CMewerms | Harpys<1 j¢—— DBS_TBL. DBS_REF

MnofansHas | dx | 0.799495 | dy 0.600673| dz E

-

(z

WerTkocTE Celicmuyeckan rpynnafysen onAa ceAsm 3asop
Mo yMonHaHo (O vsen CefitMUYecKan rpynna GAP 0
p13_in25_in_kup
1le+002 | STIF (®) rpynna KoadmumeHT
GROURP/CHNODE TpeHUA
OUT [ BosoawnTs pesynsTatel ans MAA MU 0.3
REF_MNODE
BazoBbIi 3NEMEHT DfosHa4eHKeE
Pipe (3730->3740) > | GSX37 20INB10BQ4012  NOTE |
KoMMEHTEPII

[ ] orsooumTe Cancel

Help

Twn: nokanbHas reomeTpnyeckada MHOrocTpovyHada KkomaHga

¢YHKL|VIH: mMogennpoBsaHue NHENHOW ,D,ByXCTOpOHHeVI CBA3N, 0FpaHI/I'~II/IBaIOLLLeI7I noctynartesibHble

nepemeuJ,eHwﬂ;1)
MapameTpbl:

STIF >xecTKOCTb Onopbl BAOSb IMHWN OENCTBUS CBS3U

™n: REAL
e HULBI: H/mm
3HayeHne No ymonyaHumio: rigid
obnacTb BO3MOXHbIX 20
3HAYEHUI:

DC unu DS: HanpaBneHne OencTBMS ONopbl, ONMCaHNe NapameTpoB CM. B pasgerne "JlokanbHble

KomaHabl" .

GAP? 3a3op
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™n:

€ONHNLIbI:

3Ha4Y€HME No YMOSHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

MU koadpdmumeHT TpeHua

™n:

€ONHNLIbI:

3Ha4Y€HME NO YMOSTHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

NOTE o6o3HayeHue

™n:

€ONHNLIbI:

3Ha4Y€HME NO YMOSTHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

GROUP? nmsi ceicMmUYecKor rpynmbl onop

™n:
eauHULbI:
3HaYeHMe No YMOoMYaHMIo:

0bnacTb BO3MOXHbIX
3HaYeHun:

CNODE?** nms (MeTka) y3na ansi CBsiau

™n:

€ONHNLIbI:

3Ha4Y€HME No YMOSTHaHMIO:
obnacTb BO3MOXHbIX
3HAYEHUI:

CM. OrpaHMYeHUst ANs CTPOYHbIX 3HAYEHUN
napameTpoB, AnnHa He 6onee 32 CMMBOSIOB

—
X

E

MUMs1 NePBOW rPyNMbl CNEKTPOB, ONMUCaHHbIX
komaHgon SPEC

ums rpynnol, Bolbnpaetca 13 napametpa 'GROUP!
komaHgbl SPEC

v
a

napamMeTp OOMMKEH CCbinatbCsa Ha MEeTKy O4HOro U3
CYLL ECTBYIOLL X Y3IIOB pacyeTHON Mogenu

OUT® npusHak BbIBOAA OLMGPOBKM 3aBUCUMOCTEN TVNa "BpeMs - younve - gedopmaums” B
TEKCTOBLIN chann (ToNbKO B paMkax MeToga ANHaMMUYECKOro aHanmaa,

DBS_TBL

DYN="THA")

™n:
€ONHNLIbI:

3Ha4yeHne No YMOITHaHUIO:
obnacTb BO3MOXHbIX
3HAYEeHNI:

—]
X

E

|NOI
'YES' urm 'NO'

ccbinka Ha Tabnuuy B B no onopam

™n:
eauHULbI:
3HaYyeHue Mo yMomn4aHuio:

STRING
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0bnacTb BO3MOXHbIX cylwiectBytowas Tabnvua B B
3HAYEHUI:
DBS_REF Ccbinka Ha 3anucb (MeTky) n3 Tabnmusl DBS_TBL
™n: STRING
€ONHNLIbI: -
3Ha4Y€HME Mo YMOSYaHUIO: -
obnacTb BO3MOXHbIX cyliecTBytoL as MeTka
3HAYEHUI:

MopgkomaHpa
Twn: nogkoMmaHaa
D yHKUUA: MCcnonb3yeTcst AN 3agaHnsa NpegonpeaeneHHbIX CMELL EHUA onop

MapameTpbl:

MODE ngeHmdmKaunmoHHoe Ms pexxuma paboTsl Tpybonposoga.

™mn: TEXT

eanHULbI: -

3Ha4eHne No yMon4aHmio: -

obracTb BO3MOXHbIX CM. OrpaHvyeHust 4ns TEKCTOBbIX 3HAYEHUN
3HaAYEHUI: napameTpoB. Pexum paboTbl JormkeH ObiTb

npegBaputenbHO onncaH komaHgon OPVAL.
DX cmeL eHne onopbl No rnodansHom ocn X

™n: REAL
€ONHNLIbI: MM
3HadeHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DY cmeL eHne onopsbl no rnodansHom ocn Y

™n: REAL
€ONHNLIbI: MM
3HadeHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DZ cmeul eHre onopsbl no rrnobansHon ocu Z

™n: REAL
€ONHNLIbI: MM
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

lpumeyaHus:
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1)

2)

3)
4

5)

Bo3moxHbI Kpamkue eapuaHmbl 3arnucu amol KoMaHObl, ko20a HarpasrieHue delicmausi oropbi
cosnadaem nubo c emnobanbHbIMU KoopOuHamamu (KomaHObi STX, STY, STZ ), nubo c
JioKanbHbIMU KoopOuHamamu ornopbi (STA, STH, STN). B cny4ae ucrionb308aHuUsl Kpamkou
3anucu KomaHO, napamempsl, ykasblearowue HanpasneHue (DC unu DS) He ucnonb3yromcs.
3aszop cummempuyHbil. Benu4uHa 3asopa 3adaemcsi om "Hynegoz0" (HeHazgpyXXeHHO020)
COCMOSIHUS;

napamempsbi GROUP u CNODE senstomcs 83aUMOUCKTIoYarowumMu;

napamemp CNODE onpederniiem memky y3na pacdemHol MoOesiu, ¢ KomopolU ce8si3bieaemcs
onopa;

npu 3HavyeHuu napamempa OUT = 'YES' nocnie 8binonHeHUs pacyema 8 paboyem Kamasioee
modenu nosisnsemcs ¢haun, umerowut umsa muna "RSTR_001_100.dat". B umeHu ¢hatina "100"
- ums yana, "001" - nopsidkosbili HOMep OOHOKOMIMOHEHMHOU Oropbl, PAacrofioXeHHOU 8 yare
"100". ®aln codepxxum 7 KOMOHOK Uucbp: repeasi KOfloHKa - epemsi, 2 - 4 - KOMMOHEeHMbI
yeunud e onope (Fx, Fy, Fz); 5 - 7 - duHamu4yeckue deghopmaviuu ornopsi (Dx, Dy, Dz).

Mpumep :

2000: STS 1.e4 DC 1 1 0 GAP 10 MU 0.3 NOTE "12RABQOO1"

YrnoBsasi ogqHoOKOMNnoHeHTHas onopa (SRS)

‘]’AH CKOMNOHEHTHAA ONopa

OcHoBHole | CMewenws | Harpyzw | -——DBS_TBL. DBS_REF

3740
Tun cMeweH1a Tun onopel
() Nunelinoe (®) ¥rnosoe +- +
SRS
HanpaeneH1e ASHCTEMA
CMCTEMA KOOpAMHET (3D i Ok )z
ImobansHanA L 0 1 i
WECTHOCTE Celicmuueckas rpynnaf¥sen onA ceAsmM 3asop
T () vsen CeficMUYECKan rpynna 0

13_in25_in_ku w
le+014 | STIF (®) Mpynna pL e NP Kosdmument
GROUP/CNODE  TpeHua

ouT |:| BeiBoauTe pesyneTaTel gna MOA W]
REF_NODE
BasoBbld 3NeMeHT DbosHaqYeHWe
Pipe (3730->3740) ~| |GSX3720MB10BQ4012 NOTE |
KoMMEHTEPIIA

[ormos Cancel Help
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Twvn: nokanbHasa reomeTpnyeckada MHOrocTpovyHada komaHga

DyYyHKUUA: MogenmpoBaHue NIMHENHON 4BYXCTOPOHHEN CBSA3WU, OrpaHu4mMBatoLL, en yrioBble
nepemeLl eHmst (NoBOpOTHI);

MapameTpbl:

STIF yrnoeas »eCTKOCTb OMOpbl BOKPYT IMHUM OEWCTBUS CBA3MN

™n: REAL

e HULBI: H*mm/pag
3HayeHne No ymonyaHumio: rigid
obnacTb BO3MOXHbIX 20
3HAYEHUI:

DC unu DS: HanpaBneHne OencTBMsS ONopbl, ONMCaHNe NapameTpoB CM. B pasgene "JlokanbHble
KomaHabl" .

NOTE o6o3HayeHue

™mn: STRING

eaVHWLbI: -

3HayeHne No ymos4vaHuio: blank

obrnacTs BO3MOXHbIX CM. OrpaHMyeHuUst ANs CTPOYHbIX 3HAYEHUN
3HaYEHWUN: napameTpoB, AnnHa He 6onee 32 CMMBOSIOB

GROUP? nmsi celicMrUYecKor rpynmbl onop

—
X

™n: E

eaVHWLbI:

3Ha4YeHne Mo YMOMYaHuIo: MMsi NEPBON PYMMbl CNEKTPOB, OMUCaHHbIX
komaHgon SPEC

obnacTb BO3MOXHbIX ums rpynnol, Bolbnpaetca 13 napametpa 'GROUP!

3Ha4YEeHUN: komaHgbl SPEC

CNODE??® nms (MeTka) y3na ansi CBsiau

™mn: TEXT

eaVHWLbI: -

3Ha4yeHne Mo yMOn4aHuio: -

obrnacTs BO3MOXHbIX napameTp OOSIKEH CCbiNatbCs Ha METKY OOHOro u3
3HaYEHUN: CYLL eCTBYIOLL UX Y3/10B pacyHeTHON Mogenm

OUT* npusHak BbIBOAA OLMPOBKM 3aBUCUMOCTEN TVNa "BpeMs - younve - gedopmaums” B
TEKCTOBLIN chann (ToNbKO B paMkax MeToga ANHaMMUYECKOro aHanmaa,

DYN=THA")

™n: TEXT
€ONHNLIbI: -

3Ha4eHue no ymonvanuto: 'NO'

obnacTb BO3MOXHbIX YES' nnm 'NO'
3HAYEeHNI:
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DBS_TBL

DBS_REF

NMoakomaHaa

Twn: nogkoMmaHaa

ccbinka Ha Tabnuuy B B no onopam

™n: STRING

€ONHNLIbI: -

3Ha4Y€HME Mo YMOSYaHUIO: -

0bnacTb BO3MOXHbIX cylwiectBytowas Tabnvua B B
3HAYEHUI:

Ccbinka Ha 3anucb (MeTky) n3 Tabnmusl DBS_TBL

™n: STRING

€ONHNLIbI: -

3Ha4Y€HME Mo YMOSYaHUIO: -

obnacTb BO3MOXHbIX cyliecTBytoL as MeTka
3HAYEHUI:

DYHKLMA: NCnonb3yeTesa ANa 3afaHus npefonpeneneHHbiX CMeLL eHnii onop

MapameTpbl:

MODE ngeHmdmKaunmoHHoe Msi pexxuma paboTsl Tpybonposoga.

™mn: TEXT

eanHULbI: -

3Ha4eHne No yMon4aHmio: -

obracTb BO3MOXHbIX CM. OrpaHvyeHust 4ns TEKCTOBbIX 3HAYEHUN
3HaAYEHUI: napameTpoB. Pexum paboTbl ormkeH ObiTb

npegBaputenbHO onncaH komaHgon OPVAL.

RX yrnosoe cmeLleHve onopbl (MOBOPOT) BOKPYT rnobanbHom ocun X

™n: REAL
€ONHNLIbI: pag
3HadeHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

RY yrnoeoe cmeLeHne onopbl (MOBOPOT) BOKPYT rrobansHom ocun Y

™n: REAL
€ONHNLIbI: pag
3HadeHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

RZ yrnoBoe cmeLL eHne onopbl (MOBOPOT) BOKPYT rrobansHom ocu Z

™n: REAL
€ONHNLIbI: pag
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:
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lpumeyaHus:

1)

B803MOXHbI Kpamkue 8apuaHmsi 3anucu 3mol KomMaHObI, kKoe0a HarnpasneHue fuHuU deticmaust
ornopsi cognadaem nubo ¢ anobarnbHbiMU KoopduHamamu (komaHObl SRX, SRY, SRZ), nu6o ¢
JioKanbHbIMU KoopduHamamu oropbi (SRA, SRH, SRN). B criyyae ucrnosnb308aHUsi Kpamkou
3anucu KomMaHO, napamempsl, ykasblearowue HanpasneHue (DC unu DS) He ucnonb3yromces;

2) napamempbl GROUP u CNODE sienisiromcsi 83aUMOUCKIIOHaoWUMU;

3) napamemp CNODE onpederniiem memky y3na pacdemHou Modesiu, ¢ KomopolU cesi3bieaemcs
oropa;

4) npu 3HavyeHuu napamempa OUT = 'YES' nocne ebinosniHeHuUs pacdema e paboyem Kamasioee
modenu riosienisemcs ¢hadn, umerouwuti ums muna "RSTR_001_100.dat". B umeHu ¢hatina "100"
- ums y3na, "001" - nopsidkoebili HoMep OOHOKOMIOHEHMHOU Oropbl, PaCrOOXEeHHOU 8 y3rie
"100". ®alin codepxxum 7 KOSTIOHOK UuUGhp: rnepeasi KOJIoHKa - 8peMsi, 2 - 4 - KOMIMOHEHMbI
yeunud e onope (Mx, My, Mz); 5 - 7 - QuHamuy4eckue yanoebsie dechopmauuu ornopsbi (Rx, Ry, Rz).

Mpumep :

2000: SRS 1.e4 DC 1 1 0 NOTE "12RABQOO1"

nnun

2000: SRN

mnnm

2000: SRZ
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JInHeHaa oAHOCTOPOHHSAS OAHOKOMMNOHEHTHas onopa (KoMaHabl STS+,
STS-)

U’,II,H OKOMNOHEHTHAA ONOpa

OCHOBHBIE lCHELIJ.EHHH ] Harpyssm ] -+——DBS_TBL. DBS_REF

¥3en | I580 |
STZ-
TN CHEWEHKA Tun onopel
(®) MHeiHoe i) ¥rnosoe 0 +- O+ O
HanpaeneHue AefcTEMA
CHcTeMa KoopAWHET (D] x Oy (OF
ImobansHan w 0 0 i
STIF GROUF/CNODE
WecTKOoTE Ceicmrdeckan rpynna¥3en AnA ceasu Jasop
R (T vsen CelicMUYecKas rpynna GAP 0

pl3_in25_in_lkup

1e+009 (®) rpynna KosdumumeHT
TPEHNA
OUT []BeisoanTs pesynstaTel ans MIA MU 0.3
REF_NODE
BazoBbIil 3NEMEHT DbosHaueHke
Pipe (2970->2680) w| |GSH20INB10BQ4127 NOTE |
KoMMEHTEPMIA

Clomouns Concel | [_riop

Twvn: nokanbHasa reomeTpnyeckada MHOrocTpovyHada komaHga

D yHKUUA: MOgenMpoBaHue NIMHENHON O4HOCTOPOHHEN CBSA3W, OrpaHnYMBaloLL,en noctTynartenbHble
nepemeLl eHus;

MapameTpbl:

STIF >xecTKOCTb Onopbl BAOSb IMHWAN OENCTBUS CBS3U

™n: REAL
eaVHULBI: H/mm
3HayeHne No ymonyaHumio: rigid
obnacTb BO3MOXHbIX 20
3HAYEeHNI:

DC wnu DS: HanpaBneHne OencTBMs ONopbl, ONMCaHNe NnapameTpoB CM. B pasgerne "JlokanbHble
KomaHabl" .
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GAP? 3a3op

™n: REAL
eaVHULBI: MM
3HayeHue no ymonyanmio: 0
obrnacTb BO3MOXHbIX 20
3HAYEHWUI:

MU koaddmumeHT TpeHud

™n: REAL
eaVHULBI: -
3HayeHue no ymonyaxuto: 0

obracTb BO3MOXHbIX 0sMU<=<1
3HAYEHWUI:

NOTE o6o3HayeHue

™n: STRING

€aNHNUbI: -

3HayeHue no ymonyaHuio: blank

obnacTb BO3MOXHbIX CM. OrpaHnYeHns AN CTPOYHbLIX 3HAYEHUN
3HAYEHWUI: napameTpoB, AnnHa He Gonee 32 cMMBOIOB

GROUP# vms cericMrUYecKorn rpynmbl onop

™n: TEXT
eauHnUbI: -

3Ha4YeHume no ymorn4aHuo: nma I'IepBOI;I rpynnbl CNEeKTpoB, ONMNCaHHbIX

komangon SPEC

obrnacTb BO3MOXHbIX uMs rpynnel, BbibupaeTcs 13 napametpa 'GROUP!

3HAYEHWUI: komangbl SPEC

CNODE*® nms (MeTka) y3na ans cBsiau

™n: TEXT

eaVHULbI: -

3Ha4YyeHme Mo YMOSYaHuIo: -

obrnacTb BO3MOXHbIX napameTp OOIPKEH CChbinatbCs Ha METKY OOHOro 13
3HAYEHWI: CYLL eCTBYIOLL MX Y3MI0B pacyYeTHON Mogenu

OUT® npusHak BbiBOAA OLUMAPOBKM 3aBUCMMOCTEN TNa "Bpems - ycurve - aedopmaums” B
TeKCTOBbIN darn (ToMNbKo B paMkax MeTofa AMHaMUYeCcKoro aHanmaa,

DYN="THA")
™n: TEXT
eaVHMLbI: -
3HayeHue no ymonyanuio: '‘NO'
obnacTb BO3MOXHbIX YES' nnm 'NO'
3HaYEHUI:

DBS_TBL ccbinka Ha Tabnuuy B B no onopam
™n: STRING
eaVHMLbI: -
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DBS_REF

NoakomaHaa

Twn: nogkoMmaHaa
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3Ha4Y€HME Mo YMOSYaHUIO: -
0bnacTb BO3MOXHbIX cylwiectBytowas Tabnvua B B
3HAYEHUI:

Ccbinka Ha 3anucb (MeTky) n3 Tabnmusl DBS_TBL

™n: STRING

€ONHNLIbI: -

3Ha4Y€HME Mo YMOSYaHUIO: -

obnacTb BO3MOXHbIX cyliecTBytoL as MeTka
3HAYEHUI:

DYHKLMA: NCnonb3yeTea ANa 3afaHus npefonpeneneHHbiX CMeLL eHnii onop

MapameTpbl:

MODE ngeHmdmKaunmoHHoe Msi pexxuma paboTsl Tpybonposoga.

™mn: TEXT

eanHULbI: -

3Ha4eHne No yMon4aHmio: -

obracTb BO3MOXHbIX CM. OrpaHvyeHust 4ns TEKCTOBbIX 3HAYEHUN
3HaAYEHUI: napameTpoB. Pexum paboTbl ormkeH ObiTb

npegBaputenbHO onncaH komaHgon OPVAL.

DX cmeL eHne onopbl No rnodansHom ocn X

™n: REAL
€ONHNLIbI: MM
3HadeHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DY cmeL eHne onopsbl no rnodansHom ocn Y

™n: REAL
€ONHNLIbI: MM
3HadeHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DZ cmeul eHre onopsbl no rrnobansHon ocu Z

™n: REAL
€ONHNLIbI: MM
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:
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lpumeyaHus:

1)  3Hak "+" unu "-" nokasbieaem HarpassieHue, 8 KOmopom pabomaem ces3b. BO3MOXHbI
Kpamkue 3anucu amol komaHOb! (be3 ykasaHus HarpaesieHus nocpedcmeom komaHob! DIR): e
enobarnbHol cucmeme koopduHam: STX+/STX-, STY+/STY-, STZ+/STZ-. B cny4ae
ucrnosib308aHUsI JIoKarbHOU cucmemMbl KOopOuHam, ucnonb3ytomcs komaHObl STA+/STA-;
STH+/STH-; STN+/STN-.

2) 0ns 0OHOCMOPOHHUX cesi3eli 3a30p paccMmampueaemcs 8 HarpasieHuu Aelicmeusi ornopsl, 8
MPOMUBOINONIOXHOM HaripasfieHUU 3a30p cHumaemcsi HeoegpaHu4eHHbIM. BenuduHa 3a3opa
3a0aemcs om "Hynego2o" (HeHagpy»KeHHO020) COCMOSIHUS

3) onopbi muna "STZ-" u "STN-" (nocriedHsAs1 8 crly4ae pacriofioXXeHUs1 Ha 20pPU30HMaribHOM
yyacmke mpybornposoda ¢ ykroHoMm He borniee 10°) paccmampugaromcs npoepammol Kak
Hecyujue 8ecosyro Haepy3ky. B criyyae ux ompbiea Ha 8enu4uHy bonee KpumepuarsHol (CM.
napamemp LIFT) Ha amanax pacyema muna "OPER_A" unu "OPER_B" (cm. komaHOy SOLV,
napamemp TYPE), Ha nocnedyrowem amarne pacdyema muna "SUST_C", amu onopb! He
y4umbiearomcsi.

4) napamempsl GROUP u CNODE sienisiromcsi 83aUMOUCKIIOHaoWUMU;

5) napamemp CNODE onpedensiem memky y3na pac4emHou mModesiu, ¢ Komopou ces3bleaemcs
oropa;

6) npu 3HayeHuu napamempa OUT = 'YES' nocne 8binonHeHus pacdyema e paboyem Kkamarsoeae
modenu rosienisemcs ¢hadn, umerouwuti ums muna "RSTR_001_100.dat". B umeHu ¢hatina "100"
- ums y3na, "001" - nopsidkoebill HoMep 0OHOKOMIOHEHMHOU Oropbl, PaCcrOOXEeHHOU 8 y3rie
"100". ®alin codepxxum 7 KOSTIOHOK UuUGhp: rnepeasi KOJIoHKa - 8peMsi, 2 - 4 - KOMIMOHEHMbI
yeunud e onope (Fx, Fy, Fz); 5 - 7 - duHamuyeckue deghopmaviuu ornopsi (Dx, Dy, Dz).

Mpumep :
2000: STS+ 1.e4 DC 1 1 0 GAP 10 MU 0.3 NOTE "12RABQOO01"
mnu :

2000: STX+ 1l.e4 GAP 10 MU 0.3 NOTE "12RABQOOL"
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HanpaBnswuwas onopa (STG, STG-)

Hanpasnarowans cnopa

OCHOBHEE ICHEI.IJ.EHHFI | Harpysku | -+—— DBS5_TBL. DB5S_REF

e |STG GROUP/CNODE

Tun onopi HecTkocTb CelicMmryeckan rpynna)¥3en ana ceasm
Mo YMONYEHKKD O Y3en CeltMU4ecKan rpynna
®+- O- 1l=e+009  STIF pl3 in25 in_kup
@ Mpynna
KosdmumeHT
REF_HNODE

TRERMS Ba30Bk6IA 3NEMEHT ouT [l ﬁi‘:‘;ﬂg;b PESYTTaTH
MU 0.3 Fipe (320->330) w

DRozHaYEH1E

| 5LG 20MB108Q4107 NOTE |

KoMMEHTapMIA

|:| OTKAOYMTE

Cancel Help

267

Tuvn: nokanbHas reoMmeTpuyeckasl MHOroCTpoYHas KoMaHaa
D YHKLMUSA: MOOENMPOBAHNE HANPaBNAOLL e ONopsbl;
MapameTpbl:

STIF >xecTKoCTb Onopbl BAOSb IMHWUU OENCTBUS CBA3U

™n: REAL
eaVHULbI: H/mm
3Ha4yeHue No ymon4yaHuio: rigid
obnacTb BO3MOXHbIX 20
3HAYEHUN:

MU koadpdmumeHT TpeHus

™n: REAL
eaVHULBbI: -
3Ha4veHue no ymonyaHuio: 0

obnacTb BO3MOXHbIX 0sMU<=<1
3HAYEHUN:

NOTE o6o3HayeHue

™n: STRING
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eaVHWLbI: -
3HaveHve no ymonyanuio: blank
obrnacTs BO3MOXHbIX CM. OrpaHMyeHuUst ANs CTPOYHbIX 3HAYEHUN
3HaYeHWI: napameTpoB, AnnHa He 6onee 32 CMMBOSIOB
GROUP? nms1i celfcMmUYecKor rpynmbl onop
™mn: TEXT
eaVHWLbI: -

3HaYeHWe No YMOMYaHMWIO: UMsi NMEPBOW rPYNMbl CNEKTPOB, ONMUCaHHbIX
komaHgon SPEC

obnacTb BO3MOXHbIX nUms rpynnol, Bolbnpaetcsa 13 napametpa 'GROUP!

3HaYEeHUI: komaHgbl SPEC

CNODE?** nmsi (MeTka) y3na ansi cBsiau

™mn: TEXT

eaVHWLbI: -

3Ha4YeHne No yMOonyaHmio: -

obrnacTs BO3MOXHbIX napameTp OOSIKEH CCbiNnatbCs Ha METKY O4HOro u3
3HaYeHWI: CYLL EeCTBYIOLL UX Y3M10B pacyeTHON Mogenm

OUT® npusHak BbIBOAA OLMMPOBKM 3aBUCUMOCTEN TVNa "BpeMs - younve - gedopmaums” B
TEKCTOBLIV chann (ToNbKO B paMkax MeToga ANHaMMUYECKOro aHanmaa,

DYN="THA")
™n: TEXT
€ANHNLIbI: -
3Ha4eHue no ymon4vanuto: 'NO'
obnacTb BO3MOXHbIX YES' nnm 'NO'
3HAYEeHNI:
DBS_TBL ccbinka Ha Tabnmuy B Bl no onopam
™n: STRING
€ONHULIbI: -
3Ha4YeHne No YMOJHaHUIO: -
obnacTb BO3MOXHbIX cylwiectBytowasa Tabnvua B B
3HAYEeHNI:
DBS_REF Cchbinka Ha 3anucb (MeTky) 13 Tabnmusl DBS_TBL
™n: STRING
€ONHNLIbI: -
3Ha4YeHne No YMOJHaHUIO: -
obnacTb BO3MOXHbIX cyliecTBytoL as MmeTka
3HAYEeHNI:

MogkomaHga
Twun: nogkomaHaa
D yHKUUSA: MCcnonb3yeTcsl AN 3agaHns NpegonpeaeneHHbIX CMELL EHUA onop

MapameTpbl:
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MODE ngeHmdmKaunmoHHoe Msi pexxuma paboTsl Tpybonposoga.

™mn: TEXT

eanHULbI: -

3Ha4yeHne Mo yMOS4aHmio: -

obracTb BO3MOXHbIX CM. OrpaHvyeHust 4ns TEKCTOBbIX 3HAYEHUN
3HaAYEHWUI: napameTpoB. Pexum paboTbl ormkeH ObiTb

npegBaputenbHO onncaH komaHgon OPVAL.
DX cmeL eHne onopbl No rnodansHom ocn X

™n: REAL
€ONHNLIbI: MM
3HayeHune no ymosn4axuio: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DY cmeL eHne onopsbl no rnodansHom ocn Y

™n: REAL
€ONHNLIbI: MM
3HayeHune no ymosnyaxuio: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DZ cmeul eHre onopsbl no rrobansHon ocu Z

™n: REAL
€ONHNLIbI: MM
3HayeHune no ymosn4axuio: 0
obnacTb BO3MOXHbIX -

3HaYeHUN:

lpumeyaHus:

1) KomaHOa STG- Ha 8epmuKasibHOM y4acmke He ucrosb3yemcs. Ha yuacmke mpybonposoda ¢
HarpasrneHueM, omu4yHbIM Om 8epmuKaibHO20 803MOXHO UCMOMb308aHue obeux ¢hopm
KkomaHObl STG: "STG mu" skeusaneHmHa komaHOam "STH mu" + "STN- mu";

2) onopa muna "STG-", pacronoxeHHas Ha 20pu3oHmMarbHOM ydacmke mpyborposoda C YKIIOHOM
He bornee 10°, paccmampugaemcs rpogpammoll Kak Hecywasi 8ecosyro Hagpy3Ky. B criyyae ee
ompsblga Ha sesnu4uHy bonee KpumepuarnsHol (cm. napamemp LIET) Ha amanax pac4yema muna
"OPER_A" unu "OPER_B" (cm. komaHOy SOLV, napamemp TYPE), Ha nocnedyrowem amarie
pacyema muna "SUST_C", onopa He y4umbigaemcs;

3) napamempsi GROUP u CNODE siensiromcsi 83aUMOUCKIIOHaoWUMU;

4) napamemp CNODE onpederniiem memky y3na pacdemHou Modesiu, ¢ KomopolU cesi3bigaemcs
oropa;

5) npu 3HayeHuu napamempa OUT = 'YES' nocne 8binonHeHus pacdyema e paboyem Kkamarsoeae

modenu riosienisemcs ¢hadn, umerouwuti ums muna "RSTR_001_100.dat". B umeHu ¢hatina "100"
- ums y3na, "001" - nopsidkoebill HoMep 0OHOKOMIOHEHMHOU Oropbl, PacroOXeHHOU 8 y3rie
"100". ®alin codepxxum 7 KOSTIOHOK UuUGhp: rnepeasi KOJIoHKa - 8peMsi, 2 - 4 - KOMIMOHEHMbI
yecunud e onope (Fx, Fy, Fz); 5 - 7 - duHamu4yeckue deghopmaviuu ornopsi (Dx, Dy, Dz).
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Mpumep:

2000: STG MU 0.3
nnu:

2000: STG-

MpyxnHHaa nogBecka/ono

¥npyraa onopa

OCHOBHBIE ICMELLI.EHHH | Harpyzkmu |

¥3en

NC
Yucno
Lienei

TBL

KaTanor

| 1430 |

LISEGA w
D

Mpy*uHa

Pazmep

Tin (xon) 1 "

CTpyYKTYpa Lenu

KoadbuueHTE Harpyssm

MEHMMANEHAA HArpY3Ha
830
PMIN

MakckManeHas HarpyskKa

pa (SPR)

-+— DBS_TBL. DBS_REF

[LnuHa TArk LEN
McnonHeHue i'lunsema ..... hd

Ofwana Harpyzka P

3382 He onpegeneqa [
GROUR/CNODE
CelcMu4eckan rpynna/Y3en AnA CBA3M
() vsen CelicMMYecKan rpynna
pl3_n25_in_kup  w
(® rpynna
Mpy#MHa No
O YMONYEHIKD

HECTHOCTE WEMH

2500 33.4

PhdAx 5

ouT
|:| BriBoauTe pesyneTatel ana MAA

DBozHg4YEHHE

LOCK
|:| PukoposaTe npu T

| 5PH 20IMB10BQ4129 NOTE

KoMMEHTEPII

|:| OTKMOYMTE

Cancel Help

TMH:HOKaﬂbHaﬂreOMeTqueCKaﬂ

DYHKUMA: MOOENMPOBaHUE MPYXXMHHOW NOABECKU UMM NPYXXMHHOWM OMopbI;

MapameTpbl:

KOMaHOga
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NC" 4yncno npy>kuHHbIX Lenen

™mn: INTEGER
eaVHWLbI: -
3Ha4Y€eHMe Mo yMon4aHuio: 1

obnacTb BO3MOXHbIX INC| =1
3HaYeHWI:

P obuwias Harpyska Ha nogBecky

™n: REAL

eanHnUbI: H

3Ha4yeHue no -

YMOMYaHuto:

obnactb Bo3aMOXHbIX =0 (kpome pacyetoB Tvna 'OPER_R')
3HAYEHUI:

S XecTKoCTb OgHON Lenu

™n: REAL
e HULBI: H/mm
3Ha4eHue no -
YMOMYaHuto:

obnacTtb BO3MOXHbIX = 0
3HAYEHUI:

TBL voeHMdmKaUMOHHOE MMSA TabnuLbl NPY>KKH

™n: TEXT

eaVHULBbI: -

3Ha4yeHue no onpefensieTcsl B COOTBETCTBMM C NapameTpamu,
YMOIYaHmio: npuBeaeHHbIMK B 6ase AaHHbIX, NGO yKasaHHbIMU B

komaHge SDEF
0obnacTb BO3MOXHbIX — OnpeaensieTcsa NCnosb3yemMon Tabnmuen npyxuH (dann
3HaAYEHUI: SH.DBS)

ID? naeHTMdMKaTOP NPY>KMHbI

™mn: TEXT

eauHULbI: -

3HayeHure no -

YMOMYaHMIo:

obnacTb BO3MOXHbIX — OnpeaensieTcsa NCnosb3yemMon Tabnmuen npyxuH (dann
3HaAYEHUI: SH.DBS)

PMAX mMakcumarnbHasa Harpyska Ha Of4Hy uenb

™n: REAL
eanHnUbI: H
3Ha4yeHue no 0
YMOMYaHuto:

obrnactb BO3MOXHbIX =0
3HAYEHUI:
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PMIN MyHumanbHas Harpyska Ha OfHy uenb

™n: REAL
eanHnUbI: H
3Ha4yeHue no 0
YMOMYaHuto:

obrnactb BO3MOXHbIX =0
3HAYEHUI:

LEN gnvHa Taru nogBecku

™n: REAL
€ONHNLIbI: MM
3Ha4yeHue no 0
YMOMYaHuto:

obrnacTtb BO3MOXHbIX =0
3HAYEHUI:

PVAR koahdMUMEHT N3MEHEHWS Harpy3Ku

™n: REAL
€ONHNLIbI: -

3Ha4yeHue no 0.35
YMOMYaHuto:

obnactb BoamoxHbIx 0 < PVAR <1
3HAYEHUI:

PFAC koaddmumeHT 3anaca no Harpy3ake

™n: REAL
€ONHNLIbI: -
3Ha4yeHue no 1.3
YMOMYaHuto:

obnactb Bo3amMoXxHbIXx PFAC =1
3HAYEHUI:

ZMAX makcumarnbHas CTpyKTypa Lenu

™n: INTEGER

eaVHULIbI -

3HayeHue no onpeaenseTcsi B COOTBETCTBMM C NapamMmeTpamu,

YMOMYaHuio: npvBeaeHHbIMN B 6a3e gaHHbIX, MO0 yKaszaHHbIMU B
komaHge SDEF

obnacTb BO3MOXHbIX ZMAX = 1

3HA4YEHUI:

ZMIN MyHUManbHas CTpyKTypa Lenu

™n: INTEGER

eaVHULIbI -

3HayeHue no onpepnensieTcs B COOTBETCTBMU C NapameTpamu,

YMOMYaHuio: npvBeaeHHbIMKN B 6a3e gaHHbIX, MO0 yKaszaHHbIMUY B
komaHge SDEF

obnacTb BO3MOXHbIX ZMIN = 1

3HA4YEHUI:
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NOTE o6o3HayeHue

™mn: STRING

eaVHWLbI: -

3HayeHne No ymorn4vaHuio: blank

obrnacTs BO3MOXHbIX CM. OrpaHMyeHuUst ANs CTPOYHbIX 3HAYEHUN
3HaYEHUN: napameTpoB, AnnHa He 6onee 32 CMMBOSIOB

GROUP* nms1 celicMmUYecKor rpynmbl onop

—
X

™n: E

eaVHWLbI:

3Ha4YeHne Mo YMOMYaHuIo: MMsi NEPBON PYMMbl CNEKTPOB, OMUCaHHBIX
komaHgon SPEC

obnacTb BO3MOXHbIX nms rpynnel, Bolbnpaetca 13 napametpa 'GROUP!

3Ha4YeHUN: komaHgbl SPEC

CNODE* nmsa (MeTka) y3na ansi CBsan

™mn: TEXT

eaVHWLbI: -

3Ha4YeHne Mo yMOn4aHuio: -

obrnacTs BO3MOXHbIX napameTp OOSIKEH CCbinatbCs Ha METKY OOHOro u3
3HaYEHWUN: CYLL eCTBYIOLLUX Y3/10B pacyHeTHON Mogenm

OUT® npusHak BbIBOgA OLMMPOBKM 3aBUCUMOCTEN TVNa "BpeMs - younve - gedopmaums” B
TEKCTOBLIV chann (ToNbKO B paMkax MeToga ANHaMMUYECKOro aHanmaa,

DYN="THA")

™n: TEXT
€ANHNLIbI: -

3Ha4eHue no ymon4vanuto: 'NO'

obnacTb BO3MOXHbIX YES' nnm 'NO'
3HAYEeHNI:

LOCK npusHaK «3aKAMHMBaHMAY» NOABECKU B pexkume U (rmapouncnbiTaHuii ),
NPoBOAMMbIX B MpoLEecce 3KcnayaTaumm Tpybonposoaa (pacyeTt Tvna

TEST B)

™n: TEXT
€aNHNLbI: -

3Ha4yeHue no ymonyanuio: '‘NO'

obnacTb BO3MOXHbIX YES' nnm 'NO'
3HAYEHUI:

DBS_TBL ccbinka Ha Tabnuuy B B no onopam
™n: STRING
€aNHNLbI: -
3Ha4YeHMEe Mo YMOSYaHUIO: -
0bnacTb BO3MOXHbIX cyujectBytowasa Tabnmua B B
3HAYEHUI:
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DBS_REF

NoakomaHaa

Twn: nogkoMmaHaa

DYHKLMA: NCnonb3yeTea ANa 3afaHus npefonpeneneHHbiX CMeLL eHnii onop

MapameTpbl:

Ccbinka Ha 3anucb (MeTky) n3 Tabnmusl DBS_TBL

™n: STRING

€ONHNLIbI: -

3Ha4Y€HME Mo YMOSYaHUIO: -

obnacTb BO3MOXHbIX cyliecTBytoL as MeTka
3HAYEHUI:

MODE ngeHmdmKaunmoHHoe Ms pexxuma paboTsl Tpybonposoga.

™mn: TEXT

eanHULbI: -

3Ha4yeHne No yMon4aHmio: -

obracTb BO3MOXHbIX CM. OrpaHvyeHust 4ns TEKCTOBbIX 3HAYEHUN
3HaAYEHUI: napameTpoB. Pexum paboTbl ormkeH ObiTb

npegBaputenbHO onncaH komaHgon OPVAL.

DX cmeL eHne onopbl No rnodansHom ocn X

™n: REAL
€ONHNLIbI: MM
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DY cmeL eHne onopsbl no rnodansHom ocn Y

™n: REAL
€ONHNLIbI: MM
3HadeHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DZ cmell eHre onopbl no rrobansHon ocu Z

lpumeyaHus:

™n: REAL
€ONHNLIbI: MM
3HadeHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

1) npu NC = 1 ornopa omobpaxaemcsi Kak rpyxuHHast nodsecka, rpu NC < -1 - Kak npy»KUuHHasi

ornopa;
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2)

3)
4)
5)

6)

udeHmucgbukamop npy»KuHbl cocmoum u3 3 nonel: 'size/travel/type’, 20e pasmep rpyKuHbI
(size) coomeemcmayem makcumMarbHOU Hazspy3Ke Ha rpy»uHy, "travel" coomeemcmeyem
MakcumasibHO 803MOXHOMY paboyeMy x0o0y npyKuHbI, mur nodsecku (type) ucnonb3yemcs
mosbKO 8 mex Kamarsoaax, 8 KOmopbiX 8 pa3HbIX UCMOMHEHUSIX yripyaux orop rnpuMeHstomcsi
O0UHaKo8ble MpyXUHbI (Hanpumep, kamarnoz LISEGA);

cMm. makxke [IpunoxeHue VI ¢ KoMmMeHmMapusiMu ro ebibopy rnpy»KuH Ons yrpyaux orop;
napamempbi GROUP u CNODE sernisitomcsi 83aUMOUCKII0YaroWLUMU;

napamemp CNODE onpedensem memky y3na pacdyemHoul Modesnu, ¢ Komopou
ces3bleaemcsi ornopa;

npu 3HavyeHuu napamempa OUT = 'YES' nocnie ebinonHeHuUs1 pacdema 8 paboyem kamarioze
modenu nosienssemces ¢hadn, umerowuti ums muna "SPRH_001_100.dat". B umeHu ¢hatina
"100" - ums y3na, "001" - nopsiOko8bILi HOMEP OOHOKOMITOHEHMHOU OMOPbI, PACMOIOXEHHOU 8
y3ne "100". ®aln codepxum 7 KOSIOHOK Uugbp: rnepeasi KosioHKa - 8pems, 2 - 4 -
KoMroHeHmbI ycunut 8 onope (Fx, Fy, Fz); 5 - 7 - duHamu4deckue deghopmauuu oropsi (Dx,
Dy, Dz).

Mpumep :

2000:

SPR NC 2 LEN 1000. NOTE "12RABQOO3"

Xectkasa nogBecka (ROD)

XeEcrkan Nogeecka

OcHOBHEIE lCMELIJ.EHMFI ] Harpyzku ] -+— DBS_TBL. DBS_REF
¥3en | IR300 |
GROUFR{CNODE
e [AvHa TArM Celcmuueckan rpynna/¥sen ana ceAsmu

LEN1200 () vzen CelitMMYeckan rpynna

HecTkocTe

ouT
|:| BrisoauTe pesyneTatel ana MAA

ObosHa4YeHE

pl3_in25_in_kup
STIF (®) Mpynna

100000 Mo YMONYEHMHD

| 20MK158Q101 NOTE |

KomMMeHTapuid

[ommoums Cancel Help

Twvn: nokanbHas reomMeTpnyeckasa komaHga
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D YHKUUA: MOOENMPOBaHUE XXECTKOW NOLBECKM;

MapameTpbl:

NC uucno Tar

™n:
eaVHNLIbI

3Ha4yeHue no
YMOMYaHuto:

obnacTb BO3MOXHbIX
3HAYEHUI:

LEN gnvHa taru nogBecku

™n:
€ONHNLIbI:

3Ha4yeHue no
YMOMYaHuto:
obnacTb BO3MOXHbIX
3HAYEHUI:

STIF xecTKoCTb TAMN

™n:
€ONHNLIbI:

3Ha4eHue no
YMOMYaHuto:
obnacTb BO3MOXHbIX
3HAYEHUI:

NOTE o6o3HavyeHue

GROUP? nms1i celicMrUYecKor rpynmbl onop

™n:
eauHULbI:

3Ha4eHune no ymMmomn4aHuio:

0bnacTb BO3MOXHbIX
3HaYeHun:

™n:
eauHULbI:

RH_STF

STRING

k
CM. OrpaHMYeHuUst ANs CTPOYHbIX 3HAYEHUN
napameTpoB, AfnHa He 6onee 32 CMMBOSIOB

=
QO
=)

—
X

E

3Ha4YeHVe No YMOS4YaHM1Io: UMSI NEPBOM rpynnbl CNEKTPOB, ONMUCAHHbIX

0bnacTb BO3MOXHbIX
3HaYeHun:

CNODE??® nmsi (MeTka) y3na ansi CBsiau

™n:

komaHgon SPEC
nUms rpynnel, Bolbnpaetca 13 napametpa 'GROUP!
komaHgbl SPEC

v
a
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eaVHWLbI: -

3Ha4YeHne No yMOonyaHmio: -

obrnacTs BO3MOXHbIX napameTp OOSIKEH CCbiNnatbCs Ha METKY OOHOro u3
3HaYeHWI: CYLL eCTBYIOLLUX Y3/10B pacyHeTHON Mo enm

OUT* npusHak BbIBOAA OLMGPOBKM 3aBUCUMOCTEN TVNa "BpeMs - younve - gedopmaums” B

DBS_TBL

DBS_REF

NMoaokomaHaa

Twun: nogkomaHaa

TEKCTOBLIV chann (ToNbKO B paMkax MeToga ANHaMMUYECKOro aHanmaa,
DYN="THA")

™n: TEXT
€ANHNLIbI: -

3Ha4eHue no ymon4vanuto: 'NO'

obnacTb BO3MOXHbIX YES' nnm 'NO'
3HAYEeHNI:

ccbinka Ha Tabmuuy B B no onopam

™n: STRING

€ANHNLIbI: -

3Ha4YeHne No YMOSHaHUIO: -

0bnacTb BO3MOXHbIX cylwiectBytowas Tabnmua B B
3HAYEeHNI:

Ccbinka Ha 3anucb (MeTky) n3 Tabnmusl DBS_TBL

™n: STRING

€ANHNLIbI: -

3Ha4YeHne Mo YMOJHaHUIO: -

obnacTb BO3MOXHbIX cyliecTBytoL as MmeTka
3HAYEeHNI:

DYHKLUMA: NCnonb3yeTesa ANa 3afaHus npefonpeneneHHbIX CMeLL eHnii onop

MapameTpbl:

MODE ngeHmdmKaunMoHHOe Mst pexxuma paboTsl TpybonpoBoaa.

