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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

AHHOTaNus

IIporpamma «ITACCAT» npenna3HadeHa mJis pacdeTa IPOYHOCTH M YCTOHYHMBOCTU
COCY/JIOB, anmaparoB M HX 3JEMEHTOB C LEJIbIO OLEHKH Hecylel crnocoOHOCTH B pabounx
YCJIOBHSIX, @ TAK)KE B YCJIOBUSX UCIIBITAHUA M MOHTaXa.

IIporpamma coctout u3 siapa — 6a3oBoro Moayns «[TACCAT», KoTopbIil ocymecTB-
JSIET pacdeT NMPOYHOCTH M YCTOWYHMBOCTH TOPU3OHTAIBHBIX W BEPTHKAJIBHBIX COCYIIOB M
annapaToB 110 OTEYECTBEHHBIM U 3apyOeKHBIM HOPMATUBHBIM JOKYMEHTaM.

PacueT Ha IPOYHOCTH M YCTOMYMBOCTH aNNapaToB KOJOHHOTO TUIIA C yYETOM BETPO-
BBIX HAarpy3oK MU CEHCMMUYECKHUX BO3JIEHCTBUN OCYIIECTBISAETCS € IOMOIUBIO MOAYJIS
«[TACCAT-KonoHHBI».

Pacuer anmaparoB Bo3aymHOro oxiaxkaeHus (ABO), a Tawke KOXyXoTpyO4aThIxX
TEII000MeHHBIX ammapaTtoB (TA), BKIroUarommii B ceds pacyeT TPYOHBIX PEHIETOK, TPYO,
MIEPETOPOIOK, KOXKyXa, KOMIICHCATOPA, PACIIUPHUTEINS, IIABAIOIINIT TOJOBKH ITPOBOANUTCS
¢ nomonrpio Moayist «[IACCAT-TemmooOMeHHUKI.

Pacuer BepTHKaNbHBIX CTAIBHBIX PE3epBYapoB Ui XpaHeHUs HedTH W Hedrenpo-
JIyKTOB BbINONHSETCS ¢ noMolnbio Moaynst «[TACCAT-PesepByapei». [ns pezepByapoB
JOCTYITHO CO3JaHUE MOJEJIeH KapKacHBIX KPBILI U UX IKCIOPT C HArPY)KCHHUEM U 3aKperl-
neaneM B mporpammy ANSYS nmnsg manpHeHImMX pacueToB HA MPOYHOCTH M YCTOWYH-
BOCTb..

Pacuer Ha IpOYHOCTh U YCTOMUYMBOCTh TOPU3OHTAIIBHBIX U BEPTUKAIBHBIX COCY/IOB C
Y4EeTOM Harpy30K OT CEMCMHYECKHUX BO3JIEHCTBUIN MOCTyNeH ¢ moMoInbio moayis «I[TAC-
CAT-Ceiicmukay.

HporpaMMa BBITIOJIHACT aBTOMATUYCCKOC MTOCTPOCHUE TBepﬂOTeHBHOﬁ MOAECJIU arra-
para ¢ BBICOKOW CTENEeHbO JAETaM3aliui U C BO3MOXKHOCTBIO AKCIIOpTa B (ailiibl popma-
toB ACIS, IGES, Parasolid, STEP.

B 10KyMeHTe MPHUBOATCS CBEJICHHS O HA3HAUYEHHUHU [IPOTrPaMMBbI, 00JIaCTH ee mpuMe-
HEHUSs1, UCIIOJIb3YEMbIX METO/IaX pacyera, Mojbhb30BaTelbCKOM HHTEp(deiice, He0OX0MUMBIX
HCXOJIHBIX JIAHHBIX M TMOJy4aeMbIX Pe3yJibTaTax pacyera, a TAKKe M0 YCTAHOBKE U Peru-
CTpaIyu.

[Iporpamma MMeeT Apy>KeCTBEHHBIH MHTEP(EHC N MHTYUTUBHO MOHATHYIO CTPYKTY-
Py CO3lIaHMSl M pacyeTa cocynoB M ammaparoB. OT monb3oBarens He TpeOyeTcs 3HaHUs
MIPOrpaMMHPOBAHUS U JIETaIbHOTO YCTPOHCTBA MIPOTPAMMBI.

VY no0ubIit rpaduueckuii nHTEpPERC ¢ TPEXMEPHBIM 0TOOpaKEHUEM TTO3BOJISIET JIETKO
MIPOBEPATH MPAaBUIBHOCTb BBOJIA T€OMETPUUYECKUX XapaKTEPUCTUK KaK OTIEIbHBIX dJe-
MEHTOB, TaK U BCEH MOJIENH B LIEJIOM.

Bo03MO)XHBI HE3HAUNTENIFHBIE OTIMYHS JaHHOTO PYKOBOJCTBA OT IIOCTABICHHOI Mpo-
rpaMMBI, TaK KaK IporpaMma IOCTOSHHO coBepIIeHCTByeTcs. Camast HOBasi BEpCHs pyKo-
BojicTBa HaxonuTcs B (haitne B ¢opmare PDF, mocraBisieMoMm B cocraBe AUCTpHOYTHBa
IIPOTPaMMEI.
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Coxpamenus

B nacrosmem JAOKYMCHTC MMPUMEHCHBI CJICAYIOIHNC COKPAILICHUA:

ABO ArnmnapaT BO3YIIHOTO OXJIaKICHUS 111 IIporpaMMHBIi IPOLYKT
B baza manHbIx CK CucreMa KOOpJIUHAT
. CrnupanbHO-HaBUTasl TPoO-
BnyTtp. BuyTtpennnii CHII KtaKa
ECKJL Enunas cucrema KOHCTPYKTOPCKOM cr CBop npasu
JIOKyMEHTaIN
KKCK Kopews wsazpa et u3 CyMMEL KBa- TA TennooOMeHHbIH anmapaT
patoB
4T,
KII Kiacc npounoctu o Hentp TsxecTu
K-t Koaddunment AD Active Directory
K3 Koneunsrit _ DIIEMEHT, KOHEYHO™ | \ o1 Ame_rlcan SQCIth of Me-
9JIEMEHTHBIH chanical Engineers
MKI'CC CHCTeMa eAMHHIL M3MEPeHH - METP, DOF Degree of freedom
KWJIOTpaMM-CHJIa, CEKyH/Ia
MKD MeTox KOHEUHBIX DJIIEMEHTOB EN EBpomneiickue ctannapTsl
MCK MupoBas cuctemMa KOOpIUHAT H2S CepoBomopon
. Minimum Design Metal
HA HopmaTuBHEIH JOKyMEHT MDMT Temperature
Orp. Omnpenensiercst MS Microsoft
K [lepcoHanbHEII KOMOBIOTEP PWHT Post-welding heat
treatment
o IIporpammuOe obecnieueHme RTF Rich Text Format
PBC PesepByap BepTHKaJIbHBINA CTAIBHON SIN Serial Number
P PykoBoasiuii JOKyMeHT UAC User Account Control
CATIP CucremMa aBTOMAaTU3UPOBAHHOTO HPO- USC Un_lted States customary
E€KTUPOBAHUA units
cu MeskayHapoHast CHCTEMA €MHUI WRC Welding Research Council
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

1. O0ume cBeneHud

1.1. Haznauenue npozpammol

IIporpamma ITACCAT mnpennasHadeHa Uil pacdera CTaTHICCKON M MaJOIUKIOBON
MIPOYHOCTH M YCTOWYIHBOCTH COCYJIOB, allllapaToOB M UX 3JIEMEHTOB C IIENbIO OLIEHKH He-
CyIIe# crocOOHOCTH B pabOYHX yCIOBHAX (B TOM YHCIIE pabOTAIOMMX B KOHTAKTE C KOP-
PO3HOHHO-aKTHBHBIMH CEPOBOAOPOIOCOICPIKAIIMME CPELAMH), & TAKIKE B YCIOBHUSIX HC-
MBITAHUN U MOHTaXa.

ITporpamMma HamucaHna Ha 0a3e OTEUECTBEHHBIX U 3apYyOEkKHBIX HOPMATUBHBIX METO-
ik [5].

PacueTnr MIPOU3BOAATCA MMO3JICMEHTHO, Y BKIIFOYAIOT B ceOst:
L4 HAIMHAPUYICCKHUC o0euaiku (rnazucne U MOJAKPCIIJICHHBIC KOJIbAMU )KGCTKOCTI/I);
L4 KOHHYCCKUC ICPCXOAbI;

®  TpUBApHBIC M OTHEMHBIC THHIIA U KPBILIKU: CHEepHUECKUE, DIUTUNTHUECKHE, TO-
pochepuueckne, KOHMIECKHE, MIOCKUE (B TOM YHCIe ¢ peOpaMu KEeCTKOCTH W
HEHTPAJIbHBIM OTBEPCTHEM), Chepruueckue HeOTOOPTOBAHHEIE;

e  (aHUEBBIC COCIMHCHNUS,
e  Bpe3ku (LITyLepa) B 00e4aliku U BHIYKJIbIC JHUIIA;

L4 CCIJIOBBIC ONIOPBI U NUIIUHAPUYCCKUC 00euaiiky B MECTaX HX OIpaHud B Ciiy4dae
TOPU3OHTAJIBHBIX COCY/IOB U alllapaToB,

L4 HAIMHAPUYICCKHUC o0euaiiku u JAHUIIA B MECTax ONMpPAHHA Ha CTOMKHU M JIallbl B
CJIyda€ BEPTUKAJIbHBIX COCYJOB U aAlllIApaATOB;

® IWIMHApPHUYECKHE 00CYalKi, KOHMYECKHE JIEMEHTHI U BBINYKJIbIE THHIIA B Me-
CTax KpeIJIeHUs] HeCYIUX YIIeK, NOABEMHBIX Hamd, B MecTax NMpHCOCANHEHUS
METAJUIOKOHCTPYKIIHH;

®  OTBOJHI,
®  BBINYKJIBIE IEPETOPOJIKY;
®  BJUIMIICOUJIHBIE TIEPEXOMbL;

o QJIEMECHTHI anmnaparoB KOJIOHHOI'O TUIIA OT BETPOBBIX U CEeHCMHYIECKUX BOSHeﬁ-
CTBHﬁ, B TOM YMCJIC€ YCTAHOBJICHHBIX Ha IIOCTAMCHTE,

o OIIOpHBbIC o0euaiiku armapaToB KOJIOHHOT'O THUIIA,

e TpyOHBIE pEmIeTKH, KOXKYX, TPYObI, KOMIEHCATOP, PaCIIMPHUTENb, IIIaBAIOIIast
TOJIOBKA TETJIOOOMEHHBIX alllapaTos,

L4 KaMephbl TEI1000MEHHUKOB BO3IYLIHOI'O OXJIAXXACHUS, BDE3KH B KAMEPHI,

®  BIEMEHTHI COCYJIOB M anmapaToB ¢ pybamkamu (IuianHApudeckoit, U-obpa3Hoid,
YaCTHYHO OXBau€HHBIE pyOamIkamu, cO 3MEeBHKOBBIMHM M PErHCTPOBBIMH KaHa-
JaMH, C IPOJIOTIbHBIMU KaHATIAMH);
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9JIEMEHTHI COCY/IOB M alllapaToB BBEICOKOTO JaBlieHUs (0Oeuaiiku, JHHUIIA, (IiaH-
1B, KPBIILIKHU, BPE3KH);

JJIEMEHTHI BEPTUKAIIbHBIX PE3EPBYapoOB;
CMOTpPOBBIC OKHA, OOOBIIIKY;

3JIEMEHTHBI HEKPYTJIOTro ceucHUs (MPSIMOYTOJIbHBIC, OBaJIbHbBIC, B TOM YHCIIC C Ie-
pEropoIkaMu U pedpaMu KECTKOCTH).

PacueTr Ha MPOYHOCTh M yCTOWYMBOCTH TOPH3OHTANBHBIX U BEPTHKAIBHBIX COCYIOB
BBIIIOJIHSIETCS C YUETOM HArpy30K OT CEHCMUYECKUX U BETPOBBIX BO3IEUCTBUI

[Iporpamma pekomMeHayeTcst JUisi UCTIOIb30BaHHs NPU IPOSKTHUPOBAHUU M IIPOBEJe-
HUM TOBEPOYHBIX pacueToB O00BEKTOB B HedremepepadarbiBaromiei, HePTEXNMHUICCKOH,
ra30Boii, HeTSHON M IPYTHX OTPACiIAX HPOMBIIUICHHOCTH.

1.2. Boinonnsemsie pynkuyuu
bazoseiit Mmonynb «IIACCAT»:

BBOJI U aHAJM3 UCXOIHBIX JaHHBIX. B ciyuae, eciu Moib30BaTelb HE BBEN BCEX
HEOOXOJMMBIX JUIS BBIMOJHEHHS pacyera JAHHBIX WIIM BBEJ MX HEKOPPEKTHO,
porpamMMa BbIIAeT MPEAYNpPEeXICHUE 0 TeX IMOp, MOKa BCe JaHHbIe HE OyayT
3aJ1aHbl;

3aJaHuC NOMNOJHHUTCIbHBIX BCTPOBBIX, CeﬁCMHqCCKHX, BCCOBBIX HAI'Py30K, CO-
CpCAOTOYCHHBIX CUJI U MOMCHTOB;

OTIpeielIeHHe PacuyeTHBIX TOJIIIMH (B TOM YHCIIE OT HApY>KHOTO JTaBJIEHUS) U J10-
IIyCKaeMbIX 3HAUCHUI JAAaBJICHUS, CUJI U MOMEHTOB;

pacder (QuaHUEBBIX COSIUHEHUH COCYJOB M allapaToB OT JaBJICHHS, BHEIIHUX
CHJI 1 MOMEHTOB, a TaK)Ke TeMIepaTyPHbIX HAIPSDKEHHIH;

aBTOMATUYCCKOC ONPCACICHNUEC PACUCTHBIX BCJIMYUH, TAKUX KaK BEC, PACYCTHBIC
JJIAHDBI, XapAKTCPUCTUKU KOJICLL JKECTKOCTH (KaK B HUWJIMHAPUYCCKUX 06eqa1711<ax,
TaKk U B CCAJIOBBIX OHOan), JJIAHBL XOpJ Opr)I(HOCTCﬁ Hu Jp. MOCJIC 3adaHus
TCOMETpPHHU DJICMCHTOB U CBOICTB HCIIOJIb3YyCMbIX MAaTCPUATIOB;

pacyer 00BéMa MNpOAYKTa, BBICOTBHI HAJIMBA, IIPOLCHTA 3allOJIHCHUA, THAPOCTA-
TAYCCKOI'0 HABJICHUA B KAXJIAOM 3JIEMCHTC T'OPU3OHTAJIBHOI'O W BEPTUKAJIBHOI'O
arrapara,

pacder o0beMa U MacChl MPOAYKTA B KaXKI0H M30IMPOBAHHOM TOJIOCTH ammapa-
Ta,

MPEACTABJICHUC CTPYKTYPhI MOJICIIN B BUJIC A€PEBA KOHCTPYKIINH,

00BEMHOE rpa(bnqecxoe 0T06pa)KCHI/I€ reoMeTpru ¢ BO3MOKHOCTBIO pEAAKTHUPO-
BaHUs IIBETA, KaK OTACJIBHBIX 3JICMCHTOB, TaK U BCeH MOACIIN,

«KapKacHOE» M «IIOJIyIIPO3padHOe» H300paXKeHHE, MO3BOIISIONIEE YBUACTh
BHYTPEHHUE DJIIEMEHTHI,

0T06pa>KeHI/IC 3aIllOJITHEHHA MOJACIIN MTPOAYKTOM;
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

BKJIIOUCHHE/BBIKIFOUCHIE H300paKeHHUsI M30JSLMU U QyTepOBKH;
OLICHKa MaTepHATOEMKOCTH amlapara;

Ipyu UBMCHCHUUN T'COMETPHUICCKUX TMTapaMETPOB UIIU yCJ'IOBI/Iﬁ Harpy>KcHus B dJIC-
MCHTC NOCJIC MNPCAYINPCIKIACHUA MNPOUCXOAUT aBTOMATHYCCKOC HU3MCHCHHC B
CMEXKHBIX 2JIEMEHTaX BCel MOJCIN,

ABTOMATUYCCKOC MMOCTPOCHUC TOYHOU TBep)IOTeJ'II:HOﬁ Moz€JIn amnrapara U 3KC-
nopt B (hopMaThl HOMYJISIPHBIX CUCTEM TBEpAOTeIbHOro MoaenupoBanus (ACIS,
IGES, Parasolid, STEP);

HaCTpOIKa pa3MEPHOCTEN;

BEIOOp HMCTIONB3YEeMBIX MaTepuaiioB u3 0a3sl qaHHEIX (10 'OCT, ASME n 1.1.) C
BO3MOXKHOCTBIO €¢ IIONOJHEHUs, IPH 3TOM BEJIMYMHBI JOIYCKAEMbIX HAIpPsDKe-
HHH, MOIyJell ynpyroctd M T.J. IOJCTAaBILSIIOTCS M M3MEHSIOTCS MPOrpaMMOoii
IpH U3MEHEHUH MaTepHalia, TeMIIEPaTyphl WIN TOJIIMHBI CTCHKH aBTOMAaTHYe-
CKH;

3agaHue dnMeMeHToB u3 6a3sl manHbx 1o mo [OCT, ASME, EN u T.1. (o6euaii-
KU, JHHINA, (IIAHILBI, TPOKIAIKH, IIMAIBKA (IaHIEBBIX COSTUHCHHH, CEIIOBbIC
OIIOPHI, OTIOPHBIC JIATIl, [IMHAPUYCCKIE U KOHUYECKUE OMOPHI, HaTpyOKH, ce-
4eHust pebep, KOJel )ECTKOCTH, OaIOIHBIX SIEMCHTOB IIOCTAMEHTA U T.J.);

pacueT 00eyack rOPU30HTANBHBIX COCYJIOB M alnapaToB C MPOU3BOJbHBIM KOJIU-
4yecTBOM ormop (Oosiee 2) U UX PACIOJOKCHUEM; OCTPOCHUE 3MMI0P MepeMelie-
HUM, TONEpPEYHBIX YCHJIWMH, HM3THOAIONIMX MOMEHTOB, 3aIlacOB IPOYHOCTH H
YCTOMYHUBOCTH,;

pacder psiza 35eMeHTOB (00euaiky, JHUIIA, ePeX0/ibl) BBIIOIHATCS 110 OTeYe-
creertbiM (I'OCT, PJI) wiu 3apy6esxusiv (EN, ASME) HopmaTuBam, 110 BbIOO-
Py MOJIb30BaTEIIS;

pacyer MPOYHOCTH MECTA COSJUHEHHS IITYIEPa C COCYIOM (aImnaparoM) OT BO3-
JICHCTBHUS NABJICHUS M BHEIIHUX HArpy3ok mo oredectBeHHbIM (TOCT 34233.3-
2017) u 3apy6exusiv (WRC 537(107)/297) HopmaTtuBam;

pacder apMaTypHBIX M anmapaTHBIX (UIAHIEBBIX COCIMHEHHH Kak MO OTede-
ctBeHHbIM HOpMaTHBaM ("OCT, P/I, oT naBiieHusI, BHEIIHUX CHJI K MOMCHTOB, a
TaKXKe TeMIepaTypHBIX HampspkeHui), Tak u mo HopmaM ASME VIII div.1 (ot
nasierns), ASME VIII div.2 (oT naBieHus v BHEITHAX HATPY30K);

pacueT OTBEMHBIX KpBIIIEK (¢ (IAHICBHIMU COCTUHEHUSMHU) KaK COBMECTHBIH
pacueTt (raHNa ¥ THUIIA;

pacueT MaJOMUKIOBOM MPOYHOCTH IEMEHTOB COCY/Ia U allapara;

pacdeT Ha NPOYHOCTH obeuaex u JHUILL C YUYCTOM CMCHICHUSA KPOMOK CBAPHBIX
COGHI/IHCHI/Iﬁ, YIJI0BaTOCTHU U HEKPYTJIOCTU 06eqaeK;

10

PykoBOACTBO nosb3oBaTens



MACCAT Bepcus 3.9

e  (opmupoBaHUe, IPOCMOTP U MEYaTh MOJHOTO (C MPOMEXYTOYHBIMU PE3YJIbTa-
TaMH BBIYKMCJIEHH) MM KPATKOTO OTYETa IO PE3yJbTaTaM pacdeTa dJIEMEHTOB
MOJIEH;

e  BBIBOJ MH(OPMALH 00 JIEMEHTAX, B KOTOPHIX HE BBIIIOJIHEHBI YCIOBHS PUMeE-
HEHMS WIH YCIOBUS IPOYHOCTH;

L4 pacuer HCO6XO,I[I/IMOI‘0 JTaBJICHUS UCIIBITAHHUH 110 DJICMCHTAaM,

L4 pacyeT BECOB U MOJIOKECHU I HCHTPOB TAKECTHU C YUYETOM 3aIllOJIHCHUA, IO 3JiC-
MCHTaM U JJId anriapara B LEJI0M, B YCIIOBUAX paGOTBI, MOHTa)Xa " HCHLITaHHﬁ;

e  (opmmpoBaHHE MOJEIN COCTABHOH YCTaHOBKH, BKJIIOYAIOIIECH ABa M Oojee co-
CYIIOB;

e  10AOOp TETIOU3OJALUH HIEMEHTOB COCY/Ia C YUETOM KIMMAaTHIECKUX (haKTOpOB
¥ ITapaMeTpoB pabovero mpouecca;

e  JKCIOPT M UMIIOPT MOJICNH ammapara u3 Qaina otkpsitoro popmara (XML);
®  DKCIOPT WITYUEPOB Mozenu B (aiinsl popmara Ilrynep MKD (*.nzl);
e  uMIOPT Mozenu anmnapara u3 (aitna popmara MechaniCS XML,;

Monynbs «ITACCAT-KoJI0oHHBI»:

L4 OIPCACIICHNUE YaCTOT U (I)OpM KoJieOaHui arnmaparoB KOJIOHHOI'O TUIla € IPOU3-
BOJIBHBIM YHMCJIOM DJICMECHTOB, BKIIIO4Yas TIOCTAMCHT,

®  pacueT YCWJIMH JJIs anapaToB KOJOHHOTO THIA OT BETPOBBIX HATPY30K (BKIIO-
Yasi pE30HAHCHOE BUXPEBOE BO30YKIEHNE) U CEHCMUYECKUX BO3IEHCTBHUM;

o pacydeT Ha MPOYHOCTH U yCTOﬁ‘IHBOCTL OJIEMCHTOB alIapaToB KOJOHHOI'O TUIIA,

®  pacueT OMOpbl THMA IMIMHAP + KOHYC C BO3MOXKHOCTBIO 3aJ[aHUsI MEPEXOTHON
(3aboiiHO¥1) 0OeUaiiku

®  aBTOMAaTHYECKOE OIpEJENICHNE MONOKEHU U XapaKTepUCTHK HauboJee onacHo-
T'0 TIONEPEYHOTO CEUYEHHS OIIOPHOIT 00edalKu;

pacder Harpy3ok Ha (pyHZaMeHT M MOocTaMeHT (MpW HAJIMYWHK) OT ammapaTa Ko-
nonnoro tuna.Monynb «[TACCAT-Tenj1i000MeHHHKI):

e 3aJaHKe IMapaMeTpPoOB TEIUIOOOMEHHOTO 3JEMEHTa B E€IUHOM MHOTOOKOHHOM
JIHAJIOTE;

e  OmpezelcHHE PACUETHHIX YCWINK B TPYOHOH pemeTke, Koxyxe, Tpydax;

e pacueT TPyOHBIX PEHICTOK, KOXKyXa TPYO, KOMIIEHCATOPA, PACIIHPHUTENS, TIaBa-
FOIIICH TOJIOBKH;

®  pacueT TOJIIUH CTCHOK W IMEPEropoJOK KaMephbl ammapara BO3AYIIHOTO OXJia-
JKIIEHUS.

Monynb «ITACCAT-Pe3epByapbi»:
e  3aJaHKe NapaMeTPOB pe3epByapa B €AMHOM MHOTMOOKOHHOM JHAaJore;

L4 ABTOMATUYCCKOC ONPCACIICHUC BECOBBIX XaPAKTCPHUCTUK;,
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

®  pacueT Ha MPOYHOCTh M YCTOHYMBOCTH CTCHKH, OCCKapKACHOW CTAallMOHAPHOM
KpBIIIM U JAHUILNA pe3epByapa, BKIKOYas BETPOBBIE, CHETOBBIE M CEHCMHUYECKHUE
BO3JICHUCTBUS,

L4 CO3JaHUEC MOICIIH KapKaCHOﬁ KpPBIIIM C aBTOMAaTUYECKHUM PACYCTOM €€ BECA,

e  OSKCIIOPT MOJENW C Harpy3Kamu M 3akperuieHusMu B mporpammy ANSYS mns
JAbHENIIETO pacyeTa MPOYHOCTU U YCTHUYHUBOCTH.

®  pacyeT aHKEPHOTO KPEIICHHs CTCHKH;
e  pacyeT Harpy3ok Ha pyHIaMEHT;

e  OIpezeNeHHe OMyCKaeMbIX Harpy30K Ha MaTpyOKH BpPE30OK B CTEHKY pe3epBya-
pa,

Mopyns «ITACCAT-CeiicMuka»:

e  pacyeT Harpy3ok OT CEHCMHUYECKHX BO3JECUCTBUN Ha TOPU3OHTAJILHBIC U BEPTHU-
KaJlbHBIE COCYIbI U ammapaThl ¢ KaTeropusiMu cericmoctoikoct IS, 11s, 111s;

®  pacyeT 3JEMEHTOB COCYAOB U allapaToB C YYETOM Harpy3ok OT CEMCMUYECKUX
BO3JCUCTBHI;

®  yYeT BBICOTHI YCTAaHOBKH COCYJIa TPH pacueTe Harpy30K OT CEHCMHYECKUX BO3-
IEUCTBUM.

1.3. Ozpanuuenun npumenenus

IIpuMmeHeHne nporpaMmsl NPEAIIONAracT ONPENCICHHbIE OTPAHUYEHHUS 110 KOHCTPYK-
LUSIM 3JIEMEHTOB COCYJIOB U allllapaToB, KOTOPbIE yKAa3aHbl B YCJIOBUSAX IIPUMECHEHUS B
COOTBETCTBYIOIMX HOPMATUBHBIX JOKYMeHTax [5].

B cnywae eciim HE BBINOIHSAIOTCS T€ WIM WHBIC YCJIOBHUS NPHUMEHEHHS PacUeTHBIX
(dbopMyn 1715t 2eMeHTa, IporpaMma BbIIAET NPEeAYNPexIeHHEe U OTKa3bIBACTCS OT BBIIOJI-
HEHHs ero pacyera. IIpum 3TOM pacdeT OCTaJbHBIX 3JIEMEHTOB COCYIa MOXET OBITh MPO-
JIOJKEH.
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2. PYKOBO}ICTBO CUCTEMHOI0 afMUHHUCTpPAaTOpa

2.1. Tpebosanusa Kk 060pyoosanuro u NPOZPAMMHOMY 0becnedeHuo
2.1.1. MuHumanbHasi KOHguaypauusi

Ipormeccop we mmke Intel Pentium 4
OneparuBHas namsts 1 I'0
O6BeM cBOOOIHOTO TIPOCTPAHCTBA HA KeCcTKOM aucke 1 I'6

Buneoananrep ¢ nmomnmepxkoir OpenGL 2.0, paspemenunem ne meree 1024xX768 u
riryOmHO# 1BeTa ot 16 6ur (65535 uBeroB)

Oneparmonnas cucrema Windows 8/ Windows 10/ Windows 11
Internet Explorer Bepcuu 5.0 wiau Bbiiie

HpaiiBepsl Kiltoua 3JIEKTPOHHOH 3aIIUTHI (BXOJSAT B KOMIUIEKT ITOCTaBKH)
2.1.2. PekomeHdyemasi KOHpuaypauyus

Ipoueccop Intel Core i5 ¢ gacroroii ot 2 I'Tn
OnepartuBHas namsate 4 I'6

Buneoananrep ¢ anmapatHoit noanepxkkoit OpenGL 2.0, pazpemennem 1280x1024 u
riryOmHO# nBeta 240Ut

Oneparmonnas cucrema Windows 8/ Windows 10/ Windows 11
Internet Explorer 7.0 u BbIte
MS Word 2003 wnu 6osiee o3 Uit

2.2. Komnaexm nocmaexku

1) USB-¢uem-nakonutens ¢ auctpubytusom 110
a. SETUP.EXE - daiin ycranoBku nporpammsr PASSAT;

b. ACROBAT - karaior s yctanoBku mporpammbl Acrobat Reader mis
NPOCMOTPA M MEYATH JOKYMEHTALWH;

c. SENTINEL - kaTasor aist py4HOH YCTaHOBKH JIpaiiBepa 3JIEKTPOHHOTO
kimoua Sentinel Protection Installer 7.6.9.exe;

d. GUARDANT - katajor ajis py4yHOH yCTaHOBKH JpaiBepa 3JIEKTPOH-
Horo kimoda Guardant.

2) JInneH3nOHHOE COTJIAIIeHHE.
3) PerucrpanuoHHas kapra (IIpH MOCTaBKE Yepe3 AUIICPOB).

4) Dnexrponnsie USB wmoun SafeNet SuperPro (mo konmuecTBy MOCTaBISEMbIX
kommit), obecneunBatomue 3anmry nporpammbl [IACCAT oT HecaHKIMOHHPO-
BAHHOTO JIOCTYIIA.

5) JlokyMeHTaIus POrpaMMbI Ha GYMaKHOM HOCHTEIIE.
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2.3. Yemanoexa npocpamMmbl Ha Komnbvlomep noJjibzoeameiin

Jln1s ycTaHOBKH ITPOTpaMMBbl Ha KOMITBIOTEPE MOIB30BaTEN HEO0XOANMO:

1) Boiitu B cucTeMy C paBaMu aIMHHHCTPATOPA.

2) VYCTaHOBHUTH HOCHTENb C YCTAHOBOYHBIMH (paiimamu.

3) 3Bamyctuth daiin setup.exe.

4) CremoBaTh BceM yKa3aHHUSIM IIPOTPAMMBI YCTAHOBKH.
B nporecce ycTaHOBKH HEOOXOIUMO yKa3aTh IyTh, 0 KOTOPOMY OyZIeT pa3Me-
IIIeHa TMPOTrpaMMa, a TAaKXKe MM MallKy U1 MEHIO IPOTpaMMbl. B KOMIIIEKT mo-
CTaBKHU BXOIWT mporpamma Acrobat Reader ayis ureHus 1OKyMEHTALHH.

5) Ecmu nporpaMma mocTaBisieTcs ¢ JTOKaNIbHBIM anmapaTHbIM KIIFOYOM 3aIlUThI, TO
YCTaHOBUTBH 3JIEKTPOHHBIN Kit0od B USB-TiopT.

Buumanmue:

Bo Bpems ycTaHOBKH NporpaMMbl anmapaTHEIA Kkiod 3anutel HE nomken npucyr-
CTBOBATh B TOPTY BO N30EKAHUE €T0 MOPUH.

6)

7)

8)

IIpoBepuTh NPaBMILHOCTH CUCTEMHBIX 4acoB. HenmpaBUIbHO YCTaHOBJIEHHOE CH-
CTEMHOE BpeMsI MOXKET NPHUBECTH K HEBO3MOXKHOCTU paboTel ¢ USB kmouom
WIN 00JIAYHOM JINIIEH3HUEN.

3amyck TNporpamMMmbl BBIIOJHAETCS depe3 spibik Ilaccar g HJIM 3aITyCKOM
(haiina passat.exe.

[Ipi mepBOM 3amycKe MPOrPaMMbl yKasaTh (il ¢ mapaMeTpamu JIHICH3UH
(license.txt), BeImaHHBIN MOCTABIIMKOM IIPOrpaMMBI (cM. pasmen 2.4)

IIpu nocraBke mporpammsl yepe3 auaepoB OO0 «HTII TpybonpoBoa» ais akTu-
BaIMX KJII0Ya HEOOXOAMMO BBICIIATh PETHCTPALIMOHHYIO KapTy U, ITOJYIHB CTPOKY OOHOB-
JICHUS! KITF0Ya, BOCIIOJIb30BaThCS TPOTPaMMOil OOHOBJIEHHS KITFOUa.

2.4. 3amuma npozpammsl om HECAHKUUOHUPDOBAHHO20 UCNOIb306AHUA

IIporpamma [TACCAT 3amuiieHa OT HECAHKIIMOHUPOBAHHOTO MCIOJB30BaHUs. 3a-
[IMTa 3aKII0YaeTcs B TOM, YTO IpOrpaMMa BO BpeMs paboTHI MpOBEpseT HalUYhe JI0-
CTYITHOW M NIeHCTBYIOIICH JIMICH3UH U, B clydae €€ OTCYTCTBHSA, BBIBOIHUTCS COOTBET-
CTBYIOIIIEE COOOIICHHE.

2.4.1. Budbl Hocumerneu fuyeH3uu

.HI/IIIGHSI/I?I U IporpaMmMbl MOKET MOCTABJIATHCS HECKOJIbKUMU BUAAMH NOCTAaBIIHN-

KOB!:

HOCTaBHII/IK JIMOCH3UHN Omnucanue

Sentinel HL

AmmapatHeie KiTio- Ucnonw3yeTcst aTmapaTHbIA usb-KITI0Y.

Guardant Sign | 1

MoskeT OBbITh JIOKaJbHBIM WJIH CeTeBbIM. Ha cep-
BEpE CETEBOT0 KIIF0YA JOJDKEH OBITh YCTAaHOBJIECH

14
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COOTBETCTBYIOIINI MEHEIKEP JTMLEH3UN.

Jnis mepenaun JaHHBIX HMCHOJIB3YETCS MPOTOKOJM
https.

Tpebyer monxiroyeHus K uHTEpHETY. [Ist ayTeH-
tudukanuu ucnonnzyercs PASS ID.

OO0J1auHas JIULEH-
Cloud License | 3us

Bpemennas oGnaunas nuneHsus. MoxeT OBITh
Trial License | [IpoOHast NTUIEH3MS | MOJyYeHA HEMOCPEIACTBEHHO W3 MPOTPaMMBbIL.
TpebyeT MoaKITIOYeHUS K HHTEPHETY

Bux v mapaMeTpbl HCHOJIB3YyEeMOrO ITOCTABIIMKA JIMLEH3UN XPAHATCS B TEKCTOBOM
daiine (license.txt). Ecnu y monb3oBaTens €cTh HECKONBKO PA3IWYHBIX JIUIEH3WUH, OH
MOJKET JIETKO MEePEeKIII0YaThCcs MEXKIY HUMH, IPOCTO yKa3bIBas B IPOrpaMme pasHble (aii-
JIBI JIMLCH3HH.

2.4.2. Mepedaya nuyeH3uu nosib3o08amersito

[lpu 3ammcu nMueH3WHW B ammaparHblii ko4 win npusssku PASS ID x web-
nunensun Gopmupyercs ¢aiin ¢ mapamerpamu aunensun (license.txt), koropsiit nepena-
€Tcs M0IB30BaTENIO.

[Ipn mepBoM 3amycke MpOrpaMMbl HJIM CMEHE JMLEH3UN HEOOXOJUMO yKa3aTh 3TOT
¢aiin. ITocne 3TOrO0 MporpamMma CoxXpaHseT KOO JaHHOTO (aiiia u B JanmpHEHImeM pa-
6otaet c Heil. Komust coxpaHseTces o cieayomeMy myTu:

%APPDATA%\PSRE\LICENSES\license-[FileName].txt

g Toro, 4ToOBl YBHUAETH MapaMeTphl UCIONb3YeMON JHIEH3UN (HOMep, THII, IO-

CTaBIIMK U T.I1.), HEOOXOJAUMO BBITIOJIHUTE KOMaHy MeHto [Tomors—O nporpamme (Puc.
2.1).

PykoBOACTBO nosib30BaTesist 15
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O nporpamme PASSAT ¥

Homep eepowm: 3.7.0.3
@ Homep nuueHz|9: 50001
Tun AMUEHZMKE NA BHYTPEHHMK HYKA
OKoHYaHWE MMUEH3MM MK Nogaepxaia: 30.09,2023

CNMCoK AOCTYNHLD MOLYRek:

TIACCATKonoHHE"
TIACCAT-Pezepeyapel”
TACCAT-Ceficmra™
TIACCAT-TennoobMeHHMKM ™

Copyright (C) 2024 HTN "Tpybonposon™
HTT "Tpybonposoa”

e-mail: passat@truboprovod.ru

PazpaboTumKm: A, H. KpacHoKyTCKMiA
0. K. TpudoHos

A, W, TUMOWEKMH -

Puc. 2.1 Oxno “O nporpamme”

CKpHHIIOT JAHHOTO JUAIOTOBOTO OKHA C MapaMeTpaMu JIMLIEH3UU U HOMEPOM Bep-
CHH TIPOTpaMMBbl HEOOXOAWMO MPHUKIAIBIBATE TPH OOPAMICHUAX B TEXHUUYECKYIO MOJ-
JIEPHKKY TPOTPaMMEL.

Jlyiss ©3MEHEHHs JIHIICH3WH, HEOOXOIMMO B TJIABHOM MEHIO BbIOpath myHKT Ilapa-
MeTpbl = YKa3arh ¢aiia aunensun. [Tocie 3Toro He0oOX0MMO yKa3aTh IMyTh K HOBOMY
Gaitny TuIEeH3UH.

[Ipu nepBoM 3aIrycke IpOrpaMMBI OYIET aBTOMATHIECKH OTKPBHITO OKHO C HACTpPOH-
Kol yunen3uu. Ecmu y momp3oBatens umeercs (aiii ASHCTBYIONMIEH JIHIIEH3UU, TO €My

HEOOXOIMMO HakaTh KHONKY "'BriOpats". [l HACTPOWKM HHTEPHET-THIEH3UU CM.
m.2.4.3.

2.4.3. lumepHem nuuyeH3usi

st monmyueHnst Web-uileH3nn Mosb30BaTeNs JOKeH 3apeructpuposats PASS ID
10 ajpecy:
https://1lms.truboprovod.ru/passid-personal/signup

PASS ID - 510 napa {email, password}, uneHTu(pHUKAMOHHbBIE JaHHBIE TOJIb30BaTe-
JIs1, NCTIONIB3yeMBble JUTS PadOTHI C MHTEPHET JIMIIEH3UEeH. DIIEeKTPOHHAS 10YTa MOJIb30BaTe-
JIS1 MOKET OBITH JIFOOBIM JEHCTBUTENBHBIM aJpecoM, B TOM YHCIIe KOpIOpaTuBHBIM. Ila-
POJIb MOJIB30BATENb TEHEPUPYET camocTosTeNbHO. [IporpamMma 3anomuHaer PASS ID nis
JTaNTbHEHIIINX 3aITyCKOB IIPOrPaMMBI.

Peructpauust PASS ID npousBonurcst oaud pa3. K onHomy PASS ID moxeT ObITh
NIPUBSI3aHO MHOXKECTBO JIMIEeH3MH. [locine peructpamuy nonb30BaTeNb J0/DKEH MPUCTaTh
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MeHemKepy o nponakam (marketing@truboprovod.ru) cBoit amekTpoHHBIN agpec IS
MPUBSI3KU K HEMY JIHIIEH3HH.

Buumanue:

HuxoMy He coofmamTe CcBOM HapoJib oT PASS ID, maxe coTpyl-
HukaMm PASS Team!

IOna yhopaBJIeHMs JMLeH3Muey ciyxbaM Opomax M TexXHUYeCKON
NOoNmepXxKM Bam napojib He TpebyeTcs.

Jlnst paGoThl ¢ Web-nuiersueit He TpeGyeTcsl ammapaTHbli K4, HO HE0OXO0JINMO
MIOCTOSTHHOE MHTEpHET-coequHeHue. [t paboTsl ¢ 00MavHON TUICH3UEH HCIOIb3yeTCs
npotokosn HTTPS, mostomy ecnu y moip30BaTels ecTh TOCTYII B HHTEPHET depe3 Opay-
3ep, TO CIELMAIbHBIX HACTPOCK OpaHaMayspa He Tpedyercs. [l IpoBepKH JOCTYIHOCTH
cepBepa MOKHO 3aiiTH Ha cTpanully peructparmu PASS ID.

Ecnm B cucteMe HaCTpOEH JOCTYI 4epe3 NMPOKCH-CEPBEP, TO €T0 MapaMeTpsl OyayT
MIPUMCHEHBI aBTOMAaTHIECKH.

Ecnu daitn nunensuun He conepxxutr PASS ID, To mocie ero ureHus: nporpamma Bbl-
nact ommoky (Puc. 2.2).

EQUIPMENT STRESS
AMALYSIS & SIZING

EQUIPMENT

HeeepHelA e-mail nan naponk

A X04y HACTPOWTE gaﬁn AULEHZHK nOBTDpHTb

A o4y NoayYHTE NPoBHYO EEQCHID

BEIATH W2 NporpamMme!

passuite.com Copyright (C) 2003-2024, PASS Team

Puc. 2.2 Ommoka apropusanuu PASS ID

Jus BBona peticteurenpHOro PASS ID Haxkmute kHomKy "OK", mocie 4ero mosBuT-
cs1 muanoroBoe okHO aBropuzanuu PASS ID, roe HeoOXoamumo BBECTH 3JICKTPOHHBIN aJl-
pec u maposs (Puc. 2.3), KOTOpbIe OBUTM HCIOJIB30BAHBI MPH PETUCTPALUH (CM. BBILIE).
Ecmn PASS ID ne 6511 3aperucTpiupoBaH, TO MOXHO TEPEHTH Ha CTPaHHILy PETUCTPAINH
1o kHonke “Iloay4nTh NPOOHYIO JTHIEH3UI0” B 3TOM K€ JUaJIOrOBOM OKHE MJIM BOCCTa-
HOBHTH TTaposb oT PASS ID.
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HAYHMO-TEXHHUECHOR NEEANPHATHE

L) TPYBOMPOBO/A, | PACUET HA MPOYHOCTL

HACCAT COCYA0B W ANMAPATOB

ABTopW3alMA

PASS ID — 370 eAMHAA YUETHAA 3anWce ANA A0CTYNA K PAZAMUHEIM OHAANHH-peCyPCam
HTN Tpybonpoeod C NoMowE PASS ID Bbl MOMETE NOAYYHTE NPOGHEIR 40CTyn K
NPOrpaMMHoMyY OBecnedueHdl, YNPAENATE JHLEHIWAMM, NOAYYaTe OBHOBAEHWA W
MHOrOE Apyroe.

&
CO3A3Th YHETHYHD 2andce PASS ID ApTopuzayma
BOCTAHOEMTE Napob
OTMEHHTL
Ims.truboprovod.ru Copyright (C) 2003-2024, HTN =TpyGonpoeod»

Puc. 2.3 Apropu3amus PASS ID nis o6;1auHo# JTuneH3NH
2.4.4. Mony4eHue Nnpob6HOU NTUUEH3UU

Jns monydeHust npoOHOM JMIIEH3UM IONB30BATEN0 HEOOXOJUMO B IpOrpamMMe 3a-
MOJIHUTD CIelajibHy0 (popMy peructpaimu. [locne ycnenHol perucrpauuu s mojib-
3oBareist co3naéresi PASS ID u k HeMy NpuBs3bIBacTCsl HOBasi MpOOHas mieH3us. Bech
IPOLECC MPOUCXOJUT aBTOMATHYECKH, 0€3 ydJacTus MeHemxepa. B ciydae BO3HHKHOBe-
Hus pobiteM obpartuTtech B oTaen npojaax marketing@truboprovod.ru.

Onun u 1ot ke PASS ID moxeT ObITh UCIIONB30BaH KaK ISl OJy4YeHHs MPOOHBIX
JIMLIEH3UH IPYTUX TPOrpaMM, Tak M JJisi IPUOOPETEHHS KOMMEPUYECKOMH JINIICH3NH.

Eciu nonb3oBatenb He UMEET KOMMEPUYECKON JCHCTBYIOLICH JIMIICH3UH, OH MOXET
HOJYYHUTh MPOOHYIO BEPCHIO HEMOCPEICTBEHHO B MPOrpaMMe NPH MEPBOM 3aIllyCKe HIN
NpY BO3HUKHOBEHHH JIO00H OMIMOKM MOJNyYeHHs JIMLEH3MH. [ 3TOro B IHAIOrOBOM
okHe (Puc. 2.2) HeoOxonumo HaxaTh KHONKY “TloyuuTh mpo0HyIo Junen3uo”. [Tocme
nepexojia 1o JIAaHHOW CCBUIKE MpOrpamMma MpPEAoXKUT 3arnoHUTh GOpPMY Ul PEerucTpa-
un PASS ID npo6Hoii Bepeun (Puc. 2.4).
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HAYMNOTEXMMNECHOE NP EANPURTHE

L) TPYBOMPOBOM, | PACYET HA MPOYHOCTD

I-IACCAT COCYAI0B 1 ANNAPATOB

Perncrpauun

PASS ID — 370 eAWHAA YUETHAR 32anuck ANR AOCTYNA K PasNWUHBIM OHAElH-
pecypcam HTM TpyGonpoeod. C nomolupkd PASS |D Bbl MOXETE NONYUWTE
npofHeld  A0CTYn K nporpammHomy oOecneyeHno, YNRaenATe NMUEHIHAMK,
nofydyate 0GHOBNEHHA W MHOTOR APYToe.

&®
ma
DamnInA
Bul -- BulBepete U3 cmMcka --- v
[omKHoCTL
KomnaruAa
CrpaHa --- Buibepete u3 cnncka --- ~
TenedoH (C KOAOM CTpaHbl "+")
OTpacns --- Buibepete u3 cnncka - ~
Kak Bbl y3Han o Hac? - Bulbepere U3 CMcKa - ~

A x0uy NONYJaTe HOBOCTM PASS NO 2NEKTPOHHON noyte

A cornacen ¢ 06paboTKoii NepCoHaNkHLIX AaHHLIX ANA NOYYEHHA MECTHON
NOAAEpXKI WK NPeANoXeHni 0 npojaxe

¥ meHn yie ecTh PASS 1D Perucrpauus
BOCTaHOBKTL Naponk

OTmeHuTs
truboprovod.ru Copyright (C) 2003-2024, HTM «TpySonposog=

Puc. 2.4 Perucrpauunonnas ¢gopma npodHoii Bepcun

[Mocne 3anonHenus: GopMbl HEOOXOMMO HaXKaTh Ha KHOIKY Perucrparus. Eciau Bce
NOJISI KOPPEKTHO 3allOJHeHBI, TO MPOrpaMMa BXOAUT B PEKHM OXKHJAHUS 3aBEPIICHUS
peructparuu (Puc. 2.5). B npoTHBHOM ciiy4ae, mporpamMma BBIIACT ONIMOKY ¢ COOTBET-
CTBYIOIINM onrcaHueM (Hampumep, Janabsiid PASS ID yixe ObII 3aperucTpupoBaH).
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_)-(ITPYEOI'i POBOA PACYET HA MPOYHOCTh
MACCAT COCY0B N ANMAPATOB

Oz

JKaem oTBETa OT CepEEpa NULEH3N...

BepHyThCA K perucTpauMu

truboprovod.ru Copyright (C) 2003-2024, HTN «TpyBonpoeog»

Puc. 2.5 Pexxum oxunanus peructpanun PASS ID npo6Hoii Bepcuu

Kak ToymbKO MOJIB30BaTellb MMOATBEPAUT CBOW DICKTPOHHBIA axpec, mporpaMma BEI-
mact Qaiin nuueHsun npooHor Bepcuu (Pue. 2.6), KOTOpBII HEOOXOAMMO COXpaHHTH,
4TOOBI IPOrpaMMa Hadalia ero UCIoJIb30BaTh.

x
{z TPYBONPOBOA PACYET HA NMPOYHOCTh
COCY/I0B W AMNMAPATOR
MACCAT A

ABTOPH3ALWMA NPOLLNG YEMeLHo!
CoXpaHnTe Gaiin NMUEH3NM ANA AaneHeliLLEro NCNonL30BaHUA!

& LMS

type = 4 % Web

server = truboprovod.ru

product = . . *~ T 7 Lo’ 2w F " s .| ¥ PASS/Equipment

license_number = 5@@81 ¥ developel license

email = trifonoviitruboproved.ru

Coxpanute Kak
BepHyThCA K perucTpaunm

truboprovod.ru Copyright (C) 2003-2024, HTM =TpySonpoBoas

Puc. 2.6 ®aiia npodHoit THHeH3MN

Ecnu nosnb3oBarens yxe umeer PASS ID, HO 1o KakuM-TO MPUYKMHAM Y HEro OTCYT-
cTByeT (paily JMLEH3MH, TO B perucTpaunoHHoit ¢popme (Puc. 2.4) MoxHO nepeilTu mo
ccouike Y Mens yxe ectb PASS ID. B nannom ciyuae, He TpeOyeTcs MOITBEPKACHHUE
PASS ID, nporpamMmMa He BXOJUT B PEXXUM OXKHIAHHS, M IIPU YCIICIIHOM OTBETE OT CEpBe-
pa Bbiaact daitn nuuensun (Puc. 2.6).

2.4.5. AnnapamHsbie Kio4vu

AnmapaTHble K04 MOTYT OBITh OJHOTO U3 JBYX BuaoB: Sentinel HL u Guardant.
Wx HacTpolika B IIeJIOM OJJTHAKOBA, HO OTJIUYAETCS B HEKOTOPBIX JIETANAX (CM. HIDKE).
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st 060X BUIOB KJIIOYEH yCTaHOBKA JpaiiBepoOB He TpeOyeTcs, KoY cpa3y TOTOB K
pabore (310 Tak HaszpiBaemas driver-less koHdurypamus, kiaoun padorator B8 USB HID
pexume).

Iocramsemsrit ¢aiin license.txt yxxe comepKUT HHGOPMALIHIO O THIIE U CEPHIHOM
HOMepe KJII04a, I03TOMY B OOJIBIIMHCTBE CIIy4aeB JIONOJHHUTENbHASI HACTPOWKa He TpeOy-
ercsi. Tun (JIOKaJbHBINA/CETEBON) KIIIOYA ONpEeIsieTcs] TapaMeTpoM remote (Co 3Ha4eHH-
em local wiu remote) B daiine license.txt.

2.4.5.1 Npeob6pasoBaHue kntoyen Sentinel SuperPro B popmar Sen-
tinel HL

Anmnapatssie kitoun Sentinel SuperPro mocnennero nokonenus (B kopmycax duose-
TOBOTO M KPAacHOTO I[BETa) MOTYT OBITh MPeoOpa3oBaHbl B (popMaT COBPEMEHHOTO KITF0Ya
Sentinel HL. TTomp30BaTeny TakuxX KIFOYEH TOIDKHBI OCTABHUTH B MOPTY COUHCTBECHHBIN
KITIOY, TpeOyIoIuid mpeoOpa3oBaHus, 3aIlyCTUTh IporpaMMy OOHOBIICHHS Kirtoda KeySt u
CIIeIoBaTh €€ yKa3aHHsAM.

ITepen mpeoOpasoBanueM kimoda KeySt chopmupyer cTpoKy COCTOSIHHS, KOTOPYIO
HYXHO MpHCIaTh B oraen npoaax (marketing@truboprovod.ru), 4to6bl rapaHTHPOBATH,
uto OyIeT nmpeobpa3oBaH KMEHHO TOT KIIFOY, KOTOPBI COOTBETCTBYET NEHCTBYIOIICH JIH-
LCH3HH [OJIb30BaTEIISL.

[Tocne momy4eHus: CTPOKU OOHOBIEHHS Kitoua SUPErPro, e€ HyXHO BBECTH B COOT-
BETCTBYIOLIEE 10JIE U HaXKaTh KHOIIKY «IIpeoOpazoBark

ITocne mpeobpazoBanns kmoua KeySt chopMupyer CTpoKy COCTOSHHUS yxKe Tpeod-
pasoBanHoro kiroua Sentinel HL, koTopyo HYXHO MNpHUCIaTh B OTAEN MPOIaX
(marketing@truboprovod.ru).

[pu nony4yeHus CTpOKH OOHOBJICHHUs € HY)XHO NPUMEHHTh K 3TOMY KIHOYY, MOCIe
4ero K04 OyAeT TOTOB K padore.

2.4.5.2 IlokanbHbIe KIo4Yu

JlokaJBHEIA KITFOY JTFOOOTO THIIA cpa3y roToB K padote. [lepen 3amyckoM mporpaMMBI
I0JIb30BaTENh JOJKEH BCTaBUTh K04 B USB mopT koMmmbioTepa U yOeauThes, 4TO JaM-
M0YKa, BCTPOCHHAS B KJIOY, HEMPEPBHIBHO CBETUTCS. OTCYTCTBHE CBETa JAMIIOYKU WIIH
MUTAIONINHA CBET TOBOPAT JMOO0 0 HEJOCTATOYHONW MOIIHOCTH JaHHOTO nopta USB (B aTOM
ciydae K04 He0OX0UMO MOMECTHUTD B IPYroi MOPT), TMO0 O HEUCTIPABHOCTH MOPTa WIIH
KITI0Ya.

Ecnu aBTOMaTHueckoe 0OHOBJICHHE MTPOrpaMMBI (CCBUIKA Ha pa3/ieN JOKyMEHTAIlHH,
€CJIM €CTh) BKIIOYEHO M HOPMAIBHO (YHKIIMOHUPYET, TO JOKAJIBHBIN KIFOY TaKKe MPH
HE00X0IUMOCTH (TIPH BBIXOJI€ HOBBIX BEPCHH, MPOIJICHUN TEXHUYECKOH MOJICPIKKH) aB-
TOMAaTHYECKH OOHOBIISETCS, 3TO JIENaeT HEHYKHBIM PYYHOE OOHOBIJICHHE KII0Ya W Tepe-
CBIJIKY CTPOK COCTOSTHHSI I OOHOBJICHHS.
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2.4.5.3 CeTeBble Knoun

CeTeBOW KIIIOY YCTaHABIMBACTCS HA CEpBEPEe — BBHIOPAHHOM IMOJIB30BATEIICM IS
9TOM IeNTU KOMIBIOTEpe B ceTu. [ mocTyma K Kioudy TpeOyeTcsl yCTAaHOBUTH CETEBOM
MEHEeKep JUICH3uU. [{Js Ka)10ro TUIa KITF04a OH CBOM (CM. HIDKE).

Jnst HaCTPOMKU CETEeBOro KIYa HEOOXOJMMO OTpeAakTHpoBaTh (aiin license.txt,
J100aBUB 3aIMCh, YKa3bIBAIOLIYIO PAcIlONOKEHHE cepBepa KIo4a B CEeTH. JOomycTHMBI
CleyIole napaMeTpsl (JIOCTaTOYHO YKa3aTh TOJIBKO OIMH):

IMapametp 3HaueHue
Im_ip IP anpec cepBepa kiroua
Im_host cereoe uMs (dNS) ceprepa kioua

unentudukarop LM cepsepa (Tosbko mis

Im_id kiroueii Sentinel HL)

CeteBoii KITF0Y HE OOHOBJISICTCS aBTOMATHYCCKH. J1J1s €ro OOHOBJICHUS CIICAYeT JHO0
UCIONIb30BaTh YTHIUTY KeySt nist mosrydeHus! CTPOKM COCTOSHHS M TPUMEHEHHS CTPOKH
OOHOBIICHHS, JINOO MCIIONB30BATh KaK JIOKAIBHBIH KITIO:

®  TIOMECTUTH KJII0Y B JoKaybHbIH [IK ¢ ycTaHOBIEHHON pOrpaMMoii;

®  OTpEOAaKTUPOBATH license.txt, YCTaHOBUB 3Ha4YEHHE napaMmerpa
remote=local;

®  3alyCTUTh NPOrpaMMy M BBIIIOJHUTH HPOLENYPY aBTOMaTHYECKOI0 OOHOB-
nenust (MHGOpMaIHs B KIIIOYe OOHOBHUTCS);

e  BEpHYTH Ha MECTO KJIIOY U 3amuch B (haiine license.txt.
2.4.5.4 CeTteBon knto4 Sentinel HL

st pabotel cereBoro kimoua Sentinel HL HyxHO Ha cepBepe yCTaHOBHUTH CEPBHUC
MeHeDKepa IuIeH3ui (CChuIKa st ckaunBanus B pasaen download coorBercTByromiero
caiira), moaxomiero k OC cepsepa (Bapuanter: Windows 7, Windows 8/10/11+, Linux
Ubuntu, Linux RedHat, Linux common).