™n: TEXT

€O VHNLbI: -

3Ha4YeHne Mo yMOM4aHuio: -

obrnacTs BO3MOXHbIX CM. OrpaHMYeHUst AN TEKCTOBbIX 3HaYEeHWUN
3HaAYEHUI: napameTpoB. Pexum paboTbl ormkeH bbiTb

npegBaputenbHO onncaH komaHgon OPVAL.

DX cwmeLL eHne onopbl No rnodansHom ocn X

™n: REAL
€ONHNLIbI: MM
3HayeHune no ymonyaxuio: 0
obnacTb BO3MOXHbIX -
3HAYEeHNI:
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DY cmeL eHne onopsbl no rnodansHom ocn Y

™n: REAL
€ONHNLIbI: MM
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DZ cmeul eHre onopsbl no rrnobansHon ocu Z

™n: REAL
€ONHNLIbI: MM
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

lpumeyaHus:

1)

2)
3

4

AnemeHm "xecmkas nodeecka" senssiemcsi 0OHOCMOPOHHEU CB8513bH0, O2paHuYusarowel
nepemeuweHuUsi mpyborposoda eepmukasibHO 8HU3.

napamempsl GROUP u CNODE siensiromcsi 83aUMOUCKII0HatoWUMU;

napamemp CNODE onpedenssiem memky y3na pacdyemHol Modersiu, ¢ Komopol ces3bieaemcs
onopa;

npu 3HavyeHuu napamempa OUT = 'YES' nocne ebinosniHeHuUs pacdema 8 paboyem Kamasioee
modesnu rosienisemcs ¢hadn, umerowuti ums muna "SPRH_001_100.dat". B umeHu ¢patina "100"
- ums y3na, "001" - nopsidkosbill HoMep 0OHOKOMIOHEHMHOU Oropbl, PacroOXeHHOU 8 y3rie
"100". ®alin codepxxum 7 KOMTIOHOK UuUGhp: rnepeasi KOJIoHKa - 8peMsi, 2 - 4 - KOMIMOHEHMbI
yeunud e onope (Fx, Fy, Fz); 5 - 7 - duHamu4yeckue deghopmaviuu onopsi (Dx, Dy, Dz).

Mpumep :

2000: ROD NC 2 LEN 1000. NOTE "12RABQOO5"
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XecTtkun ctepxeHb (STRT)

OnuHa

¥3en

|
REF_NODE

BasoBLIil 3NEMEHT

Pipe (1110-=1200)  ~
HanpaeneHie geficTenA
(3D

CUCTeMa KOOPAWHAT

NokaneHaA wodn 1| dH

OFFS(3)

o [0

GROUP/CNODE

CelicMiyeckan rpynna,/Y3en AnA tBAzu

) vzen

(® rpynna

CeftMUYecKan rpynna

pl3_in25 in_kup

DBo3HaYEHME

DcHOBHEIE ICHELIJ.EHHH | Harpysku |dl— DBS TBL. DBS REF

HecTKOCTE

DC/DS/DIBL

(OF)

CHELLEHME TOYKW KDENNEHMA 3NEMEHTE K Tpyhonposoay

i

STIF

1=-+009 Mo YMONYEHIRD

OH OnN

w0

|:| BblBoaWTE pe3yneTaTel Ana MIOA
ouT

| RRZ 20IMB10BQ4124 NOTE

KoMMEHTEPMIA

|:| OTKMOYMTE

Cancel Help

Twn: nokanbHas reoMeTpnyeckasd MHOrocTpovHasi KomaHaa

P yHKUUA: MOAENMPOBaHWE NIMHENHON CBA3U KOHEYHOW AMMHbI C Y4ETOM reoMeTpu4ecKom
HENMMHENHOCTM (KECTKUIA CTEPXKEHb, TAra, pacrnopka n 1.4.)

MapameTpbl:

LEN anvHa ctepxHsi

™n: REAL
eqVHUUBbI: MM
3Ha4eHne Mo yMOor4aHuio: 0
06rnacTb BO3MOXHbIX 3HAYEHWIA: 20
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STIF >xeCcTKOCTb CTEPXKHSI

™n: REAL
e HULBI: H/mm
3HayeHne No yMon4aHuio: rigid
0obnacTb BO3MOXHbIX 3HAYEHWUIA: >0

DC/DS/DIRL(3) HanpaBneHne AeNcTBMSA ONOpbl B AEKAPTOBbIX/CHEPUYECKNX UM NOKANbHbIX

KoopAuHaTax, onucaHve napameTpoBs cM. B pasgene "JlokanbHble komanabl"

OFFS(3) CMeLLLeHMSI TOYKM KPEMMEHM CTEPXHSA K Tpybonposogy. 3agatoTcs B
noKarbHbIX koopauHaTtax Tpyobl

™n: REAL(3)

eaVHWLbI: MM

pa3mMepHOCTb MaccuB 13 Tpex vucen
3HayYeHne No yMon4yaHuio: 0,0,0

06nacTb BO3MOXHbIX 3HAYEHWUIA: -

NOTE o6o3HayeHue

™mn: STRING

eaVHWLbI: -

3Ha4eHue no blank

YMOIYaHmio:

obrnacTs BO3MOXHbIX CM. OrpaHMYeHuUst AN CTPOYHbIX 3HAYEHUN
3HaYEHWUN: napameTpoB, AnnHa He 6onee 32 CMMBOSIOB

GROUP" nms1 cerfcMm4eckon rpynmbl onop

—
X

™n: E

eaVHWLbI:

3Ha4YeHne Mo YMOMYaHuIo: MMsi NEPBON PYMMbl CNEKTPOB, OMUCaHHBLIX
komaHgon SPEC

obnacTb BO3MOXHbIX nUms rpynnel, Bolbnpaetca 13 napametpa 'GROUP!

3Ha4YEeHUN: komaHgbl SPEC

CNODE'? nms (MeTka) y3na ansi cBsiau

™mn: TEXT

eaVHWLbI: -

3Ha4yeHne Mo yMOn4aHuio: -

obrnacTs BO3MOXHbIX napameTp OOSIKEH CCbiNatbCs Ha METKY OOHOro u3
3HaYEHUN: CYLL eCTBYIOLL UX Y3/10B pacyHeTHON Mogenm

OUT? npusHak BbIBOAA OLUMAPOBKM 3aBUCUMOCTEN TNa "Bpems - ycunme - gedopmaums” B
TEKCTOBbLIA chann (ToNbKO B paMkax MeToga ANHaMMUYECKOro aHanmaa,
DYN="THA")

=
%

™n:
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€ONHNLIbI: -
3Ha4yeHue no ymonyanuio: 'NO'
obnacTb BO3MOXHbIX YES' nnm 'NO'
3HAYEHUI:

DBS_TBL ccbinka Ha Tabnmuy B Bl no onopam
™n: STRING
€ONHNLIbI: -
3Ha4Y€HME Mo YMOSYaHUIO: -
0bnacTb BO3MOXHbIX cylwiectBytowas Tabnvua B B
3HAYEHUI:

DBS_REF Ccbinka Ha 3anucb (MeTky) n3 Tabnmusl DBS_TBL
™n: STRING
€ONHNLIbI: -
3Ha4Y€HME Mo YMOSYaHUIO: -
obnacTb BO3MOXHbIX cyliecTBytoL,as MmeTka
3HAYEHUI:

MoakomaHAaa

Twn: nogkoMmaHaa

D yHKUUSA: MCcnonb3yeTcs Ana 3agaHnsa NpegonpeaeneHHbIX CMELL EHUA onop
MapameTpbl:

MODE ngeHmdmKaunmoHHoe Ms pexxuma paboTsl Tpybonposoga.

™mn: TEXT

eauHULbI: -

3Ha4eHne No yMon4aHmio: -

obracTb BO3MOXHbIX CM. OrpaHvyeHust 4ns TEKCTOBbIX 3HAYEHUN
3HaAYEHUI: napameTpoB. Pexum paboTbl ormkeH ObiTb

npegBaputenbHO onncaH komaHgon OPVAL.

DX cmeL eHne onopbl No rnodansHom ocn X

™n: REAL
€ONHNLIbI: MM
3HadeHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DY cmeL eHne onopsbl no rnodansHom ocn Y

™n: REAL
€ONHNLIbI: MM
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DZ cmeul eHre onopsbl no rrobansHon ocu Z
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™n: REAL
€ONHNLIbI: MM
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

lpumeyaHus:

1) napamempsr GROUP u CNODE siensitomcs 83aUMOUCKII0HatoWUMU;

2) napamemp CNODE onpederniiem memky y3na pacdemHou Modesiu, ¢ KomopouU cesi3bigaemcs
onopa;

3) npu 3HavyeHuu napamempa OUT = 'YES' nocne ebinosnHeHuUs pacdema e paboyem Kamasioee
modenu riosienigemcs ¢padn, umerowuti ums muna "STRT_001_100.dat". B umeHu ¢patina "100"
- ums y3na, "001" - nopsidkoebili HoMep OOHOKOMIOHEHMHOU Oropbl, PaCrOOXEeHHOU 8 y3rie
"100". ®alin codepxxum 7 KOSTIOHOK UUGhp: rnepeasi KOJIoHKa - 8peMsi, 2 - 4 - KOMIMOHEHMbI
yeunud e onope (Mx, My, Mz); 5 - 7 - duHamuy4eckue yanoebsie deghopmauuu ornopsbi (Rx, Ry, Rz).

Mpumep :
50: STRT LEN = 1000, DC = 0, O, 1 OFFS = 0, 123, 0 DBS TBL = "LISEGA 2010RS", DBS REF = "000
& MODE = 'NOL', DZ = 300
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Demncpep (DMP)

Jemndrep

OCcHOBHEIE | CHEWEHUA | MogonopHan KOHCTPYKLMA |

Kx le+009 K le+009 kz 1e+009

Mo yMonYaHu Mo yMondaHu Mo yMonYaHKuD

=L o

[orenous Cancel Help

Tuvn: nokanbHas reoMmeTpMyeckas KoMaHaa
P yHKLMSA: MOgeNMpoBaHne gemMndepHol onopsl (Bs3koynpyroro gemncdepa);
MapameTpbl:

NAME vms gemndepa

™n: TEXT
eaVHULBbI: -
3Ha4yeHue no blank
YMOMYaHuto:

obriacTs BO3MOXHbIX (1)
3HAYEHUN:
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TYPE mogenb gemndepa

™n: TEXT

€ONHNLIbI: -

3Ha4yeHue no VED'
YMOMYaHuto:

obnactb Bo3amoxHbix 'VED', 'VIS', MXW'
3HAYEHUI:

TD? pabouyasn Temnepatypa }KuakocTt gemndepa

™n: REAL

e HULBI: °C

3Ha4yeHue no 20

YMOMYaHuto:

obnactb BoaMoxHbIX -10°C go +100°C , (2)
3HAYEHUI:

LH HOMWHanbHasi Harpyska no ropusoHTanm

™n: REAL
eanHnUbI: H
3Ha4yeHue no 0
YMOMYaHuto:

obrnactb BO3MOXHbIX =0
3HAYEHUI:

LV HOMuHanbHas Harpyska no septvkanm

™n: REAL
eanHnUbI: H
3Ha4yeHue no 0
YMOMYaHuto:

obrnactb BO3MOXHbIX =0
3HAYEHUI:

DH ponyckaemMble nepemell eHrsi MO ropu3oHTanm

™n: REAL
€ONHNLIbI: MM
3Ha4yeHue no 0
YMOMYaHuto:

obrnacTtb BO3MOXHbIX =0
3HAYEHUI:

DV ponyckaemble nepemeLl eHnsi Mo BepTuKanm

™n: REAL
€ONHNLIbI: MM
3Ha4yeHue no 0
YMOMYaHuto:
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obnacTtb BO3MOXHbIX =0
3HaYeHun:

FH xapakTepHasi YyacToTa o ropuMsoHTanm

™n: REAL
eanHnUbI: Iy
3Ha4yeHue no 0
YMOMYaHuto:

obrnacTtb BO3MOXHbIX =0
3HAYEHUI:

FV xapakTepHasi yacToTa No BepTukanm

™n: REAL
eanHnUbI: Iy
3Ha4yeHue no 0
YMOMYaHuto:

obrnacTtb BO3MOXHbIX =0
3HAYEHUI:

CH xeCcTKOCTb Mo ropnsoHTanm

™n: REAL
e HULBI: H/mm
3Ha4yeHue no 0
YMOMYaHuto:

obrnactb BO3MOXHbIX =0
3HAYEHUI:

CV xeCcTKOCTb Mo BepTMKanm

™n: REAL
e HULBI: H/mm
3Ha4yeHue no 0
YMOMYaHuto:

obrnactb BO3MOXHbIX =0
3HAYEHUI:

VH BA3KOCTb MO ropnsoHTanm

™n: REAL

e HULBI: H*cek/mMmm
3Ha4yeHue no 0
YMOMYaHuto:

obrnactb BO3MOXHbIX =0
3HAYEHUI:

VV BA3KOCTb MO BepTMKanu
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™n: REAL

e HULBI: H*cek/mMm
3Ha4yeHue no 0
YMOMYaHuto:

obrnactb BO3MOXHbIX =0
3HAYEHUI:

K1_H, C1_H, K2_H, C2_H koadxmupneHTsl 4-Xx napaMeTpn4eCcKon MakCBEMOBCKOM Moaenm
aemMndeepa Ans ropu3oHTanbHOro HanpasneHust.

™n: REAL

eouHULBbI: (K1_H, K2_H: H/mm, C1_H, C2_H: pan/cek)
3Ha4yeHue no 0

YMOMYaHuto:

obnactb BO3MOXHbIX =0

3HAYEHUI:

K1_V, C1_V, K2_V, C2_V koadxmumeHTbl 4-Xx NnapaMeTpn4eCcKon MakCBEMOBCKOW Moaenm
aemndepa Ans BepTUKanbHOrO HanpasreHusl.

™n: REAL
equHULBbI: (K1_V, K2_V: H/mm, C1_V, C2_V: pag/cek)
3HaveHue rno 0
YMOIYaHmio:
obnactb BO3MOXHbIX =0
3HaYeHWI:
GROUP nmsa cerncmmnyeckon rpynmbl ornop
™mn: TEXT

eauHULbI: -

3HaYeHWe No YMOMYaHMWIO: UMsi MEPBOW rPYNMbl CNEKTPOB, ONUCaHHbIX
komaHgon SPEC

obnacTb BO3MOXHbIX ums rpynnol, Bolbnpaetca 13 napametpa 'GROUP!

3HaYEeHUI: komaHgbl SPEC

OUT? npusHak BbiBOAa OLMAPOBKN 3aBUCUMOCTEN TUNa "Bpemsi - ycunume - gedopmaumsn” B
TekcToBbIN chanin (npu DYN="THA")

™n: TEXT
€ONHNLIbI: -

3Ha4yeHue no ymonyanuio: 'NO'

obnacTb BO3MOXHbIX YES' nnm 'NO'
3HAYEHUI:

NOTE?* o6o3Ha4yeHue

™mn: STRING

eaVHWLbI: -

3HaveHve no ymonyanuto: blank

obrnacTs BO3MOXHbIX CM. OrpaHMyeHuUst ANs CTPOYHbIX 3HAYEHUN
3HaYeHWI: napameTpoB, AnnHa He 6onee 32 CMMBOSIOB
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CNODE*® nmsi (MeTka) y3na ansi cBsiau

™mn: TEXT

eaVHWLbI: -

3Ha4YeHne No yMOn4aHuio: -

obrnacTs BO3MOXHbIX napameTp OOSIKEH CCbiNatbCs Ha METKY OOHOro u3
3HaYEHUN: CYLL eCTBYIOLL UX Y3/I0B pacyeTHON Mo enu

KX, KY, KZ >xeCTKOCTM NO40MOPHbIX KOHCTPYKLUMIA

™n: REAL
e HULBI: H/mm
3Ha4eHne no rigid
YMOMYaHuto:

obrnactb BO3MOXHbIX =0
3HAYEHUI:

Fl yron noBopoTa rnobanbHbiX 0Cer NO40NOPHOM KOHCTPYKLUMK BOKPYT ocu Z (aHanor yria DS(1)

ans cepryeckon cUcTeMbl KOOPAMHAT)

™n: REAL
€ONHNLIbI: rpag
3HayeHune no ymonyauumio: 0
obnacTb BO3MOXHbIX 20
3HAYEHUI:

MoakomaHAaa

Twn: nogkoMmaHaa

D yHKUUA: MCcnonb3yeTcs AN 3agaHnsa NpegonpeaeneHHbIX CMELL EHUA onop
MapameTpbl:

MODE ngeHmdmKaunmoHHoe Mst pexxuma paboTsl Tpybonposoga.

™mn: TEXT

eauHULbI: -

3Ha4yeHWe Mo yMOS4aHuio: -

obracTb BO3MOXHbIX CM. OrpaHvyeHust 4ns TEKCTOBbIX 3HAYEHUN
3HaAYEHUI: napameTpoB. Pexum paboTbl ormkeH ObiTb

npegBaputenbHO onncaH komaHgon OPVAL.
DX cmeL eHne onopbl No rnodansHom ocn X

™n: REAL
€ONHNLIbI: MM
3HayeHune no ymosnyaxuio: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DY cmeLl eHne onopsbl no rnodansHom ocn Y
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€ONHNLIbI: MM
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DZ cmeul eHre onopsbl no rrnobansHon ocu Z

™n: REAL
€ONHNLIbI: MM
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

lpumeyaHus:

1)  demncgpepHbie oropsi, onucaHHblie komaHool DMP, yyumbiearomcsi 8 pac4yeme moJsibKo 8

pamkax OuHamu4eckoeo aHanusa. lNpoepamma npedycmampugaem 2 murna 3adaHusi
Xapakmepucmuk OemrichepHbIX 0rop: 8 A8HOU U HesisHoU ghopmax (cMm. mabr.). lNpu 3adaHuu
demnghepa 8 HesigHOL hopMe npospamMma agmomamuyecku onpedensem xapakmepucmuKu
OemngbepHoU oropki Mo 0aHHbIM, codepxawumcs e ¢hatine 'DMP.DBS'. lNpu amom ums
Oemngbepa (napamemp NAME) QormkHO 8 mOYHOCMU coomeemcmeogame OOHOMY U3
cmaHOapmHbIX UMEH, rpueedeHHbIX 8 3mom e ¢haline. HomeHknamypa u napamempsi
Oemngbepos muna B[] npusedeHsbi 8 [IpunoxeHuu Il .

CoyeTaHMe NnapamMeTpoOB NMpu pa3nnyHbIX hopmax 3agaHusa komaHabl DMP

CoMETAHHE DapaMETpPOE
Mogem: germdepa TS p— Hemmraz fopma THO aHamH:a
i , TYPE, LH, LV, DH, DV, CH, | NaAME, TYFE, TD, FH, FV, JICM, MIOA
yapyras (TYPESVED) CV, GROUF, NOTE GROUF, NOTE
i . TYPE, LH, LV, DH, DV, VH, | NAME, TYPE, TD, FH, FV, MIOA
HOeamHo-BmKad [ TYPE="VIE" V. NOTE NOTE
TYPE, LH, LV, DH, DV, MAME, TYPE, TD, NOTE MIOA
~ .| Kl H ol HE2ZHCLH
MarcEENoECEaA (T Y PE="MITW" KiV.ClV.KZV CIV
NOTE

2) [Mapamemp TD cnedyem ucnonb308amb mMorsibKo 0515 0emrighepos ¢ KpeMHeopaaHu4ecKol

JKuGKkocmbio (Harnipumep, Oemngbeps! cepuu BL]). MNpu usmeHeHuu paboyel memnepamypsi
Xxudkocmu demnghbepa 6 duanazoHe om -10 ° C do +100 ° C, OuHamu4ecKue xapakmepucmuku
demrichepa KOPPEKMUPYOMCS npu MOMOUU criedyroueao SMMUPUHECKO20 8biPaXeHUs:

Sl =1 4703y e e PN poe

Sit - XXecmkocmHoU rnapamemp rpu paboyel memrepamype t;

Si20° - XXecmkocmHou napamemp rpu memnepamype +20°C (xapakmepucmuku modenu

Oemncbepa muna B[] 8 6a3e daHHbIX 3adaHbl UMEHHO 011 amoli memnepamypsbl);
t - paboyasi memnepamypa xudkocmu 8 demrighepe (8 epadycax).

[ns onpedeneHus paboyel memnepamypbl 8 Xudkocmu Oemrichepa pekomeHOyemcs
ucnosib308ame CHEQYIOWLYIO AMITUPUHECKYHO 3a8UCUMOCMb.

t= ke (ty-t.) + t., CHE:

t - paboyasi memnepamypa xudkocmu e demrighepe;
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t,, - memnepamypa cpedbl mpyboriposoda;

t - memnepamypa 6030yxa 6 omeweHuu;

k - koagppuyueHm meniniogol nepedayu, NPUHUMaeMbil 8 3agUCUMOCMU OmM COeOUHEeHUs
ropwHsi Gemrighepa u mpybornposgoda. Npu npssmom coeduHeHuu k=0.136; npu coeduHeHuu
yepe3 mepmousonupyrowyro rnpoknadky k=0.1; npu coeOQuHeHUU Yepe3 OUCMaHUUOHUPYHO WY
(monyro) koHcmpykuuro k=0.071.

3) npu 3HadyeHuu napamempa OUT = 'YES' nocne ebinonHeHus pacdyema 8 paboyeMm kamarsoze
modenu rosisriiemcs ¢hadisn, umerowut ums murna "DAMP_001_100.dat". B umeHu ¢patina "100"
- ums y3na, "001" - nopsidkoebil Homep demrichepa, pacrosioxeHHoz20 8 y3ne "100". dadin
codepxxum 7 KOMIOHOK Yubp: rnepeasi KosioHKa - epeMsi, 2, 3, 4 - KoMnoHeHmb! ycunud
Oemngpepe (Fx, Fy, Fz); 5, 6, 7 - QuHamu4deckue degpopmayuu demngpepa (Dx, Dy, Dz).
lNapamemp OUT ucnionb3yemcs moribKo Orish 85a3KoU unu Makceerrioeckol modesnu Oemrghepa
(TYPE = 'VIS' unu 'MXW).

4) napamempbi GROUP u CNODE sernisitomcs 83aUMOUCKI0HaroWuMUu;

5) napamemp CNODE onpedensiem memky y3na pacdemHol mModesiu, ¢ KomopouU cesi3bleaemcsi
oriopa.

Mpumepbi:

'MXW' 'VD-426/219-3' TD 50
'VED' 'VD-426/219-3' TD 50 FH 5 FV 7

2000: DMP TYPE
2000: DMP TYPE
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OnHamuyeckun amoptunsartop (SNUB)

ImgpoamopThzatop

OCHOBHEIE I CMELWEHNA |

STF

¥3en HEecTKOCTE mun TY'PE
| | 15300 | [ Mo ymansaro MiHERHLE ~

HampaeneHwe aefcTeMA DC/DS/DIRL
CHCTEME KOOPAMHAT (® 3D A (OH ON

NokaneHaA | dA III dH | -1| dil | D|

3asop GAP © HavansHoe aemnguposaHe B 0
Moporoean
CKOPOCTH Y 0 MakcMManbHaA Harpy3ska FL 51000
3AMMPEHAA

BazoBLIA INEMEHT CeiicMuueckan rpynna/¥sen ana ceasm
CeAtMMYECKan rpynna
Pipe (3150-»3160) (O vsen pyn
pl3_in25_in_kup
] BLiB0aMTh (® rpynna
pesynsTate ana MQAQLIT GROUP/CNODE

OBo3HEYEHME
| HY 20IMB10BQ4001 (305253) NOTE |

KoMmeHTapuia
] omxmioumTe Cancel Help

Tun: nokanbHasi reomeTpuyeckasi komaHaa
D YHKLUMA: MOLENMPOBaHME amMopTU3aTopa;
MapameTpbl:

TYPE mogens amoptmsartopa

™n: TEXT

€ONHNLIbI: -

3HaYeHune no ‘LIN'

YMOMYaHuto:

obnactb BoamoxHbIXx 'LIN', 'MCH', 'HDR'
3HAYEHUI:

STF >xecTKOoCTb amopm3aTtopa

™n: REAL
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DC vnu DS:

DIRL?:

e HULBI: H/mm
3Ha4eHne no rigid
YMOMYaHuto:

obrnactb BO3MOXHbIX =0
3HAYEHNI:

HanpaeneH1e AeiCTBMS amopTM3aTopa, onMcaH1e napameTpoB CM. B pasgene

'[lokanbHble KOMaHabI".
anbTepHaTMBHasa dopMa 3agaHusi HanpaBneHnst IMHUK EeNCTBUS amopTU3aTopa

™n: TEXT
€ONHNLIbI: -
3HayeHune no -
YMOMYaHuto:

obnactb BoamoxHbix 'H', 'N', ‘A’
3HAYEHUI:

GAP 3a30p (418 Mogenu MexaHM4eckoro amopTuaaropa)

™n: REAL
€ONHNLIbI: MM
3Ha4eHne no 0
YMOMYaHuto:

obnactb BO3MOXHbIX =0
3HAYEHUI:

VO noporoBasi CKOpOCTb 3anupaHus rugpoamoptmnsartopa

™n: REAL
e HULBI: MM/cek
3Ha4eHne no 0
YMOMYaHuto:

obrnacTtb BO3MOXHbIX =0
3HAYEHUI:

B0 HavanbHOe geMndmpoBaHue B rugpoamoptusatope

™n: REAL

e HULBI: H*cek/mMmm
3Ha4eHne no 0
YMOMYaHuto:

obrnactb BO3MOXHbIX =0
3HAYEHUI:

FL makcumanbHasi Hecyllast cnocobHOCTb

™n: REAL
eanHnUbI: H
3Ha4eHne no 0
YMOMYaHuto:

obrnactb BO3MOXHbIX =0
3HAYEHUI:
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GROUP nmsa cerncmmnyeckon rpynmbl ornop

™mn: TEXT

eanHULbI: -

3HaYeHWe No YMOMYaHMWIO: UMsi NMEPBOW rPYNMbl CNEKTPOB, ONMUCaHHbIX
komaHgon SPEC

obnacTb BO3MOXHbIX nUms rpynnol, Bolbnpaetca 13 napametpa 'GROUP!

3HaYEeHUI: komaHgbl SPEC

OUT? npusHak BbiBOAa OLMAPOBKN 3aBUCUMOCTEN TUNa "Bpems - ycunume - gedopmaumsn” B

TekcToBbIA chanin (Npu DYN="THA")

™n: TEXT
€ONHNLIbI: -

3Ha4yeHue no ymonyanuio: '‘NO'

obnacTb BO3MOXHbIX YES' nnm 'NO'
3HAYEHUI:

NOTE?* o6o3Ha4yeHue

™mn: STRING

eaVHWLbI: -

3HaveHve no ymonyanuio: blank

obrnacTs BO3MOXHbIX CM. OrpaHMyeHUst ANs CTPOYHbIX 3HAYEHUN
3HaYeHWI: napameTpoB, AnnHa He 6onee 32 CMMBOSIOB

CNODE*® nmsi (MeTka) y3na ansi cBsiau

MookomaHpa

Twn: nogkoMmaHaa

MapameTpbl:

™mn: TEXT

eaVHWLbI: -

3Ha4YeHne No yMOonyaHmio: -

obrnacTs BO3MOXHbIX napameTp OOSIKEH CCbinatbCs Ha METKY OJHOro u3
3HaYeHWI: CYLL eCTBYIOLLUX Y3M10B pacyeTHON Mogenm

DYHKLMA: NCMonb3yeTea ANa 3adaHus npefonpeneneHHbiX CMeLL eHnil onop

MODE ngeHmdmKaunmoHHoe Mst pexxuma paboTsl Tpybonposoaa.

™mn: TEXT

eauHULbI: -

3Ha4eHne No yMon4aHmio: -

obracTb BO3MOXHbIX CM. OrpaHvyeHust 4ns TEKCTOBbIX 3HAYEHUN
3HaAYEHUI: napameTpoB. Pexum paboTbl ormkeH ObiTb

npegBapuTenbHO onncaH komaHgon OPVAL.

DX cmeL eHne onopbl No rnodansHom ocn X

™n: REAL
€ONHNLIbI: MM
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:
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DY cmeL eHne onopsbl no rnodansHom ocn Y

™n: REAL
€ONHNLIbI: MM
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DZ cmell eHre onopsbl no rrobansHon ocu Z

™n: REAL
€ONHNLIbI: MM
3HaveHve no ymonyanuto: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

lpumeyaHus:

1) T'udpoamopmuszamopsbi, onucaHHble kKomaHOolU SNUB, yyumbigaromcsi 8 pacdeme moJfibKO 8
pamkax OQuHamu4yeckoeo aHanu3a. [lpu pacyeme JIUHEUHO-CrieKmparsnbHbIM — Memooom
y4yumsbigaemcs MmosibKo JsuHelHbil amopmu3damop (TYPE='LIN). PucyHku, npugedeHHbie
HWXe urmocmpupyrom modenu amopmu3amopa rnpu pacdeme mMemoOoM OUHaMUYEeCKOo20
aHanusa. B 3asucumocmu om muna amopmu3amopa, KoMmaHOa Moxem codepxameb
napamempsi, ornpedesieHHble 8 mabisl.

FCHITHE

tgl==TF

'

med opMa T

-

Mogenb MexaHM4ecKoro amopTusaTtopa
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CHITA COTIPOTHETEHER + F (pacTmoxerme)

" EpenT
a1 T‘_ —_
— Al
-Femarme)
t
gedopMarEr

Mogenb rmgpaBnnyeckoro amopTusartopa

CouyeTaHMe napamMeTpoOB Npu pas3fM4iHbIX hopmax 3agaHusa komaHabl SNUB

Mopenb amopTtusartopa MapameTpbl Twvn
aHanusa
mvHerHbIi (TYPE='LIN') TYPE, STF, DC (DS), FL, GROUP, NOTE JICM, MOA
mexaHudeckun (TYPE='MCH'") | TYPE, STF, DC (DS), GAP, FL, GROUP, NOTE MOA
rugpasnuyeckuii (TYPE="HDR') [ TYPE, STF, DC (DS), VO, B0, FL, GROUP, MOA
NOTE

2) Hanpasnerue delicmeusi ocu amopmu3damopa 3adaemcs /b0 ¢ NMOMOWbIO Harpasistouux
kocuHycos (DC unu DS) e enobanbHol cucmeme KoopduHam mpybornpoeoda, nubo 8
JIOKarnbHbIX OCSIX 0ropbl OMHocumesibHo ocu mpybornposoda (napamemp DIRL). B
nocnedHem cnydae DIRL moxem npuHumams cnedyrouwue 3HaveHus: H' u 'N'
neprneHOUKYIpHO K ocu mpyboriposoda, ‘A’ - edosb ocu mpyborposoda. [lpasuno 0ns
JI0KarbHbIX KOOpOUHam oropbi fpusedeHo 8 [punoxeHuu Il.

3) npu 3Ha4yeHuu napamempa OUT = 'YES' nocrie ebinonHeHuUs1 pacyema e paboyem Kamarsoeae
modenu rnosenisemcs ¢halin, umerowuti ums muna "SNUB_001_100.dat". B umeHu ¢balina
"100" - ums y3mna, "001" - nopsidkosbIli HOMep amopmu3amopa, PacriofioKEeHHO20 8 y3se
"100". ®atin codepxum 3 KOMOHKU yughp: rnepeasi KOMOHKa - epemsi, 2 - ycunus 8
amopmu3samope, 3 - 0echopmauus amopmu3samopa.

4) napamempbl GROUP u CNODE sernissitomcs 83auMOUCKI0HaroWUMU;

5) napamemp CNODE onpedensem memky y3na pacdyemHoul modersu, ¢ Komopol

cesi3bi8aemcsi ornopa.

Mpumeps! :

2000: SNUB TYPE 'MCH' DC 1, 0, O STF 1.e3 GAP 2. FL 1.4e5

2000: SNUB TYPE 'HDR' DC 1, 0, O STF 1.e3 VO 2. BO 600 FL 1.4e5

2000: SNUB STF 1.e3 DIRL 'H' FL 1.4e5

© 2025 LIKTU-Bubpoceticm



A3bIK BBOAA UCXOOHbIX AaHHbIX 295

OuHamuyeckum ynop c 3asopamu (DGAP)

¥nop c 3azopom

CCHOBHEIES I CHMeWeHa

¥zen PGADD120

HecTkocTe Npu
Mono#. 3asope

HanpaeneHue AEACTEMA

HecTkocTe Npu
oTp. 3330pe

Monoek, 3azop

OTp, 3a@s0p

DIR/DIRL

CHCTeMa KoopaWMHaT (::1 3D l:::l A @ H D M

NoKansHaA | da Ijl dH 1 drd ]
BasoBLIi INEMEHT GROUF/CN DE!,E

CelicMuyeckan rpynna/ysen AnA ceAzH
Rigid (PGADD110->PGADD120) ~ @ yaen Vrr e
ouT | |
BblB0gWTE pe3yneTaTel ana MIA O Mpynna
OBosHaYeHKe
| WALL NOTE |
KoMMEHTEPMI
[ ] orsooumTe Cancel Help

IMpu ucnonb3o08aHuu 8 QUHaMU4YecKuUX pac4yemax 3J1eMeHmoe ¢
SKJTII0YaroWUMUCS Ces13sIMU (QUHaMu4YecKul yrnop ¢ 3a30PoM) waa
UHMezpupoesaHusi 0osmxkeH 6bimb onpedeneH [Nonb308amenem, ucxoos u3
MaKcuMasibHoU Yacmombl (MUHUMasIbHO20 nepuoda) napyuasbHoU
nodcucmemMbi, 8 KOMOPOU ycmaHOB8J/IeH 3mom 3/71eMeHMm, CM
BepugpukayuoHHbiti omyem dPIPE, cmp. 32 [REF 26]

Tun:

PyHKUMA:
MapameTpbl.

ST+

JloKaribHaa reomeTpu4yeckaa KomaHaa

3agaHue anemeHTa "ynop ¢ 3a30p0M"1)

XECTKOCTb ynopa, BKno4atruw,adaca npu Bbl60pe NONOXUTENIbHOIo 3a3opa

™n: REAL
eaVHULBI: H/mm
3Ha4YeHWe Mo YMOYaHuIo: 0
obracTb BO3MOXHbIX 3Ha4YeHun: =0
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ST-

DS+

DS-

DIR?)

DIRL?)

outd)

NOTE

XECTKOCTb YNopa, BKMoYalollascs npy Bbibope oTpuuaTeriHoro 3asopa

™n:
eauHULbI:
3HaYyeHue Mo yMomn4aHuio:

REAL
H/mm
0

0obnacTb BO3MOXHbIX 3Ha4YeHun: =0

BeNnM4nHa NorioXnTesIbHOro 3a3opa

™n:
eauHULbI:
3HaYyeHue Mo yMomn4aHuio:

REAL
MM
0

obnacTb BO3MOXHbIX 3Ha4yeHun: =0

Benn4nHa oTpuuaTenibHOro 3asopa

™n:
eauHULbI:
3HaYyeHue Mo yMomn4aHuio:

0bnacTb BO3MOXHbIX 3HayeHuin: 20

NPOEKUMM NIMHUN OENCTBUSA 3NIEMEHTA Ha rnobarbHble KoopauHaTtel XYZ,
B0 COOTBETCTBYIOLL ME HAMNPaBsOLL e KOCUHYCHI.

™mn:
eaVHULBbI:

pasmMepHoCTb:

3Ha4YeHne No yMOSTYaHuUIo:
o6nacTb BO3MOXHbIX
3HaYeHUI:

REAL

MaccuB U3 3-X 351eMEHTOB

BCE TpY 3rieMeHTa MaccuBa He MoryT
OJHOBPEMEHHO BbiTb PaBHbI HY 0.

anbTepHaTMBHaA cbopma 3agaHna HanpaslieHnda OencTBUA anemMeHTa (B

JTIOKanbHbIX KOoopau HaTaX)

™mn:
eaVHULBI:

3HayeHune No yMOon4aHuIo:
obrnacTb BO3MOXHbIX
3HAYEHWI:

TEXT

'A‘, le, INI

Npu3HaK BbiBOAA Ha NnevyaTtb MCTOpUU yCunuin/gedopmaLimin Mo BpEMeEHU

™n:

eanHnUbI:

3Ha4YeHne No yMoIn4aHuio:
obnacTb BO3MOXHbIX
3HAYEHNN:

0003Ha4YeHne

™n:

eanHnUbI:

3Ha4YeHne No yMoIn4aHuio:
obnacTb BO3MOXHbIX
3HAYEHNN:

TEXT

INOI
'YES', 'NO'

CM. OorpaHmnyeHuna ana CTpOoYHbIX 3Ha4YeHun
napameTpoB
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MoakomaHAaa

Twn: nogkoMmaHaa

D yHKUUA: MCcnonb3yeTcs AN 3agaHns NpegonpeaeneHHbX CMELL EHUA onop
MapameTpbl:

MODE ngeHmdmKaunmoHHoe Ms pexxuma paboTsl Tpybonposoga.

™mn: TEXT

eanHULbI: -

3Ha4yeHne Mo yMOS4aHmio: -

obracTb BO3MOXHbIX CM. OrpaHvyeHust 4ns TEKCTOBbIX 3HAYEHUN
3HaAYEHWUI: napameTpoB. Pexum paboTbl ormkeH ObiTb

npegBaputenbHO onncaH komaHgon OPVAL.
DX cwmeL eHne onopbl No rnodansHom ocn X

™n: REAL
€ONHNLIbI: MM
3HayeHune no ymosnyaxuio: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DY cmeL eHne onopsbl no rnodansHom ocn Y

™n: REAL
€ONHNLIbI: MM
3HayeHune no ymosn4axuio: 0
obnacTb BO3MOXHbIX -
3HAYEHUI:

DZ cmeul eHre onopsbl no rrobansHon ocu Z

™n: REAL
€ONHNLIbI: MM
3HayeHune no ymosnyaxuio: 0
obnacTb BO3MOXHbIX -

3HaYeHUN:
lpumeyaHus.
1) KomarOa pabomaem moribKo ripu ebirnosiHeHuu pacdema o MOA (DYN="THA’)
2) lNapamempei, onpedenstowue HarnpasneHue deticmausi anemeHma DIR u DIRL, sensromcs

g3aumouckoyarowumu. [ns onpedeneHus fioKanbHoU cucmembl KoopOuHam CM.
[punoxeHue 11

3) lNpu 3HaveHuu napamempa OUT = 'YES' nocne ebinonHeHus pacdyema 8 paboyem kamarsoeae
modesnu nosienissemcs gadn, umerouwut ums muna "DGAP_001_100.dat". B umeHu ¢hatina
"100" — ums y3na, "001" — nopsiOkosbIli HOMEP C853U, pacronoxeHHou 8 y3ne "100". ®adin
codepxxum 3 KOJTOHKU yughp: rnepsasi KorioHKa — 8pemMsi, 2 — ycusnusi 8 ¢es3u, 3 —
nepemMeuleHusi 8 arieMeHme.

Mpumep:
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123: DGAP ST+ = 1.

e4 ST- = 1.e4 DS+ = 2 DS- = 2 DIRL='H' OUT='YES'

CocpenotoyeHHasa amuHamuyeckasa cuna (DFRC)

CDCPE‘,{I,GTD\-I EHH3A JHHaMHAYECKIA HAarpy3Kka

¥zen | 240

SET o

Dain oLmbpoBKI

|.‘|,GFF‘.C5‘|F_Gib_E4.txt File | Ofzop. ..

BasoBkIA 3NeMEHT

Pipe (230->240)

DBozHa4YEHME

CONPEHATE OTHOCUTENEHEIA MyTh

HanpaeneHre 4eRCTEMA

CHCTEME KOOPAMHAT (3D A (OH @n

NokansHaa e W] 0 1

DIR/DIRL

) MacWTalHEIA MHOMUTENE 1 MULT

| 240 7+ Note

K oMMEHTPME

|:| OTKMOYHTE

OtmMeHa Cnpaeka

Tvn:

DyHKUMSA:
MapameTpbl.

SET

FILEZ3)

JNOKarnbHaa reomeTpuyeckasa KomaHga

3agaHne cocpenoTOYEeHHOM CUMOBOWN OMHAaMUYECKOon Harpy3|<m1)

NOEHTUMKALMOHHOE UMSsi Habopa AMHaMUYECKMX y3rnoBbIX cur. Ccbinka Ha
napametp SET yka3sbiBaetcs B komaHae DCASE (napametp INP)

™n: TEXT, orpaHunyeHus: 4 cumsona

€ONHNLIbI: -

3HaYeHune no -

YMOMYaHUto:

obnacTb BO3MOXHbIX CM. OrpaHNYeHnNs Anst TEKCTOBLIX 3HAYEHUN
3HAYEHWUN: napameTpoB

UMs dpaiina, cofepkall ero oupOBKY COCPeAoTOYEHHON CUIOBOIA
AVHAMUYECKOW Harpy3ku.
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™mn: STRING

eaVHWLbI: -

3Ha4YeHne No yMOn4aHuio: -

obrnacTs BO3MOXHbIX CM. OrpaHMyeHUst ANs CTPOYHbIX 3HAYEHUN
3HaYEHUN: napameTpoB. [nvHa CTPOKU He AOSMKHa

npesbiwaTb 128 CMMBOJSIOB.

MULT MacLUTabHbIA KO3hdMUNEHT
™n: REAL
eaVHWLbI: -

3Ha4yeHne No ymonyaxuto: 1
0bnacTb BO3MOXHbIX -
3HaYeHWn:

DIR4) NPOEKLUMM NIMHUN OENCTBUSA CUMbl Ha rnobanbHble koopanHaTtel XYZ, nubo
COOTBETCTBYIOLLLME HANPaB/soLL, e KOCUHYCHI.

™n: REAL
eaVHULbI: -
pasmMepHoOCTb: MaccuB 13 3-X 3NIeMEHTOB
3HayeHue No yMOr4yaHuio: -
obrnacTs BO3MOXHbIX BCE TpY 3fieMeHTa MaccuBa He MoryT
3Ha4YeHun: OO HOBPEMEHHO BbITb paBHbI HY 0.
DIRL4) anbTepHaTMBHas ¢OpM 3aaHUSa HanpaBrieHUs OeNCTBUSA COCPEAOTOMEHHON

OVHaMUN4YecKom Harpy3sku (B JTOKanbHbIX Koop,u,leaTax)

™n: TEXT
eaVHULBbI: -
3Ha4YeHne No yMOIYaHuio: -
obrnacTb BO3MOXHbIX '‘A','HL N
3HaYEHWI:
NOTE 0603HaveHne

™n: STRING
eaVHULBbI: -
3HayeHune no ymonyaHuio: blank
obrnacTb BO3MOXHbIX CM. OrpaHUY€eHnNst AN CTPOYHbIX 3HAYEHWUI
3HaYEeHUI: napameTpoB

lpumeyaHus:

1) KomaHOa pabomaem morsibKo ripu ebinosiHeHuu pac4dema o MOA (DYN='THA')

2) Ecnu ghatin ¢ oyugpposkoli duHamu4deckol cusrbl Haxodumcs e paboyem Kkamarsioee, mo

docmamoyHO yKka3amb MOJIbKO €20 UMSI C pacliupeHueM. B ocmarsbHbIX criydasix
mpebyemcs ykasaHus MoIHo20 nymu K gbadiny.

3) @alin, coBepxawjuli oyugpPOBKY rMPou38o/IbLHO20 CUI08020 QUHaMUYECcK0o20 8030elicmeaus,
npedcmasnsem cobol ASCII-gbalin, codepxxawuli 2 KONOHKU yugp: "epemsi-eo3deticmeue”.
®opmam 8e800a Hucesn - ca0bodHbIl. Cuna 3ad0aemcs 8 HbromoHax. ®alisn1 0bsi3ameribHO
OormkeH codepxxamb MoYKy Orisi "Hyneeo2o" MomeHma epemeHu. Ecnu obuwee spemsi
OuHamu4eckoeo so3sdeticmeausi TT bonbuwe 8peMeHU cuio8o20 8030elicmausi, mo
npednonazaemcs, Ymo go3delicmeue ripekpamusocsk (=0).
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lNapamempei, onpedenstowue HanpaseHus deticmaus cunbi DIR u DIRL, sensiomcs

83aumoucknoyarowumu. [ns onpedeneHus riokanbHol cucmembi KoopduHam cM.