Jliisi KOMMYHHMKalMK C MPWIIOKEHHWEM W yrpasiieHus: Sentinel LM ucnonb3yer npo-
tokoasl TCP u UDP, mopt 1947. Ilocie ycTaHOBKH M 3amycka CIyKObl MOXKHO OCY-
IIECTBJIATH MOHUTOPHHT KJIFOUEH B web Opaysepe 1o aapecy:

http://<cepsep kimroua>:1947

2.4.5.5 CeteBon kntoy Guardant

Jnst pabotel cereBoro kimtoda Guardant Hy)KHO Ha cepBepe YCTAHOBUTH CEPBHUC Me-
HeJKepa JIMLIEH3UH, KOTOPhI MOKHO 3arpy3UTh C CaiiTa MPOU3BOAUTENIS:

https://www.guardant.ru/support/users/server/
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Jns komMmyHukamu ¢ npuinoxenrem Guardant LM ucnons3yer nporokonst TCP u
UDP, nopt 3187, ms ynpaBnenus mo http - mopt 3185. Ilocne ycraHOBKM M 3armycka
CITy>KOBI MOYKHO OCYIIIECTBIISITH MOHUTOPHHT KITIOueil B web Opaysepe 1o aapecy:

http://<cepsep kmroga>:3185

Jlnst moucka mapaMeTpoB ceTeBoro kiroda Guardant HCHONB3YeTCs JOIOTHUTEIbHBIH
¢aitn HacTpoek gnclient.ini. 3TOT Qaitnm co3gaércs aBTOMAaTHYECKH IO IapamMeTpaM H3
license.txt u pa3zMermiaeTcs B marnke:

%LOCALAPPDATA%\PSRE\<id nporpammer>\.

dopmar (aiia JIUIEH3UH Mo IepKuBacT mapamerp grdinipath s ykasauus mosHo-
To IyTH K ¢aiimy HacTpoek cereBoro kiroua Guardant, KOTOpPBI MOKET OBITH 3aIHCaH B
license.txt. Eciu mapametp grdinipath ycrtaHoBnen, To ¢aiin co3gaérest U vieTcs HE B
%LOCALAPPDATA%\PSRE\<id mporpammer>\gnclient.ini, a B myTu, yka3aHHOM B
grdinipath.

Taxoke mopaepKuBaeTcs Mmapamerp Program_name, KOTOphIH MOXHO HCIIOJIB30BATh
BMecTo guid mporpammsl. Ecii oH ycTaHOBIIEH, TO (haiin co3MaéTest M MIIETCs MO aapecy:

%LOCALAPPDATA%\PSRE\<program_name>\gnclient.ini.

BHUMAHMUE: gnclient.ini cosmaércst onnokpatHo. Ecnu (haiin yxe cyiuecTByer, TO
€ro MnapameTpsl He nepe3anuchiBatorcs. [103Tromy nanpHeiue HaCTPOUKU HY>KHO J€J1aTh
6o HermocpeacTBerHo B gnclient.ini, mu6o BHocuTh u3Menenus B license.txt, Ho mis ux
npumMeneHnst ynanute gnclient.ini. Takxke 3TOT (aiim MOKXHO MOJTYYHTH CO CTPAHHUIIBI
Monuropuara LM (Mento “HacTpoiiku ini-¢aiina knueHra”).

2.4.6. O6HO8IEHUE annapamHo20 koYa (ymunuma Key St)

Jnst oOHOBNCHNS KIIFOYEH anmapaTHOM 3allMThl HCIIONb3YeTCs porpaMma (YTUIINTA)
KeySt. IIporpamma mo3BoisieT OOHOBIATh HWH(POPMAIMIO O JHICH3WHA B KIFOYaX
Guardant u Sentinel HL, a tarxxe npeoOpa3oBbiBaTh crapbie kiarouu Sentinel SuperPro
B dpopmat Sentinel HL.

Buumanue:

[lepen NpMMEeHEHMEM NPOTPaMMel HeOOXOOMMO  OCTaBUThb
TOJIBKO OOMH KJIOW B HOPTY. Ilocjle CBOETrOo 3alycka NporpaM-—
Ma aHaJIM3MpyeT HaMIeHHHM KJY M [NepexXOoOUT B pPeXumM ob6-—
HOBJIEHUA UM NPeoOpas0BaHMA COOTBETCTBYKRIEIO KJIYa.

Jnst 0OOHOBIICHHSI COJEP)KUMOT0 KIIIOYEH HCIIONIB3YIOTCSI CTPOKH COCTOSIHMSI U 00-
HOBJIEHHUS: TI0JIb30BaTelb npu nomoin KeySt nmonydaeT TEeKCTOBYIO CTPOKY COCTOSTHHS
KJIF04a, OTHPABISIET €€ B CIy)XO0y TEXHUYECKON TOAEPIKKH, B OTBET MOJy4aeT TEKCTOBYIO
CTPOKY OOHOBJICHHS, KOTOPYIO MPUMEHSET K K04y B mporpamme KeySt.

Ka)l(ﬂaﬂ CTpOKa OOHOBJIEHHSI MOXET OBIThH MNpUMEHCHA K KJIIOYYy JIMIIb OJHOKPATHO.
Ilocie NMPUMEHCHUA CTPOKHU OOHOBIIEHHS BCE OpeAbIAYIINUE CTPOKU COCTOAHUSA KIIHOYa
SIBJISAOTCA HeﬂeﬁCTBHTGHBHBIMH, " U1 OCIIEAYHOIIEero OOHOBIIEHHS KJIHOYa H€06XOHI/IMO
HCIOJIb30BAaTh HOBYIO CTPOKY COCTOSIHUS.
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Jnst mpeobpasoBanus kioda Sentinel SuperPro B dopmat Sentinel HL mons3oBa-
TeJIb MOJYYaeT CTPOKY COCTOSHHMS KJII04Ya, OTMIPABIIET €€ B CIIy)KOy TEeXHHYECKOW MOJI-
JIEp)KKH, B OTBET II0JIy4aeT CTPOKY OOHOBIICHHUS, KOTOPYIO NPUMEHSET K K04y B IPO-
rpamme KeySt, mocie vero mpousBouTcs mpeoOpa3oBaHUE KIFOYa B HOBBIH (hOpMart.
[Tocne sTOTO MUIA 3aNKCH B IPeoOpa3oBaHHBIM KIII0Y JIMICH3UH MPOLEIypa MOBTOPAETCS,
HO YK€ CO CTPOKaMHU COCTOSHHS M OOHOBJICHHS KJII0Ya HOBOTO (opMmara: MOJIB30BATENb
npu nomont KeySt momydaeT CTpoKy COCTOSHUS KIIFOYa, OTIIPABISET €€ B CIIyXO0y TeX-

HUYECKOH MOJJEPKKH, B OTBET IOIYYaeT CTPOKY OOHOBIICHHSA, KOTOPYIO NPHUMEHSET K
KIIFOUYy.

Knroun crapeix mozeneit (Puc. 2.7) He MoryT ObITh IpEOOpa30BaHbl M MOUIEKAT 3a-
Mene. [Ipeo6GpasoBaHbl MOTYT OBITH TOJBKO KITFOUHM COBPEMEHHBIX Mojeneii (Puc. 2.8).

Puc. 2.7. Crapast MozeJIb KJIl0ua Puc. 2.8. CoBpemenHasi MojieJIb KJIIO-
Sentinel SuperPro ya Sentinel SuperPro/Sentinel HL
BumMaHue :

[IpeobpasoBaHMe KJOYa BHIIOJIHASTCA OIOHOKPATHO. 3TO He-
obpaTuMad IHpolenypa: IOocjie Npeobpa30BaHUA BEPHYTb KJIIOY
B QopmaT SuperPro OymeT HEBO3MOXHO.

24 PykoBOACTBO Monb3oBatesst



MACCAT Bepcus 3.9

2.4.7. lpeo6pasoesaHue Sentinel Super Pro e Sentinel HL

Ecnu nporpaMma npu 3ammycke oOHapyskuia ko4 Sentinel Super Pro, To oHa nepe-
XOIIUT B PEXKUM ero npeobpaszoBanus (Puc. 2.9).

% KeyST SuperPro to Sentinel HL Upgrade - O X
Koy
Mogene: | SuperPro | Hardlimit: | 10 |
S/N: [ 2596 |
NMuyeHzna
MpogykT: |NOELE-FEM | Bepcus: | 3.5 |

Homep: | Mot specified |

OBHapyweH kntod Sentinel SuperPro. Jna paBoTtel ¢ HoBOI BEpcnel nporpammel
€ro Hyx#Ho npecbpazoeates HOBRIA Gopmat Sentinel HL.

Jna Hauyana npouegypel NpecbpasceaHna NPWLLAKTE Gaiin co CTPoKOW COCTOAHKMA
kntoua B HTTT TpyBonpoeoa.

Ecnm y Bac ye ecTe cTpoka cBHOBAEHNA KNHOY3, 33NULLINTE €€ B NOME HIKE W
HaxmnTe kHonky «[pecBpasoeates.

BEHWMAHWE: onepauna npectpazoeanna dopmata knroua Heobpatnma, Bl ne
CMOMETE BEPHYTE KNHOY B NPEXKHEE COCTOAHME!

Crpoka cocToAHuA Knrova SuperPro

| BIBMHKBVDSDTCAHJIUAZBCJHHWCDBPEEAHCHGYCME| CoxpaHuTe...

Crtpoka oBHoeReHwA kntoda SuperPro

| | OTRpbITE...

MpecBpazoeate MepeunTats Bemog

Puc. 2.9. ITporpamma KeySt B pe:kame npeodpa3oBa-
Hud ki1o4a Sentinel SuperPro B HoBbIIT popmaTt

BriBogumast nadopmarst:

Ilone Onucanue

3aronoBok Texymwmii pexnm padotsl KeySt.

PykoBOACTBO nosib30BaTesist 25



PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

Mopean Monens xiroua (“SuperPro”).

Hardlimit MakcumanabHOE KOJIMYECTBO JIMLEH3MH, KOTOPBIE MOTYT CO-
JIepIKaThCs B KITIOYE.

SIN YHUKaJIBHBIA CEpUIHBIN HOMEp KITI0Ya.

JInnensus WHdopmanus o 3anMCaHHON B KIIIOY JIMIEH3UH — MPOAYKT, €TI0

BEPCHS U T.JI.

Ctpoka co-
CTOSIHUSA

Crpoka COCTOSIHHS KII04Ya, KOTOpas MOXKET OBITh COXpaHEeHa
(xHomka «CoxpaHHUTBY») B (hailne ¢ pacmmpenueM .idx s me-
penavu B CIyX0y TEXHUYECKOH ITOIIEPKKH.

Crpoka 00-
HOBJICHUSI

Crpoxa OOHOBIIEHHS KIFOYa, KOTOPasi MOXKET OBITH MPOYMTAHA
(xHomka «OTKpBITE») U3 (ailyla ¢ pacHIMpeHHEM .upX, MOIy-
YEHHBIM OT CITYKOBI TEXHUYECKOHN ITOITICPIKKH.

B nannom PEKUME MOJIB30BATEIIO JOCTYIIHBI CJICAYIOINC JIEUCTBUS:

HenictBue Omnmcanne

Ipeodpa3zoBars | 3anyckaer nporecc npeodpazoBanus SuperPro B Sentinel HL
(axTBHA pH HAJIAYHAA CTPOKH OOHOBIICHYIS).
ITpu mombiTKe Mpeobpa3oBaTh K04 ctaporo (¢opmara (Puc.
2.7) Oyzmet BBIIaHO cooOIIeHHE 00 OIHOKe.

IMepeuntars [ToBTOpHO OmNpaIIMBaeT CUCTEMY Ha HaJIWYMe KIFOYeH U mepe-
XOJIUT B COOTBETCTBYIOIIUI PEIKUM PabOTHI.

Bobixon 3aBepmaeT paboTy ¢ IPOrpaMMoii.

2.4.8. lNMpeobpa3oesaHue SuperPro e Sentinel HL

1. Heo0GXoamMmo cOXpaHHUTh CTPOKY COCTOSIHUS Kiro4a B aiine. JIjist 3TOro Haxxmure
Ha KHONKY «COXpaHHUTh» M BBeAnTe MM (ailn .idX, kak 310 nokaszaHo Ha Puc.
2.10. Dro Hanbosee NpeIOYTUTEIBHBIH CIOCO0.

26
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W, KeyST 3 = el HL E — O

Koy
Moaene: | SuperPro | Hardlimit: | 10 |
5/N: | 259 |

JMueHzna
I_Ipo.abrrr: |NOELE-FEM | Bepcnn: | 35 |

Homep: | Mot specified |

OBHapyxen knrod Sentinel SuperPro. Jna paBoTel ¢ HOBOR BEPCHER NporpamMmMbl
ero Hyx#Ho npecbpasoeates HoBblA dopmat Sentinel HL.

Jna Hadyana npouegypel npecBpasoBaHua NpuLLKTe Gaidn co cTpoKod COCTOAHMA
kntoya B HTT TpyBoenposoa,

Ecnm y Bac yoke ecTe cTpoka 0BHOBNEHNA KAKOYE, 3ANWLLMTE €€ B NONE HUKE W
HaxmuTe kHonky «[pecBpasoeates,

BHMAHWE: cnepauma npectpasoeadua gopmaTa kitoda HeoBpatuma, Bel He
CMOMETE BEPHYTE KNHY B NPEKHEE COCTOAHNE!

CTpoka coctoAHuA knkoda SuperPro

| BIEMHKBVDSDTCAHJIUAZBCJHHWCDBPEEAHCHGYCME| CoxpaHuTe...

Crpoka obHoeneHna knroda SuperPro /
[

OTkpeITe.

1) HaxmuTe "CoxpaHnTs”

Mpeotpazoeate MepeunTate Berxog

Puc. 2.10. CoxpaHeHHe CTPOKH COCTOSIHHUS B
(aiin .idx

CTpOKY COCTOSTHHSI MOYKHO TaKke CKOITMPOBaTh B Oydep oOMeHa, 1 BCTaBUTh B TEK-
CTOBBIH PeJaKTOP MM MHCHMO.

2. @aiin .idX WIH TEKCT CTPOKH COCTOSIHHS HEOOXOIUMO OTIIPABHTH HA IIOYTY
ciy0bl TEXHUUEeCKOU moanep xku marketing@truboprovod.ru.

3. B otBer Oyaer HampaBieHO MUCHMO, B KOTOPOE OymeT BIOXKEH (aiia ¢ pacimpe-
HHEM .UpX, COJIepIKalllnii CTPOKY OOHOBJICHHUSL.

4. @aiin co cTpokoil 0OHOBIEHHS HY>KHO OTKPBITH B iporpamme KeySt. J{ns storo
HaJI0 HaxaTh KHOMKY «OTKpBITH» U BbIOparh Qaiin (Puc. 2.11). Taxke MOKHO
BBECTH CTPOKY OOHOBIIEHUS B IOJI€ BPYUHYIO WJIU CKOMHMPOBaTh U3 Oydepa 00-
MeEHa.
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\.

Karou

Mogems: | SuperPro | Hardiimit: | 10 |
S | 2596 |

J —

Mpoayer: | NOZZLE-FEM | Beponm: | 3.5 |

Huuq}c | Mot S-F'ECiﬁEd |

Obrapymen cmoy Sentingl SuperPro, Jns pabote ¢ HOBGR BEpcnEn NPOTRamME!
erg Hy=Hg npecfpasosames Hoowi dopuar Sentinel HL.

[na Havana npoustypel Npecipalceasna npuwnaTe $ailn Co cTpokod CoCTORMMA
kntoya B HTT TpyGonpoeog,

Ecnu y Bac yse £cTe cTpoxa 0GHOBAEHWA KNHIYE, 3ANMLLWTE £2 B NONE HIKE W
HasninTe knbhiy slpeobpasosstes.

BHIAMAHMWE: onepauma npecbpasosanus Gopraata Kneoya Hecbpatuea, Buw ne
CMOHETE BEPHYTH KK B NPEKHE: COCTOAHIME!

Crpoka cocTosnna knsova Superfro
| CHGYCMBZCTIEIDBKAADXHDBPEBDLRUSUILRNISSIE | | [} Coxpanmre...

Crpoka ofmopnenna Kaoua SuperPro

e 4

Puc. 2.11. 3arpy3ka cTpoku o0HOBJIeHUS 13 daiija .upx

5. Tlocne Toro, Kak CTpoka OOHOBJIEHHS KiIO4a OyJeT 3arojHeHa, cleayeT HaXaTh
Ha kHOIKY «IIpeoOpaszoBate» (Puc. 2.12).
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“

Knroy

Mogene: |SuperPro | Hardlimit: |10 |
S/N: | 2596 |

TNnueHsna

Mpoayxr: | NOZZLE-FEM | Bepens: | 35 |

Haomep: | Mot specified |

O&napy=xen Koy Sentinel SuperPro, Jna paGoTtel ¢ HoBOW BEpCHER NporpamMmel
£ro HyHO NpecBpasoeaTes HoBLIA dopmat Sentinel HL.

[ns Hauwana npouegypel npectpasosaHna NPULLANTE Gain co CTPoKoN COCTOAHMA
kntada e HTT TpyGoenpoeog,

Ecnm y Bac yoke ecTe cTpoKa 0BHOBNEHWA KNKOYE, 3ANMLLNTE €€ B NOJE HWUKE W
HamMUTE KHoNKy «[peoBpasosates.

BHWMAHWE: enepauna npecBpaseeanna dopmara kntoyva HeoBpatuma, Bel ne
CMOKETE BEPHYTE KNHOY B NPEXHEE COCTOAHNE!

Crpoka cocToaHna knkoda SuperPro

| ACHGYCMBZCTIEIDBKAADXHDBPERDLRUSUILRMINISSIE | CoxpaHnTe...

Crpoka oBHoBREHMA KNtoYa SuperPro

| IIFHCRIFBVCTGFDRHUARGIDSDSAAADIWE KUGPDP@ OTkpbITh...

HaxaTb Ha kHonky "TpeobpasoeaTth”

\* MpeoBpazoeate MepeunTate Bexog

Puc. 2.12. [lpeodpa3oBanue KiIw04a

6. Ilo 3aBepiicHUIO MPEOOPA30BAHMUS MPOrPaMMa BBIBEIET COOOIIICHUE O PE3yibTa-
Te OOHOBJICHHUS KJf0Ya. B cilyuyac BOBHUKHOBEHHS OIIHOKH, CICIYET CBSI3aThCS
TEXHUYECKOH MOIJEPKKON U coo0muTh 00 omrbke, J00aBHB B MUCbMO CKPHH-
HIOT C OTMUCAHUEM OIINOKH.

7. Ecmu npeoOpa3oBaHHe YCIEIIHO, TO TEMEPh ammapaTHbId K4 uMeeT hopMmar
Sentinel HL u tpebyetcst mpoBecTr ero 0OHOBIEHUE (CM. pa3ze HIXKe) IS 3a-
MIKCH B HETO JIUIIEH3UH.

2.4.9. O6HoesneHue Kmoyeli Guardant u Sentinel HL

Ecnu npu 3amycke mporpamma obHapyxmia kitou Guardant uwim Sentinel HL, To
OHa MEePEeXOINUT B PEXUM 0OHOBIeHHMs Kiroya (Puc. 2.13).
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“
Knioy

SiN: 1824506421

NHLeH3HA

MpogykT: |NOZZLE-FEM ‘ Bepcua: |3.5 | AKTHEHE:
Howmep |10005 ‘ Mecr: |1 | I'Iou.uepx»(a:

Moaynu

N KmAa
1 Kwraiicknii Aseik
2 3kcnopt B ANSYS

Log

2024/02/05 19:11:04.152 = Looking for a dongle... Sentinel dongle found.
2024/02/05 19:11:04.575 - Reading Sentinel dongle... OK.

CoxpaHWTE CTDOKY COCTOAHKMA OOHOBNTE KNHOY

MepeynTats Bhixog

Puc. 2.13. UnTepdeiic nporpaMMsl B pe:kuMe 00HOBJIEHHST
Sentinel HL
(s Guardant BeITJISIUT AHAJOTHYHO)

BriBoaumast nHbOpMaIus:

ITone Omnncanne
Mopaean Mogens kiroua (“Sentinel HL" wu "Guardant”).
Hardlimit MakcumasnbHOE KOJIMYECTBO JIMIEH3MH, KOTOPBIE MOTYT CO-

JACPIKATHCA B KIHOYEC.

SIN VYHuKanbHbIA CEpUMHBIN HOMED KIIIOUa.

Jlunensus WNudbopmanus o 3anucaHHO# B KIIFOU JTUIICH3UU — MPOIYKT, €T0
BEpCHS | T.1.

MO)Iy.]Il/I Hepeqeﬂb Moayneﬁ MporpaMmbl, BXOAAIIUX B JIMLICH3UIO.

Log XKypnan ¢ uadopmanueii o padore KeySt.
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Crpoka co- CTpoka COCTOSIHMSI KJII0Ya, KOTOpask MOYKET ObITh COXpaHEeHa
CTOSHUSA (xnomka «CoxpaHUTh») B (haiisie ¢ pacmuperneM .idx s nepenadu
B CIIy’KOY TEXHHYECKOH MOATCPIKKH.

Crpoka 00- Ctpoka OOHOBIICHHS KIIFOYa, KOTOpast MOXKET OBITh MPOYHTaHA
HOBJIEHUS (xHOTKa «OTKPBITEY») U3 (aiiia ¢ pacIMPEeHUEM UPX, TOTyICHHBIM
OT CITyKOBI TEXHUYECKOH IOIIEPKKH.
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B naHHOM pexuMe MoJIb30BaTEN0 JOCTYITHBI CIIETYOIIHE 1EHCTBUSL:

JleiicTBue Onucanue
CoxpaHuThb CTPOKY OTKpBbIBaeT AMANIOT JJIsl BBOAA UMEHU (paiiia, B KOTOPBII
COCTOSIHHUSI OyneT coxpaHeHa CTPOKa COCTOSIHUSL.

OOHOBHUTH KJIIOY OTKpBIBacT AMANOT OIS BBIOOpa aiina co CTPOKOH 00-
HOBJICHHSI U 3aITyCKAaeT Ipolecc OOHOBICHNUS KITI0Ya.

Ilepeunrars [ToBTOpHO OMpamMBaeT CUCTEMY Ha HAMYHE KIIOUEH H
MEPEXONT B COOTBETCTBYIOMINI PEXUM pabOTHIL.

Boixoa 3aBepiraeT paboTy ¢ IPOrpPaMMOH.

Buumanmue:

1. [Jns xiaroua Guardant reHepanyis CTpOKH COCTOSIHHS BBITIOJHSIETCS OZIMH pas.
I'eHepauusi TOBTOPHOH CTPOKM COCTOSIHMS (ke CIIydyaiHOE) clieslaeT He-
BO3MOJXKHBIM TIPUMEHEHUE CTPOKH OOHOBJICHUS OT HPEIbIAyIIeii CTPOKH CO-
crostHusl (OOHYJUT MpeAblylyo cTpoky). He reHepupyiite HOBBIX CTPOK
COCTOSIHUSI B O)KWJIAHMU CTPOKH OOHOBJIEHHS OT TEXHUYECKOH MOAJEPIKKH,
WHauYe MOJYYCHHAs CTPOKa OOHOBJICHUS OyaeT HepabOTOCImocoOHa, W MPo-
11ecc OOHOBJIEHUS IIPUAETCSA HaYaTh 3aHOBO.

2. ns xmova Sentinel HL ctpoky 0OHOBJIEHHS MOKHO HCIIOJIB30BATh TOJILKO

oauH pa3. [Ipu MOBTOPHOM MPUMEHEHUH TOM K€ CTPOKH OOHOBJICHHUS, TUOO
MPUMEHEHNH IPYTHX CTPOK OOHOBJICHHUS, TIOyUYE€HHBIX U3 UCXOIHOW CTPOKH
COCTOSIHUS paHee, mpon3oiaét ommbka 40054:

Trying to install a V2C or V2CP file with an update counter that is out of
sequence with update counter in the Sentinel protection key. Values of up-
date counter in file are lower than those in Sentinel protection key

HOBTOpHOG OOHOBIIEHHE KJIFOUa BO3MOXKHO TOJBKO IOCIIE reHepaunun HOBOI1
CTPOKU COCTOSTHUSA.

2.4.10. NMocnedoeamenbHOoCcMb 06HOBJ1eHUsA Ktoyell Guardant u Senti-

nel HL

1. Heo0xomuMo COXpaHUTH CTPOKY COCTOSIHMS Kitoda. JlJist 3TOTo ciiefyeT HaxaTb
Ha KHONKY «COXpaHHUTb CTPOKY COCTOSHHUSI» M BBecTH UMs (aitna (Puc. 2.14).
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Hnst ctpok cocrosinmst Sentinel HL ucmone3yetcs ¢ pacwupenue .sntlidx, mms
cTpok coctostaus Guardant — pacumpenue .grdidx.

Y
Knroy

Momens: [ Sentinel HL Hardlimit: l:l
SIN 1824506421

Nnuexaunn

Mpoaysr. | NOZZLE-FEM Bepcus: ATHBHa:
Homep: [ 10006 Mect Moanepka: [ 18.05.2026

Moaynu
M2 MmA

1 Kurafickmii Aseik
2 3kcnopt B ANSYS

Log

2024/0212 15:49:53.764 - Looking for a dongle... Sentinel dongle found.
2024i02M12 15:49:54 164 - Reading Sentinel dongle... OK.

>

€

COXpaHWTb CTPOKY COCTORHMA QOOHOBWTE KNKOY

\ MepeunTaTs Brixog

Puc. 2.14. CoxpaHeHHe CTPOKH COCTOSTHUSA KJaK0o4eii Guardant u
Sentinel HL

2. @aiin .idX WIH TEKCT CTPOKH COCTOSIHHS HEOOXOIUMO OTIIPABHTH HA IIOYTY
ciry>k0Obl TEXHUYECKOU Mo aepskkn marketing@truboprovod.ru.

3. B otBer Oyner HampaBlIeHO MHCHMO, B KOTOpOE OyIeT BIIOXKeH (ailsl ¢ pacmupe-
HUeM .sntlupx/.grdupx, cogepskammuii CTpOKy OOHOBJICHHSI.

4. @aiin co cTpOKOW OOHOBIEHUSI HY)KHO OTKPBITH B Tiporpamme KeySt. [Ist aToro
HaJI0 HaXKaTh KHONKY «OGHOBHUTH KITFOU» ¥ BEIOpaTh (aiin (Puc. 2.15).
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“
Knwoy

Momenk: [ sentinel HL Hardlimit l:l
SMN: 1824506421

TNnuen3nA

Mpoayxr: |NOZZLE-FEM | Bepcua: |3.5 ‘ AKTMBHE:
Homep: |‘IEIUUE | MecT: |1 ‘ Mopgepka;

Mogynn

M Mma

1 Kuraficknit aseik
2 3kcnopt e ANSYS

Log

2024/02112 16:03:00 886 - Looking for a dongle... Sentinel dongle found
2024/0212 16:03:01.516 - Reading Sentinel dongle... OK.

COXpaHWTE CTPOKY COCTOAHMA 1 P OBHOBMTE KN4

MepeynTate Beixog

Puc. 2.15. 3arpy3ka ¢aiijia co cTpoKoii 00HOBJIEHHS
KJII0Ya

5. Crpoka oOHOBICHHUS OyIeT MPUMEHEHA K KIIFOUY, U €r0 COJACPKUMOE OOHOBUTCS.

B cimy4ae BO3HMKHOBEHHS MPOOJIEM, B TOM YHCIIE MOTY4YEHHs COOOLIeHuH 00 ommo-

Kax, o0paTuTech B TEXHUYECKYIO moanepxky (marketing@truboprovod.ru), ¢ yxasanuem

HOMEPOB OIIHOKHU M MIPUKPEIUIEHHEM CKPHHIIIOTOB IPOTPaMMBI.

2.5. Yemanoexa ¢ ucnonvzoeanuem mexuonozuu Active Directory (AD)

B Microsoft Windows Server 2003 u Microsoft Windows Server 2008 BritoueH wH-
TErpupoBaHHBIN Habop ciyx0 karanmoroB Active Directory, cOCTaBHOH 4acTbhi0 KOTOPOTO
spisiercst Group Policy. Ocnactka Software Installation, Bxoasimass B cocraB Group
Policy, mo3BoJsieT yaneHHO ycTaHaBIMBATh IPOrpaMMHOE 0OecredeHHe OJHOBPEMEHHO

Ha HECKOJIBKO pa004MX CTaHIHH.
B Active Directory peann3oBaHbl 3 OCHOBHBIE CIICHApUs YCTAHOBKH:
e Publish to User
e Assignto User
e Assign to Computer.

Buumanwue:
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e VYcTaHOBKa MPOrpaMMBbl Ha paboOYyI0 CTAHIUIO OYIET 3aBepllicHa TOIBKO
nocJie epe3arpy3ku padoyeil cTaHIuu.

e  VYcraHOBKa mporpaMMsl o crieHapusiM Publish to User u Assign to User He
HO/IEPKHUBACTCS.

YcraHOBKa MPOTrpaMMBI Ha TPYIITY KOMIBIOTEPOB OCYLIECTBIISCTCS C CO3IaHHA al-
MHHUCTPaTUBHON yCTaHOBKH. CHeNaTh 3Ty YCTAaHOBKY MOYKHO C IOMOILIBIO IIPOTPAMMBI
ORCA MSI Editor. Ota mporpamMma co3maeT u3 Qaiina *.msi ¢aiin setup.mst, B KOTOpOM
OyIoyT XpaHHTHCS BCe M3MEHEHHUS, KOTOPHI BHeC axMuHHCTpaTop. [lapamerpsl, koTopble
peKOMEeHAyeTCs IOMPAaBUTh B msi-daiine mepen coznanneM mst-gaiina:

Tabmmma [Mapametp Omnwucanue

HasBanue narnku, Kyjaa Oyner Komu-

Directory INSTALLDIR .
poBatbes (aityibl MPOrpaMMel.

Directory SHELL_OBJECT_FOLDER Ha3panne nanku B Menio “ITyck”

Kop s13b1ka, Ha KOTOpOM OYyeT 0T00-
paxaTbest uHTEpQENC MPOrpaMmbl
IIpU epBoM 3amycke. [To ymomya-
Huto 1049 (pycckuit)

Property ProductLanguage

Io ymos4aHHIO cTaBUTCS IONHAS Bepcus nmporpammel. [lapamerpsr Mode u Server
MIPOIKCHIBAIOT HapaMeTphl CETEeBOTO KJIro4ya B BETKY peecTpa
HKEY_LOCAL_MACHINE\SOFTWARE\PSRE LTD\PassatXX\Settings.

[Toce ycTaHOBKH NMPOTpaMMBI CIIETyeT YCTAaHOBUTH JIpaiiBepsl KIIto4a, ISl KOPPEKT-
HOH pabOTHI C CETEBBIM KIIFOUOM Ha JIOKaJIbHBIX KOMITBIOTEpaXx.
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3. Padora ¢ nporpammoii

JuanoroBeiii uHTEpQeHc NporpaMMbl COOTBETCTBYET CTaHAAPTaM IMPUIIOKEHUH IS
Microsoft Windows, ¥ HOCTpoeH Ha CTaHAApTHBIX 3JeMeHTax auanora Microsoft
Windows (MeHI0, TTaHeNIsIX MHCTPYMEHTOB, OKHaX, IOJISIX BBOJA U T.II.), B CBS3U C 4YeM
OCBOCHHE MPOrpaMMBbI JUIsl T10JIb30BATENSl ONEPAMOHHBIX cucTeM Windows He J0JKHO
COCTAaBUTb 3aTPyAHEHUN.

3.1. I'eomempuueckoe a0po, nocmpoenue meepoomenbHou Mooeau

Hauunas ¢ Bepcun 2.08 nmporpamma ucnoib3yeT reomerpudeckoe sapo C3D paspa-
6otku kommanuu C3D Labs. JlanHoe siIpo MO3BOJISET BBIMONHATH aBTOMATUYECKOE IMO-
CTPOCHHUE TBEPJOTEIILHOW MOJICIIU amapara ¢ BRICOKOH CTEICHBIO JeTau3aliu (IIOCTPO-
€HHE YKPEIULIIOIUX HaKJIaJHbIX KOJIEL], CKpYTJIeHNUI, BEIpe3aHne OTBEepCTUil B o0edaiikax
U T.J.), U TOCIEAYIOMHH SKCIIOPT MOJCITHA B TOMYJISAPHBIE CHCTEMBI MOJICIHPOBAHHUS.
[onnep>xuBatoTcst GopMAaTHI:

e ACIS
e IGES
e Parasolid
e STEP

OnHaKo MOCTPOCHHE TBEPAOTEIBHBIX MOJENECH TAKKE NMPEIBSABISCT JOMOIHUTEIb-
HBIE TPeOOBaHMS K MPOM3BOIUTEIBHOCTH cucTeMBbl. [Ipn HemocTaToYHON ckopocTH pabo-
TBI IIPOTPAMMBI MOKHO HCIIOIb30BaTh Pa3sIMuHbIC PEKUMBI repecTpoeHust Mmoaenu. Cpas-
HeHne QyHKIUH pe)XMMOB IIPUBEICHO B TAOJIHUIIE:

3Hauok | Pexxum Omnwmcanue QyHKIA
] Bbesz mepecrpoe- | IlepecTpoenne Moneny Mpu U3MEHCHUSAX HE MPOM3BOANTCS.
HUS OTOT peXUM pPEKOMEHIyeTCs HCIIOIb30BaTh HPH OJHOTHII-

HBIX Ool€paludaX p€aakKTUPOBaHUA B PSAJIC KOMIIOHCHTOB.

B YckopeHHoe TBepaorenbHas MOJENb NPU PEAAKTUPOBAHUM CTPOUTCS C
MOCTPOCHHUE HEKOTOPBIMU YIPOLICHUAMHU. HeKoTophle 3JeMEeHTHl 0TOO-
MOJeNH paxatorcst ¢ omoisio OpenGL (60aThI, TPYOKH TEMI000-

MEHHHKOB, Tapeilku U T.1.) HakmagHele komblla MTYIEPOB
CTPOSITCS TIPOCIMPOBAHUEM IMIIMHAPA, YTO TPU BU3yan3a-
MU MOXET J1aBaTh 3HAYMUTENIbHBIC WCKAXCHUS U TaHTEH-
LUAJBHBIX MITYHEepoB. Tpedyercst NONOIHUTENbHAS MaMsTh
npu nepectpoernu mozaenu (500-1000 M6 B 3aBucHMOCTH
OT CJIO)XHOCTH MOJENIN). DTOT PEXUM PEKOMEHIYETCS HC-
MOJIb30BaTh MpPH MOCTPOEHUHM U PEJAaKTUPOBAHUU MOJENei
cpenneit cnoxxHocTH (50...100 KOMITOHEHTOB).

H TouHnoe no- | TBepaoTenbHass MOJENb NMPHU PENAaKTUPOBAHUHM CTPOHUTCS C
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CTpOEHHE  MO-
i (23 %

MaKCUMAJIbHOW CTEICHBIO ACTaIU3alUH, NePECTPOCHHE MO-
KET 3aHUMAaTh 3HAYMTEIBHOE BpeMs. Bce aieMeHThI CTposIT-
Csl KaK TBEPAOTEIbHBIC, C OTBEPCTHSIMH, CKPYIJICHHUSIMH H
T.J. HaknajHple KONbIa IITYLEPOB CTPOSATCS CMEUICHHEM
oOpasyromieii o odeuaiike, 4YTo TPeOYET NOMOIHUTEIBHBIX
BBIYHCIICHUH. DTOT PEXKHUM MOMKET TPeOOBATh JOMOJIHUTEb-
Ho# mamsTh (1-2 I'6 B 3aBUCUMOCTH OT CIIOKHOCTH MOJIEIIHN).
PexoMeHyeTcs BKIIIOYATh STOT PEXUM JUIS PEIAKTHPOBA-

HH HCCJIIOKHBIX MO,He.TIeI\/‘I.

[Iprmeuanue: Ipu pacdeTe MM 3KCIOPTE MOJIETb aBTOMATHUECKH IIEPECTPANBACTCS
B TOYHOM PEXUME, €CIIM OH HE OBUT BKIIIOYCH paHee.

3.2. Tunwvt mooeneit npozpammot

3.2.1. Nlopu3oHmanbHbie cocyObl U annapamasl

Puc. 3.1 Moaeab ropu3oHTAIBHOTO COCYyaa

ArnmapaTsl JaHHOTO THIA YCTaHABIHMBAIOTCSA, KAaK IMPAaBUIIO, Ha CEAJIOBHIE OIIOPHI.
Mopenb ropu30HTaIbHOTO amnmapara GOpMHUPYETCs U3 DIIEMEHTOB, NEPEUUCICHHBIX B II.
3.7. Ocb Z pacrionaraercsi FOpU30HTAILHO BJIOJIb KOPITyca amnmnapara.

Mertoauku pacyeTra Harpy30K, JTOCTYIHbIE JIsi TOPU30HTAIbHBIX alapaToB:

CTO-CA-03-003-2009

AzDTN 2.3-1 (AZE)

IS 1893 (IND) IS 875 (IND)
EN 1998 (EUR) EN 1991-1-4 (EUR)
CFE 2015 (MEX) CFE 2020 (MEX)

Harpyska
celicMuYeckas BETPOBast CHeroBast
I'OCT 34283-2017 I'OCT 34283-2017 YuuTeIBaeTCA yAETbHOM
rach 1 o o0

JaBJICHUEM CHeEra, MaTepHa-
JOB W WHBIX Harpy3ok) HIH
pacmpeneneHHol 1O  JUIMHE
Harpys3koi Ha obeqaiiky

PykoBOACTBO nonb3oBaTens
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ASCE 7-22 (USA)

ASCE 7-22 (USA)

BCII 34-01

WHepuuoHHbIE HArpy3KU

3.2.2. BepmukanbHble cocyObl u annapamabi

YcraHaBIMBAIOTCS Ha ONOPBI-JIAIlbI
WIN OIOPBI-CTOWKN Pa3IMYHBIX THIIOB.
Ocb Z pacnomaraercsi BEPTHUKAIBHO
BIONIb KoOpIyca ammapaTa. MeToauKu
pacdeTa Harpy3oK, JOCTYIHBIC IJIS Bep-
THUKAJbHBIX  aIlllapaToB, AaHAJIOTHYHbBI
pasnemy 3.2.1.

Puc. 3.2 Moaenb BepTHKAJIBLHOTO COCyaa

38
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3.2.3. Annapambl KOTOHHO20 muna

Puc. 3.3

Mogpeas annapara
KOJIOHHOI'0 THITA

BeprukansHble anmaparsl, KOTOPbIE YCTaHABIMBAIOTCS Ha

omnopy-f00Ky. [l pacdera MOIEeNN 3TOTO THUIA Tpedyercs -
neH3us Ha Mmonyiib [TaccaT-KosnoHHsIL.

MeTOZ[I/IKI/I pacyera Harpy3oK, JOCTYIIHBIC AJIs1 KOJIOHHBIX aIlliapaToB:

AzDTN 2.3-1 (AZE)

IS 1893 (IND)

IS 875 (IND)

Harpy3ska
CeiicMuYecKas BETpOBas CHeroBast
T'OCT 34283-2017 T'OCT 34283-2017 YyuteiBaeTcs yAEIbHOMN
TOCT 24756-81 TOCT 24756-81 fi;if;‘;}?ﬂ:a H”(‘é;“;ﬁﬁ;‘HfM

JIaBJICHUEM CHera, MartepHa-
JIOB ¥l UHBIX HATPy30K)

PykoBoacTBo nosnb3osatens

39




PacueT Ha NPOYHOCTb COCYA0B 1 annapaTos

EN 1998 (EUR) EN 1991-1-4 (EUR)
CFE 2015 (MEX) CFE 2020 (MEX)
ASCE 7-22 (USA) ASCE 7-22 (USA)

3.2.4. BepmukanbHbie pe3epeayapbi (PBC)

Puc. 3.4 Moaeab BepTuKaasHOro peseppyapa (PBC)
BeprtukanbHble HAIMBHBIE pe3epByaphl, MpeJHa3HAUYCHHbIC ISl XPaHEHUS! OOJBbIINX
00BEMOB TPOIYKTA, C IUIOCKUM JHHIIEM B OCHOBAHHU.

Jis BepTUKaNbHBIX LWIMHAPHUYECKUX PE3EPBYapOB JOMOIHHUTEIBHO YKa3bIBAeTCA
P mapaMeTpoB, CIEHU(UYHBIX Ui pacyeTHOrO HOpMaTHBa (HAampuUMep, KiacC OTBET-

CTBEHHOCTH, CHErOBOH paiioH, 000paYMBaeMOCTh XPAHIMOTO MPOIYKTa CO CPOKOM CIIy K-
66b1).

MeToauKH pacueTa Harpy3oK, peajin30BaHHbIE B MOJIYJIE!

Harpy3ska
celicMuyecKas BETpPOBast CHEroBast
CII 14.13330.2014 CII 20.13330.2016 CII 20.13330.2016

AzDTN 2.3-1 (AZE)
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ASCE 7 (USA) ASCE 7-16 (USA) ASCE 7 (USA)
API-650 (USA)

CFE 2015 (MEX) CFE 2020 (MEX)

IS 1893 (IND) IS 875 (IND)

EN 1998 (EUR) EN 1991-1-4 (EUR) EN 1991-1-3 (EUR)

3.3. Co30anue, umenue u 3anuUct UCXOOHHIX OAHHBIX U PE3Y/IbIMAMO8

IIporpamma XpaHHUT MCXOIHBIC NaHHBIE B (haiimax coOCTBEHHOTO (popmaTa, MMEIO-
IIUX pacIlUpeHUe:

@ *.pst_horiz — nnst (aidnoB TOpU30HTAIBHBIX COCYIOB U alllapaToB;
G *.pst_vert — nust aityioB BepTHKAIBHBIX COCYOB U aMNapaTos;
EE *.pst_col — st paiinoB annmapaToB KOJIOHHOTO THIIA;

@ *.pst_tank — mst haiinoB BepTUKATBHBIX PE3ePBYapOB.
Wmst Texyiero ¢aiina nokazpiBaeTcsi B 3aroJIOBKE OKHA IPOrPaMMBL.
[ co3maHus M OTKPBITHS HOBOTO (haiiia JaHHBIX HEOOXOIMMO BBIIOIHUTH KOMaH-

ny Co3narb B 13 OCHOBHOI'O MEHIO WIX [IAHEJIM HUHCTPYMEHTOB.

OOparute BHUMaHKe, yTo KoMmaHaa Co3aaTh JMIIb JieJaeT TeKyIUM HOBBIM (haiin
JaHHBIX. PeanmpHOE co3maHue ¢aiina Mpon3oiaeT JUIb IpU ero coxpaHeHuH. IIpu 3tom

MIEPBBIHA pa3 Mmocjae co3aaHus HoBoro (aiiia komanaa COXpaHUTH H paboTaeT KaKk Ko-
Manga COXpaHUTh Kak.

JIJ'IH COXpaHCHH BBCIACHHBIX JAHHBIX B TEKYHIEM OTKPBITOM (baﬁne BBITIOJTHUTEC KO-
MaHay COXpaHHT]) 13 OCHOBHOI'O MEHIO HUJIM MTAHCJIN UHCTPYMCHTOB.

Jlns coxpaHeHus AaHHBIX B (hailyie ¢ ApyruM MMeHeM BhIoiaHnTe kKoMmanxy Coxpa-
HUTH KaK U3 OCHOBHOro MeHro. CooTBeTcTByIOIMi Gaiin, ecinu tpedyercs, Oyaer co-
3[1aH, OTKPBIT U CTAHET TEKYLIUM (ailJIoM JaHHBIX JJIs HPOTPaMMBI.

JI51st OTKpPBITHS M YTEHHUS CYIIECTBYIomero (aiiyia JaHHBIX BRINOIHUTE KoMaHay OT-

=
KPbITh “~ 13 OCHOBHOTO MEHIO WM ITaHEeJI HHCTPYMEHTOB.

Jlnsi KOppeKTHOTO OTOOpa’KeHUs] PUCYHKOB M (DOPMYJI OT4eTa B HACTpOWKax Mpo-

rpammebl Internet Explorer HeoOxoanmo akTHBH3MpOBaTh 0TOOpaxkeHue pucyHkoB (Cep-

Buc — CaoiictBa oOo3peBarensd... — JlomomHurensHo — MynpTHMenna —
COTodpakare pHCYHEM )
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3.4. [Tuanozosoe okno npozpammol

[Nocne 3amycka mporpaMMbl Ha SKpaHe MOSABIISETCS AUATIOTOBOE OKHO IIPOTPAMMBL:

& naccat — O ¥
i ®aiin  Bug Dapamerper  Momows

DS H|p x B2 ¥ B e
PHAEHDE @
QR QOo b ac|VIH T S K 0T E-10E80TA

eI = ET

[lna noackaskn Haxmute F1 | |NUM |

Puc. 3.5 OxHo nporpaMmsl

Jist paboThl ¢ BXOJHBIMHU JaHHBIMHU OJIH30BATEII0 HEOOXOMMO BOUTU B MyHKT Me-
Hio @aiin. /s BBOIA HOBEIX NAaHHBIX HeoOXoamMo BEIOpaTh myHKT Co31aTh, a s
Hayasa padoThl C CYIIECTBYIOUIMM (ailJIoM MCXOAHBIX AaHHBIX — OTKPBITh. WIH BOC-
TI0JIb30BATHCS] COOTBETCTBYIOIIMMH MUKTOrpaMMaMu — 1

Taxoke 13 nyHKTa MeHI0 @aifl MOXXHO cpa3y OTKpPBITh OJMH M3 (ailJIoB HCXOJHBIX
JTAaHHBIX, KOTOPBIC HCIOJIb30BAIUCH MOCHeAHUMH. KonndecTBO Takux (DailioB ormpeaesns-
ercs B «[Tapamerpax gokymenta» (cm.m.3.11).

[epen HauasoM co3naHust HOBOTO (haiiiia He0OX0JUMO BBIOPATH BHJI COCYAA WM all-
napara (Puc. 3.6).

Hogeai# annapat

[ OpMSOHTANEHLIE ¥kl M @NNapatsl
BepTikaneHeie cocymsl M annapatsl
Cocyasl v anNapaTsl KONOHHOMD TWNE
BepvkansHele pesepsyaps!

i

Puc. 3.6 Tun annmapara
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IMocre BBIOOpA BUIA COCY/Ia WM aliapaTa, a TAKKe MPH OTKPBITUH CYIIECTBYIOIIErO
(haiia, MOSIBISIETCS TUAJIOT C O0IUMHK JaHHBIMU O cocyne (Puc. 3.8)

ITocne 3amanust OOMIMX MAaHHBIX MOSABISETCS AKpaH C 00JaCTHIO IPOCMOTpA U TMaHe-

JSIMH MHCTPYMEHTOB, IIPEAHA3HAYCHHBIMHE JUIA BBI30Ba BCEX OCHOBHBIX KOMaH]| IPOrpaM-
MBI U peJaKTHPOBAHUS IpadHuecKOro oTobpakeHus pacuetHoi moaenu (Puc. 3.7).

B meHTpe 3KkpaHa pacroyiaraetcsi OKHO sl rpadHuecKoro OTOOPaXKEHHUS] MOJICITH.
Ochb Z coBIafaeT ¢ 0Cbl0 CHMMETPHHU OyyIIeii MOIeIH.

[TukTOrpaMMBbl B IpaBoOM CTOJIOLE SKpaHa MCIIOIB3YIOTCS MPH CO3/IaHUN HOBBIX dJIe-
MEHTOB pacueTHON MOAEIH.

(B NACCAT - [Passat - ropusoHTansHiil] — O X
J_l @ain  Mpaeka 2neMedTsl  Bug  MapameTpsl  PacyéT  [oMOlWe

IEEIEE | ERICIETIN

IEEX:-EX-T-1)

laaaos+ #Be o =-18c8 |

Hepapxun MOAENKN ﬁ

FIYENY

o
CFeoOoESAS

D7 HEERB S |

[na nogckaskk HaxMuTe Fl1 MUM A

Puc. 3.7 Oxno moaeu

IIpu co3maHuM BEpTHKAIBHOTO LMIMHAPUYECKOTO pe3epByapa aBTOMATHYECKH OT-
KPBIBACTCsI IUATIOT PEIAKTUPOBAHMS UCXOAHBIX MaHHbIX (1. 3.15.53).

3.5. O6wue oannvie

Jlnanor o6IIuX JaHHBIX COAEPKUT OCHOBHBIE MAPAMETPBI COCY/Ia U €r0 OKPYKEHH,
nH(pOPMALIKIO O 3aMOJHSIONIEN ero cpee, Buaax pacueros u jap. (Puc. 3.8).
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OBLMe AaHHBIE X
O6uwme |Betposeie Harpysiwn | CeficmMuHeckne W MHEpUnoRHBIE Harpyskn | Mogsemnan emkocTs 4 F
CNyqam HarpyKkeHus
Chyuait HarpyseHua Hazsanne MneTHocTe paBoyeil Keauuectee unknoe
paBoueil cpegel cpeasl p, kri® Harpyskerns, M
PaBouue ycnoeua 1000 0
JlobBasute
Yaanute
Pac4eT 3anonHeHHA cocyaa B paboux yonosuAx CeposoaopoaHan cpena
) raz (®) HngrocTh: [ He yumTeiBaTe <5%(0) Han4mMe cepos0aopoaHoi coedtl
Mo kosddMupreHTy sanonHerna (npubniokeHHa) - Kareropus annapara no MOCT 34233.10: 1 T ==
MpeaenbHaA TEMNEPaTYPa KOPP. SKTMBHOCTH cpeabl, tnp: | 250 nE
MpoLeHT 3anonHeHua cocyaa, & 100 %o
Mpynna pafioueii cpeas no TP TC 032/2013: | - == ManoLyknosan NpoqHoCTE
PaC4eT Ha ManoLKNoBYHo MPoHHOCTL
WenbiranHmna
PacueT AaBNeHMA MIEITEHWA: | [OCT 34347, rmapondiemad = HeobxoauMocTb MCMEITaHuit Ha yaapHYko BAskocTs (MDMT)
[] ¥4er ruapoctamiior npi pacseTe npobHoro Aasnerns BbinonnaTe pacseT MDMT
YUeT rMapOCTATHKIM MPH Orp: pac-ETHOrD A4 MiHUMaNEHaA TEMNEPATYDa MaTepMana npu pabote: | -43 =C
PECYET B YCNOBMAX MCBITEHMI: | [MAPOMCIETAHMA - [lnA oueHn naonesoeaTe: (@) Plpacd] ) MAWP
MpobHoe aasnenmne: | 1 MMa [ Het naxnosermit no UG-20(f)
[[] He ymrsisaTs Kopposwo B pacdeTe MesTaHMit
LETTLE OTMETKE A0 YPOBHA KPEMNEHMA cocyaa, XocH: g MM
[] Aarrele ans pacieTa usonawm WermermnaEry|
[] ueT TemnepaTypHeix nepemewenui (a -AT)
0K OTMeHa

Puc. 3.8 O0uue nannbie

IMapametp «I'pymma paboueii cpeast mo TP TC 032/2013» npenHazHaueH s OLICHKH
KaTEerOpHH armapara 1o JaHHOMY HOPMaTUBHOMY JJOKYMEHTY.

Br16op Buga pacuera ucnsitanuit (I'unpoucnsiranus, IITHeBMOUCTIBITaHNUS ) 03HAYAET,
YTO pacyeT BCeX DJIEMEHTOB OyaeT MPOBOAMTHCS Kak JUIsl pabOYMX yCIOBHH, Tak M IS
YCIIOBHH UCTIBITAHUH C 3aJJaHHBIM ITPOOHBIM JaBIICHUEM.

[TnotHOCTE paboueii cpenbl u ko3 UIIMEHT ee 3amoiaHeHHus (IPU KCMOJIb30BaHUU
«Cocyna, comepxamiero padouyro KUAKOCThY) HEOOXOIMMBI IS OTPEACICHUS BECOBBIX
XapaKTepUCTHK 3JIEMEHTOB COCYyla B pabOUYNX YCIOBHUIX. 3allONHEHHE COCya MOXKHO 3a-
JlaBaTh TakXke 4epe3 00beM NMPOIYKTa MU BEICOTY HaJIUBA.

Tabnuna “Crnydanm HarpyXeHUs” TIO3BOJISIET 3al1aTh HECKOJBKO PabOYMX PEKIIMOB,
KOTOpBIE OyIyT MOJIETTMPOBATHCS B paMKax ofHOTo pacuera. Cirydail HarpyxeHHsl Xapakx-
Tepu3yeTcs HAaMMEHOBAaHHEM, Ha3BaHHEM pabodel cpelibl U €€ IUIOTHOCTBIO. 3aIlOJIHEHUE
JUTSL BCEX CITy4aeB HArPYKEHUS CUMTAETCS €ANHOOOPa3HO (A1 YCKOPEHUsI BHIYMCIIUTEIh-
HOTO TPOIecca), HO IUIOTHOCTH CPEIbl HAa3HAYAETCS WMHAMBHAYAJIbHO, YTO MO3BOJISET
HMHUTHPOBATh PA3IMYHBIC CIydaW 3alOJTHEHHS (paboTa B peXHMME MPOIAapKH, C 4acTHU-
HBIM 3aII0JTHEHUEM H T.1T.).

ITynkr «He yunThIBaTH KOPPO3UIO B pacueTe HCHBITAHWN» MO3BOJIAET HCKIIIOYHTH
mpubaBKy Ha KOppo3uio (C;) IPH pacyeTe BCEX KOMIOHEHTOB MOJICNH B YCIIOBHSAX HCIIBI-
TaHUH, €CIM OHU MPOBOJATCS Ul HOBOro anmnapata. Ilapamerp «PacueT naBieHus UcIbl-
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TaHUIY HO3BOJIIET YKa3aTb HOpMATUB, 10 KOTOPOMY 6y)_'ICT BBIYUCIIATHCA HpO6HOC JaBJic-
HHUC.

IIynkr «He yuuteiBath <5%p» MO3BOJIIET HCKIIIOUUTH Y4YET THIPOCTATHIECKOTO
JTABJICHUS, €CJIM eTo BKIIAJ He3HauuTelNeH (Hampumep, cormacHo 'OCT 34233.1 m.6.3).

[TyHKT «Y4eT ruapocTaTHKN NP pacyeTe MPOOHOTO NAaBICHUSM» MO3BONSET YHpaB-
JIATh BHIYMTAHHEM JABJICHHS CTONI0A KUIKOCTH (Ppy) IPH OLICHKE TABICHHUS TUIPOUCIIBITA-
Hui. TlosiBICHWE 3TOrO IMyHKTa CBSI3aHO C TEM, YTO B HACTOSINEE BPEMS HET YETKOTO
OTIpEeNIEIICHUs] TOHATHA “IpOoOHOr0 AaBleHHS . B yCIOBUSX THAPOWCIBITAHWNA DPa3HEIC
9JIEMEHTHI HOABEPTralOTCS PA3IMYHOMY JABICHHUIO (B 3aBUCHMOCTH OT BBICOTHI CTONOA
BoJbI). Eciiit Moz mpoOHBIM aBiieHHEM CUUTATh JaBJICHHE 0€3 ydeTa rHIpOCTaTHIeCKOro
(«110 BEpXHEMY MaHOMETPY»), TO, YTOOBI MOJIYYUThH JABJICHHE B YCIOBHSAX THAPOHCIIBITA-
HUS A7 DJIEMEHTa cocypa, paccuntanHoe 1o I'OCT, npoGHoe naBieHHe AODKHO OBITH
YMEHBUICHO Ha BCIWMYUHY THAPOCTATUYECKOIO. B IMPOTUBHOM CJIy4ac MOKHO IOJYUUTH
Yype3MepHoe JaBJIeHHE I HIXKHETO JHUIIA.

[TyHKT «Y4YeT rHAPOCTATHKH NP ONPENCICHHH PACUYETHOrO MABICHHS» MO3BOILIET
YIPABISITH BIUSHUEM JABICHHS CTOJI0A KUIKOCTH HA PACUETHOE JaBlcHHUE (P) MPH OlCH-
Ke TPOOHOTO (Piest). T1OSIBICHHE 3TOTO MYHKTA CBS3aHO C PA3HOYTEHHSAMH B HOPMATHBaX
OTHOCHTENFHO OTPEICIICHHUSI PACUSTHOTO JaBieHuUs ().

Onmus «CepoBomopoaHast cpeia» HeoOXOIMMa I pacueTOB COCYAOB U almnapaTos,
paboTaronIux B KOHTaKTe ¢ KOPPO3NOHHO-aKTUBHBIMH CEPOBOIOPOIOCOACPKAIIUME Cpe-
JTaMH.