4)
[punoxexue |I.
Mpumep:
123: DFRC file = 'fl.dat', dir=1,0,0 note =
nnn:
123: DFRC file = 'fl.dat', dirl='H' note =

'Ycunme oT cpabaThHBaHMSA NPEeNOXPaHMTEJIBHOTO KJallaHa

'Ycunme oT cpabaTeBaHMA IPeNOoXPaHUTEeJIbHOTO KiamnaHa'

BbiBOA BpeMeHHbIX 3aBucumocten/Ykasarteno nepemewweHmnu (TH_OUT)

Beiecg oTeeTHe: napametpos npn MOA

REF_NODE
Tun TYPE BazoBElA 3NEMEHT
220 DSP ~| |Pipe (5330->220) W
DBozHa4YEHHE VEL
NODE_220 ACC NOTE |
| - FRC
- STRS
KoMMeHTapHKH
|:| OTKROYMTE OTMeHa Cnpaeka
Twvn: niokarnbHasi reomeTpuyeckas KomaHaa
PyHKUMA: BbiBO4 OTBETHBIX KMHEMATUYECKMX U CUMOBLIX NapameTpoB Npu
BbINOSIHEHMN pacdeToB No MIOA/BbIBOA NEpeMELL EHUIN B OTAESNbHbIX Y3nax
pac4eTHON Mopenun
MapameTpbl.
TYPE TMN BbIBOAMMOrO napameTpa.
™n: TE
€aNHNLbI: -
3Ha4YeHNe No YMOIYaHUIO: '‘DSP’
0obnacTb BO3MOXHbIX 3HAYEHWUNA; 'DSP, 'VEL', 'ACC', 'FRC'
NOTE 0b03Ha4eHne
™n: STRING
€aNHNLbI: -
3Ha4yeHne No ymon4yaHuo: blank
obnacTb BO3MOXHbIX CM. OrpaHUY€eHNst ANst CTPOYHbIX 3HAYEHWUN
3HAYEHUN:; napameTpoB
Mpumeyanus:
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1) Tlpu BbINONHEHMM pacyeTta no MAA (DYN="THA') B 3aBUCUMOCT/ OT 3HA4YEHUS, YKa3aHHOIo B
napameTpe TYPE, npu noctnpoueccopHor 06paboTke pe3ynbTaTtoB B OTAeNbHblE dhaisb
OyayT BbIBOAUTLCS 3aBUCUMOCTU TMNa "BpeMsi — KOMMNOHEHTHI":

TYPE Mapametp Mma dianna Mpum.

DSP [nepemeLlleHus DSP_NODE.dat

VEL |ckopocTu VEL _NODE.dat (@)

ACC |yckopeHusi ACC_NODE.dat

FRC [BHYTPeHHMe ycunusa/gedopmaumu B TYPE_NODE1_NODE2.da (b)
3rieMeHTe t

STRS [H@NPsXeHns kateropun S2 (Tonbko ansa TYPE_STRS_NODE1- (©)
CODE = 'PNAE" NODEZ2.dat

(a)B dpann BbIBOAATCA 4 KONMOHKKU: BpeMsi + 3 KOMMNOHEHTBI Mo rrobaneHbiv ocsam X Y, Z
(b)B 3aBMCUMOCTM OT TMNa 3NIEMEHTa B (hain BLIBOASTCSA KOSOHKM "Bpems —
KOMMOHEHTHI (B fIOKanbHOM cucteMe KoopamHar)":

Tun anemeHTa| Havyano nmexn BbiBOAUMbIE KOMMOHEHTHI
hanna

OTBOA, BEND... 6 ycunuin B Hayarne, KoHLUe 1 nocepeanHe
anemeHTa

npsmas Tpyba |PIPE... 6 ycunuin B Havane, KoHue 1 nocepeauHe
anemMeHTa

nepexop REDU... 6 ycunuin B Ha4arne M KOHLUE 3JieMeHTa

komneHcatop |EJ... 6 yCunuin B Hayarne 1 KoHLe afieMeHTa + 6
lnedopmMaumi No UeHTpY anemMeHTa

PKECTKUN RIGD... 6 YyCUIUn B Havarne 1 KoHue 311eMeHTa

Oarnka BEAM... 6 ycunun B Ha4ane 1 KOHLUE 3JIeMeHTa

ynpyrun an-1  |FLEX... 6 yCunun B Ha4ane 1 KOHUE 3JieMeHTa

3aBWKKa VALV... 6 ycunuin B Hayarne 1 KOHLE dJieMeHTa

(c) B dpann 3anucbiBaloTcs 4 KONMOHKKM Yncen: "BpeMs” - "pacyeTHoe HanpsikeHve B
Hayare afneMeHTa - B cepeMHe afieMeHTa U B KOHLE afiemeHTa"

2) [OpM BHIIOJHEHUM CTATUUECKMX pacueToB Haymume B W[ xomannme c
napamerpoMm 'DSP' (node: TH OUT = 'DSP') TpakTyeTCa KakK MHCTPYKLMA
IJiAd BEIBOILA B pe3yJjibTaTaxX PaCYeTOB IepeMelleHMM M yIJIOB [IOBOPOTA
YKA3aHHOTO y3Jjla (ykasaTess nepeMemeHuy) . [Ipy NpoCMOTPE pPes3yJibTaToB
B nporpamme PIPE3DV ykaszsaTenmM IepeMelleHMI oToOpaxailTCs B BUIe Tpex
OPTOT'OHAJIBHEIX CTPEJIOK:
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a B damn <mMsa 3amaum>.sup neuaraeTcsa obobmeHHas Tabnauua:

>>> [lepeMemeHsa TpyOoONpoOBOHda B TOUKAX YyCTAaHOBKM ykKasaTresjen.

N yxazarensa DX DY Dz RX RY RZ
Pexum
(yzem) (MM ) ( pam )

w1 0 -1 0 4.506E-04 -4.820E-04 -1.127E-04
BecoBrle nepememenus (Sran 1)

23 -57 -66 3.574E-05 -5.199E-03 1.870E-03
BunumMmele nepememenus (Oran 3)

-1 0 -2 5.499E-04 -7.325E-04 -1.235E-04

lNepememennsa I'N

N 2 0 1 0 -4.481E-04 -4.811E-04 1.100E-04
BecoBrle nepememenus (Sran 1)
23 57 -66 -3.451E-05 -5.199E-03 -1.864E-03

BunumMele nepememenus (Oran 3)
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-1 0 -2 -5.482E-04 -7.294E-04 1.185E-04
lepememenusa I

3) Mpwu 3Ha4YeHUKN NapameTpa KomaHabl TH_OUT = ‘ACC’ B daitne co cBoAHbIMMU
pesynbTatamm (*.sup) nossnseTca Tabamua Bnaa:

>>>  YckopeHusa (qg)

y3en AX AY AZ
3 2.63 2.38 1.48 AV204-1A
10 -9.76 2.33 4.24 Vz04-1A
13 6.66 2.32 -2.97 V204-2A
[Mprmep :
123: TH OUT TYPE = 'ACC'
Wi
30: TH OUT type = 'DSP', note = "N 01"

JononHunTtenbHble TemnepatypHble HanpsxxeHusa (STR_DISC)

,.ﬂ'GI'IOJ'IHIﬂTEJ'IbHI:!IE TEMNEDATYPFHbIE HANPAMEHNA

WMEIDLLMECH PEHMMBL WMcnonb3yemble peEsMbL:
47
' e 0 MODE
Bl
B3_4 4%
D1
DSGM
MNOL 4
ZERO
ZERO_50
“
() HanpsxeHra (®) MapaMETPEl ANA BEUMACTEHUA HANPAKEHMH
Ta Tb
STRESS
1.68e-005 OnpegendTb 1.744e-005 OnpegenyTb 187000 OnpeaeniTb
KoMMEHTADMIA
|:| OTENOYMTE OTMeHa Cnpaexa

Twvn: nokansHas reomeTpnyeckad MHOrocTpo4yHada KkomaHga

¢yHKL|I/IiI: KOMaHOa Anda BBoAa AO0NOSHUTENbHbLIX TeMnepaTty pHbIX HaI'IpS:I)KeHI/IVI, OﬁyCﬂOBJ’IeHHbIX
OCeBbIM nepenagom Temnepartyp n3-3a HeoaHOPOOHOCTU TONW UH CTEHOK w/vnm
HeOoaAMNHaKOBbIX Tel'l]'lOd]/I3I/I'~IeCKI/IX XapakTepuUCTukK conpdaraemMbiX 3J1IEMEHTOB. Hanp;|>|<eHv|9|

© 2025 LUKTU-Bubpocelicm



304

CnpagBka no dPIPE 5

ncnomnb3yTcsa nNpu pacyeTax no Hopmam MNMHAD: HanpshkeHue (S)-l-0 (MpunoxeHue 5, n.
2.3.2.4, [REFE 1]) mn ASME BPVC NB-3653.2, [REF _3].

NoakomaHaa

MapameTpbl:

MODE ngeHmdmKkaumoHHoe Msi pexxuma paboTsl Tpybonposoga.

™mn: TEXT

eanHULbI: -

3Ha4eHne No yMon4aHmio: -

obracTb BO3MOXHbIX CM. OrpaHvyeHust 4ns TEKCTOBbIX 3HAYEHUN
3HaAYEHUI: napameTpoB. Pexum paboTbl ormkeH ObiTb

npegBaputenbHO onncaH komaHgon OPVAL.

TA, TB cpenHasa TemnepaTtypa CTEHKM KaXa0m U3 conpsiraemblx getanen a n b

™n:

REAL

eanHnUbI: °C
3Ha4yeHue Mo yMO4aHuio: -
obnacTb BO3MOXHbIX -
3HAYEHNN:

EAB cpegHui no TonwnHe mogy b ynpyroctm (Eab = 0.5*(Ea+EDb))

™n:

eaNHULbI:

3Ha4YeHne No yMmoJiHaHuio:
obnacTb BO3MOXHbIX
3HAYEHUI:

REAL
MMMa
onpegensieTcsi NPorpaMMoir aBTOMaTUHECKM U3 UCXOOHbIX AaHHbIX

>0

AA, AB Ko3hdMUMEHTbI IMHENHOIO pacLUUPEeHUs MmaTepuana CTeHKu

™n.
eaVHULBI:

3HaYeHWe No yMor4aHmio:
obnacTb BO3MOXHbIX
3HAYEHNI:

REAL
1/°C
ornpeaenseTcs NporpamMmMon aBToMaTM4EeCKN U3 UCXOOHBIX JaHHbIX

=20

STRESS npegBaputenbHO BblMUCEHHAA BENUYMHA HanpsbkeHUn OT 0OCeBOro nepenaga

Temneparyp
™n: REAL
eanHnUpI: Ma
3HayeHue no ymonyanuio: 0

0bnacTb BO3MOXHbIX -
3HaYeHun:

lMpumeyaHue: 8 0dHoU nnodkomaHOe donyckaemcs 3adagamb f1ubo napamempsl TA, TB, EAB, AA,
AB, nubo STRESS. Ecnu komaHOa egodumcsi 6e3 CCbIIOK Ha pexumbl pabombl, mo
rpedronazaemcsi, 4mo OOMNOMHUME/bHbIE MmeMepamypHbIe HarpsXKeHUss 8 YyKasaHHOU MOoYKe
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g803HUKarom npu mobom rnepexode U3 00HO20 paboyezo cocmosiHUS 8 Opyzoe. HanpskeHus
8bIYUC/ISIOMCS]  poepaMMoll  asmomMamu4yecku, rnpu 3moM CcpedHUe memnepamypbl CMEHOK
conpsizaembix Oemanel Ta u Tb npuHUMarOMCcs Ha OCHO8e OaHHbIX MO Hazpy304YHbIM epyrnnam u
pexumam pabomsi mpyborposoda.

Mpumep:

2000: STR _DISC
& MODE 'NOL' TA 23 TB 45
& MODE 'MODE1l' STRESS 345.5

9 Jlntepatypa

REF 1. NMHA3 I'-7-002-86 "Hopmbl pacyeTta Ha NpPOYHOCTL 060py40BaHUS 1 TPy BONpPOBOAOB aTOMHbIX

3HepreTM4yeckmx yCcTaHoBOK"

REF 2. P[] 10-249-98 "HopMbl pacyeTa Ha NPOYHOCTL CTaLMOHapHbLIX KOTMOB W Tpy6onpoBoaoB napa

n ropsayen sogbl”
REF 3. ASME BPVC, Section lll, Subsections NB-3600, NC-3600
REF 4. Otyet N Rep 02-05/04-99, "lNporpamMmmHbIn Komnnekc ans NpoYHOCTHLIX pacyeToB
TpybonpoBoaoOB Npu AENCTBUM SKCMyaTaUMOHHbIX U cerncMmdeckmx Harpysok. dPIPE
5. TeopeTtnyeckmne ocHoBbl"
REF 5. PacuyeT Tpy60onpoBoA0B aTOMHbIX 3MIEKTPOCTaHLUMIA Ha NpodHocTs. PTM 108.020.01-75
REF 6. Katanor LISEGA "CraHgapTtHbie onopbl 2020", Beinyck ioHb 2015
REF 7. Haxanos B.A., banawosa P.K, "PerynmpoBka kpenneHusi TpybonpoBoaoB TenoBbIX
anekTpoctaHuun, M., "OHeprusa”, 1975 r

REF 8. ASME B31.3-2004, Process Piping, ASME Code for Pressure Piping, B31, an American
National Standard

REF 9. "Cny»e0bHble CBOMCTBA KOTENbHbIX MaTepmnarnoB"” - pykoBoasiLL e yKkasaHusi, Beinyck 43 - HMO
LIKTW 1981
REF 10. EN 13480-3 "Metallic industrial piping - Part 3: Design and calculation"
REF 11. JokymeHT No SM01-08 "lMpumep pacyeTa yCTarioCTHON NPOYHOCTN U HAKOMSIEHHOM
noepexagaemocm TectoBoro Tpybonposoga.”, OO0 LKTU-Bubpoceiicm,
fatigue_sample.pdf
REF 12. ASME B31.1-2007, Power Piping, ASME Code for Pressure Piping, B31, an American
National Standard

REF 13. TumowweHko C.I1., MexaHuka maTtepuarnos, 1976

REF 14. HIM-068-05, Tpy6onpoBogHasi apmaTypa AN aTOMHbIX CTaHumi. ObLne TexHn4eckmne
TpeboBaHus

REF 15. ASME ST-LLC 07-02 SIF and K-factor Alignment Project (R1), Paulin Research Group
(PRG), March 27, 2011

REF 16. P 90 1.1.2.05.0330-2012. PykoBogCTBO MO pacyHETy Ha NpOoYHOCTb 060opyaoBaHus U
TpybonpoBogoB peakTopHbIX ycTaHoBok PEMK, BBOP, 3I'T1 Ha cTagum akcnnyartauum,
BKIOYas SKCNMyaTaumio 3a npegenamy NPOeKTHOro cpoka CryXobl.

REF 17. Normatiwmé Technicka Dokumentace Asociace Strojnich Inzenyr( pro pouziti na jadernych
elektrarnach typu VVER, NTD A.S.I. Sekce lll, Pfiloha A, Hodnoceni pewnosti zafizeni a
potrubi jadernych elektraren typu VVER, 2016

REF 18. WRC-300 (Welding Research Council). Technical position n industry practice, The Design
Process for Small Bore Piping, December 1984

REF 19. ANSI/ANS-58.2-1988, Design basis for potential of light water NPP against the effects of

postulated pipe rupture

REF 20. NUREG-0800, US NRC Standard Review Plan, Section 3.6.2 “Determination of Rupture

Locations and Dynamic Effects associated with the Postulated Rupture of Piping”
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REF 21. OTT 1.5.2.01.999.0157-2013 «OnopHble KOHCTPYKLMN 3NIEMEHTOB aTOMHbIX CTaHLMI C BOAO-
BOASAHBLIMW 3HEPreTMHeckMmMmn peaktopamu. OO ne TexHnYeckme TpeboBaHUSA»

REF 22. Addendum to LISEGA catalogue ,Standard Supports 2010" in reference to Russian
standard pipe dimensions for nuclear application, Document No.: 902205, Rev. 1

REF 23. TOCT P 59115.3-2021, O6ocHoBaHWe Npo4yHOCTM 000pyA0oBaHMs U Tpy60NpoBOAOB aTOMHbIX
3HepreTM4ecknx yCcTaHOBOK. KpamkoepeMeHHbIe MexaHu4Yeckue ceolicmea
KOHCMPYKUYUOHHbLIX Mamepuasos

REF 24. TOCT P 59115.9-2021, ObocHoBaHWe Npo4yHOCTM 000pyAoBaHMs U Tpy60NpoBOAOB aTOMHbIX
3HepreTM4eckmx yCTaHoOBOK. [ToeepoyHbIl pacyem Ha NPoOYHOCMb

REF 25. TOCT P 59115.15-2021, O6ocHOBaHWe npo4HOCTM 06opyaoBaHMsa u Tpy6onpoBoaoB
aTOMHbIX 3HEepreTM4eckmx yCTaHOBOK. Pacdem Ha MPOYHOCMb MuroehbixX Y3/108
mpy6onpoeodoe

REF 26. MNporpammHbIi Komnneke ans NpoYHOCTHLIX pacyeToB Tpy6onpoBogoB Npu AecTBUm
aKcnyaTaunoHHbIX K cercmmyeckux Harpysok dPIPE 5. OtyeT o Bepudmkauum, VRO1-
07

REF 27. TY 4192-001-20503039-01. Baskoynpyrue aemndepbl cepun BL. TexHUUYeCcKne ycnosus

MpunoxeHue |

MpaBnno 3HakoB u HanpaBlieHNe NoKaslbHbIX KOOPAWUHAT ANA BHYTPEHHUX
YCUNUN B 3N1IeMeHTax.

. dnemeHTbI "npAmasn Tpy6a”, "6anka”

1. JlokanbHas ocb A HanpaBreHa No OCK 3fieMeHTa OT y3na i K y3ny j.

2. Ecnu nokanbHas ocb A He naparnenbHa rnobansHom ocun Z, To nokansHasa ocb N nexuT B
NrockocTM "nokanbHas A — rnobarnbHas Z' 1 HanpaBneHa Tak, YTo ee NPoekumsi Ha rrnobarnsHyto
ocb Z nonoxutenbHa. JlokanbHas ocb H ctpoutcs no npasuny "npason pykn" (H=NXx A )

3. Ecnm nokanbHas ocb A napannenbHa rrnobanbHom ocu Z, To fnokanbHas ocb H coBnagaeT C
rnobanbHon ocklo Y, a nokanbHas N ctpouTcs no npasuny “npason pykun” (N=A x H)

Il. KpBonuHe MHbIN 3neMeHT "rnb".

1. JlokanbHas ocbk A HanpaBrieHa no KacaTteflbHOW K OCU KpUBOINMHENHOrO 3MieMeHTa OT y3na i K
yany j.

2. JokanbHas ocb H NexuT B NIIOCKOCTV KPUBOSIMHEWHOrO 3rieMeHTa, NepreHanKkynapHO NIoKanbHOM
ocu A 1 HanpaeneHa OT LeHTpa KpUBU3HbI.

3. JlokanbHasa ocb N cTpoutcsa no npasuny "npasou pykn" (N =A x H)
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11 TMpunoxeHue I

HanpaBnel-me JNTOKaribHbIX KOOpAUHAT AIA onop

MecTHas cucTema KoopauvHaT s onop onpegenseTcs cnegyoL um obpasom:

[N

Ocb A cTpouTCA MO KacaTenbHOW K OCEBOW NMHUM 3reMeHTa oT y3na | k yany J.

2. Ecrmm ocb anemeHTa He napannenbHa Kk rrobanbHom ocu Z, To ocb H ctpoutca Kak
nepneHanKynap K BepTMKanbHOW Nrockocm, obpadyemon ocamm A u Z H=Z x A. Ecrm ocb A
napanneneHa ocu Z, 7o H coBnagaet ¢ ocbto Y.

3. Ocb N ctpoutcsa nepneHaukynspHon k ocam A n H: N = A x H (cm. puc.)

N H

HanpaBneHue nokanbHbIX KOOpAMHAT oNopbl AN HeBepPTUMKaNbHOro yyactka
Tpyb6onpoBoaa
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HanpaBneHMe JNIOKalNnbHbIX KOOPAUWHAT OoNoOpbI ANA BepPTUKaNibHONo y4yacrtka prGOHpOBOAa

XapaKTepucTMkn OOHOKOMMOHEHMHbIX onop (restraints) MoryT OblTb oOnpedeneHbl kak B
rnobaneHon (XYZ), Tak n B nokanbHon (AHN) cucteme koopanHaT npuMbIKatoLL,ero anemeHTa. B atom
cliyyae HanpaBnieHve [eNCTBMS OMopbl AOIKHO OblTb OPUEHTMPOBAHO BAOOfMb [robanbHOM Mnm
nokansHon ocu. B danine *.dp5 am HanpaBneHua cooTBETCTBYIOT komangam STX, STY, STZ,
obo3HavaloLlW MM HanpaeneHne OenNCcTBUS OMOpbl BOOMb OAHOW M3 rrnoGarnbHblX OCEeW, U KOMaHaam
STA, STH, STN, o6o03HavalolWwmMM HanpaBneHne [EenNCcTBMA Onopbl BAOMb JlIOKanbHbIX  OCeWn
NPUMBbIKAIOLL ET0 3fIEMEHTA.
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G,EI,H OKOMNOHEHTHAA oNOpa

CJCHOBHEIE ICHELIJ.EHM:H I Harpyzku I

¥3en |15;n

TN cMEWEHKA
(®) NiHeiitoe

ID ¥rnosoe

HanpaeneHue QeiHcTENA

CUCTEMa KOOPAWHAT

ImobansHan e
HecTKoOCTE
Mo YMONUSHUID
100000

Ba30BkIi 3NEMEHT

Pipe (170->1570)

KoMMEHTapIIA

(3D

d

Cl ¥3en

(® rpynna

OF Oy Oz
dy 0 dz 0
Cedcmuyeckan rpynna¥3en Ana ceasu Jazop
CeltMMYecKan rpynna III
Groupd01 b KoodwastenT
TPEHWRA

Onopa B r1odaJBHOH C.K.

Tun onopsl

® +/- O+

-

|:| BeIBOAWTE pe3yneTaTel anqa MIOA

Dfo3HaqeHKE

o
L

[ ] oTenoumTe

Cancel

Help
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U’,EI,H OKOMNOHEHTHAA oNOpa

CCHOBHEIE lCHELIJ.EHM:H ] Harpyzku ]

vsen [ 157 | Onopa B JJIOKAJILHOMH C.K.
Tin cMeweHKA Tun onopsl
@ NMiHeRHoD: ID ¥rnosoe @ +/- C' + G‘ -

HanpaeneHue QeiHcTENA

CHCTEME KODPAMHET (3D A (O (M
NokansHaA e 0 1 0
HEeCTHOCTb Cefcmudeckan rpynna/¥3en Ana ceasv Jazop
P p— (T)¥sen CeltMMYeckan rpynna III
100000 @rpymna LorouP00 Y Kostwuwent
TpEHWUA
|:| BeIBOAWTE pe3yneTaTel anqa MIOA
BazoBLIi 3NEMEHT DbozHaueHHe
Pipe (170->1570) w |
KoMMEHTaPIIA

Clomou Concel | | b

Bo Bcex ocTanbHbIX Criydasx npegnonaraetcsl, YTo onopa 3agaHa B MPOU3BOSbHOM HarnpasieHum
(komanga STS).

B pesynbTatax pacuyerta copMa npefcTaBieHUsi KOMMOHEHT YCUMWUIA A1t O4HOKOMMOHEHTHbLIX OMop
(restraints) 3aBucuT OT hopmbl MX 3agaHKA:

1. 3apaHue BOonb rnobanbHbIX KOOPAMHAT: YCUIMSI BbIBOOATCA B rnoGanbHbIX KoopAMHaTax
Tpy6onposogHon cuctemsl (STX, STY, STZ)

2. 3apaHue BLoOMb NokanbHbIX ocen anemeHTta( STA, STH, STN): ycunua BbiBogaTcs B
noKasbHbIX KoopauHaTax anemMeHTa

3. 3apaHue B Npon3BoOfibHOM HanpasneHun (STS): ycunmsa BbIBOAATCS B fOKarbHbIX
KoopaumHaTtax onopbl. B aTom crnyyae 3a ocb “A” NpUHMMaeTca NMHUA OENCTBMS OMophbl, a
ocTansHble ocu (H n N) goctpavBatoTcs no npaBuniam fokanbHbIX KOOPAWHAT ANs 3NieMeHTa
(c™m. MpunoxeHue 1).

B pacnevatkax pesynbtatoB pacudeTa (dann *.sup) npuBoasaTca obosHaveHns Ans HanpasneHust
AencTBusA onop. ATy MHGOPMaLIMI0 MOXHO TakKe YBUAETb NPV NPOCMOTPE Pe3yrbTaToB B NporpamMve
PIPE3DV.
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Merxa y3ma : 90 A
X b4 Z
KoopoMHaTH y3aa 2500.00 1060.66 -60.66
dx day dz
Test: -0.00 0.00 0.00
CnopHo-NOOBSCHA&A CMCTEMAa !
Cuna
CHHOKOMOOHEHTHAA OOOpa
»>  Yaem: S0
Tun Cnopl: OOHOKOMIOHEHTHAHA,
M JNOKaIbHHE & Fa Fh Fn FRIC Da Dh Dn <5>
(HepTOoHH) (rovLmmIe TPR)
1 Test 0 1000 Q 1] 0.00 0.00 0.00
v

12  TMpunoxeHue lli

HomeHknatypa n napametpbl gemndepon cepuu Bl (TY 4192-001-20503039-

01)
HoMuHanbHas Harpyska Jonyckaemble nepemeweHus ()
Tun M3 HOMMHAJILHOIO NOJIOXeHUs
nemndepa ropusoHTanb | BepTMKanb | ropusoHTasnb BepTUKanb | Yrnos.
H H MM MM rpag.
VD-108/57-3 1750 1200 13 13 9
VD-159/76-3 3800 2650 27 25 11
VD-159/76-7 8100 4500 25 25 11
VD-219/108-3 7200 5050 41 24 11
VD-219/108-7 15500 8500 39 24 11
VD-219/159-3 10000 7000 15 24 6
VD-325/159-3 16000 11000 67 40 14
VD-325/159-7 34000 18500 64 40 14
VD-325/159-15 68000 27000 58 40 14
VD-325/219-3 21000 15000 37 40 9
VD-325/219-7 46000 25000 34 40 9
VD-426/219-3 27000 19000 87 45 18
VD-426/219-7 58000 32000 84 45 18
VD-426/219-15 120000 47000 78 45 18
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VD-426/325-3 36000 25000 34 45 7
VD-426/325-7 80000 44000 31 45 7
VD-630/325-3 60000 42000 134 74 11
VD-630/325-7 130000 70000 130 74 11
VD-630/325-15 260000 100000 122 74 11
VD-630/426-3 80000 56000 84 74 11
VD-630/426-7 175000 95000 80 74 11
VD-630/426-15 350000 140000 72 74 11
Twn Bec, Pa3mepbl, Mm
Kr

Aemndepa +59% H* A B d s

VD 108/57-3 6 152 130 106 14 8
VD 159/76-3 15 197 180 150 18 10
VD 159/76-7 15 197 180 150 18 10
VD 219/108-3 30 236 238 200 22 15
VD 219/108-7 31 236 238 200 22 15
VD 219/159-3 36 236 238 200 22 15
VD 325/159-3 82 333 342 286 33 20
VD 325/159-7 86 333 342 286 33 20
VD 325/159-15 91 333 342 286 33 20
VD 325/219-3 92 333 342 286 33 20
VD 325/219-7 96 333 342 286 33 20
VD 426/219-3 153 378 434 368 39 25
VD 426/219-7 157 378 434 368 39 25
VD 426/219-15 165 378 434 368 39 25
VD 426/325-3 176 378 434 368 39 25
VD 426/325-7 181 378 434 368 39 25
VD 630/325-3 466 556 646 542 60 35
VD 630/325-7 479 556 646 542 60 35
VD 630/325-15 491 556 646 542 60 35
VD 630/426-3 503 556 646 542 60 35
VD 630/426-7 517 556 646 542 60 35
VD 630/426-15 548 556 646 542 60 35
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13 MpwunoxeHwue IV

3apaHue BeCOBbIX XapakTepucCctTuk afiemMeHTOB

315

Mpy dopmMupoBaHMM pacyeTHON Modenu TpybonpoBoAa npeanonaraeTcsi, YTo ero BeEC COCTOUT U3

HECKOJIbKMX KOMIMOHEHT:
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W, — BeC maTepuana, 13 KOTOpOro M3roTosfieH Tpy6onposog;
W, — Bec usonauum;
W, — Bec cpeabl Tpy6onposoaa.

[ns anemeHToB TMNa "npsimas Tpy6a" (PIPE) n otBog (BEND) BecoBble XxapakTepucTUKm
GopMUPYIOTCS B COOTBETCTBUM C JaHHBIMMW, ONpeAeneHHbIMU A COOTBETCTBYHOLL UX CEYEHWN
(komanga PIPE) u nHdopmauunen, cogepxall encsa B KOMaHae Ans 3agaHvst pexkumoB paboThsl
Tpy6onposoga (OPVAL). [Ans 6anoyHbix aneMeHToB (KomaHaa S) Bec onpegensdeTcs B COOTBETCTBUM
¢ napameTtpom W (MoroHHbI Bec), cM. komaHay BEAM.

[ns cedeHun TpybonpoBoaa 3agatotcs napameTpbl: W - noroHHbI Bec 1pyobl 1 IWGT - NOroHHbIN
Bec uonsumun. Kpome aTtoro ons kaxkgoro pexumMa pabotel Tpy6onpoBoga onpegensiercs napameTp
CSG - nnoTHOCTb cpeabl, 3a4atoLL MUCs B AONSX OT NMAIOTHOCTY BOAbI (ANst BOAbLI 3TOT NapameTp
paBeH eauHuue: CSG = 1). B cBoto oyepeab, NNOTHOCTL Bogbl 3agaeTtcs napametpom W_DEN
(komanga CTRL), a oTHocuTemnbHas NIOTHOCTL MaTepuana Tpybonpoeoga napametpom DEN
(komanga MAT).

Taknm obpas3om, COOTBETCTBYHOLLME KOMMOHEHTLI BECa 418 KaX40ro U3 aneMeHToB "npsimas Tpy6a" n
OTBOZ, BbIMUCTIAKOTCA MO crnefytoLum opmynam:

W, = WAL
W, = IWGTL
W, = CSG*"W_DEN*A™L,

roe: A — nrowanb BHYTPEHHErO ceveHus Tpybonpoeoaa, L — anvHa anemeHTa.

Mo ymonyaHuio napametp W anst cevenmn tpybonposoga (komaHga PIPE) onpepensietcsa no
dopmyrne:

W=x*(OD-T)*T*DEN*W_DEN
roe: OD — BHewWwHW guameTp TpybonpoBoaa, T — TONWUHA CTEHKM
CyMMmapHas BecoBasi Harpy3ska Anst SneMeHTa onpefensieTcs Kak:
W, =W, +W,+W,

[ononHWTEnNBHO K NepevmncrieHHbIM KOMNoHeHTaM B obL uii Bec TpybonpoBoaa gobasnsaoTcs
COCpPEeL0TOYEHHbIE BECOBbIE XapaKkTEPUCTUKK, KOTOPbIE MOTYT 3afaBaTtbCsl CneupansHON KoMaHaom

CW.

[ns anemeHTOB, Mogenupytoww nx komneHcatopsl (EJ, EA, ET, EH, EG), Tpy6onpoBoaHyto apmatypy
( VALV, V1. V2), nepexogbl (REDU), a Takxe "xectkme" caasm (RX, RP), KOMNOHEHTbI BECOBbIX
XapakTepucTuk 3apatoTcs csoumm napametpamu (W,, W, W,). MNpn aTom ncnonbaytoTcs crieaytoL e

npaBsuna:

1. Ecrm W, > 0, To nporpaMma TpakTyeT COOTBETCTBYOLL YO BESIMYUHY KaK BEC KOMMOHEHTb! (1 —
matepuan, 2 — usonsaums, 3 — cpega). Ana W, nomkeH sagasathca BeC BoAbl (B npouecce

pacyeTa nporpamma nepecymTbIBaeT 3T0T BEC B 3aBUCMMOCTY OT BenuuuHbl CSG, onpeaeneHHoii
AN COOTBETCTBYIOLL ET0 peXkuma paboTbl).

2. Ecrnm W1 = 0, a ocTasibHble KOMNOHEHTLI HE 3aAaHbl, TO BEC 3fieMeHTa nonaraeTcs paBHbIM
Hy 0.
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3. Ecrm W, < 0, To nporpamMmmMa BOCMPMHUMAET fAaHHbIEe Kak KodMLIMEHTL! U MCMOMb3yeT
cnepyowyo dopmyny Ans onpegeneHns CoCTaBNsAoLW MX BECOBLIX Harpy3ok:
p— * *
W, = |W| Wpipe L
roe WIDipe — MOroHHbIV BeC (MaTtepuana/nsonaumn/Boabl) onpegensiemMbii Mo AaHHbIM A5

"TekyLiero" ceveHust Tpybonposoga. [Ansa nepexonos (REDU) ncnonb3yroTcs cpegHve 3Ha4YeHus
COCEHNX CEYEHUN.
4. OO6LWnin BEC 3NEMEHTa onpeaenseTcsi Kak cymma:

W, =W, + W, + CSG * W,

5. B 3aBuCMMOCTM OT TMNa 3MEMEHTa Mo YMOMYaHWIO NMPMHUMAIOTCA CrieayHoLl e 3HadeHns
napameTtpos W,, W, W

REDU VALV, V1, V2 EJ,EA ET EH, EG | RXRP
W, 1 #0 0 0
W, 1 1.75 0 0
W, -1 -1 0 0

Ecrm napameTp W1 OoTNn4aeTcAa OT 3a4aHHOro no ymosn4aHuio B Tabnuue, I'IpVIBeD,eHHOVI Bbllle, TO
napameTpbl W2 n W3 NPUHUMAKT NO YMOJHaHUIKO crneayrulmne 3Ha4YeHnA:

REDU VALV, V1. V2 EJ,EA,ET EH,EG| RXRP
w, | 0#0 0 #0 #0
W, | 01 0 -1 0
Wy | 01 0 -1 0

14 TlpunoxeHue V

¢OpMMpOBaHMe 3ap,a|-|m7| AnA BbINOJIHEHNA TUNOBLIX pac4yeToB
3apaHune Ha pacyeT 1 NOCTPOLECCOPHY 00paboTKy pe3ynbTaToB onpedenseTcs cogepaHuem
komaHg SOLV n POST. Huxe 06cyxaatoTcsi NpMMeEpb! BbIMOIHEHUS] pacyeToB MO Pa3nnyHbIM
HopmMam oueHkr NpoYHOCTM TpyOONpOBOAOB.

1. PacyeTtbl no Hopmam MHAD [REF 1]

2. PacyeTtbl no KotenbHbim Hopmam Pl [REF 2]
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PacuyeTbl no Hopmam NMHAS

Mpn pacyete no Hopmam NMHAS napametp CODE moxeT npuHumats 3HadeHnss CODE = 'PNAE' —
ANs1 HU3KoTeMnepaty pHeix Tpy6onpoogoB u CODE = 'PNAE_T — anst BeicokoTeMnepaty pHbIX
pac4yeToB.

MonHbI noBepoYHbI pacyeT no Hopmam NHAD npegnonaraeT BLINOMHEHWE CREAYIOLWLUX 3TarnoB
acyeta [REF 5]:

Ota YyuTbiBaemble Kateropus
CognepxaHue pacyeta HasHaueHue .
n Harpy»atoL e dakTopbl HanpsikeHuin
BHyTpeHHee paBnenue (P);
. BecoBas Harpy3ska (W),
Pacuet Ha pgeinctBre N
YCUINNS NPOMEXY TOUHbIX OueHka cTatmyeckomn
| |HecaMoypaBHOBELLIEHHbI (0),
ynpyrux onop B paboyem MPOYHOCTH
X Harpysok
cocTosiHUM (paboume
Harpy3km)
To xe, 1 TeMnepaTypHoe
pacLinpeHve y
Pacuet Ha coBMecTHOe OnpepnenexHve ycunuin
. (camokomneHcauus - T); .
OelcTBne BCeEX BO3JEeNCTBUSA
[ «COBCTBEHHbIEY (M
Harpy3ok ans paboyero Tpy6onpoBoaa Ha
CMelLLL eHMs 3aLL, eMIIEHHBIX
COCTOSHUSA obopynoBaHue
KOHLOB (D); MOHTaxHasi
pactskka (CS)
Pacuet Ha gevictBue |BHyTpeHHee gaeneHue (P);
NnepeMeHHbIX Harpy30kK TemnepaTtypHoe .
P Py patyp . OueHka ycTanocTHomn
(camoypaBHOBELLIEHHBIX pacwupenwue (T);
Illa MPOYHOCTU MO KPUTEPUIO (O)rK
n «COBCTBEHHbIE» CMe-
npucnocobnsemMocT
HECaMOypPaBHOBELLEHHbI| L eHMS 3aLlleMMeHHbIX
X) koHuoB (D)
Pacyet Ha genctBue OueHka ycTanocTHomn
NepeMeHHbIX Harpy3okK C npoyHocTn. OnpepenexHve
Yy4ETOM KOHLEHTpaLwmm TemnepaTtypHbIX
HanpsXXeHun un nepemMeLleHunin, T. e.
i P To xe pemeLL enni, ©,pK
OOMNONMHUTENBHBLIX nepemeLL eHuin npu
HanpsHKeHW oT nepexoge Tpybonposoaa
HenpaBWbHOCTU opMbl 13 XOINOJHOro COCTOSIHWS
ceveHus B paboyee
Pacuet onst xonogHoro y
OnpepeneHve ycunui
(Hepabouero) cocTosHUA . .
BecoBag Harpyska (W); BO34€eNCTBUSA
v Ha coBMeCTHOe -
N MOHTaXkHas pacTsbkka (CS) Tpybonposoga Ha
OevicTBMe BCEX
obopynoBaHue
Harpy3ok
lpumeyaHus:

(1) Ans ebicokomemnepamypHbix mpyborposodos Oman Il cryxum 0Ons oueHKu OnumesibHou
npoOYHOCMU (OUEHKa HarpsixeHuUll Kameaopuu (s)RK). lpu amom cocmaesnsuue Harps)XeHHo20

COCMOSIHUS Om  KOMIeHcayuu memMrepamypHbiX pacliupeHuli ornpedensomcs ¢  y4emom
penakcayuu ecrnedcmsue nonzydecmu (cm. komaHOy CREEP). OCHO8HbIe peKoMeHOyeMble nakembl
Oria eblrnoniHeHUs1 pacdemos o Hopmam [THAS npusedeHbi e ¢hatine SOLV.DBS' [lpu amom
npuHama cnedyrowas Knaccugukayusi 8bIrMoHIeMbIX pac4yemos:

HU3KOTEMIIEPATYPHBbIE TPYBOIIPOBO/AbI
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PacueT #1 — MNonHbIN NOBePOYHbLIM pacyeT c onpeaefieHneM paboymnx Harpy3ok u BbiIoopom
NPYXWH;

[ns Bbibopa Npy>XuH ynpyrux onop (NOABECOK) AOMMKEH ObiTb BbINOSIHEH HAboP "cTapToBbIX"
BbluncreHun (Load Case):

&LC MOD='SOPER' TYPE='DSGN' Note="Onpenejnehnue padoumx HATPy30K Ha

npyxmuue" ; LC1

&LC MOD='SOPER' TYPE='OPER A' PEND='NO' FRIC= 'NO' Note="PacueT Ha
OJIHYI Harpy3ky" ; LC2

&LC MOD='SCOLD' TYPE='OPER B' PEND='NO' FRIC ='NO' Note="BrGop npyxmuua" ;
LC3

B npuBegeHHoM npumepe nepeas ctoka (LC1) onpegensieT pacyeT CUCTEMbI Ha XECTKMX ornopax B
MecTax yCTaHOBKW BblbMpaeMbix ynpyrux nogBecok. [pu aTom onpegensieTtca "xenaemasa" BennymHa
pabounx Harpy3ok B nopaseckax P,, KoTopble AO/MKHbI ypaBHOBELLMBATb BECOBYIO Harpysky

TpybonpoBoga. Pacuer BbINOnHseTca Ans paboyero CcCocTosHusl, Mpu  3Tom  Tpybonposof
paccmatpuBaeTcs 6e3 yyeTa cun TpeHUst B oropax M "MasTHUKOBOro" adhdekta B NoABECKaX.

Mpy ycnewwHoM BbINOMHEHUM 3TOrO pacyeTa crnefyeT pacyeT Ha MOMHY Harpysky (BTopasi CTPOKa,
LC2): W+P+T+D+P,. 310 aHanor 31ana I, Ho onaTtb xe 6e3 y4eTa TpeHUst 1 MasTHUKOBOro adxbekTa.

Pe3yﬂbTaTOM 9TOro pac4yeTa ABnAeTcA onpeaerneHne nonHoro nepemMell eHna cCUctemMbl U3 "HyJ'IeBOI'O"
COCTOAHMA B pa60qee.

Tpetba cTpoka 3agaHuda Ha pacyeT (LC3) cootBetcTBYEeT nogbopy MNPYXMH C YYETOM BbINOSHEHMUS
ycnosus no uameHsemocm PVAR wmexgy pabounm (ropsumm) m pedepatBHbIM - (XONO4HBIM)
cocTosiHusAMKU. PacyeT no BbIOOPY MPYXXUH HOCWUT WTEpaLMOHHBIA XxapakTep. B kavecTBe nepsoro
NPUBIIMKEHNA ANA XECTKOCTU MPYXUH NpUHUMMAaloTcs Hambonee Onv3kve No Harpyske NpyXuHbl C
y4yeToM KoadgdmumeHTa 3anaca PEAC. PacueT Takxke npoBogutcsa 6e3 yyeta TpeHUs U MagTHUKOBOIO
adpekta. Mo pesynbTatam pacyeTa ANS KaXOOW YNpPYyron ornopbl BbIOMpaeTcss N MpYXuHbl U
BLIMUCIAETCA BENMYMHA MOHTaXHOro 3atara R,

Mocne ycnewHoro BbINONHEHNUs "cTapToBOro"” Habopa crnegyet HAbop OCHOBHbBIX BbIMUCTIEHUIA:

&LC MOD='SOPER' TYPE='OPER B' PEND='YES' FRIC='YES' Note="3Oran II
(nmonHas Harpys3ka)'"; LC4

&LC MOD='SOPER' TYPE='SUST C' Note="Sran I"

; LC5

&LC MOD='SCOLD' TYPE='OPER B' PEND='YES' FRIC = 'YES' Note="3ran IV
(xom. Harpyska)'"; LCG6

LC4 — pacuyer Ha nomHyk Harpysky (3tan Il) gns pabodero COCTOsSiHUSI C YYETOM TpeHus,
MasiTHUKOBOro adhbekTa U HeNMHENHOM paboTbl 04HOCTOPOHHMX OMOP U OMOP C 3a30pamMu.

LC5 - pac4yet Ha Bec 1 gaeneHue (3tan |). Harpysku Ha nogBecKy M cTaTyC OAHOCTOPOHHWUX OMop,
BOCMNPVHUMAIOLL X BECOBYIO Harpysky, onpegenstortcs no pesynbtatam LC4. lMpu aTom onopbl,
KOTOpble "oTopBanMcb" Ha npedbliaylwemM 3Tane pacyeta MCKodatTcs. TpeHve U MasiTHUKOBbIN
3¢xpeKT He y4YuTbIBAlOTCA.

LC6 — pacyeTr ans pedepammBHOro (xorogHoro) coctosiHua (3tan V) ¢ yyetom paboTbl
OAHOCTOPOHHMUX OMOP, TPEHUS U MAATHUKOBOrO adxpekTa.

3agaHve Ha NocTNpPOoLECCOpPHY0 0BpaboTKy pesynbTaToB pacuyerta A4S paccMaTpyMBaeMoro rnpumepa
COCTOUT U3 criedytollero HaGopa KomaHa:

&RES='S2 NUE' LS="LC5" Note="Hanpsaxenmsa S2 (HY3)" ; LSl
&RES='SRK' LS="LC4-LC6" Note="Hampsxenus Srk" ; LS2
&RES='SAF' LS="LC4-LC6" Note="Hampsxeunus Saf" ; LS3
&RES="'DISP' LS="LC5" Note ="BecoBre nepemeumenua" ; LS4
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&RES='DISP' LS="LC4-LC6" Note ="Bunumrele nepememenmsa" ; LS5

&RES='SUPP' LS="LC4" Note="Harpysku B pabd. cocrosgHum" ; LS6

&RES="'SUPP' LS="LC6" Note="Harpysku B Xx0J. cocTosgHum" ; LS7

LS1 — onpegenser BbMWUCMEHWE HaMNpsHKeHUA KaTeropun (o), ONA  coyeTaHus Harpysok,

cooTtBeTCcTBYIOWEMY YycroBusM HYO (Bec + paeneHue). [Ona  BbIMUCIEHUS  HanpsKeHWn
MCNonb3yrTCA BHYTPEHHUE YCUIMUSA B 3riEMEHTaXx, BbluUCIieHHble B pacyeTe LC5.

LS2 — BblMCIieHE HAaNPshKEHWA Kateropum (o), (NpoBepka npucnocobnsaeMocti) npu nepexoae u3

XOMOAHOr0 COCTOSHMST — B pabodee. [nsi onpedeneHvss HanpsbkeHUA UCMOoNb3yrTCs BHYTPEHHUE
YCUINSI B 9NIEMEHTax, BbIYMCIIEHHbIE KaK pas3HuLa Mexay MOMHOWM Harpy3kon B paboyem 1 XOnogHOM
cocTtosiHuax: LC4-LC6.

LS3 — BblmMcrieHWEe HanpsbkeHun Kateropum (o), (OLeHka ycTanocTHou npodHocTw). KombuHaums

Harpy3okK Ta e, YTo 1 AN HanpshkeHui (o)g,: LC4-LC6.

LS4, LS5 — BbIBOA4 Ha neyaTb NepemeLL eHnin OT BECOBLIX Harpy3ok, cooTtBeTcTByownx atany | (LC5)
n "BMaMMbIX" nepemMelyeHnn (pasHuubl Mexay gedopmaunent cuctembl B pabovyeM U XOrogHOM
cocTosiHuax): LC4-LC6.

LS6, LS7 — BbiBOg Ha nevatb Harpy3ok Ha onopbl ana patodvero (LC4) n xonogHoro (LC6)
COCTOSIHU.

Mpun ycnewHoM BbINOSIHEHMM 3TOrO pacyeTa B paboyem kaTtanore co3gaetca dain ¢ pacllMpeHrem
<umsa 3agayvn>.dp5_, KOTOpbIA COAEPXUT AaHHble AfS NOABECOK C yKa3aHHbIMU TUNaMu MpYyXuH v
BennmyuHamu paboumx Harpy3ok (B JanbHenwem 3T0T ¢@nn MOXHO MNeperMeHoBaTb B <UMS
3apaqni>.dp5 n ncnonb3oBaTtb Kak OCHOBHOM ANsl MOCNEAY L, MX BbIMUCTIEHWNR).

PacueT #2 — NoBepoYHbIN pacyeT ¢ 3aAaHHbIMU XapaKTe pUCTUKaM1 ynpyrux onop;
B aTom pacueTe npegnonaraeTcs, YTO XapakTepUCTUKN MPYXMH 1 pabodne Harpysku Ansg ynpyrux
orop onpezereHbl, NO3TOMY B 3aJaHWU Ha pacyeT OTCYTCTBYIOT CTapToBble BbluUcneHus. B

oCTanbHOM pacyeT NOBTOPSET NpeablayLL uid NpumMep:

&LC MOD='SOPER' TYPE='OPER A' PEND='YES' FRIC='YES' Note="3Oran II

(monHas Harpyska)"; LC1

&LC MOD='SOPER' TYPE='SUST C' Note="Sran 1"

; LC2

&LC MOD='SCOLD' TYPE='OPER B' PEND='YES' FRIC = 'YES' Note="3ran IV
(xom. Harpyska)'"; LC3

PacuerT #8 — NoBepo4HbIN pacyeT c onpeagenieHneM Harpy3ku Ha ynpyrue onopbil.

&LC MOD='SOPER' TYPE='DSGN' Note="Onpenenenuue padouel Harpysku" ; LCI1
&LC MOD='SOPER' TYPE='OPER A' PEND='YES' FRIC='YES' Note="3Oran II
(momHas Harpyska)"; LC2

&LC MOD='SOPER' TYPE='SUST C' Note="Sran I"

; LC3

&LC MOD='SCOLD' TYPE='OPER B' PEND='YES' FRIC = 'YES' Note="3ran IV
(xo;m. Harpyska)'"; LC4

B atom pacyeTe npegnonaraeTcsi, YTO XapakTepUCTUKM NPYXXMH U3BECTHBI U TpebyeTca onpeaenuTb
pabo4yto Harpysky Ha nogsecku. [1oaTomy nNepBbIM BbINOMHAETCSA pacyeT Ha xecTkmx onopax (LC1,
TYPE = 'DSGN). anee cneayet HAabop KOMaHA, aHanornyHbin NpeabiayLum npuMmepam.

JTto6o 13 nepeymncrieHHbIX pacyeToB MOXET ObiTb AONOSHEH 3a4aHNeM Ha pacyem rpu
celicmu4yeckom 8o3delicmauu. [na 9T0ro B 3agaHue Ha pacyeT gobaBnsercs crieqytollasi komaHaa:

&LC MOD='SOPER' TYPE='MODAL' Note="MomasnbHul aHammus3" ; LC4
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B cootBeTCTBUMM C 3TON KOMaHAOM BbINOSHAETCS MOAarbHbIN aHanu3 (onpegerneHme co0CTBEHHbLIX
YyacToT 1 opM KonebaHu cucTembl). YCroBms BbINOSIHEHMS AUHAMUYECKOro pacyeTa 3agarTes
napametpamn DYN, EMAX, EMESH n MCOM komaHg CTRL 1 DCASE. lNpoBeaeHne mogansHOro
aHanu3a npegnonaraet JIMHENHYIO CUCTEMY, NMO3TOMY BCE Onopbl Tpy6onpoBoaa TPaKTyTCS Kak
OBYXCTOPOHHME, 3a30pbl B OMNOpax He Y4YnUTLIBAKOTCS.

B cnyyae ucnonb3oBaHusi nMHeHo-cnektpanbHoro metoga (DY N="RSM) celicmuyeckoe
BO34eNCcTBNE 3aaeTca HabopoM NO3TaXKHbLIX CNEKTPOoB oTBeTOB (komaHaa SPEC).
Mo pesynbTatam pacyeToB OrnpeaensTcs HanpsXXeHns Kateropum (c), ANa codetaHnsa Harpy3ok HY39

+ MP3 (S2_MRZ), HY3 + N3 (S2_PZ1) - pna tpy6onpoBoaoB_NepBOy KAaTeropum CENCMOCTONKOCTU U
HY3 + M3 (S2_PZ2) — ana 1pybonpoBo40B BTOPOW KATELOPUN CENCMOCTONKOCTU!

&RES='S2 MRZ' LS="LC2Z2 + LC4" Note="Hanpsaxenusa S2 (MP3)"
&RES='S2 PZ1' LS="LC2Z2 + 0.5*LC4" Note="HanpsaxeHnma S2 (I3)"

CnepyeT 06pamTb BHUMaHWeE, YTO MOPSAOK pacnonoxeHusi pedepaTMBHbIX Harpy3oK B napameTpax
Ansa BbluMucneHnsa Hanpsbkenun S2_MRZ, S2_PZ1, S2_PZ2 vimeeT 3Ha4eHne: NepBon 4OmKHa
yKasblBaTbCA Harpyska, BolumMcneHHas ans Jtana | (B8 gaHHom npumepe LC2), a cnegytow as
Harpyska — ccbifika Ha moganbHbii aHanma (LC4). B npuBegeHHOM npumepe npegnonaraercs, YTo
WMHTEHCMBHOCTL 13 cocTaBnsaeT nonosuHy ot MP3, noaTomMy npu CCbinke Ha CEMCMUYECKYHO Harpy 3Ky
cTout KoadgdmumeHT 0.5. B cnyyae, ecnm ceinicmmnyeckoe Bosaerictsue ana N3 n MP3 nmeet pasHyto
dopMy, To criegyeT NpoBeCTM 2 OTAENbHbIX pacyeTa ¢ 3aJaHUeM CBOMX CMEKTPOB AN KaXkAoro n3
BapWaHTOB.

PacueT pexuma "ropsyero” ruapovcnbiTaHus.

Hwxke npuBoauTcsa 3agaHue Ha pacyeT 1 NOCTNPOLECCOPHY0 06paboTky pesynbTaToB AJ1s
pexumMa "ropsayero” rugpovcnbITaHus, YTo SBNSIETCA aHanorom aTanoe 5 1 6 B nporpaMme
PAMIMA93.

1. C nomowbto komaHabl OPVAL 3agate 4na Kaxgon Harpy304HOW rpynnbl JaBrieHue,
TemnepaTtypy ¥ BeC Cpefbl, COOTBETCTBYIOLL ME PEXUMY MO POUCTLITAHUS:

OPVAL 'OPER' ; HOpPMAaJIbHBIM PEXMM pPadoOTH

& '"LG1' P= 4.0 T= 350 CsSG= 0

OPVAL 'TEST' ; pexmMM I'MAPOMCIIHTaHMSI

& 'LG1l' P= 5.0, T= 70, CSG= 1 ; csg= 1 -> gmoBamBnseTcs Bec Bopms!

2. |-|pl/l HeobXo4MMoCcTH, 3afatb TeMnepaTtypHble CMeLl eHnA HeENnOoABMXHbIX Onop:
10:ANC
& 'OPER' DX= 0 DY= 100 Dz= O

& 'TEST' DX= 0 DY= 20 Dz= 0

3. [HobaButb B 3agaHue Ha pacyeT (3a 6a30BbIi BapyaHT cnegyeT Bblopate pacyeT #2)
crnegyoLlne KomaHabl:

CymecTByKlIMeE KOMAHIH :

SOLV "IloBepOuHHM pacueT #2 + PEXuM I'MOPOMUCHHTAHMA"

&LC MOD='SOPER' TYPE='OPER A' PEND='YES' FRIC='YES' Note="3Jranm II"
; LC1

&LC MOD='SOPER' TYPE='SUST C' Note="OSran I" ;LC2

&LC MOD='$COLD' TYPE='OPER B' PEND='YES' FRIC='YES' Note="3ranm IV"
; LC3
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JONOJIHUTEJIbHEIE KOMAaHIEI &

&LC MOD='$TEST' TYPE='OPER B' PEND='YES' FRIC='YES' ; LC4 /P+W+T+D
&LC MOD='$TEST' TYPE='SUST C' ; LC5 /P+W

CymecTByplMe KOMAaHIH:

POST

&RES='S2 NUE' LS="LC2" Note="Hanpsaxeunmusa S2 (OPER)"
&RES='SRK' LS="LC1-LC3" Note="Hanpsxenus SRK (COLD->OPER)"
&RES='SAF' LS="LC1-LC3" Note="Hanpsxehnus SAF (COLD->OPER)"

&RES='SUPP' LS="LC1l" Note="Harpyzxu B pab. cocTtosHuUuU"
&RES='SUPP' LS="LC3" Note="Harpyskm B XOJ. cocTOosaHuu"

&RES="'DISP' LS="LC1l" Note="IlonHee nepemeumeHus (OPER)"
&RES='DISP' LS="LC2" Note="IllepememeHus oT Beca (OPER)"
&RES='DISP' LS="LC1l-LC3" Note="Bummumele nepememenus (COLD->OPER)"

JONOJIHUTEJIbHEIE KOMAaHIEI &

SRES='S2_HDR' LS="LC5" Note="Hanpsxemuss S2 (TEST)"
&RES='SRK' LS="LC4-LC3" Note="Hanpsixeuuss SRK (COLD->TEST)"
S&RES='SAF' LS="LC4-LC3" Note="Hanpsikeuuss SAF (COLD->TEST)"

&RES='SUPP' LS="LC4" Note="Harpyskmum npm I'uOpoMCHHTaHUN"
; €CnuM HYXHH [NepeMeleHMs

&RES='DISP' LS="LC4" Note="llonusle nepememenuss (TEST)"
&RES='DISP' LS="LC5" Note="llepememenuss or Beca (TEST)"
S&RES='DISP' LS="LC4-LC3" Note="Bumgumiie nepemeumenuss (COLD->TEST)"

BbICOKOTEMITEPATYPHBbIE TPYBOINPOBOAbI

3agaHne Ha pacyeT (komaHga SOLV) anst BbICOKOTEMMNEPATYpPHbIX TPyOONPOBOAOB HWYEM He
OTNMYaeTCs OT aHanormyHbIX KOMaHA, OnMCaHHbIX Bbiwe. Huxe paccmatpuBaloTCs TOMbKO KOMaHabl
noctmpoLeccopa Ans BbIMUCIIEHUSA HANPSXXEHWNA.

Mockonbky AN BbIYUCIEHUS  HOMMHAmNbHbIX  JOMYCKAeMbIX  HanpsbkeHwn  [c]  Ans
BblCOKOTEMMEPATY PHbIX TPYOOMNPOBOLOB UCMONb3YEeTCs Mpeaen ANMTENnbHON MpOoYHOCTU (MapameTp
SR «komaHgbl MAT), cnegyetr obpamib BHMMaHue, 4YToObl COOTBETCTBYIOLLME [aHHbIE
npucyTCTBOBarv B CBOWCTBaxX MaTtepuarna.

3ajaHve Ha BblMUCMEHWE MNPUBEAEHHBbIX HanpsXXeHUn Kateropum (o), MOSHOCTBbIO  aHanorM4yHo

HU3KOTEMMNepPaTypHbIM TpyBonposoaam. MNpu BbIYMCHIEHNM AOMYCKAEMbIX HaMPSPKEHUA ONsi PEXUMOB,
npegnonaraLwMx KpaTKOBPEMEHHbIE Harpy3ku, Takue Kak: rugpoucnbitanns (S2_HDR), HHY3
(S2_NNUE), a Takxe cemncmudeckme Harpyskum (S2_MRZ , S2_PZ1, S2 PZ2) no peweHuo
Monb3oBatens BO3MOXEH HEYYeT npeaena AnMTenbHON NPoYHOCTU (CM. onvcaHue napametpa SN T,
komaHga CTRL).
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Mockonbky B dOPMynbl AN BbIMUCHEHUS HANPsHKEHUA (o), BXOAMT KO3MMMUMEHT CHIDKEHUS

MPOYHOCTV MOMNepeYHOro CBapHoro LBa @,, To Ha pesynbTaTbl pacyeta BnusoT napametp WLD_CHK
n komaHga WLD.

[nsi BbIMMCNEHNS HANPSHXKEHUIA KaTeropum (o), Heobxoanmo 3agaHne ABYX KOMaHA nocTnpoLeccopa:

&RES='FORC' LS="LC1l-LC2" OUT='NO' Note="BuyTp. ycunmusa (Sran 2)" ; LS2
&RES='SRK' LS="LC2+LS2" Note="Hanpsaxeuus Srk" ; LS3

LS2 onpepensieT BHYyTPEHHWE YCUNUA OT KOMMEHcauMn TemnepaTypHbIX paclUMpeHuit, KoTopble B
cooTBeTCTBMM C Hopmamu "paspeluaetcs onpefensdts C YY4eToM MNOCTEMEHHOro YMeHbLUEHUN
(penakcauun) BO BpeMeHU BCrieAcTBue nongyyectm".

KombuHauus Harpy3ok, 3agaBaemast B LS3 Bkmovaet B cebs ycurms no 3tany | (LC2) n ycunus,
BblMMCIEHHbIE Ha npedbigywiem a3tane (LS2). KoaddmumeHT ycpeaHeHUs KOMMEHCAaUMOHHbIX
HanpshkeHWn npuHuMaeTca paBHbiM 0.5y, roe y 3agaetca B UL ¢ nomowbio komaHabl CREEP.
KoaddmumeHT x5, BXxoaAw A B oOpMyIbl ANA BbIMUCTIEHWS HaMPsHKEHUA OT OBanbHOCTVM OTBOLOB

onpeaensetcs no gopmMyre:
X = HI_E™,
roe koadgmumneHT nepecyeta HI_E onpenensetcs B komaHae CTRL.

lMopsidok pacnonoxeHusi pegepamueHbIX Ha2py30K & mnapamempax OJsisi ebl4Yuc/ieHus
HanpspkeHul SRK Onsi ebicokomemnepamypHbix mpy6onpoeodoe AdosmkeH 6bimb Mmakum,
Kak npueedeHo ebiue.

HaI'IpFI)KeHVIﬂ KaTteropmm (GaF)K AO5A BbICOKOTEMNEPATY PHbIX pr60I'IpOBO,lJ,OB BbIHUCTTAKOTCA MO

aHarormm ¢ Hu3KoTemnepaty pHelMu TpybonpoBogamu:
&RES='SAF' LS="LC1-LC3" Note="Hanpsxenmsa Saf" ; LS3

KombuHaumsa Harpy3ok, cneundmumpoBaHHas Bbille, OnpeaenseT nepexo n3 pabovero coctosHus
(LC1, 37an Il) — B xonoagHoe coctosiHue (LC3, atan IV).

Bbi800 Ha ne4yamb Hacpy30K Ha onopbl C y4emoM pesiakcauuu u caMmopacmsixkku

1. Harpysku Ha ornopbl ¢ y4eToM penakcaummn 1 cCamopacTsXKN BbIBOAUTCA TOMbKO ANA aHKEPHbIX U
LLIECTUKOMIMOHEHTHBIX OMOop.
2. Harpysku ¢ y4eTom pernakcaumm TemnepaTtypHbIX YCUIUIA BIMUCTIAIOTCA NO clieaytoLen dopmyne:

LS, , = LC2 +(LCI - LC2)*(1-3)

rae:
LC2 - Harpy3ku OT Beca B paboyem COCTOsIHWM;
LC1 - Harpy3ku OT Beca 1 Temnepartypbl B pabodem COCTOsHUM

) - KO3 (hMLIMEHT penakcauum KoMneHcaUMoHHbIX HanpsxkeHu (napametp DELTA B

komaHae CREEP)
3. Harpy3ku Ha onopbl B XONI0O4HOM COCTOSIHUM C Y4€TOM CaMOPaCTsKKN BbIMUCTIAOTCS MO

crieaytoLen dopmyre:
LS =LC3 - (LCI - LC2)*8*(ELC3/ELCI)

roe:
LC3 - Harpy3ku OT Beca B XONOAHOM COCTOSIHUW;

(E_cs/E|cq) - NPVBEAEHME HArpy30K K XOMOLAHOMY MOAYTIO yNpyrocTu.
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[ns peanusaumm BbieNpMBEAEHHbIX GOPMYI B 3aJaHNE Ha NOCTNPOLIECCOPHYIO 06paboTKy
[00aBnaTCA crieaytolme Komanabl ¢ ncnonb3oBaHneM naeHmdmkatopos H REL n C _REL:

&RES='SUPP' LS="LC1-LC2" OUT = 'NO' Note="Harpysku orT TeMnepaTyps"

; LS10

&RES='SUPP' LS="LC2+LS10" RULE = 'H REL' Note="Harp. B pa6. cocr., penaxc."

; LS11

&RES='SUPP' LS="LC3-LS10" RULE = 'C_REL' Note="Harp. B xo;m. cocT., camopacTsxka'
; LS12

PacueTtbl no KotenbHbiMm Hopmam

MonHbIM NOBEPOYHbLI pacyeT no "Hopmam pacyeTa Ha NPOYHOCTb CTALMOHAPHLIX KOTMOB U
Tpy6onpoBoAOB Napa u ropsiven Boabl" npegnonaraeT BbIMOMHEHWE CrieayoLL X 3TanoB pacyeTa:

YVUHTHEAEMEE HAMDYEAOLIHE
¥ o Haznauenue stana gna tpybonpeBoos
Fran Conep#anne parropr gna tpybonpoEOgoE
H. TEMIEPATYPH. | B TEMIEPaTYRH. H TEMIEpaTypH. | B TEMIEpPATYPH.
Buyrpennee gaenenue (P); pecopan
. H Ka (W), younua OIeHKA CTATHYECKSH IpoYHeCTH Ha
Pacuer wa gefictEue apys ¥ - P
I 8 IpOMERYTOUHEEY VIPYTHE olop B COBMECTHOE NefCTEHE YKAZAHHEX
BECOBOR HATPVIKH
pabogeM cocToAnnH (pabouue HAIPYVRAOIHE arTopoE
HarpysEm)
Buyrpennee gasnenue (P); pecopan Ouesa
H Ka (W), younua .
arpys ¥ CTATHYECKOH
IPOMEXYTOUHEE oNop B paboden
O CUHOGCTH Ha
Pacuer gna pabodero COCTOAHHE, TEMIEPATYPHOE
COBMECTHOE
COCTOAHHA Ha pACIIHpEHHE (CAMOKOMIEHCAITHA) -
- n " IefcTEHE Brex
I COBMECTHOE AefcTEHE (T}, "coboTEEHHEE" CMEIEHHEA
. HAIPYVKarOIHE
ECEX HATp VEAIO{HE sAlleMITEHHLY KOHIEERRY cedeHRHA haxropos
faKTopoE 48} P
CamopacTaEra . .
Montamuan OnpeneneHye yeHIEA Eosne HoTERA
acTaEra (03 M MOHTEKHAT BbompoEoga Ha obopy¥ooEAHKHE
F pacTaEra (03 TPyRonp Py
Onenxa
Buytpennee naenenue (P, o
_ yCTanocTHo#
Pacuer wa gefictEue TEMIEpATYRHOE pacinnperue (1), npouHoCTH
TEMIERATYRHOTD "cobrTEEeHHEEE" CMEL[EHHA
T . OnpeneneHye TEMIEPATYpHEX
pPACIIHpEHHA (Ha sAlEMIE HHEX KOHIEERY CedeHHHA - -
NEpEMEEHRE (T.6. NepeMeIUeHHA IpH
CAMOKOMIEHCAITHEY ) (D), YCHIHA CONPOTHEIEHRA
nepexode THYROIPOBOTA HS XOTONHOTO
IpOMEXYTOYHEE ONOp
COCTOAHRHA B pabodee)
Pacuer gna zonoguore EBecopan warpysra (W), younua Onesxa
{Hepabodero) cocToAHKA IpOMEEFTOUHEE ON0p (Harp Kl HoouHOCTH
v Ha COBMECTHOE fefcTERE STOP B ZIONHeM COCTOAHNH) P
ECEX Halp VKO LHK Montamaan Clanobacog OnpeneneHye yeHIEA Eosne HoTERA
harTopos pacTEra (03) P Tpybonpoeoga Ha obopynoEaHHE

B3apaHue Ha pacyeTt (komanga SOLV) onsa 1py6onpoBoaoB, OLEHMBAEMbIX MO KOTENbHBIM HOpMaMm
HUYEM HE OTNIMYaeTCs OT aHarnornyHbIX KomaHg, onucanHbix ana NMHAD. Huxe paccmatpuBatotes
TONbKO KOMaHAbl NOCTNpoLeccopa AN BbIMMCIEHNS HANPsSHKEHWUNA.

OnipedeneHue aghghekmuBHbIX HarnpsixxeHUl Ha amarne | nonHoz2o pacyema:

&RES='S I' LS="LC2" Note="Hanpsaxenusa S I (Bran 1)" ; LS1

B kauecTtBe pedepamBHomn Harpy3kun LC2 gorpkHa ObiTb yKasaHa Harpy3ska ansa Jtana |.

OnpedeneHue HanpsixeHUl Ha amarne Il nonHo2o pacyema (8biCOKOMemMnepamypHbie
mpy60orpoeoodhbl):

&RES='FORC' LS="LC1l-LC2" OUT='NO' Note="BuyTp. ycunmusa (Sran 2)" ; LS2
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&RES='S II' LS="LC2+LS2" Note="Hanpsaxenus S II (9ran 2)" ; LS3

3agaHune Ha pacyeT HanpsbkeHun S_I1 doopmupyeTcs no aHanormm ¢ SRK ans BbicokoTeMnepaTtypHbIX
Tpy6onposoaos NMHAS.

B npvBeneHHom npumepe LS2 onpenensieT BHyTPEHHUE yCUnna oT KOMNeHcauum TemneparypHbIX
pacLUnpeHni.

KomOuHauus Harpy3ok, 3agaBaemasi B LS3, BkrtoyaeT B ceba ycunusa no dtany | (LC2) n ycunms ot
KOMMNeHcaumn TemnepaTypHbIX paclumpenmn (LS2), BblMUCIIEHHbIE NPeabIAYLL, e KOMaHLON.
KoaddmumneHT ycpeaHeHs KOMNEHCALMOHHbIX HaNpsKeHWn npuHumaeTcst pasHbiM 0.5%y, rae x
3apaetcsa B U ¢ nomouybto komaHabl CREEP.

Mopsidok pacnonoxeHusi peghepamueHbix Ha2py30K 8 napaMempax O/si 8 bINUC/IEHUS
HanpspkeHul S_Il domkeH 6bImb MakuM, Kak rnpueedeHo ebille.

OnpedeneHue HanpsixxeHUl Ha amarne Il nonHo2o pacyema (HU3komemnepamypHsle mpybornpo8oodsl,
OUeHKa ycmarsocmHoU rnpoYHocmu):

&RES='S III' LS="LC1-LC3" Note="Hanpsaxenmsa S III (Branm 3)" ; LS2

3agaHune Ha pacyeT HanpsbkeHu S_I11 dopmumpyetcsa no aHanormm ¢ SAF ansa NMHAQ: oueHnBaeTcs
nepexoa 13 xonogHoro B paboyee coctosiHme: LC1 (3tan Il) — LC3 (atan IV).

Cnepyet obpamTb BHMMaHWe, 4To B cootBeTcTBumM ¢ P (n. 5.2.7, puc. 5.15) gonyckaemble
HanpskeHus [c,] ans aTana lll 3aBMcAT Kak oT TMna matepuana (yrnepoancTbie Ui ayCTeHUTHbIE
cTanu), Tak 1 OT TUNa OLEHNBAEMOrO 3rieMeHTa (MPSMOIMHENHbIE UMM KPUBOIMHENHbIE

TPYObI/ TPONHUKM). [laHHbIE MO 3TUM HaMPSHKEHUAM LOIPKHbI ObiTe NpyBeaeHbl B koMaHae FAT, ccbinku
Ha KoTopyto gatotcsa B napametpax FAT u EAT_B komaHaobl MAT.

OnpedeneHue HanpsixeHul Ha asmare |V nonHo2o pacyema (8bicoKomemMnepamypHble

mpy60orposodsi):

&RES='FORC' LS="LC1-LC2" OUT='NO' RULE = 'REF' Note="BuyTp. ycuiaus (3rTan
4)" ; LS4

&RES='S IV' LS="LC3-LS4" Note="HanpsaxeHusa S IV (Jran 4)" ; LS5

Ha atane IV gnsa BbicokoTeEMMNepaTypHbIX TPyOONPOBOAOB OCYLL ECTBIISIETCS NPOBEPKA OTCYTCTBUS
NnnacTM4ecknx Nneperpysok B XONogHOM cOocTosiHUMK. [ns pacyeTa HanpsbkeHun S_IV TpebyeTcs ogHa
BCNomMoraTtenbHasi KOMOMHaLUst Harpy3ok (cTpoka LS4), onpegenstolast pasHuly Mexay NMorHom
Harpy3kow (LC1, atan Il) u Harpy3kon LC2, cootBeTcTBYOW en aTany |: LC1 — LC2. Mapametp RULE =
'REF' 3apaetcs Ans NpyBEAEHUST BbIYUCIIEHHON KOMOMHALIMM BHY TPEHHMX YCUIMUIA K

"xonoaHomy" (pedepatmBHoMy) Moay o ynpyrocm. Cnegytoulas ctpoka (LS5) onpenensieT pacyet
HanpskeHun S_IV Ha OCHOBE CUN M MOMEHTOB, BbIYMCIEHHBIX KaK pasHuLla Mexay yCunmsmMmu B
XOMNOAHOM cocTosiHWM (3Tan IV) n Harpy3skamu, BbIMUCTIEHHBIMK B LS4, yMHOXEHHbIMY Ha
KoadhdmupmeHT penakcauum 3 (napameTtp DELTA, komaHaa CREEP).

lMopsidok pacrnosnoxeHus1 peghepamueHbIX Ha2py30K 8 napamempax 0711 8 bIYUC/IeHUS
HanpspkeHul S_IV domkeH 6bimb mMaKuM, Kak npueedeHo ebiule.

PekomeHayemas nocriegoBaTeribHOCTL KOMaHA, ANS 3a4aHUsl Ha pacyeT, BKIOYaOLW Ui PEXM
2udpoucnsbimaHultr.

HuskoTemnepatypHble TpyGonpoBoabI:
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SOLV "IIoOBepOUHEM pacdeT C 3alaHHEIMM XapaKTepUucCcTMKaMM yIpyI'uxX oIop +

rugpoucneraHma”
&LC MOD='SOPER' TYPE='OPER A' PEND='YES' FRIC='YES' Note="Oran II
(monHasg Harpys3ka)" ; LC1
&LC MOD='SOPER' TYPE='SUST C' Note="Sran 1"
; LC2
&LC MOD='SCOLD' TYPE='OPER B' PEND='YES' FRIC = 'YES' Note="3ran IV
('xomomHas Harpyska')"; LC3
&LC MOD='TEST' TYPE='OPER B' PEND='YES' FRIC = 'YES' Note="Pexwum
runpoucnelTanum"; LC3 ; LC4
&LC MOD='SOPER' TYPE='SUST C' Note="Sran I gna ru"
; LCS
POST
&RES='S TI' LS="LC2" Note="Hanpaxenua S I (3ram 1)"
LSl
&RES='S III' LS="LCIl1-LC3" Note="Hanpsaxenma S _III (9ran 3)"
LS2
&RES='S H' LS="LC5" Note="Hanpaxenua S H (3ram 1)"
LS3
&RES="'DISP' LS="LC2" Note ="Becosrrle nepemeueHusa"
Ls4
&RES="'DISP' LS="LC1l-LC3" Note ="Bunuwmble nepemeueHus"
LS5
&RES="'SUPP' LS="LC1" Note="Harpy3ku B pab®. cocTrogHuu"
LS6
&RES="'SUPP' LS="LC3" Note="Harpy3kmu B XOJ. coCcTOgHUU"
LS7
&RES="'SUPP' LS="LC4" Note="Harpysku npu I'n"
LS8

BricokotemnepaTtypHele Tpy6onposoab!:

SOLV "IIOBepOUHEM pacdeT C 3alaHHEIMM XapaKTepUCTMKaMMU YyIPYyIHUX OIOP
rugpoucneraHma”
&LC MOD='SOPER' TYPE='OPER A' PEND='YES' FRIC='YES' Note="3Oran II
(monHas Harpys3ka)" ; LC1
&LC MOD='SOPER' TYPE='SUST C' Note="Sran 1"

; LC2
&LC MOD='SCOLD' TYPE='OPER B' PEND='YES' FRIC = 'YES' Note="3Oran IV
('xomomHas Harpyska')"; LC3
&LC MOD='TEST' TYPE='OPER B' PEND='YES' FRIC = 'YES' Note="Pexnm
runpoucnelTanum"; LC3 ; LC4
&LC MOD='SOPER' TYPE='SUST C' Note="Sran I gna ru"

; LCS
POST
&RES='S TI' LS="LC2" Note="Hanpaxenua S I (3ram 1)"
LS1

&RES='FORC' LS="LC1l-LC2" OUT='NO' Note="BuyTp. ycuausa (Sram 2)"
LS2

&RES='S II' LS="LC2+LS2" Note="Hanpsaxenma S _II (Bram 2)"

LS3

&RES='FORC' LS="LC1l-LC2" OUT='NO' RULE = 'REF' Note="BHyTp. yCUIusd
4)" ; LS4

&RES='S IV' LS="LC3-LS4" Note="Hanpaxexnusa S IV (3ram 4)"
LS5

&RES='S H' LS="LC5" Note="Hanpaxenua S H (3ram 1)"
&RES='DISP' LS="LC2" Note ="Becosrrle nepemeueHusa"

(9Tan

’

’

LS6
Ls7
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&RES='DISP' LS="LC1l-LC3" Note ="Bumumble nepewmemeHms" ; LS8
&RES='SUPP' LS="LC1" Note="Harpy3ku B pab®. cocrogHuu" ; LSO
&RES='SUPP' LS="LC3" Note="Harpy3kmu B XOJ. coCcTOgHUU" ;

LS10

&RES="'SUPP' LS="LC4" Note="Harpysku npu Iu" ; LS11

15 MpwunoxeHwue VI

MpunoxeHune VI. BbiGop NpyXuH Ans ynpyrux nogBecok (onop).

OcHOBHbIe onpeaeneHus
BbinonHeHue pacyeTa, oWMOGKKU U NpeaynpexaeHUs

Pe3ynbTaTthl pacyeTta

CrpykTtypa cbanna SH.DBS

Bbi6op npyxuH 13 katanora "LISEGA"
OcHoBHbIe onpeaeneHus

npoexmuas nHazpyska (P ) — peakuns IPy)XKHHHOM OIOPbI, ypaBHOBCIIMBAIOLIASI BECOBYO

'

Harpy3Ky Ha TpyoornpoBoj. Ompeernsercs u3 pacuera TpyoorpoBoia Ha "KECTKUX oropax'
MO/ ICCTBMEM BECOBOI HArpy3KH (BeIMYUHA KECTKOCTH OMOP OMPEIENIIeTCs
napameTpoM RGD_SPR).

pabouas nazpyska (P,) — peakuus NIPyKHHHOH OOpbI B paboueM cocrosHuu. I1o

BeJIMYMHE pabouasi Harpy3Ka JOKHA OBbITh OJIM3Ka K MPOEKTHOW Harpyske. Pasznuuue B
BEJIMYMHAX MEXKAY STUMU PEAKIUSIMHU MOTYT ObITh BBI3BaHbI YIETOM HEIMHEHHOCTEH Mpu
pacyere TpyOOIpoBOa (CHIIBI TPEHH S, OTHOCTOPOHHHUE ONOPBI, MAsITHUKOBBINA 3(eKT).

X01100nas (UHO20a MAKHCE MOHMAdCHAR) Hazpys3ka (P ) — peakuns, ASUCTBYIOLIAs CO

CTOPOHBI YIIPYroil OABECKH (OMOPHI) Ha TPYOOIIPOBO/T B XOJIOHOM COCTOSIHUM (TIpH
TeMIIepaType MOHTaxa 1 0e3 ydera Cpe/ibl).

meopemuyecKkas MoOnmasrcnas nazpyska (R ) — Harpyska, Ha KOTOPYIO HY)KHO 3aTSHYTb

NpYKHUHY "BHE TpyOOIIpoBOJa" IPH €ro MOHTAKE IO METO/Ty OJJTHOATAITHON 3aTKKH (CM.
REF 7).

munopasmep npyscunsl — MACHTU(DUKAIINS TPYKUHBI U3 COOTBETCTBYIOIIETO KaTajora.
Wnentudukatop npyxuHbI COCTOUT U3 3 moeit: 'size/travel/type', rae pasmep mpyKUHbI
(size) COOTBETCTBYET MAaKCUMAJIbHOW Harpyske Ha NpyXHHY, 'travel' cOoTBeTCTBYeT
MaKCHMAJIbHO BO3MOXKHOMY pabodyeMy X0y MPYKUHBI, TUI TTOJIBECKH (type) UCTIOIB3YeTCs
TOJIBKO B TE€X KaTauorax, B KOTOPBIX B Pa3HbIX UCIIOIHEHUAX YIPYITHX OIOP MPUMEHSIOTCA
pasnuuHble NPYKUHBI (Hanpumep, karaior LISEGA)

MAKCUMATbHBLIL pAdOYUTL X00 RPYHCUHBL — XO]I IPYKUHBI MEXTy MUHUMAJIBHOU U
MaKCHUMaJIbHOM Harpy3Koi.
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uenb — H360p COCAMHCHHBIX ITOCJIICOBATCIILHO ITPYKUH

CHPYKMypa yenu — 91CIio, XapaKTepu3yIollee MaKCUMAIBHBIN pabounii xo menu. B
OTEUYECTBEHHBIX CTaHIapTax UCIOJIB3YIOTCA IPYKUHBI ¢ padbounm xoaoMm 70 (Z1) u 140
(Z2) mm. Toraa, coenMHEHNE HECKOJIBKUX MPYKUH B OJIHY LIE€Mb OMUCHIBACTCS CIACAYIOIIM
obpazom:

723=71+72

7A=72+72

725=71+72+72
26=72+72+72...uT.n.

Jnst 3apyOeKHBIX CTAaHAAPTOB KAXKIBIN CIEIyIOUMNH HOMEDP CTPYKTYpHI L[eNn
COOTBETCTBYET MPYXHUHE ¢ O0JIBIIMM pabounM xo10M. [Ipu BeIOOpe NpyXuH BBOAATCS
MOHATHUS MaKCHMaJlbHasi © MUHUMabHast cTpykrypa uenu (ZMAX u ZMIN), uro
COOTBETCTBYET OIPAHUUEHUIO0 MAKCUMAJIBHOM 1 MUHUMAaJIbHOM BEIMYUHBI pabodero
X0Ja.

K03 (hpunuenm 3anaca no nazpysxe (PFAC) — oTHOIICHNE MaKCUMAaJIbHO- TOTTyCTUMOMN
Harpysku Ha npyxuny P, . k Harpyske = max(P,, P ). [Ipu BbiOope npyxut nporpamma
oOecnieyrBaeT OTHOIICHHE 3TUX BeMUUH He Hike BenuunHbl PFAC. [pu
MPOCKTUPOBAHUU KOIPPUIIMEHT 3araca Mmo3BoJsieT KOMIIEHCUPOBATh HEOMPEIEIICHHOCTH,
CBSI3aHHBIC C PATMYMEM MEXTy HOMUHAIBHBIM BECOM TPYOBI, IPUHSTHIM B pacuere, U
(haKTHYEeCKUMU JTaHHBIMH, KOTOPBIE MOTYT CTaTh U3BECTHBIMU JIUIIb TPH MOHTaXe. Takum
oOpa3oM, BBeieHHE KOOPDUIIHEHTA 3armaca 1Mo Harpy3Ke M03BOJISIET OTKOPPEKTHPOBATH B
cilyyae HEOOXOAMMOCTH 3aTAT MPYKUHBI BO BpeMsi MOHTaxa. C Ipyroil CTOPOHBI,

K09 (ppUITHEHT 3armaca MO3BOJSIET IPYKUHE BOCIPUHUMATH JOTIOTHUTEIBHBIC HATPY3KH
(HampuMep, ceiCMUYECKHE).

Ko3¢ punuent namenennsi Harpy3ku (PVAR) — BenuunHa, onpeaenstomascs
COOTHOILIEHUEM:

/|

i
FPVAR=""-—
o

s 3amanus npyxuHHoM onopsl/moaBeckd B dPIPE ucnonp3yercst komanga SPR.
[MpyxwrHa UACHTHOUIIPYETCS CCHUIKON Ha TaONHIly (KaTajlor) U TUIIOpa3Mep MPYKUHBI.
Hanpumep, nisa npyxkunsbl, nrotaBiarnaeMoi mo OCT 108.764.01-80 ¢
rpy3onoaseMHOCThiO 2005 kre u xomom 210 mm B /] dPIPE Gyzner ucnonb3oBatbest
KOMaHJ1a:

-— 1 OCT 108.764.01-80 (MpyXHHbI BMHTOBLIE LWIINH, Yeckne ans nogeecok TpyGonpoecgoe T3C M ASC
20: SPR nc = 1, id (Mey UMIMKAPUHECKHe 4717 MoABECOK TRy BonpoEoA )
Pmax (krc)
— ' 07 /Z3 ' tbl A (mm) 128 278 534 816 1190 1666 2005 2686 3325 4080 4955 5960
B 01 02 03 04 05 08 o7 08 09 10 " 12 Z
140 1 14 15 16 1 1 19 20 21 22 2 24 Z
\ OST 8 0 4 210 01+13 02+14 03+15 04+16 05+17 06+18 07+19 08+20 09+21 10+22 11+23 12+24 Z
280 13+13 14+14 15+15 16+16 7+17 18+18 19+19 20+20 21+21 22+22 23+23 24+24 74

350 | 01-13+13]0214+14] 03.+15+16[ 04+ 1616 05+17-17 | 05+ 1818
20 [13413+13[14+1414[ 1515 15[16+16-16] 171717 18 18+18
01 02 03 04 05 06

06+19+19 08+20+20,
19-+18+19 20+20+20,
o7 08

09+21+21| 10+29+22] 11+23+23 | 12+24+24] Z5
+21+21 | 22+70+22)| 23+23+23 | 24+24+24] Z6
09 10 11 12 dPipe

Mpyrrel no OCT 108.764.01-80; cTpykrypa wenw - 07+19 (Pmax= 2005 e/ A = 210 mm) OOoanavenme no dPipe = id="07/23"
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o 4 s e
OcHosHbIE \CMamemg | Harpysion | Pmax (Krc!
Alww) |07 107 702 514 815 1165 |0 4563 | 2050 | 2470 | 3420 | 4620 | 5720 | 6400
Brwa Tarn 70 11 12 13 14 15 16 17 13 19 2 24 25 Fa]
L 140 01 02 03 04 05 06 [rd 08 05 10 21 22 73 7]
Cm 1 » 20000 01+11 | 02+12 | 03+13 | 04+14 | 05+15 | 06=16 | O7+17 | 0818 | 09-18 | 10+20 | 2104 | 22+35 z
ueneii Pz [T 280 | 01+01 | 02+02 | 0303 | 04+04 | 05+05 | 06-06 | 07=07 | 0808 | 00=08 | 10+10 | 21=21 | 20-35 | 23+33 | 74
350 [ 01+01+11]02+02+12] 03+03+13] 04+04+14] 0+ 05+ 15[ 06-06+16] 07+ 07+ 17 08+08+18]08+09+ 19 10+10+20{21+21+24 ] 22+70-25 75
420 [01+01-01]02+02-02] 03+03+03] 04-04+04 05+05- 05| 06-06+06| 07- 07+07 | 08+08+0809+09+00[10+10+10[21+21+21 [ 22+20+2073-23+73| 7
K = o6 5|
araner |osTae il 01 02 03 ] 05 06 or 08 09 0| 11 12 13| dPipe
He onpenenena
Mpyrara
Pasep 07 - Mpysitisl no MBH 049-63; cpyxrypa yenu - 07+ 17 (Pmax= 1562 wc / A= 210 mm) OGo3nauenne no dPipe -> id="07/Z23"
Cefiamreckas rpynna/ysen ans s
@ Vzen Vsen Ans cemsH
Tun (xon) |73 o
Q rpymna
CTPYKTYPa Lenk
- . Mpys#uHa No
Kospuperms | Harpyan |
Ko, 3anaca Kosdh. vsmererus CTpyKTYPaE Luem
no HarpyaKe Harpysi
[JBuisoauts pesynstatsl Ana MIA [] oviavposats npu
OBosHavenne
Kommerapii
Mmoo Concel elp

BbinonHeHune pacyeTa, OLNOKN n npeaynpexaeHus

Jiis BEIOOpa XapaKTepUCTHK MPYKUH YIPYTHX MTOABECOK (OMOp) B 3aJaHUH HA pacyeT
JIOJDKEH OBITH 3a/1aH "cTapTOBBIN " HAOOP BHIYMCIICHU, KOTOPBIN onrcaH B [IpuioxeHun
V. IIporpaMma OCyIIECTBIISIET BBIOOP XapaKTEPUCTHK MPYKUH B 3aBUCUMOCTH OT 33JaHHOMN
tabmuiel npyxuH (komanaa SDEF), koadduiineHToB 3amaca 1mo Harpyske u
u3Mensiemoctu (napamerpsl PEAC u PVAR xomansl SPR), a Taioke BETUUMHBI
MUHHMMaJIBHON ¥ MakcuManbHOU cTpyKTypsl nenu (ZMAX u ZMIN). IIpu ycnenmom
3aBepIICHUH "CTapTOBOTrO" HAOOpa BEIYMCICHUH MPOrpaMMa MPOU3BOJIUT BHITTOTHEHHUE
OCHOBHBIX 3TallOB PACYETOB, UCIIOJIb3Ys BBIUMCICHHBIE XapAKTEPUCTUKHU IIPYKUH.
JloToTHUTENBHO B paboveM KaTayiore co3naeTcs (aiil ¢ pacumpeHueM <ums
3agaun>.dp5 , KOTOPBIN CONEPKUT JaHHBIE IS TOABECOK C BHIUHMCICHHBIMU
XapaKTepUCTUKAMH MPYXUH (B JaJbHEHUIEM 3TOT (aill MOKHO MEeperMEHOBATh B <UMS
3amaun | >.dp5 v uCmoap30BaTh KAK OCHOBHOM IS ITOCTIEAYIONTMX BBIUMCICHHH ).