Onmus «PacueT Ha MaJOMUKIOBYIO IIPOYHOCTHY HEOOXOAUMA AT pacueTOB dJICMEH-
TOB COCYJIOB H alllapaToB, pa0OTAOIINX B YCIOBHAX IUKIMYCCKOTO HArpYKCHUS TpH
KOJINYECTBE ILIUKIOB OT 10° o IOG.OHL[I/ISI «JlaHHBIEe UIs1 pacyeTa U30JSLUN» MO3BOJISIET
3a1aTh MapaMeTphl, M0 KOTOPBIM OYAET BBIIOIHATHCS pacueT TETUIOM3OJISAINU U 3Jie-
MeHTOB (cM. 11.3.6).

Omust «MDMT» (Minimum Design Metal Temperature, MuUHUManbHAST pacdaeTHAsI
TeMIepaTypa MeTallia) T03BOJISIET OLEHUTh MIPUMEHUMOCTh MaTepralia 1 He0OXOUMOCTb
JTOTIOTHUTEIHHBIX UCTIBITAHHH B COOTBETCTBUH C BBIOPAHHBIM HOPMATHBOM JJISI KaXKIOTO
aneMeHTa. [Ipy akTHBAaMK 3TOW ONIMHU TOSBISIETCS sSYeiika, B KOTOPOH IOJIE30BaTEIh
JIOJDKEH BBECTH MHHHMABHOE 3HAUCHHE TEMIEpaTyphl, IPH KOTOPOH MOXET (PyHKIHO-
HUPOBATh ammapar (MCXOIS W3 TEXHOJOTHYECKOTO MpOoIlecca MM KIMMAaTUYeCKUX JTaH-
HBIX). Ommus «Yd4eT BHYTPEHHHX TeMIIEPaTypHBIX HArpy30K» MO3BOJISIET NPH PEIICHUH
0aJOYHOM MOJEeNn y4YecThb HAarpy3KH OT TEMIIEPaTypHOTO YAJWMHEHHS SJIEMEHTOB (IIpH
YKECTKO 3aIeMIEHHON MOJIEIIH WM UCTIOJIb30BAaHUN HECTAHIAPTHBIX 3aKPeTIICHUH ).

OHIII/IH «OTMeTKa 10 YPOBHS KPEIUICHHSI COCYIa» IO3BOJISIET y4€CThb HAJIU4Ine KaKoM-
b0 CTpOPITCJ'II:HOﬁ KOHCTPYKIIUU IO allrapaToM.
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3.5.1. Bempoesblie Hazpy3ku

3HayeHue HU3LIEro neprona konebanuii (T) HCHOMB3YETCs MIPU pacyeTe BETPOBBIX U
CeMCMHYECKHUX HArpy30K JJIsi TOPH30HTAIBHBIX M BEPTUKAJIBHBIX anmapaToB. OH MOXKeT
OBITh pacCUMTaH aBTOMAaTHYECKU MM BBE/ICH BPYYHYIO JUISl KXKJIOTO CIydasi Harpy KEeHHS.
[onmpasymeBaercs mepro1 KonebaHU KopITyca ammapaTta. BTopocTeneHHble y9acTKA MO-
neny (HampuMep, 3JIEMEHTHI 00BSI3KH, BHYTPEHHHE YCTPOHCTBA) MOTYT UMETh Ooiee HU3-
KUH NeproA KoeOaH!i, OJHAKO 3TH 3HAYCHMS TOIDKHBI OBITh NCKIIIOUEHBI U3 aHAIN3A.

Bei6op myHkTa “Pacuer Ha BETpOBOH pe30HaHC” MO3BOJISIET OLIEHUTh BO3MOXKHOCTH
BO3HUKHOBEHHS PE30HAHCA U MPOYHOCTh KOHCTPYKIMM IPU €r0 BO3HUKHOBEHUHU. DTOT
IIyHKT PEKOMEHYeTCs] MPUMEHATh [l BBICOKUX TTIaJKUX OTIENBHO CTOSAIIMX KOHCTPYK-
Ui Harmoo00ue ABIMOBBIX TPyO. B MHBIX Cilydasx ero BKIIOUCHHE MOKET MPUBOIWUTH K
W3JIHIIHE KOHCEPBATHBHON OIICHKE IIPOYHOCTH.

3.5.2. CelicMu4yeckue U UHEPUUOHHbIE Hazpy3Ku

Onuust «Y4er celiCMHUUECKHX Harpy3o0k» HE0OXoauMa Ui pacdera COCyIOB C yde-
TOM Harpy3oK OT CEMCMHMYECKHUX BO3AECUCTBUHA. DTOT pacdeT JOCTYHEH ISl MOAYJei
«ITACCAT-Ceiicmukay», <IIACCAT-Konounsr», «IIACCAT-Pe3epByapsni». Heo0xo0-
JIMMO BBIOpATh HOPMATHB, 10 KOTOPOMY OYIIyT pacCUUTHIBATHCS HATPY3KH.

3.5.3. MNod3emHass eMkocmb

Bxnaaka «llon3emMHas eMKOCTB» OCTYNHA [Jii TOPU3OHTAIBHBIX COCYIOB, €CIIUA B
OJIHOM U3 CIIy4yaeB HarpyXKeHHUs aKTUBUpPOBaHa OMIMs «3ackinkay. OHa MO3BOJSIET 33/1aTh
napaMeTpsl FPyHTa B COOTBETCTBUH C BHIOPAHHBIM HOPMATHBOM.

IIpu MomenMpoBaHUM 3aCBHIIKM BHYTPEHHEE IABICHHE B €MKOCTH HE yYHTHIBAETC,
MO3TOMY LIEJNecCOo00pa3HO JenaTh 3Ty OIIMI0 AKTUBHOM B JIONOJHUTEIBHOM Cllydae
Harpy>eHHus — HallpuMep, IPH JOMOTHUTEILHOM pacyeTe Ha OIIOPOXKHEHHE.

Ecmu B xakoM-1mb0 ciiydae HarpyXeHHs aKTHBHA ONIHUSA “3achIlKa’, CTAHOBHUTCS
JOCTYIICH pacyeT eMKocTH Ha BerutsiTre (Puc. 3.9).
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OBLume AaHHbIE x
Obue |Betpossie Harpyskn | Celichmueckie i MHEpLUMOHHBIE Harpyskh | MogserHan emkocTs 4 b
Cnyuai Harpy>KeHuA (")3ackinka (*) [laBnenme OT 33CHINKM YUMTEIBAETCA TONBKO ANA
CNY43EE HArPYREHHA NpH P = 0 (Cocya noa BakyyMom
PaGoune ycnosms W nycToit)
HopraTe pacHeTa oT 3aceinkin: BCT 34-01-03 MO PO -

MAoTHocTs rpyHToBOR 3acamier, psd:| 1,8 | rfan®
KosthdrumenT HanexHooTH No Harpyske, vf: | 1,15

PaccTosHME 0T BEPXHEN TOHIKM KOPMyCa A0 NosepxHocTk, Ht: 1000 MM

¥ron BHYTPEHHEro TPEHWA rpyHTa, @0: | 40 EEN
HopHaTHS PacieTa Ha BCNBITHE: | Cr 22,13330,2016 .
Yposett rpyHToBLIX 504 (0T YpoBHA NnaHuposku), dw: g MM
YPOBEHE 3AN0KEHNA NOAOWES auTe, Hf: 0 MM
Lmara namTel, bizL): 0 MM
LWmpuHa nnuTel, a(z0): 0 MM
TonumHa NAKTEl, €| 0 MM
MNOTHOCTE FPYHTOBEX B, pw: | 1 rfen?
MnoThecTe BeToHa NAMT, pp: | 2, rlon?
CyMmMa Hopt yaep: Bep oun, ERsth: H

{TPerie caaii, HaTsRenie ankepos v T.4.)

Puc. 3.9 Ucxoansle JaHHbIE UISI pacyeTa HA BCILIBITHE
3.5.4. Ommemka (ebicoma) ycmaHoeKu

I[aHHaiI OInus MO3BOJIICT YUCCTh HAJIMYUC Kakoi-11u00 CTpOI/ITCHLHOﬁ KOHCTPYKIUHN
oJ armnaparoM, 4TO NPUBOJUT K YBCIIMYCHUIO BETPOBLIX U celCMUUECKUX Harpysok.

Xoen
XOCH
Xocy

l'opu3oHTaNBHBIN COCyN HA CEIIo- OmnopHble Jarsl OrnopHbIe JaITbl C MPUBapHbI-
BBIX OIIOpax MU CTOHKaMu

Puc. 3.10 OrmeTka (BbICOTA) YCTAHOBKH

3.6. lannvie onsa pacuema uzonayuu

3aaHHbIC XapAKTEPUCTUKH HCHOJB3YIOTCS IS pacieTa napaMeTpoB TEIIOH30JISIUH
anemenToB (1. 3.15.1.10)
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[na pacyeta usonauun x
PASMEWEHNE: oy e T
Beifop PACNONCKERNA: |13 fasm naHHbIX h
CTpaHa:  poCCUIACKARA OEAEPALIMA M
OfinacTe: Amypckas oBnacTe T

Topon:  apxapa -

Mouck No QParMeHTy HAsBaHWA: HaitTu
CpeaHsA TEMNEPATYPA BO3AYXE

Cpeareronosas: 0,7 o

CpeaHAn MakoMManeHas Hawbonee Tennoro mecaua: 26,3 o

CpeaHanA HaubBonee XonoAHoH NATMAHEEKK:  -35 L

CpeaHeMecAuHas OTHOCUTENSHAA BAEKHOCTE =

BO3AYXA CAMOro TENNOro MecAua: - ®

MpoeKT M3oRALMK:

ROCKWOOL. CTansHoi nuct o

0K OTMeHa

Puc. 3.11 Jannsble 15 pacyeTa H30IAIMUH
[Mapametp «IIpOCKT U30JIALUU» - HA3BaHHEC KOMILICKCA MPABUII, COIJIACHO KOTOPHIM
HO}I6I/IpaIOTC§I KOMIIOHCHTHBI U30JIALIUHN.

3.7. I'nagnoe mento npozpammol

Tabnuma 3-1 comep>KUT IMyHKTHI TIIABHOTO MEHIO ¢ KPaTKUM OIMHCAaHUEM JIeHCTBUH,
KOTOpbIE OHU BBI3BIBAIOT.

Taoauna 3-1
Hazpanue nmyHKTa MEHIO (ITHK- Ha3nauenue
TOrpamMma) (ne#icTBHS IPOTPAMMBI)
ITonmenro «Daitn»
B Cosnarte (Ctrl+N) CospaeT HOBBIH (haii)l MCXOMHBIX JAaHHBIX.
= | Otkpsrits (Ctrl+O) OTKpbIBaeT CYMIECTBYIOIIUI (aiil HCXOTHBIX
= JIAHHBIX (C pacumMpeHueM *.pst).
3aKpHITh 3aKkpbIBa€T OTKPBITBIH WM CO3MAHHBIN (aiii
HCXOJIHBIX TAHHBIX.
lal | Coxpanuts (Ctrl+S) CoxpansieT (aits1 HICXOIHBIX JIaHHBIX.
CoxpaHUTh Kak... CoxpansieT gaHHbIe B (aiyl NICXOAHBIX TaHHBIX C
JIPYT¥M UMEHEM.
® Okcmopt B XML OKcropTupyeT OOBEKTHYIO MOJENb ammapara B
I ~
(arin popmara XML
& | Dxcrmopr B Iltymep | Dxcmoprupyer mTynepsi, NpHCYTCTBYIOLHE B
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HasBanue myHkra MeHIoO (IUK-

Hasnauenne

MechaniCS

TOTrpaMMa) (neiicTBHS IPOTPaMMBI)
MKD Mojend, B (aiuiel aHHBIX nporpaMmsl IlTynep
MKD

Okcmoptr B C3D,

IGES. STEPACIS CoxpaHseT TBepAOTEeIbHYI0 MOJENb amnnapara B

ParaS,oli q ' " | onHoM U3 popmaros
— | Ummopt u3 XML HmnoptupyeTr 0OBEKTHYIO MOJENb armnapara u3
I ¢aiina popmata XML.
= Umnopr w3 XML | UmnoprupyeT oObeKTHYIO MOJENb anmnapara 3

¢aiina popmara XML MechaniCS.

Beixon (Alt+F4)

Bsixoa U3 IporpaMmsl.

[Hoamenro «IIpaBka»

)

Otmenuts (Ctrl+U)

OTMEHSIET MOCIIEAHIO BBEIEHHYIO KOMaHIY

e

Bepuyts (Ctrl+R)

Bo3Bpamiaer nocaeaH00 OTMEHEHHY0 KOMaHIy

TTogMento «DnEMEHTHI»

PenaxtupoBates  (F4, o
o o PenmakTupyet 37eMeHTBl pacyeTHOH MOJICITH
JIBOMHOM IICITIOK)
* VYnanute (F8, Delete) | Yapanser snemeHTsI pacyeTHON Mojienu
Komupyer molIcBe4YeHHBIN 3JIEMEHT BO BHYTpPEH-
Huii Oydep nporpammsl. [Ipu 3TOM KOmMpyroTCS
2% | Komuposarts (Ctrl+C) | Bce nammbie 31eMenTa, HO He €ro HaspaHue. J[o-
YEepHHE TPHUCOSTUHEHHBIC DIIEMEHTHI HE KOIH-
pyroTCs
AHAJIOTHYHO KOTIMPOBAHUIO DIIEMEHTA, HO MOCIE
& Bsipesats (Ctrl+X) BCTaBKH HCXOJHBIH 3JIEMEHT MOXeET OBITh yJa-

JICH NTOCJIC NOATBEPIKJACHUSA MOJIL30BATCIIA

Bcrasurs (Ctrl+V)

BceraBnser npenBapuUTENbHO CKONMMPOBAHHBIN
AJIeMeHT B MoJenb. Ecii kakoW—nmubo 37IeMeHT
MI0/ICBEYEH, HOBBIM 3JIEMEHT HNPUCOEIHMHSAETCS K
HeMy, Eciu He mOJCBEYeH HU OJMH D3JIEMEHT
(WM TIOZICBEUYCHHBIH 3JIEMEHT UMEET HECKOJIBKO
BAapHAHTOB IMPHCOCTUHCHNUS), MPOrpaMMa BBIBO-
JIUT JONOJHUTENbHBIN 3ampoc, K 4eMmy HpHCOo-
€JIMHUTH HOBBIN 3JIEMEHT

T
EEE
i

N3MeHuTh BET

HacrtpauBaer nBera rpaduueckoro mnpeacrasie-
HUS DJIEMEHTOB PAcYeTHOW MO

TTonmento «Bumy
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ITanenn UHCTPYMEHTOB

[To3BossieT ynpaBisiTh OTOOpaKEHHEM HaHEeeH
HHCTpYMEHTOB “Bua” (ymnpaBieHue BUJIOM TpPEX-
MEpHOI Mojenn) , “CTaHnapTHbIe BUABI (HauOo-
Jiee UCHOJb3yeMble NMPOEKLUU MOAEIH COCYyHa),
“OneMeHTH” (AIEMEHTHI, KOTOPBIE MOTYT OBITH
MIPUCOEOMHEHBI K Moxenw), ‘Tlanemb odopmie-
HUs” (HEpEeKIIOueHHE MEXAy CTHISIMH HHTEp-
(eiica).

Hacrpoiika...

[To3BomsieT MOTBP30BaTENI0 HACTPOUTH BHJ pabdo-
yell 00JacTh U maHejel, a TakKe BBECTH HOBBIE
KOMOWHAIIMH “TOPSYHX KJIABUII’

Crpoxka craTyca

BxiTio4aeT/BBIKIIIOUAET CTPOKY COCTOSIHHSI.

IToamento «Ilapamerps»

PasmepnocTH. ..

YcTaHaBnMBaeT Pa3MEPHOCTH, HCIOJb3yEeMBbIe
IIPY 3a/laHAN TEOMETPHH, YCIIOBHI HArPYXCHUS U
CBOHCTB MaTepHaa.

OO01e taHHBIE

BriBomuT A pemakTHPOBAHUS TaOIUIy ¢ OOIIN-
MU JTaHHBIMH O PACUYETHOW MOJICIH

HacTtpouts 1octyn K Kiody

BreiBogut mmamor HaCTpOﬁKH CETEBOI'0 WM JIO-
KaJIbHOT'O BJICKTPOHHOTI'O KJIKF04a

BriBoauT nuanor HacTpoiKH mapaMeTpoB paboTHI

Hactpoiiku. ..
IPOrpaMMbl
= [To3BossieT nepekitouaTh 36K MHTEp(eiica mpo-
B S3BIK. .. IrpaMMbl M CTaHIApPTHBIX OTYETOB Mexnay Pyc-

CKMM U AHTIIMICKHM.

I'pynnoBoe penakru-
pOBaHME JaHHBIX. ..

ITo3BomsteT 3a1aTh HEKOTOPBIE MapaMeTPhl OHO-
BPEMEHHO I HECKOJBKUX AJIEMEHTOB MOJICIH

H3onsamus cniuckoMm

[To3Bonsier 3amath napamMeTpbl TEIIOU3OJIALINN
OAHOBPEMEHHO [JI1 HECKOJIbKUX JJIEMCHTOB MO-
JACIN

TTonmento «Pacuer»

Pacuer (F3)

[TpousBoauT BHIOpaHHBIE BUJBI pacyeToB U (op-
MHUpYeT (ailiibl pe3ynbTaToB

|

Otuer B (¢opmare
RTF (MS Word)

®Dopmupyet oTueTsl B popmate RTF

HOHMCHIO «I[Tomommp»

BbI130B cripaBkH

BrI3bIBaeT BCTPOEHHYIO CIIPAaBOYHYIO CUCTEMY

@ @

IIpoBeputs 0OHOBIIE-
HUs

Br3eiBacT BCTPOCHHYIO CHUCTEMY aBTOMAaTHU4C-
CKOT0 OOHOBJICHHS POTPAMMEI

O mporpamme

Br3piBaeT okHa ¢ nH(MOpMAIHEH 0 BEPCHHU U pas-
paboT4nKax IpOrpaMMsbl
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Bubauoreka sneMeHTOB

[unmuaapudaeckas obeyaifka

Pybammka nummHapudeckas

Konnuecknii mepexon

Pybamxka U-o0Opa3Has

DIIUNTHYECKOE AHHUIIE

Py6aun<a, HYaCTUYHO OXBAThI-
Baromiasa CoCyJaQ

Ionycdeprueckoe JHUIIE

PV63.IHK3. CO 3MCCBHUKOBBIMH
KaHaJlaMH

Topocheprueckoe JHUIIE

PV63.IHK3. C PETUCTPOBLIMH
KaHaJlaMH1

Ilosoroe KOHMYECKOE JIHUIIIC

(0>70°)

Py6aun<a C IpOAOJbHBIMHU Ka-
HaJlaMH1

KpyToe KOHMYECKOE JHUIIE

(a<70°)

DIumMnTHYeCKas meperopoaka

Heor6oproBanHoe chepuueckoe

JHUIIC

Codepuueckas meperopoaka

IInockoe auwutie (KpuIKa)

CICnagqaa®

Topocdepuueckast meperopo-
Ka

ILmockoe JHUIIE C [266[23MI/I

BupryansHas neperopoaka

OTBEPCTHEM

IInockoe JAHWIIEC C HECHTPAJIbHbIM

DJUIUIICOUIHBIN epexosa

OBajbHast KpbIIlIKa

Eo

Cunb()OHHBEIN KOMIIEHCATOP

Mryne

BpPE3Ka

Tenmo0OMEHHNK C HEMOABHK-
HBIMU TPYOHBIMH PEIIETKAMHU

OBaspHbIN IITYIED (BpE3Ka)

Temnooomennuk ¢ U-
00pasHeIMU TpyOaMu

OTtBOJ

==

Tenmo0OMEHHNK C IIJIaBaIOIEH
T'OJIOBKOM

CenoBas onopa

a)

Anmapart BO3AYIITHOIO OXJIa-
JKIEHUS

Onopel-nanku *

)

IItyuep (Bpe3ka) B KaMepy
anmapara BO3AYIIHOTO 0XJia-
xaenns (ABO)

| Bl evARGorecp 0@

KoJ1b110 JKECTKOCTH

e.

Iunnaaprueckas oOeyaiika
BBICOKOTI'O JABJICHUS

7/
—

I'pynma kojen JKECTKOCTH

@ L. &

DIINNITHYECKOE JHUIIE BBICO-
KOTI'O JIaBJIEHUS

PykoBOACTBO nonb3oBaTens
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DJ1aHILIEBOE COCUHEHUE

Ilnockoe JAHUIIEC BBICOKOI'O
JaBJICHUA

PCBCDCHLIﬁ d)naHeu

e

Cdepuueckoe JTHUILLE BbICOKO-
r0 JaBJICHUS

A

‘%

OTtbeMHas II0cKast KpbIIIKa

L

I110ocKas KphIlIKa BEICOKOTO
JaBJICHUA

OTbeMHas DJUIMOTHYCCKAS
KpbIIIKa

Cdepuueckasi KpbIIIKa BLICO-
KOT'0 JaBJICHHS

OrbeMHas chepuueckas HEOT-
0OpTOBaHHAS KPBIIIKA

dDaHIIEBOE COCAUMHEHUE BBICO-
KOT'0 JaBJICHHS

Omnopxas siana ®

Koneno BEICOKOT0 gaBIICHUS

OrnopHas cToiika o

H_[TVHCD BBICOKOI'O IaBJICHUA

IImacTuHYaTHIE OIIOPBLI-CTOMKU o

Hacasxa ®

OrnopHble CTONKN Ha 0Geuaiike ¥

IInomanka 00CayKMBaHUS

Konb1ieBas omopa 0)8)

[pymma Tapenok 5)

Hecymiee ymko

ey oe oo

s

OrmopHast obevaiika ?)

BHennee npucoeiMHeHNUE ¢
Harpy3kou

CMOTPOBOE OKHO Ha OOOBIIIKE

IMoxbemuas nanda

NN s Gee

CMOTPOBOE OKHO Ha IMaTpyoOKe

[}
-6

CocpenoToueHHas Macca

®duannesast 600bIIIKA

Buennue Harpy3ku

il
LAY
=

Cobopka anmaparta

ﬂ

Brenaue pacupenencHHbIC
HArpy3KH

Kectkas cBs3b

3akpemieHne anmapara

Tlonb30oBaTenbCKOE 0601)\/]10-
BaHHC

MCTHIIJ'IOKOHCT[ )YKIWA

@ #1000

Hekpyriblii 3j1eMeHT

o|/-#

V3en conpssKeHus

't

[TnockooBanbHEIH NaTpyboK o

3 JUI1 TOPU3OHTAJIBHBIX allllapaToOB

% JuIs BepTHKAIBHBIX AMIAPATOB
®) IS ANNapaToB KOJOHHOTO THIIA
") 1151 BEPTHKATBHBIX Pe3epBYapoOB
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MACCAT Bepcus 3.9

3.8. Ilanenu uncmpymenmos “Buo” u “Cmanoapmmnuvie 6uovt”

Tabnuna 3-2 cogepKUT MUKTOTPAMMBI 3TUX MaHeNeH U IeHCTBUS, KOTOPHIC OHH BBI-

3bIBAIOT.

Taéauna 3-2

[MukTorpamma (Ha3BaHHE)

Haznauenue
(me¥icTBHE TIPOTPaMMBI)

Bun cnepenu

N300pakeHre MOJICIIH BO BECh KPaH B KOOPIHHA-
tax Z-Y (ock X HampapiieHa OT HAC)

N3006paxkeHrne MO BO BECh 9KpaH B KOOpIHHA-

Bun czanu
= Lesall tax Z-Y (ock X HampaBieHa Ha HAC)
N3obpaskeHre MOJENN BO BECh DKPaH B KOOPIMHA-
@ Bup ciaeBa
tax X-Y (och Z HampaBJeHa OT Hac)
Wzo0pakeHre MOEN BO BECh SKPaH B KOOPIUHA-
@ Bup cnpasa
tax X-Y (och Z HampaBJjieHa Ha Hac)
H300pakeHre MOJICITH BO BECh SKPaH B KOOPIUHA-
7 | Bux CBEPXY
tax Z-X (ocp Y HalpaBjieHa Ha Hac)
H300pakeHre MOJICITH BO BECh SKPaH B KOOPIUHA-
@ Bun cauzy
Tax Z-X (och Y HampaBJeHa OT Hac)
N3omeTtpuueckuit
@ BHT H300paskeHre MOJCITH BO BECh SKPaH B H30METPUHU

o

W3smenuts B pasmep
JKpaHa

N306paxeHre MOJIEH BO BECh SKPaH TEKYIIEro
BUA

YBeIU4YUTL B OKHE

YBenuueHne u300pakeHus, 3a/1aBaeMoe paMKoOH ¢
MIOMOIIBIO JIEBOM KHONIKHU MBILIU

W3meHuts B pasmep
9JIEMEHTA

HN306pakeHne MOEIN BO BECh IKPaH MOJCBEUCHHO-
o dJIeMeHTa

B | o

!
#-

YBenmuuuTh/  yMEHb-
INTh

YBenndeHue (yMeHbIIEHHE) N300pakeHNUS IIyTeM
NepeMetIeHusl Kypcopa J€BOM KHOMKOMN MbIIIHN

Bpamars BOKpYT | Bpamenue nzo0paxeHnns BOKPYT IEHTPa MOJEIH
LIEHTPpa MOJEIIN HEpPEMELIEHUEM KypCopa JIEBOM KHOIKOM MBIIIH
Bpamars BOKpYT | Bpamienne m3o0paxeHnss BOKpYT BRIOpAaHHOI TOUKH

BBIOpaHHOW TOUKH

TNEPEMCUICHUCM KypCOpa JIEBOM KHOIIKOM MBIIIN

Ilepememiatp

[Tepemernmenne n3o00pakeHUs MEPEMENIEHUEM Kyp-
copa JIEBOM KHONKOM MBIIIU

OTMEHHUTH BU]T

BosBpar k npeabIIyIeMy COCTOSIHUIO BUAA MOAEITH
(MoBOpOT, MacITad, CMEIICHHE)

IToBTOPUTE BUA

[ToBTOpEHNE OTMEHEHHOTI'O COCTOSIHUSI BU/Ia MOJIEIN
(MoBOpOT, MacITad, CMEIIEHNE)

CruromHoe

OTO6pa)K€HI/IC MOJ€JIM B BUJI€ CILUIOIIHOI'O «TBEPAO-
TCIIBHOI'0» 06pa3a

dQ%é&»@o

Ilonynpospauynoe

OT0o6pakeHNe MOJIENN B BUJIE TIOIYIPO3PAYHOTO

PykoBOACTBO nonb3oBaTens
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[Mukrorpamma (Ha3BaHuUE) Hasnauenue
(melicTBHE IPOTPaMMBI)
o0pasa
& | Kapxacroe OTtoOpaxxeHHe MOAENH B BUE IPO3PAvHOTO KapKaca
i OTtobOpaxeHne OTobOpakeHUe PaCCINTAHHOTO 3aTIOTHEHHS B BHIE
3aM0JTHEHHS MIOJTYTIPO3PAYHOro 00bEMa

= | Orobpaxkenne wu30- | OroOpakeHHE TOCTPOCHHBIX 0OBEMOB U0
" | naumnl/dyreposku n/unn GyTepOBKH

OTtobpakeHue IUIO-
IagoK  00CITyKHBa-
HUSA

OTo0pakeHUEe WK CKPHITHE TUIOMIAI0K, CYIIECTBY-
JOIIUX B MOJICITH

3aKpaH.II/IBaHI/Ie 1o

HO,Z[CBG‘II/IBEIHI/IC 9JICMCHTOB IIBETOM B COOTBETCTBHH

= | marepuanam C BRIOpaHHBIM MaTEpHAIIOM
[lepcriekTHBHEIH BHIT OTo0pakeHHEe MOJICNH B TICPCIIEKTUBHOM BUJIC
5 | Pasmepnt OTo0pakeHne pa3MepOB IEMEHTOB MOJCITH
g
1
i OT0OpakeHHEe OTMETOK BBICOT 00CUacK, MITYIICPOB,
OTMETKHU BBICOT
=R TUTOIIAJIOK, KOJIEI[ JKECTKOCTH
S
A OTmeTKH ypoBHs | OTOOpakeHHEe OTMETOK YPOBHS MPOYKTA 10 IMOJI0-
MPOIYKTA CTSIM
Metku OtoOpaskeHre MoJienu ¢ 0003HAYCHUSMHU SJIEMEHTOB

b I

Hauaino KOOpAUHAT

OToOpaxkaeT HA4YaJI0 KOOPIMHAT TBEPAOTEILHON
Mo/ieTH (OTHOCUTEIBHO HErO BHIYUCISIIOTCS IIEHTPBI
TSHKECTH DJIEMEHTOB)

Tounoe mnepecTpoe-
HUE MOJEIIU

TBepI[OTeJ'IBHafI MOJCJIb CTPOUTCH ACTAIIU3ZUPOBAH-
HO, 4YTO MOXKCT 3aMCIAJIMTH pa60Ty Ha HEAJOCTATOYHO
TMPONU3BOJUTCIILHOM KOMIBIOTEPC

B Yckopennoe nepe- | Hekoropble KOMIIOHEHTHI TBEPAOTEIBLHON MOAEIN
CTPOECHHE MOJAETH CTPOSITCS YIIPOIIIEHHO
bes  mepectpoenus

| [lepecTpoenne Moaey GIOKUPYyeETCs
MOl

[IpuHyauTENbHOE MEPECTPOCHUE MOJIETH C yCTpa-
i Ilepectpours  Mo- PHHYL pectp A yerp
¥ enh HEHHEM apTe(aKTOB, OCTABIINXCS OT MPEIbIIyIIINX

HEIOJIHBIX IEPECTPOECHUN

Ilepemenienrie KoM-
IIOHCHTAa BHU3 B TC-

H3meHeHne moa0KeHus BBIZICJICHHOTO KOMITIOHCHTA

Kyniei BCTBH | B HCpAPXHUHX MOJICIN OTHOCUTEIIBHO 2JICMEHTOB TOTO
(Ctr|+¢) ke mopsiaka. Komanga 1ocTymHa TONBKO IS J10-
Ilepemernenne KOM- YEePHHUX JIEMEHTOB (IITyIepa, KOJIbla U T.J1.)

’ MOHEHTA BBEPX B
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IMukTorpamma (Ha3BaHHE) Ha3nauenue
(me¥icTBHE TIPOTPAMMBI)
TeKyuiei BETBU
(Ctrl+h)

Jist OpicTpOro nepeMerneHus +, yBEIHYCHUS (YMEHBIICHNUS) & wm BpaIIeHHs “_)
n300pakeHU MOJIEIIA MOYKHO Tar)Ke BOCIIONIB30BATHCA JICBOHM, CPelHEH W MPaBOW KHOTI-
KO MBIIIN COOTBETCTBEHHO, OJHOBPEMEHHO yJep)KuBast HaxaToil kmasuiry «Ctriy. s

BpaIlleHHs H300PaKeHUs BOKPYT BHIOPAHHOH TOUKM 4% MOXKHO BOCIONB30BATHCS MPaBOii
KHOTIKOW MBIIIN, OAHOBPEMEHHO yIepKUBasi HaXKaTbIMH KIaBuIIH « Ctrly m «Shifty.

Ipyu BpalIeHHH MOJIEM BOKPYT BHIOpaHHO# Touku 4%) koopauHaThl X 1 Y (B CHCTe-
Me KOOpIWHAT HaOmrofarens) 3aJaroTcsl MO3MIMEH Kypcopa MBIIIH, a KOOpAWHATa Z
(«rmyOuHay) - TeKyllel riyOnHOM Hempo3payHoro dJIEMEHTa MOIECIH 10 KypcopoM MbI-
m. Ecnm mox KypcopoM MBIIIM HET HENPO3padHBIX 3JIEMEHTOB, KOOPIMHATA Z yCTaHaB-
JIMBAeTCs PaBHOM CpeaHeH riryOnHe MO,

3.9. Hepapxus mooenu

] Colron e
=

Jruwe snaunmryeckoe N22
-8 Wyuep Ne2
&' Dnaney apmatypHieii NI
----- r ., Onopxan oBedaika NZ1
2P Obevaiika unnuHapuueckan NI

B Mpynna rapenck N21

----- *f CocpesoTouennan macca N2L
- Hacagka N2t

-l Wryuep NeL

L.40) Onaney apmatypHeii N22
- Nnowaaka obcmykneanna N23
----- @) Konbuo xkéctkoctn NG

..... @) Koneuo xéctkoctn N2&

----- @) Konbuo xéctkoctn NET

----- @) Konbuo xéctkoctn N3G

----- @) Konbuo xéctkoctn N25

..... @) Konbuo xectrocn N4

----- @) Konbuo xéctkocTn N23

..... @) Konbuo xectkocn N2

----- @) Konbuo xectkocTn NEL

- Mnowagka oBemysuearna N22

Il Mnowaaka obomyxneanna NZ1
----- W Jnuwe snanuntuyeckoe NEL

Puc. 3.12. Ilanean “HUepapxust mogenn”

I[aHHaH naHeJb Ipe€AHa3HavuCHa Ui HArJigAHOTO MPEACTABJICHUA CTPYKTYPbI MOACTIN
nu 6LICTpOI71 HaBHUI'allUH. DJIEeMEeHTBI MOACI NPpEeACTaBJICHbI B HEM B BHUJIE YMEHBUICHHBIX
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MUKTOTPaMM C Ha3BaHMSMH. [IMKTOrpaMMbl HHTEPAKTHBHBI 1 CHA0KEHBI BBINAIAIOIIMU
MeHIo. TakuM 00pa3oM, U3 HUX JIETKO JIOCTYITHBI KOMaH/bl PEIaKTHUPOBAHUS JIEMEHTOB.
Campblil BepXHUIi 3JIeMEHT ¢ Ha3BaHHEM (aiijla MOJeNnn OTBEYaeT 3a peJaKTUpOBaHUE 00-
IIUX JTaHHBIX.

3.10. Hcnonv3zoeanue mamepuanos

Hcnonbsosanme marepuanos x|

MaTepnan LgeT Konn4yecTeo

D6XH28MUT 37,74 kr
O7X13AT20 (4C-46) 25,71 kr
08X18r8H2T (KO-3) 724 r
Darz P sraw
12MX

12X18H10T
12X18H12T

Kupnuy

MuH. saTa
T3

Puc. 3.13. Ilaneas “Hcnosib30BaHne MaTEPUAJIOB”

JlaHHas maHeNs peJHa3HaueHa ISl HKCIIPECC-OLIEHKN MaTepHATOEMKOCTH alapara.
B Heii oToOpaskaeTcsi CIIUCOK MaTepHaIoB, UCIIOJIL30BAHHBIX B KOHCTPYKIMH, [IBETa Ma-
TEPHAJIOB B PEKUME = «3aKpallMBaHKe M0 MATEPUANAM», M OIIEHKA MACChI KAXKJOTO Ma-
Tepuaja B COOTBETCTBHH C 33/IaHHOW IIOTHOCTBIO. Macca BBIBOAWUTCA B TEX €AMHHIAX
U3MepeHusi, KoTopble ObuUIM BbIOpaHbl B quajore «PasmepHoctuy». Ecnmu ais matepuaia
IUIOTHOCTh HEW3BECTHA WIIM 3aJ[aHa HYJIEBOH, ETajb CYUTAETCS IITYIHBIM H3/IEIHEM, U B
rpage «KommaecTBo» BEIBOAUTCS YUCIO JeTajell (HapuMep, IPOKIamoK).

3.11. ITanensv opopmnenusn

B nporpamMme UMeECTCs BO3MOKHOCTD MEPCKIIOUCHUA CTUIIA HHTep(i)eﬁca. I[JIH 9TOI0
HYXKHO BLI6paTI> CTWJIb B ITIaHCIU O(i)OpMJ'ICHI/IH.

=

SEEEE Sl d-ddd EFEFFEOMR

Ecnu nanens oopMiIeHHS CKpBITAa, €€ MOXHO BKIIIOUUTH IPU HOMOINM KOMAaHJBI
MeHo Bup—Ilanenn nacrpymentos—Ilanens ogopmiaenus.
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ITonk30BaTenp Takke MOXET TMOKO HACTPAaWBaTh BUJI MaHEJICW HMHCTPYMEHTOB, JIO-
6aBysITh/yOHpaTh KHOIKH, CO3/[aBaTh HOBbIE MAHEIN MHCTPYMEHTOB C IMOMOIIbIO KOMaH-
16l Bup—Hacrpoiika.

Hactpoika §|

[MaHEMH MHCTPYMEHTOE |; 1*| Knasnarypa | Hacrpadicn

Yrobiel 4o8aEHTE KOMAaHAY Ha NaHENE HHCTPYMEHTOB, BbIGEPHTE KaTEropHID
W NEPETAWWTE KOMEHILY H3 3TOMD OKHE Ha NaHek,

K.areropui F.omaHaer:

B

Co3aaTe fad
Bug
MapameTpel 5 OTRpEITE...
MNomowe -
Boe komaHak! FarpeiTE
Hosoe rero H CoNpaHHTE
COXPEHHTE KAk )

OnucaHue: | CoxpaHure

Puc. 3.14. OxHo HACTPOWKHN KOMaH/I U NaHeJeli HHCTPYMEHTOB

Korga oTto0OpaxxeHO OKHO HACTPOWKH, MOXHO MEPEHOCUTHh KHOIKM Ha MaHEISIX HH-
CTPYMEHTOB U KOMaHbl MEHIO TIPYU MTOMOIIH MBIIIIH.

PykoBOACTBO nonb3oBaTens
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3.12. Hacmpoiika napamempog padomut npozpammol

Br30B nnanora HacTpOWKM MapaMmeTpoB BhINONHsAETCS KoMmaHaod “Ilapamerps”
noamer:o “Haerpoiikn”. [[uanor uMeeT cieyrolue BKIAIKH U KOMaH/bL:

Mapamerpel paGoTel NporpaMmel X
o Ty LigeTa |Kauecreo usobpaxenus |OBHoEReHNe |

Hucno nyHTos Tlocneanie oTKpbTbie daiine™: | f =

Mapametpel paboTel nporpamme! X

O6wwe |Usera | Kavecteo nsobpaxenwa OBnosnenn 1
YN0 sHEYAWNX UAGP NPU OKDYTNEHMSX: 4 il

MUHMMENEHBI NOPFLOK IKOIOHEHLMANEHOMD

3 il CHCTEMHBIE LBETE
MPEeACTABNEHHUA YMCNOBbIX ASHHbIX: =

QoH rpadUUEcKoro okHa
S ———— [oon rpadmeccorooka ]
= pym Pazmepsl
[[] Nocnearss komaHaa BEHOCTCR Ha NaHens LIEET METOK SNEMEHTOR
LLBET BblA&NeHHOr0 3NeMeHTa
OToBPEHETE KOHEHHD-3NEMEHTHYIO MOAEML LiEeT sanonHerma - -
D Mpi KONMMPOBAHMM-BCTABKE COXPAHATE MMA KOMNOHEHTa ipmam"WBaTbE

SKCIOPT TEEPAOTENBHON MOLEMA
[[] 3keropTiposaTs MsonALo M GyTeposky

LiBeTa 3NEMEHTOS N0 YMONYEHWIO
[ Eappes leses "
Mepexoa KoHuJeckuit
AHUILE 3NMMNTHYECKDE
JOruwe nonychepuieckoe
JHuwe Topochepudeckoe
[HMILE KOHWHECKOE NONOroe
Newan e nnanenefiencnieal

PEXUM FEOMETPUYECKOTD AAPS

MHOrONOTOMHOCTL OTKADHEHE =

MapameTp ynpasnerus TourocTbio [0.01.0.35]: g, 35 PenaKTUpoBaTL

w

ToUHOCTE paceTa ofibema 3anonHeHus: 5 %
B maTepuanos
Mo yMon4aHuio
C:\Program Files (x85)\Common Files\Truboproved 5 J

HacTpoiikia no yMondaHio

0K | OTmena |

OTMeHa MprMernTE

~
MapameTpel paboTel NporpaMmsl - u MNapameTpsl paboTsl NporpamMmel - u
Dﬁnme|upera KauecTso uzobpameHna 06Hn3neuue| Oéuque|u,nera|l(auecmu (el G OBHOBNEHHE

{IneRsRATh. ABHIRRHIA TR 70K

() HacTpoiika BEAOMIATE 0 HaNK4MW ofHOBREHM, TpeByowMx
ofHOBNEHURA KNKoua
URL cepeepa oBHOBNEHWIA:
htip: ffwww. truboproved.rufupdatef

BoicTpee TouHee

I:l Wcnone3oBaTe Proxy-cepeep

. Tun cepeepa: HTTP -

AuHaMHHeckuid BUA  KapkacHoe -

Anpec cepeepa: MopT:
YNyUWEHHOE NPEACTAENEHUE SNEMEHTOE P PeEp proxy. truboproved.ru PT: 3128
YAY-IEHHAR OTPUCOBKA WTYLEPOB WMs nonesosatens: MNapone:

50

KomuecTso waros pasbneHus okpysHocTen

Crnam1saHne

OK Omaera ‘ Ipy

OK ‘ Omaera Tpy

Puc. 3.15 Hacrpoiiku nporpaMmsl

Tabauna 3-3 comepkUT KOMaHIbl «BKiIamIoK» M0 HACTPOHKE MPOrPaMMbl C KPATKUM
OINHUCAHUEM JIEUCTBUI, KOTOPbIE OHU BBI3BIBAIOT.
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Taéauna 3-3

Bxmanka “O0mue”

KomuuectBo mynkros “Ilocnen-
HHUE OTKPHITHIE (hailiier”

YcTaHaBIUBaeT KOJIMYECTBO TOCIEIHUX JTOKYMEHTOB C
KOTOPBIMH PabOTaeT MOJb30BaTeNb, COXPAHSIONINXCS B
MeHio “Daiin”.

KomnyectBo  3HauUammx
MIPH OKPYTICHUAX

undp

3amaét MakcuMalbHOE KOJIMYECTBO 3HAYAIUX U mpu
oKkpyreHusx B ordere. IIpumep: uucio 1032.37 mpu
HacTpolike “3” Oyzmer BeIBOAUTHCS B oTdeT Kak 1030.

MuHuManbHBIA HOPSIIOK 3KCIO-
HEHIMAIBHOTO  TPeCTaBICHHs
YHCIIOBBIX AaHHBIX

OmnpenenseT MOPSIOK NPEACTABICHAS YHCENT B SKCIIO-
HeHIMankHoM Bupae. Ilpumep: uumcno 10320 mpu
HacTpoiike “4” Gyxer BeBoAUTHC Kak 1.032-10% a umc-
1o 1270 Gynmer BbIBoOUThCS Oe3 M3MeHEeHHUH (C y4eToM
HACTPOHKH OKPYTJICHUS, CM. TNPENBIAYIIUH ITyHKT).
[puMedanye: IS Ynce, o MOAYMo MeHbmmX 10° u
OOJIBIINX 10’1, JIaHHAasi HACTPOIKa HE YYUTHIBACTCSI.

HOCJ'IC}IHHH KOMaHJa BBIHOCHUTCs
Ha 1maHCJIb

YcranaBIIMBaeT MOCIIETHIO UCTIOIb30BAHHYIO KOMaHIy
n00aBIeHHUs 3J1EMEHTa MOJICNH B KaueCTBE KOMaH[bI 110
YMOJYaHHUIO B HHCTPYMEHTAJIbHOH ITaHEIH.

OTto0paxaTh
3JIEMEHTHYIO MOJEIIb

KOHECYHO-

Ilpu pabore mporpaMmbl ammapar MPEACTaBISETCS B
BHAE 0aJ04YHONl KOHEYHO-3JIeMeHTHOW Mozenun. OToo-
paKCHHE ITOW MOJAENH MMO3BOJISET Jy4Ille KOHTPOIUPO-
BaTh pabOTy MPOTPaMMBI, OJTHAKO MOXKET €€ 3aME/JTUTh.

9KCHOpTI/Ip0BaTL N30JIIUK0 U
hyreposky

VYcraHaBIMBaeT, HY)KHO JIM TIPH JKCIIOPTE TBEPAOTEIb-
HOW MOJIeNHN BKJIIOYATh TAKXKe M30JLILUIO U QyTepoBKy.
Ecmu ¢yrepoBka 3amaHa Kak mmakupyroonmid cinoi (Puc.
3.28), oHa SKCIOPTUPYETCSI BCETA.

DKCHOPTUPOBATH KPEHEK

YcraHaBIMBaeT, HYXKHO JIH TIPH JKCIIOPTE TBEPAOTEIb-
HOW MOJENH BKIIIOYATh KPENEeKHBIE IEMEHTHI (OOITHI,
raiiku, IWIBKK | T.J1.)

PexuM reomerpuueckoro sapa

BxiIr0o4aeT MHOTONOTOYHBIH PEXUM pabOTBl HEKOTOPBIX
¢$yHKIMIA TeomMeTpudeckoro sapa. Pabora ¢ Monensio B
MHOTOIIOTOYHOM PEXHUME HPOHCXOAUT ObICTpee, HO B
HEKOTOPBIX (PEOKUX) CIydasgx  BO3MOXHBI TMaJCHUS
IPOTrPaMMBbL

[Tapamerp ynpaBieHHS TOYHO-
CTBIO

Yucnosoe 3HauY€HHE, YHPABIAIONIEE TOYHOCTBIO Mare-
MaTHYeCKUX (QyHKIMH TeOMEeTpHYecKoro siapa mpH Io-
CTPOGHUSX M pacyeTax Macco-rabapUTHBIX XapaKTepu-
ctuk. Uem Oolblre 3HaUSHHE, TEM OBICTpee U ¢ OOIbIIei
MIOTPEIIHOCTHIO BBIOJHSICTCS Pacyer.

TounocTh pacucTa o0bema 3a-
IMOJTHCHUSA

BenmunHa OTHOCHTENBHOM IMOTPENIHOCTH pacdera 3a-
NOJHEeHHUA npu BbIOOpe onmmu “Pacuer mo 3amaHHOMY
o6bemMy mponykra”. Hampumep, mpu 3Hauenuu 1% wu
3ajaHHOM 1eneBoM oobeme 1000 s pacuer Oyner cuu-
TaTbCsl YCICIIHBIM, €CIIH OH JaeT Jro0oe 3Ha4YeHHE B
nuanazone 990...1010 n. Manast BenMuYMHA MOTPELIHO-
CTH MOXET YAJMHSITH pacueT IpHU CIOXKHOH KOH(HUTypa-
MY MTOJIOCTH COCyAa (TEII00OMEHHUKH H T.J1.)

PykoBOACTBO nonb3oBaTens
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b/l marepuanos

ITo3BossieT HACTPOUTH MyTh K 6a3e MaHHBIX IMOJb30Ba-
TENBCKUX MaTepUalioB, PACIONOKEHHOM B LEHTPAIH30-
BaHHOM JIOCTyIE (HampHMep, Ha CETEBOM [IMCKE), WU
UCIIONIB30BATh JIOKAJbHYI0 0a3y maHHBIX (MO ymoi4a-
HUIO)

Bxnaaka “I{Bera”

CucrtemHbIe OBETa
]_IBeTa 3JIEMCHTOB

HactpauBaet 1jBeTa 37€MEHTOB OKHA IIPOCMOTpA.

HacrtpauBaer 1BeTa 271€MEHTOB MOJEIH 10 YMOTYAHHUIO.
HoBsle aneMeHTsI Mozieny OyIyT CO31aBaThCs C YIETOM
9TOH HacTpolKH. YTOOB MPUMEHNTH €€ K paHee Co3JaH-
HBIM 3JIEMEHTaM, CIEIyeT BOCIOJIb30BaThCSI KOMaHIOM
“DuieMeHTh’— "U3MennTh 1BeT — ’IlBeTa Mo ymoJ-

YAHHIO” WM DUKTOIPaMMOH

Bxranka “KagectBo nzobpaxenus’”

Bpyusyro

Hactpoiika

[InaBHBIN mepexoa B omepanusx
BHJIA

JlnHamuueckuil BUI

CriaxuBaHue

VYcraHaBnuBaeT napamMmeTpbl H300paKeHHs BPYUHYIO.
Vcnonb3yeT npeycTaHOBICHHBIC 3HAYCHHUS.

Ecnu BritoueHO, mepexox K BEIOpaHHOMY BHUIY (CTaH-
JIapTHBIC BUJABl M KOMaHJa <«IOKa3aTh OKHO») OCYy-
IIECTBIISCTCS IUIaBHO.

BeiOupaer mnpejcTaBicHHE BHIA IPH JAWHAMHYECKHX
onepanusax: MepeMelICHUH, MaclTabupOBaHUH U Bpa-
IICHUH!

«OO0BIIHOEY,

«KapxacHoe» - peJicTaBIeHIE MOJICIN B BUE KapKaca.
Mo3KeT 3HaYUTEeNIbHO YCKOPUTH BHIOBBIC OMEPAIMH Ha
memieHHbIx I1K;

«OmnuncaHHbIl MapajUleNenune» - IpeICTaBICHUE B
BUJIe NapajulesienuIesa, ONMCHIBAIOIIEro Mojenb. Mc-
noJsib3yeTcst Ha MeieHHbIx TTK.

Ecnu  BKIIOYEHO, OCYLIECTBISIETCS — IMOJHODKPAHHOE
CIIIQKMBaHUE HM300paKEHUs, YCTpaHSIOLIEEe CTyIeH4a-
TocTh JHHUH. TpeOyeT HamMuus BBICOKOIIPOM3BOIM-
tensHOro OpenGL BuneoananTtepa, MHa4Ye MOXKET 3Ha-
YHUTEJBHO 3aMeUIUTHCS BBIBOJ M300pasKeHUsL.

Bxuazgxka “O6HoBrnenne”

[IpoBepsATs  0OHOBIEHUS
3aIrycKke

VBenoOMISATh O HaJIMYUU OOHOB-
JIeHnH, TpeOyroumx oOHOBIEHUSA
KJTF0Ya

Hcnonb3oBatk Proxy-cepsep

pu

ABTOMaTHYECKH TPOBEPSTH HATUYNE OOHOBICHUH MPO-
TpaMMBI BO BPeMs CTapTa IMPHII0KEHUS

Coo0wmare, 4YTO HMMEIOTCS OOHOBIICHHUS TMPOTPAMMBL,
KOTOpbIE MOT'YT OBITh YCTQHOBJIEHBI I1OCIE€ OOHOBIECHUS
KJTIOYa anmnapaTHOW 3alUThl

OcyIecTBIATh COEIMHEHHE C CepBEPOM OOHOBIECHHIA
4yepe3 NpOKcH-cepBep (Tpedyercs, ecnu BHIXox B MH-
teprer no nporokony HTTP ocymecrBisercs uepes
MIPOKCH-CEPBEP)
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3.13. Cucmema oonoenenus npozpammot

PerysnsipHoe 0GHOBIICHHE IIPOTPAMMBI TT03BOJISIET BCET/Ia HMETh CaMyIO IOCIIEIHION0
BEPCHIO TIPOTPaMMBI, CBOOOJHYIO OT OIIHOOK MPEIBIAYIINX BEPCHI U 00JIaTaroNIyro MaK-
CHMAaJIbHBIM (QYHKIIHOHAJIOM.

Cucrema OOHOBJICHHS TTO3BOJISIET NTPOBEPSTH OOHOBJICHUSI B aBTOMAaTHYECKOM H/HIN
PYYHOM pEeXHME, a TaK XKe 3arpyxarb ooOHoBneHus Ha [IK n ycraHaBnmMBaTh HX.

,Z[J'Dl KOppeKTHOﬁ paGOTbI CHCTEMBI OOHOBJICHMIT TpeGyeTc;I HaJIM4UC amrapaTHoro
KJIro4a 3amuTel. B CJIyda€ OTCYTCTBUA KJIHOYa MNPOBCPKA U YCTaHOBKaA OOHOBJIEHUIT HE
MIPOU3BOAUTCH.

IIpoBepka OOHOBIECHHH NPOM3BOAWUTCA B aBTOMATHYECKOM PEKHME IPH 3aIryckKe
IIporpaMMbl WM BpydHyto u3 MeHio Ilomomb—IIpoBeputrs 06HOBJIeHMsI. OTKIIOUNTH
aBTOMAaTHUYECKYIO IPOBEPKY MOXKHO B OKHE HAaCTPOMKH MapaMeTpoB IMPOrpaMMBI, BKIIaJKa
«O0HoBJIeHMe», TyHKT «IIpoBepATH 00HOBJICHHS NPH 3aIYCKe».

IIpoBepka u ycTaHOBKAa OOHOBJICHHI MPOBOJUTCS C YIETOM MAaKCHMAaJIbHOTO HOMEpa
BEPCHH MPOTPAMMEI, 3aIIMCAHHOTO B KIIFOY allIapaTHOH 3amuThl. [IporpaMMa MoXeT omo-
BEIIaTh IOJIb30BaTEIsl O HAMYUU OOHOBIICHUH 10 O0Jiee HOBBIX BEPCHH, YeM IMO3BOIIICT
KITFOY aIllapaTHOM 3alIUThI, €CIIH BKIFOYEH MYHKT «YBeIOMJSITH 0 HAJHYHU OOHOBJIE-
HM#, TpeOyOIIMX OOHOBJIEHUSI KJIIOYA» B OKHE HACTPOWKHU MapaMETPOB MPOrpaMMBI,
Bkiagka «O0HOBIeHUe». [Ipy MOSIBICHHS TAKOTO COOOIICHUS HYKHO OOHOBHUTH KJIOY 10
Tpebyemoii Bepcuu (cM. 11.2.4.6), mociie 4ero 0OHOBJICHHE MPOTPAMMBbI CTAHET BO3MOXK-
HBIM.

Jis yctaHOBKH OOHOBJICHHH TpeOyrOTCs TpaBa aJMHHHACTpATOpa CUCTEMBL. Bo Bpe-
Ms1 YCTAHOBKM OOHOBICHHUI MPOM3BOAUTCS 3amyck mporpammsi install.exe, Bo Bpemst ko-
Toporo Moxket noctymuth 3ampoc UAC (cuctembl KoHTpoIIs goctyrna Windows) ¢ Bompo-
COM O pas3pelleHHH 3allyCKa MPOrpaMMbl C TOBBIIIEHHBIMU NpaBaMu. [t KOPPEKTHOMH
paboThI mporpaMmbl TpeOyeTCst paspeluTh nporpamme install.exe paborats ¢ mpaBamu
aIMHHHUCTPATOPA.

B HEKOTOpHIX cirydasx TpeOyercs HACTpOWKa MapaMeTpOB MPOKCH-CEpBEpa VIS CO-
eIMHEHUsI ¢ cepBepoM 00HOBIeHHA. OHU JOIDKHBI OBITh YCTAHOBJICHEI B T€ K€ 3HAUCHUS,
KOTOpBIE MCIOIB3YIOTCS IS IPOCMOTpa CTpaHuIl uepe3 BeO-Opaysep. B Internet Explorer
[IOCMOTPETh TEKYLIHE HACTPOUKH MOHO BO Bkiajgke Iloakiaodenua—CBoiicTBa ceTu
Janora CBOMCTB oOo3peBatens. Ilpu ycTaHOBKE mporpamma MpeajaraeT MCIOJb30BaTh
110 YMOJTYaHHIO HACTPOMKH ITUX MMapaMeTpPOB, YCTAHOBICHHBIE B CUCTEME.
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3.14. Hacmpoiika pazmeprocmeii

[epen coznanueM pacueTHOW Mozenu (a Tak ke B JI00O0H APYroil MOMEHT) MOYKHO
HAcCTPOUTh Pa3MEPHOCTH T€OMETPUYECKHUX BEJIMYMH U YCIOBHM HarpyxeHus. Cucrema
XpaHHUT 3HAuUCHHs MapaMeTPOB JIEMEHTOB BO BHYTPEHHUX €AMHUIAX U aBTOMATUYECKU
MePeCUYUTHIBAET BHIBOJUMBIE 3HAUEHUS B 3aBUCHMOCTH OT HAacTpOMKM pa3MepHocTel. B
OTHYETE O XOJ€ M Pe3ylbTaTax pacueTa BBIBOIITCS 3HAUCHUS B CIUHUIAX, COBMECTUMBIX C
BBIXOJHBIMH.

Hactpokika eguHnL Msmepenis *

BEIGpaHHbIE EAHHHLE! H3MEPEHHA By AT HCNONB30BATECA MPH BE0AE AGHHEIX H NPH BLIB0AS PESYNETATOS
pacyeTa, EAMHMUE HEMEPEHHA YCTSHAEMMESHITCA TOMLKD ANA TEKYLWEND A0KYMEHTS

EAHHHLEI H3MEPEHHA

AnkHa M - MaoMeHT Hm =
AHaMeTp, TOMWUMHA ] - Temnepatypa s i
Mnowaas M2 = ¥ron 2 <
MaMEHT HHEPLHH M4 - MAoTHOCTE Kr M3 -
HanpsaseHHe, AagneHHeE MMa - Macca 48 =
Cuna H - CKopocTe mic <

I'IpeﬂonpenenEHHaq CHCTEMA 2AKHKL .