[Tpu HeyauHOM 3aBepIIEHUH CTApTOBOrO Ha0Opa BHIYMCICHUN pOrpaMMa IpeKpalaeT
CBOE BBITIOJIHEHUE U COOOIIAET O MPUYHHE, 110 KOTOPOH HE yIaloch BEIOpaTh
XapaKTepUCTUKU NMPYKUH. J[JIs aHanu3a NpUYrMH HEyAaYHOro BbIOOpa MPYKUH
IIPOMEXYTOUYHBIE PE3YIIBTATHI MOKHO IIPOCMOTPETH B JINCTUHIE PE3yIbTaTOB U B
nporpamme PIPE3DV. Tociie oTKpbITHS TpOrpaMMbl U "BKITIOUEHUS " U300paKeHHS
MIOJIBECOK B ITPAaBOM BEPXHEM YIIIy 0TOOpaXaeTcsi KpACHBIM BOCKIMIIATENbHBIN 3HAK, a
"mpobremMHbIe" OTIOPHI OyAYT MUTaTh (BKIIOYUTH — BHIKIIOYUTH "MHUTaHHe" MOXKHO
komOuHanueit knasui ALT-E). Ilogsens Kypcop K moABECKe, Ha)aB Ha MPaByIO KIaBUIITY
MBIIIKK U BBIOPAB M3 KOHTEKCTHOTO MeHIO MyHKT "TlapameTpsl y3ma" MOKHO TPOCMOTPETh
uH(OpMAIMIO O MPOMEKYTOUHBIX PE3yIbTaTaX.

Hmxe MNPpUBEACHBI U MIPOKOMMCEHTHUPOBAHBI HanOoJiee TUITHYHEIC CUTyaluu, CBA3aHHBIC C
HEBO3MOXHOCTBIO BBI6paTL XaPaAKTCPHUCTUKU ITPYKUH !

Ilpumep 1
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Cxema:

Co00ILEHU S TPOrPAMMBI:

SH1.dph - 0 error(s)

solwve = Op 1(RD: W -= done
Error: spring load out of working range

POST: Owwbrka npwW onpeleneHid pabodel HArpyIKKM Ha NPYHEMHHY NOLESCKY
POST: CM. peswnbeTaTbl

Mon ——— T P I e —_e— e e

KoMmMeHTapuu:

ITo pesynpraram pacueTa Ha '">KECTKMX OIOpax' peakius B MOABECKE OKa3alach
OTPHIIATEIBHOH, T.€. B JAHHOW CXeMe HEBEPHO BHIOPAHO MECTO IS YIIPYTrOid OTIOPHI.

Ilpumep 2

Cxema:

© 2025 LIKTU-Bubpoceticm



MpunoxeHue VI 331

Co00111IeHI S TPOIPAMMEI:

SHZ .dph - O error(s)

Solve » Op 1(R): W -» done
Solwve > Op 10A): WHP4T4D -» done
Error: =pring load out of working range

POST: HegoImMoxHO NoAobpaTe NPYHWMHY Mol pabodyt HACPY3IKY
POST: CM. pesynbTaThl

KomMeHTapuu:

B aTOoM mprmMepe HaMepeHO 3a/1aH OYEHb OOJIBINON BEC 3aBMIKKH, M TIPOrpaMMa HE MOKET
BBIOpaTh MPYKUHY C TpeOyeMoil HecyIlel crnocoOHOCThI0. OOBIYHO, JIJIS pEIICHUS TAKOTO
poJia mpobseM ObIBAET JOCTATOYHO YBETUYUTH YUCIO IeNel NI TOCTaBUTh
JOMMOJIHUTCIIbHBIC OITOPHI.

Ilpumep 3

Cxema:
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A

Co001LeH S TPOrPaMMBI:

Solwve = Op 1(R): W -= done
Solve = Op 10A): WHP+T+D -= done
Solve = Cold(B): W+P+T+D -= done

Error: spring load out of working range

POST: Hepo3IMomHO NOAOEPATE Npy#MHY € Tpebyewbm pabodud xofom (Fref = Pmax)
FPOST: CW. pPEIYNBTATHI
- e

—_ - -

KommMmeHnTapuu:

B sToM nmpumepe okazanock HEBO3MOKHBIM 0100paTh MPYKUHY 1715 pedepaTuBHOIl (B
JTAHHOM CJIy4ae XOJIOJHOM ) Harpy3ku. Ha TpeTbeM 3Tane cTapTOBBIX BRIUUCICHU N

IporpaMmma MpoBepsieT HEPABEHCTBO:
PMIN < Pref < PMAX/PFAC
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B ciyuae HEBBITTOJIHEHUS ATOTO HEPABEHCTBA MTPOrPaMMa IBITACTCs BEIOPATH MPYKUHY C
PFAC = 1. Ecnu u 310 He ygaercs, TO IporpaMma 3aBepIIacT BHIMOJHEHUE PACUETOB C
coo0IIeHneM 00 oImOKe.

Takue cuTyaiyl BO3HUKAIOT KaK MPaBUJIIO IPH OOJIBIIMX BEPTUKAIBHBIX TEMITIEPATYPHBIX
nepeMeleHusx Tpyoonposoa. Pemenne qanHoM Tpo6aeMbl BO3MOXKHO I10CIE aHAIN3a
IPOMEXKYTOYHBIX PE3YNILTATOB: €l paboyas Harpyska P, Ha moiBecky Oim3ka K

MaKCUMAJIbHOM M TpYOOIIPOBO/J PH OXJIAXKAECHUHU "NOTpyXaeT" moABECKY, TO HEOOX0AUMO
pasrpy3uTh ATy MOBECKY JINOO0 myTeM yBenudeHus ncia meneit (NC), mubo ycTaHOBKOH
JIOMOJIHUTENBHBIX OIIOP, HECYIIMX BECOBYIO HArpy3Ky. J{pyroii myrb COCTOUT B TOM, YTOOBI
JIaTh IIPOTpaMMe BO3MOKHOCTh BbIOOpa Oojiee "MATKUX'" MOBECOK ¢ OOJIBIIMM pabouuM
XOJIOM (U151 9TOTO HY)KHO yBean4uuTh napamerp ZMAX). Ecnu ske HU 0HO U3 3TUX
pelLIeHUI He YIOBJIETBOPUTEIBHO, TO BOZMOXXHO NPUMEHEHHE MO/IBECOK TOCTOSIHHOTO
yeunus (Harp. u3 karajgora LISEGA). Jlyis MoaenupoBaHus TaKUX MOABECOK B TpOTpaMme
ciemyeT BrIOpaTh "MOIB30BATENBCKYIO" IPY)KUHY C "HYJIEBON" )KECTKOCTHIO U TpeOyeMOi
paboueli Harpy3Koii:

Mpy»uHHan nogeecka {(onopa) g ¥ane = El
Hrcno AnkHa TarH I 1000

UEnEH

I 2
FaTanaor IHE onp. - I McnonHeEHHE IﬂDﬂ.BEEKa - I
[Py sHHa DALLAA HArpySka

Paztep IHe DI‘IDE.EI.EH"I I 32000
Trn m He onpeaenena [

MHHHManEHaA MarcHraneHas HeCTKOCTE
HarpysKa HarpysKa LEMH

[ o

| ol

Moaobpate |
I_ OTENHMHHTE MPYHHY . ..
CERCMHYECKSA TPYNNa FOoMMEHTapHH

| |
Ok I OJTHMEHA Cnpaeka

Ecnu mpu BeIOOpE MPYKUH OKA3bIBAETCS HEBO3MOXKHBIM 00€CTIEUUTh OJJUH U3 TpeOyeMBbIX
napameTpoB (ko3dpunireHT 3amaca 1o Harpyske PFAC v TpedyeMyro H3MEHSIEMOCTh
PVAR), To mporpaMMa BbIJIa€T MPEAYIIPEKICHUE U TTPOIOJDKAET padoTYy:
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Solve = Op 1(RJ: W -= done
Solwve = Op 10A): WHP4T+D -= done
solve = Cold(E): WH+P+T+D -= done

warning: spring load wvariation = desired
warning: 1i1ft-off from one-way supports

Solve = 0Op L({BJ): WH+P4+T+D4+FR+SW -= done
Solve = Op 1{C): wW+F -= done
Solve = Cold(E): WH+P+T+D4+FR+5SW -= done

warning: 1ift-off from ocne-way supports

FOST: LSl S_I LCS sUM HanpaseHna S_TI (31an 1)

POST: LSZ FORC LC4-LCS SUM BHYTR. wCunua (31an 22

POST: LS3 S_IT LCS+LSZ2 SUM Hanpaskerma S_II (3T1an 20

POST: L4 FORC LC4-LCS REF BHYTR. wCunuAa (3Tan 420

POST: LS5 S_Iv LCH-LS4 SUM HanpaxeHwAa S_Iv (31an 4)

FOST: LS6 DISP LCS sUM BEecoBrle nepemewsHKMA (3Tan 1)

POST: LSY DISF LC4-LCEH SUM Brammele nepedeaweHiKa (3Tan 30

POST: LSB SURP LCd sum Harpyakn B pab. cocTtosHum (3tan 23
FOST L59I SUPP ) LCE SUM Harpy3ki B xon. cocCToAHuMk(3ITan 4)

B npusenennom npumepe cooduenue "Warning: spring load variation > desired"’
03HAYaeT, 4TO ISl OAHON MM HECKOJIBKUX MOJIBECOK HE YaI0Ch TOOUTHCS BBITIOTHEHUS
ycnoBuit o usMensiemoctu (PVAR).

CooOrmienue "Warning: spring load safe factor < desired"” o3nauaer, 4To JUIst OTHON MU
HECKOJIbKMX IMOJIBECOK HE YaJIOCh JOOUTHCS BBIMOJHEHHUS YCIOBUH 1O KOAMUIIUEHTY
3anaca o Harpyske (PFAC).

CooOrmierue "Warning: lift-off from one-way support” oznagaer, 4to Ha
COOTBETCTBYIOIIIEM JTAlle pacyera OJHa U3 OJHOCTOPOHHHUX OIOp OTOPBAIACh H HE HECET

HarpysKy.

B nanpaeiimem, mpu npocmotpe pesynbratoB B PIPE3DV "mpo6iemubie" omopsr OymyT
MUTIaTh, @ B IUCTHHIE PE3YyJIbTATOB CO CBOJHBIMU TaOJIMIIaMH HAIIPOTUB 3TUX ONOp OyAeT
CTOSITb COOTBETCTBYIOILEE COOOILECHUE.

PesynbTaThl pacyeTa

Mpn ycnelwHom 3aBepLueHun pacyeTa MHdopmaums o6 ynpyrmx onopax/noaBeckax
pacnedvaTbiBaeTCs B cnefyolmx Tabnmuax: "XapakTepucTmki Npy>XUHHbIX Onop 1 NoaBecok (ans
MOHTaxa)" (®Padn <>.sup). B a1y Tabnuuy npor3BoanTCS nevatb TONbKO ANt YyNpyrux onop,
NPUBS3aHHbIX K Katanoram, BHeceHHbIM B dpann sh.dbs. [nga kaxgoro katanora neyartaetcs
oTaenbHasa Tabnuua. [ns nogBecok us pycckux ctaHgaptos (OCT, MBH) Tabnmua neyataetcs B
crnepytoulen opme:

Tabnuua "XapakmepucmuKu NPYXXuHHbLIX Orop U nodeecok (05151 MoHmMaxa)" (Paiin < umsa
3apauu >.sup)
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FrEr FAPSETEPMOTHENM TPYHMEHEX CII0P M ODOLESCOE (I7H MOETaws) . Crammsapr OCT 108. 764 _01-20

N cropsr NC Copyer. EEICOTE TIN HIH oPuwar Harp. Ha oopy EMIMMELS IS} b WSEHMA
{7 =em) 17T Hce. Hpab. H xon. H 1= P pab. P xom. P cefic. D iiyid DZ

-1 1 1*17 34E 248 272 BTz 2.17 & 15 ] =17 —Z4
N 37 z 1*04+ 177 125 142 149 a.&57 .26 -1a z =30
1*1le& 2E7 ZEz Z7E Z7z

NC - YWMOMO IRIIe

H cE. - BHCOTA IPYHTEE E CEORONEOM COCTOMIDS, L

H paf . - BHCOTE TPyHIeE B pafouen CoOCTORERDL, ML

H xoor. - ERCOTAE IPYHMHEEL E HOMOTHOM COCTORHMM, bid

H 1= - EHCOTA IDVHHMHEL IIPM ODHOSTAIHHOM SaTmHEe,

P pah. - Harpyswa Ha onopy B pafoden cocroRimor, wH

P_xom. - HalpyIKa Ha OIIOPY F XOMONEGM CoCTomEmH (Bez cpems), ®H

P cefic. - CefCHMMYecKad HalpyEKRa Ha omncpy, ®H

[, DY, DI - EMIDOMGIC ITSPSMEWSHMA MEKIY XOTONEEM M pabBoursd coCTomHEIeb, Wb

BennuuHel H_pab., H xon., P_pab. n P_xon. ne4yataloTca B COOTBETCTBUM C NapameTpamm
LOAD_HOT n LOAD_COLD. AHanormyHo nponcxoguT BblYMCIIEHNE "BUOMMBIX NepemeLl eHniA".
BenuuuHa H_13 nepecuutbiBaetcs no Harpyske R, onpefeneHHomn Ans nepsoro BCTPETBLLErocs B

pacyete LC ¢ Tunom 'OPER_A":
Ro=Pn* %"k »

rae kg — eCTKoCTb NpY>XMHb, kﬁ - MOSHbIE NEePEMELLLeHNs, Bbluncnsiemble B pacyeTte Tuna 'OPER_A'

,D,J'Iﬂ 3apy6e>|<Hb|x CTaHOapToB 3Ta Ta6n|/|u,a ne4vyartaeTcd B daopme:

Frr FAp SR TEPMOTHEHM OPYHMHEEX OTI0P M IOLESCOE (OUA MoHTawa) . Cradmapr Lisega cat. 2010 Type Z1/72E5729720

Homoper HNC mpiyscfis MOOOHEHME LWRATS IpeMEl.  HAUp. HS D VHEEY EMIMMEIS IS} SHMEUSHHA
[F=am) Ix D_r P ypaf. P _xom. P_cefic. i oY DZ

Im-1 1 45Z zl ZE 42 7E 2.17 .0 11 =17 —Z3

-z Z 472 zl EE &d 22 2.84 7.6E Zz -1 -17
IM-4 z 4.3 21 25 150 107 6.91 .34 33 -5 4z

IM-5 z /4521 231 149 3.33 4 .24 7 -5 8z

IM-& z 4/4521 173 107 5.72 732 L4 71

-z 1 472 zl EE 14 =] E.z2d4 420 @2 -14

TRoPabde o ST -

HC — MO0 LISTe

P pak. - HATPYINA HA OpyHsary B opabovem cocromos:s, ®H

P xom. - HATPYSKAa Ha PVHTOL; F XOIOLHCM COCTOREFS: |(Bez cpens), xH

Dx, Do - IedopPMATHMA IMPFHFMER LIIH XOMOTHODO M DMOPAYErc COCTORHMA (HS WEASTS IINWHMEE ), I
P cafio. - CceMCMMMeCHAR HAapyIRa Ha oinopy, mH

L, DY, D2 - sMpoEe DISpeMSWSsDHE WMEWKF XOIoMEED M pab oorsd CoCTOREIEM, MM

B omnnume oT pyccKknx ctaH4apToB B 3TOW Tabnuue neyartaroTcsl BEMUYMHBI, KOTOpble 00bIMHO
yKasbIBaKOTCA Ha LUKane MpyXuHbl: Harpy3ka Ha Npy>xvHy B paboyem 1 XONO4HOM COCTOSIHUSX, a
TaKXKe MNoroXXeHne ykasarensi nepemeLy eHuin (oecdopmMaums NpyxuHbl). Takke Kak 1 B NpeablayLLen
Tabnuue, neyatb BENMYMH A1 XONOL4HOMO M ropsiyero COCTOSIHWS MPOM3BOAMUTCS: B COOTBETCTBUM C
napametpamu LOAD_HOT n LOAD_COLD. Ecnu a1 napameTpbl He onpegerneHsbl, To
COOTBETCTBYOLLME rpadibl TabnMUbl HE  3aMNONHSATCS.

Tabnuya " CeodHast mabnuuya Ha2py30K Ha NPY>XUHHbIe onopbl u nodeecku " (Paln < ums
3ada4u >.sup)
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x> Cromsan rafioors Harpy=ox Ha IPFHPEEEE OMOPE M IIONESCKHM (ECe STAIE pacdera)
FIer IIPHHEA P mp. P paf. F= war L L Lz pacyem
155 472 5.15 8517 l.z u] 1z -15 -24 LE02
ImI-1

&_ &0 1.5 19 u] 1 -1 Lso9
E40 4,z L8 E_ 24 1.6 1 29 -3 -14 Lsog
ImI-3

430 1.2 19 u] 1 u] La03
Throde™y SETE
P op. - DpOERTHaA Harpyska, ®HH
P pab. - HArpyI®a INE pacdeTHo o pexssia, kH
F& - =Tamac 0 HATp YIRS
rar - MEIMEHASMOCThH, *
L, DY, D= - INepEMellEHMA LJH pAaCYe THODO OO0 CToAHKHA
L=0z - Harpy=mr B pab. cocrompos (Jram 2)
Laoa - Harvw=miM E XOJ. COCTOARROL]3rars 4)

KonnyectBo CTPOK AN KaXk4on onopbl onpeaenseTcsi YUCIOM COOTBETCTBYHOLL MX OUPEKTUB B
komaHge POST (res="TYPE'"). BennuuHa P_np. 6epetcsa nnbo n3 pacdeta, nmetowero n 'dsgn’,
nmbo n3 pacyeTta, cneumdgmumpoBaHHoro napametTpom LOAD DES. BennumHa nsmeHsaemMoctm
onpegenseTcs ANs KaXAoro COCTOSHUSA MO OTHOLLEHUIO K BENMYNHE NPOEKTHOW Harpy3ku. [Ans
COYETaHWI Harpy3oK, BKIOYaLWUX CENCMUYECKME, BENMYMHA UBMEHAEMOCTU He NevaTtaeTcs.

UHOuesuOdyanbHbIe mabnuybi Onst Kool ynpyaol onops.l.

B pononHeHwe k Tabnuvuam, ykasaHHbIM Bbillie, AN KaXa0n ynpyrov onopbl B daine <ums
3adayu>.sup pacrnevarbiBaeTca Tabnuua crnegytoLlero suaa:

=r= V=am: 290 (IO-&)

Tramx Ormopst: Opy#CEHSA IIOLESCKa, <Moo Iernsr: NC = 2

Thosr#paEsa 474771 (LISEGR). (Mapcranmrent pabowrgr xog — 300 mm

Ioek THAR HAT DG ZRE: 11549

TEope THY SCKSA MOHTSHHAA HarpVIRa 14716

b Pmax Pmin F&2 H 70 H 140 War
| HEImOEE ) (MO 2 TR EL) ]

1l Harpy=ee ¢ pab. cooTommM 11440 Zoaoo gEE0 1. 7Z 1
Z Harpy=mi B XOJ. COCTORHH 14537 Zaaaoo gE&0 1. 37 Z27  dwar 1)

Bo=SMoMEHEe MOTIOMHEHMA I VHEEE . Z1

Topr= 0T ATEHEE FOFITMA M IIEPeMEWSHMA

Fx Fyr Dx Ly

{HerroHEL ) | 1L TN IR TR )
1l Harpy=re ® pab. cCooToRHEM &20 —-403 4. 71 —-35.7E
Z Harmpy =iy B XOJI. COCTORHH 1 —-43 0.0k -3_.E9

Ota xe Tabnmua otobpaxaetca B nporpamme PIPE3DV npu npocmoTpe "mHdopmauun ob yane".
Yucna, neyaraloLnecsa B aTon Tabnuue, onpeaensoTcst No npasuram, NpuBeaeHHbIM Bbille AN
aHarnorn4HbIX BEMUYUH.

Mpy ycnewHoM BblIGope XxapakTepucTvK NPY>KWH B doaine <ums 3adayu>.res nevataeTcsl CBoAHas
Tabnmua co Bcemu NofBeckamu:
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>>> Tabauua 1. PesynbpTaTe BHOOpa NPYXMH (Harpy3Ka Ha OOHY Lelb)

V3zen NC IIpyxuHa K Pmin Pmax pd Ph Pc RO TRAVEL var FS
g2_530 1 08/21 376.3 0 26341 19727 19531 19888 19881 1 1 1.32
g7_840 1 05/z2 83.4 0 11670 6908 6869 8329 8385 18 21 1.40
IIpuMeyvaHuA :

NC - UMCJIO NPYXMHHEX Lenen

K - XeCTKOCTb OIHOM uenyu, H/mMMm

Pmax - MakcuMalsibHad Harpyska, H

Pmin - MMHMUMAaJNIbHasa Harpyska, H

Pd - NpOeKTHas Harpyska, H

Ph - Harpyska B paboueM cocTosHuu, H

Pc - Harpys3ka B "xosomHoM" cocrosaHum, H

RO - TeopeTMyeckKas MOHTaxHasd Harpyska, H

TRAVEL - paboumit xOn MNPYXMHE, MM

var - KO®(OOMUMEHT M3MEeHAeMOCTH, %

FS - pacueTHH kO5dOMuLMEHT Banaca no Harpyske: FS = MIN ( Pmax/MAX(Ph,Pc); MIN(Ph,Pc)/Pmin)

A npu BO3SHMKHOBEHUA owmnbok aTa Ta6n1/|u,a nMmeetT Bna:

COOBIIEHNA OB OIVBKAX:
NpeaynpeKaAeHHs U

HeBO3MOXHO nomobpaTh NPYyXMHY C TpebyemeM paboumm xomom (Pref > Pmax) coo0uenus 06 ommnbdkax

>>> Tabmuua 1. PesymnbTaTe BHOOpPa NPYyXMH (Harpys3Ka Ha OOHY LeIb)

Vzen NC IIpyXxMHa K Pmin Pmax Ph Pc RO TRAVEL var FS
92 2 6/1 13330 40000 16486 -2 1.24
98 2 40 100000 15845 -53 6.31 (Pc !)
336 1 3/1 1660 5000 2091 -3 1.26

IS TIO/IBECOK, XapaKTEPUCTHKH KOTOPBIX HE
YAQIOCh ONMPEEINTD, eYaTarTCs
MaKcHUMallbHasi i MUHUMalIbHasi Harpy3KH Ha
NpPYKUHY U3 COOTBETCTBYIOLIEH TaG/IHLIbl NPYKHH

Ctpyktypa c¢panna SH.DBS

®ailn coepKUT OMUCAHNE XapaKTEPUCTUK MPYKUH (TaOIULIbl IPYKHUH) B COOTBETCTBUU C
IPOMBILUIEHHBIMH CTaHAAPTaMU U3roToButTeneid. CTpOKH TabIULbl COOTBETCTBYET
MaKCHMAaJIbHBIM BeTMYMHAM "pabouero xona" mpyKXHHBI, CTOJIOIBI — MAKCUMAJIbHON
Harpyske, KOTOpYyIO MOXKET BOCIIPUHSTh MPYXKHUHA.

I[J'ISI OIINCaHH A TaGJ’II/II_[ MMPYKHUH HUCHOJIB3YHOTCH CICAYIOIMEC KOMaHbl U TapaMETPhI.

STITLE "Hwma" "Onucanue”:

"Umn" — HanMEeHOBaHME CTaHAapTa, ucnojb3yromeecs B komanae SDEF (mapametp
STAB). "Onucanue” — vHpopMaIUs O CTAaHAAPTE.

SUNIT _LOAD 'load’ coef - xomana 3agaet kodhpuIiueHT nepeBoa sl pa3MepHOCTH
Harpy3Ku, IPUBEICHHON B KaTAJIOTe K HBIOTOHAM;

SUNIT _DISP 'disp’ coef — xomana 3agaet KO3POUIHESHT IepeBoa sl pa3MEPHOCTH
HepeMeICHU A, TIPUBEJCHHBIX B KATAJIOTe, K MHJUTUMETPaM;
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$LOAD_MIN load , load, ... load — BennunHa MUHUMAIbHOM HATPY3KH JUIS K&KIOTO U3

TUIIOPa3MEPOB NPYKIUH;

$LOAD_MAX load,, load, ... load — BenmunHa MakCHMalbHOM HArpy3KH JUIsL KaKI0TO

U3 TUIIOPa3MEPOB MPYKUH;

$WRK_RANGE disp , disp,, ... disp, — Benn4rHbI MAKCHMAIBHO BO3MOXKHBIX

nedopManuii npyxuH (padbounii Xox);

[ [ ! ! 7 ’
SLAB_SIZE 'size,’ 'size,’ ... 'size '— METKH, COOTBETCTBYIOLIME HArPy3KaM

SLAB_TYPE 'type,’ type,’ ... 'tyep,'— MeTKH, COOTBETCTBYIOLME AePOPMALUAM PYKUH

$Z1_HEIGHT hght , hght, ... hght — BbICOTBI NPYKUH € pabouuM x010M 70 MM B

CBOOOJTHOM COCTOSHUH (MCIIOJIB3YETCS TOJIBKO JUIsl OTeUeCTBEHHBbIX cTaHAapToB: OCT
108.764.01-80, MBH 049-63, OCT 24.125.109-93)

$72_HEIGHT hght,, hght, ... hght — BHICOTBI IPYKUH ¢ pabouuM xoz0M 140 MM B

CBOOOIHOM COCTOSIHUM (MCIOJIB3YETCs TOIBKO JUIsl 0TedecTBEHHbIX cTanaapToB: OCT
108.764.01-80, MBH 049-63, OCT 24.125.109-93)

$Z1_DESIGN 'ab,"lab,’" ... lab,'— MeTkn 1is HACHTHPUKALMA IPYKUH ¢ pabovUM

XO0O0M 70 MM 13 OT€UYECTBEHHBIX KaTaJIOTOB

$72 DESIGN 'lab," lab,’ ... 'lab '— meTKu 115 MACHTUDUKALNK TIPYKUH C PabOYnM

xoxoM 140 MM U3 OTEUECTBEHHBIX KATAJIOTOB

$SPR_PTTRN XXXXX XXXXX, .... XXXXX_ — a0I0H JUIsl ONPEICICHHS CYIIECTBYET

JIM JaHHBIA TUIIOpa3Mep MPYKUHBI C COOTBETCTBYIOIMM pabounm xoaoMm: 0 —
OTCYTCTBYET, | — MPUCYTCTBYET; KOMMUYECTBO U (P B MAOIOHE HOKHO COOTBETCTBOBATH
pasmeprocti maccuBa SWRK RANGE

$TYPES typel " typel,’ ... ’typelj’— METKH JJIsI BOBMOYKHBIX HCITOJTHEHUM TIPYXKUH;

STYP_PTRN X, X, ... X/ - AOJIOH U1 UCIIOJIHEHUH NpYyKUH: 0 — TaHHOE UCTIOJHEHUE

JIOCTYITHO TOJIBKO JIJISl YIIPYTHX TTOABECOK; | - JAaHHOE UCMTOTHEHHUE TOCTYITHO TOJBKO JIJIst
MPYKUHHBIX OTIOP;

$TYP M ASK - 11e104nClIeHHBII MACCUB pa3MepOM, TOBTOPSIONM TAOJIHITY TIPYKHH.
Kaxxmoe 1enoe uncio npeacrapiseT co0oi "OMTOBYIO MacKy" ¢ JOCTYITHBIMH THITAMH
MCIIOJIHEHUH ISl KaKJI0TO TUIIOpa3Mepa MpyKUH

$PFAC — pexoMeHyeMbli 11 JaHHOU Tabnuibl napametrp PEAC
$SPVAR - pexomenyemblit s JanHOW Tabnuisl mapamerp PVAR

$ZMIN — pexoMeHAyeMbli 7151 JTaHHOUW Tabmuirel mapamerp ZMIN
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$ZM AX — pekoMeHayeMbIi sl JaHHOW Tabmuibl mapamerp ZMAX

Jliist kax ot Tabmuiel npykuH Haaunare komaua $STITLE, SUNIT LOAD, SUNIT DISP,
$LOAD MIN, SLOAD MAX, SWRK RANGE, $LAB SIZE u SLAB_TYPE
o0s3aTennbHO. OcTanbHbIC KOMAHIBI 330al0TCS MM HE 3a1al0TCS B 3aBUCHMOCTH OT
COOTBETCTBYIOIIETO KaTajora.

B nacrosieit Bepcuu nporpammsl aitin SH.DBS conepxut Tabnuiisl Ipy:KuH A7
CIIEYIOIIMX CTaHIapTOB:

Title HamMeHnoBanue cranmapra

OST80 OCT 108.764.01-80

MVN63 MBH 049-63

OST93  OCT 24.125.109-93

LISEGA Karanor LISEGA "Crangaptabie onops! 2010", I'pynna npoaykros 2,
NPY’KUHHBIE TOABECKH, IPYKUHHBIE ontopskl, Tunsl: 21, 25, 29, 20

LISEGA  Karanor LISEGA "Crangaptabie onopst 2010", I'pynna npoaykros 2,

E NPY)KUHHBIE TOJBECKH, IPYKUHHbBIE ONOpPBI, Tumsl: 22, 26, 28

GRADIORKaranor GRADIOR "Karanor s 1o/IB€COK U Omop TpyoonpoBoIoB",
OpYKUHHBIE OJIOKU: TUTIBI 1-4 (moaBecKH), 7 - ONOPHI

WTZNMAKaranor "[ToiBechl ¥ 0mopbl [uist TPYOONIPOBOAOB", MPYKUHHbBIE TOABECHI,

N HOPYKUHHBIE OMIOPBI IEPEMEHHOTO YCUJIIUS, CepUU MPYKUHHBIX nojBecok: FHD,
FHG, FHS u FDT, cepuu npyxunusix onop: FSS, FSP

UNISONSKaranor "Variable spring hanger" ot Unison eTech Co., Ltd.. Turm npyxunr VSS

(xom 30 Mm)
UNISON Karasnor "Variable spring hanger" ot Unison eTech Co., Ltd.. Tun npyxun VSM
ML (xom 65 mm) u VSL (xox 130 mm)
T2 [Ipyxuns! ¢ xogom 50, 100 1 200 MM u Harpy3koi B nuanasone 0-100 kH

(tabn. 12.2) u3z "TUTAH2, Katanor EN. CtanapTHBIX 3JIEMEHTOB OIMOPHBIX
KOHCTPYKIUH 17151 TpyOOIIpOBOJIOB COpPTaMEHTa, cOOTBeTCcTBYIoIEero ISO
4200:1991", Tuner 51, 52, 53

T2 XL  Ilpyxunsl ¢ xogom 50, 100 u 200 mm u Harpy3ko# B auamnaszone 53.3-400 kH
(taba. 12.4) u3 "TUTAH2, Karanor EN. CtanaapTHBIX 371€eMEHTOB OIOPHBIX
KOHCTPYKIUH 17151 TpYOOIIPOBOJIOB COPTaMEHTa, COOTBETCTBYIoIEro ISO
4200:1991", Tunsl 54, 55, 56

T2 RU  Ilpyxunsl ¢ xomom 70 u 140 Mmm u Harpy3koit B auanasone 0 - 58.5 kH (ta6u.
12.3) u3z "TUTAH2, Karanor EN. Ctan1apTHBIX 3JIEMEHTOB OIOPHBIX

KOHCTPYKIIUH U1 TpyOOIIPOBOAOB COpTaMEeHTa, COOTBETCTRYIOIIEeTO [SO
4200:1991", Tumer 51, 52

Bbi6op npyxuH ns katanora "LISEGA"

[pyxuns! u3 karanora LISEGA (rpynna npoaykros 2, [REF 6]) paznuuatorcs no Tunam
(KOHCTPYKTMBHOMY MCIIOJIHEHMIO), HECYIIEH CITOCOOHOCTH U 10 IMANa30Hy
MaKCHMaJIbHBIX pabouux nepemenieHnii. Karamgor npuBoauT 5 BapuanToB paboyero xoaa
npyxuH: 50, 100, 200, 300 u 400 mm. [Ipu >ToM ABA MOCIEIHUX BapuaHTa
""noopazymesarom npumeHnenue CIUMKOM OTUHHBIX RPYIHCUH U O0JIHCHbBL
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UCROJIb306AMBCA MOTBKO ROCTIE MEXHUYECK020 AHANU3A 6CeX YCN08UIL, 0COOEHHO 8
yyecmeumenvbHulx mpyoonposoonsix cucmemax' [REF 6].

@upma LISEGA npeuiaraer cieayronme HCIIOIHEHUS IPYKUH:
Jyist moiBecok (omop) ¢ Hecyei criocodHocThio 10 100 kKH

Tun 21 u Tun 25 —Hanbosiee 4acTo MPUMEHSIEMbIC IPYKUHBI JJIS TOJIBECOK, PA3THYAOTCS
110 KOHCTPYKTUBHOMY HCIIOJIHEHUIO:

HA n A8

—

()
/

Tum 21

Tuno 25

Tun 29 - npyxunsl [uist ynpyrux ornop. KoMrnoHoBka 3Toro ysia mo3BoJsier
YCTaHABIIMBATh MPYKHUHHYIO OMOPY MO TPYOOIIPOBO/I.

Tun 20 - "moBopauuBaronmecs’ NpyKHWHHbIE OMOPHI. B oTiiune oT Npy>KUHHBIX OMOP
Tumna 29, 3Ta KOHCTPYKIUSI MOKET BOCIIPHHUMATH TOPU30HTAIBHBIE TIEpeMeIicHus 03
OOKOBBIX YCPIHHﬁ, BO3HHUKAIONMX 3a CUCT CUJI TPCHUA:
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I
S

Tuno 29

AA AR ]

i
'
B

Twun 20

—
—
e
-

Jlst moaBecok (omop) ¢ Hecytel cmocoObHocTrio 0T 160 kH 10 400 kH ucnonb3yroTes
OJIOKH TTPYXKHUH:

Tun 22 — npyxuHHbIEe IOJIBECKH (aHaOr TUMa 21):
Tum 26 - nocazouHble TPYKUHHBIE TOABECKH MIEPEMEHHOI0 ycuius (aHajor tumna 25):

Tun 28 — npy>KuHHBIE OMOPHI (aHAJIOT TUTIA 28)

gus

Tum 26 Tuno 28

Tuno 22

I[J'ISI 9TUX TUIIOB HPY)KI/IH BO3MOJKHBI JIUIIIb HepBBIC 3 ararra3oHna MakKCuMaJIbHBIX pa60qp1x
nepemeneHuit (ot 50 70 200 mMm).

JIOTIOMTHUTENBHO K TIEPEYNCIICHHBIM TUIIAM MPYKUH KaTaJor MpeaiaraeT "mpyKuHHbIC
cBs3ku'" (TUT 27) U Tpareuy MPYy>KUHHBIX TOABECOK (TUTI 29). DTH UCIIOTHEHUS Aajiee He

paccMaTpuBarOTCH.
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Tum 29

B 6a3e qaHHBIX PYXKHHHBIX Mo1BecOK (paiin SH.DBS) BBeeHBI MPYKUHBI HCIOTHECHHI
21, 25, 29 u 20 (Tabmauua " LISEGA"). [Ipy>kuHbI C MOBBIILIEHHON HECYIIEH CITOCOOHOCTbHIO
(uctionHenus 22, 26, u 28) cogepxarcs B Tadnuue "LISEGA E".

PexomeHmyembie 3HaUEHU S TapaMETPOB, BIHSIONMX Ha BRIOOp IPYKUH, ITpU padoTe ¢
katanoroM LISEGA (komanner SDEF u SPR):

ZMIN = 1; ZMAX = 3; PFAC = 1.1, PVAR = 0.25

Jus 3amanust uneHTHGUKAIMU TpyKuHbl U3 Katamora ¢upmer LISEGA B dPIPE
UCIOJIB3YIOTCA CIEeNYyIoIMe IoJs K3 OO0O3HAYEHMS] MPYKUHBI: MepBble 2 LUPPbI —
UCIIOJTHEHUE MPYKUHBI, TPEThS IIU(pa COOTBETCTBYET IPYIINIE HArpy30K, yeTBepTas udpa
— JMamna3oH MepeMeIleHU (X04 NPYKHUHBI), MociaenHue 2 uupbl OMPEaeIIsoT
IPOM3BOJICTBEHHYIO CEPUIO M B KOJIE PYKUHBI HE UCTIONb3yloTcs. Hampumep, npyxuna
«21C219» 3aaercs cieayrome KOMaH/I0M:

10: SPR nc =1, tbl = 'LISEGA', id = 'C/2/21', note = "21C219"
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¥npyraa cnopa

OCHOBHEIE ]CHEIJJ.EHH:H ] Harpyzkn ]

¥aen | 10 | AnuHa Tark Ijl
LI”':'"E WMmonHeHKke 21 -
LeneH
21 C219
Katanor | jsEga e OAWLEA Harpy3ka
He onpegeneHa
MNpy#uHa
Pazmep C
MCMMYECKan rpynna,¥3en ana ceasu
@ YIen ¥3en AnAa ceAzM
Tun (xon) 9 > |
(O rpynna
CTpyKTYDa Lenu
Mpy#uHa No
D YMONYSHMHD
KosdduueHTel l Harpyski
Kosd, zanaca Kosd, MIMEHEHIMA CTpyKTYpa LwenM
Mo HarpysKe HErpYy3KK
| 1.1 | | 0.25 | .

|:| BelBogWTE pe3yneTaTel ans MILA

[ ] ®mecposaTe npu T

ObozHaqYeHe
| 21C219| |
KoMMEHTapMI

[lomeows Cancel Help

16 MpwunoxeHue VI

Y4yeT MOHTaXXHOM PaACTAXKN NP NPOEKTUPpOBaHNN U pacyeTax

Tpyb6onpoBogoB

MoHTaxHas (xorogHas) pacTskka NPUMeEHSIETCS Ha TpyOonpoBoAdax C LeNblo YMEHbLLEHWS

343

TemneparypHOI Harpy3ku, nepegasaemMont Tpy6onpoBoAOM Ha NpucoeamHsieMoe obopyaoBaHue B

paboyem (ropsyem) COCTOSHUN.

Mpy NPUMEHEHNN MOHTaXKHOM PacTsXKKK CriedyeT yYuTbiBaTe CreaytoLl e obctosTenscea:
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17

e MOHTaXHas pacTsKKa CHWXaeT Harpy3ku Ha obopyoBaHve B paboyeM COCTOSHUM U NOBbILLIAET UX
B XOIIOHOM;

e npu MoHTaxe Tpybonposoaa TpyaHO obecneynts Heo6XoAUMY0 TOYHOCTL BbIMOMHEHWUS MOHTaXHON
pacTsXKKW, a B AanbHeENLWeM, Npu akcnnyatauum TpybonpoBoaa, MOHTaXKHYH0 PaCTsIKKY
HEBO3MOXHO MPOKOHTPONMMPOBaTh. YUnThiBasg 3To 06CTOATENBCTBO, pAg 3apybexHbix Hopm
pac4eToB Ha npodHocTb TpybonpoeoaoB (ASME BPVC NB 3600, ASME B31.3) npu onpegeneHun
Harpy3ok Ha onopbl 1 obopyaoBaHmne B pabodem (ropsiyem) cocTossHMM TpebytoT yyeTa Tonbko 2/3
OT pacYeTHON BENMUYMHBI MOHTaXXHOW PaCTsXKW, a Npy onpefeneHnn Harpy3oK B XOrnogHOM
COCTOSIHUM - MOSHOW BENUYNHLI MOHTaXXHOW PaCTSKKK;

e MOHTaXHas pacTsKKa He BMMSET Ha pa3Max HanpsKeHun mexay pabodmm n xonogHbim
COCTOSIHUSIMU U MO3TOMY He AOIMKHA YYUTLIBATLCH AN BbIMUCIIEHNS COOTBETCTBYIOLL UX KaTeropun
HanpsPKeHWN;

e pernakcaumsl HanpshKeHu OT CaMOKOMMEHcaUun B BbiICOKOTEMMNeEpaTy pHbIX TpybonpoBogax
NpuBOOMT K CaMopacTskke Tpybonposoaa B XONOAHOM COCTOSHUM BHE 3aBUCMMOCTU OT
NPYMEHEHNST MOHTaXKHOW PaCTsKKM. DpdeKT OT MPUMEHEHNST MOHTa)KHOW PacTsKKN NPOsIBISETCS
TONbKO Ha HayanbHOM 3Tane aKcnnyaTauum Tpybonposoaa.

B pamkax nporpammbl dPIPE MoHTaXkHast pacTsikka 3agaeTcs ¢ O4HOM CTOPOHbI B BUAE afieMeHTa
pacyeTHon mogemnm (cMm. komaHgy CS), ¢ Apyron CTOPOHbI MOHTaXKHYHO PacTsXKKy criegyeT ykasaTb B
3a4aHuM Ha pacyeT B Ka4ecTBE KOMMOHEHTbI Harpy3ok (mapameTp /oad, komaHga SOLV).
CraHpapTHble 3agaHusa Ha pacudeT ana Hopm MNMHAS m PL1 cogepxat pekomeHayembli Habop KomaHza
ANsl y4eTa MOHTa)KHON PaCTHXKM.

Mpunoxexnue VI

YyeT adbchpekTa HepaBHOMEPHOro pacnpeaerieHMs TemMnepatypbl No BbICOTE
ceyeHusa TpybonpoBoaa (TemnepaTtypHas ctpaTudpukaums).

TemnepatypHas cTpaidwKaums BO3HVKaET B FOPM3OHTaNbHBIX yYacTkax TpyGonposoaa B pesysbTaTe
nepemeLLMBaH1a ABYX NOTOKOB cpedbl C pasnnYHbIMU TeMmnepaTtypamMm 1 HU3KUMU CKOPOCTAMU. Mpu
onpeaeneHHbIX pexxrmax aKcnyaTtaumm BCreacTBme 3Toro adpekta NPOMCXOAUT HepaBHOMepHoe
pacnpeferneHve TemnepaTtypbl Mo BbiCOTe cevyeHus TpyBonpoBoaa, YTo NPUBOAUT K AOMNONHUTENbHbBIM
TemnepaTypHbIM HanpskeHsIM, KOTOpble MOXHO pas3faeninTb Ha ABe KaTeropuu:

- 06L e n3rnbHble HanpsikeHusi, 0By CroBeHHbIE pasHULIEN TeMMnepaTyp MeXay BepxHen 1
HWXKHEel YacTAMM ceueHus: BEpXHsIs YacTb TpyGonposoaa npu Gonee BbICOKMX Temnepatypax
CTpemMuTCs paclumnpuTtcs, a Gonee xonodHas (HWKHSS) YacTb TpyGonposoaa npenaTcTByeT
3TUM pacLUMPEHUAM 1 HaoGopoT,

- MEeCTHble HanpsKeHUs B paioHe rpaHuL, CTpaTMdMUMPOBaHHOW cpeabl, BO3HMUKaoLIMe U3-3a
HENVHEeHOro xapakTepa pacnpegerneHys TemnepaTypbl Mo BbICOTE CEYEHUs!.

Creayet oTMETUTb, YTO CyLLecTByioLLMe HopMbl pacyeTa NpoYHOCTV TpyGONpPoOBOAOB He
paccmaTpuBatoT CTpaTMgMKaLMIO B KaYecTBe NPOEKTHOM Harpys3Kku, O4HaKo Npu aKChyataumum
Tpy6onpoBoaa adhekT cTpaTMdmKaumm MOXeT UMETb BMSIHWE KaK Ha Harpy3ku Ha ornopbl
o6opyfoBaHve, Tak U Ha YCTarnoCTHYO NMPOYHOCTb.

B pamkax nporpammbl dPIPE peanusoBaHa criegytollas npouegypa 4nsa yyeta ctpatmgmkaumm:
aHanorn4yHo noaxoay, npmeegeHHomy B ASME NB-3653.2 ansa temnepatypHOro rpagueHTta no

TONLL MHe CTeHKM TpyBonpoBoaa, pacnpeferneHre TemnepaTtypbl Mo BbicoTe cevyeHus Tpybonposoga
MOXeT 6blTb MpefcTaBrieHo cyneprnosuuyen Tpex YacTteir: T — NnocTosiHHasA cocTaensiouwas, V —
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Mpunoxenue VIII 345

NMHENHasi YacTb pacnpegerieHns TemnepaTtypbl No BbICOTE CEYEHUSI C HYNEBOW CpeaHeN BENMYNHOM N
AT3 — HenvHenHasa 4YacTb pacnpeaeneHns, Takke NMeloLL as HyneBYI0 CPeaHIo BEeNUUYUHY.