¥CKOpEHHE CBOB0AHOMD NaseHa, g
(®) DHzMHECKOS SHAHSHHE
(0 TexHmdeckos sHadeHme  9,50865  mfc?

() 3Ha4EHHE NONE30EATENA oK

CTHEHS

Puc. 3.16 Hacrpoiika equHuI] H3MepeHust

PasmepHOCTH He 00s3aTeNIbHO HA3HAYAIOTCS COTJIACOBAHHO (HANPHMEp, JAHAMETD B
mm, a MOMeHT B H ). [losToMy Tipu TIpocMoTpe GOPMYIT B OTYETE KOHEUHBIN pe3yIIbTaT
MOYET HE COBMAAATh C MPOMEXYTOUHBIMH 3HAYEHUSIMU alIreOpanvdecKux BBIYUCIECHUH, U
9T0 He siBisiercst ommbdkoit (M = 2 [H] * 1000 [mm] = 2 [Hm]). Ecnu mogo6Hbiii 3¢ dext
HEXeJaTeseH, ero MOKHO M30eXarh, COTNIaCOBAHHO Ha3HAauas pa3MepHOCTH (Hampumep,
BCE JIMHEHHBIE pa3Mepbl B MM, a MOMEHT B H -um).

CIHCOK ¢ cHCTeMaMU CAWHHUL TpE€AHAa3HAUCH JJId 6BICTp0F0 Ha3Ha4YCHHUA BCEIO KOM-
IJICKCa paBMepHOCTeﬁ, IPpUHATBIX B COOTBCTCTBy}OHIeﬁ CHUCTEMC.

Hactpoiika “YckopeHne cBOOOTHOTO MajieHus1” MO3BOJIsIeT Oosiee THOKO HACTPOUTH
pacy€T BECOBLIX, CENCMHYECKNX U HWHEPIIMOHHBIX HAI'PY30K.
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3.15. 3aoanue ucxoonwvix oannvix

ITocTtpoenne Momenn MOXeT OBITh HA4aTO KaK C IIIMHAPHUYECKOW oOedalku WIn
KOHHYECKOTO Iepexoia, Tak U ¢ Jrodoro mHUmA. [1epBhIii 3J1eMEHT co3JaeTCsl OT HYJIEBO-
TO IMOJIOKECHHUA B CTOPOHY OcH Z: B Cilydae TOPHU3OHTAIHHOTO COCYyZa CJIeBa HAINpaBoO, B
CiIydae BEpTHKAIBHOTO — CHH3Y BBepX. OCTalbHBIC 3JIEMEHTH BCTABILIIOTCS MU TIPUCO-
SJIMHSIOTCS K JIFOOBIM IPYTHM 3JIEMEHTAM MOJICIIH.

'a NACCAT [Pmal W‘;‘m IQ*_B“‘

’ an Npas<a  Inemewty  Bua  Daoamerps  Pacwdr I

7 0 O5eainG WANHIDHILOGR W L '
‘ a(’@@ﬂ. Nepexon xosurseccni
RAQO=<
| Viepapuaa e, Onopa ceanoean

oo wryuep ’

m‘ G\ Komsuo xecrxocTm

m c? COCDAROTONEHHIR MITCH

w.‘ -{i“ Brtmiine Warpy:n w3 30apat

w Buimystwe oy »

fes Macoe e &

Dnaum » '

6‘ 2 Orsémme Comaon L4

fon | TennooSmenmmnn »

2| R 0

% I 5’ Oreos

L

55 PyGascn »

a | p INAATTHLECKIR NEDErODORND

w | ‘ IAREDIONAMWIT NREX0L

o ol@ieasmer ey sconoro sauree > [

AR DOAOKAMH HaMHTe F1 NUM {
S — .y

Puc. 3.17 Menio “DaemeHThI”

Tocne BbIOOpPA MyHKTa MEHIO «DJIEeMEHThLI»# (WM HAKATHEM JIEBOM KHOMKY MBIIIH
Ha COOTBETCTBYIOIIYIO IMUKTOrPaMMy B MPaBOM CTOJIOIEC SKpaHa) OIICHUBACTCS BO3MOX-
HOCTh MPHUCOEANHEHUS WM BCTABKU JIEMEHTA B CYIIECTBYIOIIYIO MOJIEbh U TOJIbh30BaTe-
JIFO TIPEe/IaraeTcst BRIOpaTh MECTO MPUCOETMHEHHS/BCTaBKH:

" MNPHCOELHHMTE KOMNOHEHT

" BCTaBuTh KomMNOHEHT

LLninap NeT -

UamHap M1 - cipasa
3nann. gHHWe N1 - cnpasa
Anamn. gHAwe N2 - cnesa " Boragute ko

K uemy npHcoe AHHHTE 3EMe HT?

Puc. 3.18 ®opmupoBanune Moaesin
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ITocne ompeneneHus MecTa HOBOTO JJIE€MEHTa B PAaCUETHOM MOJAENH B 3aBHCUMOCTHU
OT €ro THIIa B OKHE IIPOrpaMMBbI HOSBIISICTCS MaHENb ¢ HEOOXOANMBIMH JJAHHBIMH 10 T'€0-
METPHHU, MaTepraaM U YCJIOBHSAM HarpyxeHus. BBoa maHHBIX 00 3JieMEHTE JOJDKEH 3a-
BepLIaThCs HaXKaTHEM KiIaBuIIM “BBoj” Ha mo0oii siuelike pelakTHPOBAaHUS — 3TO IPH
HEOOXOANMOCTH BBI3BIBACT NEPECUET PACUETHBIX MTAPAMETPOB IEMEHTA.

HekoTopbie OIMIMU THATOTOB SIBISIOTCS OOLIMMHU ISl Pa3IMYHbIX 3JIEMEHTOB U pabo-
TAIOT TIOX0XKHAM 00pa3oM.

3.15.1.1 Ha3BaHue anemMeHTa

3amaercs UM 3JIEMEHTa. DTO UMs UCIOJIb3YyeTCs Ul HaBUTalluU NPH pPeJaKkTHPOBa-
HUH, yJalCHUHU, 3aJaHUU COMIPSIKECHHBIX JIEMEHTOB, a TaKXe IPHU BHIBOJE PE3yIbTaTOB
pacuera. MiMsa snmemMeHTa 3ajaercs 1mo ymorrdaHwio B (opmate “<Twum smementa> Ne...”
Hampumep, “OOeuaiika mummHApHYeckas Nel”, B COOTBETCTBHU ¢ BKIIOYEHHBIM SI3BIKOM
nuHTep(eiica, HO B HaNbHEHIIEM IIPH MEPEKITIOUCHUH SI3bIKa 3TO HA3BaHHUE He IepPeBOUT-
cs1, 1a)Ke €CJIN OCTABUTH €TO CTAaHIAPTHBIM.

3.15.1.2 HopmMaTUBHbIN JOKYMEHT

Jnst psina 21eMeHTOB BO3MOKEH BBIOOP JOKYMEHTa, COTIaCHO KOTOpOMY OyJeT mpo-
BezieH pacueT. [Ipu u3MeHeHur BbIOOpa HOPMATUBHOTO JOKyMEHTa 0003HAa4YeHHs UCXO/I-
HBIX JTAaHHBIX MEHSIOTCS, a UX BEJIMYMHBI aBTOMATHUECKU IEPECUUTHIBAIOTCA, €CIIH 3TO
Heobxonumo. HopMaTHBHBIN JOKYMEHT MOKHO Ha3Ha4aTh MHAMBUAYAIBHO IS KaXI0TO
anemenTa - Harpumep, [OCT 34233.2-2017 mis obeuaiiku u ASME VIII-1 qns mryne-
pa. IIpu aToM, eciu Jist IWTyIEpa B MPOLEcce pacyera MoTpeOyIoTCs apamMmeTpsl odedai-
ku, BerarcieHasie o ASME, oHE OyayT paccYuTaHBI, HECMOTPS Ha YKa3aHHBIN HOpMa-
TUB 00€UaiiKH.

3.15.1.3 PacyeTHas TemnepaTtypa

Temnepartypa, Ipu KOTOPO ONpeAeNIOTCs CBOMCTBA MaTepuaia Ipu pacyeTe B pa-
6ounx ycnoBusx. HasHauaeTcs MHIMBHIYaJIBHO IS KaXJOTO 3JIEMEHTA M JUI KaXKIO0TOo
Cily4ast Harpy>KeHusI.

3.15.1.4 PacyeTHOe n3bbITOYHOE AaBrieHune

Cnyyai fasnenue | Temnepatypa 3amaeTcs BHYTpEHHEE WJIM HapyxXKHOE
Harpy K eHIs p. MMa T.°C U30BITOYHOE PACUETHOE [ABIICHHE I KaK-
BHyTpenHee 0,100 200 JIOTO Ccydasl HarpyXeHus (Hapy>KHOE JaBiie-
HapyxHae -0,100 100 HHE 3a7aeTcs CO 3HaKoM 7). DTO JaBjeHHE

HE BKJIIOYAET B ceOsl THAPOCTaTHYECKOE JIaB-
JICHWE XXUJKOCTH NPH ee Hann4uu. JlaBieHue cTosda >KUAKOCTH Ul KakKAoro AJIEMEHTa
orpeJiersieTCsl MHAMBUAYabHO, UCXO/s U3 pacuera 3arojHeHus. PacyeTHoe U30bITOYHOE
JIaBJICHNE C YYETOM THJPOCTAaTHKU CUUTAETCS IO MpPaBWIly (IPH HAPY>KHOM JIABJICHHHU P
Oepercst co 3HaKoM “-”):

p'=p+p-g-h, eciu p— BHyTpeHHEe, WK €CITH P — HAPYKHOE, HO |p| < |p +p-g- h| ;

64 PykoBOACTBO Monb3oBatesst



MACCAT Bepcus 3.9

p'=p, ecnu p — HApYKHOE, U |p| 2|p+p-g-h|.

3.15.1.5 OnpepeneHune pacyeTHbIX BeJIMYUH

Kuonka npenHazHaueHa A7 ONpeNeNeHUs PacueTHBIX TOJIIUH, JOIyCKaeMBIX JaB-
JICHUH ¥ APYTUX pacyeTHBIX IMapaMeTpoB 0e3 BBIXOJa U3 OKHA PETaKTHPOBAHUS COOTBET-
CTBYIOIIUX 3JEMEHTOB. JTH MapaMeTPhl ONPEACIAIOTCS YIPOIIEHHO U NPUOIN3UTEIBHO,
0e3 ydeTa 3alOHEHHS COCYy/la, BIUSHUS COCEAHUX JIEMEHTOB U T.J. KOHEUHBIN pe3yinb-
TaT PacdyeTa MOXKET OTIMIATHCS OT 3TOW BEITHMIHMHBL.

3.15.1.6 BbiGop maTtepuana

Matepuan sneMeHTa WM AeTand 3amaercs win u3 6a3pl qanHeix ([OCT 34233.1-
2017, ITHAD I'-7-002-86, TOCT P 54522-2011, ASME Il Part D, EN u ap.), wiu onpe-
JIEJIACTCS TIOJIb30BATENIEM C 3aJlaHHEM TPEOYEMBIX CBOMCTB MPH PACUCTHOM JHAIa3oHe
TEMIIEPATyp, a TAKXKE TEMIIEPATYPE UCIIBITAHUN U MOHTaXa (ZOOC).

I'pynma xomang “Tlonck MaTepuana’” MO3BOJISIET OPTaHU30BATh B paMKaX BEIOpaHHO-
IO HOpMATHBA MOKMCK MO 3alaHHBIM (HUIBTPAM.

2

Ommust “Paccunrars [6]” MO3BOJSIET BBIMOIHUTH OLCHKY XapaKTEPHCTHK MpU BBe-
JIeHHOI Temmeparype (110 yMOJYaHHIO OHa OepeTcs W3 MEepBOTO Clydas HarpyXeHus, HO
€€ MOXKHO ITOMEHSTh M IIePECYUTATh XapaKTePUCTUKY, HaxaB Enter).

Onmus “OToOpa3uTh TaONUIly CBOMCTB” JeNlacT aKTUBHOW U JOCTYITHOM JJIS KOTIH-
pOBaHUs TAOJHUIly XapaKTEPUCTHK MaTepuaya B 3aBUCUMOCTH OT TeMIiepaTypbl. /laHHbIC
OTIIMU HECKOJBKO 3aMEUIAI0T paboTy Juajiora 3a CYeT MOMOJHHUTEIbHBIX OOpaleHud K
0a3e NaHHBIX.

I'pymma onmmii “MDMT” mo3BonseT 3a1aTh AOTONHUATENBHBIE TApaMeTphl, He00X0-
JIMMBIE JUUIS OLIEHKH IPUMEHMMOCTH MaTepralia pH MOHMWKESHHBIX TEMIEpaTypax, a TakKe
HEOOXOMMOCTb UCIIBITAaHUI Ha YAapHYIO BS3KOCTh. HeoO0XoquMo ykaszarh I KOHKPET-
HOTO 3K3eMIUIIpa MaTepuaa TeMIIEpaTypHYIO KPUBYIO W HaJM4YHe TEPMOOOPaOOTKH IO-
ciie wsrotonenus (PWHT — postweld heat treating). (Ilpumeuanue: B HacTosIee Bpemst
nocrymnen pacaer MDMT no ASME VIII-1). Ins Ha3HaueHHs] TeMmepaTypHOH KPHBOIL
pa3paboTaH BCIIOMOTaTENbHBINA TUAJIOT ¢ (PUIBTPaMH-CIIUCKAMH.
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MoHcK MaTepHana

HOPM3THE:  AoE 11 Part D-2017 (Hopret CLUA) D (o R CEE TS

o HafiTh
| SHMEHOESHHE ! g -
SA-240 Mo Typejarade: Chpoc
TypefGrade:  sp4y o
Mo TNy MaTepuana:  Boe -
THIMATERMANG!  Crnae va ocHose wenssa -
Mo knaccy matepwana (cTank):  Bre <
Knace MaTepHanalcTamul s api -
Mo Tvny saroToekn:  Bee =
THN 38rOTOBKH: 175 -
Alloy Designationf/UNS Mo ssp4p0 o
ClassfConditionjTemper:  _ -
MDMT
KpHBaA: Kprean C | =
[ pawiHT
Paccamrats [o] PacuéTHaA TeMNepaTypa:  zqp o
- . DaAKTHYECKEA TONWKHA! [ .
CEOACTES MATEPHANS MPH PACHETHOA TeMNEpaType
CEOACTES MATEPMaNa NpM TeMNepaType T=20°C
Aonyckaerble Hanpawenna, [al: 110,5 MMa = = AR
Menmen TereaT R [ I Aortyckaeneiz Hanprawenna, [al[20]: 15,2 MMa
MIpeAEN MPOYHOETH, RI: 442 o Mpeaen TekydecT, Re[20]: 207 MMa

MoAynE NPOAGNEHOA yipyrocTH, B 153000 MMa MpeAEn AposHOCTH, RM20]: 517 MNa

KodubMUMEHT MMHERHOND PSCWHRERAA, OF | 7e-005  1/°C Maayne npoaonsHof yipyroctk, EQ201: 195300 MNa

Mpeaen AnMTEnEHOA NpoYHoCTH, RML0~S: g MMa
PEASKTHPOBATE MATERHANGI NONEI0BATENA =3
Mpeasn nonsyyscTk, RpL0~5: g MMa
OTo6pasnTs Tabnkuy CBOACTS KonkpoeaTe B Bydep OF OTMeHa
T, °C [a], MMa Re (Rp1.0, Rpd.2), MMa R, MIMa E, MMa o, 1/°C | Rmf10°5, MMa | Rp1.0M10°5, M ~
v
Koadebrumen A:  gooon MNa Koaddmunent Tt 2300 MnoTHocTe:  77gq K
Kozddrurent B: p4 MHH, “HEND WHKNOE: 1000 Koaddrunent Myaccona: 0,3

Puc. 3.19. Iluajor cBoiicTB HOPMATHBHOI0 MaTepHAaja

baza maHHBIX MaTepHasoB COCTOUT U3 JIBYX YaCTEH: TPYMIIBI CTAaHAAPTHBIX MaTepua-
JIOB ¥ TPYMIIBI MaTepUAIOB TOJIb30BaTeisl. [lepBbie HE MPennoaaraloT N3MEHEHHS TOJb-
3oBareneM. il pelakTUpOBaHHsI BTOPBIX IpeaycMoTpeHa KomaHzaa ‘‘PenakrtupoBatb
MaTepHabl MOJIb30BaTENs
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-
Marepuans: noassosatens |

Hassanue maTepuana: CT3 - Konus TunMaTepuana: Crans -

Knace watepnana (cran):  ypepanicras =

OTHOGUTENbHOE YARMHEHNE MDH PEIPEIBE:  Hiar napHei B

Zarotoeka | Type/Grade|T,...| Re (Rpl.0, Rp0.2), MMa | Rm, MMa | E, MMa |Alpha, 1...|RmM/1045, Ml | =
20 250 460 199000 0,0000116
100 230 435 191000 0,0000116
150 224 460 186000

200 223 505 181000 0,0000126
250 197 510 176000

300 173 520 171000 0,0000131
330 167 480 164000

375 164 450

400 150 411 155000 0,0000136
410 142 392

m

=
5
9
(O [ [ X K

A0 127 267
< [ r

VAGNMTb SbIAENEHHBIE CTROKM

ManoLknoeas npoqHocTe (¥) buzMuEcKHe cBolcTEa ()
Kospdrwment A:  spoop Mra MnoTHocTe: 7350 Kr fieyB.m
CozpaTe BerasuTs U3 Gydepa
KosdduumenT B: g 4 Kosduupent Myaccona: g, 3
DofiasuTe Koo YaamTe Koaduwment Ct: - 2300 (*) Ecnn "07, NOACTABRAOTCA SHAHEHA ANA CTanM
MiH. 4WCNo WKNOS: 1000

(*) Ecu "0, orpeaensiaes no TOCT P 52857.6 oK P

Puc. 3.20. Iluajor perakTHpoOBaHNUS TPYNIILI MATEPHAJIOB M0JIb30BAT €JIsI
B penakTope moiap30BaTeNbCKUX MAaTEPUATIOB JOCTYIHBI CIIEIYIONINE ASHCTBUS:
e JlobaBmenue HOBOTO “mycToro” Matepuana (komanga «Co3mate);

e KomupoBanue TabIUIBI CBOWCTB KaKOT0-JINOO M3 CYIIECTBYIOLINX MaTepHa-
70B 1ienukoM (komanna «KomupoBaTs B Oydep» B Tabmuie cBOHCTB), U IO-
cilenyrolias BCTaBKa B IOJIb30BATEIbCKUM MaTepHan (komaHIa «BcraBuUTh
u3 Oydepar);

e  VYjianenue mMarepuana, “moJCBEYECHHOr0” B criucke (KoMaHaa “Y aanuts”);

e Co3maHue HOBOTO MaTepualla U KOIMPOBAaHHE B HETO XapaKTEPHCTHK TOTO
MaTepuana, KOTOPBIH “TIoJCBEYEeH” KypcopoM B cmucke (koMaHma «Jloba-
BHTB KOITHIOY);

e  VYnaneHue TpyHIbl CTPOK C XapakTepUCTUKaMU MaTepHana (KoMaHna «Y1a-
JIUTH BBIICJICHHBIE CTPOKH»);

e IlepenmenoBaHue MaTepHaia (Ha3BaHUE MaTepHala PEJAKTUPYETCs B OJTHO-
MMEHHOM T10JIe)

e 3ajgaHue XapaKTEPUCTHK MaTepHana B 3aBUCHMOCTH OT TEMIIEpPaTyphl, TOJI-
LIMHBI, THIIA 3ar0TOBKH, napamerpoB Type/Grade u Class/Condition/Temper
(o ananoruu ¢ ASME Il Part D).

ITocne naxxatus kHonku «OK» HOBBII MaTepual NOABUTCA B I'pyIIIC «MaTepI/IaJ'ILI
II0JIB30BATECIIA».

CBoIicTBa MaTepHaIOB NPH PACUETHONW TEMIepaType OIpPEeeIOTCS JTHHEHHON WH-
Tepnossiuueil. JlaHHple B 3aBUCUMOCTH OT TEMIIEpATyphbl MOYKHO 3a/1aBaTh B IIPOU3BOJIb-
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HOM MOpSJKE — MporpaMMma aBTOMAaTH4YECKH OTCOPTHPYET MX B IOPSJIKE BO3pacTaHUs
TemrepaTypsl. Kpome craneil, MOXKHO 3a/1aBaTh IIBETHBIE METAJLIbI, YYT'YHbI 1 THTAaHOBBIE
cruiaBbl. XapakTepucTHKH MaTtepuana A, B u nonpaBounslidi ko3¢ ¢uunent C; 3agarorcs
JUIsl CTaJed, LBETHBIX METAJUIOB, THTAHOBBIX CIUIABOB B CIIydae pacyera MaJlOLHKIOBOW
npounoctd. Ecnu kakas—iu0o U3 3THX XapaKTepUCTHK 3aaHa paBHOU 0, Ipu pacueTe oHa
ompenensercs aBToMaTrdeck 1o pexkomeraamusam I'OCT 34233.6-2017, ucxons u3 tuma
U KJIacca MaTepHana.

[pu 3amaHun Marepuana, ONpenesiIeMOro MOJIb30BaTEIIEM, €0 XapaKTePUCTUKU CO-
XpaHIIOTCS Kak B 0a3e NaHHBIX, Tak U B (aiie monenu. [Ipu nepeHoce daiia 1aHHBIX Ha
JIPYTO#l KOMITBIOTEp MpOorpaMMa MPOYUTAET JaHHBIC MaTepUaia U BHECET ero B 0a3y JaH-
HBIX, €CJI OH TaM OTCYTCTBYeT. Eciu jxe Marepual ¢ TakuM Ha3BaHUEM YIKe MPUCYTCTBY-
eT B 0ase, B pacuere OyJIyT MCIOJIB30BaHbl MIMEHHO €r0 XapaKTEPUCTUKH, HO HE JaHHBIC
u3 ¢aitna Mozerny.

[Tpu oHOBpEMEHHOM JIOCTYIIE HECKOJIBKUX IOJIb30BaTelNeil K 00lIeI0CTynHOM Oa3e
(HampuMep, IpU ee pa3MEIIeHHH Ha CEeTEeBOM JAMCKE), BO3MOXKHOCTh PelaKTHPOBAHHUS
MIPEIOCTABIIACTCS TONBKO IIEPBOMY HOJIH30BATEINO (IS OCTANBHBIX TIOJB30BaTENeH BBIBO-
IUTCS COOOIICHNE 0 HEBO3MOXKHOCTH PEIaKTUPOBAHUS B JaHHBI MOMEHT).

3.15.1.7 Paamepsbl no HO (HopmaTMBHOMY AOKYMEHTY)

C momoIpio 3TOH KOMaHIbl MOXXKHO BBIOpaTh KOMIIOHEHT M3 0a3bl JaHHBIX CTaH-
JTAPTHBIX U3AEIHHN C TOMOIIBIO YTOUHSIOMUX (GruibTpoB (0T Oosee 0OIMX MMapaMeTpoB K
JaCTHBIM). BOJBIIMHCTBO siYeeK ¢ TaHHBIMH 3aMOJHUTCS B 3TOM CIy4ae aBTOMAaTHYECKH.

3.15.1.8 MuHycoBoM gonyck

C IIOMOIIBIO 3TOH KOMaH/IbI |i| MOXXHO BLI6paTB BCJIMYMHY MHUHYCOBOT'O JOITyCKa
nu3 0a3bl JaHHBIX MO Pa3/IMYHbIM CTaHAApTaM. Ilonp30BaTemio npeajiararoTcsa K BLI60py
TOJIBKO T€ BapHUaHTBI, KOTOPBIC COOTBETCTBYIOT Ha3HAYCHHON HOMMHAJILHOU TOJIIUHE
CTCHKH.

-

Bribop MuHycoEOro Aonycka @
HoruHanbHan TomumHa: |1 Tttt

Hopraarue: | FOCT 19903-74 Npokar nueToeoil ropayekataHbib. CoprameHt IZ|

Wwpura pynore: | 50 750 [+ |

TONHOETE MPOKATEW | HopmansHas TOMHORTE NPOK ATKM IZ|

MuHYCOBOmH Aonyck, M | 0 8 [

OTreHa

Puc. 3.21 Haznayenue MHHYCOBOT'O JONYCKa U3 0a3bl JAHHBIX
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3.15.1.9 KoadbcpuumeHT Nnpo4YHOCTU CBApPHOro LWBa

3a)laeTC$[ B 3aBUCUMOCTHU UCIIOJIb3YEMbIX MAaTEPUATIOB U BU/Ja IBA.

Kaxwasment IposmoCTA CO3PHOTD wea
Tun cosgwero wea o TOCT P 52657 1-2007

Amceammegei crn; Cromooh gouctopora,  [C
nCTope o Temacriecko poano | Ly
s o CEADNGH & ST 858

RSS9 B2 O I P00 € ROUCTOpA

Megresdh crinas; Crisosoi ©
ESCTOPOrPAA CrINCUN A POBaRN.

O CENGE B AL (532

Fe -
4
g e
g enure mpogsDors
Fe e
Y oo oo
Fappoeciic
.

MO TR0,

Craasoi, aoctunmesi
coapKe € oo

et

B

il

cnnse; Cr .
TAEpOBLIA € QAHICTOPOIM CGUMEIM MPOSEHOM,

TOROR CoApkOA

A 195817 C108; CTEIOB0R C ABSCTO0HHHM
P ECBApaM, BTN o PO
preasstpeay

NIal)

J

Magvest crinae; Criwancd
EaHOCTOEH € TemEnONSCHOR
PRk, e P

Meared ennas: Naies svseneerry

Tumanoeesi ernse; Crexosei

s cainae; C
TASQOSSEA, ESIYIHASH LIS S8 QTSI
[rmasp—"

&

SETGRIETHUECK O CBIDKDR N0 SACCTH,
ETeRaTiECKER W1k PO EEADNDA B
CPeALE 3PS W renw G oBscn ey

Medsdh s, CTew0e0f ¢ ABACTCDOM
MR P8 PO, CTGRCEOH ¢ MREAKC
FOpHIR WA, CTL DOOR QANOCTOpOMSY €.
TEHONGE WHECKOR MUK ARG, EOIHASElE

d

™
%

B

2
a

Croraeca,

INEETDUH B HIKTHOM Ta3E

Moz crisan: CT0RO00M & ADSCTOROM
MM PO 30O, CTHEC60R © MOBADKOA

A

E

oo < ol
Topos

7] Keeposs 100% anee Kaawawussenr. Fi |1

TEAONCHECK DR MOGK ANRKGH, BAHRE e
DY 1A DALY CrA3THECK ) CEADKOR

T RIT G 45 O M\ SEALLAV 308K PIACH M
ATOHTRYECKaR SO

povama

oD Cropores

f ok

3

[ omaea

Tumeroees crnse: Brop,

CBapKOR B cpeae SproHa W remE

Turanoeesi crinse; Brasp, Ges crnousiors

Turarneesi crae; Crewosof, A0cTunms
TORA C GIHOA CTORGHE) & COBLE S0I0ma
e ST

Puc. 3.22 Ko>¢ppuunent npounoctu ceapuoro mea no 'OCT

BrI60op 1aHHOTO Mapamerpa 3aBUCHUT OT MPHHATOTO pacueTHOro Hopmaruea. Hampu-
Mep, rpu BbiObope pacuera no ASME VIII-1 ko3¢ ¢uuneHTs NpoOYHOCTH HIBOB Ha3HAua-

roTcs coriacoBanno (Puc. 3.23)

Welding efficiency

ol

KoHTpomk NpoACNLHOMD WEE

() MonHas pagworpadws, UW-11(a) Tun 1

(@ MonHas pagworpadws, UW-11(a) Tun 2
") YacTuuHas paavorpadma, UW-11(b) Tun 1
~) YacTuuHas paavorpadms, UW-11(b) Tun 2

") Bes pagnorpadim, UW-11(c) Tun 1

_) Bes paavorpadum, UW-11(c) Tun 2

() bes pagmorpadum, UW-12 Tun 4

") BeClWOoBHkIR
(7) Onp. nonssosaTENEM

i| Kosd-T NpouHoCTM MpoAonEHOMO WEA: g

KOHTpOnE OKpyHOrO WEE

() MonHas paamorpadwma, UW-11(a) Tun 1

() MonHas paaworpadwms, UW-11(a) Tun 2

HarTudtas panuarpadma, IW-11(E.20] T2
_) YacTwdHas paguorpadms, UW-11(a,5,b) Tun 2
") YacTuuHas pagworpadws, UW-11(b) Tun 1

() YacTuunan paaworpadma, UW-11(b) Tun 2

() bes pagmorpadum, UW-11(c) Tun 1
") Bes paavorpadim, UW-11(c) Tun 2

() bes pagmorpadum, UW-12 Tun 3

() bes pagmorpadum, UW-12 Tun 4

() bes pagmorpadum, UW-12 Tun 5

") Bbes paamorpadim, UW-12 Tun &

() Onp. nonbsoBaTEnEM

Kosth-T NPOYHOCTH OKPYIRHOrO WEE: g g5

OTmeHa

Puc. 3.23 Kosppuumnent npounoctu ceapHoro msa no ASME VIII-1

PykoBOACTBO nonb3oBaTens
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KoadhUMEHT CHI % EHWUA NPOYHOCTM CBAPIHOTD COEAMHEHKHA x

CTEIKOBOE YT N0B0E/ TaEp0E0E; PAanOrpadyeckii nm ¥k Tp: kroHTpone L00%
CTRIKOBOE/YT N0B0S, TAEROEDE; PAAMOrPadHUSCKMA MK YNETRAZEYKOE0H KOHTPONE S0%:
CThikoBOE/YT N0BOE] TABNOE0E; PAAHOMPahHHYECKHA MK YNLTPASEYKOBOMA KOHTPONL 25%
CTRIKOBOE] YT NOBOE TaEp0E0E; PaanarpadHUeckki MM yNETRASEYKOBOH KOHTPOME 10% He meHes

Cr-Mo-¥ cTane; Harpysena vermbatowmmm Harpyskamm; TpyDa katanan

Cr-Ma-¥ cTans; HarpyseHa HarHBatWKmK Harpysicamd; TpyBa LeHTpoBEXHD-THT a5, MexXaHHqeckH 0BpaboTaHHan
HoneUEs0H WOB WHAMHAPHHECKOR HAK KOHMHECKoH 0BE4akHkM, HarpyKeHHOMH J3BNEHHEM

BRCWOBHEIR 3nemeHT

ONpeAenseTCA Nonks0saTENeM

[ cr, cr-Mo- ctans KoabdmumenT, p: | OTMEHS

Puc. 3.24 Ko>¢puunent npounoctu ceapuoro msa no [THAD I'-7-002-86

3.15.1.10 U3onsiuma n dpyTepoBKa

HpI/I HaJIMYUX U30JIAUN [JI1 AaBTOMAaTHYCCKOIO YUCTa BecCa H€06XO,E[I/IMO 3a41aTb €€
TOJIIIMHY, @ TAKKE IVIOTHOCTH HWJIM MACCY (Z[J'ISI CIIOXKHOMU HeOI[HOpO,Z[HOﬁ N300 BBO-
JAUTCA CPpCAHAA INIOTHOCTH TCIUIOU3OJIAIMOHHOIO HI/IpOFa). HpI/I Ha3HA4YCHHUU H30JIAIHH

IporpaMMa yYUTHIBACT H3MEHEHHE HapY)KHOTO pa3Mepa dJIeMEHTA IIPH PacyeTe BETPOBBIX
Harpysox.

ToNuuHy U MIOTHOCTh MU30JSIIMK BO3MOXKHO TOA00paTh U3 0a3bl JaHHBIX IO Jei-
crBytomuM HopMaTusam (Puc. 3.25, Puc. 3.26).

Brifop napameTpos w3onaumn x
HopMaTvs: o 41-103-2000. MpoeKTHPOBaHME TENNOBOR M30NALMM 0BopPYACBAHNA M TPYBONPOBOA0E -
PaioH: - Eeponeiic paiic P of [EaEIETE Z
MBTEPUAN! Ternos0nALIMOHHBIE MSAEMMA U3 BEHEHHOND KEYHYKE C SALUMTHEIM CI0EM -

[OuameTp usaenua: 13
TemnepaTypa, “C: gy

TonwuHa, MM: 55

0K

OTnera

Puc. 3.25 [MoaGop TOMMHUHBI TEMION30ISIAN

BeiBop napaMeTpoe M3onALMK

X
HopMaTVE: (11 41-103-2000. MpoexTiposarie Tennosoii HsonALMA 0BopYA0SaHIS 1 TPYGONPoBoAoE =
Tun: -

MaTEPHAN! Ternoys0AALHOHHEIE H3ENMA U3 NEHONDMMSTANENa

MPUMEHMMOCTE:  7nec 4 7n=C - MAGTHOCTE, KriM3: 55

0K

Otrera

Puc. 3.26 ITon6op nI0THOCTH MaTepHaJIa TENJIOH30JISIUA
C noMompio KoMaHabl “PaccuuTaTs” MOKHO MOJIYYUTh MAcCy DJIEMEHTOB TETLIOW30-
JSIAHA C TIOMOIIBIO PACUETHOTO MOAYIs mporpaMmel “U3oasuus”. VICXOaHBIMHA JaHHBI-
MU JUIS pacueTa SBISIOTCA TeOMETPUIECKHEe pa3Mephl JIEMEHTa MOJISNH, €r0 TeMIepaTy-
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pa, KIIMMAaTUYCCKUEC MapaMeTpPbl U JAHHLIC O IMPOCKTEC, 3alaHHbIC B AHUAJIOre “I[aHHI)IG JJIA

pacyera uzossinuu” (. 3.6)

Mzonauma v dyTeposka X
Wzonaws PaccumtaTe
Ha3BaHME MSONALMHE | MTel MUHEPENOBATHEIE &
TonwwHa wsonawm, s): 54 MM == *
® MnoTHocTs, rofi): | 75 KT JkyB.M EES .o
o Lo
O Macca msonsaw:
&
MPUCYTCTBYET B YCNOBMAX MCMBITEHMN L
s

TPUCYTCTEYET B YCNOSWAX MOHTaNE
QBMMUDEKE BHYTPEHHEI NOBEPXHOCTI

(®) vyTeposka () Nnakupoexa (a8yxcnoiHan crans)
HazsaHie dyTeposar: @yTepoBka

Tonumna dyTepassm, s{d): g ™

MnoTHocTs yTeposkw, ro(d): 0 Kr freyf

OTHeEHS

Puc. 3.27 U3oasiuus u ¢pyTepoBKa U3 HeMeTANIMYECKHX MaTepPHAIOB
Onuun «[IpucyTCTBYET B yCIOBHAX MCIBITAHUI/MOHTaXa» BIMSIOT Ha BEC 3JIEMEHTA
1 Ha €T0 BHEIIHUH («BETPOBON») TUAMETP B COOTBETCTBYIOLINX yCIOBHSIX.
[Tpu Hanmuuum GyTEepoOBKU Il aBTOMATHUECKOTO y4yeTa Beca HEOOXOIUMO 3a/aTh ee

TOJIIMHY U IUIOTHOCTb.
Jlisi HEKOTOPBIX 2JIeMEHTOB (00e4ailiky, JHHINA) BO3MOXKEH y4eT (DyTepOBKH Kak

IUTAKUPYIOLIETo CJIosi (CTeHKa M3 JIBYXCIOWHOU ctamu, Puc. 3.28). B aTom ciayuae mpu
pacyeTe YUUTHIBACTCA YTOJIIEHNE CTCHKN U U3MCHCHUEC NOITYCKAaCMbIX HaHpﬂ)KeHHﬁ.

Wsonayua n dyTeposka

Wsonsws PaccuuTaTs

HasgaHue MSONSLAME  MnuTel MAHEPaNoBATHLIE

TonumHa usonaum, s): 54 MM >>

® MnotHocTs, rofu): 75 KrficyB.m ES

(@] Macca MSonsLAH:

TpUCYTCTBYET B YCNOBUAX MOLITaHM
MPUCYTCTBYET B YCIOBMAX MOHTENA

OBNMUOBKE BHYTPEHHEN NOBEPXHOCTH
O wyreposka (®) Tnaroposka (asyxcoinas crans)

MaTepHan nnaKMposKM:

Cr3 >
TonwuHa NNEKMPoBKM, 5 MM
MpubaBka Ha Kopposuofsposuo, it g MM
Murycosoit Aomyek, €2t g3 MM o
MpuBaska TexHonordeckan, c3: g MM
0K OTMera
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Puc. 3.28 U3oasiuus u pyTepoBKa ¢ BO3MOKHOCTHIO HA3HAYEHHS NJIAKNPYIOLIe-
ro cJI0s

Jnst TpyOHBIX PEINETOK TEIUNIOOOMEHHUKOB MPEAyCMOTPEHa IBYCTOPOHHSS IUIAKH-
POBKa C IepepacueToM JIOMyCKaeMbIX HaIpspKeHU# Hecyero cios (Puc. 3.29).

JeycTopoHHAR NAaknposka X

MNakMposka BHYTPEHHEH NOSEPXHOCTH

MaTepuan nnaxMposkn: | 0BX18MBHZT (KO-3) =
TonwMHa NNEKMPOBKK, 5 | 3 ™
MpuBaEKa Ha KopposwoBposuio, c1't [ g .
Mirycosoi nonyas, €2 [ g 8 MM B
Mpubaeka TexHonoruyeckasn, c3't [ g .

MNSKMPOBKE HAPYKHOMA NOBEPXHOCTI

MaTepuan nnakuposkK: | 07X13AM20 (4C-48) =
TonwuHa nnakmposkM, 't [ 3 .
Mpubaska Ha KopposkoBposo, ol | g MM
Mirycosoi gonyck, 24 g 5 MM >3
MpuBiaeka TexHonorudekas, c3't [ g .

OTMeHa

Puc. 3.29 /IBycTOpoHHSNS INIAKHPOBKA
3.15.1.11 ManouuknoBas NpPo4YHOCTb

[lpu axTHBamMu pacueTa MaJIOUMKIOBOH IIPOYHOCTH B OOLIMX J@HHBIX pacyera
HEOOXOIMMO 3a/1aTh YCJIOBHS Harpy>kKeHHWs M THII CBApHOTO IIBa B 3aBHCHMOCTH OT CO-
IPSDKEHHBIX Y3J10B WM 3JIEMEHTOB COCYZOB U allaparos.

PacueT Ha maoumkaoByk npourocTs no [OCT P 52857.6-2007 3]

Uazn a3 nereH cozuta MaTepHan ceHoBHoro s evipirs, | LaHHERE SHERHATD 2nciEHTa
- . . Matepuan: Cr3 -
" ” Tenmeparupa. T2 29 ¢
. . Tonuwma, 2 g .
};, Pasmat koneSanus padovero gaenenns, Deltapi () dretaen
Pasmax conetanui younis, DeltaFf e
® [ naaKan oganoika Pasman Konefianus usruGaouiera vomerta, DellaMj e o
Ptz KO7B6irHA PSSHOSTH TENMNEpaTy B COCEINMETONES () ®
crerku cocuna, DekaTTj
©) Creusersie povox seaproro s Pa3ha KOABGSHA DACUETHE TEMNEDETUD & MECTaX
COBMHEHIR AU MATERUBI0R C BASINHEIMK O ©

© Cosaimersie ofonoser. paseof TonLMHel KOO AT EAHOrD pacupers, Dekal of

() MPHB3PKA BETLK PAHUA C MA3BHGIM NEPEXOR0M

TN £53PHOT D WA WAl COEMHERKE AnEmErTos

O wacTeio WA KOHMEEKEND AHULE E j @%
—

(3) BeCWOoBHGIS neMerT

O Crbiosbie coapHbIE WSb! & NOMHBIM MPOBAPOM W ILASEHBIM MEREKOANT
O CoapHblE Wek| COCYL © MGARABIHEIN AHCTOM MO BCER AMMHE
() CTLKOBLIE U T3BPOBEIE CBAPHLIE WEbI C NOMHEIM NPOB3POM 023 MN3BHOD NEPERORa

) MpHB3PHBIE MNOCKHE PAIHUE K O60N0HKE

O Crerosof wos & yoHneren

O anava 4 W1 BT | & BRI G2 W 5 S 550 @ ST B R i)
O CosanHerte ¢ 062427KOH MPHEAPHEIA MAGCHLH AHAL GCTAHSIX THNOE
O OBwas vexpyrnoeTs no FOCT P 52857.112007 O Coaprivie wes nogK s scron

© Bmarina no FOCT P 52857.11-2007
© Yooa npononeroro wea no [OET P 52657112007
© Onp. nonesosatenet KT, §TLIBAIOUIL MECTHEIE HENPAKEHIR, etal 1 5

© Omp. KT, 4 TUN CEapHOT kst q

0K Omvera
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Puc. 3.30 [IapameTp KOHIIEHTPATOPa HANPSKEHUH /I pacyeTa MaJOINKJIOBO
MPOYHOCTH

3.15.1.12 fedpektbl no FOCT 34233.11-2017

HpI/I HaJIMYun ,He(l)eKTOB Ha 3JICMEHTEC BBIMIOJHICTCSA JOIMOJHUTEIbHBIN pacyer. C

TIOMOIIBIO KJIAaBHUIITH ﬁ MOXKHO 3a1aTh TUII ne(beKTa 1 €r0 XapaKTCPUCTUKH.

PacueT ¢ yueToM ciMe lle HHA, YI/I0BaTOCTH W HekpyraoctH no NOCT P 52857.11-2007

() CMEWEHWE NPOADABHOMD WES
() Crewerue KoNELEEOrD WEa

@]

ANEHOCTE]

() Yeoq KONbUESOrD WEa

() BemaHyTan E40E OCM BMATHHE

() Kpyrnad & nnaHe BMATHHA

CreiweHme, YEO MM FNYGHHE BMATHHE!, delta:

MOACOEMHE LEHTPANEHOMD YrAa S0HL! HEKPYMAOCTH, P3i

0K

3

4 MK
0 .

OTmeHa

Puc. 3.31 [TapameTp KOHIEHTPATOPa HANPSIKEHMIl 1JIsl pacuera Aedekra

3.15.1.13 MpocTpaHCTBO B 3fIeMEHTe

B npocrteiiniem cirydae cocyn UMeeT OIMH BHYTPEHHUH 00BEM, U CBOICTBa conep-
KUMOTO 3amaroTcst B o0mux naHHeX (Puc. 3.8). OmgHako B HEKOTOPBIX CIyYasX COCYH
UMeeT J1Ba U 0oJiee M30JMPOBAHHBIX 00BEMa (pyOamIke, TeII00OMEHHUKH, COCYIBI C TIe-
peropoakamu). B 3ToM ciiydae He0OXOAMMO 3a1aTh MapaMeTpbl 3allONHEHUs JT0YepPHEro

o0BéMa.

Coyuait
HArpyKeHa

PaBoune yennena

ras
@) MnarocTs

paBoyei cpeast

MapameTpel 33aN0AHEHKA

SANHNTHHECKSA NEPEropoaKa

Hazsarme MaaTHaETs paboyeil

cpedel p, kR’

Boga 1000

PaceT 3anoiHEHHA B paBioqkx YCNoBHAX

Mo i Ty

oK

MPOUEHT 3aNONHEHKS NONOCTH, £ 100

(s -

Tpynna pafiouesi cpeasino TP TC 03202013 |« | 53

PacyeT B YCNOBHAR HCMBITSHHFL | (1 ApoHCBITEHHA M

MpofiHoe AaBneHHe: | 1,47 MMa

CepOB0ACPOAHAR CpeAa
KaTeropua no FOCT 34233100 1 MR

MlpeAeibHaR TENNEPaTYPE KORP. AKTHEHOCTH cpeaw, tnpi | 250 °C

OTMeHE

Puc. 3.32 [TapameTpbl 3an0/1HeHUS J0YEPHETr0 00beMa

PykoBOACTBO nonb3oBaTens
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OroT muanor paboTaeT aHAIOTUYHO auanory obmux ganueix (Puc. 3.8), Ho pacmpo-
CTpaHsIETCs TOJILKO Ha CBOMCTBa I0YEpHEro o0bEMa.

3.15.1.14 Bbi6op cevyeHus

HekoTopbie 37eMeHTB MOJIENIH TPEOYIOT YKa3aHUS MOTIEPEUYHOTO CEYCHUS KOHCTPYK-
TUBHBIX 3JIEMEHTOB (CTOCK, CTEepKHEH, cBsi3eif). B aToM cirygae HeoOXxoammMo 3amaTh ma-
pametpsl Tioriepeuroro ceuenns (Puc. 3.33).

KapakTepncTukn ceHeHna hed

Bua npodmna ECKUX DESMEDOE

® Kpyr () Onp. nonesosaTenen

() Nonoca CeMeficTBO! | Bee o
O Tpy6a HOPMETVE: | rOCT 2590-88, MPOKAT CTaNsHOM ropAYeKaTaHsIA Kpyr kil -
(O KsampatHan Tpyba HasgaHue npodmns: | 4 g .

(O NpsmoyronsHas TpyGa
TEOMETPHHECKUE PASMEDLI

O nsyrasp B

MM
(O LeyTaBp c napann. rpaHami

O Wesennep ¥ ¥

(O Weennep HepasHononouHLi
PacueTHbIE BEMMYMHEI

(O ¥Yronok pasHonanouHeli Mnowans ceverms, F: 018535 qe? ¥

(O ¥ronok HepaBHONONOUHEN MoMeHT uHepw, 1x: 000303 g
() Keanpat MoMeHT uHepWA, IY:  0,00303 4

O Tasp
() Kanar (Tpoc)

oK OTmeHa

Puc. 3.33 [IapameTpbI IONEPEYHOTO CEYEHHS

JlocTynHBI ClieTyroIIe BapUaHThl CEUeHUN

[IpssMoyroabHUK Ksanpathnas
Kpyr (pyT) (nosoca) Koo (Tpy6ba) Tpy6a
d d a
¥ Y
¥ ¥ x| X x x
. %]
P ¥ ¥
IIpssMoyrosb- HsyTasp ¢ IlIBen-
JByTaBp napajijieIbHbIMU
Hast TpyOa - nep
A
Y
X X
5] 4]
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IIBennep nepas- VYronok paBHO-  YTOJIOK HEpAaBHO- Ksaxpar
HOTIOJIOYHBIHA MTOJIOUHBIH MOJIOYHBIN P
by

3.15.2. QunuHdpu4eckasi obeyalika

Ofeyqalika UMAMHAPKMYECKaS *

HazEaHHe anemeHTa: | Yifieqaiika UMIHHApKYECkan MNE| w

HopMaTHEHEIM A0KYMEHT: [OCT 34233,2-2017 4

MaTepnan: Crt3 Tpyba ceapHan >

Pazmepel no HA ==
BHyTpEHHHA anaMeTp, D! 1000 wm

Hapys#HeiA anametp, 000 1020 ww

TONWKHHA CTEHKH oBeqakikn, 5t 1 MM
Mprbaeka Ha KOppOsHHD, C1: 2 MM L
MiHycoeod aonyce, c2: 0,5 M | '
MpHBaEka TEXHONAMHYECaA, €3 MM M3anAuKA M dyTeposka >3
Anena, L2000 mm Harpyskn
K-T APGUHOCTH MPOACREHERD WEa, Bp: | 1 - (®) OnpeaenaTe NpH pacdeTe () 3aaaBaTh BpYYHYH
[T NPOYHOCTH KONBLEEOro WEa, gt | ws PacuéThoe ocegoe younue, F:
Cyuai Aaenedwe | Temnepatypa
Harpy*eHia @, (WIE 1;°C Pac4&THaA cxema AnA onpeasneHHa Inp:
BryTpeHHee 1 200 @1 Os
HapywHoe -01 100 L Oz Oe
£ 3 7
= 8 20
77
[ Aeterctoi no MOCT 34233.11-2017 | ==
[9]4 OTHEHA OnpefeneHye paciETHbIX BENWYKMH
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Puc. 3.34 lmnnuapuyeckas odeqaiika

HopmaTuBHBIil JOKYMEHT — 3aa€TCsl HOPMaTUBHBIM JOKYMEHT, COTJIACHO KOTOPO-
My OyzeT mpoBezeH pacueT sieMeHTa. [Ipu n3MeHeHn BeIOOpa HOPMATUBHOTO JOKYMEH-
Ta 0003HAYCHNUS HCXOMHBIX JAHHBIX MEHSAIOTCS, 4 MX BEJIMYMHBI aBTOMATHUECKH MIEPECU -
TBIBAIOTCSI, €CJIN 3TO HEOOXOIUMO.

Pa3mepsl mo HJI — ¢ momomnipio 3Toif KOMaHIBl MOXKHO BBIOPATh PSII MPEIMOYTH-
TENBHBIX Pa3MepoB 00eYalkW (MIIM OTKa3aThCS OT TAKOBOTO), YKa3aTh MPEIIoiIaracMblil
BHJ 3arOTOBKU (JINCTOBOW IMPOKAT M TpyOa), M yKazaTh HOPMATHB Ha 3aroToBKy. [Ipn
9TOM aBTOMATHYECKH 3aJal0TCS IUAMETP W TOJIIMHA CTCHKH, a TaK)Ke MHHYCOBOH N0-
ITyCK.

Beifiop guanHapuyeckoi obedalikn *

AraneTp obeqaricn
MPeANOYTHTENEHEIN PAA AnameTpos: MOCT 9617-76 Cocyabl M annapathl, PAAL! AMaMeTpos <

AnameTp (aAnA TPyE-HapyHHEF), MM: 153 o - TIPHMEHMOCTE  f\nnanaTe) be CTakHeD TRYE 2

Bra zaroToskm: Tpyfia -

SaroToeka

CeMeHCTED! Bre -

HopMaTHE 3aroToekH:

AMEMETP HAPYHHEIR, MM O0 133.0 - TonuHHE, M2 5,0 -

TOHHOCTE NPOKETKH OfiniuHaa TouHOCTE 2

MUHYCOEOH ANy, MM 1,02 -

DK OTHMEHA

Puc. 3.35 BoiGop crangapTHOIi 00e4aiiku U3 6a3bl JAHHBIX

Harpy3ku — mpu BbiOope myHKTa “3amaBaTh BPYYHYIO™ TOJH30BATENH JAOJDKCH CaM
yKa3aTh, KaKHe BHEIIHNE HAarpy3Ku M KaKuM 00pa3oM JICHCTBYIOT Ha 3JIEMEHT (CM. HIXE).
3aJaHHbIe HATPY3KH YYUTHIBAIOTCS TOJIBKO IPH PAacdeTe 3TOTO JIEMEHTA U He MepeJaloT-
cs1 Ha OTIOPBI, COCEJHME 1eMeHTH! U T.4. [Ipu BeiOope myHkTa “OnpenessiTs Npu pacye-
Te” MaKCHMaJIbHBIE JEHCTBYIOIINE HATPY3KH ONPEACIISIOTCS aBTOMATUYECKH, U3 YCIOBHH
3aKpEIUICHUs U Harpy»KeHUsS BCEX AJIEMEHTOB MOJIEIIH, BECOBBIX HArpy30K OT MaTepHaia u
COJEP)KUMOTO JJIEMEHTOB, U T.JI.

Msrudaommuii MOMeEHT, Iepepe3bIBAOINAS CHJIA, OCeBOe YCHJIHe, pacueTHasi
cxeMa — 33/Ial0TCs U3 MPEABAPUTEIILHOTO aHaIKM3a BHEIIHUX CHJI U MOMEHTOB, ICHCTBY-
IOIIUX Ha obedvaiiky. PacueTHble CXeMbl IPH HArpYKEHHH O00CYaiKH CHKUMAIOLIUMH CH-
namu onpexenstorest TOCT 34233.2-2017 (TOCT 14249-89) u npencraenens! Ha Puc.
3.36. IIpu 3TOM pacueTHbIe JUIMHBI AJIsi HAPY)KHOTO JABJICHUS] U OCEBOM CHIIBI OTIperesis-
IOTCA aBTOMAaTUYCCKHU UCXOOA N3 KOHCTPYKIIUN Bceit MOJCIIN B LICJIOM.

® 1 ® 2 ® 3
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Puc. 3.36 PacueTHble cxeMbI JIs1 ONpe/ieieHUsI 0011eli yCTOHYMBOCTH 00evaiiku

[Ipn pacdere Harpy3ok METOIOM KOHEYHbIX ayeMeHToB (MKD) mummaapudeckas
oOeuaiika MOJENMpyeTCs LEMOYKOil OallOYHBIX 3JIEMEHTOB KOJBLEBOIO CEYCHUs C HEBe-
combiMu y3namu (Puc. 3.37). K kaxaoMy 3JIeMEHTY Lend MPUKIAIbIBACTCS PABHOMEPHO
pacrnpeneneHHas 1o JUIMHe Harpyska.

Puc. 3.37 MoneaupoBanne MIINHAPAIECKOI 00edalikn 0aJ0UHBIMY 3J1eMEeHTAMH

PykoBOACTBO nonb3oBaTens
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3.15.3. KoHu4eckKuli nepexod

KoHHueckHH ne pexos,

HaseaHue anemeHTa:

HopraaTueHei gokyrerT: TOCT P 52857.2-2007 -
M arepuan obedaliku:

Cr3 - Ceofictea. | HoSasuTb..
BHyrp.auameTp B Havane anementa, DH: 1000 ™
BHYTp. auameTp B koHUE 3nereqTa, Dk 2000 it

TonwwmHa cTeHkW obevabicu, sk 1

Mputiaeka Ha kopposuio, c1: 2 ™
MuHycosoi gonyck, c2:
4 e 08 (9 Hs0nAumA 1 uTeposka > M anoumkNoBan NpodHoCTES >
Mputaeka TeRHONOrMECKaA, C3:
p 0 G450 Harpuzku
NnuHa ofievatied, L 2 1 ) OnpeaensTe npu pacyete (%) Sagasarb BpydHYD
Crewenue no ropuzoHTand, X0: g o PacuéTHoe gaBneHue [fes ruapocTaTHEM), p:
Crewwenure no sepTHeand, v g it (%) BryTpeHHes O Hapysros 1] kI cikB. o
KT npouH. npogonkHoro ceapHoro wea, Fip: q 5 e A
KT npouH. konbLeEoro cEapHoro wea, Fit q e (® Pactarusaowes O Cumaowee 0 N3
PacuétHana Temnepatypa, T 2 °C

PacuéTHIR MErGawW Wi MomeHT, b: ke om

Dewerter no FOCT P 52857.11-2007  »>

Hanee > OTrmena OnpeneneHye pacYETHHIX BEAMYHH

Nonyckaemos gaeneHue (o pacuérHol aaumoil L] [p] = 10.9 kMadom™2
PacuéTHan TonwmHa © yuETorM NpUSaBok, [C pacuéTHON gamuHob L) sp + o = 2.8 mm

Puc. 3.38 Konnueckuii mepexosn

Wmst snemeHTa, HOPMATHUBHBIN IOKYMEHT, Marepuall, reoMeTpusi, KOI(PPHUIHESHTHI
MPOYHOCTH CBAPHBIX ILBOB, U30JLILIKS M (yTEpOBKa, a TaKKe YCIOBHS HArpy>KeHUs! KOHU-
YeCKOT'0 Iepexo/a 3alaf0TCs 0 aHAIOTHHU ¢ IWIHHAPHIECKOH 00edaikoi.

CMmeuleHne M0 rOPU3OHTAIN W BEPTHKAIU — ONPEACISIETCS Uil 3aJaHus SKCICH-
TPUYECKOro KOHHYECKOro mepexona. C moMolpio KHONKK Jlajiee OCyIeCTBISICTCS epe-
XOJl K ONHCAHHIO Y3JIOB COMPSIKCHHUSI CO CMEKHBIMHU 3JeMeHTaMu. KOHCTPYKIUH Y37I0B
conpsokenus onpenenstores mo [OCT 34233.2-2017 (IOCT 14249-89).

IIpu pacuere Harpy3ok no MKD koHuueckuil nepexoa MOAETUPYETCS CTyNEeHYATOM
LEbI0 0aJIOYHBIX 3JEMEHTOB MMOCTOSIHHOTO KoJbLeBoro ceuenus (Puc. 3.39). K kaxmomy
JIEMEHTY LIEMH MPUKIAJbIBAETCS PABHOMEPHO paclpelelieHHasl [0 JJIMHE Harpyska, Be-
JUYHHA KOTOPOH 3aBUCHT OT CPEIHETO THAMETPa CeUeHHS Ha JTaHHOM YJ9acTKe.
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Puc. 3.39 MoneaupoBanne KOHHYECKOI0 NMepexoaa 0aJ09YHbIMU 3J1eMeHTaMHI

DJeMeHTHl YKpeIUIeHHsT Ha KOHIAX Mepexo/a MOJCIUPYIOTCS aHAJOTWYHO I[MIIHH-
JIpUYeCKol obeuaiike.

3.15.4. Bbinyknbie OHuwa

INAHNTHYE CHOE OHHLLE E

HazeaHue 3 nemeHTa:

&1
HopraTueHER gokgraenT:  TOCT P 52857 2-2007 -

Pazrepel no FOCT >3

M aTepHan gHUW S
Cr3 ~ Ceodictea. | AoGasMTe.. !E
BHYTpEHHWA auateTp oHWwa, D0 1000 bt ! =
ToMHHA STEHKW AHMWA, 510 qq o D
MpHBaBka Ha kopposkio, 1 2 Felbel
Murycosoi nonuck, ¢ Qg M
Mpuaska TexHonorieckan, o
Buicota aHuwa, H: - 250 o
I oréoprosi, HT: o Mz0nAuMa W fyTepoeka »> | Manowdknosan nposHoCTES >
K-T npouHoCTH ceapHoro wea, Fi 1 vy Jegerteino FTOCT P 52857.11-2007 >
PacuéThaA Terdnepatypa, T: 20 T

PacuéTHoe aaBneHMe (683 rMApOCT STHEM). b

(®) Bryrpennes ) Hapywtoe 0 kKB, Ct

QK OTreHa OnpepeneHHe PacyETHLIX BENMYMH

PacuéTHaa ToWWHa ¢ Y4EToM npuagok. $1p + ¢ = 2.8 mm
Honyckastos gaeneme: [p] = 221 klMelom”™2

Puc. 3.40 Duasmmnruyeckoe JHHUIE

Wwms snemenTa, HOpMaTUBHBIN JOKyMeHT, pasmepsl o 'OCT, maTtepuan, reomerpus,
K03(h(pUIMEHTHI POYHOCTH CBApHBIX IIBOB, M30JISALHMA M (yTEPOBKA, a TAKXKE YCIOBHS
Harpy>keHus! BBITYKIIBIX JTHHIL 33al0TCs 110 aHAJIOTHH C [MJIMHIPUYECKOI 00eqaiikou.

Brimykisle gauIma npu pacdere Harpy3ok mo MKD mpexacraBmsiorcss B BHAE Haphl
HEBECOMBIX OAIOUHBIX AJIEMEHTOB C y3JIOM B TOYKE, COOTBETCTBYIOMICH HEHTPY TSKECTH
mauma (Puc. 3.41). CeueHne 31eMEHTOB CUHTACTCS MOCTOSHHBIM U COOTBETCTBYET Cede-
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HUIO B OCHOBaHUU JHUINA. Bec MHUIA cYUTaeTCsd COCPEJOTOUCHHBIM U MPUKIIAABIBACTCS
B LIEHTpPE TSKECTH (y3€TI JKEJITOrO 1[BETa).

Puc. 3.41 MoaennpoBaHue THHINA 0aT0YHBIMU 3JIeMEeHTAMHI

(T —— 3]

Hasearme anemerra [IERTERI

Hopmatueeni aokyment:  [OCT P 52657.2-2007 -
Marepman aHuwa:
Cr3 - Ceodctea. | LoGaeute..

Bramperrwi avamerp arvwa, DY 1000 | naw

Tonuuwa creskn araa, s 10 o
Mpusiaeka Ha kopposiia. cl: 2 B
MUHUCOEOR A0MYCK. €2 08
MpuBaBKa TesHonorweckas, o3 [ -
O orboprosa, hl: -

MS0NSUMA 1 BUTEPOBHE >3 | ManOUMAK NDBaR MPoHHOCTL> >

KT npetHacT ceaprara wea, Fi 1
Resexteino FOCT P 52857.11-2007  »>

PacyéTHan Temneparypa, T: 20 T
PacyérHos asenetns [Ge3 riapactarkeu). p

@ Bryrperee () Hapyiros 0 Keke.am

oK. Orwieria Dnpenenenie pacYSTHEIX BEAHIHH

PacHETHaA TaAWHN © YHETAM MBHBABCK: STp + ¢ = 2.8 hkt
Hanycraemios aasnerie: [o] = 4 KT clon 2

Puc. 3.42 Moaycdepuyeckoe THUILIE

Topocde puueckoe aunwe 3]

Hazeanie anemerra | [TEHTESY

HophaTusHeli gokuviekr: [OCT P 52657.2:2007
Marepuan aris s1

[=E] ~  Ceofcrsa. | [odesue.. ~
BHYTpEHHMA AMaMETP AHMLE. D! 1000 rane - s
TonumHa cTekM AHMwA, 510 10 i T X
Mpubaska Ha opposuo, 1 2 - / n
MuMcOEOR QONUCK, €2 08 pam R D
Nowsaexa Tesmonorueckas, o3 g 5T
Iowwa artioprosrd. 1 g -

Pagiye npu BepiHe amana, F: 1000
Panuys cpUAerUA, M2 300 O UensHouTamnoganHos

Pacugrran Terneparypa, T 20 T @ Coaproe va nonoc.
PacugThoe aasneHie (Bes rupocTatuil, p: (@) o RS D

@ Brumperivee ) Hapwxroe 0 Kle/ks.om

Jleterreino FOCT P 520857.11-2007  >>

KT npos. esaproro wea o kpaesoit sore [ 0.6D), Fia: 1 > Hoonua v dyreposia »»
KT PO, £BapHorD Wea & uerTpansHo sone [ < 0.6D), Fibi 1 5 ManoLHEADEEA MROHOSTE >
3 Drmoera Onpenenene pacueTHbix BEAMIHH

PaciETHan TOMLAHA C YHETOM NPMBSBDK: 510+ G = 2.8
[lonycx aemoe paenere: [p] = 14 Ko/ 2

Puc. 3.43 Topocdepuyeckoe qHuIIe

Tun Topochepudeckoro auumia onpeaensercs [OCT 34233.2-2017 (TOCT 14249-
89) 1 MOXeT GBITH IETBHOIITAMIOBAHHBIM, CBAPHBIM U3 TIOJIOC M CBAPHBIM W3 CETMEHTOB
(Puc. 3.44). Tlpu sTOM [UIsl AHUIIA, CBAPHOTO M3 MOJOC M CETMEHTOB 33a7at0Tcsi KOdhQu-
LHEHTHI TPOYHOCTH CBAPHBIX IIIBOB.

(%) UensHowramnosankos (%) CeapHos s nonoc (%) CeapHoe MS cermeHToR
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Puc. 3.44 BapuaHThI HCIIOJIHEHHUS THAIIA

3.15.5. Monozoe KkoHuU4YeckKkoe OHUWe

Monoroe KOHWMECKDE AHMLE X
HazBaHe 3nemeHTa: e konmueckos nonoroe N2l
HopraTHeHbIA goicymenT:  [OCT 34233,2-2017 -
b ITy4ep & Bepls
(®) C npocTem yipenneHnen S
O C TOROMAINGHGIM NEpEX0 AN (O Bes yepennerna
(O € yrpennAwmm Konbuon (®) C npocTem yKpenneHKen
() Bes yepennerms
MaTepran aHmwa: CT3 MpokaT =2
BryTperHHA arareTp amwa, Dt 1000 wm
TonWKHHa CTEHRKM AHMILE, 515 10 M
TOMUMHA CTEHKH CMEXHOMD ANEMEHTA, S: 10 i
Mpwfiasica Ha kopposkio, ol 3 o
. MaTepran sctaekm (s2): CT3 Mpokat >
MHHYCOBOH Aonyek, €2i o8 M| =
! TonwkHa CTEHKK BCTAEKH, 521 10 MM
Mpriaska TexHonorMeckan, ¢ g Mm
ANWHa YH3CTIE BCTABKM, 320 50 MM
¥ron HaknoHa cTeHkn Axwa, al: g °
BeicoTa aHMwa, HA: g7 M
KT NpOMHOCTH Konbuesoro wea, gk: | 1 =
TonunHa yEpennenma, sl o MM 52
K-T NPOYHOCTH NPOADAEHDMD WBa, P | 1 EFS
Anvna ykpennenna, al: 0 L]
TonwHHE YEPENNERKMA, 520 0 MM é\'
Cryqail fdaeneHue | Temnepatypa AnvHa ypennenns, a2: o - &
HarpyKeHna , b T.°C
i 2 MaTepHan KoHHYEeCKoro yuacTka (s1):
Pafioume yonosna i} 20 C73 Mpokar B ~
7
MaTEpHaN UMIHHADHHECKOND YUaCTKaS (S2):
€T3 Mpokat £
WsonAuma v yTeposka ==
aK QTHena ONpegeneHHe PacYETHBIX BENHUHH

Puc. 3.45 ITos10roe KOHUYECKOE JHUIIE

VMst aieMeHTa, HOPMATHUBHBIM OKYMEHT, MaTepHall, TeOMETpHs, KO3((PUIHESHTHI
HPOYHOCTH CBapHBIX IIBOB, U30JLILHS M (HYTEPOBKA, a TAKIKE YCIOBHS HATPY)KCHHUS KOHH-
YeCKOro JHHINA 3aJal0TCsl 10 aHAIOTWH C LIUIMHIPHYECKOW obedaiikoil. Twun mHMIIa
ompenensiercs [OCT 34233.2-2017 (IOCT 14249-89).

Onnusa “Illtynep B BepIIMHE JHUINA UCIOJIB3YETCSA B CIIydasX, KOI/la MOAEIHPOBa-
HHE KOHCTPYKIMH KOHMYECKHMM IEPEX0JIOM JaeT HEKOPPEKTHBIN pe3ynbTaT (Hampumep,
JUISl TOPU30HTAJIBHBIX COCY/IOB Ha CE/IIIOBBIX OIOpax).
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3.15.6. Kpymoe koHu4yeckoe OHuuwe

Kp}"‘l’DE KOHMYeCkOe AHMLLE

HazeaHne anemeHTa:

Pazmepe no HA
THn AHHWa
(@) Conpasente ¢ UHIMHAR. ofeqaikoi

(O Conpsscerne ¢ urn, oBe4aikon, © KonsLom

MaTephan ofieqafikn:  Cr3 Mpokar

BHYTPEHHHA AHaMETP AHMWLE, D 1000 ww

¥ron HaKkNoHa CTedkk, al: g o
TonwkHa cTeHKK ofiedakikn, ski 1 -
MpHBABEKa Ha KOppOSKH, C1 2 MM
MUHYCOBOM AOMYCK, 2! 0,8 MM
MpHBaBKa TexHONOrHYeckan, o3 g MM

BricoTa AHMWA, HAY 70,1501 n
K-T NpOYHOCTH NPOAOAEHOND WES, (P: | {

K-T NpoYHOCTH KONBUEBOrD WEa, k|

Cnyqai Haenenve | Temnepatypa
Harpy eHus p, MMa T*
Pafoumne yonosma a 20

|:| AedekTel no FOCT 34233.11-2017 =3

M30NAUMA W DY TEpOBKS =3

HOpHMaTHEHEIA ACKYMEHT! [OCT 34233,2-2017 =

(O Conpsserne ¢ urn, oBeqaiKon, © TOPOBOH BCTaBkoN

(0 Conpsiserne © urn, ofieqakikor, Ges yrpenneHHs

QK OTHEHA

x
==
R
MaTepHan yqacTka 51 (st} C73 Mpokat .
MaTtepman y4acTka s2: CT3 MNpokat -
=30
ToMWKHA CTEHKH BCTABKH, 518 15 R
TOMWMHA CTEHKH BCTEBKK, 521 5 e
o AnkHa y4acTka BcTaskk, al: g HMH
- AnMHa y4acTka BETaBkK, a2i 5 R
LWTyuep 5 BEpLHHE &7
TN CoBAMHEHKA
() Bes YKPENNEHHA |
(®) C NpocTeIM YKPENNeHHEN o
&1
TonwMHa yKpennedka, s1: g e
AnvHa yrpennenyaA, al: 0 0] |
TonWKHA YEPENNeHKa, s2: 0 bt 2
AnMHa yKpennenua, az: 0 0]
MaTepran KoHrdeckoro ydacTka (1) C13 Mpokat -
MATERHAN UMAMHARHYECKOrD YuacTka (520 C13 Mpokat FS

OnpefeneHHe pacyETHLIX BEAMUMH

Puc. 3.46 KpyToe konn4eckoe qHHIIIe

WwMms snemeHTa, HOPMATUBHBIA JTOKYMEHT, MaTepHai, TeOMEeTpHs, Kod(h(hHUIHEHTH
IIPOYHOCTH CBAapHBIX IIBOB, U30JSIIUS U QyTEpOBKa, a TAK)KE YCIIOBHS HarpyXeHHs Kpy-

TOT'0 KOHUYECKOr'o AHUIIA 3aJa0TCA 10 aHAJIOTMHU ¢ KOHUYCCKUM IIEPEXOA0M.

Omust “IlTyniep B BepuinHe JHUINA’ WCTIONB3YETCS B CIydasx, KOT/Ia MOJEINPOBa-
HUE KOHCTPYKITMM KOHWYECKHUM IEPEX0JIOM JAaeT HEKOPPEKTHBIM pe3ynabTaT (Hampumep,

JUTA TOPA30HTAIBHBIX COCY/IOB HA CEIUIOBBIX OIIOPAX).

82
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3.15.7. Mnockoe OHUWe

[Mnockoe gHHmeE fkpbILKa PZ|
Hasgarue anemerta: LI [kobiwka] N2 K.OHETPYKLMA GHMLL M KPBILUEK
HopraaTueHei gokyrerT: TOCT P 52857.2-2007 - @ 1 O 8
M arepran gHuwa: O2 O3
Cr3 -  CeoicTea.. L
T ?DHCTBa Ho6aEuTE. O3 O1
BHYTPEHHME AWameTp 1000
CMERHOrD 3 nemenTa, 0 rr 04 O
TONWHHA CTEHKW CMEXRHOTD 3 NEMEHTE, 2 1) M
TonwuHa cTeHkM aHuwa, 1 i Os5 O12
Mpudiaeka Ha kopposuio, ¢l 2 ™ O O13
MuHycosoii gonyck, ¢ g ™
. o7 O
Mputiaeka TerHONOrM4ECKan, 3 ) ™
K.co -7 NpoyHOCTH cEapHoro wea, Fi q [ Q15
PacuéTHan Temneparypa, T: 2q T ME00AUMA 1 PyTEpOEKE >3

FacuéTHoe gaeneHue [Se3 rapocTaTuEmM], o

Karer cBapHoro wea, & 2 it
(® Bryrpentee ) Hapywroe 0.1 MM

QK OrtreHa OnpeneneHye pacYETHHIX BEAHYHH

| Donyckaemos aaenenue: [p] = 0.0284 MMNa

Puc. 3.47 Iliockoe qHUIIE

Wmst sneMeHTa, HOPMATHUBHBIA JOKYMEHT, MaTepuall, reoMeTpus, K03 HUIMESHT
MPOYHOCTH CBAPHBIX IIBOB, 30K U HYTEPOBKA, a TAKXKE YCIOBHUS HAPYKEHUSI TLIIOC-
KOTO JTHHINA 3a/Ial0TCS [0 aHAJOTUHU C MUIUHIPUYECKON oOevaiikoi. Tl KOHCTPYKIMU
naunia onpenaensercs TOCT 34233.2-2017 (TOCT 14249-89) u npusenen Ha Puc. 3.48.

® 2 ® 3 ® 4 ®5

& 10 (ORY @12 @13
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Puc. 3.48 Bapuants! ucnosnennst gauma no FOCT 34233.2-2017

Hocrtynen pacuer auuma mo ASME VIII-1 (BapuanTsl KOHCTPYKIMK MPUBEACHBI Ha
Puc. 3.49).
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Puc. 3.49 Bapuants! ucnojnenus gauma no ASME VIII-1
Jliisi MoIlemMpoBaHus pe3epByapa, OMHPAOIIErocsi Ha TPYHT, JOCTYIEH Pacyer Io
[Omuoka! UcTOYHHK CCHLIKH He HaliaeH.].
st nekoropsix koHpurypaumii (PBC, “be3 pacuera”) noctynHa omnims “YcTaHOBKa
Ha GyHIAMEHT” — B 3TOM CJIydae aBTOMATHYECKH MOJIEITUPYETCS 3aKperIeHHE MOJICITH 110
JTHHILY.
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3.15.8. Mnockoe OHuUWwe ¢ pebpamu

MAockoe aHMLe/kpbILIKE © pEBpami KECTKOCTH X

CHEWHEI 3NBMEHT!  Ofieualiica UMNHHAPHHECkaR M2L
KOHETPYKUMA AHHLL W KPbILSK
(O Bes sy n oo (® Ceryncod (O C Gofioiukori

Ha3BaHHe INEMEHTE!  Auauie nnockoe(kKpbILKka) © pét

HopMaTHEHBIA ACkyMeHT:  MOCT 34233,2-2017 -

Matepnan: C13 Tpyba ceapHan b3 Q
BHyTp. anameTp cMexHoro anemeHTa, 0t 1000 MM 0 l
TONUMHE CTEHKN CHEMNHOrD 3NEMEHTS, 51 1 D dy
TONWHHS CTeHRH AHAWa, s13 10 i =t
MpHBaEKa Ha KOPPOsHHD, €11 2 MM m:u
Mrycosoi Aonyek, €20 o5 MM B3 . ‘ :J?
MpHBaska TexHonaruusckas, 3: g - S F— !
3 Dy=D [&
]

@ Vicnonerve 1 () Wicnonsermke 2 () WMononHerme 5

Ko3-T NPOYHOCTH CBAPHOTD W, §: 1 =

Crywaii fasnerue | Temnepatypa
Harpykerua P, MMa T,°C fononHMTensHae yohnme Ha uenTp, OO
BHyTpeHee 1 200 @® Onpsaenats npn pacuete () Bpydryia
HapyxHoe -0,100 100

NapameTpel pedpa (c y4EToM KopposHH)

MapaneTpel BTy Nk GoBsILKH Matepnan: Cr3 Tpyfa ceapHan »>

KonnecTen pefiep, ni g,

MatepHan: C13 Tpyfa ceapHan S
Beicata, HI: 100 pm LUHPHHa NprEaperHoro yqacTka, b zg ™
PaccToAHHE OT NOBEPXH, AHWWE, hO: 2 G BricoTa cedsHi, hi gp ™
TonlHHa cTsHKM, SD: 1 -
ArareTp, do: G
Mpriaeka i TonwHHe cTerkm, ot 0 Fir

PACCTORHHE A0 LEHTDE TANKECTH, &
Tun npodwng petipa A0 UEHT! 28,6 M

Mnowane cededna, A g,001 M2
®1 0203 O+ : MOMEHT MHEPLMA Ceueri, D! 2 083e-007 ne
Os Os O7 BuicoTa pefipa, Hp: 50 MM
hi =
() Onp. nonbaosaTenem w e K-T NPOMHOCTH ceapHore wea pédep, gp: 1 =
! Onpe AeneHWE PAcUETHBIK BEAWYMH
e

COPTameHT =3 QK QTHEHS

Puc. 3.50 [Inockoe gHUIIE ¢ pedpamu

Tun npodus pedbpa u ero pasMepsl 3aJal0TCs M0 aHAJOTHH C KOJIBIIOM KECTKOCTH
OUTHHAPUIECKON 00eTalKH.

K nentpanpHON 9acTH AHHUINA BO3MOXHO IPHUCOEAMHUTH JTOUYEPHUH 3JI€MEHT (LH-
JUHIPUYECKYI0 O00euaiiky), YTO IO3BOJIUT AaBTOMATHYECKH OIpPEACNIUTh HArpy3Ky Ha
uentp Q. Ecnu naHHas Harpy3ka NpHKJIaIbIBaeTCsl BpYYHYIO, OHA YYUTBIBAETCS B MOZEIH
U TIEPENAETCA Ha COCETHHUE DIIEMEHTHI.

K mrockoit yacti nHMIIA BO3MOXKHO NPHUCOEIMHUTH IITYLEphl (Bpy3kH). Eciu pac-
YEeTHBIH HOPMATHB IIPEIyCMaTPHUBAeT y4deT OCiabieHHs JHWINA, BPEe3KH OyAyT paccMart-
pHUBaTHCS KaK OTBEPCTHS.

I[OCTyHHLIC BapHaHTbI UCITOJIHCHUA AHUIA TPUBEICHBI Ha Puc. 3.51.
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y

Puc. 3.52 BapuaHThl ncnoJiHeHUs THUIIA ¢ pedpamu mo EN 13445-3

Hocrtynen pacuer o [66] gaumia ¢ opedpenrem B Buje cetku (Puc. 3.53)

Puc. 3.53 I[1nockoe qHuIne ¢ opedGpeHNeM B BH/€e CETKH
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Jnst MozpenupoBaHUSI TakoW KOH(UIypalMu CleAyeT BBECTH KOOpAWMHATHI pEdep,

[73¢2)

pa3acJICHHBIC CUMBOJIOM ", B OJIHOM W JABYX IJIOCKOCTSX.

JIist HeKOTOPBIX KOHUTYpaIiid JAOCTYIHA omnus “YcTraHOBKa Ha (pyHmIaMeHT” — B
3TOM CITy4ae aBTOMATHYECKH MOJEIUPYETCs 3aKpeIUIeHHe MOJIENU IO THUILY, a TaKkKe
UCKIIIOYaeTCs pacyeT pedep Ha IPOYHOCTb.

3.15.9. Mnockoe OHuUWe ¢ yueHmMpasbHbIM omeepcmuem

JlaHHBII 371eMeHT BeieT ce0sl B KOHCTPYKLHMH IT0JOOHO KOHUYECKOMY mnepexojy (co-
31aeT nepenaj quamerpoB). K MeHbleMy quameTrpy MOTyT OBITh MPUCOEIMHEHBI COCeI-
HHE DJIEMEHTBHI.

Mnockoe AHMLLE © LEHTPANBHEIM OTEEPCTHEM s

KOHCTRYRUMA AHMWE

HazBaHHE 3NEMEHTA!  Mnockan KpeIWKE © WEHTRANEHE
Wryuep [ Mepecrasmrs

HopraTheHei aokyMenT:  ASME VIII div.1 < a5
MaTepnan aHMUa: 0972 Nikct =5 e I T .
TonuwKHa KpEIWKK, B gn iF
Mpwbiaska Ha kopposnia, cl: 2 - g &
MHHYCOBOH A0MyCK, €2 0,5 MM S *
MpriaBka TexHoNorHHeckan, c3! g ™ ﬂ*
Ofievarica
BHyTPEHHHA AHaMeTp ofiedadiid, Bs: 1500 wM
TONUMHA KOHMUBCKOR YacTH BTy KM, gls: 50 MM
TONUMHE LMIMHAPHYECKOH HacTH BTy kK, gOs: 20 MM "
ANMHA ULAMHHADHUECKOro yyacTka, hls: 21 M
ANKHa KoHHHeckoro yuacTka, hst 51 MM ME0nauna n hyTepoeka =
LiTyuep
BHyTpeHHIiA anameTp oTeepcTws, Bn: 2np o5
. AQNonHUTENsHEIE OTEEPCTHA
TONWHHE KOHHYECKOH YACTH BTYAKK, Q1N 4 ™ Paarys, Rs, | ¥ron, 8, | Huamerp,
TOAWMHE LANMHAPHYECKOR 4acTh BTy Ak, gn: 30 MM MM dh, mm
AMHHE UMIMHAPMHECKoro yyacTka, hon: 20 MM 1 526 0 100
AMMHE KoHKUeCKora yuacTka, hn: 50 MM 2 400 20 100
Cyyai MaeneHue | TemnepaTypa
Harpyxenna [ (¥ine > AoBEEHTE. .. Y¥AEMMTE...
Pafoume yonosma 1 20
oK OTHMEH

Puc. 3.54 [1nockoe THUIIE € HEHTPAJIbHBIM OTBEPCTHEM

Onuust “ITyuep” 3agaeT HaTUuue/OTCYTCTBHE XBOCTOBUKA HA MEHbBIIEM JAHAMETPE
(Puc. 3.55.)

Onuus “IlepecTaBuTh” 337]a€T OPUEHTALIUIO 3JIEMEHTA BJIOJIb OCH COCY/1a.

S8 b B b bal Bo By £ e o
v ; tia
-] &l -
1 - Ny o
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a) 6e3 BTYJIKH

0) c BTyJKOii

Puc. 3.55 BapnaHThI HCTIOTHEHHSI THMINA C OTBEPCTHEM

Onmus “JlonoTHUTENBHBIE OTBEPCTHS” TIO3BOJIIET yUecTh ocnabieHne nepdopamnuei
(IOTIOTHAUTENEHBIMU MEJIKUMH OTBEPCTHAMH, PACIOIOKEHHBIMH B KpaeBOH 30HE JTHUILA).

3.15.10. OeasnibHasi KpblWKa

JIaHHBII JIEMEHT MOXET OBITh MIPUCOCTUHEH K OBATBHOMY IITYLIEPY.

s
CBansHas KpLIWKA

HazBaHue 3nemerTa | OpansHan kpeiwka Mol

Mp1coeanHena K | DgansHei wryyep Nel

HopraatHeHei gokyreHt: | PO 10-249-98 IZ|
Marepuan kpeILkm
erd

B 0b Wi BHYTPEHHWEA AMAMETD WTYUEepa, o | 300
MEHBLUMIA BHYTPEHHUE AWaMETP WTYLEPa, M | 200
MEHELLIMIA AHAMETP MMHKMM pacnonoxerua domroe, Db: | 250
Mputiaek.a Ha kopposui, c1: |2
Munycosoi aonyck, c2: |

MpuBaBka TExHONOrMYECKaRA, C3

KonuiecTeo Goaros, n:
TonwwHa cTerkmd, s1: |20
T0AWHHE BHE YNAOTHEHKA, 530 |18

MeHBWMWA cpeaHWil aWameTp npok naakW, Du: | 220

PacuéTHan Temneparypa, T: |20
FPacuétHoe gasneHue [Ge3 rugpocTatukm), po

@ BryrpeHree () HapyskHoe |1 MMa

FarA

FarA

FarA

FarA

FarA

1] [a]
HapysHeiA auareTp Goira, d: Qg |E| (2]
12

FarA

FarA

FarA

THn KpBIWEL
WenonHerue: @ Tun1 ) Tun2

[ OTmeHa ] [aneneneuue PaAcYETHBHIX Benu-mu]

Puc. 3.56 OBanpHasi KPbIIIKa

Bo3moxkHbIe BapuaHThl UcHoHeHHs: Kpbiiky 1o Pl 10-249-98 npusenens! Ha Puc.

3.57.
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Puc. 3.57 BapuaHTbl HCIIOJIHEHUSA KPBILIKH

3.15.11. Cepepuyeckoe HeombopmosaHHOe HUWe

Cipe puueckoe He oTODPTOBAHHOE AHMILE [KPbILIKA gl
| K.OHCTRYKLMA AHAIL M KDBIWER
HazeaHue 3nemenTal |Neuwe coepriecros neattiopt @1
HopratueHbi gokyreH:  TOCT P 5285722007 -
Marepuan aruwa: Oz
Cr3 - Ceodctea. | Jodaeure..
BHUrpERHWE grareTp (@)]
craerorasnemerra, D: 1000
ToNWKHA CTEHKK CMEKHOND 3 N8MEHTS, () M O 4
Panyge amawa, Fe: 1000 e
TonuuHa cTeHkd aHHwa, s1: 1 [ Os
MNpufaska Ha kopposdo. cl: 2 MM O
E
Murycosol nonuck, ©2: g M
MNpudaEka TerHonorHyeckan, ¢ o Wzonauua v fyTepoeka »> | Manoumkn, npoyuHOCTE »>
K.o3ep-T NpoMHOCTH CEApHOrD Wea ]
OPEDHHECKUR SertieHTos, Fi i2a
K.oa-T NpouHOCTH KONEUEEOrD CBAD. WES 4 s
no kpamn aHuwa, Fik:
Pacuéthan temneparypa, T: 2 T
PacuéTHoe gaEnsHHE [G8S rHIPOCTATHEH), i
(%) Bryrpernes () Hapwwroe O klc/kE o
Deserterno FOCT P 52857.11-2007  >»
ak Otvera OnpeaeneHHe PACYETHBIX BEAWMHH

PacuéTHan ToAwmHa © yeETar nputasor: s1p + ¢ = 2.8 vm
Jonyckaemos gaenerue: [p] = 667 klalom™ 2

Puc. 3.58 Cpepuueckoe HeoTOOPTOBAHHOE THHIIE

WMs aeMeHTa, HOPMATHBHBIN JTOKYMEHT, MaTepHall, TeOMETpHst, KO3()(PHUIIHEHT IPOYHO-
CTH CBapHBIX IIBOB, M30JSIHUS U (QYTEPOBKA, a TAKKE YCIOBHS HATPYKCHHUS ILIOCKOTO
JHUIIA 33JaI0TCs 110 AHATOTHHU C HIJIMHIPUYECKOW oOeuaiikoi. THUIl KOHCTPYKLIUK JHUIIA
ompenensiercs [OCT 34233.2-2017 ('OCT 25221-82) u npuBeaeH Ha Puc. 3.59.

® 1 ® 2 ® 3
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Puc. 3.59 BapuaHTbl HCIIOJIHEHHS THUIIA
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3.15.12. Wimyuyep (epe3ka)

lllryuep
HassaHHe anemerTa:
Hopratuereid gokymen:  TOCT P 52857.3-2007 -

Marepuan uryuepa: Pazmepel no FOCT >3

Cr3 - Ceoiictea. | Hdodaewts..
BiHyTperHuil arameTp wryuepa, & 100 b
Tonwnna cTeHkm wryuepa, s1: 10 rm
CymmapHan NpMGAaEKa K ToAW., 5 2 (2]
Innna HapysHoi wacTi wryuepa, ;1o M
DruiHa sHyTp. wacTH wryuepa. |3 1op M
TonwwuHa BHYTR. 4acTH WTyuepa, 53 10 b
Mputiaera Ha koppozd, cs1: g b
PacugtHan Temnepatypa, T: o o
FacugTHoe naeneHuMe (B85 ruipocTaTLIKY). b
(& Brytperree (O Hapywtoe o klc/kE.ct
HAKNAOHOE KONkBLD
Marepuan konbua
Cr3 - Ceoiictea. | Hdodaewts..
WipuHa komsua, 210 i
TonwuHa Koneua, 2 1q MM
M aTepuan EHYTpEHHER YacTH
Cra - Ceolictea.. | Hofaeus..
CEAPHEIE WEBEI:
F-T MpoyH. npogonsHora ceapHora wea, Fil 4 33
K-T NpoyH. cBapHoro Wea ofeqaiiki & 1 5

30HE BPE3KH Wryuepa, Fi
MUHUMANEHEIE PaZMEDEI LIEOE:

Dela: 10t Deltal: 100w DeltaZi 100 pam

ok OTeHa

FPacusTHEIE CHetel WTYLEPOE
1 - HenporogAwmi Ses
YKPEMNNEHUa

@) 2 - Mpoxoaawue Ges
YK PEMNNEHHA

3 - Henpozooawmii c

HAKNENHEIM KOELOM
(@] 4 - MNpoxoaAwmi ©

HAKNENHEIM KONELOM

® 5 - C HarknagHeIM KonbLom
W BHYTP. 4aCThiO

() & - C oTfoproskoi

() 7 - C TopoEoil BCTaBkai

() 8- C BBapHEIM KOALUaM
PACTIONOAKEHKE:

() PagiansHbii

O B nnocrocTit Monep. ce4eHus
() CmewgH LI

(%) HaknoHHIH
CraeweHue, Lur

1 ™M

Yron crewesqn ocd, Teta:

n -

Yron HaknoHa OCI4, gamma.

il -

Jron oTKADHEHKA OCW. omega:
n -

H3009u14a W pUTepoBka > >

(X

Hen. ofo3HaeHHE: |liry ep Mol TIPHCOBAMHEN K Qfeyaiica uiamHapHieckan Ml

Manounknoean NpoYHOCTE: >

p! PacYETHLIX

JHaMETP OTBEPCTHA, He Tpebyiow ero ykpenaeHHa; dil = 0 mm
TNonycraenoe Aaenerue: [p] = 22 kMedom”™2

Puc. 3.60 HItyuep (Bpe3ka)

Wms sremeHTa, HOPMATHUBHBIA JOKYMEHT, MaTepHal, reoMerpus, KodddumueHt
MIPOYHOCTH CBAapHBIX IIBOB INTYIEpa W HAKIAJIHOTO KOJbla (IPH €ro HaJM4YHK), a TaKKe
YCIIOBHSI Harpy>KeHHs 3aJIal0TCs 110 aHAJOTHH C IMIMHApPHUYECKor obeuaiikoil. Pacmomo-
KEHHE IITylepa OmpenessieTcs B 3aBUCUMOCTH OT THIA 3JEMEHTa, K KOTOPOMY IITYLEp
npucoequHsercs. g HMIMHAPHUECKON U KOHUYIECKOH 00edaliky, a Takke KOHMYECKOTro
JTHMIIIA MITYLEp MOXeT ObITh paguanbHbiM (Puc. 3.61,a), pacrnonararbcst B INIOCKOCTH T10-
nepeuHoro ceueHus (Puc. 3.61,0), cmemenubiM (Puc. 3.61, B), a Takxe NpOU3BOJIBHOTO

pacniosoxenus (Hakinonusiil) (Puc. 3.61, r).

92
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(a) PamnansHbrit (6) B mI0CKOCTH MOMEPEYHOr0 CEUSHMUS

"

(8) CmenieHHBII (r) HaxmoHHBI#H

Puc. 3.61 BapuaHThI pacnoJioKeHus MITYIePa HA MUJIHHIPHYECKOi 00euaiike

JInst BEIYKJTBIX JAHUDL (B TOM 9HCIE s ChepUUecKuX HeOTOOPTOBAHHBIX) IITYIIED
MOYKET 3a/1aBaThCs KaK B MOJSIPHOM, TaK U B IEKAPTOBOW CHCTEME KOOPAMHAT, OBITH pajiu-
AIBHBIM, PACIIONAraThCsl BIONb OCH COCYId, & TAKXKe MPOM3BOIBHOTO PACIIONOKEHHS
(nakmonnsiit) (Puc. 3.64). JIis IUIOCKUX JHUII MPETYCMOTPEHO PACIIONIOKEHUE MITYIIEPOB
TOJIBKO NEPIEHIUKYIISIPHO IOBEPXHOCTH.

JUis BpPE3HOro INTYLEPA, BBIIOJHEHHOTO 3alOUIALO C
BHYTPEHHEH IOBEPXHOCTBIO O0€YaMKH, CIeAyeT BHIOpATh

21

koHpurypanuto “Tlpoxosiuii” u 3aaath 13=0.

Just mrynepa ¢ ordoproBkoii BHYTph (Puc. 3.62) cie-
JIyeT 3aJ1aTh OTPUIATEILHOE 3HAYEHUE BRICTyMA “X”.

Puc. 3.62 Itymep ¢ oT-
0GOpTOBKOI BHYTPh
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liryuep (X]
HaseaHue 2 nemeHTa; Hen ofosHauerue Wryuep M2 NpucosaMHEH K JHHWE chepHYeckos HEOTESORTOBAHHOE (K
HopMaTUEHEIR gokyrenT:  TOCT P 52857.3-2007 - RS S D G IS

1 - Henpoxogawwn Ses

M arepuan uryuepa: P o TOICT 55 o YKPENNEHMA

Cr3 -  Ceofictea.. | HofapTs.. (@) 2 - NpokoaAw KA Ges

YRPENNEHMA
BHyTpenHui anareTp wryuepa. d: 100 bt
3 - Henpoxoaawmi ©
TomuuHa eTerkd wryuepa. 310 g Pt HaKNEIHBIM KOBLOM
CyrmapHan Np1GaEka K Tow.., cs: 2 () (@) 4 - MNpoxoaAwi ¢
. HAKNEIHEIM KOMBLOM
[ nuna Hapykroi 4acTH wmyuepa, 1 100 M
n I ® 5 - C HakAaaHEIM KOMBLOM
AHE BHYTP. 43CTH wTyuepa, 13 100 M M BHUTD. YacTbi0
TonwKHA BHYTP. 43CTH WTYLEPA. 53 1) M ) &-C orfopraskai
Mpubiaeka Ha kopposum, c31: o] (O 7 - C TopoBoi BCTaEKD
PacuéTHan Temneparypa, T: 2p e () 8- C BBapHEIM KONLUOM
FacuéTroe nasnenue [Ges ruapoctarikm). p PACTONOXEHWE:
& Bryrperree (O Hapysros 1 klc/kB.cr O PaguansHeii Eucrenia koopauar: () Monsprian O ﬂzap‘roﬁa
0 ¥’
HAENAOHOE EONBLO ) Baons ocu /
Marepuan konbua "
(%) HaknoHHeIH A
Cr3 - Ceofictea.. | Hofaeurs.. ChielEHAE, R
WipmHa konewa, 12: 100 e ] o
TonuuHa koneua, s2: 1 o Yron crewesqn ocd, Teta: o
1] ” N
MaTepHan BHYTPEHHERN YaoTuH:
. Yron HaknoHa oo, gamma:

Cr3 -~ Ceofictea. | [ofaeuTs.. p

CEAPHEIE BRI

KT mpouH. NpoaoneHora ceapHoro wea, Fil: 33
K-T npouH. cEapHoro wea ofevaking B 1

=0HE BPEEKM WTYLEpa, Fi: 2

g A Rt LU 055 H3009u14A W pUTepoBka > Manoumknosan npoyHOCTES >
Deka: 10t Dekal: 10w DelaZ 100 mm
ak OTreHa Onp PacUETHHIX
HuameTp oTEepcTHA, He Tpetytowera ykpenneqis: di = 5130 mm

Nonycraemoe gasneHue: [p] = 22.1 kledom”™2

Puc. 3.63 llITtyuep (Bpe3ka) Ha chepuyecKOM HEOTOOPTOBAHHOM THUIIE

Y &

PaguansHbIi Bnons ocu HaxonHbIi

Puc. 3.64 BapuaHTbl pacnoJiokeHHsl IITYepa HA THULIE

PacueTHas cxema mrynepa onpenesnseTcsi NpUMEHsIeMbIM HOPMATHBHBIM JJOKyMEH-
TOM, BapHaHTHI NIpuBeieHb! Ha Puc. 3.65.
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1 — wempoxomsmmii 2 — mnpoxoidmui 3 — Hempoxondmuid 4 — TPOXOIAIIHA
0e3 yKperuieHus 0e3 yKperieHus 0e3 yKpermieHus 0e3 yKperIeHus
5 — C HakmagHBIM .
A . [ — C ropooii 8 — C BBapHBIM
KONBIIOM ¥ BHYT- 6 — C 0TOOPTOBKOM o
BCTaBKOI KOJIBLIOM

pEHHEN YacThbio

Puc. 3.65 BapuaHThl HCIIOJITHEHHST BPe3KH

Hexotopsie HopmaruBHble nokymeHThl (PJ] 10-249, TTHAD I'-7-002-86) mpeamnona-
rarT MOJCIIMPOBAHKE MMOJIT OTBEPCTHUH (U1 pacyeTa mepeMbIYeK H 00IIero Ko GuIiueH-
Ta OCHablieHHs), a TaK)Ke OTBEPCTHE B BHJE CTYNEHUYATOro CBepiicHUs. B 3ToMm ciyuae
CTaHOBHUTCSA AocTymHa onuus “Psit otBeperuit’” (Puc. 3.66)

Pag oteepcTii
PAaR oTeepCTMi
Tun paaa
(@) MonepeuHEIl MPAMOIT PAEHOMEDHEIR pAL
() NMonepeuHkil 2yBUaTHIR PABHOMEDHKIT paL
(O MpoAoALHbIT NPAMOI PABHOMEPHLIN PAA
() NMpoponkHLIR 3yBYATEIT PABHOMEPHEIR pas
() KopuaopHoE PaBHOMEPHDE None
() Kocoli pasHoMepHEIi pag

() Munoobpastoe none

YWcno oTEepcTHi (pALoE), Nt 1
MonepeuHsi war, ti: -

CTyMeHYaToe 0TBEPCTHE
Auametp d1;d2;...dn: 100;110

BuicoTa y4acTka 51;...50: 55

OK

() HEpEEHOMEDHKIA
(7 HepaBHOMEDHLIA
() HepaBHOMEPHLI
() HepaBHOMEPHLI
() HepaBHoMEpHOE
() HepaBHoMEpHLIA

X

OTMeHa

Puc. 3.66 Onuun “Psin orBepceTHii” u “CTyneHyaroe oTBepcrue”

PykoBOACTBO nonb3oBaTens

95



Pacyer Ha NpOYHOCTb COCYAOB M annapaTos

Ha Puc. 3.67 npezncraBieHbl BO3MOXXHbIE BAPUAHTBI TI0JIST OTBEPCTHIA.

ITonepeunslit npsimMoit pas- [onepeunslit 3y0uaTsiii [Monepeunslit 3yOuaThIit
HOMEPHBIN psiz PaBHOMEPHBIN Ps I HEpaBHOMEPHBIN Psil

ITonepeunslii npsiMON He- IIponosbHBIM NIPAMOi paB- [Munoo6pa3zHoe mone
PaBHOMEPHBIN psijg HOMEPHBIN psijg

[IpononbHBI 3yOuaThIii IIpononbHeIi IpAMOii He- [TpoonbHBIi 3yOuaThIii
HEPAaBHOMEPHBIH psif PaBHOMEPHBIN PsT PaBHOMEPHBIN PsII

Kopunopnoe nepasHomep- Kocoii paBHOMepHBIi1 psin Kopunoproe paBHOMEpHOE
HOE T0JIe nose

96 PyKOBOACTBO NONb30BaTENS
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Kocoit HepaBHOMEpHBI psij

Puc. 3.67 locTynHble BApHAHTHI MOJ OTBEPCTHIA

HpI/I paauajIbHOM PACIOJIOKCHUN HITyLUEpa I HHJ’IHH}IpH‘IeCKOﬁ U KOHHYECKOI

o0euaek, a TaKxKe

BBIITYKJIBIX OHHUII BO3MOXCH pPAacCyYE€T MNPOYHOCTU MCCTa BPE3KU OT

BHCIIHUX CUJI 1 MOMEHTOB, KOTOPBIC 3a4at0TCA MOCJIC HaXKaTUd KHOIIKU .

Harpysen Ha wyyep X
Hopmatue: MOCT 34233,3-2017 (Harpyskn)
Harpyaic ANA HAINOHHEIX WTYLEPos 33A3I0TCA TONLKS
ANA NEPEAZYH HA APYTHE 3NEHEHTE ANMNaPaTa
Harpyzkm

() onpeaenaTs nNpr pacueTe MPHKNAALIBATE KaK BHEWHHE

®) 3aaapaTh BpyUHVD [ inviakoriiz, o BRax Resimiasi

[ Harpyskn BRAMMEKT COCTABARKILYHD OT ASERSHHA

MBETO MPHACHEHHA HEFPY3OK

(O B MecTe Bpezku

(® Ees yueta

Crywaii
HarpykeHus
Pafioune yonoema
MNponapka

¥CnoeMa ueneraHmi

(®) Ha cpese natpyéka

YUET CTECHEHHOCTH OT TEMMER, AethopHalmi

CHETSHME KOOPAHHET HAMDY30K
(® Nokanshan
(O FnoBansHas

(O Cyuetom

Ocesas cina {npw
pacTaxkenum "-") Fr, H

Caenrosas
Harpyska Fo,H

Cagwmrosas
Harpyska FLH

OkpyHoit
romeHT hc,Hm

Mp oo AbHSI

KpyTatn
momeHT Ml Hm

mameHT hit,
0
Q

0

0
0
0

0
0
0

0
0
0

oK OTheHa

Puc. 3.68 Harpy3ku Ha mryuep

B stoMm ClIydac, IOMUMO YKPCIUICHUSA OTBCpCTI/Iﬁ OT JaBJICHUSA, TIPOU3BOJAUTCS pacCuCT

OT BHEIIHUX CHJI M MOMeHTOB 110 BeiOpanHomy HJI: TOCT 34233.3-2017, P/1 26.260.09-
92, WRC 537(107) /297, EN 13445-3.

Hal"py3KI/I MOTyT OBITH OIpCACIICHbI aBTOMATUYCCKU NIPU paCcdCTEC OT HNPUCTBIKOBAH-

HOro K MTyHepy O3JIEMEHTa,

wim 3anaHbl BpyuHyro. Ilpm axktuBaumu QyHKINH

“IIpuKJiaipIBaTh KaK BHEUIHNE” 3a/laHHBIE Harpy3KH OT INTylepa OyayT nepenaBaThcs Ha
JJIEMEHTHI BCEel MOJIEIN.

PykoBOACTBO nonb3oBaTens
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

Onuws “OAMHAKOBBIC BO BCEX PEKUMAX’’ MO3BOJISCT N30€KATh 3AIIOTHECHUS TAOIUIIBI
Harpy30K WHIAUBUAYAIBHO MO KaXJAOMY PEXUMY, €CIH Harpy3Kd OJWHAKOBBI WA OTJIH-
YaroTCs HE3HAYHUTEIBHO.

IIpu momomu pysKIME “CHcTeMa KOOPAWHAT HArpy30K~ HATPY3KHA MOTYT OBITH 3a-
JIaHbI B cucTeMe KoopauHat mrynepa (“JlokanbHas™) UM B CUCTEME KOOPAMHAT MOJENIN
(“I'mobanbHas™).

[pu pydyHOM 3a1aHUM HATPY30K MOXKHO JTOIIOJIHUTEIBHO YKa3aTh, B KAKOW TOUYKE OHH
npuiIokeHsl (ommms “Pacmonoskenne Harpy3ok”). Ilpu 3agaHun Harpy3ok Ha cpese Tia-
TpyOKa, BO BpeMsi pacyeTa OHM aBTOMATHIECKHU [EPECUUTHIBAIOTCS C YISTOM IHHSI |,

B ciydae mockoro aHuima ero paboTOCHOCOOHOCTH OT JEHCTBUS AaBJIEHUS OLCHU-
BACTCS C yIETOM HAIW9HS OTBEPCTHIL.

[Tpu 3ananuu cuia U MOMEHTOB 0c000€ BHUMaHUE HEOOXOAMMO OOpaTHTh Ha 3HAKU.
[MonoxxuTenbHbIE 3HAYEHHS COOTBETCTBYIOT HAIpPaBJICHHSM, OOO3HAUCHHBIM Ha CXEMeE.
[MpuBenennas Ha Puc. 3.68 pacuetHas cxema MpUMEHHUMa TOJIBKO JJIsl PAHAIIBHBIX IITY-
uepoB. J[ns Apyrux BapuaHTOB KOHCTPYKIMH HEOOXOAMMO KOHTPOJIMPOBATH HAIIPABIICHHE
Harpy30K N0 OTOOpa)kaeMOil MOJENH, TaK KaK CHCTeMa KOOPIHMHAT IITyLepa B OOIIeM
cllydae pa3BopauyMBaeTcs CHauala Ha yroi 0, 3aTeM Ha o, ¥ 3aTeM Ha y und y. Hanpuwmep,
CMELICHHBIH MITYLEep MoJy4aeTcs U3 HaKIOHHOTO npH o = 90°.

[Ipu pacuere Harpy3ok o MKD Bpeska NpecTaBiseTcss B BUIE HECKOJIbKUX 6aioy-
HbIX 3emeHToB (Puc. 3.69):

®  DJIEMEHT, TOKa3aHHbBIM CHHUM, COCTUHICT HApYKHYIO CTEHKY Hecymiei oOe-
YaKi B MECTE BPE3KH C OCCBOH JIMHUEH 00€9alKH. DTOT DIIEMEHT SIBIACTCS
JKECTKOH CBS3BIO.

®  [ICIIOYKA DJIEMEHTOB, ITOKAa3aHHBIX KPACHBIM LIBETOM, MOJEIUPYETCS HEBe-
COMBIMHU OAJIOYHBIMH JJIEMEHTAMHU KOJIBLIEBOrO CeueHUs. BecoBas Harpyska
NPHUKIAIBIBACTCS K KENTOMY Y311y, HAXOAAIIEMYCsl B LIEHTPE TSDKECTH Ia-
TpyOKa

B 3aBucumocTu ot BI)I6paHHOFO PaCIIOJIOXKEHNA BHECITHNUE HAIrPY3KWU NPUKIAJABIBAIOT-

cs K Touke 1 mam 2.
1
i2 3 |

Puc. 3.69 MoagennpoBanue mrynepa 6aJ04HbIMH 3J1eMeHTaAMH

98 PyKoBOACTBO Mofb3oBaTeNs



MACCAT Bepcus 3.9

3.15.13. OeanbHbIl wmyuep (epe3ska)

Llivyuep

Hazeaue 3 nemeqTa: (i}
M aTepuan uryuepa:

B onbuumit BHYTP. anaretp wryuepa, dl:[ o0
MeHewWi BHYTR.AKaMETP wTyuepa, d2: 10
TonwmWHa cTeHkK wryuepa, 1:| 10
CyrraapHan nputiassa K o, cs| 2

nuHa Hapy#HOR yacTy wyuepa, 1:q10p

Pacugrhan Temneparypa. T:[ 2
Pac4éTHoE HaBbmoYHOE AABNEHHE, p:
() BryTpeHHes

15
() Hapymoe

CEAPHEIE WEEI: .
KT npoyH. npoaontHora ceapHoro wea, Fik|4

F-T MpoyH. cBapHOro Wea ofevakikk & ]
30HE BPEskH WTyuepa, Fis
fuHUManEHEE PA3MEpBI LBOE:

Delta 1

Yen. 0603HEYEHME | (g ansHBI

Hoprarueheii aokymenT: | TOCT P 52857.3-2007

FacuéTHEIS CHemkl WTYLEPOE
1 - Henposoaawui tes
YKPEMNEHAR

o) 2 - NpoxoaAwMi Ges
YKPENNEHHA

@ 3 - HempoxoaAwmi ¢
Hak.N30HEIM KONBLOM

4 - T poxoa A Hi ©
HAKNE0HBIM KONBLOM

@ 5 - C HAKNAHEIM KOO
W BHYTP. YaCTER

() 8 - C BBapHbIM KOMbloM

PACNONOAEHWE
(%) PaguansHeii

CragweHme, Lur
1000

Yron cveweHia ook, Teta
]

Yron oTknOHERMA DCM, DMEgE:

0

MpUCOBAMHEN K| Dfeyaiika UHAMHIPKYECK 3R M1

X

1

£
]

Manouuk.nosan NpoYHOCTES »

[ OnpeeneHue pAcYETHBIX BEN4MH ]

JTuareTp oTEEPCTHA, He Tpetyowera ykpenneHus: d0 = 113.9 mm

Honyckaetoe naeneruqe: [p] = 2.202 MMa
PacuetHbii auameTp orseperia: dr = 104 wim

Puc. 3.70 OBaabHbIii mITyHEp (Bpe3Ka)

Wmst asnemeHTta, Marepual, reoMeTpus, Kod(QdUIMEHT NMPOYHOCTH CBAapHBIX IIBOB

MTyLEpa U HAKIQJIHOTO KOJiblia (TIpY €ro HAJIWYHMH), YCIOBHS HATPYXKEHHs a TakXkKe pac-
TIOJIOXKCHUE 3a/Ial0TCS 110 aHAJIOTHU C OOBIYHBIM IITYIIEPOM.

PykoBOACTBO nonb3oBaTens
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PacueT Ha NpoYHOCTb COCYZ0B M anmnapaToB
3.15.14. Omeod

Oteop X

HasBaHVE 3NBMEHTE:  (7pgg NOL KoHCTpyKUMA 0TEDAS

HopHaTHEHBIA AoKyMEHT: [OCT 34233, 2-2017 M

Matepuan: 3 Tpy6a ceaphan 3

BHYTPEHHHI AHareTp oTEoAS, d:  1on ol

Il
ToMUMHE CTEHKH, 5t 10 - f\
MuHycoBor Aonyok, €2 g M \J
2

MpHasn TexHONOrHHECKAE:

Pasmepbi Mo H »5 A-A
4

€3l g wm 32 g m c33 g W
Paauyc ote0aa, Rt 200 M
OBanbHocTs, art g o

¥rom yiog e Pacnonoxeqne oTe0aa

Vrontubs:  1gp o

K-T MPOHOCTH NPOACTBHOND WES, GP: 1 e ¥

Cayuait Jaenerme | Temnepatypa ~
narpyxernns | p, M B

Oper (iext.press) -1 0
stearning 01 200

W30nAuHA H gy TEpoEKa »> K OTHEHS

Puc. 3.71 OrBog

Wms srnemeHTa, MaTepuai, reoMeTpus, Ko3(Q(GHUINEHT IPOYHOCTH CBapHBIX IIBOB, a
TaKXKe YCIIOBHS HAarpyXeHHs 3aJaloTCsi IO aHAJOTMU C IMIMHAPUYECKOl obedaikoil.
OTBOJ MpUCOETUHSETCS K IITyIlepaM M IPUCOSAMHSAEMBIM K HUM oOedaiikaM. Pacmomo-
’KEHHE OTBOJIA OINIPEAEISIETCS YIJIOM IIOBOPOTA.

KoHcTpykius 0TBO/Ia OnpeessieTcsi BHIOPaHHBIM HOPMATHBOM. Bo3MOXHbIE KOHDU-
rypaiyy 0TBO/a Mmoka3aHbl Ha Puc. 3.72.

Yron ruba orBoga orpanuyeH 90°. [ns moaenupoanus U-00pa3HbIX KOJIeH HEOO-
XOJIMMO HCIOJIb30BATh MMOCIIEA0BATENBHO JIBA OTBO/A.

(B) mrTammocBapHOH (1) mrTaMmocBapHOi
Puc. 3.72 BapuaHThbI HCTIOJIHEHHSI OTBO/IA
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3.15.15. ®naHuyeeoe coeduHeHuUe

DnaHueB0E CORAMHERNE
HasBaHie SIenenTa:  dnanuesoe coepimerve NO1

@AAHEL, N21 ():
[laHHBIE CHEXHOTD SnemerTa
CHENHSIT! SNEMEHT: | LuiTyuep N1
BHyTpeHHwl avameTp, Dt 304,74
Tomua CTemsr, S 9,55

Matepnan: s 516 Gr, 70

MepBei hnanew(konsua)

MaTEpUan: cr3 >
BHyTpeHHul AWEMETD, D! 314,66
Cymapan npubaska, ¢ g o

HapyHslil IVaMeTp, DH: 485

Hna Kowmecol BTy, | 82,8 M

TonuwuHa WNMHAPKHY, YacTi BTYNKKM, 50 4,5593¢ mM

TOMWHHE KOHMY, YBCTU BTYNKM, 51 25,17 mM

Paguycnepexoga, i §,2925 mM

maa Lamakapuy. vacT BTYRH, I o

Toruwma dnanua c scrynon(uwmon), h: 323w

Kpenéx
Marepuan: 35 fos
HapyHuii auakeTp, d: 2237 -

Lononkuensho >

Konnsecreo, n: 12

LvareTp GonTosoit okpykrocT, DB 4318 mn

Pasvepsi no HA »>

TIN NAHLEBORD CORTMHEHIA
®) Npusaprsie BCToI
(O Nnoowe npusapHse
() Caoboarsle Ha KonsLaX

HopraTuBHbIi AOKYMEHT: | [OCT 3423342017 =

@AAHEL, NeZ ()
[laHHSIE CHEXHOD SNEMEHTa

MpuHATS Kak N2 1
O BeTeicTnockuii

() Berbik-C KonbLoM
) Nnocoi-C konbuom

CHeRHEIA neHeHT:
BryTperHl AuaneTD, Dt 31465
[ 3axnaaran aetans

TonuwHa creHian, St 457w
g Vcnonerve nanua

Matepuan: | cr3 >> @ nmoowte O BeicTyn-snania [ Touree
O Wunnas () Bocsmarpartu
BTopoii dnareu(consuo) ]
Matepran: Cr3 >>
BryTpesal anametp, D2 314,56
CymmapHas npvbaeka, ¢ g -

HapykHelli AHEHETD, DH: 485
AnvHa KOHM4ECKOR BTYARK, |* 528 Mm
TORUMHE LMMHADYY. YaCTH BTN, S0: 4,5630¢ 1

TonumHa Kok, $aCTH STYNKM, ST 25,17 | 1w

PaQYCNEpEXORa, 15 6,2025 1

ANVHE WHNHHADIY, YBCTH BTYIRA, [: g =

Tonwura dnanua ¢ snaaunofi(nason), h™ 322

YCNOBWA HATPYXEHUA:
PacuéTHoe naenenme (Bes ruapoctatimat), pr

O BryTpertes @) HapymHos 0,1 Mra
Pacu&THble TemnepaTypoi: (@) Bpyuryic () AsTomarisecki
Th2: 2p B
Kpeneka, T6: 20 =

Npoxnazka

Matepuan: Ceoiictsa... | JofasuTs.