Tir&) T ]

LY

PasnoxeHune CTpa'I'I/IdZMKaLI,I/IOHHOFO pacnpeneneHna temnepatypbl MO BbICOTE CEYEHUA Ha TpU
COCTaBIiAOLW ne.

,D,J'IF-I onpeaerneHna BbllleyKa3aHHbIX napamMeTpoB MOryT ObITb MCMNOMb30BaHbI cnegywuine deMyJ'IbIZ

=il

T:—[—:ﬁ rf_ ~ I_,p j ¥ T(r.8) dr d 8

5 =2 [ ]
da g " AT(r,8)sinddrdé
;TTI:.rf _%3) .I-_,JQ _I-;,.I ('r: :'SII'.I. I

AT, = max|T(r.8)-T-Vranéiz, )

roe:

T(r,0) — dyHKUMA pacnpedeneHns TeMnepaTypbl Mo CEYEHMIO B 3aBUCUMOCTU OT paauyca v
yrna, °C,

o — BHELLIHWIA paguyc TpyObl, MM

r; — BHYTPEHHWUA paaunyc Tpy6bl, MM

6 — yron, OTKnaabIBaloLWNACHA OT FOPU3OHTarNbHOW LEeHTpanbHOM IMHUU CeYeHns
r — KoopauHata no paguycy

Mocne onpeneneHus sBenuynH V n AT3 (3™ napameTpbl onuckiBaTCA nageHmgmkatopamm STRAT u

DT3 cootBeTcTBEHHO, CM. KOMaHay GRAD) nporpaMmma BbIMUCIISIET pacnpeneneHHbin narndatoL ni

MOMEHT Meq' KOTOPbIA OONOSMHAET Harpy3ky OT TeMnepaTypPHbIX pacLUUpPeHnii:
E*[*g*F
ey = ———
By
roe:

E — Moaynb HOHra (ynpyrocti) matepuana tpy6bl (MIMa);

| — MOMeHT uHepuun ceyveHmnsa Tpybonposona (MM4)
o — KoaddmumeHT TeMnepaTtypHOro pacumpenus (Mm/mm/°C);

V — nnHenHas cocTaBnsioLaa temnepaTtypHoro pacnpegenenus, °C;
DO — BHELWHW gruameTp Tpybonposoaa, Mm.
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CnpagBka no dPIPE 5

18

[ns yyeTta Harpy3ku OT cTpamdmKaumm Ansg 3agaHHOro pacyeTHoro cryyas B napametpe LOAD
(komanga SOLV) crieayet ykasats naeHtmmdwmkartop "BOW" (Hanp. LOAD="P+T+W+BOW/"). CrneayeTt
“MeTb BBUAY, YTO pacnpefeneHHbIM 3rubatoLy M MomeHTom M, ByyT HarpyxatbCsi Tonbko

y4acTku TpyOonpoBoaa, nexatime B ropusoHTanbHON nnockoctm (napametp BOW_PITCH koMmaHabl
CTRL ycTaHaBnMBaET NpUeMIieMoe OTKITOHEHUE TPy Obl OT rOPM3OHTaNbHOW MIIOCKOCTH).

- NpV BbINOSIHEHNM OLEHKU YCTanocTHon npovHoc™ no Hopmam ASME NB-3600 ypasHeHve 11
(NB-3653.2), pacyeT MeCTHbIX MUKOBBLIX HAMPSXXEHWUIA, [OMNOMHAETCS YIEHOM: Ea|AT3 |, roe |

AT3| - MakcMMaribHasa BENMYMHA HENMMHENHOM COCTaBnAoL el cTpamdmKaumMoHHOro
pacnpeaeneHunst Temnepatypsl, °C.
- B paMKax pacyeTtoB no Hopmam NMHAD, nobaeka EOLlAT3 | yuntbiBaETCA NpY BbIMUCTIEHNN

Hal'lpﬂ)KEHI/IIZ KaTteropum (G D,J'Iﬂ JTOro HY>HO 3aAaTtb BEJIMYNHY 3TNX OONOJIHUTESIbHbIX

aF)K.
HanpshkeHWn B SIBHOM Buae Yepe3 napameTtp STRESS.

MpunoxeHue IX

YyeT oceBbix gedpopmauuin oT AaBreHUs

Mpy aencTBUM BHYTPEHHErO AaBMNeHUs B TOHKOCTEHHOW Tpy6e ¢ "AOoHbILLKaMKn" BO3HUKAIOT
clefyloLi e cocTaBnAoLL e HanpPsHKEHHOro COCTOSAHUA:

e KOIbLUeBble HanpsaXeHua:

o PP
1t
e [POOOJIbHbIEe HAaNpPAXeHUA:
N
ooy

roe:
P — BHyTpeHHee aaBnenve; D — cpegHuin anameTp Tpybonposoaa; t — Tonw uHa CTEHKM.

Kak npaBumno, 3™ KOMMOHEHTbI HAMPSPKEHUIA YYUTLIBAIOTCA HanpsiMyto (6e3 BblMUCIIEHUS BHY TPEHHMX
YCUIUIA) B COOTBETCTBYHOLLMX (bopMynax pasnuyHblx Hopm pacyeTta Tpy6onpoBOAOB Ha MPOYHOCTL B
CoYeTaHUM C MOCTOSIHHbIMK Harpyskamu (Bec+aaenenue). OgHako, MOMUMO BbILENPUBEAEHHbIX
HanpsbkeHWn, BHYTPEHHee [aBfeHve Bbi3blBaeT B TpyOomnpoBoae paauanbHble M NpoAosibHble

aegopmaumm:

oy Mooy F-D Ty MOy F-D
=—- = 050 H gp=—- = -3
R R Ta- L A ae

roe:

€y, — KorbLesas aedopmaums, €, — NPoAoMbHas Aedopmauust, E — Moaysb ynpyrocm, -

KoadpmupmeHT MNMyaccoHa.

W, ecrm konbueBbIMU fedopMauusiMu, B CUMy OTCYTCTBMSI UX CTECHEHMSl, MOXHO MnpeHebpeyb, TO
YyY€eT BHYTPEHHErO AaBMEHUs, C TOYKU 3pEHUsI NPOJOSbHLIX AedopMauunii, B ONpeaeneHHbIX Cryyasx
MOXET AaTb BKNaf, COMOCTaBUMBLIA C TeMnepaTypHbIMU pacLumpeHusamn. [Ins oueHkn 3Toro adxekta
MOXHO BOCMOMb30BaTLCA hOPMYIio MepecyeTa 3KBUBANEHTHOW TemnepaTtypbl, COOTBETCTBYIOLLEN
aedopmaummn Tpybonposoaa OT BHYTPEHHErO AaBMEHUS:
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P.D
AT =_""" (-2
eq. 4-:-3-5:( )

rae o - TemnepaTtypHbii KO3GMLMEHT NIMHEHOro PacLLMpPeHms.

Ona 6onblUMHCTBA CTAHUMOHHBLIX TpyOGOoNpoBOAOB, paboTaloLlmx NpU BbICOKMX TemrepaTypax, 3TOT
adhbekT HesHaumTeneH u AT cocTaBnseT BenuuuHy nopsagka 5-10 °C, HO Ans NPOTSPKEHHbLIX
TOHKOCTEHHbIX  TpybonpoBoaoB, paboTaloliMx NpUM  HEBBLICOKUX  TemnepaTtypax, BenuduHa
3KBMBANEHTHOM TemnepaTypbl moxeT gocmratm 40 - 50 °C. lNpu atom B TpyGonpoBoge, NOMUMO
HanpsiXeHW, BbI3BAHHbIX €70 PAcTKEHNEM OT [aBrieHUsl, BO3HWUKAIOT OOMOSMHUTENBHbIE HArpy3ku Ha
onopbI U NpucoeauHeEHHoOe 06opyaoBaHueE.

MockonbKy Harpyska, Bbl3BaHHasA "pacTskeHvem" TpybonpoBoga nod AeVCTBUMEM BHYTPEHHEro
JaBrieHnsi, No CBOEeW MpuUpoAde OTHOCUTCA K CaMOypaBHOBELLIEHHOW (BTOPUYHOM) Harpyske, TO U
adhdekT pacTskeHusa TpybonpoBoda OT BHYTPEHHEro AaBrieHnsi JOMKEH YUUTbIBATbCA B COYETaHUM C
AedopMaLMOHHbIMK  Harpyskamun  (TemnepaTtypHble  pacluMpeHus W CMelleHus  ornop), a
OOMOMHUTENBbHBIE  HAaMPsDKEHWs1  OOMKHbl  OLEHMBATbCA MO COOTBETCTBYHOLMM  KaTeropusm
HanpsHKeHWN.

B dPIPE y4yeT oceBbix gedopmaumii OT BHYTPEHHEro OaBfieHUs peanu3oBaH BBedeHuem onummn PE
(komanga SOLV). lMpun HeobxogmMmocT ANsi COOTBETCTBYIOLWLErO pacyeTHOro cryydyas 3ToT duiaxok
JorkeH ObITb BbicTaBneH kak PE = 'YES":

3agaHue Ha pacyét, Hopmbl pacyéta: PNAE. - 0O x
Ny
Pacuet c onpegenetwen paBiouns HarpysoK W sbiGopom npyxwH (H1)
Tun  Pemwm  Harpyska Pend.  Fiic MLS Hng. 5tf.| PE|] TMO KorameHTapumil ]
LC1 D5... | SOPER (W Het Il [a | Ol O |Onpegenerwe patouwx H...
LCz OP... | SOPER |W+P+T+D Het O [a |:| Ol O |Pacuet Ha nonHywe Harpy...
LC3 QF... | SCOLD | W+P+T+D Het O [a Ol O | BuGop npysan
LC4 CP... | 80PER |W+P+T<D Oa Oa Ol O | 3van Il inonnas narpyska)
LCR SU... | SOPER |W+P Het 1 Ped. ] 1 0 |3wanl
LCE COP... | 8COLD |\W+P+T<D Oa Oa 1 O |3van IV (xonognas Harpy... o
Twn Mpaewno  [evats Eg;iii:ﬂ; KomMmMeHTapMiA ”
b LS SUM LC5 Hanprkerua 52 (HY3)
L52 SRK SUM LC4-LCB Hanprxenua S
L53 SAF SLIM LC4-LCE HanpaxeHun Saf 9
Mocpousccop  OWHaMuueckne pacu;m

19 MpunoxeHune X

OueHKa Harpy3okKk Ha NnaTpyoku apmaTypbl OT Tpy6onpoBoaoB

OueHka npousBoguTCA B COOTBETCTBMU C LOKYMeHTOM "TpybonpoBogHasa apmatypa Afs aTOMHbIX
CTaHumn. obume TexHuyeckne tTpebosaHusa HIM-068-05", [REE 14]. NaHHble u3 MNpunoxeHna 8 aTtoro
OOKyMeHTa 3aHeceHbl B 6a3y AaHHbIX, Haxoasdwyiocs B danne "viv_ott.dbs". ®ainn nmeeT TeKCTOBbIN

chopmaT v crieytoLyo CTpyKTypy:
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=181x]
File Edit Format WView Help
[STITLE 'NF-D62-05' 'TpyGONPOBOAHAS APMATYPA ANS ATOMHEDC CTaHUAW. ODWME TEXHMYECKME TPEGOEaMWA. HN-063-05 ' N
sunIT_Loso ‘W 1.00000 1.00000 3 > n
SUNITWOWS Heww' ‘Heww' 1.00000 1.00000 i & nemm
SUNIT-STZE ‘' ‘i 1.00000 1.00000 5 = nm
SNITTPREs ‘MNa' ‘MNa'  1.00000 1.00000 ;- WP
i n on 3 AT oxt e mp ro p n s wasc ote
(PR 35000 16.00 ogdeHioT!  iek 2.0400E+04 4.8500E 408 4.0000E+02 5.60008402 5. 00002401 2.0000E404 5. G000E 102 3.02008404  'Tabuia L'
2 15 350l00 Ie.00  OoxieioT’ oz 3.2600e 104 1l0z00e 105 6.0000E 102 1.4300e103 7.2400e 10z 502000 10z 633006104 'Tabnuua L'
RN 35000 1800 ‘OBxIsHioT!  '3nx.st  1.£700Ea0s 4 ce0oer0s 1:37008 403 3143008003 1:7100er02 155008 103 3i0300Es08  'Tanuua L'
‘a 32 35000 1800  'OSXISHIOT Fh: 2053008408 & c000Er0s 1.7800e+02 45400403 2.2300e+02 2052006403 4l4500E405  Tabnuua L'
's ! 50 350,00 18.00 ' 0EXAEH10T" 'E7XE. 5" $.5100E405 2.4400E+06 3.2700E+03 $.3900E+03 4.0800E+03 4.6200E+03 1.5900E+0¢ !Tabanua 1!
H & 350l00 1600 OSXIGHIO 760 1:8a00e+06 §lsc00er0e 5.6300E403 1!3600€+04 &.2500E+02 7. 1300e 01 3i300e06  cTabmuua 1t L
H 50 35000 1800  ‘OBxIeHIOT 2.9300E 108 7.3000€ 106 6.3700E103 1.72006+04 7.5600€+03 5.0300€ 103 5134006106 'Tabnuua L'
B g 35000 18.00 'OBXISHIOT!  'logki:'  .1200Ea0¢ 1iis00er07 8:5200e.03 2111006004 1:3200e 04 1:3100e 104 10400407 'Tabnuua L'
‘3 100 350,00 1s.00 Ten X 1.11008+07 2051008407 1016006404 2124006004 1045506404 106s00e 04 191006407 Tabnuua L'
‘1o 125 350,00 18.00 ' 0EXAEHI0T" '15ax17! 1.5300E407 $.0400E+07 1.5200E+04 3.9700E+04 1.9020E+04 2,1600E+04 3.3000E+07 !Tabnuua L'
‘11t 225 250,00 8.00 0DEX18H10’ 273x28 £.0400E407 2.2100E+08 3.4200E+04 9.3900E+04 4.2800E+04 4.8500E+04 1.4900E+08 'Tabauua 1!
1zt 300 350,00 18,00 08X18H10° X 2.2600E08 5.8000E+08 4.9900E+04 1.2800E+05 6.2500E+04 7.0700E+04 3.7100E+08 'Tabnmua L'
‘13 200 250.00 18.00 ' 08X18H10T" '377%36" 2.4100E408 €.4000E+08 5.5G00E+04 1.4800E+05 6.9500E+04 7.8700E+04 4.2900E+08 'Tabauua L'
‘14 10 300,00 20.00 ' 08X18H10T " 14x 2.0400E+04 4.8500E+04 4.0000E+02 9.6000E+02 5.0000E+0L 5.6000E+02 3.0200E+04 'Tabanua 1!
‘g 18 200.00 20.00 '08X1EH10T" '18x2.85" 4.2E00E+04 1.0200E+08 6.0000E+02 1.4300E+02 7.2400E+02 8.2000E+02 £.3300E+04 'Tabauua L'
T 25 300.00 20.00 ' 08X18H10T" '32x3.5" 1.8700E+05 4.6800E+05 1.3700E+03 3.4300E+03 1.7100E+03 1.9500E+03 3.0200E+05 'Tabanua 1!
"z 32 300,00 20,00 ' DEX1EHIOT" 138x3.5" 2.5300E+05 €.6000E+05 1.7800E+03 4,6400E+03 2.2300E+03 2,5200E+03 4. 4800E+05 !Tabnuua L'
'1g 50 300,00 20,00 " 08X18H10T" 'E7XE.E" 9.5100E+05 2.4400E+06 3.2700E+03 8.3900E+03 4.0800E+03 4.6300E+03 1.5900E+06 'Tabauua 1
'19 65 300,00 20,00 " 0BX1BH10" 76x7" 1.8400E+06 4.9600E+06 5.0300E+03 1.3600E+04 6.2900E+03 741200E+03 3.3500E+06 'Tabanua 1!
‘20 80 300,00 20.00 ' 08X18H10T" 'eoxe’ 2.9300E+06 7.9000E+06 £.3700E+03 1.7200E+04 7.9600E+03 9.0300E+03 5.3400E+06 'Tabnuua L'
‘21 80 300, 0 20,00 " 08X18H10T" 108x12 €.1200E+0€ 1.5300E+07 8.5200E+03 2.2100E+04 1.0600E+04 1.2100E+04 1.0400E+07 'Tabawua 1!
rez 100 300,00 20,00 ' 08X1EH10T" '133x14! 1.1100E+07 2.9100E+07 1.1600E+04 2.2400E+04 1.4550E+04 1.,6500E+04 1.9100E+07 'Tabanua L'
'35+ 32 o0loo 0,00 OexaeWaeT 1Ay 1153008407 $10500e+07 1152008 +04 3157006404 1030208404 2116008 104 330008407 'Tabnuia L'
‘24 ' 0 335,00 14,00 'Qex1gH10T" ‘14x2t 2.2000E+04 $.0700E+04 3.9800E102 9.1700E+02 4.9700E102 5.6300E+02 3.0700E+04 'Tabanua 2!
i 5 335l00 1400 omaen 16 . 31G000E 04 110600E+08 £:3000E 408 113500er03 7.3500E 0z 813100 10z &l3i00c104  'Tabnuua o
FER 335.00 14,00  osxasrIor So 210700e105 §19400e 105 1137006103 3127006103 1i72006103 105500e 103 3107006105 'Tabnuua ¢
35 5 335000 14,00 '0BAGHIOT!  '36x3.f'  3.8500E408 713300E+08 1178006103 338006403 213300E+03 2183006103 31Sc00Es0s  'Tanuia o'
& 50 335l00 14,00 ogasrior s7ss 100600E 106 2155008106 3127008103 112300104 3.0500E 103 4063006103 162006106 Tabnuua ¢
d5 333l00 14,00 omasraert  'rex 2111008 +0¢ £ 131006 r06 215300E+03 1137006404 4025008103 7. 43008 103 3131008106 'Tabnwua 1!
30 50 335l00 14000 omasn aoe 3136008406 5147008106 & 37006403 116050404 7.5600E+03 510300€ 103 Slai0Es06  Tabnuia o
31 100 335.00 14,00 OssiaoT 318300E 106 1l2740e 107 8152006103 2.2400E104 1.0650e 104 1iz100e 104 54500106 'Tabnuua ¢
132+ 33 33l00 14000 lOBasWioT'  13nA1’ 5043006406 2155006107 1116006 104 516300£+04 1042006104 106500E 104 16300107 'Tasnuna o'
150 335.00 14,00 omasiaoT . 105600e 107 4111008107 105200e 104 10000704 105000e 104 2l3400e107 2 1600e 104 Z7Zooeror  Tabnwua o'
133+ 280 333100 14100 lOBasWlorT'  245ds  S.Z400Ee07 114700er08 215100E 404 7172006104 3024008104 &.73008 107 §i1%00e 104 573008r07  'Tabnua o'
3 350 335100 14,00 0sswioT i 7.75008407 200500e 408 3042008404 510600e708 473006404 1.2200e408 4185 00e 100 1300405 Tabnuua o'
‘36 300 335.00 14,00 '08x18H10T" '325x24" 1.3500E+08 3.5500E+08 4.4500E+04 1.1700E+05 5.5600E104 2.1100E+08 6.3000E+04 2.3200E+08 'Tabanua 2!
B o 300l060 1100 OSaeHIoT i 2l3c00e+04 $1ii00er0s 320000202 35500c+02 £10000E+02 3.5000e+04 £1E000E 02 5:3560e+0s  Tabnuna o
15 So0lon 11.00  ‘osxasrior o 5i1c00cr0% 1i1600e 105 6.0000E 102 1.3400e103 7.2000c 10z 7:s000E 104 &.2000c 10z 6.7700E104  Tabnwua 3
35 300000 13000 ‘OBAeHIOT!  '3ma.s'  2.3800Es0s s13500er08 3:3700E+03 3113006403 1:5200e 10z 3133008405 215500e 103 312300400 ‘Tanuna 3
0 32 So0lon 11.00  ‘osasrior Soas 5la100e105 705z00e 105 1 7600E 103 311300e103 zi2700e 103 425600e 105 Zlsz00e103 l000ET0s  Tabwua 3
tar 50 300.00 11.00 '08x1gH10T" ‘574" 9.0100E+05 2.1500E+06 3.2700E+03 7.8100E+03 4.0800E+03 1.3300E+06 4.6300E+03 1.3400E+06 'Tabnnua 3!
azc e 300l00 1160  oxasHioT Soce.s 11&500e+06 4110008106 £:5300e+03 113500e104 2l1¢00E 06 &.3500E+07 2:2000E+06 7143008107 Ilooes0c  Tabnwa 3 B
K] 2

MepBas cTpoka, koMmaHaa : $TITLE comepXuT kpaTkoe U NonHoe HauMeHOBaHWS 10Ky MeHTa:

STITLE 'NP-068-05' 'TpybornposodHasi apmamypa Orisi amoMHbix cmaHyul. Obuwue mexHudyeckue
mpebosarus. HI-068-05'

Komanabl: $UNIT_XXX onpefnensioT cucteMy efuHuULL U nepeBoHble KoadxdmupeHTsl (M3 ogHOM
CUCTEMbI eOVHUL, B APYTYH0) A58 AaHHbIX, cogepxallmxcs B 6ase:

SUNIT_LOAD 'H' ‘H* 1.08688 1.8688688 ; -> H
$UNIT_MOMS 'H=xmm' ‘H*mm' 1.00000 1.00000 ; -> N*mm
SUNIT_SIZE 'nmm’ "MH® 1.00888 1.088888 ; -> mn
SUNIT_PRES 'HMMa' ‘'HNa' 1.00088 1.868888 ; -> HMPa

rae:
$UNIT _LOAD - cuctema eavnunu ansa cun, $UNIT_MOMS - cuctema eanHuL, Ansg MOMEHTOB;
SUNIT_SIZE - cuctema eaviHuL, Anst NuHenHblx pasmepos; $UNIT_PRES - cuctema eauHul, ons

AaBlieHnda

[MycTble CTPOKU U CTPOKU, HAYMHAIOLLMECS CO 3HaKa TodKa-3ansaTas ;" nporpammMon
WHTEPNPETUPYIOTCA KaK KOMMEHTapUN.

Camu gaHHble cocToaT M3 Habopa 3anucen (CTPOoK), COCTOALLMX U3 16 3HAYEHMI (KOSIOHOK):

O603Ha4eHu Homep 3Ha4veHune dopmart
e KOJIOHKM

N 1 naeHTMgmKaTop 3anucu TEXT
DN YCINOBHbIN AvamMeTp INTEGER

T pacyeTtHas Temneparypa REAL

P pacyeTHOe JaBNeHne REAL

MAT Marepuvarn TEXT

Dxt pasmepbl NpucoeanHsiemMbiX Tpyo6 TEXT

Ms MOMEHT OT Macchl Tpybonpoeoaa REAL

Mp pasmax MOMEHTa OT TeMnepaTypHON KOMMNEHCaLMK REAL
Tpy6onpoBoaa —
Fe 9 cuna oT macchl Tpybonposoga REAL
Fp 10 pa3mMax CuIbl OT TeMNepaTypHON KOMNEHcaLmm REAL
Tpy6onpoBoaa —
Mn3 11 MOMEHT U Cuna OT COBMECTHOro BO34eNCTBUSA MacChl REAL
Fns 12 Tpy6onposoaa u N3 REAL

0 |[N[ouo|d|w]|N
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Mm3 13 MOMEHT U Cuna OT COBMECTHOro BO34EeNCTBUSA MacChl REAL

Fwms 14 Tpy6onposoga u MP3 REAL
MOMEHT OT COBMECTHOIO BO3ENCTBMS MaccChbl

Masc 15 TpybonpoBoaa 1 peakTMBHOW CuUsibl NPY pa3pbiBe REAL
Tpy6onpoBoaa

Note 16 KOMMEHTapui (ccbinka Ha Tabnuuy 13 MNpunoxeHus 8) TEXT

MpuBsa3ka Toro nnu nHoro knanaHa (komaHgbl V, V1, V2, VA, VO) k 6a3e gaHHbIX OCYyLL ecTBnsieTcs
Yyepes3 COOTBETCTBYHOLL ME gMarnoru ¢ ucnonb3oBaHuem napametpa OTT_REF. [pu Haxammm KHOMKK

"BbibpaTb" BO3HMKAET Anarnor:

BuibepuTe apMaTypy x|

2 05X15H10T 18%2.5 TafinMua 1
3 05X15H10T 32x3.5 Tafnmua 1
4 05X158H10T 30x3.5 Tabnmua 1
5 05X158H10T 57x5.5 Tabnnua 1
[} 08X158H10T TERT Tafinuua 1
7 05X15H10T 95 TafinMua 1
g 05%15H10T 108212 Tabnmua 1
9 05X158H10T 133214 Tabnnua 1
in nay 1 /10T 1517 Tafmana 1 ﬂ
MpocKoTp. .. | CITMEHE Cnpaeka |

[nsa BbiGopa Hy>XHOM 3anncu B 3TOM Auarore MOXHO BOCMOMb30BaTbCS BCTPOEHHbIMU (MMbTPaMM.
Hanpumep, onsa Beibopa gonycKaeMblX Harpy3oK Anst KranaHa 3anopHoro curboHHOTO C
anekTtponpueogom Dy 100, Pp=20 Mla, Tp=300 °C n3 HepxxaBetoLL, el cTanm, Hy>KHO BbINOMHNUTL
crnepgyolL e onepaumu:

1. WenkHyTs Ha 3aronoBok "[duameTp" n Bbibpatb OBOMHbLIM L, EMHYKOM YCroBHLIN gnameTtp 100:

BribepuTe apMaTypy x|

MeTra v| JTnareTy ry ! - I = © M arepian < Dt - F.ohMEHT P - |£
155 JLIA VL Sort ascending ST20 14x2 Tabnuua &
140 |, ; ST20 16x2 Tafinkua 7
124 10 | A+ Sortdescending 5T20 16x2 Tafinkua 7
11 m | ; 5120 16x2 Tafinkua &
92 1o | ¥ | Clear filker 5120 162 Tafinua &
74 0| ] ; 08%18H10T 14x2 Tafnhua 5
61 10 Custom filter... 08X18H10T 142 Tabinvua 4
49 10 : 08:18H10T 142 Tafinkua 3
37 10 08:18H10T 142 Tafinhua 3
>d in MRY1EHINT 1d~2 Tafinana # ;I
MpacMoTp... | JTMEHA Cnpaeka

2. lLlenkHyTs Ha 3aronoBok "Temnepatypa"” v BbibpaTe ABOMHLIM LU enykoM Temnepatypy 300:

BribepuTe apMaTypy EI

MeTra '| JuareTp by T A ! = I N TepHan - Dot - K. OrMEHT 3P '| -
9 ] 350 2l ot ascending ¥18H10T 13314 Tatinmua 1
22 100 00| 5 _ %18H1aT 13314 Tatnmua 1
3t 100 335| A+ sort descending %18H10T 108x9 Tafinmua 2
44 100 300| ., ¥18H10T 1087 Tafinuua 3
56 100 20| ¥ | Clearfiter X16H10T 1067 TafinHua 3
68 100 0| p ] %18H10T 108x5 Tatnmua 4
81 100 250 Custom Fiter ... %18H1O0T 10855 Tafinmua
a7 100 300 aTz0 108x6 Tafinmua 6
98 100 250 aTz0 108x8 TafinMua &
131 100 ey ST 1R A Tafimana 7 LI
MpacHaTR. . | a | Cnpaeka |
|
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3. 3 ocTaBlwKxcs B Tabnmue AaHHbLIX Bbibpate HEOOXOA4MMYHO 3anuch M HaxkaTb KHonky OK:

BuibepuTe apMaTypy x|

Marepran

F.ardbAEHT 3pMi

TafinHua 3
STZ0 1086 Tatnkua &
STz0 108x6 Tabnkua 7

I'IpocmoTp...l (04 I OTMEHS | CNpaska |

Mcnonb3ys kHonky "MNpocMoTp” BO3MOXHO NpeaBapuUTenbHO NPOCMOTPETL BEMMYUHBI 40Ny CKaeMblX
Harpysok:

W Vudopragqa x|

M Mp Fe Fp
1.11E4+007 Z2.91E4+007 11600 22400
M= Fos My Frs MarcC
1.49E4+007 14550 1.74E+007 1a500 1.91E4+007

Kpome atoro B pguanore "Onumn/OtyeTsl/TpybonpoBoaHasa apmatypa" cneayeT ykasatb
COOTBETCTBYIOLL ME HOMEPA pPaCHETHbIX CryvyaeB M HAabOpPOB pesynbTaToB AfS BbINOMHEHUS] OLEHKM

Harpy3ok Ha naTpyoku apmartypsbi.

Mocne BbINONHEHMs pacyeTa B daine ¢ MIMCTUHIOM UCXOOHbIX AaHHbIX <uMms 3adaqu>.out NosiBATCS 2
Tabnunubl ¢ MHGOPMaUMEN O CBA3SX MEXAY AaHHbIMW MO KnamnaHy W CChINKOW Ha 3anucb u3 6asbl
AaHHbIX, a Takke Tabnuua ¢ BenMYnHamm 4ornyckaemblX Harpy3ok:

>»> Tasamua 18. DueHKA HArpys3oK Ha NaTpyeku apmarypw no HP-B68-05

0603HAYEHHE ysea 1 ysea 2 U.M. KOpN. W.M. NpHB. netka  DH Dxs Pp Tp marepunan

12JNGL4BAABET 18568 18578 HAAAA261 #BABA262 22 188 133x1L4 20.8 300.0 BRX18H1GBT Tasamua 1
11JHGZ BAABB1 1368 1378 #EOOB263 #0000264 22 180 133x14 20.8 300.0 B8X18H16T Tasanua 1
12JHG30ANG B1 2998 175308 17548 9 160 133x14 18.0 350.0 O8X18H16T Tasanua 1

»>> Tasawua 10.a flonyckaeMple HArpyskW HA NaTpYye6KH apMaTypu no HP-B68-05

HETKa Fe He Fp Hp Fnz Mn3 Fupa IE Hagc

22 1.168E+84 1.110E+87 2.24B0E+84 2.918E+87 1.455E+84% 1.490E+87 1.650E+04 1.740E+87 1.918E+87
9 1.160E+04 1 _110E+B87 2_.24PE+0Y4 2 _910E+07 1.455E+04 1 _49BE+87 1.650E+04 1_.74BE+07 1.918E+67
78 2.570E+83 7_270E+B5 5.680E+03 1.610E+06 3.14BE+03 9_078E+05 3.590E+03 1.038E+06 B.89BE+05
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PesynbTathl pacyeTta 3anucbiBaloTcs B danin co CBOAHbIMU Tabnuuammn <ums 3adadyu>.sup B gopme
Tabnuupl, cogepxall e OTHOLLEHUS pacyYeTHbIX BEMUYMH K LONYCKaeMbIM:

»>>»  DUEHKA HArpy3oK HA NATPYGKH ApHATYpW N0 NP-B68-B5 (OTHOWRHME PACYETHHE K JMONYCKARHLM)

0603H . Fe He Fp Hp Fns Mnz Frups Hnps MaBc AK_r Ak_B An_r
12JNG3BARPO1 a.641 B8.116 1.596 1 0.554 - - - - - - - -
11JHG2BAAP 02 8.118 8.107 8.29 8.631 - - - - - - - -
11JHG2BAA9 B1 8.188 8.156 8.825 8894 - - - - - - - -
NpumMeuanua:

Fe, He - CHAQ M MOMEHT 0T MAcCH TPYsonpoeoaa

Fp, Hp ~ Pa3sMaxM CHAW M MOMEHTA OT TEMNEpaTYpPHOW KOMNEHCAUMM TPYEONpoBoaa

Fnz, Hns - CHAA M MOMEHT 0T OT COBMECTHOr0 BO3JEACTBMA MACCH Tpysonpoeona W N3

Frpz, Mmpsz -~ CHAA M MOMEHT 0T COBMECTHOI0 BOZILEACTBMA MAaccH Tpysonposopa u HP3

Maec -~ MOMEHT 0T COBMECTHOr0 BO3ACHCTBMA MACCH TPYGONPOBOAA W PEaKTHUBHOA CHAW NPH pazpHEe TPYsonpoeofa

AK_r, AK_B, AN_r YCKOPEHHA KOPNYca W NPMBONA APHMATYPW B N0AAX § (r — FOPH30OHTAABHHE, B - BEPTHKAABHHE)

Mpy HamMuuMM B pacyeTe CeVicMUYEcCKOW HarpyskMu Ha neyaTb [AOMNONHUTENbHO BbIBOAATCS
rOpU3oHTanNbHOE U BepTUKamnbHOE YCKOpPEHME LieHTpa Macc Kopriyca apmatypbl U ropu3oHTasibHoe
yCKOpeHMe LeHTpa Macc npuBoda apmatypbl, KOTOpble CpaBHMBalOTCA C BenvyMHamu 3g B
rOPU3OHTaNbHOM HanpaeneHuM 1 2g B BEpPTUKaNbHOM HanpaBrieHun AN Kopryca apmatypbl U 8g B
rOPU3OHTaNbHOM HanpaBfeHWn AN LeHTpa Macc NpuvBoAa apmaTtypbl.

20 MpwunoxeHue Xl
Hopmbl ASME BPVC. Pasgensi NB/NC-3600. KoachdmumeHTbl

MHTEeHCUdUKaLUmM HanpsXKeHUn

NC_3600

YepTexu WITyLe PHbIX COeAMHEHUM N HOMeHKIaTypa 0603Ha4YyeHun B cootBeTcTBMM ¢ NC-3600, 1992 r. (CODE
='ASME_NC', CODE_YEAR ='1992', komaHpa TRN, TYPE="BRC’)
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NC-3000 — DESIGN Fig. NC-3673.2(b)-2
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r

GENERAL NOTES:
(1) 7w 6, r, 1,151, and y are defined in this figure.

d, = outside diameter of branch pipe, in.

r» = mean radius of branch pipe in.
T'» = nominal thickness of branch pipes, in. (2) IfL, equals or exceeds 0.5 \/r; T, then r’,, can be taken
R, = mean radius of run pipe, in. as the radius to the center of 7,.

7, = nominal thickness of run pipe, in.

FIG. NC-3673.2(h)-2 BRANCH DIMENSIONS

YepTexu WwTyLepHbIX COeANHEHU U HOMeHKNnaTypa o603Ha4yeHui B cootBeTcTBMU ¢ NC-3600, 2010 r. (CODE
='ASME_NC', CODE_YEAR ='2010', komaHpa TRN, TYPE="BRC")
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2010 SECTION IIIL, DIVISION 1 — NC

FIG. NC-3673.2(h)-2 BRANCH CONNECTION NOMENCLATURE
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(c} {d)

d, = outside diameter of branch pipe, in. (mm)

#'m= mean radius of branch pipe, in. (mm)

7’5 = nominal thickness of branch pipes, in. (mm)

R = mean radius of run pipe, in. (mm)

T, = nominal thickness of run pipe, in. (mm)

GENERAL NOTES:
a) Ty 8, 1, #2, #3, #p and y are defined in this figure.

159

YepTexxu cBapHbIX LITyLIe PHbIX COeAMHEHUW U HOMeHKNaTypa o60o3Ha4yeHun B cootBeTcTBMU ¢ NC-3600, 2010
r. (CODE="ASME_NC', CODE_YEAR ='2010', komanaa TRN, TYPE="WLD_BRC’)
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2010 SECTION III, DIVISION 1 — NC

FIG. NC-3643.2(h)-2 TYPICAL RIGHT ANGLE BRANCH CONNECTIONS
MADE USING A FILLET WELD OR A PARTIAL PENETRATION WELD

(a) (b} {c} (d)

T, = nominal branch pipe wall thickness
Xoin = Wa Tp
& = partial penetration weld groove angle = 45 deg

{e} ASME B16.11 Coupling {f) Welded Outlet Fitting

T, = fitting wall thickness in the reinforcement zone
(when the fitting is tapered in the reinforcement
Zone, use average wall thickness)

Xerin = Wa Tp
& = partial penetration weld groove angle = 45 deg

136

NB_3600

YepTexu WwTyLe pHbIX COeANHEHUA U HOMeHKNaTypa o603Ha4yeHu B cooTBeTcTBUM ¢ NB-3600, 1992 r. (CODE
='ASME_NB', CODE_YEAR ='1992', komaHpa TRN, TYPE ="BRC")
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NB-3000 — DESIGN
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GENERAL NOTE:
If L4 equals or exceeds 0.5 ‘\/r,-Tb, then r’, can be taken as the radius to the center of Ty

FIG. NB-3643.3(a)-1 BRANCH CONNECTION NOMENCLATURE

139

YepTexu WwTyLepHbIX COeANHEHUA U HOMeHKNaTypa o603Ha4yeHu B cooTBeTcTBUM ¢ NB-3600, 2010 r. (CODE
='ASME_NB', CODE_YEAR ='2010', komaHpa TRN, TYPE="BRC")
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2010 SECTION III, DIVISION 1 — NB

FIG. NB-3643.3(a)-1 BRANCH CONNECTION NOMENCLATURE
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21 TMpwunoxeHne Xl

CTpyKkTypa 6a3bl AaHHbIX C AOMYCKaeMbIMU Harpy3kamMu Ha onopbl

Mocne ycTtaHoBKM nporpammbl davn ¢ ©6asoi gaHHbix B dopmate MS Access, cogepkallen
Aornyckaemble Harpy3ku Ha onopbl  TpybonpoBoga, Haxogutcs B nanke: ..\dPIPE
5.XX\DB\sup_lds.mdb. Cama nporpamma MS Access ana pabotsl MK He TpebyeTcsi, ogHako OHa
MOXeT NoHafobuTLCs, ecnu MNMonb3oBartens CaMOCTOATENBHO PELLUT pefakmpoBaTte 6a3y AaHHbIX.

O6wasi cmpykmypa 6a3bl OaHHbIX:

Units Force CUSTOM

Modes_2 , Supports
¥ Label = o e = % Label - ¥ Label -
Fincrrinbine - Unit Foree = Labelin D
" oo
Unit Moment LabelOut Mater
i Model Factorln - Temp >
viodes Mode2
¥ Label = Mode3 &
et s Loads Units Moment TITAN-2_R1_7 TITAMZ_LDS TITANZ_TMP
Temperatures |~ L 7 Label & ¥ Label < @D = 710 -
Modes_1 Labelln D Label MAT_GROUP
7 Label LabelOut Mater RUS_TEXT Temperature
o Nomograms Factorin - Temp = 5 CAT | A FS =
AL a ¥ Table Name =
B CTO 79814398 LISEGAZ010RSENR2 LISEGA_LDS
QCT 24-125-0 0 ; ¥ Label - % Label - F D -
omograms_
—_— D D
@ Label - 1 7‘3 — Lagel
2 /— Table Name = Mater Mater RUS_TEXT .
Nnevin binn Temp Temn e LT
Design
Nomograms_2 Nata Tune ki
LISEGA 2010RS # Table Hame
Fiabel o Description CTIMP-0-2008 OCT 24-125-01_1 OTT_0157-2013
D 7 Label = ? Label - ¥ Label s
Mater D
D o]
'I;emp Mater Mater Mater
esign
DatagT e Temp deels Tem.p
P Design - Design - Design ps
FAl — —
FH1 _—
N HI1-068-05-MP3 HM-068-05-M3 HI-068-05-AP
MA1 % Label - 7 Label - ¥ Label -
MH1 D D D
MN1 Mater Mater Mater
Fa2 Temp Temp Temp
FH2 Design Design Design
FNZ ) Data Type - Data Type - Data Type -

OnucaHue ocHO8HbIX mabnuy Bfj:

> Tabnuua «Supportsy ¢ nepedHeM cTaHAapToB, NpucyTcTBYOWMX B B:
Unit s Mode Temperat
Table Name Description Momen Mode2 | Mode3 | Loads P
Force ¢ 1 ures
CUSTOM Monb3oBaTtenbckas Newto ’lk\lewton NOC | HT NOC+
Tabnuua n m OBE
LISEGA. Standard
LISEGA Supports 2010 RS. Kilone | Newton HYS HY3+MP | HY3O+
2010RS Document No. wton *m 3 n3
900081-4
Standard Supports
LISEGA2010 |2010 RS EN, Kilone | Newton LISEGA
RSENR2 Document No.: wton *m N/A N/A N/A _LDS
902205, Rev. 2
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OnopHble KOHCTPYKLUN
anemeHToB AC C .
23750157' BB3P, OTT \'fv't';’:e :I‘riwm (13107— OTT 1.4 C;TU
1.5.2.01.999.0157- ' '
2013
KaTanor ctaHgapTHbIX
3M1eMEHTOB OMOPHbIX
KOHCTpYKUUIM aAnga .
TITAN- Kilone | Newton TITAN2 | TITAN2_
o R1 7 Tpybonposoaos wion m N/A | N/A N/A LDS |TvP
- - copTaMeHTa, -
cooTtBeTcTByYtOLLErO ISO
4200:1991
HIM-068-05- Tpybonposoakasi Newto | Newton Temnepa | BectA
AP apmatypa ans n *mm Bec Typa P
aToOMHbIX cTaHuun. OTT
HM-068-05- ZEKAES:T;EZB:J_?:% Newto | Newton Bec Temnepa | Bec+M
MP3 aToMHbIX cTaHuun. OTT n mm pa P3
HIM-068-05- TpybonposoaHas Newto | Newton Temnepa | Bec+l
n3 apmartypa ans n mm Bec Tyoa 3
aToOMHbIX cTaHumi. OTT
Honyckaemble
OCT 24-125- | HaTPY3KM HA ONOPBL 0\ th | Newton Hyg |HYD+MP [HYD+
01 TPYGONpoBOA0B n *mm 3 k!
BbICOKOTO AaBMneHusi No
OCT 24.125-01
Honyckaemble
Harpysku ons . + +
ClMuP-0-2008 | ctaHaapTHLIX OMOPHbIX Kilone KN*ewt HY3 HY3+MP | HYS
N wton on*m 3 n3
KOHCTPYKLNIA
(MpunoxeHne O-2)
Onopbl CTAHUNOHHbIX
CTO TpybonpoeoaoB Newto | Newton HYS HY3+MP | HYO+
79814898 aTOMHbIX CTAHLUMN Ha n *mm 3 N3
nasnenue go 4,0 MMa
Mons:
Nma nons Tun anuHa OnucaHune
OaHHbIX nons
Table Short Text 16 Mmsa Tabnuubl onop
Name
Description | Short Text 128 Onucanne Tabnuupl
UnitForce | Short Text 16 MeTka Ha pasmepHOCTL ycunuin n3 tabmuuel "Units Force"
Unit Short Text 16 MeTka Ha pa3aMepHOCTb MOMEHTOB 13 Tabnuubl "Units Moment"
Moment
Model Short Text 16 OnucaHve pexxuma ans Mode1
Mode?2 Short Text 16 Onvcanve pexnma ans Mode2
Mode3 Short Text 16 OnucaHue pexuma ana Mode3
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Loads Nmsa Tabnuubl 4ng nonpaBoYHbIX KO3IGMULMEHTOB NO Harpy3kam B
Short Text 255 3aBMCMMOCTY OT YCMOBMI 3KCMNyaTaumm n ceicMmnyeckom

KaTeropuen y4actka Tpybonposoaa

Temperatur | o 1o 255 Nms Tabnuusl Ans NonpaBoYHbIX KOIMPPULMEHTOB NO Harpy3kam B
es 3aBUCHMOCTU OT TNa maTtepuana v Temneparypbl

> Tabnuua «Modes» c onnucaHMeM pacyeTHbIX PEXMMOB, Ha KOTOpbIE CChINalTCs Moss
Mode1, Mode2 n Mode3 tabnuusl SUPPORTS:

MeTka OnwucaHwne
HT Hydraulic Test
N/A HenpMMeHnMo
NOC Normal Operation Conditions

NOC+OBE NOC+OBE

NOC+SSE NOC+SSE

OTT_1.0 AF=1.0

OTT_1.4 AF=14

OTT_1.5 AF=15

Bec MoMeHT 1 cuna oT Macchl TpybonpoBoaa;

Bec+AP Bec + ycunusa npwu paspbiee Tpybonposoaa

Bec+MP3 CoBmecTHOe Bo3felicTBre macchl Tpybonposoaa n MP3
Bec+[3 CoBmecTHOe Bo3felcTBre Mmacchl Tpybonposoaa u N3

(7 Pexum rugpouvcnbitTaHui

HY3 HY3, pexxum HopmanbHON aKkcnnyaTaumm

HY3+MP3 HY3 + MP3 (Tonbko ans Tp-4oB | kaTeropum ceMCMOCTOMKOCTM)
HY3+[M3 HY3 + N3 (Tonbko ang Tp-aos. |l kKaTeropnn ceMCMOCTONKOCTH)