®nanua (koneua), Thi: 2p
MapoHnT no MOCT 481 npn TonuwHe He Bonee 3m Msonawa >>

Pasnepeino HA >>
Hapywront auametp, DH.I: 400w
Wiapia, bn: | 43 M [ et npuBaski npu pacueTe xecTrocTi

Tomuwana, hn: | 5 m fanee >> Orvena

Puc. 3.73 dyannesBoe coeMHEeHNE

Pacuer dnaHneBsIx coenuHeHmnid Bo3MoxeH mo PJ[ 26-15-88, TOCT 34233.4-2017,
ASME VIII div.1, ASME VIII div.2, EN 13445-3, EN 1591-1, [THAD I'-7-002-86, P/l
10-249. Huske npuBeiIeHO CpaBHEHHE HOPMATHBOB 110 yueTy Harpy3ok (Tabnuma 3-4).

Taoauna 3-4

Hopmarus

Y4yeT BHEITHUX
Harpy3ok (F, M)

VYyer VYyer temneparyp-

JaBIICHUS HBIX Harpy30K

P/l 26-15-88

¢ ¢ ¢

I'OCT 34233.4-2017

v v

ASME VIII div.1

ASME VIII div.2

EN 13445-3

EN 1591-1

< | 2| <
|

IMTHAD I'-7-002-86

P N - e

PykoBOACTBO nonb3oBaTens
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

PJ1 10-249 N -

WwMs sneMeHTa, HOPMATUBHBIA TOKYMCHT, MaTepHall, TCOMETPUS U YCIOBHS Harpy-
KeHHs (IIaHIa 3aJafoTcs MO aHAJOTHH C LIIMHApPHYecKoW obeuaiikoir. Tunm Qrmanma
ompenensiercss TOCT 12820(12821,12822)-80 u mpusenen Ha Puc. 3.74.

—

[y [

—
IIpuBapHOi1 BCTHIK IInockwuii npuBapHOi Co cBOOOHBIMH KOJIBIIAMU

Puc. 3.74 Tunbl praHmeBsIX coeTMHEHMIT

Ha Puc. 3.75.-Puc. 3.79 npexacraBieHsl pacueTHblE CXeMbl (pJIaHIEBBIX COCTMHEHUN
no 'OCT 34233.4-2017.

5 R
d d
il | = I
- r D . r D
3 5
I by = by
fzt DCK -fx : DC)’.’
= =
Dg Dy
Dy oy
k L= m—— T
(8) ucnonuenwue 3-4 (7-8) (11-12) (r)

Puc. 3.75. ®aanubl, npuapubie BeThik o FOCT 28759.3-90(a,0,8) 1
T'OCT 28759.4-90(r)
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(a) ucronuenne 1-1 (6-6) (11-  (6) ucnonuenue 4-5 (9-10) (14-  (B) ucnonuenue 2-3 (7-8) (12-

11) 15) 13)
Puc. 3.76. Ilinockue npuBapusbie ¢paanust mo FOCT 28759.2-90
| g ) d ) g - K

d g d 5
REZE FE2E
=y R =y it
R I e R B
o : = r
I = i
& D ES
< L o)
i \ iﬁ: o
ey A sy \‘U ;
= K
_ Dy ' D,
(a) ucnonuenne 1-1 (6) ncrionHenue 2-3

Puc. 3.78. ®aannnt mox 3a:xxumel mo OCT 26-01-396-78

PykoBoAacCTBO nonb3oBaTens 103
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s s
| —— Dens e Do
o
)
= 2 n2
o — Denz
= e
b nl DS
I
| D
. E— ||
(a) (6)

Puc. 3.79. Kontakrupyomue (paaHibi
KonctpykTuBHOE HCHONHEHHE (ruaHIeBOro coemuHeHus npu pacdere mo ASME
VII1-1(2) npuseneno Ha Puc. 3.80.

Puc. 3.80 BapuanTs! ucnosnennii ¢pyianueBoro coequnennst mo ASME

Pasmepsl ¢anieB, kpemnexa ¥ MPOKJIAIKA MOXKHO BBIOpaTh U3 0a3bl TaHHBIX CTaH-
Paatiepe no HI »> ], MIpeIBAPUTEIIFHO BHIOpAB

JAAPTHBIX HSHGHHﬁ, Ha)XaB Ha KHOIIKY
THII (I)J'IaHIIGBOFO COCAMHCHUA U €I'0 UCIIOJITHCHUC. HpI/I OTOM MNapaMEeTpbl YCTAHABJINBAKOT-

cs1 it o6oux (hiaHIeB.

PykoBOACTBO nosb3oBaTens
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Boibop cTangapTHoro (iaHUeBOT0 COBAMHE HHA

AnareTp yenosHeld, Dy |1g

Asenerine yenosroe, Py [g 1

10,00 175

Puc. 3.81 BoiGop crangapTHOT0 hJIaHIIEBOTO COETMHEHHS

s BeIOOpa MpoOKIIaAKK U3 0a3bl JaHHBIX HEOOXOOMMO yKa3aThb e€ MaTepuan W TH-
nopasmep.

Beifop npoknagku X
CeMefiTBO! Fre -
HopraThe ceoficTe: gpy 1591-1, EM 13445-3 Annex G (EBpONEACkHE HOpME) <

HaMMEHOBAHHE !

Thn dinaHua: | MpHEapHEIE BCTEIK McnonHeHre hnaHua: | Mnockue

HopraTHE pastepos: MOCT 15180-56 MpoKNaAKH MNOCKHE ANSCTHYHEIE, DCHOBHEE NADAMETDE M DA3MEDE] -
YenosHsiR npoxoa, Dy () YonoeHoe aaenenwe, Py (MMa):
10.0 - o1 -
cnonHeHKE NpoKNaAKH:
MEnanHEHHE & -

T°C| Ep,MMa | g MMNa HoaddHuHenT m: | | 3

¥AENbHOE ASENEHHE Of%ETHA Npoknaakk, q(ofs: g MMa
YCNOEHEIA MOAYNE CHaTHA, EN: g MMa
HEMETaNIHHECKHE MADCKHE NDOKNALKH i
KOMWPOBATE B MATEPHaNE! NONE30E3TENA Ko3dHUHEHT TPEHHA, UG: 22
PEASKTHROBATE MATERHANL! NONES0BATENA >
oK OTmena

Puc. 3.82 BoiGop crangapTHOM NPOKJIATAKH

Bup auanora (Puc. 3.82) MoxxeT OTIM4aThCsl OT NPUBEICHHOTO U OMPENEIseTCsl CO-
YeTaHWeM TuNa (DIaHIEBOTO COEJMHEHHS, €r0 WCIIOJHEHUs M BHIOPAaHHOIO MaTepHaa
MIPOKJIA/IKH.

Marepuansl 60onToB (IIMIIIEK) U X CBOMCTBa 3amaroTcs u3 6as3pl gaHHbIX (TOCT
34233.4-2017 u ap.) unu camoctositenbHO. ba3a nanHbIx o mMarepuanam ¢uiaHies u 0oJ-
TOB YYBCTBHTENbHA K BBHIOPAHHOMY PAacYeTHOMY HOPMAaTHBY. JTO CBS3aHO C TE€M, HYTO
crangapt ASME Il Part D conepxut 60Jibioli 00beM JTaHHBIX MO JOMYCKAaeMbIM HaIpsi-
KEHHSM, IPUMEHUMBIM TOJIBKO B pacuerax no ASME VIII-1(2).

PykoBOACTBO nonb3oBaTens 1 0 5



PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

Haxas knaBumry \M, MOJKHO OTKpPBITh JUAJIOT PACIIMPEHHBIX MapaMeT-
poB kperiexxa u ¢uania (Puc. 3.83):

JlonoAHITEAbHEIE NapaMETPE Kpenexa x
Tvn kpenesa s o, d FT =™ parusTano EN 1531-1
O Bonet @ Wnnnskn vaneTp EnaaH, db®: Snausie pazfpocs, sl 0,07 el 0,37
A P ENALVH, 0 o
e e TINSCTHAECICSA ASHOPMALIA NDOKNAAKY CUMT AETCA SHAMTENEHOR
! Awametpnpotoun, dni g - 7 A pacueTa () H)
AnvranpoTouen, 9% g - -T- Hefonsian Harpyarka 1 Gansuwan LnpiHa NRoKNaLKN
MaTepHan fonTa: 35 - Kpenew o A YKA3EHHDE HAYANEHOE YOHNHE 3ATANKM BONTa
- —— —— ¥KE32HHOE HEMANEHDS VEHINE 3aTAXKH o, FEOS: | 0 H
|3TEPHAN FakkH: —Kpenex B
A Onpeaenerve AeGe, ] Ha DCHOBE 3aaaHHOT0 POR (Mprnoserme F)
VISEREHHIF KO3BMUMEHT NOM3YUSCTH, FQR: | 0
FaceT saTsrs; - o = i N
TOCT 4233.4-2007 EHEILNAIT ANAMETD NPORNAAKH, MCMONESYEMOR AN HCTBITaRAR, OGext: | 0 i
¥ P p 3 y Y
CNOCOB KOHTPONR: | [ azunei koo (Ges kaHTpor = P BHY TREHHYA AMSMETR NPOKNAAKH, HCNONESYENON AN HCNErTarnA, daint: | 0 v
"— s
Waifia 1 MaTepran: c13 — Muct »u | hwt: g e ECTROCTE MEMBITATENEHOMD CTEHAS, HCTONESYENOrD ANA MENeTars, Ki | 0 Hfrm
BTopan Takan Ke ) HauaMbHOE KOHTSKTHDE ASBNEHHE MPOKNaKY, Qi | 0 M
=] e [ .
Waiifa2 MaTepman: C13—Muer >> | hwzt T J e 4
Ternepatypa coprn, Tasi 2 o '

BHYTPEHHHA AHaMETD WaAELI, dWE™*:
AMaMET GNOpHOR NoBepxHOCTH, Dr¥F:
AWameTp 0TBEPCTHA N0A Kpenes, d5**:
BuicaTa radikH, eh**;

(44 ECIW D, NPHHVMGETCR 110 yMOTHGHAO
KasthuumenT Tperna & pesee, 1t | o, 14

KoshdHUHEHT TPEHHA Ha TOPUS raiikk, ULt 0,14

PaansHan KOppO3HA Kpenex, t: | g i
Erewran kopposns danua 1, o' g i
BHewnas kopposva rarua 2, of"t g -

[ Dannarosas saTamica B0 Brex paBos YOIOBHAX M HCTISITSHHAX

K CTrena

Puc. 3.83 JlonoTHUTEILHBIE TAapaMeTPhI Kpemexka

Omgust Y] © nporossoii UCIIOJB3YETCS B Cllydae PUMEHEHUS IUIUJIEK C IPOTOYKON
JI0 IMaMeTpa, MEHBIIET0 BHYTPEHHETO JUaMeTpa Pe3bObl.

C IOMOILBIO BCTIOMOTATEbHBIX KHOIOK |~ * | MOXKHO BBIOpATh MapaMeTphl Pe3bObI
n3 0a3bl JaHHBIX (110 OTEYECTBEHHBIM WM 3apyOeKHBIM HOPMAaTHBAM).

Br16op omin «KOHTPOIb 0 MOMEHTY» TO3BOJISIET HCHOIb30BaTh BapuaHT «Pac-
4yeT 60J1TOBOM HArpy3kH 0e3 ydyeTa MHHUMAJbLHOIO HAYAJIbHOIO0 HATSIKeHUsI 00JITOB
(0.4 - [o] -Ab)», uro momyckaercs TOCT 34233.4-2017 u B psijie Ciy4aeB MOMOTAET U3-
0exaTh YPE3MEPHOTO YIPOUHEHHs (IIaHIIEB.

ITpn BBIOOpE MyHKTA «OAMHAKOBAs 3aTSKKA B PA0OYMX YCIOBHSX M MCHBITAHUIX)
GonToBast Harpy3ka OyseT MPUHUMATBCS IS BCEX PEKUMOB OAMHAKOBOW (MaKCUMAaJIbHON
U3 BCEX).

Omust “Pacuer 3aTsHKKK” TIO3BOJISIET BBHIOPATh albTepPHATUBHBIA HOPMATHB VISl pac-
4yeTa MOMEHTA Ha KIII0Ye.

Omust «305nus» BIAUSET Ha PAcUETHBIE TEMIEPaTyphl AJIEMEHTOB (IAHIIEBOTO
COEIMHEHUS, BEC U MAaTEPUATIOEMKOCTb.

IlyakT «3akmagHas AeTanb» HCIOIb3YeTCs MPH HAIWYHUU JICTAlld, 3a)KaTOH MEXIY
¢annamu (3arynika MOBOPOTHAs WM AMCKOBas, KOJIbIEBas MpocTaBka, Puc. 3.84).
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JaknagHan geTans

QK

MaTepHan agTank: T3 kot

ToMWKHHa AETANK, spn;
3arnylwea MosopoTHaA
[ 3arnvwena e patoums: vonoemasx

Hapy#Hel AnameTp, D

CyMMapHan npubaeta, o

Mewocesoe paccToAHKE, At
AMameTp aTeepcTHA, d1t

TOMLUHHE WEHTPANEHDA YaCTH, Spt
AWAMETP LEHTPANEHOR YacTk, d2:
PAccTORHME MEXAY NEQEMBIHKANK, B

AHaMETP Nepemblver, d:

10

[ 3arnywena B ¥CnoBHsx HCMBIT aHHH

1000
0
1300
Q00
1z
950
100
10

X
=3 Spm

] %

23
]
]

-~

MM E
MM
MM q
MM
]
]

OTHMEHA

Puc. 3.84 3akaagnas geraan

ITynkr «TouHee» mo3BossieT Gonee AeTaabHO 3a7aTh MapaMeTphbl YIUIOTHUTEIBHBIX

noBepxHocteit duanies (Puc. 3.85).

,ﬂ,DI'IDJ'IHMTEJ'IbeIE napamMeTpbl )"I'IJ'IDTHMTEJ'IbHDﬁ NOBEPXHOCTH

Hapy#Heli anaMeTp BeicTyna, D2

BricoTa BrICTYMa, delta™

BHYTPEHHMIA AMameTp wwna, D3:

Hapy#HeIi AWEMETp BRICTYNE (wuna), D4:

BricoTa BeicTyna {wwna), deltal:
BHYTPEHHMIA AMameTp nasa, D5:
Hapy#Heli aMaMeTp BnaguHel (naza), De:

InyBuHa snaanHel (nasa), delta2:

258

231
251
4,5
230
252
3,5

[ MepecTasuTs YINOTHUTEMEHEIE NOBEPXHOCTH

Ok

MM

MM

MM

MM

MM

MM

MM

MM

*

an

[ D,

[ Beicryn Bes yxnora

OTtmeHa

Puc. 3.85 [TapamMeTpbl yIUIOTHUTEJIbHBIX OBEPXHOCT eI

OHIII/IH «HCpCCTaBI/ITL YIJIOTHUTEIIbHBIC TMMOBEPXHOCTU» IO3BOJIACT IOMCEHATH MC-

CTaMH BBICTYII U BHaAWHY.

[Mapamerp “Tommuna ¢aHna” uMeeT 0cOOCHHOCTh — IPH HECUMMETPUYHON KOH(U-
Iypalyy YIUIOTHUTEIHHOM MOBEPXHOCTH (IIWII-1Ia3, BHICTYI-BMAJANHA) OH MOET OTHO-
cutbes Kak K Quanmy Nel, tak m k ¢ranmy Ne2 (B 3aBUCHMOCTH OT COCTOSIHHUSI OIIMA
“TlepeBepHYTh MOBEpXHOCTH’). BHELIHME CHIBI U MOMEHTBI 33JaOTCS MOCIIC HAXKATHs

KHOITKH R

PykoBOACTBO nonb3oBaTens
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Harpyanu na hnane &

Harpyzrn
() DnpenenaTs npW pacueTe
(%) 3anaats BpyHYD

Harpuski & pasous ucnosuss

Pagnancran Harpyara, Fr
[Mpw pacTAerAM - 3riak,
Cagurosan rarpuska, Fo:

1]

Caenrosan Harpyska, Fi
Okpusroit manerr, Me:
NMpoaonsHe momerT, ME
Kpur s momerr, Mt
Harpusku 5 ycaosuss uonemariii
PanuassHas Harpyaka, Fr

(MW pacTsuerMA - sHak
Cagvrosan Harpyata, Fe

i

Cagurosan Harpyzta, Fl

OkppiHOR romer, Mo
Mpoaoersii marerT, Ml

Kpyrawi moteHT, Mt

Puc. 3.86 Harpy3ku Ha ¢iiaHIeBoe COeHHEHTE

Harpy3sku MoryT OBITh OIIpeAeneHbl aBTOMaTHUECKH WM 3aJlaHbl Bpy4HYyto. [Ipu ax-
TUBAIMH () YHKIHH MpuKnafsBaTs KaK BHEWHME  32/1aHHbIE Harpy3kd OT (hIIaHIIEBOTO

COCIUHEHUs OyIyT MepeaBaThCs Ha 3JICMEHTHI BCCH MOJICIIH.

3.15.16. PesepcHblili ¢hniaHey,

PeBepcHslii (aaHel 3agaeTcs aHANOTMYHO (IIAHIIEBOMY COEJUHEHHUIO.

Pesepchoe pramuesoe cosanHeHie x
HesBariie seerTa: Pegepcrniii dinaHew Mol HopMaTHBHSIi AOKYMEHT: | ASME VIII div. 1 . Tun pranuesoro coeaukenis
O Npveaprsie seraic
GMAHELL NoT' (Pesepouni): ONAHEL| Ne2' (OTmeTHe): © Mrnome nprsapreie
Rarveie cneroro snevera [arre cvexvioro anenera ey [
e InEHENT: | Obevaliia LMHApIECKR N2 X InENENT: | Ofievaiika WmuKApUeckas NOL Re—
BryTpersi nvaneTD, B1: 1150 BryTpertudi anaveTp, B: 5o0 [P—
Tonuma TR, TE 10 e Tonuwa cTewcr, i 5 e @ 25ucryma O BecTynENaAE  [] Towee >>
Matepman: 13 Marepnan: 13 O Un-nas
MlapateTpel GnaHa konka MlapaneTp| Gnania/konsia = AZESS
aTepuan: cr3 >> Marepran: cr3 >>
BryTperuai anaveTD, B 1150 e BryTpermal avanetp, B 1000
BryTpernii nvanet, B: 1000 |
Cymnapnan npuBaska, ¢: o Cymmapras npubaska, ¢ o .
Hapyxeit UBNETD, A2 1100
Tonunia pran, 5o Tonuwma dnEHIA, E 50 e
Anwia worwseoi sTynon b 50w
TonAHE LATHAPI, ACTH STYTIA, G0 10
TOMUHA KO EETMETYRON QT 35
Paguycnepexona, i 10w PamUyCnepexans, i 10w
Jrwa wnmapa, cacusTynoy, hO: 10 i
Kpenéox Mpoxnanxa
Marepuan: (135 = Marepnan: Ceoiicrea... | HofasuTe. OB HATRYRE:
e —— T Pesura o FOCT 7338 C Te#paccTeio no lLiopy A o 65 emwany = PacséTroe aasnerv (Bes mapocramir), pi
L= pesepor >> ® syrpesee O Heppiooe 1 wa
Hepproii auaneto, OG: 1060 PacsTroie Temneparypei: @ Bpy-riye O Astonamiieaun
Konvuecrso, n: BryTpeHHi auaneTp, 1G: 1040 narua (koneus), Thi: 29 Tb2 3 °C
Avanerp Gomosoi oxpymwocTHy C: | 1080 Tomuma, b 3 . omren, 5: [ 39 "
Ranee >> Omvena

Puc. 3.87 PeBepcHoe ¢riaHueBoe coeTMHEHHE

Pacuer peBepcHbix ¢uanieB Bo3moxkeH mo ASME VIII div.1. JocTymHble pacueT-
HBIE CXeMbI TpuBeieHb! Ha Puc. 3.88.
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Puc. 3.88 BapuaHThI HCIIOJIHEHHSI PEBEPCHOTO COeTHHEHUS

3.15.17. OmbeMHbIe KpbIWKU

OTBbEMHBIE KPBILIKH MOTYT OBITh TPEX BHIIOB — IUIOCKHE, AILTUIITHIECKUE U chepude-
CKHE HEOTOOPTOBAaHHBIC, W MPEICTABISIIOT cO00¥ KOMOMHAIMIO ()JIaHIla U COOCTBCHHO

KPBILLIKHU.

===

OrvEmran Kpsiwka

Tun enatiua

Haseahue 3neveHTs:  Kouusa nockan Nl PIAHEL: | Praneuscpoukano HO>> | [ Praneuno HO>> | !
(@) MpuBapHble BeTbK

[aktbie cmexcora snewerTa

HopmamsHeif pokymenT: | [OCT P 52857.4,2:2007
CMEXHEIN ZNEMEHT:

lapameTp! Kokl

() Nnockue npusapHsie

MaTepwan pHvwa: BryTperuai pameTp, D: g . m
cr3 lcrionHeHHe MNEHLE
Tonuura eTern, s: 0 w @ Mnockwe ©) BeicTynSnama
Tonuwia ot s1: (22 | = 3 o
e © Wanmas () Bocemurparnnie
MpiGaska Ha kopposie. ¢1: |2 oo i
Murycosot goye, €2 (g8 |wm MapameTps! Gaa
Mpubasica Texonormeckas, 3 [ - (e s
Tonuma s mecTe npoknandt. 2 |22 |y Brytporawd pramep. D400 | v
Tonutia sHe yunoTHeHR, 53t (19 |pm EpmEnEEn ] e
Hauversuwal amameTp Hapyeon [ - Hapyesit rametp, D 535 MM
yToHeHHoM vacT, D2 e == -~

HapykHsin mamep, Dx: (535 [

Dnra xomseckon styna. |
Koa-T nposrocTw ceaprora wea, Fi: |1 .
TonwwHa wimniHapuy. yac™ sTynkK, s0: 6 MM

[ Nas ann neperoposu
Tonuwa korws. sacTu SN, ST 18 |
Pasyc nepexoza,: 7 .
e e -

Kpenex: Tpoxnaa
Be: o [Cooderoa..| [Dofanim.| VCrOBUA HATPYKEHUA
pom v _[3] Mo PacugTHoe nasnesue (Ses ruspocTamcn), p:

@ Bonmoi () Wrmnsiwn
Pesuna na TOCT 7338 c eépnocreio no Wopy Ano 65 emmant |7 @ Bmessrs © Hoppowe [0 —

Marepuan: 35
HapyxHbin mameTp. d: |20 B MM Pasmepeino HL >>

Hapyxroii gameTp, DHn: 457 MM

PacuéTHbie TeMnepaTyphi:©) Bpyuyio 0 AsToMaTwecku

Konwectso. n: |20 Wnpwra, b: 125 |t Kpwwin, Trep: [20 <
DviameTp Goosoit apyioctr, DG 495 | wm Tonuuwa, h: 3 . Prans, Té: [29 <
Kpenexa, T6: |20 c

[] Yuer npuBasiu npu packeTe xecTioc
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Puc. 3.89 I1iiockas oTbeMHast KPBILIKA

OTbpEéMHAs KPBIIIKA MOKET OBITh NMPHCOCAMHEHA K TEM JKE€ JIEMEHTaM, 4TO M IpH-
BapHast KPBIIIKa.

Hmeercst BO3MOXKHOCTH 110J00pa Kak COBMECTHO KPBIIIKU B cOope ¢ ¢uaHmeM (KoM-
TTOHEHTHI BBIOMPAIOTCS M3 0a3bl JAHHBIX TaKHUM 00pa3oM, YTOOBI COBHANANH IMapaMeTpHI
Kpenexa), Tak ¥ (JaHa B OTICIBHOCTH (B Cllydac IPHMCHEHUS HECTaHIAPTHBIX KPBI-
IIeK).
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Deni

I'OCT 34233.4-2017

b

-88

Puc. 3.90. Ilnockue oTbéMHBIe KpbIIKH M0 P 26-15

111
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ds
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A
I

Puc. 3.91. Ilockue orbéMubIe Kpbiiku mo ASME VIII-1
112
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d by
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< |
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I
| D,
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Puc. 3.92.Cpepuueckne orbémubie Kpbimkn mo PJI 26-15-88, TOCT 34233.4-2017
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1-6 (d)

Puc. 3.93. Chepuueckue orbéMHBIE KpbIKA 0 ASME VI11-1
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Dy
D

Dﬁ

Dy

DCP?
poj

115

Ls

S

Ty

_‘Mxm__ «ﬁ.. 4

Puc. 3.94. DiummnTuyeckne oTbéMHbIe Kpbitnku mo PJI 26-15-88, TOCT 34233.4-2017
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1-6 (a) c moOTHBIM TPOBAPOM

Puc. 3.95. Dnaunruyeckue oTbéMHbIe Kpbikn 1o ASME VIII-1
3.15.18. Konbyo xxecmkocmu

Kop11o skecTKOCTH MOXKET OBITh MPHUCOSIMHEHO K JIF000W HMMIHMHAPUIECKOH obedaii-
K€ CYIIEeCTBYIOIIeH MoaenH. PactonokeHne KoJibIla B MOJICIIH OTPEACISIETCS AIEMEHTOM,
K KOTOPOMY OHO TPUCOCIMHSACTCS U PACCTOSHUEM OT JIEBOTO (HIDKHETO) Kpas (B CTOPOHY
ocu Z). KonbIio MOKET pacroaratbcst Kak BHYTPH, TaK U CHAPYXKH 00CUalK.
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Koabuo smécmoctH @

HazgaHue anemenTa  Konbuo skECTKOCTH Mg Konbuo npUeoeaqHeo K (feuaiika LMAMHIPHIECK R N
BHyrpemHui auameTp ofeuarcu, D 1000 v il
ToAwMHa CTeHkM ofesaiicn, . 10 it 1
Facetoanue of kpas anemenTa, o 117 Wi i P
PacuétHan Temnepatypa, T: 20 C q
PacnonoxeHue konela 4 R
) BHyTM OfeNaikiA I
z
(3 CrapysiA oBeNaiKm t
Tun KoneLa ’Ur"
i i Y
O 1
]
®:2
TeOMETPIA KOMbUa [C Y4EToM KOppoSHM]
QO3 Marepuan konewa.
Cr3 - Ceofictea. | [Mofiasurs
4
Os WMpHHE NPMEAPEHHOND WacTKa, & 30 M
Beicota koasua, e
Os o (]
TonuuKa BeprHel NONKK Konbua, s5 1 M
Q7
O Onp. nonesosatenet  CopTamenT »> Wkpina komsua, b4 | 100 -
PSCCTOAHME A0 USHTPE TAXECTH, & 29 1 M
Mnowagk cevedls, Ak 0019 KE. t
MorerT whepunn konsua, Ik: 2658007t
KT npouH. ceapHoro Wwea konsua, Fik: 1 >
oK Omrieqa OnpegeneHye PacuBTHLIX BENHIHH

Puc. 3.96 Koab1o xecTkocTH

Tun KOJIbIIa U €T0 Pa3MEpbl ONIPEACIIAIOTCA CTaHAAPTHBIMHU HpO(i)I/IJ'I?IMI/I WJIN 3a1ar0T-
Cs IIOJIB30BATCIICM. HPI/I 3TOM HGO6XOZ[I/IMO Y4eCThb KOPPO3UI0 MaTcpuajia.

® 1 ®:2

(%) Onp. nonssoBaTEneM

PaccTonque no ueHTpa TAXECTW, & {86

et

Maowank ceserua, Ak 00009 KE.
MiotEHT MHEPUMM KOAELA, [k B 75e-008 .4

KT npoyH. ceapHoro wea konewa, Fik: 1 Fr

Puc. 3.97 BapnaHThl HonepevHbIX ceYeHNH KoJIell
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C MIOMOIIIBIO KHOIIKH |:D|:|TEIMEHT i MOXHO BLI6paTI> u3 06asbl JaHHBIX CTaHAAPTHOC

CCYCHHUC 3aJaHHOT'O THUIIA.

3.15.19. Fpynna koney xecmkocmu

JlaHHBII KOMIIOHEHT MO3BOJIET 33JaTh IPYMITY KOJEI )KECTKOCTH OJMHAKOBOTO Ce-
YEHUsI, PACIIONOKEHHBIX ¢ paBHBIM maroM. Ilpm pacdere kakmoe U3 Kousel| TPYIIbI ydu-
TBIBAIOTCSA MHANBUAYaIbHO. TaKUM 00pa3oM, TPyMIBI KOJEIl MOXKHO COYETaTh ¢ OAMHOY-
HBIMH KOJIBIIaMH. JlaHHBIE KOJIBIA 33JaI0TCS aHAJOTMYHO 3NMeMEHTY «KoubIo »KecTKo-
CTHY.

Ipynna koney xkécTkocTr X

HasBaHue sNeMEHTa!  pynna konew wEcTkocTi N2 KonbUp NPMOoeAMHEHD K Ofevalika umnuHApaecsan N21

BHyTpeHHWi AvameTp obevalin, Dt 1000 wm ! !

TonumHa cTeHkH ofievaiam, 51 1 MM f
PaccTosHWe oT KpasA anemeqTa, o g 1 " Eo &
Hucno Konew, n: - 3 ‘ q
War pacnonowenus, delta: g 2 W - - — T
PacuéTHan Temnepatypa, T:  2p oC
Pacnonomkesme KonkLa 4
(®) BryTpu obevaiikn
(O Crapy#um ofesaiitn 3
TN KonsUa [e ty
O1
MeoMETPHA KoNBUA {C y4ETOM KOPPO3iM)
®2 MaTepuan Konbua:
O3 CT3 =
O 4 LUmpwHa npuBapeHHoro yuacTka, b 5 MM
Os BoicoTa konbua, h: 17 MM
Os TonuuHa BepxHed NonkK KonbUa, 55 3 MM
o7 LupuHa komsua, b 4 -
() Onp. nonbsosaTenen  CopTamMeHT > PACCTORHWE A0 LEHTPE THRECTM, €1 17,51 | mM
Mnowank cedeHua, Ak: 277 KE. MM
MoMEHT MHEpLIK Konbua, Tk: 8080 MM4
-T NpoYH. CBAPHOMD WEa Kombua, Fik: 1 ==
[6]4 OTMeHa DnpeeneHne pacyETHbIX BENHYHH:

Puc. 3.98 I'pynna KoJen skecTKOCTH
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3.15.20. Cednoeasi onopa

Cegnosas onopa *

HazBatme aNeMeHTal  Cnopa ceanosan M21 Qnopa NpMEoSarHEHa Ki - OBeqafika WMIHHAPHYEckan NI1

HopMaTHEHEIM aokymeHT: [OCT 34233,.5-2017 =

BHYTPEHHHA AHaMeTp oBeHarikn, Df 1000 mw
TonwhHa cTeHkK ofiedarikm, 51 g M

WKpenneHne ofeqakn

O Bes ykpenneHHa 'JO

E']'2
O FKonbUomM MECTKOCTH b
3aKpenneHHe i !
@ MoABH¥HAA b:
(O HenoaBn#HaA

WhpkHa onopel, b 250 Pasmepel no HA = >

¥ron oxgataonopel, 81 1zq °

TonWKHE AKCTa, 520 1) MM
PaccToAHWe OT KPaA 3NEMEHTA, (00 1575 e e, 2 [
y D [}
Pac4éTHan Temnepatypa onopey, T 2q o e T T, 62 [ R
, 02

BrelcoTa onopel, H: .
[ 500 Gl ANHHE BRICTYNAOWER 4acTH nHETa, Fi 90,757 MM

MaTepran nmcTa:

CT3 Tpyba ceapHan 33

[ NanHei oxeat
[ Noapafines ] NepesspHyTs No BEpTHKANH

QK OTHEHS Onpe AeneHHe PacYETHRIX EEAHYHMH

Puc. 3.99 CemioBasi onopa

CemoBast omopa MOKeT OBITH IPUCOSAMHEHA K 000 IHIMHIPUIECKON obedaiike
WA KOHIMYECKOMY TIepexoly KOpIlyca TOpH3OHTaNbHOTO ammapata. E€ pacmonoxeHnue u
TEOMETPHS OMPEEIIIOT pacdeT dJIEMEHTOB COCyIa OT BO3ICHCTBHS OIOPHBIX HArpy30K.
KonudecTBo omop J0KHO OBITh HE MEHEE IBYX.

Puc. 3.100. CemsioBasi onopa ¢ moakian-  Puc. 3.101. CensioBasi onopa ¢ KoJbIOM
HBIM JILCTOM yKpeIJieHust

Ha3Banne, HOpMAaTHUBHBIA TOKYMEHT W T€OMETPHs CEAJIOBOW ONOpHI 337al0TCs IO
aHAJIOTUH C NWINHAPUIECKONH 00edaiiKoM.

PykoBOACTBO nonb3oBaTens 1 19
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CGHJ'IOBaSI Oropa MOKET OBITH Kak 0Oe3 preHJIeHPIﬁ, TaK U NOAKPCIUICHHAs MOJAKIaa-
HBIM JIMCTOM HJIH KOJIBIIOM XXCCTKOCTH.

B ciydae ykpemiieHHs: KOJIBIIOM JKECTKOCTH €ro THII, PacIoJIOKEHHE U pa3Mephl 3a-
JAl0TCs 110 aHAJIOTHH C KOJIBLIOM JKECTKOCTH LIMIIMHAPUYECKOH obedaiiku. Kosb1io yuursl-
BaeTcsl B pacueTe LMIMHAPHIECKOH o0edaliku OT AeicTBUS naBieHus. Bo3MoXHO Takke
y4ecTh HaJIMYUe PaclopHbIX pedep BO BHYTPEHHEM KOJbBLE KECTKOCTH 3.102). I1a-

>

paMeTphl Ce4eHHs PacIiopHOro pedpa 3aJatoTcs MPU HaKaTHH KIIABHIIN

|
|
N Enl B
T J s
Pacnonos#eHue konsua PacnopHele petipa
@ Brytpu ofievaiiki () OTcyrcTeyRT

() CHapys#M ofieyabiki @ Tpu pefipa
b3

() OgHo pefpo

Puc. 3.102 PacniopHsbie peGpa BHYTPH KOJIbIa ONOPbI
Onuus “TlomHbBI 0XBaT” BIMSET Ha BU3yallbHOE OTOOPaKCHHUE OIMOPHI U TO3BOJIACT
c(hopMHUpPOBATH OMOPY MOJHOTO OXBATa, COCTOSALIYIO B MOJEIU U3 IBYX 3JIEMEHTOB (BO
BTOPOM 3JIEMEHTE JI0JIKHA OBITh BKIT04YeHa omius “TlepeBepHyTh 110 BepTHKAIN”).

Puc. 3.103 Onopa nosiHoro oxparta, c()OpMHUPOBAHHAS U3 IBYX 3J1€eMEHTOB

Omnopbl MOTYT OBITh COENMHEHBI MEXAY CO00H ¢ TOMONIbIO dyieMeHTa JKecTkas
CBA3b, YTO MO3BOJISACT q)OpMI/II)OBaTL MHOTOYPOBHEBBIC COCYJIbI U PA3JIMYHBIC BUbI OITU-
paHuii Ha cocya.

OnHa U3 omop cocyaa Mo KHA OBITh 33/laHa KakK ‘‘HeIoIBYOKHAS .
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Ipu pacuere Harpy3ok mo MKD cemmoBasi onopa NpeAcTaBIseTCs B BUAC ABYX 0a-
no4HbIX demenToB (Puc. 3.104):

®  D3IEMEHT, MOKa3aHHBII KPAcHBIM, COCAMHSIET TOUKY 3aKpEIUICHHUS U HapyX-
HYIO CTEHKY Hecyliel oOedaiiku. DTOT 3J1EMEHT UMEET CEUeHHE, XapaKTep-
HOE JJIs1 UICTIOJIHEHUS OMOPBHI.

®  SJIEMEHT, TOKa3aHHbBIN CHHUM, COCINHICT HApY)KHYIO CTEHKY HecyIei ooe-
YalKH ¢ €€ 0OCEBOM JUHHMEN. DTOT DJIEMEHT SBIISIETCS )KECTKOM CBS3BIO.

V3en, MOKa3aHHbIH JKEITHIM [IBETOM, 3aKPEIUISIETCS M0 5 CTENeHsIM CBOOO/BI IS He-
noaswkHOM omopsl (FX, Fy, Fz, My, Mz) unu o 4 mis noaswkaoii (FX, Fy, My, Mz). B
TPOIIECCe PEIICHNUS 3aKPETUICHHE TI0 FZ IS TTOBMYKHOM OTIOPHI HTEPAIHOHHO MOICIHPY-
€TCsl CWJIOHN TpeHMUsL.

Puc. 3.104 MonenupoBanue ceJ10BOi ONOPHI 0AJOUHBIMHU 3JIEMEHTAMH

IIpu HEOOXOJUMOCTH pacyueTa caMoOil OMOPHI ( TpefiyeTcA pacieT onopel) saaercs
OJTHO U3 CTaHJAPTHBIX UCIIOJHEHH, MaTepralibl U pa3Mephl JJIEMEHTOB ONOpbI. B crincke
HOPMATHUBOB NpPEAyCMOTpeH BapuaHT “be3 pacuera” — OH Mmo3BOJsET CHOPMHUPOBATH
YTOYHEHHBI BapHaHT ONOpbI Oe3 pacuera e€ KOHCTPYKIMH (CYMTAETCs TOJILKO oOevaiika
B MECTE ONUPAaHUS).

Onmus “IlepeBepHYTh MO TOPU3OHTAIHN BH3YyaJbHO IEPEBOPAUMBAET OIOPY OTHOCH-
TEIbHO BEPTUKAIBHON IUNIOCKOCTH.
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Cennoean onopa

HopMaTUBHLIA AOKYMEHT: MOCT 34233.5-2017
Tun onopel

Ommn1O T2 ®Tun3 (O Tund O Tun 5O Tune O Tun 7

MaTepian onopki:
CT3 Tpyba =
BETOH OCHOBEHMA:
B10 (M150) =
BricoTa cpeaHero pefpa, hi:
BricoTa kpaiiHero pebpa, h2:
TonwwuHa nonepedHex pebep, sp:
CymmapHas npubaska K TonwmHe pebpa, o
PACCTOAHME MEXAY NONEPEHHBIMK pefipamu, ap:

Lnpura pebpa, bp:

[LAWHa oNopHOIM NAKTEI, &n:

LUMPMHE OMOPHOIA NAMTEI, bn:

TonwmHa DI'IDDHDITI MAXTBI, sN:

Yucno BEPTHKENEHEIX pebep:
K-T NpouHocTH Wea, 2

AHKEPHEIE BOMTE!
MaTepuan: Ct3 Kpenex
[WEMETP HAPYHHEIA N0 BIAAWHEN: 24 0

Koppozia GonTa (Ha avameTp), cb: 0
PacyeT 3aTAKKK: pes pacyeTa

KonuuecTteo, n: 4

Paccrosnue mexay bonTam, ab: | 55n

K-T TPEHMS ONOPEI MO OCHOBAHMIO: | 0,

OK

Pazmepeino HA ==

[] nepesepHyTE no ropusaHTanM

1] MM
o MM
8 MM
o] MM
476,08! MM
0 MM
1000 MM
250 MM
14 MM
3
1 S
g
=3 MM
MM
- Em
MM
3
OTMEHE

e

_[-<1

» iy
I & oy &
gy
I+ =l <
e
n
MpuBapka onopHoro y3na
CBapKa No BCeMY KOHTYPY
KaTeT wea, Aw: 10 MM
Mnowans KOHTYPa Wea, Aw: 24138, MM2
i, 5153
3aKpEMNEHUE B NPOAONBHON MNOCKOCTH
O LapHmpHoe O Hectrkoe
(® MopaTmveocTs
Kx, Ky, Kz: 0 1] [u] mmfH
Mx, My, Mz: 0 0 i} °Hm

| ONpeneneine pacyETHBIX BENWYHH |

Puc. 3.105 TlapaMeTpbl KOHCTPYKIIHH C€JIOBOIi OMOPHI

8

Tum 1

Tum 2
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Tum 7

Puc. 3.106 Bapnantsl MCOTHEHHS CEIJIOBOI ONOPHI

Onmus “AHKepHBIE OONTH” TO3BOJSIET 337aTh M PACCUMTATh KPEIUICHHE OMOPHI K
(yHIaMEeHTY TIpH BHEIIHUX BO3JEHCTBHAX (BECOBBIE, CEHCMHUYECKUE, BETPOBLIE, TEMIIEpa-
TypHBIE Harpy3KH).

Onmusa “IIpuBapka OmOpHOro y3ia” TMO3BOJISIET 3a7aTh MapaMeTphl CBApHOTO IIBA
MEXy BepTUKAILHBIMU peOpaMu OIOPBI ¥ OTIOPHOM TUIUTOM.

Omust “3akperieHue B MPOAOJBHON MIOCKOCTH TO3BOJISIET YNPABISITh 3aKperie-
HHUEM OTIOPHI OT MOMEHTA B TUIOCKOCTH Y Z:

o IllapHMpHOE — HCIIONB3YETCS IS MOJATIUBBIX KOHCTPYKIMN HITH ITOJIBHXK-
HBIX OIIOp, €CIIH UMEETCS 3a30p MEXIy OMOPHON IUIMTOW W aHKePHBIMU
Oontamu, WM JUIS HETOABIKHBIX OIOp, €CIIM aHKEPHBIC OONTHI PacHoio-
JKCHBI B OJIMH psl B IiockocTd XY. 3aKkperuieHne B IIockoctd YZ mMoje-
JIUPYETCS MIAPHUPOM, MOMEHT B PEAKIUAX 3aKPEIJICHUs HE BO3HUKaeT. Ta-
kot BapuanT pekomenmoad [OCT 34233.5 (Puc. 3.107)

e KecTkoe — MCHONB3yeTCs VISl JKECTKUX KOHCTPYKIMH WIIM HETO/BM)KHBIX
OTIOp, JKECTKO 3aKPEIUICHHBIX Ha (yHIaMeHTe. 3aKpeluleHHEe B IIOCKOCTH
YZ monenupyercs 3a7eiKod, Kopryc oOedaliku MOJENUPYETCs >KECTKUM
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3JIEMEHTOM. Takou BapuaHT naét caMblit KOHCGpBaTI/IBHHﬁ pe3yibTaT, BO3-
MOKHO 3HAYUTCJIbHOC 3aBBINICHUC HAIPY30K.

e [lomaTiiMBOCTH — HMCHONB3YETCS B CIIy4asx, KOT/Ia BO3MOXKHO OIEHHTH 00-
IIyI0 MTONATIMBOCTG 3aKpeIuieHus (II0AaTINBOCTh CTEHKH oOedaiiku + mo-
JATIUBOCTh (pyHIaMeHTa). 3aKperuieHUE Mo 6 CTEIEeHAM CBOOOIBI MOCIIH-
pyeTcs MpYy>KMHAMHU C 3aJaHHOW MOJATIMBOCTHIO (HYyJeBasl MOJATIMBOCTH
03HayaeT a0COIFOTHO JKECTKOE 3aKpEIICHHE).

q

7% 4 —

/
T T T T LI T L OT T TTT [T T TITIT]
! N

Il:ll ._._.___‘Iillu-
R P A R S
TR TR TR R T,

Puc. 3.107 PacyerHasi cxeMa ropu30HTaILHOr0 cocyaa mo F'OCT
34233.5

3.15.21. OnopHbIe nanbl 20pU30HMAaIbLHO20 annapama

JlaHHBIN 3MEeMEHT IpencTaBiseT co0ol TPYNITy M3 JBYX CHMMETPHUYHBIX OIIOp-JIAll.
OH MOXeT OBITh NPHCOEAWHEH K TE€M JKE€ JJIEMEHTaM TOPH30HTAIBHOTO COCYZa, YTO U
ceJuIoBas OTopa.

Onopei-nanen x

HaseaHie SMEMEHTa: | Onoper-nani N1 MpucoeauteHme i

Obeuaiia wimraprecsas Ne1

HopriaTisreii aokymenT: | WRC 537(107)/297
S Tun npucoepvHeria
= puticr3 £ Pacronowetme  Vkpennenne
PacugTHuIi AMaeTp oBeuaiiar, Dp: 500 | ® Orpysroe (O Be3 yrpennerus
TonumHa cTekm obevalion, s: 4 m O Mpononsroe @) Moarnagsm mcron

PACCTOAHME OT Kpan sneMenTa, lo:

Yron oxsara onopei, deltal: 1zp |
Wpia onopsi, b: 150 | e '_]5 - -
nHa ocHoBZHAR ONOPe, B! 75
Crocpefipaonops, K: 39 | 1
Macimansas amika pebpa, bl 100 | ==
LUipuHa noaknaaHoro mncta, b2 275 |y SJ"]:
Tonumapebpa, s3: 10 |

Buicora croii, h: 200 |

AniHa noaknaaHoro MMcTa, b3: 200 |
Aseprsie SonTel

Pac-éToe gasnerwe (Be3 rapoctaruky), pi

BryTpextiee () Hapyxroe |1 Ma

oK

Tonuwwa nonknankoro nucTa, s2 10 s
Marepuan nucra: | CT3 > 35(TOCT 1050-2013) ~ |CBoiicTBa... | AofasuTe.
KT npouHocTH eBaptioro wea, Fi: | | >> Homranersi avanetp, di | 12~ W4

PacuéTHas TemnepaTypa, Tt 29 |<C Paccr, oT oo oTs, B0 KpaR, CLi [ 50 ww

K-T TpeHia 0napsi N0 ocHOBAHAO: | 0,3

Orrera

Puc. 3.108 OnopHble Jansl rOpH30HTAIBHOTO aNNapaTa

IIpu mpoBeneHuH pacyeTa Harpy3ka Ha KaXKAyH OIOPY OINpeessieTcss WHIUBHUIY-

aNbHO, TIOCIIE Yero Hecymas oOedaiika pacCUMTHIBACTCS Ha BO3JCHCTBHE JIOKAIbHOM
HaTpy3KH, IPUI0KEHHON TI0 KOHTYPY NPUBapKH OTIOPEIL.

PykoBOACTBO nosb3oBaTens
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3.15.22. OnopHbIe nanbl eepmukKasibHO20 annapama

OnopHuie ianb El

Hassarie aneresra Nare npvooeaers .| Ddowarica winwapneckan HeT |
Twn onepe!
HopaTHeRER aokymerT: |TOCT P 6285752007 |+ &
@ Tund O Tunb Ve d
PacH&THu avamerp oeuaiiku, Dp: |7
) OTnC OTnd
Tonumn cremustesann s 5| Urpennanis ebesaian
Paccromiie o kpana nerierra,lo O Bea wpennemss .
Uron pacnonxerws onop, T [0 | © Moaknagke rueTam

Pacsérnes tenmepmmypa, T 60 | Uneno onop ¥

Ko mpenHocTH cespHora wes, Fi O e '
Paamepes no MOCT >> O Yereips

UnpuHa ocHOEHOMA NAMTE, bd:

BeicoTa onopro nanst, b

PaccTonmHe Mekay cpaarkiniA
i pegep, o
Tonlba CTeHkM Aank, 5

Iauna onoprioit nanbi, 12
PacCTonHue Mexay TouKo rp
MOKEHHA PEakWAM F1 1 ofieuali
WM MOKNEHEIM AUCTAM, &
Wipia noak nagHora ncTa, b2

[Hnuna nogrnaakoro et a, b3:

Touss asaavoro aera. 2 & ]

AHKEEHEIE BOTE
Marepuan
Cr3 + |[Ceaverea ] [Motasime. ]

HoMHHasHs auaneTp. d
PACETOAHE Mekay ok BOATa W
CesaOA WA TRk, ACTON, =
PacueTHoe 1St asHoe Aaenerie,

Puc. 3.109 OnopHele jJanbl
Tune! omopHsix nan onpezaesstores I OCT 34233.5-2017 (Puc. 3.110).

o & Tun B
T o

F

& Tun

®TunC : &

Puc. 3.110 BapuaHThl HCHOJIHEHUS ONOPHBIX JIall
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OmnopHble Jarbl MOTYT OBITh NPUCOEAMHEHHI K JII000H LWIMHIPUYECKOH, KOHHUYE-
cKol oOeyaiike WM KpyTOMY KOHHMYECKOMY JHHILY Kopmyca ammapara. VX pacnonosxe-
HUE U TeOMETpHs ONpEAENSIOT pacueT 3JEMEHTOB COCYyAa OT BO3JEHCTBUS OMNOPHBIX
Harpy3ok. Pacder nmpousBoaurcs npu Hanuuuu 2, 3 win 4-x omnop. IIpu aTom npu Hanu-

4pd 4-X J1an HeoOXOAMMO YTOUHHUTh KaueCTBO MOHTa)a TOUHBIA MOHT S Haspanue,
HOPMATHUBHBII TOKyMEHT U reoMeTpusi ONOPHBIX Jal 3aJaloTcs MO aHAJIOTUH C [HIMH-
Ipudeckoit obedaiikoi. OmoOpHBIE Jambl MOTYT OBITh Kak 0e3 YKpeIUICHWH, TaK M IMOA-
KPEIUICHBI MTOKJIATHBIMHU JTHCTAMH.

Knasuma «Pa3mepst no HJI» mo3BossieT momo0paTs THIIOBYIO OIMOPY MO YCIOBHOW
Harpyske, Tak Kak IO JEWCTBYIOIIMM HOpPMAaTHBaM pAacCUMTHIBACTCS HE cama OIopa, a
CTEHKa COCy/la B MECTE €€ MPUCOEANHEHUS.

3.15.23. OnopHbie cmoliKu

OnopHele CTOHKH E‘

Hassarse anementa: | Dnopriie crofion [ T R s ————rr

Hopramuerioii okyer: | [OCT P 62857.5:2007 & | Tunomon

PacuerHoi auarerp oéesaiu. Dp: 700 Ofgmramee (e

Y|

Tonuuma cremeu auaws, s1: |5
Pacuéras Teneparupa, T: [50
Ukpennesuie ofexasin Uuena onop

O Bea wpennerua ©Tpu
@ Nogrnagror aucror (O Yetope

Pasmepbi 1o TOCT 55

LuareTn onopHoft okpysHocT, d4: 490

Hapksieii avarerp erosiki, 42 [70
Buicora crofien. b [700
Lvamerp naakn. vera, d3: 105

TanHa noaknaaHors aers, 2 g

Uron waknowa kacatensnod, AphaZ 2611

Uron pacnonosers onop. Teta g

Wnpraa cnoprore miera, = |g

Dowwia anoprora vera, be |

Lieprie Goml
Marepuan:

o v
Homans et avamerp. d 10«
Duamerp Bor. okpuxHocTy, D6 539
PacuéTHoe usBismouHoe nasnerue, p
us

Puc. 3.111 OnopHble cTOHKH

OrnopHble CTOMKKM MOTYT OBITh PHCOEIMHEHBI K HW)KHEMY JHUIIYy KOpIlyca armmnapa-
Ta. VX pacnosoxkeHue U reoMeTpusi ONPENeIIIIOT pacdeT 3JIEMEHTOB COCyla OT BO3ZACH-
CTBUS OTIOPHBIX Harpy3ok. Pacuer mpomsBogutcs npu Hanwmuuw 3 win 4-x croek. Ilpu
9TOM TMpH HaIW4MH 4-X CTOEK HEOOXOOMMO YTOYHHTh KadeCTBO MOHTaka

T O4HEF FOHT 23

Hazpanue u reomerpust OOPHBIX CTOEK 33aI0TCS M0 aHAJIOTHH C IMINHIPUICCKON
obeuaiikoil. OMOpHBIE CTOMKM MOTYT OBITH Kak 03 yKpeIUIEeHHH, TaK M MOIKPEIUICHBI
noakIaaaeive tuctamu (Puc. 3.112).

Tuner omopHsix croek onpexaesitorest TOCT 34233.5-2017 (Puc. 3.112).
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Puc. 3.112 BapnaHnThl HCIIOJTHEHHUSI ONIOPHBIX CTOEK

3.15.24. MnacmuH4Yamsbie onopbIl-CMOUKU

Onophl-CTOHKH

x]

Hassane anemerta. | Ongprisie crafii-nans Crofics npuoosguHee! | Iyiwe 2 nameckoe N2

Hopraaraetiii gokymert: | TOCT P 52857.5-2007 % | 10 onope!

PacuéTHb i auarerp ofiesaiic, D | 700

TonumHa cTenu gvwa, s1

[T

PacuéTran Tevmepamypa. T- 50

Ukpenneriie odeumiki - Husio omop
(5 Bes ykpennenqn & Tpu
O Neaxnaarer actam () YeTeipe

Pazmepeno MOCT >»

[laveT SGpHOR ok pukHoCT. d4:

1

DAvHa AKHAM KoHTaKTa, |

BeicaTa cToiku. b

)
=
5

Uran Hakoa kacaTensrai, AlphaZ

=
=

MaKcunansHas anvia petpa, bl

Croc pedpa onope, K-

Pacaross or d1 a0 kpas, C1

I oeHoparke onop, B

T

Tonuwa pespa, 53

Paceronie Hexay pESpaN, &

1T

Uran pacnonoikeni anap, Teta:
Ak EpHie SoTs)
Marepam

Cr2 v [Cevitcrea.] [osaeme.

HomHansHsii guamerp, d
Lparerp Go.. orpprHaCTH, d1

PaciETHoe KateTouros AsBaeHe,

i

OtiieHa

Puc. 3.113 IInacTuHYATHIE ONOPBI-CTOHKH

OnopsI-CTOMKH MOTYT OBITh HPHUCOEAWHEHB! K HIDKHEMY ITHHINY, KOHHYECKOH obe-
Yaiike WIM KpyToMy KOHHYECKOMY ITHHMITY KopIryca ammapara. VX pacronokeHue U reo-
METpPHS ONPEACTISIIOT PACUeT IEMEHTOB COCYyZa OT BO3/AEHCTBUSI OMOPHBIX HArpys3ok. Pac-
4eT MPOM3BOIUTCS NMpH Hamuunu 3 wiu 4-x omop. [Ipm 3toM mpm Hammumu 4-x omop

H€06XO,Z[I/IMO YTOYHUTDH Ka4€CTBO MOHTAXa

T OYHEIR FMOHT a3

PykoBOACTBO nonb3oBaTens
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3.15.25. OnopHble cmoliku Ha obeyatike

| OnopHble cToikn Ha obGeqalike x|
HasBaHue anemeHTa: |On0prle cTolkK Ha ofeqalike | Onopil NpHCDEAMHERE K Ofieyaiika LMAMHAPMYE<an N21
HopMaTWBHBIR AOKYMEHT: VWRC 537(107)/297 Thn onopel
. . YkpenneHue obevaiin v &
Pac4ETHRIA AManeTp obevaliky, Dp: 1000 MM O e ——
TonuuHa cTeHrkm obedakikg, s: g - ) e T
PaccToAHWe oT KpaA anemeHTa, lo: gpp MM (T ,
¥ron pacnonomxeHta onop, Teta: g o c13
PacuéTHan TemnepaTypa, T: 2q oC Uncnoomop: g = X
: -
K-T npouHocTi ceapHoro wea, Fi: 4 e
Fasmepel no H ==

Buicota cTofkn, hi 1000 mm

BelcoTa npusapeHHoi 4acTi, h1: y5q MM
LLpiHa NpUBapeHHo YacTu, 0t 10p MM
[WEMETP OKPYRHOCTH CToEK, d1t 1180 M
LLMpuHa onopHoro NMCTa, @ 150 MM
[AnuHa onopHoro nucTa, b: 200 MM

LMpuHa noaknaaHoro nucTa, b2: agp MM

OnvHa noaknaadoro nncta, b3: 3gp MM
TonwwHa NoAKNaAHoro McTa, s2: 10 MM
CeyeHue CToliku:
OeyTasp 10 CopTameHT ==
MosepHyTb Ha yron, omega: g o

AHKEepHble GonTbl
MaTepuan:

CT3(MAC 31-4.2000) = |CeoiicTea... | JobaeuTs...