TemnepaTypa | Ycunusi oT TemnepaTypHOW KoMneHcauuu TpyGonposoaa

Mons:
Umsa Tun ANVHA OnucaHue
nons
Label TEXT 16 CoKpalleHHoe HauMeHOBaHMe peXknma (ona oTobpaxkeHus B
pacnevartKkax)
Descriptio| TEXT 64 OnucaHue pexnma (gna otobparkeHuMaA B pacneyaTkax)
n

> Tabnmua co ccbinkamm Ha HOMOrpamMmbl, ncnosnb3yruwimneca anda onpegeneHna
AonyckKaeMblX Harpy3ok, «Nomograms»:
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ST e

Table Mame - | Description

| H Table 001 D=273, HY3, Puc. 5.24

[ Table 002 D =325, HY¥3, PucC. 5.25

B Table 003 D=377, H¥3, Puc. 5.26

B Table 004 D =426, HY3, Puc. 5.27

B Table 005 D =465, H¥3, Puc. 5.28

B Table 006 O =530, H¥3, Puc. 5.29

MNong:
Uma Tun ANVHA OnucaHue
nonsa

Table TEXT 16 Nmsa Tabanypl
Name
Descriptio| TEXT 64 OnucaHue 3aBUCMMOCTM, KOMMEHTapUi
n

> Tabnuubl, cogepxauive oundpoBkn Homorpamm (Table 001, Table 002 ... Table 069):

B

_ID - FH - FV - A
1 0 978.7
2 7142.8 2016.2
3 10212 6716.2
Mons:
ErTR T
Field MName | Data Type Description
|_ID AutoNumber NOPALKOBLIA HOMED
FH Number rOPM30HTaNbHAA CHNa
FV Number BEPTHMHANLHAA CHNA

> Tabnuua ¢ eanHuuammn namepennii ans cun, «Units Force:

= Units Force
| Label | Labelln - | LabelOut - | Factorin - | FactorOut - |£
H Kilonewton kN N 1000 1
_JE MNewton N N 1 1

> Tabnmua ¢ eanHMuammn namepennii ans momeHtoB, «Units Moments»;
= Units Moment
i Label - | Labelln -~ | LabelOut - | Factorin - | FactorOut - |

Newton®m N*m N*mm 1000 1
_|BH Newton*mm N*mm N*mm 1 1
> [Mons:
Uma Tun ANVHA OnucaHue
nons
Label TEXT 16 HanmeHoBaHWe eanHu,
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Labelln TEXT COKpalleHHoe 0603Ha4YeHne BBOAMMbIX e ANHUL,

LabelOut | TEXT COKpalleHHoe 0b03HaYeHMe eauHUL, NPU BbiBOAE PE3Y/1bTaToB

Factorln  |Number K03pPMUMEHT KOHBEPTALMM MEXKAY BBOAUMbBIMU € ANHULAMU U
HbIOTOHOM

FactorOut|Number KO3bbULMEHT KOHBEPTALUM MEKAY HBIOTOHOM U BbIBOAMMbIMMU
e ANHULAMM

> Tabnuubl ¢ BENMYMHaMM AOMNyCKaeMbIX Harpy3oK Ha Oropbl.
B kaxdol mabnuye 803MOXHO e8ecmu 00 mpex Habopos OornycKaeMbiX Hazpy3OK,
coomeemcmsyrowux pexumam Mode1, Mode2, Mode3. Ecnu e mabnuue «Supports» umeromcs
CChIJIKU Ha Koppekmupyrowue koaghguyueHmsi (mabnuusi LOADS u TEMPERATURES), mo
HOMUHasbHbIe Hagpy3Ku 8eodsamcs 8 nonsix onsg MOD1

7] CTO 79814898

Temp ~-| Design - | DataType - FAl1 -~ |FHL -~ | FN1 - MAl »|MH1 -~ | MMN1 ~| FA2 - | FH2 -
200 1 0 0 0 9800 0 0 0 0 0
200 19 0 0 0 150100 0 0 0 0 0
200 92 0 0 12500 44500 0 0 0 0 17500
200 94 0 0 13000 46500 0 0 1] 0 18000
200 96 0 0 20500 54500 0 0 0 0 28000
200 98 0 0 24000 61500 0 0 0 0 33000
200 100 0 0 27000 68000 0 0 0 0 37500
200 102 0 0 29000 71500 ] 0 0 0 40500
200 104 0 0 46500 123000 0 0 0 0 64000
200 106 0 0 66000 126500 0 0 0 0 50000
200 108 0 0 72500 126500 0 0 0 0 100000
200 1 0 0 0 3000 0 0 0 0 0
200 21 0 0 0 157200 0 0 0 ] 0
200 3 0 0 0 5300 0 0 0 0 0
200 3 0 0 0 J000 0 0 0 0 0
200 7 0 0 0 11500 0 0 0 0 0
> Mons:
Uma Tun ANVHA Onucarme
nonsa
Label Text 3 MeTKa TeKYLLEW 3anucu (411 CCblIKM B NapameTpe
DBS REF)
D Text 3 YcnoBHbIN AMameTp TpybonpoBoaa, UCnonb3yeTca Kak
BCNoMoraTeibHana nHpopmaums
Mater Text Tun matepuana Tpybonposoga (CS - yrnepogucras crans,
16 AUS - aycTteHuTHan, SS - Hepskasetowas), UCnonb3yeTcs
KaK BcnomoraTteibHasa MHbopmaLmsa
Temp Text 3 Temnepatypa, C, UCNONb3yeTCA Kak BCnomoraTe ibHan
nHopmaums
Design Text 0603HauYeHMe onopbl B COOTBETCTBYHOLLEM KaTasore,
16 MCMNoNb3yeTca Kak BcnomorateibHaa MHopmauma u
noABAAeTCA B pacneyvaTkax
DataType  |Number - TUM JaHHbIX: Lenoe ymcno oT 0 ao 6, cm. MNpumeyanume (1)
FAl Number ) Habop gonyckaembix Harpy3oK A/18 NepBoro pac4eTHoro
peXXnma, YKasaHHoro B napamerpax MODE u LOAD
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FH1 Number
FN1 Number
MA1 Number
MH1 Number
MN1 Number
FA2 Number
FH2 Number
FN2 Number HaBop AonycKkaembiX HarpysoK A/18 BTOPOro pacieTHOro
VA2 Nurmb - peXMma, yKasaHHoro B napameTtpax MODE n LOAD
umber komaHabl SUP_LOADS, cm. NpumeyaHue (2)
MH2 Number
MN2 Number
FA3 Number
FH3 Number
FN3 Number Habop gonyckaeMblix Harpy3oK Ana nepBoro TpeTbero
VA3 Numb - peXnma, ykasaHHoro B napametpax MODE u LOAD
umber komaHabl SUP_LOADS, cm. Mpumeyanue (2)
MH3 Number
MN3 Number
Nomogram1 [Text Ucnonb3yetca ecnn DataType = 2: mma Tabauubl d
16 ounbpPOBKON HOMOrpaMmbl 1A MNEePBOr0 PacYETHOro
pekmma
Nomogram2 |Text Ucnonbsyetca ecnn DataType = 2: uma Tabauubl d
16 OUMPPOBKON HOMOrpammbl A1 BTOPOrO PACYETHOrO
pekmma
Nomogram3 [Text Ucnonb3yetca ecnn DataType = 2: mma Tabauupl d
16 ouMbPOBKOM HOMOFpamMbl /1A TPETbEro PacyeTHOro
peXxmma
Sup Type Text 3 Tmun onopbl (ANC, NZL, SUP, STG n T.4.), ncnonb3yeTca KaK
BCNoMoraTe ibHan MHpopmaums
Note Text 255 KOMMEHTapui, WCNOAb3yeTca Kak BCMOMOraTe/ibHas
nHdopmaums
MpumeyaHwe:

1) Tun gaHHbIX - Leroe Yncro, KoTopoe cneungmumpyeT obpaboTky LonyCcKaeMbIX Harpy3oK:
0 - NOKOMMNOHEHTHOE CPaBHEHUE paCYETHbIX U AOMYCKAEMbIX 3HAYEHWI;
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1 - BepTvKanbHas KOMMOHEHTa NpK peakLumm co 3Hakom "+" coctaBnseT 50% oT gonyckaemom

BEMNYUHbI;

2 - ponyckaemasi bokoBasi Harpy3ska siBnsieTcs oyHKUMEN OT BEPTUKaNbHON KOMMOHEHTbI: FH
= f(FV). 3aBmMcumoctn 3agatoTcs B Buae Homorpamm. Homep HoMorpammbl 3aHOCUTCS B
nons Ans yCunun ¢ otpuuatensHeiM 3Hakom. CaMmm HOMOrpaMMbl ONUChIBaOTCS B Tabnuue

«Nomograms»;
3 - BepTUKarnbHasa KOMMOHEHTa Npu peakuumn co 3Hakom "+" onpegensercsa 3Ha4eHMeM B
KornoHke MN;

4 - Hecylas cNOCOBHOCTL OMopbl ONpeaenseTcs No NHTepakUMoHHon dopmyne: |fa/FA| + |

fh/FH| + |fn/FN| < 1;

5 - cpaBHEHWEe pacyeTHbIX U gonyckaemblx Harpy3ok B cootBetctBumn ¢ OTT HIM-068-05,
[REE 14]: cpaBHMBatOTCA oceBble cunbl U 06w aa marHntyga momeHTta (KKCKkopeHb
KBagpaTHbIN U3 CyMMbl KBapaToB COOTBETCTBYHOLLUX KOMMOHEHT). [lonyckaemblie
MOMEHTHI cunTbiBatoTcs M3 b u3 nonen ana MA1, MA2, MA3). MNpyMeHMMO TOnbKo Ansi
aHkepHbIX (ANC) 1 6-KoMnoHeHTHbIX onop (SUP).

6 - ncnonbayetcs Tonbko Anst aHkepHblX (ANC) n 6-koMnoHeHTHbIX onop (SUP). C
J0MyCcKaeMbIMW BENMYMHAMK CPaBHMBAKOTCS: OCeBasi cuna, KpyTALLUA MOMEHT, a Takke
CyMMapHas caBurosasi cuna n narnbaroLl ui MomeHT, nony4veHHble kak KKCKkopeHb
KBagpaTHbIN U3 CyMMbI KBaApaToB M3 COOTBETCTBYHOLLUX pacyeTHbIX KOMMOHEHT. 3anucb
Habopa fonyckaeMbIX HarpysoK BbIrnsauT criegytowum obpasom: F, Fo 0. ML Mg 0., rae

F, 1 Fg - nonyckaemble Harpy3kv Ha pacTsxeHue-cxxatme u casur, M. v Mg —

O0MyCKaeMble MOMEHTbI Ha KpyyYeHue 1 n3rub.

7 - UHTEepaKUMOHHBIA MeTog And Bcex komnoHeHT: SUM(|(f)/(F)|) < 1. Ons onop ¢ pasnuyHbIMy
JonyckaeMbiM/ BeNMYMHaMM ANs BepTUKarnbHbIX KOMMNOHEHT: BepTUKanbHas KOMMOHEHTa
npu peakummn co 3Hakom "+" onpegensieTcs 3HadeHneM B KorioHke FA2

8 - MOKOMMNOHEHTHOE CpaBHEHUE Harpy3oK AN HENOABWXHBIX OMOp C pPasfnyHbIMU
JonyckaeMbiM/ BeNMYMHaMM ANs BepTUKarnbHbIX KOMMNOHEHT: BepT/KanbHas KOMMOHEHTa
npu peakummn co 3Hakom "+" onpegensieTcs 3Ha4eHneM B KorioHke FN2;

9 - ponyckaeMasi HOMUHarnbHas Harpy3ka 3aHocutcs B none FN1 un cpaBHuBaetcs ¢ KKCK
BEPTVKarnbHOM 1N BOKOBOW KOMMOHEHT pacyeTHbIX Harpy3ok. OceBas Harpyska
orpaHndmnsaetcs BenmunHon 0.3*FN1

10 - gonyckaemasi HOMMHarnbHas Harpy3ka 3aHocuTcs B none FN1 u cpaBHuBaetcsi ¢ KKCK
OT TPEeX KOMMOHEHT pacHeTHbIX Harpy3oK.

Data Type
Nms Tabrmubl

1 2 3 4 5 6 7 8 9 | 10
LISEGA 2010RS X | X X | X
LISEGA2010RSENR2 X X | X X X
OTT 0157-2013 X
TITAN-2_R1_7 X X X
HIM-068-05-AP X
HIM-068-05-MP3 X
HIM-068-05-13 X
OCT 24-125-01 X X
ClrnP-0O-2008
CTO 79814898 X | X
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CUSTOM

On peoendeTcsa Monb3oBaTenem

2) Cuctema KoopguHaT ANs BENMYMH AOMNYCKaeMbIX Harpy3oK ornpeaernsieTcs B 3aBUCUMOCTN OT
METKW TEeKYLLLel 3an1cu: ecnim B UMEHU MeTKM NPUCYTCTBYET Lienodka cumeosoB ‘$GCS’ (permuctp
He UMeEeT 3HaveHus1), To npearnonaraeTcs, YTo Harpy3ku 3agaHbl B rrnobanbHoi cucteme
KoopguHat. B npoTMBHOM crnyyae — B NokarbHOW CUCTEME:

[E HO-m-|x sup_lds : Database (Socess JOOE - 2003 file format) - M... = @ 2
_ Home Create Externad Data Database Tool; Acrobat Fields Table i~ 9
%‘f 4 ]’ 8] ascending e~ o Hew E ﬁ - Caldbri =11 =|i=
y - = ill:::-u:nﬂmg "j' N fil-h T - — =- B I 0O GEiE . =i -
iad iter ; LIII_.- . te » EF n A% -H-- FEED E
Clipboard Sort & Filter Becords Find Text Formatting |
» Q.BM"\ *
Label D Mater - Temp = Design Data Type - Fal FH1 = FM1 = .
01 2360 Cs 100 V200 _ANC o 445000 67350 67350
02 2360 cs 100 V200_SLD 1} 471400 FO710 FOTIC
. 100 V200 _MNILA o 43000 57600 S0
[ 100 V200_MILA 0 37600 37600 43000
¥ 100 V00_NILB 0 265800 35400 38400
& ["notaneHan 100 F2ROLA_MNZL_A o 44800 33600 4480C
; CHCTERMA 100 F2OLA_AMNC [ 622200 53580 5358(
.§ o7 EOOpOQHHST 10y F2038_ MPL_B o G400 00 Ga0C
E 03 100 F203A_AMNC 1] 366400 52450 S245(
1] 155 cs 300 E_200_NIL o 10060 E000 10060
10 1400 cs 10 V201 _MNFL 1] 27300 33400 3340C
1 720 cs 100 F201A_MIL B 0 33600 24500 24500
12 3680 cs 100 C00_MZL o 10810 13360 1336C
13 3680 cs 100 CH00_sue [ 2463000 158179.8 1581798~
| 1 Record: W 4 4of 20 LN & Search 4 *
Diatasheet View D s .

3) lpu Haxxam Ha KHOMKy "MpocMoTPp" Amnanora Ans BbIbopa Harpy3ok AeMOHCTPUpPYETCS

crieayroulee OKHO:

Bribop onopel

onee [ v
Labs) | D- | Mates | Temp- Design - I Data Typs | Sup Typs Note A
0234 |1118 |AUS -20/+350 [EN-312-1118-142) |0 STZ- RF_SLID {Onopa ckone3AWaERA youneHHanA)
0235 |1219 |AUS -20/+350 |EN-212-1215-142) |0 5TZ- RF_SLID {Onopa ckone3AWERA yoWNeHHaR)
0236 |1422 AUS -20/+350 |EN-312-1422-1(2) |0 S5TZ- RF_SLID {Onopa ckone3AWERA yoUNeHHaRA)
0237 |1626 |AUS -20/+350 |EN-312-1626-1(2) |0 STZ- RF_SLID {Onopa cronesAwan yocuneHHan)
D238 I'ED.E C5 -20/+350 | EN-321-60-1(2) 0 5TZ- WELD_SLID {Onopa npueapHan ckonbsAWan)
0233 !?6.1 Cs -20/+350 | EN-321-76-1(2) [i] 5TZ- WELD_SLID ({Onopa npueapHan cKone3AWan)
m 389 |CS -20/+350 | EN-321-89-1(2) ii} 5TZ- |WELD_SLID {Onopa npueapHar cronbSAWaR) o
£ >
[ ] [ omew | [ coame

nonA KOTOpOro COOTBETCTBYHOT BblLLEONMCaHHbIM 3Ha4Y€HUAM. |/|CFIOJ'Ib3yF| BCTPOEHHbIE (*]/IJ'IprbI,

MOXXHO ObICTPO Hal HEOBXOANMYHO CChISKY.
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> Tabnmupl "LOADS" ¢ nonpaBoYHbIMK KO3dhdpmUMEHTaMK 118 Pas3fIM4HOIO CoYeTaHus
Harpy3ok B 3aBMCUMOCTM OT CEMCMUYECKON KaTeropum yvacTka Tpy6onposoga, Ha
KoTopoM ycTaHoBneHa onopa (none LOADS Ttabnmupl SUPPORTS)

ID Label RUS_TEXT S_CAT_l |S_CAT.I S_CAT_Il
1 INOC HY3 1 1 1
2 |AOO HHY3 1.2 1.2 1.2
4 |NOC+OBE HY3+IM3 1.2 1.5
5 |AOO+OBE |HHYO3+[3 1.2 1.5
6 | DBA YTA 14 14 14
7 |NOC+SSE HY3+MP3 14 0 0
8 | AOO+SSE HHY3+MP3 14 0 0
9 | DBA+OBE YTMNA+M3 1.5 0 0
MpuMeyvaHme: BenmumHa "0" o3Ha4yaeT, YTo yka3aHHash KOMOMHALMSA Harpy3oK He NCMNOonb3yeTcs
MNons:
Uma Tun OnuvHa Onucanme
nons
Label Short Text 255 MeTka
RUS TEXT  IShort Text 255 OT06paM?HMe ans Nonb3oBatens B rpadmuyeckom
- UHTepoerice
S_CAT | Number CelcmnyecKkas Kateropwus |
S_CAT Il Number - CeilcmnyecKkas Kateropus |
S_CAT_lII Number Cencmmnyeckas Kateropus Il

> Tabnuubl Temperature ¢ nonpaBoYHbIMK KO3dhdmMUMeHTamMu onsa pabounx Temnepatyp
(none TEMPERATURES Tabnmusl SUPPORTS)

ID| MAT_GROUP | Temperature, °C FS
1 1 50 1
2 1 150 1
3 1 250 0.8
4 2 350 0.7

22 Tpwunoxexue Xl

PekomeHayeMble MeToAgnYECKUE YKa3aHUs NO pacyeTy HePaBHOMNPOXOAHbIX
TPOWNHUKOBbIX coeaguHeHuun no n. 5.2 P11 10-249-98.

Onpenenenue HanpsKeHUH Ha stane | nosiHoro pacuera (. 5.2.6.2.5):

Ko/ M2 + M2 + M2
W

Gsp = 0.50,, + max(£21.0)
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Omnpenenenne HanpspkeHuit Ha atane 11 noiHoro pacuera (1. 5.2.6.3.4):

Ko/ M2 + M2 + M?
W

G.y = O + max(0.6y,_;1.0)

Onpenenenve Hanpsoxeruit Ha dtane 11 monHoro pacueta (1.5.2.6.4.4):

Ko/ M2 + M2 + M2
w

Gap = 20, + max(y ;3.0)

OmnpenencHre HaNpsHKeHUI Ha dtarne [V momHoro pacyera (1. 5.2.6.5.4):

Ko/ M2 + M2 + M2
w

G, = max(0.6y ;1.0)
Pacyer mo ¢opmyiaaM BBITIONHSICTCS I TPEX TPYOONPOBOAHBIX YYACTKOB, CXOMSIIUXCS B
JTAaHHOM TPOMHMKOBOM y3iie (ceuenus 1-1. 2-2 u 3-3 ma puc. 5.12 m.5.2 P I 10-249-98).

[IpuBeieHHOE HAMPSOKEHWE OT BHYTPSHHETO JABJICHMSA BBIYUCISAETCS 10 TEOMETPHISCKUM
pa3MepaM COOTBETCTBYIONIETO pacdeTHOro ceuenus 1o ¢popmyne (3) m. 5.2.6.2.2 P 1 10-249-98.

3HayeHns M3ruOarolmpXx MOMEHTOB MX’ MY MZ‘ B PAacUETHBIX CEUECHUIX MPUHIMAIOTCS B
COOTBETCTBMM ¢ pHc. 5.14 m. 5.2 PJ] 10-249-98, [REF 2].

Koaddrmenr neperpy3ku kn MpUHIMAaeTCs cornacHo 1. 5.2.6.2.4 PJ1 10-249-98.

Mowment conporusiieHust W 11t ceuennit 1-1 1 2-2 BBIYUCISIETCS TI0 TEOMETPUUECKAM pa3Mepam
KOpITyca TPOWHMKA, a 11 ceUeHns 3-3 10 TEOMETPHUECKIM pa3MepaM IITyrepa (MprcoeInHeHHON
TPYOBI I IITAMIIOBAHHBIX TPOHHUKOB U TPOWHUKOB C BBITSIHYTOM TOPIOBHUHOM).

Kosprmenrsl € u 7y ONPENENAOTCS B 3aBUCMMOCTH OT PAacYETHOTO CEYEHHS W THIA
TPOMHUKOBOTO y3J1a TI0 (popMyIiam:

Tur TpoWHHKOBOTO y371a
K . 1-1m2-
Mrynep (ced. 3-3) opIye (cze)q 1

(cm. nonkomanay TEE)
HlTyuep}mI(eU;c;f:);[m{em:m (BRC), TpoitHuku Dﬁ 0o (r)ﬁ 3
CBapHbIC , TPOWHHMKH CBapHbIC C % T = YINr

=0.8(% L0 Q £

Haknaakoi (RFT). 0.8 ( ) (mm[R ;0
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o))

_ {3.0 npu [TXR) =0
1.8 opu [TXR) =1

Q 0.3
=0.8 (?)W (min(Z;o0. o %7 ()

Tpolinvku ¢ BeITSHYTOH ropioBunoi (EXT),
TpoiHuku mwrammnoBanusie (WLT) tae r ¢ R

y =4

m

0.1r (1 E) T
+ R A R

e L

_ {2.0 npu [TXR) =0
1.8 opu [TXR) =1

[Ipumeuanns:
1) VY cnoBHbIe 0003HAYCHHS:

R - cpennmii panuyc Kopryca TPOWHUKA;

T - TommMHA CTEHKH KOPITyca TPOWHHKA;

T - CpellHHi pajuyc ImTylepa (MPUCOSTUHSHHON TPYOBI /ISl IITaMIIOBAaHHBIX
TPOWHHUKOB ¥ TPOMHMKOB C BBITSIHyTOM TOPJIIOBHHOM);

t - TOMIIMHA CTEHKH IITYyIepa (MPUCOEIUHEHHON TPYOBI JJISI IITaMIIOBaHHBIX
TPOMHMKOB ¥ TPOWHHUKOB C BBITSIHYTOW TOPJIOBHHON);

I, - BHCILHMIA PajiMyC 3aKPYTJICHUs TOPIIOBUHbI (B mapameTpax CTaHIAPTHBIX

TPOMHMKOB 0003HauaeTcs kak RX).
2) 3uauenne A nipu 0,9 < (1/R) < 1.0 onpeaenseTcs JUHSHHON HHTCPIOIISIIMCH.

~ {0.4 mpu (¢/T) < 1
3 “1.0opu (/T =1

4) Jl1 cBapHBIX TPOWMHMKOB C HAKJIAJKOM BMECTO TOJIIMHBI CTEHKH KOpIlyca TPOMHUKA
T nmomyckaeTcss MCHONB30BaTh 3(DPEKTUBHYIO TOJIIUHY TC =T+ 0,5‘[r rae t. -

TONIMHA HAKIAIKU (tr < 1.57).

23 lMpwunoxeHune XIV

MopenunpoBaHue "cTaHAAPTHbLIX" TPOMHUKOBbIX/WITYLePHbIX COeAUHEHUN.

B pamkax MopenupoBaHMsSi TPOMHUKOBBLIX/WITYUEPHbIX coeauHeHnn B dPIPE  peanusoBaHa
BO3MOXHOCTb YyyeTa MX FokanbHOW nogatiueBocTM. PacuyeT npoBogutcs B 3aBUCMMOCTM  OT
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rnobansHoro napametpa TEE_FLEX ans «CTaHgapTHbIX» TPOMHMKOB (CM. koMangy ITEE). [Mpwu
3aJlaHMM COOTBETCTBYOLLMX AaHHbIX NporpaMmMa aBTOMATUYECKU CTPOUT AOMOSHUTENbHBIE 3SIEMEHTHI
B MeCTe COmpshkeHust Tpy6 Kopryca 1 LWTyuepa no creayow M npasunam:

H
| = [ B |

L2 2

P/

a. CospaeTcst HEBECOMbIN «KecTkmMny anemeHT «30 — C» anvHon B nonguameTpa
Kopnyca;

b. JlokanbHas nogaTMBOCTL TPOMHWKOBOrO COEAMHEHWs (ecnvM OHa 3ajaHa)
YyYUTbIBAETCSl B TOYKE MNepeceveHus TpyObl LITyuepa U Hapy>KHOW MOBEPXHOCTU
TpyObl kOpryca (Tovka C);

c. Ecnwn onpegpenena anvHa kopnyca L, To cosgatotcs gBa anemeHta «30- A» un
«30- B» ¢ ceyeHnem OD = DR, t = TR. Ecrm Bec TtpoviHuka W He 3agaH, TO
HacneayeTcst NOroOHHbIA BEC MPUMbIKAKOLLEN K KOpnycy TpyObl (WRP). Ecnm Bec

TponHmnka W onpegeneH, To MOroHHbIM BeCc cedeHusi nepecuntbiBaetcsa: WI/L.
MoroHHbLI Bec uM3onaumM nepecuuTbiBaetca no  dopmyne: IWGT =
IWGTRp*(DR/OD_rp), rae IWGTgrp v OD_rp — MOTOHHLIA BEC M3ONsALMA 1

BHELHUA AnameTp npumMmblKatowern K kopnycy TpyObl. Matepman cedeHus
npUHMMaeTCcs No maTepuany ansa TponHuka: mat = MAT

d. Ecrnm onpepeneHa BbicoTa wtyuepa H, 1o co3gaetca anemeHT «C- H»: OD =
DB, t = TB, mat = MAT. Ecnm Bec TponHnka W He 3agaH, TOo Hacrneagyetcs
MOrOHHBLIN BEC MPUMbIKAOLWEn K LITyuepy TpyObl (WBP). Ecnn onpegeneHa

AnuvHa kopnyca L, 1o anemeHT “C-H” — HeBecombIi: w = 0, ecnn anvHa Kopnyca
He onpeaeneHa, 1o w = W/(H-DR/2). TloroHHbIM BEC M30MaumMM B 3TOM Clyyae
paBeH MOroHHOMY BECY M3O0MsiUMM NpuMbIKatollen K wrtyuepy Tpyobr: IWGT =
IWGTBP

MpegonpenenerHble nbl TponHukoB (WLT, BRC, UFT n T1.n.) ucnonb3ylTcs A8 BblMUCTEHUS
KO9(hdMUMEHTOB NOLATIMBOCTU M WHTEHCUGMKAUMW HanpsbKeHWA B COOTBETCTBUM C  3anagHbiMu
HopMaMmn pacyeta. B oteyectBeHHbix Hopmax (CODE=‘PNAE’,'PNAE_HT,'RD’) dopmynbl ans
TPOMHUKOB He 3aBUCAT OT UX TUMa, NO3TOMY MMS CTaHAApPTHOro TPOMHWMKa MOXeT ObiTb Mobbiv 3a
UCKIIOYEHMEM OBYX CIyYaes:

1. Pacuet no NMHA3 wnn P ¢ fONOnHUTENbHLIM YYETOM NOAATIIMBOCTA TPOMHUKOBbLIX COEOMHEHUN
no metoanke PRG (TEE_FLEX=PRG'). B atom crny4yae MOXHO MCMNOMb30BaTh CreayloLine Tvnbl
TPOMHUKOBBIX COEeOUHEHWUNA:

» BRC - Ww1yuepHble coeguHeHNs;
» UFT - HenogkpensieHHbI CBapHON TPONHWK;
» RFT - cBapHOW TPOMHUK C HaKnagKowu;
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2. Pacyetno P[], c onuuen oueHKM HanpsXKeHUn B TPOMHUKOBBIX COEOMHEHUsIX MO pekoMeHOyeMomn
meTtogmke LIKTW (TEE_RD='CKTI). B atom crny4yae MOXHO MCMOnb3oBaTb criegytoume Tvnbl
TPOMHUKOBBLIX COEeOUHEHWUNA:

BRC - WwiTyuepHble COeanHEHNS;

UFT - HenofgKpenneHHbIn CBapHOW TPOWHWUK;
RFT - cBapHOW TPOMHWK C HaKNagaKom;

EXT - TPONHWKK C BbITAHYTOW rOPSIOBMHOW;
WLT - TpoiiHukm wtamnoBaHHble (RX > 0.1r).

YV VVYVYVY

OnucaHve napameTpoB CTaHAAPTHLIX TPOWHWKOB CM. TYT

24 TpunoxeHue XV

MHXeHepHasa MeToAMKa OLIeHKU CeMCMOCTOMKOCTU TPY6 manoro guameTpa

(TMA).

B coBpemeHHO/  MpaKkTMKe  CEeMCMWYECKOTO  MPOEKTUPOBaHUA  CEUCMUYECKYID  Harpysky,
AelicTByloLL Y0 Ha Tpy6onpoBoabl, NPUHATO NoApasAensaTs Ha ABe COCTaBNSL Me:

» VHepUMOHHas Harpyska (3Ta Harpy3ka paccMaTpvBaeTCs Kak HecamoypaBHOBeLLeHHas). Mpu
pacyeTe HanpsPKEHUA OHa KOMOWMHMPYETCS C BECOBOW Harpy3kon M BHYTPEHHUM OaBEHUEM.
PesynbTaTt oueHMBaeTcs no cymme OO MX MeMOpaHHbIX M MU3MMOHBLIX HanpsKeHWNn, (cs)28

(pacyeT no NHAD) unn aHanoOrMYHLIM HaNPSHXKEHUAM MO Kraccudmkaumm apyrux Hopm.

» Harpyska oT cencmudeckoro cmeueHnsa onop (CCO) — aT1o nceBoocTaTMyeckasi Harpyska,
nmMetoLl ast AedopMaLmoHHbIA XxapakTep. KoHcepBaTMBHO ee MOXHO BKIMOYaTb B KOMOMHALWIO
Harpysok BMeCTe C WHEpPUMOHHOW CEeWCMUYEecKOoW Harpys3kon, Ho 6onee KOppeKTHO
paccmaTpvBalb €€ KaK CaMOYpPaBHOBELLUEHHYI Harpy3ky W BKMOYaTb Kak B  OLEHKY

nprcnocobnsiemoc TpybonpoBofa (Hanpsbkenust (c)g, Mo knaccudmkaummn MHAI), Tak v B

OLEHKY LMKIMYEecKon MpoYHOCTM TpyGompoBoaa (HanpsbkeHus  kateropuu (o), No
knaccudmkaumm NHAQJ)

HacTosiw as meTtoguka npefHasHadeHa Ans CHWKEHUS KOHCepBaTMaMa pacyeTta Ha CeCMOCTOMKOCTb
eaunHol Tpy6bonpoBOAHOM CUCTEMBI, cocTosILL el 13 Tpy6 GonbLuoro n manoro gnameTpa. Mpu pacyérte
Takol CUCTEMbl CeACMMYecKkoe BO3OeWCTBME NepepaeTcsl Ha TpyObl Manoro gvametpa kak yepes
COBCTBEHHYHO OMOPHO-MOABECHYIO CUCTEMY, Tak U 4Yepe3 TpyObl GonbLIOro AvameTpa, K KOTopbiM
npucoeanHeHsl TMI(Tpy6bl Manoro anameTpa). [Ans pacyeta HanpsbkeHun B anemeHTtax TMI (TpyObl
Marioro AuameTpa) UCNomnb3yTCst BHYTPEHHUE YCUNUS, pacCYuTaHHble OT AENCTBUS CENCMUYECKON
Harpy3sku, BKIOYaKOLLL e KOMOMHALMIO KaK MHEPLMOHHBLIX cur, Tak 1 ycunuin ot CCO(cericmuyeckme
cMmewerms onop). MNpu atom CCO(ceincmmyeckme cmelieHnss onop) ana TMIA(Tpy6bl manoro
AvameTpa) MOXHO cYuTaTb CerncMuyeckne nepemelyeHns Tpy6 Gomblioro guvamerpa, K KOTOpbIM
npucoegunHeHsl Marsbie Tpyobl.

Ytobbl m3bexats aToro adekta, B pamkax pacdetra no dPIPE npepnaraetca cnegytowas
nocnenoBaTenbHOCTL OEeNCTBUN:

1. Vicnonb3ysi «KpuTepuin pasrpaHUYeHns» crieqyeT BbiAenuTe B oOLen pacyeTHOW mMopenu
yyacTtkm ¢ TMI(Tpy6bl Mmarnoro guametpa).
OOHUM U3 Kpumepues pa3spaHUHeHUsT MOXem, HarpuMep, CIyXUMb OMHOWeHUe MOMEHMO8
uHepuuu mpy6 [REF 18]:
Touw

Regp =——— =25
IBEA_‘.’EH
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= Kak ato caenat B dPIPE:

93 dPIPE 5.27 (Build: 18 cen 2018) - 2. TMD.dp5.

ol = |

BB OB NS ROAARUAT BWE IT,

EXCy 84 faB (@@= ks
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Mosopor: 45°

Haknok: 15°

Macwraé: 1.340 Macwraé D: 1.4

¥

2. BbInonHWTL TPaaULMOHHBIA «NofHbIM pacyeT. Ona TMO(Tpy6bl manoro grnameTpa)

. SAM
«nceBaocTaTMYeCcKony, Fegp Harpy3kn ot CCO:

(1)
Fsgp

INRT
EEBP

EAM
+ 'F_L.'BP

INRT

BHYTPEHHUE yCcunma ot CEencM1KN — 3T0 KOMBMHaUMA VIHGpLI,I/IOHHOVI F_L.'E.P

n

Mo pesynbTatam 3Toro pacyeTa OLEHNBAIOTCS HAMPSKEHWS! KaTeropum o (o), AN BCEro

TpybonpoBoaa, KpOMe y4acTKoB, NOMeYeHHbIX kak TM(TpyObl manoro gnameTpa)

3.

«O6HYmMTL» Bec TM(TpyObl Manoro gnameTpa) 1 NOBTOPUTL CENCMUYECKMIA pacyeT. [ns
TML(TpyObl Manoro gnameTpa) MHEPLUMOHHBbIE Harpy3ku UCKIIOYEHbI, MpoOBEpKa Be4eTCs

TONMbKO Ha Harpy3ku ot CCO:

2 _
Fopp =

SAM
EEBP

Mo pesynbTatam atoro pacyeta TMA(Tpy6bl Mmanoro gnameTpa) OLEHMBAKOTCA NO KaTteropmm

HanpsbkeHwii (o)

K

C ncnonb3oBaHnem npouenypbl ynpoLyeHHoro ynpyro-nmnactm4yeckoro

pacyeTa. [ns matepmanos TpybonpoBoaa 4orkHbl ObiTe onpegeneHbl napameTpsl M u N.
[onyckaemble aMnNnUTy bl HANPSHKEHUI KOHCEPBATUBHO NPUHUMAIOTCS ANS BEMUYUHDI
NC_SEISM = 50. lononH1TensHO NpoM3BoguMTCS NpoBepka obLyux MeMOpaHHbIX
HanpsKeHun ((5)1 OT AEeNCTBUSI OCEBOWN CUIbI.

F':E:' —

LE

CosnaeTtcsa KoMOUHaLVS BHYTPEHHUX YCVIJ'II/IIZ:
(1)
F...—F

EEP

(2

LEEBP

INRT
EEBP

Mo pesynbTatam 3TOro pacyeta oueHuBalTcst Tonbko TMI(TpyObl manoro awametpa) no
rpynne HanpsXeHun (cs)28
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[na peanusauum BeiweonucaHHon npoueaypsl B dPIPE ucnonbaytoTcs crnegytowme
napameTpbl komanabl POST REP: IL_SBP, IL_LBP, SL_SBP.

B 6a3y gaHHbIX, coaepxallyto cTaHgapTHble 3agaHus Ha pacyet (davn solv.dbs) , nobasneH
COOTBETCTBYOLL, M1 HAOOP KOMaHA:

i "|
Bribepute 3anaHue Ha pacder ﬁ

Pacuet #1

PacueT #1 + MoHT. pacTaxka (M.p.)
Pac4eT 1+ T

PacdeT #1 + celcMuKa

PacueT =2

PacueT 2 +TW

PacueT %2 + MOHT, pacTa#ka (M.p.)
PacueT #2 + cefcMuka

PacueT =5
| Cnpaeka

L
$SET CODE = 'PNAE' "Pacuer #l1 + cemcmmka + TMIO"
SOLV "PacueT c omnpegesieHMeM pab. Harpysok, BHOGOPOM NPYXMH M ceycMmkon + TMJ
(#1b) "
& LC mod = '$OPER', type = 'DSGN', note = "OnpezenenHme paboumx HaATpPyBO0K Ha
npyxmHe" ; LC1
& LC mod = '$OPER', type = 'OPER_A', fric = 'No', pend = 'NO', note =
"PacueT Ha NOJHYH0 Harpysky" ; LC2
& LC mod = '$COLD', type = 'OPER _B', fric = 'No', pend = 'NO', note =
"Bo6op npyxmurH" ; LC3
& LC mod = '$OPER', type = 'OPER_B', pend = 'YES', note = "3Sran II (nonHas
Harpyska)" ; LC4
& LC mod = '$OPER', type = 'SUST_C', note = "3ramn I" ; LC5
& LC mod = '$COLD', type = 'OPER_B', pend = 'YES', note = "3ran IV
('xonomrass Harpyska')" ; LC6
& LC mod = 'SOPER', type = 'MODAL', pend = 'LC4', note = "MopaneHmii aHanus"
; LC7
& LC mod = '$OPER', type = 'MODAL', pend = 'LC4', sbp = 'Yes',6 note =
"MopanebHHM aHanus (TMIO)" ; LC8
POST
& res = 'S2_ NUE', 1ls = "LC5", note = "Hanpsixenumss S2 (HY3)" ; LS1
& res = 'S2 MRZ', 1ls = "LC5+4+LC7", out = 'No', note = "Hanpsxenuss S2 (MP3)
onss TBO" ; LS2
& res = 'FORC', 1ls = "LC7-LC8", out = 'No', note = "LC7-LC8" ; LS3
& res = '"FORC', 1ls = "LS03", rule = 'ABS', out = 'No', note = "ABS(LC7-
LC8)" ; LS4
& res = 'S2 MRZ', 1ls = "LC5+LS04", out = 'No', note = "Hanpsixenus S2 (MP3)
nnss TMAO" ; LSS5
& res = 'S2 MRZ', 1ls = "LS02,LS05", rule = 'MAX', note = "Hanpsxenmus S2
(MP3)" ; LS6
& res = 'SAF', ls = "LC4+LC8", note = "Hanpsaxeunmumss Saf (TMIO)" ; LS7
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25

& res = 'Sl', ls = "LC8", note = "Hanpsxenumss S1 (TMIO)" ; LS8

& res = 'SRK', 1ls = "LC4-LC6", note = "HampsixeHumss Srk" ; LS9

& res = 'SAF', ls = "LC4-LC6", note = "Hanpsixeumss Saf" ; LS10

& res = 'DISP', 1ls = "LC5", note = "Becosme nepememenmumss" ; LS11

& res = 'DISP', 1ls = "LC4-LC6", note = "Bupgumsile nepememenus" ; LS12

& res = 'DISP', 1ls = "LC7", note = "CeicMuueckme nepememeHnmumsa" ; LS13
& res = 'SUPP', 1ls = "LC4", note = "Harpyskmum B pab. cocrosstHumu" ; LS14
& res = 'SUPP', 1ls = "LC6", note = "Harpyskmum B xox. cocrosHumn" ; LS15
& res = 'SUPP', 1ls = "LC7", note = "Harpyskmum oT cemcmuxmu" ; LS16
POST_REP load hot = 'LC4', load_cold = 'LC6', load des = 'LCl', il_1lbp =
'LS02', il sbp = 'LS05', sl sbp = 'LS07' load_seism 'LS15'

Ota npouenypa Takxke goctynHa ana Hopm EN n ASME NC

MpunoxeHue XVI

1.

JkcnopT pe3synbTtatoB pacyeTta U3 dPIPE B LICAD

OKCnopT Harpy3ok Ha TpybonpoBogHble onopbl 13 dPIPE B LICAD®
ocywlecTenseTca B 3aBucumocTn ot  napametpa LCD_VER «kak pgns
«knaccuyeckon» Bepcun «LICAD-10», Tak u ang sepcum, agantupoBaHHON nop,
pycckue atoMHble Hopmbl — «LICAD-RS-EN»

Ana Bepcun «LICAD-RS-EN» pgocTynHbl criegyiowme Tunbl Harpy3ok UM KX
KombuHauun, Ha ocHoBe KoTopbiXx LICAD-RS-EN c y4eToM nOBbILAKOLLMX
koadpmumeHToB SE (koahbdmumeHTbl NpUHATBI B cooTBeTcTBUM ¢ Tabnuua .1
pokymeHTta OTT 1.5.2.01.999.0157-2013, [REF21]) ocywecTtBnseT Boibop onop m3
katanora LISEGA [REF6, REF22]:

OGo3HayeHu _kareropus
CoueTaHue e CeMCMOCTOMKOCTU
Harpysok (napameTp Tpy6onposoaa
TYPE) 1kar | 2kat | 3kar
XornogHas COLD
Pabouas (ropsyas) HOT 1 1 1
HO NE 1 1 1
— NNE 1.2 1.2 1.2
LA UPA 1.4 1.4 1.4
m HTEST 1 1 1
H3+M3 NE_PZ 1.2 1.5 15
HH3+M3 NNE_PZ 1.2 1.5 -
YOA+O3 UPA_PZ 1.5 - .
H3+MP3 NE_MRZ 1.4 - }
HH3+MP3 NNE_MRZ 1.4 - .
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3. Ona Bepcum «LICAD-10» npuHATbI crnegyloume obo3HaYeHus LS coyveTaHumn

Harpy3oK:
CoueTaHue Harpysok OBoshauenme
(napametp TYPE)

XorogHas COLD

Pabouas (ropsuas) HOT

Harpy3kun oTHeceHHble kK ypoBHIO A/B Level _AB

Harpy3ku oTHeceHHble K ypoBHiO C Level C

Harpy3ku oTHeceHHble K ypoBHi0 D Level D

Harpy3sku ot ' TEST

MoBbiwarowme koadpdmumneHTsl SF B aTOM crniyvae Nonb3oBaTens Ha3HavYaeT
CaMOCTOSATESbHO, UCXOAS U3 Ucnorb3yemblix Hopm pacyeTa NnpoyYHOCTU.

4. Tunbl Harpy3ok «COLD» un «HOT» pgormkHbl COOTBETCTBOBATb pPaCYETHbIM
cnyyasm (LC) nnn Habopam pesynbTaTtoB € Harpy3kamu Ha ornopbl (LS TYPE =
‘SUPP’) Ona pexvMOB XONogHOMO UM ropsidero COCTOSIHWA, ONS  KOTOPbIX
BblOMpanMCb XapakTepUCTUKN NPY¥uHbI. VX Hanvume B MOAEnM C NPYXUHHbIMA
onopamw/nogseckamv oba3arernsHo

5. Tpn ycnelwHom 3aBepLueHny 3agaym B paboyen nanke opmMupytoTca Asa anna:
» file.Irs.csv — cpann B dpopmate Excel (csv). Ana Beoga B LICAD ero Hago
coxpaHuTb B doopmarte xIs.

» file.Irs_log.csv — dhaiin B dpopmate Excel (csv) ¢ coobiyeHnammu o6 owmbkax u
3aMeyvaHusIMK.