HomuHaneHent avametp, d: 12+ mm

Iuvaretp Bon. oxpyrrocti, DB: 1300w

PacuéTHoe gaeneHue (Bes rugpocTatikm), p:

BHYTpeHHEE HapyHoe 1] MMa oK Cancel

Puc. 3.114 OnopHble cTOiiKH HA 00eUaiike

OnopeI-CTONKK MOTYT OBITh IPUCOCTUHEHBI K HYYKHEMY JTHUIIY, WJIM K IUJIHHIpUYE-
ckoi obeuaiike kopmyca ammapara. KoaudecTBO CTO€K MOXKET OBITh MPOU3BOJBHBIM (HE
MeHee 2-x). Harpy3ku B MecTe npuBapKu KakJI0W CTOWKM OIpenessitoTCsl aBTOMaTHYECKU
U3 aHaJM3a CTATUYCCKU HEOIPEISIIMMON OATOYHOW CHCTEMBI, U SBISIFOTCS HHIUBHUITYalb-
HBIMHU U KaXIOW croiku. Pacuer Hecymieil oOedaliku B MecTaX HMPUBAPKH CTOCK BBI-
MOJIHSIETCS TAK)KE€ MHIMBUIYAIBHO JUIsS KaXKA0W cToiiku no [Ommndka! UcTouHUK cebliI-
KM He HaiijleH.].

IIpo9YHOCTP M YCTOMYMBOCTH CAMHMX CTOCK BBHIY OTCYTCTBHS HOPMATHBHOU Oa3bl
IIPOBEPAETCS YIPOILIEHHO, KAK CTEPKHS, HATPY>KEHHOI'O OCEBBIM YCHIIUEM.

128 PyKoBOACTBO Mofb3oBaTeNs



MACCAT Bepcus 3.9

3.15.26. Konbyeeas onopa

Koneuesan onopa X

Ha3BaHHE SNEMEHTA.  Konbueran onopa ONOPa MPHCOEAMHERE K Ofieuafia uiamHapHUeckas NeL

HOPMATHEHEIR A0KYMEHT

PacuéTHEI anareTp obeualicn, DR 1000w

TonuwmHa cTeHkm ofievariki, 51 qn M
PACCTOAHKE OT KDaA 3NEMEHTS, 100 100 wm
Uncna cerumi, ni g

VronnoeopoTaomope, B g e

Matepran anopel:  C13 Tpyfa ceapHan

PacugTHaA TeMnepaTyps, Ti 20 °C

K-T MPOMHOCTH CBAPHOND LB, (i 1 o>

LUHpHHS HiDKHEro Konbua, i 200w

Tomunra wierero koneua, B 1g
LUHpHHa BEPIHErD KONBLS, C 2 it Btcepris Bonea
TonunHa BspxHero konbua, ta: 1g PN —
BoicoTa kocsiicn, hi " e -
Tonwnra kacemien, bgi 10y AVaNETR HEpyH
I .10 o oMM
PaccTofHHe MEMAY KOCBIHKANH, 41 200 MH N0 BNaAnHaM:
UiMpHa rpanis nane, whi n PACCTORHHE MMy OCel0
! Gonta v ofevaricon, di 100w
Mnouaas onHpaHKaA nansl, Ab: g IH

Ok OTMEHA

Puc. 3.115 KoasueBasi onopa no Henry H.Bednar
Kosbuesast oropa MoKeT GbITh IIPUCOEANHCHA K WIUTHHIPHIECKON obeUaiike KOpITy-
ca armapara.

Pacuer omopsl mposoaurcst mo Henry H.Bednar, "Pressure Vessel Design Handbook™
[Omn6ka! UcTOYHUK CCHUIKH He HaiiaeH. ].

Taxke moctynen pacuer mo EN 13445-3 [Omu6ka! MCTOYHHUK CCBLIKH He
HaiieH.], B 9TOM ciiydae KOHpHTypalus onopsl cootBercTByet Puc. 3.116

Koneuesas onopa >
Hassanve anemenTa:  Konsuesan onopa QNopa NPHCOBAMHEHA K Ofisualica UNHAPH-eckas H2L
HopraTveHeEld aokymenT: EN 13445-3 -

PacueTHER AnaMeTp ofieuariki, DB 1000 W
TonwnHa cTerkn obesadicn, 51 1 M
PaCcCTOAHHE OT KPaA 3neMeHTa, 0! 100

YHCAD CEKUHF, i g

¥ron nosopota onopel, B: g -
Matepman onope:  CT3 Tpyba ceapHan x
PacuéTHan Temnepatypa, Ti 20 o
K-T MPOYHOCTH CBAPHOMD WBA, (! | =
O R OnMpaHKe:  PaeHoMepHOoE ™
O B-T LKpHHa NpHESRKH, b 50 MH
® U1 Beicota koneua, hi
Ovr w40 G AHKepHEIE BonTel
o TonlHHA BEPXHEA NonkK, s5! 1 MM AHiepHbIe GonTs)
B-II
TONWHHA BEPTHE, NOMKH, 54 ,
Oua 0 D 10 Ci) MaTepHan:  c13 Kpenes 3
TONWKHE HEKHER NOAKK, 56! 10 MH 5
() R-ITT ArameTp HapYRHBIA ) a o o
(O -1 TonwwHa sepThk, pedpa, s7: 1 M {no EnaanHan;
-] PaccTOAHKE MEXAY OChHD
U-IIT
Q GonTa M obeuaiikoi, d; 100 mr
O LI Katet wea, & 10 i

PACCTOAHME MENLLY TOUKOMA Nph-

NOKEHMA peakuHi F1 v obevaikod, el f GLd OK OTHEHS

Puc. 3.116 Koabueasi omopa mo EN
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

IIpu MonenupoBaHUM KOJBIEBON OMOPBI B COCTaBE KOJIOHHOTO ammnapaTa, AOCTyIHa
onuus “Hanmuuue nmocrameHTa”. OHa MO3BOJISET 334aTh BO BCILIBIBAIOIIEM OKHE JaHHBIC
JUIsl pacyera MoJATIMBOCTH OIIOPHON KOHCTPYKIIMH, aHAJOTWYHO I000YHOM omope (CM.II.
3.15.34)

3.15.27. ModbemHoe yuwko

Hecymee ymko

Hazgatme anemerTal Hecyuee yuko N27 YWk NPUCORAMHEHD K [Geuaiika UuMAHHApHuecKan N22

HoprqaTHeHER gokyraenT:  TOCT P B2857.2-2007 - T\g!azﬁgﬁg:;aj;-ma

PacuéTHeni auamep obesatiki, D 1000 e ) Drpywros 10 i
TomuuHa cTeHku ofievalikg, MM (=) MepmauoHansroe Fj
PaccTofnue or kpaAanemenTa. lo: 1820 M Yrkpenneie ofesaficu

(&) Bes ykpenneHis

Yron pacnonowenuA, Teta: 45 o o
MaogknagHem nucTom

KT npoyrocTH ceapHoro wea, Fi  q 3

Yron Mesay HanpaEeHUEM
YCHAMA W BEpTHRANRD, Alphal:

Pad. ycaoeua tdoHTamH
PacyeTHoe ocesoe yoHime, F1:
1000 H 2000 H

) Konbuom kécTrocTi

Oruna ywka, bl

TonwmHa ywka, 51

PacoToAHue Mesky Toukom
MPHACKEHAA YCHWA W CTERKORA, &l

Paccrosnue mexay ocbio
OTBENCTUA W CORAHEH AHHMER, 52

FacuéTHoe gasneHuHe [S83 rUQpOCTTHEH)], i
2 MMa

a0 b

0K OTreHa

Puc. 3.117 TlloxpeMHoOe yIIKO

YmKo MoOXeT OBITh NPUCOEAMHEHO K JI000W IMIMHIPUYIECKON MM KOHHYECKOU
oOeuaiike Koplyca ammapara, WIH K JJUIMITHYECKOMY (TosycepruuecKoMy) IHHIILY.
Harpyska 1 HanpaBiieHue €€ NeHCTBUS JOJDKHBI HA3HAYAThCS N10JIB30BATEIEM UCXOMS U3
ycioBui puMeHeHus ymek. Ha obeuaiike ymkyu MOTYT pacrojaratbcs B MPOAOILHOM U
IIOIIEPEYHOM HaIPaBJICHUU.
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&

]

5

4 2h e
_Q"\i 4 _ g _
e
o b
N b
C noakJagHbIM C Ko0JbIOM
JHCTOM JKECTKOCTH

Puc. 3.118 BapuaHThI HCTIOTHEHHUS OMIOPHOTO YIIKA
VYKo MOKeT ObITh Kak 0e3 YKpCIUICHHH, TaK U MOJKPEIUICHHOS MOIKIaJIHBIM JIU-
CTOM HJIM KOJIBIIOM KCCTKOCTH.

B caydae ykpemneHHs KOJIBLOM KECTKOCTH €ro THII, PACIIONIOKEHUE U pa3MeEPHI 3a-
JTAFOTCSI 110 AHAJIOTUH € KOJBIIOM KECTKOCTU IMIMHAPHIECKOW obeuaiikn . Kombio yun-
TBIBAETCS B pacyeTe [MIMHIPHUECKOI 00eyaiiku OT NeHCTBUS AaBICHUS.

PykoBOACTBO nonb3oBaTens 1 3 1



PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

3.15.28. BHewHee npucoeduHeHuUe, HazpyXXeHHoe cusiamu

Mnowaaka npucoegMHEHNA =

HasBaHue SNeMEHTE:  MpucpenuHeHme NO1 MPUCOEAMHEHWE K:

¥ o
HopMaTVBHoI RoKymeHT: | WRC 537(107)/257 Obeqaiika nuHapH4eckan N2l

- = = TiN NPUCOEAMHEHIA
Pac4ETHbIA anameTp obedalira, Opt 1000 MM £ a

by iy
TonuuHa cTeHku obevalikm, s g MM —== 2
PaccTosHWe OT Kpas snemeHTa, lo:  5op MM
¥ron pacnonoskedua, Teta: g o

BricoTa npusaperHoid sact, hl: agp MM
LLMpHHa NPMBAPEHHOM YaCTH, O 100 MM

YipenneHie obedaikg

O Bbes ykpenneHua @ MoaknagHeIM NMCToM

LpuHa noaknagHoro mucta, b2 45p MM

flnuHa noaknaasoro nucTa, b3 3pp MM Y 9
| TonwmHa NoAKNaaHoro IMcTa, s2: 10 MM
| Matepuan nucra: CT3 == .
K.-T MpoyHoCTI CBapHOro wea, Fi: 1 =
PacuéTHan TemnepaTtypa, T: g oC ] & |
[
PacuéTHoe gasneHue (Be3 rmgpocTatim), p |
BHYTpEHHEE Hapy#Hoe | Q MMNa
Hanee => OTMeHa

Puc. 3.119 Ilnomaaka npucoeTHHEHN S

JlaHHbBII 2NIeMeHT NpeJHa3HaueH JAJsi MOJAENUPOBAHUS PA3IMYHBIX NPUCOCTUHEHUN
BHEITHUX METAJUIOKOHCTPYKIHMH, KOHCOJIEH, HECTAHIAPTHBIX OMOP TOPH30HTANBHBIX CO-
CYZHOB H T.JI., C HOCIEAYIOIMM PacueToOM HeCyIeH CIIOCOOHOCTH CTEHKH KOpILyca 10 Me-
tonuke WRC 537(107). DnemMeHT MOXeT ObITh NPUCOEAWHEH K IMIHMHIPUYIECKOH 00e-
yalike WM chepuueckomMy THMINY. Harpysku Ha mpucoenHeHUe 3aJaloTcs aHAIOTHYHO
anemenTy «lTtynep (Bpeska)», 1 MOT'YT OBITh IIEpeaHbl Ha COCETHHE JIEMEHTHI arapa-
Ta U Ha €To OIOPBHI.
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3.15.29. angha (MoHMaxHbIlU wmyuep)

Uanda (MorTaxHsii wylep)

[

HassaHwe anemeHTa:

Mpncoenurer i

HoprmaTheneit ackynerT: | PJ] 26-02-76-88

AwnameTp Gobbiuen, d: | 325 HH

TonwuHa cTeHKkK uandel, s1 0
(07, ecm cnownas uanda): ™
Paccrostme Ao pnanua, L: [ 483 |um

PaccToskie Ao A
npunaweria cangl, |:
Paccrostine meway dnanuami, &
(0%, ecnu onun dnarew):

438 MM
90 M

KosqwuutenT mposocTy wea, Fi: | 1
Ypennenvie obealin
(©) Bes yxpenneris

AuameTp Haknaaku, Do: | 535 MM

TonuimKa Haknaaky, sn:| 19 o

HopMaTHEHBIE HArPY3M Ha CTPOMNOS0E YCTPORCTEO
PIH: 12000 |H
Ewe PIH: | 10000 |H
Euwe 8000 |H

PH: 12000 H
P2H: | 14000 |H

Pln: P2x: 15000 H

Ofevalika LMnMHAPUYekan N1

Pazepsi no HA >

(@) MoaKNanHeM NACTOM

Tun

Uianda (MorTaHeii wTyuep) Ne1

2

Pacnonomerine:
Crewenie, L

500 MM
Teta:

0

Py ‘
= _,.Pf(

OTHeHa

Puc. 3.120 Ilandga (MOHTaKHBIIi IITYyIEP)

JlaHHBIA KOMIIOHEHT MOXET OBbITh MPHUCOCAWHCH K MMJIMHIPUYECKOH obecuaiike.
CyImecTBYIOT pa3lIUYHbIe BAPUAHTHI HCIIOTHEHUS JaHHOW KOHCTpYKIUH. Ecim ucnons3y-
eTcsl cIutomHas 0oObIIka, HeoOxoanmo 3agaBath S; = 0. Takke CymecTBYIOT BapHaHTHI
HCHOJIHCHUA C OJJTHUM U ABYMS OTrpaHUYNUTECIIbHBIMU (bHaHI_[aMI/I. Ecin MPpUCYTCTBYET OJIUH
(manerr, HeoOX01UMO 3a7aBath ¢ = 0.

CyH.IeCTByeT BO3MOXXHOCTh 3aaaBaTb 0 3-x CJIy4JacB Ha

yueTa U3BMCHCHUS HAI'PY30K IIPpU MoJabEME. C IIOMOIIIBIO KHOIIKH
TUYCCKU 3a/1aThb HAI'PY3KHU HA ]_Iqu)y, 3Has BEC allllapara, MOJIOKCHUC LICHTPA TAXKCCTU U

CXEMY CTPOIIOBKHU:

TPY)KEHUS Tandbl, s
ﬁ MO’KHO aBTOMa-

.
Cxema crponosxa na P/ 20-02-76-88 ' m [
Bec annapaTa npu noasene, Gi| 13000 | H Ir P
PaccTosHME 0 U T, NP nombens, T | 500 | S
PaCcCTORHIE A0 MOHTEKHSIX WTYLEPOB, IC: | 7000 | 1w i )
& P
G P2
Ic

Puc. 3.121 Cxema cTponoBKu

J71st TaHHOTO KOMITOHEHTa MPelyCMOTpeH 3Kenopt B mporpamMmy Lltynep MKD.

PykoBOACTBO nonb3oBaTens
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PacueT Ha NPOYHOCTb COCYA0B 1 annapaTos

3.15.30. fJononHumernbHbIe Ha2py3Ku

[ToMumo Harpy3ok oT Beca oOedaek, THHII, NaTpyOKOB W T.II. B MPOTpaMMe Hpeay-
CMOTpEHa BO3MOXHOCTh 33/1aHHs JIOTIOJTHUTEIBHBIX BECOBBIX (HAIpHMeEp, OT 00CITyKUBa-
IOIINX IUIONIA/IOK) U CHJIOBBIX (HarpuMmep, OT MPUCOEIUMHEHHBIX Tpy0) Harpy3ok. Ha Puc.
3.123 moka3zaH mpuMep 3aJaHUs JOIOJHUTEIBHBIX BECOBBIX M BHEIIHHX HArpy30K IS
TOPU30HTAIBHBIX COCY/IOB

Cocpegorousrias macca

Macca rewcoemena k. Ofenatea nvipimicran W1
Hasnars aneme Cocpaarosean uacsa el
Paccromwe Tk 0 s

Cucrems xocpnesar: ) Monapwan ® Lexacross

—— -
Comsras, dr 0 -
Becossnarpysea. G- H

7] Mecyroreyer s yemomum: wcnumarms

oK. Omea

Puc. 3.122. BecoBble HArpy3KH Ha TOPH3OHTAJIBHBIN anmapar

e e
Townoxenx: Dfeaina waeapwneccas el lo
HESBS4 SIS, Breurus rarpyvon s sorupet 1
Paccromme oTxpas e 0 | an
| Tpweprcrorer s yenomen
 wererewn

Herpys s pebowncycn.

P H
Fro |4
Feo R
Mclo Hw
o Hm
Mo Hm

oKk | Omeers

Puc. 3.123. BHenmiHue HArpy3KH HA TOPU3OHTAJIBHBIN anmapar

I[JISI COCPEAOTOYCHHBIX MAaCC IPEAYCMOTPEHA BO3MOKHOCTE 3aJaHUA CMCIICHUA, TIpU
9TOM MOMECHT OT CMEIICHUA 6yz[eT YUYTEH aBTOMaTHYICCKH.

s =

K |Dfeuarica
Haagatite 3nevenra: | Cocpenatouskan macca N1

PascTosue oT Kpan s nerers, o

Creuere,de0 |
Chreuerie, dy: |0 K
L]

Beconan varpyak

[CdMpueyrereyer & yonopum: vensmanii

Puc. 3.124. BecoBble HAarpy3KH Ha BepPTUKAJIBLHBII annapar
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EAGLIAAE Hal pySiH Ha anapaT X

TMpvnaieriel K: | Oceuaita uuniHapuieck aa Nt |

HasBaHie 372MeHTa: | Briewrie Harpyaru na annapar N1 |

Paccromme o kpan anerenra. o: [g

[ Mowosrereyer & yonoeras
webari

Harpuyski & pasou yon

Filp

Fy:o

F2p

My g

Myo

Puc. 3.125. Bueninue Harpy3Ku Ha BepTHKAJIBHBII anmapar

BHewwHne pacnpeaenerHble HArpyskm >

TMpunoseHs! K Ofeqaiika winuHapr-ec<an Nel

HasBaHWe INEMEHTA!  BrelwHMe pPacTpeaeneHHEIE HArPY3KM
PaccTosHMe OT kpad snemenTa, lo: [ 1 M
PacrpeneneHkl Ha AnuHe, |1 1 M I I
o

MpUCYTCTBYET B - —I1__ __
YCNOBASAX MCTIBITEHWIA

Harpysku B paboumx yon. Harpysku B yon. MCnbITaHHiA
qx: 50 Krefm Qg Kricfm
a¥: 100 Krefm ay: ag Kricfm
0K OTmeHa

Puc. 3.126 BHemnne HATPY3KH, pacnpeaeJeHHbIE M0 AJINHE 3JIeMeHTa
3.15.31. 3akpenneHue annapama

JlaHHBIN 37€MEHT IpeIHa3HauYeH JUII ydeTa HeCTaHJapTHOTO 3aKpeIUICHHs ammapara
(Takoro, KOTOpOe HE MOKET OBITH CMOJEIHPOBAHO C MOMOIIBIO OMOP). ITO MOTYT OBITH
HEeCTaHJapTHbIE ONOPbI FOPU30HTAIBHBIX aNnaparoB (CTOWKU MM CTOJIOMKH), YKECTKHE
METaTIOKOHCTPYKLIUH, OOpaMIIsiolie anmnapar (3TaXepku, Npo&MbI), a TaKKe MHOTOo-
SIPyCHBIE anmnapatsl (POJIb OMOP BBHIMOIHSIOT 3aKPEIUIEHHBIE HUKHUE IITYIEpa).

Fakpennene annapaTs X
SAKPENNAEHGIA ANEHEHT! | Ofieyaiika UMAHHADHYEtKaA No1 Y
Ha3BaHHE 3BKPENNSHIA:  3akpennenwe annapata NeL I X
PaCCTOAHME 0T KPSA 3MeMeHTa, lo: g m “ )
NiHefiHos o ¥ MoaaTnHeBacTE: [ fH ”" Z
TNiHeriHoe no ¥ MNoAaTAHBOCTE: 0 afH
NiHedinoe no Z MoasTRHBOCTE: fH CHCTEME KOOPAMHAT KYZ
¥rAOB0E OTHOCHTENEHO ¥ MogaTnHeocTs: 0 iHm @ Mnofanshan () NokansHas
¥roEoe OTHOCHTERSHG Y MogaTHBocTs: 0 °iHm MPHEYTETEYST B YENOBMEAX HEMBITAHHA
YroEoe OTHOCHTENEHO 2 MogsTAHEOCTR: O S{Hm MPHCYTCTBYET B YCNOBHAX MOHTaMA
0K Otmera

Puc. 3.127 3akpeniienue annapara

HCO6XOI[I/IMO YKa3aTb 3a(1)I/IKCI/Ip0BaHHI)IC CTCIICHU CBO60,Z[BI B T7100aJILHOM WM JIO-
KaJbHOM CHCTEME KOOpAUHAT (J'IOKEU'II:Haﬂ CHUCTEMaAa COOTBETCTBYET CUCTEMC KOOPJAWHAT
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POIUTEIBCKOTO 3JEMEHTa). Pe3ynbraToM pacuera OYAYT COOTBETCTBYIOIIUE PEAKIHH
orop.

Jliist MOJIeTIMPOBAaHMS KECTKOTO 3aKPEIUICHHs [0 COOTBETCTBYIOLICH CTENeHH CBOOO-
ITBI HEOOXOTUMO 33/1aBaTh ITOIaTINBOCTD, paBHYIO 0.

3.15.32. Mnowadka obcnyxueaHus

[Tnomagka MOKET OBITh YCTAHOBJEHA HA IMMIMHAPUYECKHE YJAaCTKH KOpIyca arma-
paToB, a TaKKe Ha ONOpy-F0OKyY anmapaTa KOJIOHHOTO THIIA.

VnenbHast Harpy3ka G, BKiodaeT B ceOst coOCTBeHHBIH Bec MeTama wiomanku (Gs)
IUTIOC BCE€ BO3MOJKHBIE Harpy3ku (CHET, 000pymoBaHHEe, MaTepHaibl, JIOAeH U T.A.). JTa
BEJIMYMHA UCIONB3YeTCs Ul ONPEAENICHNs] Harpy30K Ha KOJIOHHY B paboTe M B HCIbITa-
HUSX (I 9THX YCJIOBHM HauXyIIIMM CllydaeM sIBISIeTCS MakcUMaibHas Harpyska). Bec
Metawia G ucnosp3yercst Al OopMUPOBaHHS TaOIMIBI MAaTEPUATIOB U JJISl ONPEACICHUS
Harpy3oK Ha KOJIOHHY B yCJIOBHSAX MOHTaKa.

Mnowagka obcmykueaHna x

HassaHue snemeHTa: | Mnowanxa obcnysusaHus N21 MpucoearHeHa k: | Ofievaiika LMNMHAPHYetkan NO1

PACCTORHWE OT KPBS 3NeMenTa, 0! 4000  wm
Hau4. yron nnowanku, Tetal: o o
¥ron cekTopa nnowanxu, Tetal: jan o
Lnputa nnowaakm, 11 gon MM
BoicoTa nnowaaku, h1: 900 | mm
AnuHa kporwTeika (nowaawku), 121 gon MM
BoicoTa kpoHwTedHa, h2: jo00  mm
3azop Mexay nnow. 1 obedalikol, delta: 5 MM
YAENEHEA HArPY3Ka 0T NADWAAKK, G3! 0,002  MMa
MaTep1an KoHCTPYKLMAA: CT3 =

Harpyska oT MeTanna nnowagkm
(@ Mpusenertas () ASconoTHas

YaensHaA Harpyska oT meTanna, Gs: 0,002 MMa

Hamn4ue necTHmL!

TNecTHULE AspoguHamika nnowaaok (no MOCT 34283-2017)

¥ron pacionowenus, Teta: | .gg o ® Npubmiokerto O Touro

| ¥ Cnyae, 3000 mm

fﬁa}f MorokHsii sec: | g3 Hjim

O wome a0

1 I
A3POAMHEMUYECKIIA KoshdHLpeHT, K: | 0,85
n. ; Av | 4640000 .
I e e NowWaAL N0 KOHTYPY KE. MM
0K OTHeHa I PACHETHBIX BEMHYMH,

Puc. 3.128. TLnomanka o0C/ay;KHBAHUS BEPTHKAJIBLHOIO annapara

BapuaHT miomanky Ui TOPU30HTAIBHOTO arapara IMpeacTaBisieT co0ol mpsMo-
YTOJIBHBIN HACTUJI, ONIMOHAJIBHO OTpaXKACHHBIN Nepuiamu. Bec mnomanxu u ee BeTpoBast
Harpyska MpUJIOKeHbI K TOPHU30HTAIBHON oOedaiike B 3aJJaHHOM 4HCIIE TOYeK (Tapamerp
“UuCIo psiioB OMOPHBIX CTOEK™).
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Mnowagka obcnyxneaHua e

HazeaHie snemeHTa: |Mnowaaka obcnysmeaHa NE1 | MpucoeanHena k: | Obeuaiika winuHaprueckas NE1

PacCToOAHME OT Kpas snemenTa, 0! 200w

UWmpuHa nnowanrm, 11: 4500w

Bricota nnowaaki, hl: gop wm

LnwHa kpoHwTeliHa (mnowaawku), 122 1000 wm
BricoTa KpoHwTeina, h2: g MM
3asop mexAy nnow. v obedalikod, delta: 5q MM
Yy Harpy3Ka oT Ga: 0,002 Mna
MaTepuan KoHCTPYKLMIA: CT3 [il

Harpyska oT METaNNa NNoWanKkm
@ MpuBeaeHHas O AbconioTHas

YOEensHan HarpysKka oT MeTanna, Gs: 0 MMa
Hamuume necthuugpl  Mepuna: 1 2 3 4
.nem..ma M1l2M: M AspoanHamika nnowanok (no FMOCT 34283-2017)

¥ron pacnonookeria, Teta: | 1gp o ® Mpunivkero O Touro

Cryes, 2000 wm [
g MoroHHei BeC: | 3 Hyvam N w
Wpua: | 600
o R

ASpPOAWHEMUYECKII KostduueHT, K: | 0,85

YMCN0 PAAOE ONOPHBIX CTOBK: | 4

Wl FEEeT T T Mnowanb no KoHTYpY, A: | 3825000 KB, MM

lII | OTMeHa | |i]_, pacue |

Puc. 3.129. Ilnomaaka 00CIyKUBAHUS TOPH30HTAJLHOTO annapara

KOM6I/IHa].[I/I$I IepuiI ¢ 4€ThIPEX CTOPOH MOXKCT OBITH HpOHBBOJ'IBHOﬁ, YTO IIO3BOJIACT
C(I)OpMI/IpOBaTB N3 HECKOJIBKHUX ITIJIOIIAJOK HAaCTHUJI CIIO)KHOM (bOpMBI.

Puc. 3.130. 'pynna miomanok
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VY nenwHas Harpyska ot miomanku G, naznagaercs mo CIT 20.13330 [Omuboka! Uc-
TOYHHMK CCBUIKM He HaiileH.] U BKIIoYaeT B ceOs HArpy3Ky OT MarepHana IUIOIIaKH,
cHera, 000OpysOBaHus, JIIO/EH U T.1. DTa Harpy3Ka CYMTAETCs PABHOMEPHO paclpeliesieH-
HOH IO CEKTOpPY IUIOLIAJK! U HCIIONIb3yeTcsl B pacyerax (IpU ONpeeeHUuH Teproia Ko-
neOaHmii, Harpy3KH Ha HECYIIYI0 O0eJaiKy 1 T.1.).

HapaMeTp «Macca KOHCprKIlI/Iﬁ IJIOIAaAK1» HE UCIOJIB3YETCA B IIPOYHOCTHBIX pac-
yerax u Tpe6yeTc;1 TOJIBKO [JIs1 pac4dcTa MaTepI/Ia.J'IOéMKOCTI/I.

3.15.33. QnnemeHmsI annapama KOJIOHHO20 muna

Hacaaxu, niomanku o6cmyKuBaHusi, TapeiaKy, COCPEAOTOUCHHBIE MACCHI U BHEIITHUE
HATPY3KH MOTYT OBITh MPHUCOCTUHEHBI K IWIMHAPHUCCKOW oOeualike KopIyca ammapara
KOJIOHHOTO THMa. 1IX pacronokeHne, TeoMeTprs i Macca (YCHINS) TOTIONHAIOT Harpy3KH
U YYUTHIBAIOTCS B pacyeTe amrmapara Ha MPOYHOCTb M YCTOWYMBOCTH OT BETPOBBIX U CEMi-
CMHYECKHX BO3JICHCTBHIA.

Hacagya X

HazgaHme anemeHTa:  Hacaaka N21 MpHcosaMHEHa ki | Ofievalica UMIMHARHUSCKEA HE1

ParCTOAHHE OT Kpad aneMeHTa, o o M

|

Anametp, D1: g i |

'

BwicoTa, hi: g ™

Bec pewéTkn B chope, Gr: g H

HaMMEHOBAHHE COABPHHMOTD! | <BReAMTE HA3BAHHE >

MNoTHOCTE HacaakH (yonosHas), pi O Krin®
MaTEpHan CheMHOR YacTH! | CT3 Mpokat ESS

MaTepHan npHBapHOA 4acTH: | CT3 MpokaT ==

B NpMBApHBIX AETANEH peweTrm, Grw: 0 H

aNoNHEHNE MHAROCTER, 51 100 %

MnoTHOCTE XMAKOCTH, pli g KrfME

MPHEYTETEYET B YCNOBKAX MOHTZKE

MPHEYTETEYET B YONOBHA HCMBITAHHA

oK OTreHa

Puc. 3.131. Hacaaka

[Ipu pacuere BecoBOIl Harpy3KH HacajJKa pacCMaTPUBAETCS KaK COCTABHOM AJIEMEHT,
cojiepkaiuii B cebe:

e  npuBapHYH YacTh BecoM G, (YUUTBIBaeTCS B JIFOOOM PACUETHOM PEKHUME);

e  CcheMHYIO YacTh BecoM G-G,, (YUUTBIBAaETCs B paCYETHOM PEIKHME COTIIACHO
omnuusaM “TIpUCyTCTBYeT B YCIOBUSIX MOHTaXa/CTIBITAHUI);

e  KHIKOCTH (€CIH €CTb) B BHJE YCIOBHOIO IIUTHHAPA BecoM pi-m-Dy*/4-hy-&;
(yuutsiBaeTcs B paboUMX yCIOBHUSAX);

®  HaNOJHWTENb (KaTajdu3aTop) B BHJE YCIOBHOTO IIIMHIpPA BECOM
p-m-D;%/4-h; (B paBoumx yCIOBHSAX YUMTHIBAETCS BCET/A, B YCIOBHSAX MOH-
Ta)ka/UCTIBITAHUNA COTTIACHO BKIFOUCHHBIM rajouKam).

Tabnuma WCHONB30BaHHBIX MAaTepHaioB (opMupyercs ¢ Y4eTOM MAaTepHaloB,
HA3HAYEHHBIX NPUBAPHON U CbEMHOMN YacCTH.
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MACCAT Bepcus 3.9

[pynna Tapeagk X
Ha3BaHHE 3NEMEHTA!  Mpynna Tapenok N1 TapenkH NPHCoSAHHEHE K Ofieqakika uMHHARHHECKaA M2 1
PaccToAHMe oT kpaa anemenTa, lo: O MM |

Ananetp, D1t 0O MM !
BreicoTa Tapenkw, b 0 MM
Yucno Tapenok, n 2 -
PaccTosHKe Mexay Tapenkamd, & 200 MM
Bec kawaoH Tapenku e chope, Gt 0 H w
MaTepran CheMHoA 4acTH Tapenkn: CT3 Mpokat = ' P
MaTepHan NpMBApHORA 4acTy Tapenkk: CT3 Mpokat =2
Bec NPMEApHED AeTaned TapeniM, Gwt 0 H ©
! =
3aNonHeHKE ¥AAKOCTERD, B 100 ot Dj __‘__9
MAOTHOCTE ®HAKOCTH, pli o e fh
TMPHCYTCTBYET B YCNOBMAX MOHT AN

TIPHCY TCTBYET B YCIOEMAK MCMEITaHHA

0K QTHEHA

Puc. 3.132. I'pynmna tapesok

[Tpu pacuere rpynmna Tapeiok paccMaTPUBAETCS KaK HECKOJIBKO COCPEIOTOYEHHBIX
Macc, MPUCOCIUHEHHBIX K POJUTEILCKOMY JIEMEHTY C PaBHBIM IaroM. BecoBas Harpys-
Ka KaXJI0M TapelIKh YUUThIBACTCS aHAJIOTHYHO nemMeHTy “Hacaaka”.

[Ipn BU3yanu3amuy MOAENHN TapesIKu 0ToOpaxaroTcs yCIoBHO. B ciiyyae HeoOxonu-
MOCTH MOXKHO COYETaTh UX C aneMeHToM “Ilonb3oBarensckoe obopynoBanue”, TOATOTO-
BHB TapesIKy HeoOXoauMoro ucnoidaeHus B modoit CAIIP.

CocpeanTodeHHas macca X
Macca nprcosaniena K Ofisuaiica ummMHApHYECKaA N91 %
HazBanme anemenTa: | CocpegoTouenHan macca MOl =
g
PaccToAHHe o7 KpaA snemenTa, la: | o M 7 d

o |

CHCTEMA KODPAMHAT: D NonapHan @ AekapTosa - G _\
Creuenme, dx: 0 MM
Crewenme, dy: 0 M N
Becosan Harpyska, Gi g H X
Matepuan:  CT3 Mpokat i ‘ \
'
|

Wi

MpHCY TCTEYET B YCNOBKAX HOMBITaHNA

MpHCY TCTEYET B YCNOEWAX MOHT a3 T

=
—

0K OTHMEHS

Puc. 3.133. Cocpenorouennas macca
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

BHe wHHe HarpyakM Ha annapar &\

Npunoikers! K- |0 gsvarica umnmrapuiecran Nel [
Hassare anementa |Brewrme narpyer na amnapat N1 |

PaceTostne ot kpad 3 nemerTa, lo; D

MpeyreTeser & yemosien: [ MIpHeUTereger & yernoeas

Ay MoHTaHE
HarpysKi B patiouns yen. HErpyskid B Yo, Henbmaridi

Fx[o F[n

Felg Feln

Fz|g Fz[p

M |U ‘ M ‘U |

Moo | Moo |

Puc. 3.134. BHenrHue HATPY3KH

3.15.34. Onopa annapama KoOJIOHHO20 muna

Onopa koAGHHAND snRapaTa

Onopa koaonHoro annapara |

HazBaHHe 3nemeTa:  onopa Pazepel no HA »> MPHEOBAHHEHS Ki | Ofeuaiikca NE1
Bna

HopHaTHEHEIF AOKYMEHT! [OCT 34233.9-2017 -
(O Unnvmapiueckas (O Konvyeckaa (@) CocTasHas

BHy TP, AMGMETP HECYWErD 3nemenTa, Dt 3400
PaccTosHHE OT Kpan 3nemenTa, Ioi 0,364 1 5
AHAMETP BEPXHErD OCHOBaHKA, DY 3400 E
o
AnaneTp HiHero ocHosaRi, D1: 4320 =—
Ofwan eeicota onopel, h0: 1738w 5,
il
Katet wea, A 5 v 4
- =
=
; = D,
LIMAHHAPHHECKAA yHacTaK onope! . |
MaTepnan yqacTea: C13 Tpyba >
TONWHHS CTEHRK yHacTRE, st g v Df
NpHbasia Ha kopposkio, ol g - 5
MiHycosoit aonyer, €2 p,g m | == Z
MpHBasKa TexHONOTHUeCKas, €3t [ i)
K-T NpoYH, KOMBUEBOrD CESPHOTD WEA, (! | .
Mzonauma 1 dryTepoeka > PacueTHan cxema >3

— [] NMepexoarbii y4acTok | faHHbIE NEpEXOAHOND YHACTHE 33
KOHMECKHI ¥4acToK onophi

MaTepuan ydacTka: CT3 Tpyfia S [ 83256 8 Yenognax noawén ==

BoicoTa yyacTka, bk g7q M

TONWMHE CTEHKN yHacTKa, ski g v
MpHbasra Ha koppaskio, cik: o i
Mumycosoi aonyek, c2k: g mo| e
MprBaska TexHONOrk4eckas, o3k g M
K-T nposH, Konbuesora ceapHora wea, ok: | | =5
Crywaii Temnepatypa annrapn- | Temnepatypa Konm- Temnepatypa onop-
HarpyxeHWs Heckora yyactka T, °C Heckoro yyacTka Tk, "C Horo yzna, "0

Brympentee aapnel 20 20 20
HapywHoe gaeneH 0 20 20

Puc. 3.135 OnopHas 10oxa
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MACCAT Bepcus 3.9

Onopa amnmnapara KOJIOHHOTO TUIIa MOXKET OBITH MNpUuCcocAMHCHA K HWXKXKHEMY OHUILY
cymeCTBonmeﬁ MOACIH, a TAKKC K HHHHHﬂqueCKOﬁ WM KOHHUYECKOH oOeuaiike KopIty-
ca. Tumsl OIIOPHBIX obeuaex OIIPEACIAIOTCA BLIGpaHHLIM HOPMATUBOM U MPUBCACHBI Ha

Puc. 3.136.

— 5 o — D 5 D 5
N & ) W ————
~ N~
— =) s D Dy T, =
0 o ﬁﬁ 5 =
3 S9N oA
) 2 N .
! . T 2
5 o = e
| Dy | L
Hununapudeckas Konnueckas CocraBHas

Puc. 3.136 Tunsl onopHBIX 000K
B nporpamme nmeercst BO3SMOXKHOCTB 3a/laHMs IEPEXOTHOTO yyacTka (3aboiHas
o0eyaiika) ¢ MaTepUaIoM, OTIMYHBIM OT MaTepuasa OHOPEL
HmeeTcst BOBMOKHOCTB IKCIIPECC-OLIEHKH TEMIIepaTyp 3JIEMEHTOB Omopbl. [l
3TOr0 HEOOXOANMO HaXKAaTh KHOMKY [...] B TaOJNHIE CllydacB HarpyxeHus. B mosBuBIeM-

Cs1 TMaJiore MOXKHO BBIOPATh CIIOCO0 OIIEHKH TEIIOBOro coctosiHust onopsl (Puc. 3.137).
*

OueHka pacueTHOM TeMNEpaTypbl YuacTka

HOpMATHEHLIA AokyHEHT! |

TemnepaTypa HAarpeToro KOHUa y4acTka, T1: gog Lle j‘l
T;

KozddmumeHT TennooTaaqm ¢ GoKoBOI NOBEPXHOCTH, 0! § BrfinK)

KoathdHUMEHT TENNOOT Aa4K C TOPUEBOH NOBENXHOCTH, a1 | BTfin2K) ——
KoathdHUHEHT TENNONPOEOAHOCTH MATEPHENA YHACTKS, M 4g BTi(n- K3
TennepaTypa okpysatowed cpeael, T0: 2 o A==

oK OTHEHE Onpe, pacuETHBIX

Puc. 3.137 Ouenka TeMmnepaTyp 3JIeMeHTOB ONOPbI

TTociie aKTUBH3ALAM [EPEXOHOr0 ydacTka L71 [EPEHOAHBIA YHECTOK i yasaryg

KHOHKI/I[ Lenvire nepercaroro yracra » | 3a1al0TCs €r0 pa3Mepbl M MaTepuall.
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

& PeX0aHbIH e e HT 0N bl 1

I aTepran nepexogHOro YYacTra ONOPEL:

ngrzc v [ CeoficTEa... ] [ﬂolﬁasmb. . ]

PacuyéTHas Terneparypa, Tr: | 200
Bricora ysacTka, hr | 200
TanwwHa cTeHkH yaacTRa, sm | 1g|
Mpreaeka Ha Kopposyo, c1: |2
MuHycoBoi gonyck, c2: Qg

[Mpudaeka TexHonoruueckan, o3 |

KT npoyH. koneuesoro ceapHoro wea, Fi (1

Puc. 3.138 Ilepexoanblii yuacTok

Onuus Pac4eT B YCNOBWAX NOABENS [TO3BOJISIET BBIMIOJHATL PacdeT OIOPHOM
o0euaiiky Ha IPOYHOCTh M YCTOHUYMBOCTE OT Harpy3oK, BOSHHKAIONINX B MPOLECCE MOH-
Ta)ka KOJIOHHBI, M IOZ00paTh OMOTHUTEIbHYIO OCHACTKY. JIJIst 3TOro HeoO6X0ANMO 3a/1aTh
JOIoTHUTEIbHBIC qaHHbie (Puc. 3.139)

- = B
Cxema pacyera no OCT 36-116-85 u @

— Bec konoHHb! npr noavene, G: qooo00 H
PaccTosHME A0 U.T. NP noabeMe, M 10000 mm
PACCTORHWE A0 MOHTEMHLIX WTYLEPOB, IC: 15000 Mm

¥ron NpUnoMeHHA YOUNWA B Ha4ane noabena, beta: 4p =
BricoTa yCTaHOBKM OTTAMKM, Ho: 15000 MM

PACcCToAHWE 00 AKOPS OTTsRKN, 100 40000 mm

Ho \

0K OTmMeHa

Puc. 3.139 Pacuernast cxema noabeMa KoJOHHbI

ITocnie HAXKaTHUS KHOTIKH 3aaeTCcs THIT M TEOMETPHSI OTIOPHOTO y37a.
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MACCAT Bepcus 3.9

Onopa knomtoro annapata

Gnaps kononHoro annspats Onopwsii ysen [MatpyBru onoproii obeuaiin | MlocTamen

HopmaTeHsiii A0KyreHT: TOCT 34233.9-2017

Otnt Omnta OTm2 OTn3 @ Tand
MaTepuan nemenTos yana: Cra Tpysa
MICRONHATE AR TONLMH HHCHE 0 OTIODHOND KOS, 511 3 m
Mprara Ha kopposwo, c1i 2 o

MaHyCOBOi AOMyCK, CZ: g5
MpGapica Textonor-eckas, o o
Winprwa wokrero onoproro koneus, b1 90

BLICTYNEHIWaR WHEHHE HHXHERS ONOPHOTD KOMbUs, B2 82

[ p—

LUMPHHa BERXHEr S OMGRHOTE KaMbUa, b

o n
HHMaRsHOE PaCETORME MEXKAY ABYIR CHEXHbIM peBpan, bS: g o
VIENONHATE THAS TOMUMHA BERXHEND DNDPHOND KOMbla, S2t o
Venontensan Tonwa pefipa, 54 g o

Beicora onopworo yzna, h: g o

Dyraanent A

Beton: B30 (M400) ~ [Ceoficrea...| godasuTe.
FUUTHEATE AATMECCTS BHHARTEHTS
MHANaAbHbIF MONGHT HHGPUA 12 2em0nn e
TIOAOWE BYHASHEHTS, Fi

Mnoiws s BeTorHero
dpynameHTa, AF:
Kostrurient repas-
HOMEpHOCTI DXaTHA FpyHTa, CF1

46290000 e

6000000 KTCfkybm

Puc. 3.140. OnopHsIii y3en

S

B

b

epHLE BorTel

Marepusn: 13

AraneTp HapysHIRinD Bnaakran; | 36

KonnecTso, n: 1,
Ananerp GanToso opyaHOCTH, DB 4400

Koppos Bonta (a anarers), cbi o

i

n

THITBI ONOPHBIX Y3JIOB ONPEIEISIIOTCS BHIOPAHHBIM HOPMAaTHBOM M TIPHBEACHBI Ha

Puc. 3.141.

) Tun 1

A o=
) by |

L2

B

PykoBoacTBo nosnb3osatens
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

Puc. 3.141 BapuaHTBI HCTIOJTHEHHUSI OTIOPHOTO y3J1a

Onnus YUMTHIESTE NOASTAMEOCTE PYHASMEHTE [03BOJISET Y4€CTh BIUSHUE I10-
JMATIUBOCTU TPYHTa HA TEPUOJ] COOCTBCHHBIX KOJcOaHHI KOJOHHBI [Ipu akTHBHOU Ta-
JIOYKE HEOOXOAMMO 3a/1aTh IUIOIIAb © MOMEHT MHEPLUH MOJOIIBLI (yHAAMEHTA, a TAKXKe
K03(h(PULIMEHT HEPAaBHOMEPHOCTH CXKaTHs TpyHTa. [lyIs 3a1aHKsl TEOMETPHUYECKUX XapaK-
TEPUCTHUK €CTh KHOIIKA-TIOMOILHUK, KOTOpasl MO3BOJISIET aBTOMATUYECKU BBIYUCIIUTD I1a-
pameTpsl THHOBBIX hyHaamentoB (Puc. 3.142)

r ' —— |
ABTOMaTUHECKWIA PACYET TEOMETPUHECKUX NapaMeTpos dyHaaMeHTa I &J
‘-

Tun dyHAEMEHTS

() KBanpaTHeii b

@ MpAMoyronbHEIA

) Kpyrneii CTopoHa, & 5000 mm [
) Konbuesoii Ctopona, b: 3000 mm [n]

MUHMMENBHEIA MOMEHT WHEPLUMA: 11250000000 MM

Mnowaak: 15 KE. M

OK OTMeHa Onpegenenne pacy&THBIX nenmnu

Puc. 3.142 Onpenenenne reoMeTpniecKuX nNapaMeTpos (pyHIaMeHTa
[Ipu cHATOl ranouke GyHIAMEHT MOJEIHPYETCS KaK KECTKas 3a/elTKa.

Ilocne HaxaTusl KHONIKU 3aal0TCSI CMOTPOBBIE OKHA M TATPYOKH OIIOPHOMN
obevalku.

144 PykoBOACTBO Monb3oBatesst



MACCAT Bepcus 3.9

Onopa konoHHoro annapata

AnG3EHTE NaTpYGOK.
Marepnan natpybion
13 Tpyhal >

] TeTpyicn yenneator cevene
(NNHEIE NPOEEP H KOHTRONE)

Hazearne | Bryrpensmii | Tonuyina |Paccroanue or | Beicors,

auamerp, d, | cTenew, sd,| ochooanus,
o ram [
I 100 10 300

YARMMTE NATRYEOK.,

Tatpyiu onopraii obeuaiiki

Yrnoeoe | Jnuma Jana
huy, e | nonoxenue, | sHewed | oryTpeRHER
8" |uacr, 11, sm|wacru, 13,

0 0 100 100 ‘

By

Fra

=!I
ot

a

ot |

Puc. 3.143. [laTpyOKku onopHOii o6euaiiku

C momoIbio koMan |Befsewrs.. | [Cronvposare. | posnvoskHO 3a1aHME THOGOTO KOMMYECTBA

maTpyOKoB (B TOM YHCIIE BEITSHYTBIX) C ONMCAaHHEM HX pa3MepoB M pacroioxenus. [Ipn
pacdere OIMOpHOH 0OedalKy MporpaMMa MPOBEPHUT BCE CEUCHUS U ONPENENIUT CCUCHHE C

MAaKCHUMAaJIbLHBIM 0CIIa0JICHUEM.

Onuus “TlaTpyOku yCHIUBAIOT CeueHHE™ YIPABISIET CIOCOOOM OIMpPECICHHS XapaK-
TEPUCTUK CEYCHHUS] OMOPhI (IPU BKIIOYEHHOHN OMIUH cedeHHe (HOPMUPYETCSI C y4ETOM

CTCHOK IaTpPyOKOB).

Ilocne HakaTHsi KHOIIKH 3a4a€TCd IOCTAaMEHT IMpHU €ro HaJlu4duu

( Hanuue I'IIZICTEIMEHTEI)

Onopa kesokHoro annapata

] Hanie nocranera
Temerpus nocTamenTa
obecalica

Komtsecas ofevalica
ecrias Hesecona CTRYSTYRR
MaTepuan nocTanesTa:
625 ~ [caoiicrsa
Konusecreo croee, N: g
Bkicora nocTanerTa, H: 20000
AwareTp orcarkoi oK. B5ePXY, D: 2300

AvarieT omcarof axp. S3Y, DL 2500

Konimecrso noscos:
7] Comi va wemaofi rparmt
Ofbeavrierite packocos s cepeante
TharLE| pasHeLLEr1 CBs3efi N0 BeicoTe
Huokaal yposess, h1: 100

Bepast yposess, h2: | 900
OprerTas anenesos

© Hopriansrian
Tarenuansias

Packocs!

© Baoms rpart
Monepex rpar1

Bant

© Broms rpart
Moneper rpar

® Haxnokrsie CTofin

obasuTe.

Mocrament
Nnira
[C] Beppenn el

T
Oreyrereyor
Banca
Packoc Tvn 1
Pacxoc Tn 2
Fackoc T 3
Packoc Tin 4
Kpecr
Kpec c oepxrei Gankoft
Kpec C rvoxrei Ganco
@ Kpecr c asyia Gankanm
Tonypackoc sk
Tonypacoc sepit
[ y——
Croiin
Bano

Packocs:

Pacoc ¢ kel Gankoi Tun 1
Pacoc ¢ mioxsedt Banoi T 2
Pacxoc ¢ el Gankoi v 3
Pacxoc ¢ Hioxed GanoR T 4
Facoc ¢ sepxreli Gankoii Tun 1
Pacoc ¢ sepxrefi Bankoii Tun 2
Pacoc ¢ sepxrieii Baroii Tun 3
Packoc ¢ sepxriefi Banofi Tn 4
Paccoc ¢ asyms Gamama Tan 1
Fackoc ¢ sy Banam T 2

Packoe c asyns Gamaima Tvn 3

Paccoc c asyms Gamarma Tvn 4

Copravert >>

Coprament >>

Copranert >>

oK

Omera

Mpuerts

Puc. 3.144. TlocTaMeHT KOJIOHHOI'0 anmapara

PykoBOACTBO nonb3oBaTens
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Pacyer Ha NpOYHOCTb COCYAOB M annapaTos

TToctameHT MOKET OBITH BBIITOJIHEH KaK B BUIC HHHHHHpH‘IeCKOﬁ HIIH KOHHYECKOU
0661131711(1/1, TaK U B BUJAC MCTAJUIOKOHCTPYKIIMU, OCHOBY KOTOpOﬁ COCTaBJIAIOT BEPTUKAJIb-
HBIE WM HAKJIOHHBIE CTOMKH 3aJaHHOI'O CCUCHMUA.

Bapuant «Kectkas HeBecoMmasi CTpyKTypa» IpenHa3HA4eH ANl CIydaeB, KOTAa Ma-
paMeTpsl IOCTaMEHTa 3apaHee He M3BECTHBI, HO 3aJaHa ero BbIcOTa. B 3TOM cirydae mo-
CTaMEHT MOJEIHMPYETCS )KECTKOM CBS3BIO, M HE OKa3bIBAeT BIMSHHS Ha IEpHO] KojeOa-
Huil. BeTpoBble Harpy3Ku BBIYHUCISAIOTCS C YI€TOM BBICOTHI IOCTaAMEHTA.

(%) UMnMHApHUECckan ofieualica (%) KoHwueckan ofeqakisa
_ i ki .
D
5
Dy
(%) BepTHKaNEHEIE CTORKH () HaknonHele cTofikk

Puc. 3.145 Tunsl mocraMmeHnTa
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MACCAT Bepcus 3.9

3.15.35. Tens1006MeHHUK ¢ HeNOOB8UWXHLIMU MPY6HbLIMU pewemkamu

Tennoobmentik
Obupe aaiisie |
Hasbanue anewenTar  TennoofimeHHei annapat Ma1

HOpHaTHBHLI AokyvsHT: TOCT 34233,7,2-2017 -

Koy
Matepan CT3 Tpyba »>

Pasmepet no Hel 3

3anonHerue Mew TRy BHOTO NPOCTRAHCTES >

HarHHe Neperopo oK B MesTpyBHOM NPOCTpancTee

MaKcrmanissif nponeT TpyGel rexay
PeWeTKOI W neperopoakoi, 11R:

MaKCHHANEHGI MPONET TRyl Mesay
neperapoaskan ZR:

Tomunea neperopoak; 1,5

1

98,5

3anonHeHke TRYBHOM0 NPRCTREHCTEE » >

BHYTPEHHHA AMBHETD, D 210 MaTepan NEDErOROACK: | 03r2C Gr.KI 245 MOCT 8¢/ >5
Hanyst AHaHETD, Dot 216 MaTEDHAN CTAKEK: | 35 Kpenew -
ToMuMHE CTEHIH, 51 3 o [[] Onmparme neperopoaok Ha koxgx
Mpwfiaska Ha copposw, c1: 1 - Mepenad ASEREHHA Ha TRYBHOM peETKS
Mrwycoeo aonyee, c2: g6 gy | ww | (@ ASTO: pR=max{|pTlilpnl; [pT-pul}
MIpHE3EKa TEXHONOHUECKSR, €3; g o O Bpyaiph= 0 Mha  pRtest= o s
AL 775w
K-T DO, DOADASHOMO CB3PHOTO WER, B: 1 >
K- MPovH, KOMleUgBora ceapHor wea, g | S
TernepaTypa chopkH, H:  4p  eC
VizonsunA u dyTeposka >
Cryait Mexrpyfinoe, ko Toyfinoe, Tpy6en
HarpyxeHHa | asnerne Temnepatypa, C Janncrine Temneparypa, *C
pM, MMa | Pacuerran, Ts | Cpeanas, t pT.MMa | Pacwerwas, T | Cpeaas, tT
Paboure yenoena 0.6 40 2 20 20

X
4 b

KPenneHie Nepaok peweTkn
O Beaproit & kopnye

KpENNeHHE BTOPOM PEWETKA
O Beapkoit & kapnyc

(®) Yepes dnaHiL. cosAHHEHHE @ Hepes nan, cosarstvs:

@® b MMBAPSHAK ) il NPHB3PEHa K
wonyxy Kokyxy

(& PeweTra-dnaned ¢ oT6oprop- weTics-naren ¢ oTopTos-
KO NPHBEPEHA K KOXKYXY. KOH NPHBAPEHS K KO Ry

o rawew MpuBspoHaK ()
KoHueBa obeuaRce
() PeweTra seapena eo dnatey

dnarew npHBapena K
KoHugea obevarike

() Pewetka Bsapena o dnarey
PRUETS BB pEHa HEHAY

FeweTis Bsapera ey
rarusn K Kosyxan

raEn W Koy oN

K=17 K,=17

Puc. 3.146. KoxkyX Temioo0MeHHIKA

PacueTHas TemmepaTypa CTCHKH KOXKyXa HCIIOIB3YETCS JUIS ONpEICTICHUs JOIMyCcKa-
eMBIX HanpspkeHnH Koxyxa. CpemHss TeMneparypa CTeHKH HCIIONIB3YETCsl U Ompeerne-
HUSI KO3 uIrenTa TMHEHHOT0 pacIupeHnss 1 MOAYJIS YIPYrocTH. Taxke KaK U ISt IU-
JMHAPHYECKOH 00eyaiiky IpeyCMOTPEHO 3aJaHue N3OSN U (hyTEPOBKH.

[MTapameTpsl paboueii cpeibl B TPYOHOM IPOCTPAHCTBE OIPEACISIIOTCS POAUTEIBCKAM

AJIEMEHTOM TETJIO0OMEHHHKA, WIH (MIPU OTCYTCTBHU POAMTEIBCKOTO DIIEMEHTA) HACTPO M-
kol “OO0mue maHHBIe”. B CBOIO odepenmp, mapaMmeTphl pabodell cpedbl B MEXTPYOHOM
MIPOCTPAHCTBE YYUTHIBAIOTCS IPH pacueTe BECOB JOUCPHHX JIEMEHTOB KOXYyXa.

KoHcTpyKkuuu kperieHuit koxyxa ¢ TpyoHsiMu pemerkamu no 'OCT 34233.7-2017
(P11 26-14-88) npuBenens! Ha Puc. 3.147.

Bosmoxen pacuet Teruioodmennuka no ASME VIII-1(2). B aTom ciiy4yae BapuaHThl
UCTIOIHEHUST KOHCTPYKIuK npuBeneHsl Ha Puc. 3.148. Jlns termiooomennnka mo ASME
nocrymua orus “Kettle Shell Exchanger”, B atom ciiywae mapaMeTpsl KOTIIa 331a10TCS HA

Bkiaake “Pacmupurens 17

PykoBOACTBO nonb3oBaTens
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

(%) Beaprol 5 Kopnye ® PeweTka-thnaHel NpHEApEHa K
KOy Y

® PeweTka-tnaHey, © oTOOpTOBKOF ® PelweTka-pnaHey NpHEapeHa K
NPHEAQEHS E KONy KOHWEEDH obevalike

=12

@® PelleTia BEIPEHa MEXAY
diAEHLLEM H KDY o

K,=35

UHX-13.1 (a) UHX-13.1 (b)

UHX-13.1 (c) UHX-13.1 (d)
Puc. 3.148. Kpennenue TpyoHoii pemerku no ASME VIII-1

148 PykoBOACTBO Monb3oBatesst



MACCAT Bepcus 3.9

Ilocne HaxkaTUs KHOIKHU 3a1al0TC MapaMEeTpPhl y3Ja COCAUHCHUA TIEP-

BOIl TPYOHOI PEIICTKH.