6. Harpysku Ha onopbi/nogBeckn BbiBogsaTcs B kH, lNepemelwieHns n nuHerHble
pa3mepbl BbIBOAATCS B MM.

7. Hwxe npuBegeHo cootBeTcTBME TUNOB onop/noasecok B dPIPE n LICAD

Tun onopsbl B dPIPE KoHd urypauusa onopsi B LICAD

Mpy*v1HHaa nogBecka Ha
rOpPM3OHTaNbHOM y4YacTKe
TpybonpoBoaa

S13 (ogHa uenb)
S02 (aBe uenn)

MpyxvHHas noaBecka Ha

S32 (aBe uenn)
BepTMKanNbHOM ydacTke Tpybonposoga

Mpy>xMHHasi ornopa Ha ropu3oHTanbHOM

yyacTke Tpybonpoeoaa S29 (opHa uere)

YKecTkaga nogBecka Ha
rOpM30oHTanNbHOM y4acTke
TpybonpoBoaa

S45 (ogHa uenb)
S40 (aBe uenn)

>KecTkasd nogBecka Ha BepTUKaribHOM

yyacTke TpybonpoBoaa S52 (mse uenv)

HenoaswkHas onopa S30/FP
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OAHOCTOPOHHASA O4HOKOMMOHEHTHAs 330
onopa
[BYXCTOPOHHSAS O HOKOMIMOHEHTHas S30/G2P
ornopa
S30/40GS (OD < 32 mm)
Hanpasnsiolias onopa S$30/49GS (OD = 32 M)
KecTkaa pacnopka Y01
OnHammyecknin amopTmsaTop Y02
(SNUBBER)

8. Cucrtema KoopauHat Ana HenoaABWMXHbIX U HarnpasiAaoLWMX Onop:

[nsi HeNOABWXHBLIX M HAMPaBNAOLIMX OMOP NPUHATA CUCTEMA KOOPAWHAT,
ncnonb3yemas B nporpamme LICAD:

e OCb X NIEXUT B rOPM3OHTANbHOM NIIOCKOCTW U HanpaBrneHa nepneHauKynspHO ocu
TpyObl;

e OCb Y HanpaBneHa BOOsSb OCK TPYObI;

e OCb Z HanpaBrieHa BBEPX M NepreHanKynsipHa ocsaM X U Y.

CooTBeTcTBEHHO, B LICAD aKCnopTUpYOTCA Crieayowme HarpysKku:

e FX — nonepeyHasi Harpys3ka;

e Fy — oceBas Harpy3ka;

e Fz(+) — BepTUKanbHasa Harpy3ka (oTpbIB);
e Fz(-) — BepTuKanbHas Harpy3ka (Npwxum).

B nporpamme LICAD HeT ykasaHui Kak, UHTepnpeTupoBaThb Harpy3ku B criydae
pacnoroXeHnsa onopbl Ha BeEpTUKanbHOM ydacTke Tpybonposoga. [Ana atoro
cny4vas npu akcnopte B LICAD npounsBoantcs “cMMmmeTpusanmsa” nonepeyHbix
Harpys3okK:

Fx = Fz(+) = Fz(-) = MAX{ |FXx|; [Fz| }.

Ecnu onopa npoxoanTt no Makc. Harpy3ke, TO €e MOXHO OPUEHTMPOBATL BOKPYT
ocu Tpybbl Npon3BobHbIM 06pa3oM. Ecnn He NpoxoguT, TO (3Has OpUeHTaUuIo)
MOXHO nonpo6oBaTh 3agaTb Harpy3kn BpyYHyto. bonee MoLUHbIe Onopbl NPy 3TOM
He BbIOMpatoTCs, TaK Kak And Kaxaoro AnameTpa B Katanore eCTb TONbKO ofHa
onopa 49FP/GS (LICAD-RS-EN).

Mpy 3KCNopTe Harpy3ok NporpaMMa MOXET Bbl4aBaTb criedytolme coobLeHns 06
owmGKax v npeaynpexneHns:

"Error: HecmaHOapmHbIU Hapy>kHbIl Quamemp mpy6bi”
He 3agaH HapyxHbI AnameTp TpyObl (Onopa Kpenutcs K 3N1eMEHTY
BEAM/RIGID/FLEX), nn6o Tpybbl ¢ Takum anameTpom HeT B kaTarore LISEGA.

| CranpaprHble HapyxHble auameTpbl Tpy6 U3 kaTanora LISEGA 2010 RS EN |
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10 38 139.7 355.6 630 1020
13.5 424 159 368 660.4 1067
14 45 168.3 377 711.2 1118
16 48.3 194 (193.7) 406.4 720 1168
17.2 57 219 (219.1) 419 762 1219
18 60.3 220 426 812.8 1220
21.3 73 245 (244.5) 457.2 820
25 76 (76.1) 267 465 864 (863.6)
26.9 (89 (88.9) 273 508 870
28 108 323.9 530 914.4
32 114.3 325 558.8 965 (965.2)
33.7 133 351 609.6 1016

(*) Ecrm LICAD Bbigaet owmbky Ne4636135, To Hago B yCTaHOBOYHbIX
napameTpax CHATb “NTnyky” ¢ nyHkTa DIN EN[x] — Russia[ ].

"Error: xoMym He neprneHOUKYJIsipeH ocu mpy6bi”

Onopa nnn noasecka 3afaHa nog yrrom K ocu pr6bl. Tpe6yeTc9| HeCcTaHOapTHOe
KpenneHue.

"Error: HeGonycmumoe 4ucJsio yeneu nodeecku”
"Error: HeGonycmumoe 4ucJsio yeneu npyxuHHou onopbi”

B LICAD oTcyTCcTBYET COOTBETCTBYHOLLAS KOH(pMrypauunsa Ana 3agaHHoro Yncna
Lenen.

"Error: npyuHa He u3 kamanoza LISEGA"

3apaHa npyxuHa 13 gpyroro katanora (OCT, MBH, n 1.n.).
"Error: ornopa c 3a3opom”

3apaH 3a30p Ans O4HOKOMMOHEHTHOWM OMOpbI.

"Error: HecmaHOapmHas onopa 'SLG™

3apaHa 0gHOCTOPOHHSIA HanpaBnawoLLAaa onopa.

"Error: c.K. ornopbl He coenadaem c JIOKaJibHOU C.K. mpy6b1”

HenoaBwxHasi onopa 3agaHa B rnobanbHOM CUcTeMe KOOpAUHAT, a HanpasreHne
TpyObl He coBnagaeT ¢ ocammu X/Y/Z.

"Error: pacrniopka He neprneHOUKyJsisipHa ocu mpy6bi"”

HanpasneHue xeCTKov pacnopku He COBMagaeT C HanpaBfieHNneM, 3agaHHbIM B
napametpe OFFS.

"Note: npoeepumsb y3en KpernseHust xxx"

3apaH napametp CNODE=xxx". NpoBepuTb, 4TO onopa/nofBecka Kpenutcs K
CTPOUTENBHON KOHCTPYKLUN.
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"Note: memnepamypa mpy6sbi npeebiwuaem 350°C"

Temnepatypa TpyObl NpeBbILLIAET MaKCUMarnbHy AONYCTUMYO TEMMepaTypy 13
KaTarora.

"Note: e LICAD nem pexxuma HY3+I13 dnsilll k.c.”

B LICAD HeTt pexuma HY3+M13 gna tpybonposozos Il kateropum
CEeNCMOCTONKOCTMU.

"Note: npyxuHa ..71.. type 21/25/29"
"Note: npyxuHa ..12.. type 22/26/28"

Tun npyxwHbl (load group / travel range) B nporpamme dPIPE (gormkeH coBnagarb
C TUMNOM MPY>1HbI, BbiGpaHHom nporpammon LICAD).

"Note: Hazpy3ka Ha npy>XuHy eHe pabo4ye2o duana3oHa"

Harpyska Ha npy»xuHy BHe pabo4vero grnanasoHa npu AUMHaAMUYEeCKnX HarpysKkax.
"Note: ompsbie npu QuHamu4ecKux Haspy3Kkax"

OTpbIB O4HOCTOPOHHEN OMOPbI NPY AMHAMUYECKUX Harpy3Kax.

"Note: HanpaesieHue onopbl He coernadaem c HarpaesieHUem -Z"

"Note: HanpaeneHue cHabbepa He coenadaem c HanpaeseHuem +Z"

"Note: HanpaesieHue pacrnopku He coenadaem c HanpaeseHuem +Z"

HanpaeneHne onopbl/cHabbepa/pacnopkn He coBNagaeT C HaNpaBneHNEM Ha
yepTtexe B nporpamme LICAD.

"Note: 8 HernoGeu)XHOU orope He y4umbI8aromcsi MOMeHMbI"

[nsi HenoABWKHOM ONOPbI 3a4aHbl XKECTKOCTK Ha noBopoT. Nporpamma LICAD He
KOHTPOSMPYET AEeNCTBYOLLME HA ONOPY MOMEHTHI.

"Note: ornnopa Ha eepmukanibHoM y4acmke (Fx=Fz=MAX)"

HenoaswiHas unv HanpasnswoLLas onopa ycTaHOBMeHa Ha BEPTUKaIIbHOM
yyacTke TpybonpoBoaa.

[nsa ropnsoHTanbHbIX HAarpy3oK 3agaHbl MakCUMaribHO BO3MOXHbIE 3HaYEHUS.

"LICAD Config. #: XXX"

KoHdwrypaumsa onopbl/nogBecKku nNpu yaadHom KoHBepTaummn gaHHbix B LICAD.
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26 MpunoxeHue XVII

Mpouenypa pacyeTta KpmBbix yctanoctn no NOCT P 59115.9-2021, [REF 24] B
nporpamme dPIPE

1. [Jomyckaemasi amMIJMTyAa YCJIOBHOTO YIPYroro HampsOKEHHS WM JIOMYCKaeMoe
12
gucno uukioB npu [N ] < 1077 Bbrumcnsercs mo  Qgopmynam ¢ yd4eTom
MaKCHMAaJIbHOTO BIIMSIHUS aCUMMETpuHU ukia (myHkr 10.12):
T T T _ pl
Ee + R(' Rp:l_l

(4ne [N (4m [N -1

[J#F] =

T T T _ plha
E € R{ Rp:).]

n, (4[] )" . l (4[] ) —1.]

[Crm"'] =

U3 1Byx BBIYUCICHHBIX 3HaYeHNUH [G ] mimm [N ] mpuHIMaeTest HanMeHslIIee.

Bxopnsmme B jopMynbl mapaMeTphbl OMPEeNstoTcs coriacHo MyHKTy 10.8 Tonpko
JUIS CITydast:

RT <700 MIla; n =2;n,=10;R" =R" (1+0.014Z");

100
ef =1.15lg| —— [-0.025
f g(IOO ZTJ

Z! =min{Z":50%} (Z" mo I'OCT 59115.3)

m=0.5 npu RY <700 Mlla

mo—

m=036+0.0002R] npu 700 < Rl <1200 MIla

R}i T
m, = 0.1321gL€—T(1 +0.014Z )}

-1

R’ =04R! npu RI <700 Mila

m mo—

Rl = (0.54 —0.0002R, )R, npu 700 < R, <1200 Mlla

m m m —
Xapakrepucruku ET, Z', RT  npuHEMAIOTCS paBHBIMH HX HAUMEHBIIMM

3HAYEHMSM B HHTEpBaJe paboYnX TeMIlepaTyp HHuKIa. 3HaueHue RT ™M

p0.,2
OIIPEIEIIAETCS IPU MUHUMAIIBHOM TeMIlepaType LUKIIa.
E' - moayns ynpyroctu, MIla;
RTm - MUHUMAaJIbHOE 3HaY€HUE BPeMEHHOro conporusieHus, Mlla;
RT - MUHEMAanbHOE 3HaYeHHUE YCIOBHOIO Mpesena Tekydectu, MITa;
p0,2
Z' - OTHOCHTENBHOE Cy/KEHHE MONEPEUHOr0 CedeH s 00paslia Mmocje pa3phiBa,

%.
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OnpeneneHue gonyckaemMoro Yucra L4uKIioB C y4eTOM BIIUSAAHUA
BOAHOW cpeabl

1) BnusiHue BOAHOM cpelibl Ha HMKINYECKYIO IPOYHOCTD JI0JKHO YUUTHIBATHCS
npu Temnepatype BogHoi cpeasl T > 150°C (pa3pbIB MeXy KpUBO Ha
~ — ¢}
BO3JIyXe U B BOJE, T.K. Fpn ~ 2 mpu T=150°C).

OrpanyeH s METOJIUKHU:

- 110 TeMueparype BoaHou cpensl: T < 350°C;

- TI0 YHCITY JOMYCKAeMOTO YU Ca [IUKIOB: [NO] <10'2,

2) Homyckaemasi aMIUTUTy/a YCIOBHOTO YIIPYroro HaINpsHKEHU ST [GaF] MIpU YK CIIE
LIUKIOB N0 WJINA JIOITYCKAEMOE YU CJIIO [IUKIIOB [No] IIPU aMILIATYAE (O'aF) C

y4eTOM BIIUSHUS BOJHOM cpelibl OepeTcsi paBHON HaMMEHbIIEMY U3 ABYX
3HAYEHUH, onpeAesieMbIX 0 (PopMyraM ¢ y4eTOM MaKCHMAJIbHOTO BIUSHUS
acuMMmeTpuHu nukia (myskrsl B.4 u B.9):

ETE?EU Rf'F _ RT’E]"'T‘E
I:O-(?F]: - 0:54_ pmgp
(4n,E, [N (amy [N ])™ 1
T 20 T plh
e (46, [N]) g (4], ])" 1)

rpe:
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n_=2;n,=10
e =1.15lg ﬂm ~0.025
100-2Z

Zfo = 111i11{Zm; 50%}
ij = R;O (l+0.014ZF)

m,- =0.1321g[ 2.5(1+0.014Z,) |

7. =100—

100
exp(Zefo/\/JZ)

Koadpdumuent Fpn KOHCEPBATUBHO BBIUUCIIAETCS O MyHKTY B.8 B 3aBUCHMOCTH
OT TeMriepatypsl Metaiia T, coaep:kanus cepbl B METa/UIe S, KOHIICHTpAI[UU

kuciaopoza B BogHoi cpene KO u ckopoctu nedopmanuu €

- JUIS yTIIEPOANCTBIX CTaNICH:
Fp;? = eXp(0.632 — 0-101'S$ .T* -O$ . (c;‘$ )

- 17151 IETUPOBAHHBIX XPOMOMOJIMOCHOBBIX U XPOMOMOIHOICHOBAaHATUEBBIX
cTajen:
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F, =exp(0.702-0.101-8"-7"-0"-¢")

S =0.015 (KoHCepBaTHBHO MPHHATO S >0.015% )

T =T —150 (T - MakcHMalIbHas TeMIlepaTypa [uKia, °C)
0 =0 npu KO <0.04 mafxe

O =h [%J npu 0.04 < KO 0.5 mz/xz

O =l (125) npu KO>0.5 mz/xe

& =In(0.001) (KOHCEPBATHBHO IPHHATO & < 0.001%c™")
- UL cTaJel ayCTeHHTHOTO Kilacca

F,=exp(0734-T"-0"-¢")

7-150

T = min{ : 1} (T - MakcuManbHas TeMIepaTypa ukia, °C)

O =0.281 (npu Bcex 3HaueHnax KO)

& =In(0.001) (xoHCepBaTHBHO ImpHHATO & < 0.0004 %c )
- 17151 cTanieil ayCTeHUTHOrO Kiacca:
F, =exp(0734-T".0"-¢")

T-150
175 : 1} (T - makcHManbHas TeMIlepaTypa Iukia, °C)

T = min{

O =0.281 (mpu Bcex 3HaueHNAX KO)

&=l (0.001) (KoHCepBaTHBHO NpHHATO £ <0.0004 %c ™)
B cootBercTBUU ¢ myHKTOM B.13, nomyckaemoe 4ncio IUKIOB HAl0
NPUHUMATh HAUMEHBIIMM U3 ONpeeNIeHHbIX Ha Bo3ayxe 1o 10.12 u B Boze no

B.4-B.8 (kpuevle na 6030yxe u 6 600e ne coznacosanvl mexcoy coooil: 4ucio
00NnyCcKaemvlx YUKII08 8 600e MOycem Oblmb 001blie, UeM Ha 6030yXe).

3) Hdomyckaemasi aMILUIUTY/Ia YCIOBHOTO YIPYrOTo HAPsHKEHUS TTPU YU CTIE [IUKITOB
N, niu 1onyckaemMoe YiCiio UHKIOB IPHU 3aaHHOM aMILTUTY/C HAlPsDKEHUH

(GaF) JUISL CBAPHOTO COETMHEHHUS OMPeesIoTCsl Kak (MyHKT B.12):
[020], =min {g. [0 ] : [0 ]|

[N, ], =min {[ND ] [ND]}
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rpe:

* (V)
[o,,] - momyckaemas aMILUTMTY/@ HAIIPSDKCHUI Ha BO3/IYXE;

*
[N,] - momyckaemoe 4nCIIO LMKIOB Ha BO3/YXE, ONPEICICHHOS [Is

aMILIATY/BI HAIPSDKCHUA (G ) = (0,.)/0,

27 MpwunoxeHune XVIII

Kputepuu gns onpeaeneHusa MmecT NOCTYNMPOBaHHbIX pa3pbiBoB B3
Tpy6onpoBOoAoOB Npu pacyeTe No pasnuyHbiMm Hopmam

1. Pacuem no Hopmam ASME BPVC NB-3600 (mpybonposoodvl nepgo2o xkiacca)

VYcaoBus BO3HUKHOBEHHS TTONEPEYHBIX/TPOAOJIBHBIX Pa3phIBOB JTMOO CKBO3HBIX
TPEIMH OMPEIENAIOTCS TMPOBEPKON  CIICAYIOIMX HEPaBEHCTB (MPEBBIIIICHUE
BEIMYUHBI 2.4 Sm COOTBETCTBYET pa3phiBy, 1.2 Sm - TpemnmHe):

VYpasuenue (10), NB-3653.1:
BD, | G, &M,.('O) +CE,, x
2t 21

Vpasuenus (12) u (13), NB-3653.6:

s =, Doy s {2.4&”}

Sn = Cl

248,
aaZ; - ab]; | >
128

o1 1.2,

S=C

PD 248
02 . arln_abz—;)|>{ W}

D, .
+C, 2 M™ + C,E,, x
21 : 125,

rue:

Sn, Se, S — pazmax HanpsHKEHUN, BBIYUCICHHBIN 110 ypaBHeHUsM (10) — (13),

!

7 c,C 3 C3- K03 (hpUITHEHTH HHTEHCU (P KALIMY BTOPHYHBIX HANIPSDKEHUH,
onpenensiemble B cOoTBETCTBUU ¢ NB-3680 111 pa3nu4HbIX 3JIEMEHTOB
TpyOOIIpOBOAA;

P ¢ — Tepemajl IaBICHHs MEXTY JIBYMS PACCMATPHBACMBIMH paboYuMU pEeKUMAMH;
DO — BHEIIHUN IUaMeTp TPyOOnpoBoaa;

t — HOMUHAaJIbHAS TONIIMHA CTCHKH;
I — MOMEHT MHEepLWH;

Ml.(w) — Ppe3ylbTUPYIOLMH pa3Max MOMEHTOB, ONpENeNseMblil Npu mepexoie

CHUCTEMbl M3 OJHOTO OINEPAIMOHHOTO COCTOAHHS B Japyroe. OmepaluoOHHBIE
Harpy3kd M UX KOMOWHAIIMU OMNPEAENSIOTCS IO MPOEKTHOW creuuuKauu
PEXKUMOB pabOThI CHUCTEMBI. PaccMaTpuBarOTCs pPeKUMBI pabOThl TPYOOIpPOBOAA,
xapakrepubie migs HYD u HHYD. Tlpu komOMHanMu MOMEHTOB OT PazIUYHBIX
OTEpPAlMOHHBIX COCTOSIHMM KOMIOHEHTHI MOMEHTOB MJii COOTBETCTBYIOIIMX
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HanpaBJICHUH KOMOMHHUPYIOTCS TIEPE] OTPEICICHUEM PE3YAbTUPYIOIIET0 MOMEHTA.
MOMEHTBI OT CEHCMHUYECKUX Harpy30K KOMOWHHUPYIOTCSI ¢ MOMEHTaMHU OT JIPYTHX
BMJIOB HarpyXeHHUi HanboJsee KOHCEepBaTUBHBIM 00pa3oM;

M (12) _ pPEe3yAbTUPYIOLMHA pa3Max MOMEHTOB TOJBKO OT Harpy3ok IIpu
i

CAMOKOMIICHCAlMM M TEMIIEPAaTypHBIX  CMEIICHWH  TOYEK  KPEIUICHUS
TpyOOTIPOBOIOB;

13 12 .
Mi( ) _ TO XK€, 4TO U Z\ll.( ) , 3@ HWCKIIFOYEHWEM HAIPSHKEHUW OT MOMEHTOB,

BBI3BAHHBIX TEMIIEPATYpHbIM paCIIMPEHUEM TpyOONpoBOAa M TeMIEpaTypHbIM
CMEILEHUEM OIIOp;
Ta’ T, @, @ — CPEIHHE TEMIEPATYPBl H KO3(QPULIHEHTHl TeMIEepaTypHOro

pacumMpeHus JUIsl YYaCcTKOB TPYOONpoBOJa C reoMeTpuueckoil ambo Qusnueckoit
(pa3Hble MaTepualibl) HEOJAHOPOJHOCTHIO;
Ea b cpemHui Moayab yrpyroctu (Moayns KOHTA) /U1 pa3nuvHbIX 4actei (a u b)

ydacTka TpyOONpoBOAa C HEOJHOPOIHOCTBHIO, OINPEACISIEMBbIA ISl XOJIOJHOTO
COCTOSIHUS;
Sm — BEJINYMHA HOMUHAJIBbHBIX JIOMYCKAEMbIX HaIlPSDKEHUH.

JIOTIOJIHUTENBHBIM YCIOBUEM JUIsl HA3HAYEHUs IMOCTYIMPYEMBIX MECT pa3pbiBa B
TpyOOIIpOBOJAX MEPBOr0O Kiacca SIBJIAETCS BEIUYMHA HAKOIUIEHHOIO YCTaJIOCTHOTO
nospexaenust U. PaspeiB nocrtymupyercst npu U > 0.1. Ecnu npu pacuere
YCTaJIOCTHOW MPOYHOCTH HCIIOJIB30BAINCH YCTAJIOCTHBIE KPUBBIE C YIETOM BIIMSIHUSA
Cpenbl, TO IOIYCKAaeTCsl HCIIOJIb30BaThb HepaBeHCTBO U > (.4 kak KpUTepui
paspsiBa.

Pacuem no Hopwmam ASME BPVC NCD-3600 (mpyvbonposodvl emopo2o u
mpemuve20 Kiacca)

YcnoBue yist MOCTYAUPYEMOTO MECTa pa3pbiBa (CKBO3HOM TPEIMHBI):

0.8(1.85, +5.)
0.4(1.8S, +5,)

S = f(1.255, +0.255,)

rae:

SOL

ypoBHs [13 (NCD-3653, ypaBHeHue 9)

S, — pa3sMax HalpsHKEHUi OT CAMOKOMIICHCAI[HOHHBIX (TEMIIEPATyPHBIX) HATPY30K,

(NCD-3653.2, ypaBHenue 10)
Sa — pa3Max JOMyCKaeMbIX HAPsDKEHUM JUTsl TEMIIEPATyPHBIX HAMIPSHKEHUH;

Sop +5z >

— HaIMpsHKCHUA OT BHYTPCHHCEIO JaBJICHUS, BECOBBIX U CEeCMHYCCKIX Harpys3ok

S . — 6a3oBbIe JTOMTyCKaeMble HAMPSDKEHUS MaTepraa sl XOJIOIHOTO COCTOSHUS;
c
Sh — 0a30BbI€ J0NyCKaeMble HapsbKEHU s MaTepuaa JUisi TOpSTYero COCTOSHUS;

f — penynupyoumii Ko3(pULIHUEHT, YYUTHIBAIOUMI KOJUYECTBO IIUKIOB
HarpyxeHuil B coorBercTBuM ¢ Tadnuueit NC-3611.2(e)-1.
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3. Aoanmauus _onpedenenus _Mecm____NPOMENCYMOYHbIX  noepedcoerul  BD
mpybonpoeodos k Hopmam ITHAD

Ipu pacuerax BO tpybonpososoB no Hopmam [THAD, npeiaraercs UCIoIb30BaTh
METOAMKY AaHAJIOTUYHYI0 METOAUKE Ui ONPEACIICHUS IPOMEXYTOUHBIX MECT
Pa3phIBOB MPH pacyeTax TPyOOIpoBOIOB mepBoro kiacca mo Hopmam ASME NB.

I[J'ISI 9TOIr'0 BBOIATCA OJOMOJHUTCIIBHBIC KATCTOPUN HaHpﬂ)KeHHﬁ:

® Gpy - Dbasmax HaNpsDKeHWH, BBIYMCICHHBIM 10 (Qopmymam m. 2.3.2

[Ipunoxenuss 5 Hopm IIHAD, OoT MOMEHTOB, BBI3BAaHHBIX TEMIIEPATYPHBIM
pacumpeHueM TpyOONmpoBOAa U TEMIIEPaTypHBIM CMEUICHHEM  OIOp
TpyOompoBoAa. DTH HANPSDKEHUS SBJSIIOTCS aHanorom ypasHenus (12) ASME
NB-3653.6(a);

n

® G p - Dbasmax HanpsDKeHUH, BBIYMCICHHBIA 1O (Qopmymam m. 2.3.2

[Tpunoxenus 5 Hopm IIHAD, 3a ucKiIO4YeHUEM HANPSHKEHUA OT MOMEHTOB,
BBI3BAaHHBIX TEMIIEPATYPHBIM PACIIMIPEHHEM TPYOOIIPOBOJIA U TEMIIEPATYPHBIM

n

cMerieHueM omnop. JlomoJHHUTENbHO, B KATETOPUIO HANPSHKEHUN G RK

BKIIFOYArOTCA MeM6paHHBIe TEMIICPATYPHBIC HAITPSIKCHU S, BBI3BBAHHBIC OCCBBIM

HepeHal{OM TeMHepaTypr. 9TI/I HaHp}I)KCHI/IH SABJISIFOTCA aHAJIOT'OM ypaBHeHI/IH
(13) ASME NB-3653.6(a).

[IpomexyrouHbie MecTa TMOCTYJIMPOBAaHHBIX IOBPEKICHUN OMPEIENIOTCS Ha
ocHoBe aHanmmsza HJIC TpyObompoBosa B COOTBETCTBHH CO  CIEAYIOLMHU
KPUTEPHSIMU :

® YCJIIOBHME BO3HUKHOBEHHUS MOMIEPEYHOTO HJIM MPOJI0JIBHOTO pa3phiBa:

O > 0.8 X2R§o,z = 1.6R§0‘2
VT
O >0.8x2R , =1.6R,,

JIONOJIHUTENBHO K 3TUM HEPaBEHCTBAM ISl HA3HAYCHHS IOCTYIUPYEMBIX
MECT pa3pblBa IPOBEPSETCS BEIMYMHA HAKOIJIEHHOIO YCTaJOCTHOIO
nospexaeHus U:
U>0.1
Ecan npu pacdere yCTaJOCTHOM NMPOYHOCTH HMCIOJIB30BAJIUChH YCTAJIOCTHBIE
KpPUBBIE C YYETOM BIIMSHHS CpPEIbl, TO JI1 KPUTEPUs MO HAKOIJIEHHOMY
YCTaJIOCTHOMY MOBPEXKJICHHUIO JOMYCKAETCs UCIOIb30BATh HEPABEHCTBO:
U>04

e yci0BHE 00pa30BaHUs CKBO3HOH TpPEIWMHBI:

Ore >0.4x2R7,, = 0.8R", |

NI

O >0.4x2RT , =0.8R,
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4. Adanmauuﬂ onpedeﬂenuﬂ mecm NPOMeEHCYNIOUYHbIX noepeofcc)enuﬁ B2

mpybonpoeo0os Kk Hopmam EN

[Ipu pacuerax BD TpybompoBomoB mo Hopmam EN mpeanmaraetcst MCHOJIB30BaTh
METOJMKY AaHAJIOTUYHYI0 METOJUKE [JIsi OMpEACNICHHS IMPOMEXYTOUYHBIX MECT
Pa3pBIBOB MPH pacyeTax TPyOOIpoBoI0B BTOporo kiacca mo Hopmam ASME NC

[IpomexxyrouHble MecTa MOCTYJIMPOBAHHBIX MOBPEXKACHUN OINPENEISIOTCA Ha
ocHoBe aHamm3a HJIC tpybompoBoja B COOTBETCTBUH CO  CICIYIOIIMMHU
KPUTEPUSIMU :

® YCIOBHE BO3HUKHOBEHMS IIOIIEPEYHOIO MUJIN IIPOJOJIBHOIO pa3phiBa:
c,+0,>08x(1.2f, + 1)

® YCJIOBHUC 06p33013aH1/151 CKBO3HOM TPCIIMHBI:

o, +0,>04x(L2f, +f)

Ilpumep 3amaHust JUIs  OIpedeNIEHWs MECT TOCTYIUPYEMBIX Da3phlBOB BD
TpyborpoBoaoB npu pacuerax o Hopmam [THAD u ASME NB:

Onumn

- Qaine
- Oruérel CRACK
- KoHTponeHEIE NapameTpel

Sagoun o RUPTLRE ©4 o pomaseo

- ¥CTanocTHan NnpoYHoCTs

: Mecta paspeiscs B3 tp-8

- 3kcnept s LICAD
- Tpadmka RANGE  |FATG v Mpedmce | HLE

JokymeHT

SRP v MpocMoTp Chpoc

OnpefenaTe MECTa paspeiEcE B3 TpybonpoEoaos

Cancel Help
POST HELB cuf = 0.1, rupture = 0.8, range 1ls = 'fatg',

IlpuMmep 3amaHus  JUid  ONpENeNIeHUs] MeCT IOCTYIMPYEMBIX pa3pblBoB BD
TpybonpoBoaoB npu pacuerax mo Hopmam EN u ASME NC:

© 2025 LIKTU-Bubpoceticm



Mpunoxenune XVIII 385

Onumn

- Paine
-- g'ru ETbl CRACK
(- KeHTponsHble napameTpel
- 3agaHna CUF RUPTURE 0.4 [Zne ymonsanmo
. [E-YcTanocTHas NpoYHOCTE
t Mecta paspeiscs B2 tp-s
: - 3kcnept s LICAD
- Mpaduka MECH |L51 ~| RANGE |L54 ~ Mpedwmke | HLB
JokyMeHT
SRP MpocMoTp Chpoc
OnpenensTb MECTa paspeiBos B3 Tpybonposoaos
Concal | [ ri
POST HELB cuf = 0.1, rupture = 0.8, mech 1ls = 'LS1', r

28 MpunoxeHue XIX

3amevaHus no MoaesimpoBaHUO CEeKTOPHbIX KOJ1eH

OnpepeneHus

a

N
c

0=a/2*N )

r

R OZ(S *cot 6)/2

Reﬁ = r¥(l+cot

0)/2

MOJIHBIN YroJi KOJICHa
YHCJIO KOCBIX CTBIKOB

YIrOJI MEX]Ty CEKTOpaMu

CpeaHM paanyc TpyObI

SKBUBAJICHTHBIN PayC CEKTOPHOTO KOJIEHa (Ompeensercs
reOMETPUYECKU, COOTBETCTBYET BETMUMHE, IPUBEACHHOI Ha

YepTexe)

3(peKTUBHBIN payC CEKTOPHOTO KOJICHA (AMITUPUYECKAs
dopmyma, mpeanoxkeHHas MapKioMm A7 OAMHOYHOTO KOCOTO

CTBIKa

CekTopHble KoneHa no Hopmam ASME B31.X n EN 13480.
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1) Closely spaced miter bend. K Hum oTHOCSTCS KOJICHA TSI KOTOPBIX s < (1 +tan 6) nmm
R <R
0 Teff

i
|
-ir|-.

B sTOM ciyyae cekTopHOE KOJIEHO MoJienupyeTcst oqHuM 3ineMeHToM BEND ¢ R =

R, KooxpuiueHTBI HOAATINBOCTH ¥ MHTCHCH PUKALMH HAPSDKCHUA BBIYUCIISIOTCS 10 R
=R,

2) Widely spaced miter bend. K n1um OTHOCATCS KOJIeHA JUTsl KOTOPBIX 8 > r(1+tan 6) (wnm
R >R ﬁ)
0 e

-rL-

B aTOM citydae ceKTopHOE KOJIEHO JAOKHO MOAETUPOBATHCS IIEMOYKOM JIEMEHTOB
PIPE & BENDcR =R, ff((balcmqecm KXl CTBIK MOJICTTUPYETCS O OTACIBHOCTH ).

Koa(hdumueHnTsl MogaTImBOCTH M WHTCHCH(UKAIIUHA HAMPSHKCHUN BBIYUCIISFOTCS
noR=R .
eff

Croa sxe OTHOCHTCS M KOJICHO C OJHUM KOCBIM CTBIKOM (single miter bend). B aTom
Cilydae OTCYTCTBYET NPOMEKYTOUHBIN CEKTOP U panyc R, reOMETPUYECKH HE ONPEIEIICH.
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B ITHAD ¢opmyn ans cexropabix oTBoioB HeT. B PTM u PJI cexropHbie KoneHa
CUMTAIOTCS Kak OOBIYHBIE IMAJIKKE OTBOABI ¢ paguycoM R,. Pasnenenus na closely/widely

spaced OTCYTCTBYeT.

[IpumepHo moJiOBUHA CEKTOpHBIX KojeH 1o cymectsyronmM OCT u CTO
ortHocsaTess K widely spaced (R = R, > Reﬁ,). Kpome Toro, mns yrmoB a=15° u 30°

BCTPEYAIOTCA KOJIEHA C OJHUM KOCBIM CTHIKOM. /[nMHA KOHIIEBBIX CEKTOpPOB BCErna
OobIne, yeM R*fan 0 , M0O3TOMY BCE KOJICHA MMEIOT IO KOHIIAM MPSIMbIe YIaCTKH (CEUCHUE
KOTOPBIX MOXKET OTJIMYAThCS OT CEUeHHs NMpHcoeanHseMbIx TpyO). Ilpu sTom cremyer
UMETh BBUJLY, UTO:

1) lngs KoideH ¢ OJHHUM KOCHIM CTBHIKOM B CTaHJApTax 3aJaHbl KaKue-TO
POU3BOJIbHBIC (PUKTUBHBIE PAANYChl R , KOTOPBIE MOTYT OBITh Kak OOJIbIle, TaK U
MEHBIIIE Rejf Ecin st Takux KOJIEH MCMOJIB30BATH PaIUyC Reﬁ, TO MOXHO HE

BITHCATHCS B TEOMETPHIO TPACCHI.
2) Hna zaganus «widely spaced» KoiieH, €clid CTPOTo CJlEIOBaTh 3apyOeKHBIM

Hopmam, To mpu wmomemupoBanum B dPIPE HyxHO 1enmaTh crHenuambHBIA

“KOHCTpyKTOp” 17151 TeHepanuu nenodku 3neMeHnToB PIPE u BEND.

3ameyaHuMsA NO NOAATNMBOCTU U HanpsbkeHuam ans widely spaced koneH.
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Kak nokazan ananu3 npusenenusix B HTJ cekropubix widely spaced konen, eciu
WX MOJICITHPOBATh, OJHUM KPUBOJIMHEHHBIM 2JIEMEHTOM, UCTIONB3YSI PaANyC C YepTexka, TO
[0 CPAaBHEHUIO C HOPMATHBHBIM MOJXOJOM pa3HHIIA B SKBHUBAJCHTHOW MOJATINBOCTH
MOXET OCTUTATh 6%, a B HANPsHKEHU X - 65%.

DTy pa3HUIly MOXKHO HUBEIMPOBATH C MIOMOIIBIO HCIOIB30BAaHUS SKBUBAJICHTHBIX
KO3(UIIMEHTOB MOAATIMBOCTH U UHTEHCU (PUKALIUY HANIPSDKEHUH.

Ecnu B COOTBETCTBHM C KOAOM IPOMOJECTHPOBATH KOCOH CTHIK KPHBOJWHEHHBIM
AIIEMEHTOM C PaJHycoOM Reﬁ’ TO €ro MOJATINBOCTH OyJeT MponopuuoHanbHa umne /(R j})

=k R o (k , - Ko3(pPUIUEHT NOJATIMBOCTH, BEIYMCICHHBIN 11 paauyca R )
e (K = KOOI i ; Juis pajmyca R )

Eciit ke ncrnosnp3oBath paauyc ¢ yeprexa R < R, g TO OKBUBATICHTHAS JIIMHA Oyzner
paBHa [(R) = kRo. + 2(R, i R)tan 6

ITocnenHee cilaraeMoe y4MTBIBACT JOTIOIHUTENBHYIO TOJATIIMBOCTD IIPSMBIX
y4acTKoB. [IpupaBHUBas 3TU JITMHBI, HallleM SKBUBAJICHTHBIN KO DULIEHT
MOAATIANBOCTH k, KOTOPBIHN CJIETYET UCIIO0Ib30BaTh C KPUBOJMHENHBIM 3JIEMEHTOM
panuyca R:
R, | tan 6

R a

3ta ke dopmyna roautcs u ans cnyyan K > Re 7

R
k=k @ 2
7 R

I(R;)=kyzR,a+2(R-R,)tan6

I[(R) =kRa
R R

k:kgf G 01— tan6
R R o

Ananornunyro GopmMyiny MOkHO BeiBecTH U i widely spaced konmena, s ciryudast
MOJIEIIPOBAHUSI €T0 OJIHUM KPHBOJIHMHEHHBIM 2JIEMEHTOM C pajuycom R, > R, i

R# Ru
k=k, 2t oy |1-Te |B0O

7 R, R ) a
Yro kacaercs k03(pPUIIMEHTOB MHTEHCU(PUKALMY HAMPSHKEHUH, TO A BCEX 3TUX
CIIy4aeB UX CIEAYeT BBIYUCIATH MO 3PPEKTUBHOMY paaUyCy Reff [Ipu Taxom monxone

pe3yabTaThl MOTYT OBITh HEMHOTO O0Jiee KOHCEPBATHBHBIMHE, 4eM TpeOyroT Hopmbl ASME,
TaKk Kak 3TH KOA(pULMEHThl (DakTHUecKu OyayT AEHCTBOBATh AJS BCEro KOJEHA, a He
TOJIBKO ISl €10 KPUBOJIMHENHHBIX 2IIEMEHTOB.

MopaenupoBaHue cekTopHbIX KoneH B dPIPE.

B nporpamme dPIPE cextopHbie KoJeHa MOJEIUPYIOTCS OJHUM KPUBOJIWHEHHBIM
3JIEMCHTOM C SKBHBAJICHTHBIM pafycoM R . B cityqae CeKTopHOro KosieHa ¢ OJHUM KOCBIM

CTBIKOM, KOT/Ia DKBUBAJICHTHBIN paJlyc HE ONpE/ENCH, B KAUeCTBE paguyca UCIOIb3YeTCs
panuyc, ykazanubiii B HT/I.

[Tpu ucnons3oBanuu HopMm B31.1, NC-3600, EN 13480 misa widely spaced konen
(B TOM YHCJIC U KOJICH C OAHHUM KOCBIM CTI)IKOM) IMPOBOJAUTCA OIMMMCAHHAA BBIIIC KOPPCKI U
KO3(PULIMEHTOB MOAATIMBOCTH, a KOI(PPUIMEHThl HWHTCHCU(UKALIMU HaNpsHKEHUH

© 2025 LIKTU-Bubpoceticm



MpunoxeHune XIX 389

BBIYUCIISIOTCA 110 3(hPeKTUBHOMY paanycy Reﬁ s nopMm PJI u ITHAD Ttakas mpouenypa

MNPUMCHSACTCA TOJIBKO K CCKTOPHBIM KOJICHAM C OAHHUM KOCBIM CTBIKOM.
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29 MpunoxeHue XX

[dononHutenbHble NapaMeTpbl”cTaHAAPTHbLIX" TPOMHMUKOB

O603HaYeHus:
Tun TponHuka Onwucanne

WLT Welding tee per ASME B16.9 (LuTamnoBaHHblE TPOMHUKN)
RFT Reinforced fabricated tee (TpoiHMKKn cBapHbIe C HaknagKkon)
UFT Unreinforced fabricated tee (TponHuku cBapHble)
BRC Branch connection (wryLepHble coeguHeHns )
EXT Extruded outlet (TPONHWKM C BbITAHYTOW rOPriOBUHON)
woL Branch welded-on fitting/Weldolet
SoL \Welded-in contour insert/Sweepolet
FWB Fillet welded and partial penetration welded branch connections|

R2 - pagunyc nepexoga (rantenu) Mexay LITyLepoM MU KOPryCcoMm, MM;
RP - Hapy>HbI paguyc WTyLepa Unn Haknagku, Mu;

RX - paguyc roprnoBuHbl, MM;

TA - cpeaHsia TOMWMHa CTEHKU Koprnyca, MM;

TC - TONLL MHA rOPrOBUHbI, MM;

TN - adhpekTMBHasA ToNW MHa WTyLepa, MM;

TP - TonwinHa Haknagku, Mu;

TW - yTonueHve WwTyuepa B paioHe NpuBapku K npsimon Tpybe, MM;
CR - BO3MOXHO€ YTOHEHUE CTEHKM TPyObl kKopryca, MM;

CB - BO3MOXHOE YTOHEHWNE CTEHKM TPyObI LUITyLEpa, MM;

KIS - koadhdmMUMEHT KOHLEHTPaLUMM MECTHBIX U3rMBHbIX HanpshkeHun (MHAD)

Mpu Hannyum onumn TEE_FLEX='PRG' nokanbHas nogatnMBOCTb PacCUMTLIBAETCS B CIieAyHoLLUX
TMNax TPOMHUKOBLIX COedMNHEHWI:

Type |RX |TC |TN |TP
BRC F
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Ecrm TEE_FLEX='NB', To nokanbHas NoaaTiMBOCTb pacCUUTbIBAETCH TONbKO B LUTYLEPHbIX
coeguHennax (BRC) n wtamnoBaHHbIX TponHukax (WLT)

Hwxe npuBeneH Habop Tabnuy C yKkasaHMeM TWMNOB CTaHOAPTHbIX TPOWHWMKOB M MapaMeTpos,
MCMonb3yemblXx MNporpaMMon And pacyeTa HanpskeHun (S) w/unm  nokanbHOW nogaTMBOCTU
TPONHMKOBBIX coeauHeHun (F). Tabnuupl cdopMupoBaHbl A5 COOTBETCTBYOLW NX Hopm npoyHocTn. B
ckobkax ykasaH rog pegakuum Hopm.

PNAE, GOST-59111-A

Type Flex TW CR KIS
- - S S S
RD
Type Flex CR CB
- - S S

Mpu BktoyeHHon onuun TEE_FLEX='"PRG' nokanbHas nogatnMeoCcTb ANs 3TMX HopMm y4utbiBaeTcA

TONbKO AN TPONMHMKOBLIX coeanHeHnn Tmna BRC, UFT, RFT.

Mpw BKNtoYeHHOM onuumn TEE_RD ="'CKTI' ncnonb3ytoTca cnegytowme napameTpbl:

RD (TEE_RD = 'CKTI')

Type Flex RX ™ TP CR CB

? n/a S S
WLT n/a S S S
EXT n/a S S S
BRC NB, PRG F S S
UFT PRG F S S
RET PRG SF S S

Vicnonb3oBaHue 0nonHUTENBHbIX napamMeTpoB A5d OoCTallbHbIX HOpM npmBeaneHo B crneayrLlnx

Tabnuuax:
NTD_ACI
Type Flex TN TP T™W CR
BRC NB, PRG F S S
UFT PRG F S S
RFT PRG F S S
NB(1992)
Type Flex R2 RP RX TC TN
WLT PRG F F
BRC NB, PRG S S SF
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NB(2010)
Type Flex R2 RP RX TC ™
WLT PRG F F
BRC NB, PRG S S SF
EWB PRG S SF
NC(1992)
Type Flex R2 RP RX TC ™ TP
WLT PRG F F
BRC NB, PRG S S SF
UFT PRG F
RFT PRG SF
NC(2010)
Type Flex R2 RP RX TC ™ TP
WLT PRG F F
BRC NB, PRG S S SF
UFT PRG S S SF
RET PRG SF
EwWB PRG S SF
EN(2002)
Type Flex R2 RP RX TC ™ TP
WLT PRG F F
EXT PRG
BRC NB, PRG S S F
UFT PRG F
RET PRG SF
EN(2020)
Type Flex R2 RP RX TC N TP CR CB
WLT PRG SF SF S S
EXT PRG S S
BRC [NB, PRG S S F S S
UFT | PRG F S S
RFT PRG SF S S
B31.1 (2012)
Type Flex R2 RP RX TC ™ TP
WLT PRG SF SF
EXT PRG
BRC NB, PRG S S F
UFT PRG F
RET PRG SF
WOoL PRG
SOL PRG SF S
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