3.15.35.1 Y3en coeanMHeHUs TPYyOHOM peLlueTKN € KOXXYXOM

Tennoosuentik x
Obuine ganneie | Yaen cosanenns nepooii pewera | Yaen coeantenna sropoit pewerkn | TpySHaiil ny4ok ¢ pewerkamn Net Ne2 | Cunssponmit 4 b
Onatew kavepti Onave koxyxa Tin e

Marepnan: | 5] > Varepuan: |13 5> ) Mpwsaprof scrers
BryTperHAl AvaneTD, D1 1000 | Mrocani npusaproii
Cymwiaprias npuBasK, c: o =
Hapyeati auaneTp, Du: (1195 | Hapyprrioi ananeTp, Di: [ 1145 | DRl
Tonuwa brar, hz: (59 | e Tonwwa dnar, ht: (50 | e * Mogore ) Bacrymonaawia 7] Towree
. Winnas () Bocshirpania
Brwa xomrsecson emynon k35 |
Tonua wnmapns, sacnaTyms, s 10 |
Tomumsa korwrs, vacTasTY RO S 22 | e
Panuyc nepexosa, r:[ 7 =
Arvasa wanuaps. wacTH TV I [ =
e snenenT Karepol Crerit nenerT Komya
Crexcauti anenetT: | Iruaue sananmieckos Ne2 et snemes Koy renoobmerrinea
BryTDerAE SnaneTD, D = BHyTPEHHAR AUENETD, D: 1000 e
Tonuua crem, < o= Tomuma CTeMa, S 10 e
Matepuan: (o3 Marepuan: ;3
Kpenex Peweria
Marepuan: |35 >> MaposKa>>
HopyKroih avianeTp, d: 29 < Tomuma pewenon s9: 10| e
PacurHese TeNnEpaTYDSE (8] Bpyuio || ABTOMETIAEGKH
Tomussa & sore mporaga, spn| g o
Ronomrurensro >> onarua 1, TOL [ 20 «
Cymapran rpuBaEka, Dt 2 | e
Konnsecrao, n . Uzonsus >> onara2, Th2 20 «
o4 AviameTp yTonuesoi uacr, DB: [ o
vaverp Gorosoit oxpy-ocTw, DE: 1105 | Kpenexa, T6: [ 20 =
[T Yuer nputiaern npu pacvete xecrocTn
PacugtHas Temnepanps, To:[20 | <C

Mparnaaka

Marepuan; | Caoficrea. Sneno copo-pazBopor, Nei | 1

fobooen Tepexoavan obeuaia

[mf-=%

Pesuia no [OCT 7338 ¢ Ta&pAocTero Mo Wopy A 20 65 eauts | -

Pasitepei 10 HA >>
Hopyerai ananeTp, Dnri 1065 |

Winpnria, briz
inpura, bri (10 | n Pasnepsi pnaa na FOCT >>

Tomuysa, b 15|
TIpVHATS e KaXyxa KaK drarew Kaneps!

oK Omera

Puc. 3.149. Y3es coequHeHus NePBOii pelieTKH

B ciyuae kpersieHust TpyOHO# pelieTkd uepe3 (IaHIeBOE COCAMHEHUE HCXO/I-
HBIC JaHHBIC 331al0TCS 0 aHayoruu ¢ ¢uanmeBbM coennaerrneM o 'OCT 34233.4-2017
(P126-15-88) MmeeTcst BOBMOXKHOCTD BBIOpATh CTAHAAPTHBIE (hITaHIIbL.

Omms «IlepexonHas oOevaiikay JOCTYIHA AJsl BCEX BAPUAHTOB HCIIOJHECHUS
TpyOHOU pereTku. [Ipy akTUBAMK JaHHOW OINMIMHU MOSBISETCS IOHOJHHUTEIBHOE OKHO €
mapamMeTpaMu MepexoaHoi obevaiiku (BTynkm), Puc. 3.150.

JononrHnTensHele napamMeTpel nepexogroi oBevaiicn (BTynkm) X
MaTepuan: | cr3 =
. )
BryTperrmni ananetp, D: [ 1000 | mm
TonwmHa cTeHky, s1i| g M
MpufiaBka Ha kopposuio, €1t | 7 MM
MuHycosoi Aonyex, c2: [ g MM | > “

Mpubaska TexHonormyeckas, c3: [ MM
LAmuna, 113 | 200 MM

Pac4ETHan TeMnepatypa, T1: | 2n 5C V30nAUMA 1 dyTeposka > >

OK OTHeHa

Puc. 3.150. [TapameTpbI nepexoaHoii o6euaiiku

PykoBOACTBO nonb3oBaTens
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

ITocne Ha>kaTHst KHONIKK 3aJar0TCsl TapaMeTphl y3Jla COEINHEHUS BTO-
poii TpyOHOM pemeTkH. JJaHHBIE BTOPOH PEMIETKN 3aJaf0TCs 10 aHAIOTHUHN ¢ IepBoi. Bos-

MOXHO OBICTPO CKOIIMPOBAaTh JaHHBIE M3 MEPBOH PEUIETKH NpH momomy KHomku «lIpu-
HATH BTOPOE COCTUHEHHUE KaK IePBOE».

Ilocne HaxkaTUs KHOMNKH 3a1al0TCA  MapaMeTphbl T[)y6HOFO ITy4JKa,

YCJIOBHSL KpEIUIeHUs] TpyO B pelleTKax, a TakKe Ieperoposiki B peneTkax (Ipu ux Hajlu-
YUH).

3.15.35.2 MNapameTpbl TPYOGHOro ny4ka

TpyGHbli nNyHOK € pe e THamk 3]
PaCTOnONEHHE DTECPCTH TpyGel
@oorpaaycor  O60rpagycos [ CHewenve VB
Q45 rpaaycos (onp. nonszasatensn [=5) v Hapyseii auaverD, dT: [ 25
PacuéTHaA TernepaTypa, Tt | 2o ToMuHHa CTeHRH, 5T: | 5
/- CPeAHAR TEMMEpaTYRE, tT: | 20 CymMapHan npMBaEKa, €T | 7
T+ KpemneHHe TRYS B Nepe o peweTks KpenneHite ThyS B2 ETOROH pelETKE
Py bY (@ MaakosasansuosanHse Tryfs! () M NaAKo3aBANbUBEAHHbIE THYEE!
- 1 © 3aeancuceattibic & nasel O 3asancuosattsle & nassl
i 1Ty © 3apansuosantibie ¢ oTfoproskoi O 3asaneuosarHsle ¢ oTBOPTRBKOH
LET T s () MeTogon npusapkn O MeToaom npHeapiu
++ = Yaenen. aonyex Harpyara,[a: [ 14.5 ¥ aEnsH, aonyek Harpysea [l 14.5
o 1 )i e Tnyfira paseansuaekr, bi| 1
= T 1 [ c obeapoii [l ofeapeoii
+ T Kater e, Delta: [ 7
B =
L & K
= bl =3 A — E
Dy & F- i) = + )
PaccTosnne 0T oo KoyXa Ao
oo o yaanerwo Toybe, ali | 674 Is ls
Bt ORDYHOCTH, ENVCarHor] & =% =%
HaKe, BECTpYBHyI Nnolla, DE: | 223 3 P
“ncno areepeTi, n: [ 733
Hanm-ue neperopoarn [[IHanuve nepercpaart
Hacno TpyB, it 733 MeperopoAKa NEPEOH KaMeps!
Marc. paanyc Tpyfioli 20ne, R: | Spn Warepran:
Lllar paconoxers oTeepCTHi, tp: | 32 <] “
AvaneTp oTeepcTii, d0: | 25 5 Tonu, peweTrM E MecTe naa, n: | 5
PACCT. MeXAY PAASHH OTEERCTHI, Nt | 55 425 Winpria nasa, bn: [ 11
Bricota BepxHera cervenTa, it | son Tonuwra neperopoa, snems | 1g
BLICOTa HInkHErD CerrenTa, b2 | 500 Cymiapran npnGaeKs, cnt | 2
PacugTHan Tennepatypa, T | 20
Mepenaa aenenrd, Delta p: | g
(Onpeaenene pacéTHe: BN
[C<hman [ romeo | [ omena | [ crpsexa

Puc. 3.151. TpyOHbIii My4YOK ¢ penIeTKaMu

Pacnosioxenue oTBepcTuii o TpyObl B TPYOHOM pelieTke MOXKHO 33/1aBaTh B aBTO-
MaTHYECKOM peXHMMe M Bpy4Hy!o. [Ipy aBTOMaTHYECKOM 3aaHUH HEOOXOAMMO BBIOpATh
YIoJl PacHoOJOXKEHHsI OCEH OTBEPCTHM, 3aJaTh IAT UX PACIOJOKEHHSA, AUAMETP OTBEp-
CTHH, paguyc TpyOHOH 30HBI a TaK)K€ BBHICOTHI BEPXHEr0 W HM)KHETo CerMeHTOB. IIpo-
rpaMMma aBTOMAaTUYEeCKH ONPEJENIUT TaKHe pacueTHbIE MapaMeTphl, KaK YHUCIO OTBEPCTUH,
paccTosiHHE /10 OCH CaMOil y/laleHHOH TpyOBl, a Tak)Ke MaKCUMAJIbHBIM THaMeTp, BITUCAH-
HBII B OecTpyOHYIO ILIOMIa/b.

C noMOIIBI0 KOMaHJbI [V] Crewenne MOXKHO H3MEHHUTH PACIOJIOKEHHE OCEH CUM-
Merpun TpyOHBIX my4koB (Puc. 3.152)

150 PyKoBOACTBO Mofb3oBaTeNs



MACCAT Bepcus 3.9

| -;_""_:7=" % £
‘:55?:5‘& =

—H—H '}' WAWAW,
LAY

L,

et

)
A

4
\

Dy

@ 90 rpapycoe

/- d

5 f' %
Wk e
KON

DAL
: R

ip

@ 45 rpanycos @ 0Onp. None3oEaTENEM

Puc. 3.152. PacnoJio:keHne oTBepcTHii

[Tpu HecTaHOApPTHBIX MapaMeTpax TPyOHOro Mmy4ka BO3MOXKHO ero ()opMHpOBaHUE B
pEeKHME HHTEPaKTHBHOI'O KOHCTPYKTOPA.

Koncrpykunu kperiennii Tpyd B pemerke mo 'OCT 34233.7-2017 (P[] 26-14-88)
npuBeneHsl Ha Puc. 3.147.

ME—-
sH——*}
ls
ip
I'magxo3aBanblOBaHHbIE I'magxo3aBanbIOBaHHEIE, C 00BApKOH
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

3aBanbliOBaHHBIC B J1Ba U OoJjiee masa, ¢ 00BapKoi

ITpuBapHsIe 6e3 3aBaJIBIIOBKH

Puc. 3.153. Kpemienne Tpy6 B pemerke no 'OCT 34233.7-2017

IIpu pacuere Terumooomenunka 1o ASME VIII-1 Bo3MOXKHBIE THITBI KPETUICHHUH MPU-
BeleHsl Ha Puc. 3.154.

1%y == Yy
"tss - | "ﬂc ----—H— ni @@
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos
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Puc. 3.154. Kpensienne Tpy6 B pemerke mo ASME VIII-1

OHI_[I/IOHaJ'ILHO BO3MOXHO pasMCIICHUC Ha KOXKYyXE CI/IJ'Ib(l)OHHOFO KOMIICHCATOpPA
W/WIN [gacmH[mTeneﬁ.

IMocne 3amaHust BceX HEOOXOAMMBIX JAaHHBIX M HAXKATHS KHOIIKH po-
rpaMMa OTOOpa3HWT TONYYEHHBIH TerI00OMEeHHUK. PenakTupoBaHue TEMIO0OMEHHUKA
MIPOU3BOIUTCA Yepe3 THAIOTOBOE OKHO C BKJIAIKaMHU.

3.15.35.3 PaboTa c KOHCTPYKTOPOM TPYyOGHOro ny4ka

KoHcTpykTop 1103B0JIsIET CPOPMUPOBATH TPYOHBIH MMy4OK M BBIYHCIIUTH €r0 XapaKTe-
PUCTHKA TIpU pa3MelnieHnd TpyO, He omucanHoM B m. 3.15.35.2. Jlns ero aktuBammu
HeoOxoaumMo BBIOpaTh omiwio «KoHCTpyKTOp» B maHenmn «PacrmolioskeHHue OTBEPCTHIN.
OTKpBIBaeTCs OKHO, ITOKa3aHHoe Ha Puc. 3.155.

154 PYKOBOACTBO Nonb30BaTens
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KoncTpykTop Tpy6Hoit petuetku X

(O Mo TpeyronsHman
Pagnyc TRYBHOI 30H:1, R: 500 MM
i LWar no ropusoHTani, tp: | g3 o
=i . War no seprikant, ty: 52 |
3 o BriCOTS BepXHero cernenTa, hl: 500 |
00 e & ® see Bricora HiokHero cermenta, h2 00w
o] esesdee Winpunia nesoro cermena, h3: 500
/ cec 006 ®e LUnpura npasoro cermenTa, ha: 500 |
2007 e oo v oE 6 e e arad
) Uncno oTokos: | B
o POEEO®EE DO
5@ PO ® 0 ®® @ N2 D, 1 Y0, M1
- IO G 4-- 1o 2 0 =
L3 i
= e®eeeOE0 88
i n
0 s 0O BEE S 6
i
o0 L 0600006
e SRR RN
-300+ PpoeeOE O ew®
g P& 008 8o
-400 ™y i
e T [ parcnorumposats
|
o ) ) ! i i Beero avacpcTi: 193
-600 -400 -200 0 200 400 8 Beero Tpyf: 183
MoTor NO1: uucno Tpyf 193, OTHOCHTEREHD CYMMApHOrD Wucna 100%

X, MM
Chart Directar (unregistersd) from waw advsofteng.com

Mo HEHETHIO NEBOM KHOMKK MEIWA

OBHoBUTS
(®) GopmiposaTs TpyGKy c oTeepcTven (O YaanaTe TPYEKY, OCTAENATE OTEEPCTHE

O Yaanste Tpyicy 1 oTBepcTHE O dopHupoBaTE BHKEDHYID WKy

Gizzzms oK Omera

Puc. 3.155. KoHcTpykTop TpyOoHOro my4yka

J171s OKHa ¢ 3CKM30M TpYOHOTO ITy4Ka JOCTYITHBI ACHCTBUS:
e  MacmTabHpoBaHHE — IIPH MOMOIIH KOJECa MBIIIN
e  MepeMelIeHUE ICKU3a — ABIKEHUEM MBIIIN C HA)KaTOW JIEBOI KHOIKOM

Komanns! 1 mapaMeTpsl:

Ha3Banue Onucanne

ITo xBagparam Psanb! oTBEepCcTHIA HE CMEILIEHBI

Kaxaplii psit oTBEpCTHI cMeIeH
ITo TpeyronpsHuKam OTHOCHTENIBHO MPEbIAYIIEro Ha
MOJIOBUHY TOPU30HTAIBHOIO 1l1ara

PyKOBOACTBO MO/b30BaTens 155



PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

OTBepcTHd pacnoararTcs 10 KOH-
LHEHTPHUECKUM OKPYKHOCTSM, OT-
BEPCTUS Ha OJHON OKPYXKHOCTH pac-
MOJIararoTCs ¢ PaBHBIM IIATOM, C
OKPYTJICHHEM JI0 LIEJIOT0 YHUCIa OT-
BEPCTUI

IIo oxpyxHOCTAM

tot T'opuzoHTanbHBIN U BEPTUKAJIBHBIN
Py LIar PacroyioKEHUs PAIOB

[To3BounsitOT ChOPMUPOBATH 30HY, 32
R, hy, hy, hs3, hy mpeaeaMi KOTOPOi pa3MeIieHue
TpyO UCKITFOYEHO

[To3BonsrOT chopmupoBaTh Oec-
Yucno NoTOKOB, TpyOHBIE 30HBI IO EPETOPOIKH
KoH(DUTypauus JUISl THHIOBBIX KOH(UTYpanuii MHO-

TOIOTOYHBIX TEITIOOOMEHHHUKOB

TTo3BosstroT 60JIEE TOYHO MTO3UIINO-
HUPOBATh TPYOBI ITy4YKa, OTHOCSIIH-
Xo, Yo €csl K i-My TIOTOKY, €CJIH aBTOMaTH-
YecKoe pa3MelIeHUe He IPUBOIUT K
KEIAeMOMY Pe3yJIbTaTy

156 PyKOBOACTBO MoMb30BaTeNs
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U

TpaHcrioHMpPOBaTh

®opMupoBaTh
TpyOKy C OTBEpCTH-
eM

Y nansate TpyoKy,
OCTaBJIATh OTBEP-
CTHE

Y aansaTe TpyoKy u
OTBEpCTHE

DopMUPOBATH aH-
KEPHYIO LIIWIBKY

OOHOBUTH

Copoc

MeskoceBoe paccTosiHue JUist TpyO B
30HE i-# TIeperopoaku

Paccrostane ot ocu TpyOHOH permiet-
KU JTO OCEBOM JIMHUH i-# eperopo/i-
KU

ITepeBopaunBaeT BCIO HOCTPOCHHYIO
TpyOHY!0 pemeTky Ha 90°

Ecnu B TOuKe ¢ BEIOpaHHBIMH KOOP-

JWHATaMH yXe eCTh TPyOKa, TO HU-

Yero He MPOUCXOANT, B IPOTHBHOM

Cilydae TOYKe PUCBANBACTCS MPH-
3HaK «TpyOKa»

OtBepctre OyeT y4acTBOBATh B
pacyere nepudepuitHoil 30HbI pe-
IETKH, HO TpyOKa OyJeT UCKItoueHa
U3 pacyera 0CeBOro yCHIIUsI Ha KO-
KyX

B naHHO# TOUKe HET OTBEPCTHS], OHA

HE BIUACT Ha pacueT nepudepuiiHon

30HBI (MCMONB3YeTCs UIs GOPMHUPO-
BaHU OECTPYOHBIX 30H)

B nanHO# TOuKe ecTh IITyX0e OTBEp-
CTHE TOJ aHKEPHYIO IIMHIBKY, KO-
TOpOE He BIMACT HA pacueT nepude-
PUIHOMN 30HBI

BrimonHsieTcst mepectpoeHue Tpyo-

HOTO Iy4YKa (HaMe4yaroTCsl KOOPIH-

HaTHI TOYEK, B KOTOPBIX OyIyT pas-
MeIaThCsl OTBEPCTHSA)

O‘II/IIIIaIOTCSI BCC OOIOJHUTCIIbHBIC
MPU3HAKHU TOYCK

PykoBOACTBO nonb3oBaTens
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PacueT Ha NpOYHOCTbL COCYAO0B 1 annapaToB
3.15.36. Tens1006MeHHUK C KOMITEHCamopPOM Ha KOXyxe

Jlnist BKITFOYEHUST KOMIIEHCaTopa B MOJIENb TEINIOOOMEHHHKA HEOOXOAMMO MTOCTaBUTh
COOTBETCTBYIOIYIO rajouky Ha Bkinaake «Kommnencatop» (Puc. 3.156).

CHAbOHHBIH KOMINE HCAaTop @
[MaTepran KomMnNeHCaTopa: THN CORAMHEHMA © KOMyxam No MOCT 30730-2002
E ®mna O Orne
Haufionewmid EHyTp. AMameTp, Dk: 12490 !’32 g
HawnmeHbiwmi BHy T, anameTp, dki | 1oan I . k

k
TonwmHa cTemik, ski [ g \j

MpHbaeka Ha KoppozsHk, clt | 2

MAHycoEoR Aonyck, c2: | .5

Mpubagka TexHoNarMieckan, o3t | g 1+ - [

AnnHa oaHoA cekunm, gk | g

YHCno ceRumA, N | g

Nl
|

PaccToAnme oT Havana kowyxa, Lk: | g Lic Ek
Paauyc KpHEHIHE, th | 5p gic I
K-T MpOMHOCTH KONBLEEOrD CcBapHOro Wea, Fit: | [onpgﬂgngme DACHETHED BEHHHA

PacuETHEA TeMMepaTypa cTeHkM, Tt | 120
OfpaboTia Wea
(&) LLINMthoEaHHEA NOEEPXHOCTE CEAPHOD WEA

(O HeoBpafioT aHHaA NOEEPEHOCTE CEAPHOD WSS
PACNONmsEHHE WES

(@) Mo HAPyYHHOMY AMAMETRY

Mo sHyTREHHEMY ArameTRY

[ < Hazaa ” aToE0 I [ OTHEHS ] [ Cnpaek.a

Puc. 3.156. JInH30BBIi KOMIIEHCATOP

[Tpu pacuere Teruoodmennuka mo ['OCT 34233.7-2017 Tun coeanHEHUs ¢ KOXY-
xom ompenensiercst o 'OCT 30780-2002 (Puc. 3.157)

9

T

® Tvn a &) Tun G & Tine
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Puc. 3.157. Coenunenue kommencaropa c ko:kyxom no 'OCT 30780-2002

IIpu pacuere Temmooomennnka mo ASME VIII-1 Bo3aMo)kHBIE BapHaHTHI HCITOTHEHHS
KOMIIEHCATOPOB ompeerstoTes o pasaenry MANDATORY APPENDIX 26 (Puc. 3.158).

R et

be3 ykpennenust C ykpemieHueM TopounnanbHbII

Puc. 3.158. Ucnosnenus: komnencaropa no ASME VIII-1

PyKOBOACTBO NOMb30BaTENs 159



PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

3.15.37. Tennoob6MeHHUK ¢ pacwupumesieM Ha KOXxyxe

Jnst BKIIFOYEHUS KOMIIEHCATOpa B MOJZEIIb TEINIOOOMEHHHIKA HEOOXOIMMO OCTaBHTb
COOTBETCTBYIOIYIO Tanouky Ha BKiuaake «Pacmupurens» (Puc. 3.159). Ilpu Hanuunm
KOMIICHCAaTOpa Ha PacIIMpHUTeIIe ero ImapaMeTpsl 3a1at0Tcs aHanorndHo 1. 3.15.36.

Pacunprrens =5

Marepuan pacumpurens:

T
== = o;g‘
HauBonbwMii BHYTP. AMaMETD, DP: | 1100 | mm
TonuwHa cTeHk, pac: | 10 e
MpuBaexa Ha kopposwo, cli | 2 ™ )
MiHycoBoii ROMYCK, €21 0,8 | 2]
Mpubaska TexHonornieckas, c3: | 0 M
NiniHa nepexoakoi YacTy, Ip: | 50 M
JINHHA LIANMHAPUYECKO YacTU, Lp: | 200 M
Yron HaKNoHa CTeHkn, betal: | 60 3
Lnina fo Hauana koxyxa, LpOi | 400 | ma
PaciETas Tewnepatypa creman, T | 20| o Lrg i 9 Ip
K-T Npo4HOCTH Konbuesoro ceaproro wea, Fit: | 1 E‘

] Hams-e komnercatopa
MapareTpsi KonnencaTopa

| Tin coeamweRis C Kokyxow no OCT 30780-2002
== IEI Tuna @ Tun 6 Tuns
HavBanewnii sHyTp. anametp, Dk: [ 1300 | mn 4
Havmensiuwii EnyTp. ananetp, dk: | 1100 | i
TonuwHa cremii, ski | 3 - I’&
MpuBiaska Ha kopposia, cL: [ g8 o
MiycoBoiit aonycx, ¢2: | g ro
Mpubaska TexHonoryeckan, c3: | g m
[mvHa winHopreacoro yeactka, ke | 2g ™
A oavol cem, gk |60 |
Yneno cewuuai, n: | | L_|
PaccTosie oT Havana Kokyxa, Lk |40 |
PaguycKpuBHzHEL TK: | 15 |
Obpaforra usa Pacnonomenite wea
@ LUNHOSAHHAR NOBEPXHOCTH CBAPHOO LS @ Mo HapykHomy AuaneTpy

HeofipafioTanHas NOsEpXHOCTS CBAPHOrD WBa Mo BHYTPEHHENY AHaMETDY Onpepenenne pacHETHLIX BeMIH

(e | e | )

Puc. 3.159. Pacmpurenn

[Ipu pacuere TEIIOOOMEHHHMKA YYUTHIBAETCS NOJATIMBOCTh pacumupurels. Eciu
PAacCIIUPHUTESIb BBINOJIHEH C HOJIY-JIUH30BbIME KOHLEBBIMH YYACTKAMH, CIIELYET UCIIOJb30-
Bath om0 ‘“Pacmmpurens-kommencarop” (Puc. 3.160).

Lpg bl Lp {

T t {

Puc. 3.160. Pacuimpurens ¢ nojy-JInH30BbIMU KOHIEBBIMH Y4aCTKAMH
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MACCAT Bepcus 3.9

He CJICAYCT UCIIOJIb30BAThL OIIUIO ((PaCIHI/IpI/ITCJ'H)» JUJTA 3aaHus pacupeaeInTeIIbHO-
T'o KOJUICKTOpa (663 BbIpE3a Yy4aCTKa KOXKyXa IoJ HI/IM) — JJId 3TOro CJIeAyeT HUCIOJIb30-
BaTh AJIEMEHT «lluIMHaApuUecKas py6a1m<a».

3.15.38. TennoobmeHHuUk ¢ U-06pa3HbiMu mpybamu

3amaHnre UCXOMHBIX JaHHBIX U TermooOMeHHNKa ¢ U-00pa3HeIMU TpyOaMu mpoBO-
JUTCS aHAJIOTHYHO TEIIOOOMEHHHKY C HETOIBIKHBIMH penreTkamu. [Ipu sTom TpyOHas
penIeTka Bceraa IMeeT NeperopoaKy U CHMMETPUYHOE PACIIONOKEHUE TPYO.

TpyOHas permérka Ui JaHHOTO TEIIOOOMEHHHUKA MOYKET OBITh BBIOJHEHA aHAIIO-
ruvno 1. 3.15.35.

Kpome Toro, JONONHUTENBHO OCTYIIHBI BAPUAHTHI HCIOJIHEHHUS TPYOHON PELICTKH,
noxasanuele Ha Puc. 3.161.

Puc. 3.161 Tpy6nas peurerka TenioodoMenHuka ¢ U-o0pa3HbiMu Tpy6amu

ITo ASME VIII-1 Bo3MOXHBI KOHPHUTYpaluH, mokazanHeie Ha Puc. 3.162.

Puc. 3.162 Kondurypauuu Tpyonsix pemeroxk no ASME VIII-1

Onmus “DIeKTpUUECKHil MOJ0oTpeBaTeNs’ MO3BOJISIET BBIIOJHUTH pacdeT Hecylueit
IUTaCTHHBI TTOIOTPEBATENS KaK Mep(OoprpoOBaHHOM IIOCKOH KPBIIIKH.

3.15.39. TennoobmeHHUK ¢ nasaroujeli 20/108KoU

3amaHne MCXOMHBIX JAHHBIX U TEINIOOOMEHHHKA C IIABAIONIEH TOJIOBKOH MPOBO-
JIUTCSl aHAJIOTHYHO TEIUNIOOOMEHHUKY C HEIOJABIKHBIMH pellleTKaMH. Bmecto BTOpOi
TpyOHOU peLIeTKH 3aIar0TCs apaMeTpsl miaBarouieit ronosku (Puc. 3.163).

PykoBOACTBO nonb3oBaTens 1 6 1
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%)

ARalLAN To/0RKA

Tun ronoei

MapaeTpel nomyaney
@3mnmieeccan O Cheprsecran neotbopTosantan

Marepuan: | oy v |[Ceoficrea... | [AoBasmTe.. |
‘ i)
BryTperA anareTp, D[ 1000
MaTEpHaN KONbUE AHALLE: 6 "
cr3 v [Ceoricrea. | [dofasmTe. . S e 2
HapysHsii AHaneTp, DHK:

BHYTPEHHHi AHaNETP naHua, D

MapaMETPE! KpEILK
MaTEpHan AHAWE!

BoicoTa b onacHon ceweniv, hic | 4g

Tonwuma cTeHkm, s1i
Mineun asifcrens: cun ams monyeoneua, r1: | 15

Mpufaska Ha Kopposi, <l

Phwycosoi acnyck, €21

Mpiaera TexHonorH-Etsas, o3:

Yron HaknoHa noBepxH. KOHTaKTa, Tetat | 17

PaweTka
Marepnan: [ crg v |[eoiere .. [Ao6: )

TonwhHa peWETH, 5P [ 20

Tonumna & ecte npoknaaky, hip:

BricoTa AHMWLa, H:

Tonua s oHe npoKnaaKH, sp

HapyseHeii aaneTp, DH:
Cymapran npnserc, cp:

Aapvava oréoprosi, ht
AMaMETP Y TONULEHHOR uacTH, DE:

AnaneTp oTEEpCTA NoA o), d0;

AHENETR KOHTAKT: € KaNBUCH, D2

Koah-T nposHoCTH coaproro wea
chepiecki certenToe, Fi

KO3(-T MpodHoCTH Konbliesoro csap. wea

o Kpard A, Fiki

Hapyssrii avianetn, Dp: | 1pg0

PacugTHan TennepaTypa, Tp: | 20
Mpaknaaka VICTIBMA HATPYKEHAR:

Kpeném
S (ST [ emme "

MapaHHT o FOCT 481 MpH TaAWNHE He Bonee 2 14

Pac-ETHan Tennepatypa, T

Matepran:
[ss  |[conpicrea.

] [Boemrer]

Cpeasii ananeTp, D
Wk, b

Hapyuedi anaveTh,

Konnuecteo,
Tonuwwna, hn;

AvameTp BonTosoi OKpyKHOCTH, DI

< Hasan Asnee > OTnena Crpaeka

Puc. 3.163. Il.1aBaromas rojioBKa

Bo3MoxHBIE BapHaHTBI UCIIOJIHEHHS IUIaBaIOLIel rOJIOBKY MpHBeieHb! Ha Puc. 3.164.

g

!

|I i
S —— ; I

R =

o

Puc. 3.164. Tunnbl nJ1aBaroUuX roJJ0BOK

VcnonHeHne KpBIIIKHA COOTBETCTBYET pa3aeny «OThbeMHbIe

KPBIIITKW .

PykoBOACTBO nosb3oBaTens
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3.15.40. Annapam eo30yuwHo20 oxnaxdeHusi (ABO)

Annapat eozaywHoro cxnakackia (ABO)

PacnpeaenuTenbian kamepa | TpyBbiit MysoK ¢ peleTkam

LR SRl oro oxnaeaerins (ABO) ol
MapaeTpsl Kanepsi
lonepe.Hait BHYTPeHHIVi pazniep, BO:

KorcTpyruys kanep

Pa3bENHAS CO CBAPHOI KpHILLKGIH
=1 PasberHas ¢ MUTOM KPBIWKO

184 | Marepuan:  cifeopp): c2(wmyc): 3 (rex): Mnawmp. e ————
Tonwwra peweTkH 5 30Me Nepdopaun, s1A: | 20 o 10XI7HI3MIT >> | 1,5 [ O >> mm 0w 55 . £ . .
N PA3ENHAR CO CBADHON NOMYLUNHHAPHIECKDH KDLILKDI
T s A P e R S Ty e mn [1X1BHIOT | >> | 1,5 |me [0 w0 [ Hepashenas Co CEapHo MOMYLINVHARHHECKOR CTeHKOf
Tonuwna Goxosolt crenia, s7A: | 15 1 CeapHan Gez neperopanok
TonwrHa KDL B 30He dnaHua, S5A: | 5 m WrarnocsapHas 6e3 neperoposok
TonuwiHa Gnana Kpei, SEA: | 13 = Csapnan c neperopoaxan
HapyxHoii NONepesHel pasiep MPOKNanion, B2: [ 246 | mn - Mpoxnanxa UiTarnocsaphas € neperopoakani

PaccTostie Mexay ocamy Gonmos, B3:

Hapyoxruii nonepessii pasnes, B4 (346 |

Marepuan: | Ceoiictea... | flobasus

MaporyT no MOCT 481 npy Tonwime re Gonee 3 m

PassenHan ¢ IWTON KpEWWKOI, TH 3 no FTM 28-13-73

HapyokHiifl MpoaonHeii pazvep nposraan, 12t | 1782 | Wpieia, bz [ 12 |
TORWNHA PELIETKM B MECTE YMNOTHEHHS, S2A: [ 5 m Tonuwma, hn: [ m
TONMHA PEWETKH BHE 30Hb! YIROTHEHAS, S3A: | g m -Kpenex
LUMDHFA 30HH PEWETKM € TORWAHON S1,B1: [ 222 | | (o) Bonmer () Wnjnskn 583 KoHTRORA 33T -
nyuna kpolwky kavepel, H: [ 100 | ww | MaTepuan: | 35% =5 | [ Npotowra
PaawyC cKDYINEHAR KDbILIKM Kamepsi, Ri | 19 = Hapywroii avanetp, d: 15 |
K-T MDO4HOCTH CBaDHOr O WBa Kakepe, Fi: | 1 >>
TpogonbHeNi BHyTpeHHAl pasep, LO: [ 1228 | Konudecteo, n: [ a5
i PacuéTros aasnenve, p:
PacuéTran Temnepatypa, T: | 144 C ) BHyTpeHree || Hapywhoe |0,12 | MMa
OTsepCTUR Kavepe!
Ouemerp | [Juamerp Buicora Tonupra | Pacuerras gauna | Cuewerme | Cuewenne | Mareg
nAowazkn, | oTEepCTMA, | MAOWAAKM, | naTRyBKa, s, natpybKa, In Mm | noX mm | mo Y, mm
Dh, tm d, mm SY, MM MM
] it 3
RofasmTe oTeEpCTHE VaanuTL oTBEPCTHE.

oK Orneria pymeruTs

Puc. 3.165. PacnipenenuntesnHas kamepa

TermnooOMeHHNK BO3AYIIHOTO OXJIAXKICHUS CO3MAETCS KaK JIEMEHT MOJEIH. DTOT
KOMITOHEHT HeJb3sl MPUCOEIUHUTh K 4eMy—JIM00. Ammapar BO3IYIIHOTO OXJIaXICHHs
COCTOMT W3 IByX pacmpenmenurenbHsix kKamep (Puc. 3.165) u Tpy6GHOTrO myuka (Puc.
3.168). Jlse xamephl TEIIIOOOMEHHHIKA MOTYT OBITh 3a/IaHBI HE3ABUCHMO U MMETh PA3HbIH
turn. K kamepe MOKeT ObITh IPUCOEMHEHBI IITYLEPhI CIEUAIbHOTO THIIA

Pazbemuast co cBapHoit
KPBILIKOH

Pazvemnas ¢ nmuroit unu
HITAMIOBAaHHOM KPBIIIKOM

PasbemHast ¢ 1uTOM KpBbIII-
Kol

PykoBOACTBO nonb3oBaTens
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

PazpemHast co cBapHoii no- Hepasbemuas co cBapHOI CsapHas 6e3 Ieperopoiox
JIyLMJIMHAPUYECKON KPBIIII- MOy IWIMHIPUYECKOI
KOH KPBIIIKON

[ItammocBaprast 6e3 mepe-  CapHas ¢ eperopoakamu  lllTamrocBapHas ¢ mepero-
rOpOJIOK poaKaMu

Puc. 3.166. Tunsl pacnpeneJuTeIbHbIX KaMep

I[J'I?[ CBApPHBIX 3JICMCHTOB TEIIO0OOMEHHUKA MOYKHO 3a1aTb MHUHYCOBOU JOMYCK, Ijia-
KHUPOBKY.

AR AR _ :
NN

AL AR AR _ _
N AN N b
dﬂ ! dr:il 5
Ilo BepuIMHAM NPSMOYTOJbHUKOB Ilo BepmIMHAM TPEYTOJbHUKOB

Puc. 3.167. Tunsl TPYOGHBIX MYYKOB

164 PykoBOACTBO Monb3oBatesst



MACCAT Bepcus 3.9

TTocne Ha)aTusi KHOIIKH 3aJal0TCsl MapamMeTpbl TPYOHOTO MydYKa aHallo-
ruyno 1. 3.15.35.

TpyGHbIA NYYOK C pe eTHaMH k

PacnonomeHHe oTEEpCTHA Tpybel
(%) Mo BEpLWHHAN NPAMOYTONBHAKOE MaTepHan:
() Mo BEPLWMHAN TREYTONBHHKOE Cr3 il
PacuéTHaA TeMnepatypa, Tt | 144| o
f\ f f\ Hapy#Hei apameTp, dT: 25 MM
&J kj TonwmHa cTeHkK, sT: 7 MM
o ; . CyMMapHaA npHbaeka, cTi MM

Kpennenue Tpy & peweTke

f
A\ \L/
\

an
an
NP,

(%) MnagrosaBansuoBaHHee ToyEE!

WA
LN

t-{ () 3aBanbUOEaHHEIE B 0AHH Nas
O SaBANEUOESHHEIS B ABA H Bonee naza
MapareTpel paAcnono#eHs () MeToaoH NpHEapKH
PaccToaHWe mexcay peweTkam, L1 gogn Mm ¥aensH, aonyc. Harpysea,[al: 14,5 Mna
MPOADNLHEIF WA PACNONCH#EHHA OTEEPCTHA, E1: 5q MM I nyfiHa paseansuoskm, B 1g 0T
MoNepeYHEIR War PACNONOXEHHA OTEEPCTHA, E2: 51 MM [  ofeaproii

YHCNo OTEEPCTHE, Ml g4

Yncno TRYE, it 74 I‘_’g iy

AmameTp 0TEEPCTHA, A0t 554w

OnpeAeneHye pacYETHBIR BENHUMH

[ < Hazan H FoToED ] [ CrTmeHa ] [ Cnpaeka ]

Puc. 3.168. TpyOublii my4ox

[pu Hamuunu B Kamepax pe3nOoBbix mpobok (Puc. 3.171) onu mMoryT ObITh paccuu-
Taubl 10 [Omuoka! MCTOYHMK CCHUIKH He HAMIEeH. |.

Hanmume npofiok

Mpobikk
MaTepwan: | 35 Kpenex >
Hapy#HeI anameTp, dnp: | 1g ol oz
AnameTp npoTodkk, dit g MM
[ nyfiiHa KaHABKH MDA NPOKNAAKY, Cp! MM
Pafiodan AnkHa pesebbl, hnp: g MM
Mpoknaaka
MaTepran:

PezvHa no MOCT 7335 ¢ TeépaocTeto no Wopy & Aot ==

Hapy#HeIi pabounid anameTp, DNHE 1 MM

BHYTPEHHHH palioumii AnameTp, DNB: g MM

TonuwmHa, hn: LT

Puc. 3.169. Pe3n60Bbie MPoOKH B pacnpeaeauTe IbHOI Kamepe

PykoBOACTBO nonb3oBaTens 1 65



PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

BHewHuii kapkac MOXXeT ObITh 3aJaH B coorBeTcTBHH ¢ Puc. 3.170 (yuacTByeT TOJIB-
KO B BU3YQJIN3aIlMU MOJICNIH U pacyeTe TabIHIbl METAIIOEMKOCTH).

BHEWHMIA KapKac YHCA0 NOACOE Kapkaca: 5
Hiseriid mpodwane (130 110y =z
Borogod npodine (2) | 5nwGnws =x
BepxtkA npodmne (3} | spwsnws e
MaTepHan Kapkaca:  C13 MucT s
TonwmHa BOKOEOro MMCTa, SN 4 MM

Puc. 3.170. Buemrnuii kapkac ABO
3.15.41. Bpe3ka e kamepy annapama eo3dywHoz20 oxnaxdeHus (ABO)

JlaHHBI  3MEeMEHT MOXXeT OBITh MPUCOCIWHEH K 3aJHEH CTEHKE JIu-
Toii/itamnoBaHHo# kamepsl ABO, Kk 3a/iHe# MOBEPXHOCTH HMJIMHAPUICCKONW KaMephl, K
3a7Hel Wi OOKOBOI MOBEPXHOCTH KOpoOuyaTol kamepsl. McxonHble naHble BPE3KU B IH-
JIMHAPUYECKYIO KaMepy 3a1al0TCs aHaJOTU4HO ieMeHTy “Lltyuep”. Jns Bpe3ku B IIIOC-
KYIO CTEHKY THaJIoT UMeeT BHJI, MoKa3aHHbIH Ha Puc. 3.171

PACMONCHEHWE:
(®) PanuansHeii

D
J\ ME:
CreweHne, X0:

0 MM Sn

|
Crewerme, YO |
1} MM I

T

Puc. 3.171 Bpe3ka B kamepy ABO

3.15.42. Py6awka yunuHopu4eckasi

PyGamrka nnnmHIpryeckast MOKeT ObITh NPHCOEIMHEHA K JI000H IMIMHAPHIECKOH
obeuvaiike cymectByromeid mMomenu (Puc. 3.172). Mms sneMeHTa, HOPMATHBHBIA IOKY-
MEHT, MaTepHai, TreoMeTpHs, KO3()(HUIMEHT NPOYHOCTH CBAPHBIX IIBOB M YCIIOBHS
Harpy>XeHus pyOallku 3aJaf0Tcs 110 aHAJIOTHH ¢ IMWINHAPUYECKOol obedaiikoil. Pacmomo-
KEeHUe pyOalllKu B MOJEIN ONPENENSeTCs] JIEMEHTOM, K KOTOPOMY OHA MPUCOEIUHSETCS
1 PacCTOSHHEM OT JIEBOTO (HIKHEro) kpas (B cropoHy ocu Z). K pybamke MoryT ObITh
MPUCOEIMHEHBI OTOPBI, ITYIEPa, KOJIbIA )KECTKOCTH M JPYrue dJeMeHThl. [laBieHue py,
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3aJaHHOC B py6aun<e, pacopocCTpaHAaCTCsd Ha NPUCOCANHCHHBIC K Helt QJICMCHTBI, 1 Ha000-
poOT. Py6a1111<a HC MOJKCT BbIXOAUTH 3a NPEACIIbL 066‘13511(1/1, Ha KOTOpOﬁ OHa pasMeniacTcs.
LinaHHapHueckan pybawka E|

K.oHCTPYRLMA pYSalk A

HaSBaHHB ANeMeHTa;
() a - conpamenke KOHYCOM [ | Hanuuue KomMneHcaTopa

PySaka LHaHHLpH

Hecywiuii s nemert |0 Geuaiika winHaprieckas M1

() 6 - CONPAMEHIE KOABLOM

WenonHeHue CONPAKEHHA

KT nposH. npogonsHora ceapHoro Wwea, Fip: |4

KT npodH. Konkuesoro ceapHoro wea, Fit: |4
Pacuétnaa Temneparypa, T: |20
CpeaHan T-pa cTeHkd cocuaa, Top: |20
CpeaHan T-pa cTeHkd putawku, Top2: |20
FacuétHoe gasneHue B pySalke [Ge3 rugpocTaruim), p2:

(%) Bryrpenree () HapyswHoe 1]

HopratueHbif aokumenT: |FOCT P 52357.8-2007 e H__B—h ®Tuna O Tune
Marepuan pySawku: OTuns O Tunr
o v
PaceToaHue o kpaaanementa, o g [ a=4°
BHYTpEHHWA aMameTp putawku, 02 1100
] D
TonwmHa cTeHkM, 328 |10 — 2
@
Mputiaeka Ha kopposui, cl: |2
MuHycoBoi aonyck, c2: |0 g
MNpudaeka TesHonorHYeckan, 3 | D g
Dvna pudawen, | [ .- 0, 5
= - =

[ W300AUMA 1 duTEpoEKE >

MpocTpaHcTED B pySalke

Patioyas suakocTe B pydalwke
TPOLUEHT SAN0AHEHHA KOMIOHEHTS] g1y
[B patioums ycnosnasl |
Haseanue padoueil cpeabl |Bepzun, ras, sona

MnoTHoCTE patiovel cpeakl |0 523

B, WenBmatiit: | My bopicniemamue -
MpofiHoe gaBneHWe: ([
[[] CeposonopoaHan cpeaa
[ QK I [ OrreHa ] [ OnpegeneHme pacYETHEI BEMMYHH

| PaccTonmme oT copaamHil CTEHKM PYSaLIKKM 40 HaPYKHOA CTOPOHE! cocyas: &0 = 45 rm
Puc. 3.172. Py6amka uuauHapuieckasi

B mporpammy 3anoxeHa BO3MOXHOCTb 33JjaHUs TIapaMETPOB CPE.bI, 3aIOIHSIOMIEH
py0allky, ¥ mapaMeTpoB UCIIBITAHUN OTAEIBHO OT Hecylel obevaiiku. Pacuer oobema u
Beca COEPKUMOro pyOaImek BO3MOKEH TOJIBKO UYepe3 IMPOLEHT 3all0THEHUS.

Konctpykumu coemuuenus pyOamku ¢ koprmycoMm omnpenesiercs [OCT 34233.8-
2017 (F'OCT 25867-83) u npuBeaeHs! Ha Puc. 3.173.

[ a=45° b, a=30° My @=30° M a=45°
@
[+ [+
s
i) i)

RIE Dy olls olls I
Dy 5 Dy 5 Dy 5

=1 A H——=t =
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

Puc. 3.173. Tunsi py6amex no 'OCT 34233.8-2017
Hunmuagpudaeckas  pybamka  MOXET  MMEThb  CHIb(OHHBIH  KOMIICHCATOP
( Hamuie KOMNEHCATOPA ) ¢ nenbio CHIYKEHHS HAMPY30K OT TEMIICPAaTYPHBIX Aedopma-
Uit
Bosmosxken pacuer pybamku mo ASME VIII-1. B aToM cinydae ucmoib3yroTcs Bapu-
aHTBI COEIMHEHUsI C KOPITyCcOM, MpHBe/ieHHbIe Ha Puc. 3.174.

=07, 1.23¢, wiin. 1.25¢, vain. ¥
/< *7 1,234, wan, L
roin. =3,
; =

| i
cl R
J|

o

e
=2t

Iz =1 5mm
g 224

Puc. 3.174. Tunsi py6amek no ASME VII1I-1

3.15.43. Py6awka U-ob6pa3Hasi

Py6ammka U-o0pa3Has co3aaeTcs Ipy HOMOIM MHOTOCTPaHHYHOT'O THAIOra U BKJIIO-
YaeT B ce0sl CIIEAYIOIINE HIICMEHTHI:

e Oobeuaiika cocya;

e  OO0euaiika pybamky;

e  JlHumie cocyna;

e Jlnume py0amky,

o  ComnpspKeHHUE C THUIIIEM.

ConpspbkeHne o0edaek pyOalikd ¥ cocylia 3aaeTcs aHAIOTHYHO MWJIUHAPUIECKON
pybamike. [TapameTpbl JHUII cocyaa U pyOaIlIKK 3aal0TCsl aHAIOTUYIHO BBIMYKIIBIM JTHHU-
am.
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]

PyGau

O8ewsca cocusa | Desaina pataues | rsue cocwa | Draue puburst
Hasearve anemens | ST RIINE Koncrpsmuns pts
Hopristverash acespese. | FOCT P 52657 62007 v

Dapaveroe oevsswn coculs
Maepusan obesaie cocgs

o2 | (Ceorcrea_ ] (Dogaems.

Bragperensh ansnaer oessinn 0. |10

Tonuma crevest ofesatn & |10
Mputisena v woppesaso, &1 |7
[ T
Menaenaremananmeenan <2 | .
Do ccainn - [ 2000 1

Kot o rpcnamanrs cosrero ces e 1 (53]
KT oo Homaseors coapmoro wea P |5 ]

Pacuitnan rsansparips.

Pacuémmos asgners: (23 s
@ Brmperse O Hepymne |1

[SE———
Napawerpe: s
Mamaguan cripane

I | (st ) (Betmmn ]

Upreia covsws, b g
Kerer uea, & 10
Uweno samas, |7

War crvpany i 0

Pacvereds 17 npows sea, FO. |1

T e S )

Puc. 3.175. Pybamka U-o0pa3nas: ob6euaiika cocyaa
Gpasman X

Dc-aia cooaa | D8e4aka pysaw | lvws cocuna | Lrsiue pybaurt

PyGauna

NapareTpol pydawi KorcTpukuma pydawru Henaneriie conpsokerias
Marepas osesrir O tm— ®Tmna Otms

O —— Ons Ot

BHyTDEHHUA AHaMETD feuaiky, D2

TOAUHHE CTEHK E24ERKH, 52 ) D
Mpuanka wa ropposie. o1 ‘
Murycoeoftaoncr, o2 I
MpuBssra TexHonoruueckas, €3 D

Dwina ofieusiy, L2

&=45°

&

LtarteTp ueHTpakHaR o, d1

Ly
L
kg
B DAR B
S

Ker npoun. npogonsHoro ceapHora wes, Fip:

Msonauus 1 pureposa »>

KT nposH. Koneuesoro cespHoro wea, Fit

Pacuérhan terneparypa, T
4

CpeananT-pa cTec cocgaa, Tep

Cpeasan T-pa cTewku pydawi, Tep2:

& pydawke

@ Brurpermee (O Hapyxros

LpZ |1 & pydaure
Paiousn xuakocTe s pydauke
TipouerT sanoersis KomnoreriTa
100
(= pafouwn yenopuaH}

Hasearbie patouel CPeml | Boegyime araversie
MAcTHoCTS patoued cpeast (1000
Bua venerar® | Mygpoucnemania v
[

[ ceposonopognan cpeaa

Pacer. o7 cepesel creri puawn
A0 HAPYK. CTOROHE I COCY, Bl

Oinpenenene pacirren cenvam

[ ok J[Comena ] feoesrs | [ Copaosa |

Puc. 3.176. Pybamka U-o0pa3Hasn: odevaiika pyoamku
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O SINAMNTHYeCKDe

(® Monychepuuencoe 53
() Topocthepuueckos

(O KoHuueckoe nonoroe

() KoHuyeckoe kpyToe

Matepwan: C13Tpyha
BryTperHuii awaneTp, Dt | 1ppp
HoMUHansHaA TonwmHa, t:
Mpubaska Ha Kopposuio, cl: | 7
MiHycosoil aonyck, c2: g,
MNpubaexa TexHonorvyekan, c3: g

Anwna otBopToskm, hi: g

MM

MM

MM

MM

MM

MM

PyBawuka *
OBevaiika cocyaa | Obevaiika pyBawkw | Juve cocyaa | Janwe pyBawen | Llentpanenan sona 4 I
Thn aHMwa

0K

—ﬁ—ﬁ-i—

OTMeHa

MpUMEHUTE

Puc. 3.177. Pydamxka U-o0pa3nasi: THuIIe cocyaa

HapaMeTpLI JHUIA 3aJat0TCA P MOMOIIIN KHOIIKHU == BO BCIUIBIBAOIICM JUAJI0-
TOBOM OKHE€.
PyBaLuka b4
OBeuaitka cocyaa  Obevaiika pybawkn | Junwe cocyaa |Juwnwe pyGawwkw |LentpansHan sona 4 B
Tun aHMwWa

O INAMNTHYEeCKoE

> -

() Konmueacoe nonoroe

o KoHudyeckoe kpyToe

MaTepuan: c13Tpyfa
BHyTpenHWii auameTp, D: | 11gp
HoMuHansHas TonwwHa, t: 15
Mpubaska Ha Kopposuio, cl: | 3
MiHycoBoit nomyas, € g3
Mpufiaeka TexHonorudeckas, c3: g

Lnura oThopTosku, hl: g

MM

MM

MM

MM

MM

MM

i

B3

0K

OtmeHa

MpuMeHUTE

Puc. 3.178. Py6amka U-o0pa3nasi: THuIIE pyOamiKkn
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[WEMETP LUEHTPaNLHOMA 30Hk, d1:
TonwmHa snemeHTa, to:
TonwmHa 3nemeHTa, tcl:

Paguyc ConpsoReHna, I

Pazmep wea, a:
nyBuHa nporinasnexws, b:
Pasmep wea, c:
Pazmep wea, d:

Pazmep wea, e:

MaTepuan conpssenna:  C13 Tpyba GecauosHas

0
5
5
50

NN

PyGawka ®
OBeuaiika cocyaa |06euaﬁKa pyGaLukn |,£|,Huu.|,e cocysa |,£|,Hu|.u,e pyGaLukm [m 4 bk
McnonHere conpsekeHis

MM
MM
MM

MM

MM
MM
MM
MM

MM

01 O3 @s5@ Os
O2 Q4 Qsp)

| | OTMeHa || MprmMeHTE |

Puc. 3.179. Pybamka U-o0pa3Has: neHTpaJIbHOE CONMPsIXKEHNe

JocTymHble BapHaHTHI IEHTPAIFHOTO COMPsDKeHUS prBeaeHs! Ha Puc. 3.180.

di

!

T
|

E

tar d

=

Puc. 3.180. Tuns! nenrpanabHoro conpsukenus mo ASME VIII-1

3.15.44. Py6awka, yacmu4yHo oxeamsbiearoujasi cocyo

Py6am1<a, YaCTUYHO OXBaTbIBarolass COCyJ, CO34acTCsA aHAJIOTMYHO HUIUHApHUYC-

CKOH pyOarike.

PykoBoacTBo nosnb3osatens
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PyGauia, 4acTHYHO 0XBaTbIBAKLWLAA COCYA,

Hazsatie anemenmal [PySawra, vacrano oxsatomsan Hecyuii 2nemenT.  Oigevariks uimrapHiackan Hel

7 ForeTpyruya pydawkm

Hoparuere i aokywissr: | TOCT P 52857.6.2007 = () & - CONpaKEHME OTEOPTORKOE  (5) 6 - CONDANEHHE AHKEPHBIVIA TRYBaMM
Marepuan pytawm )

Cr3 - | CemiicTea TNofiagie. i 2

MaTepHan aHkepHsI TRYS:
3 - | Ceanicrea, || Dosasim..

Paccroshue oT kpassnemerta, o 1920w

BrurpesHi avameTp pyawki, D2 1200 v

Tonuwra crenrw, 2: 10 ha
NMpugaexa Ha kopposuia, c1: 2 ha
MUHUCOOH AOMEK, 62 08 pae
Mpuaka Tenonarieckan, 3. ha

PaccTomrie sa0 0cu Ao nepeora |
paaa coeamHenHi, i
MpOACAEHEIR War cosiWHEHML, P 151 012

e

Uncna cosanreriif aone acw, nL: 5

YWENG COBMHERWA Mo ok, nC! 5 t,
rnosoi war cosaueni, deltaT: 50 - p
Uran or kpanac nepeara pas 1 o 254
COEAMHEHI, delak:
HapykHi AuaeTp cosgurenua, o 100 '
Karer wea, & 10 - 2,
TomuuHa cTeHki TRySsL, 30: 10 -
KT npiotH. MpaonkHor ceapHoro wes, Fin: | % o %
o a
KT NpouK. Koeuesoro ceapHorn wea, Fit 1 53
K-T nposs. ceaprora wea cosgrnen, Fi 1 >
PacuéThan Temneparypa, T 2 T Pafioan waKecTe B pyfaluke
g . TIPOUSHT 3EMOAHEHIAR KOMNOHEHTS {1 %

CpeanaA T-pa cTeni cocyaa, Tep: 2 B B %

Cpentan T-pa cretid pyGawi, TopZ: 2 b HasBanue pafiouedt cpenbl <BeenvTe sHaueHHe>
MAaTHECTE patiouei cpege!
PacuéTHOe AAENEHAE & pYBAKE (fea rHApOCTATAKM], [i2: o peaet 1000 Kr/yfim
(%) Brytperes (O Happwoe 01 MMa Ba wenemariait Mugpoucnbm aHia -
MpofiHos pasnenue: 5 MMa
Wannauua 1 pyreposia 5> e
OK. Orivena OnpeneneHie PacUETHBIX B&AHIUH

Tuina pyBawss L = 1000 v
PaccTos e Mo DKPYKHOCTH A9 NEpSOrD pAa cosanHerid 1 = 35 9 mm
War coeaumersii no okpuikHocTH: tT = 131 tm

Monoawra uria bxeara pubawe: psi = 50 *

Puc. 3.181. Pyfamka, 4acTHYHO OXBATbIBAIOIAS COCY/L

Tumbl coenuHeHnit pybOamku ¢ kxopmycoM ompenemsroress [OCT 34233.8-2017
(TOCT 25867-83) u npusenens! Ha Puc. 3.182

[ Dy

!
|
=
3y I

Puc. 3.182. Tuns! coexnHeHnii pydoamKn ¢ KOPMycom
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3.15.45. Pybawka co 3MeesUKo8bIMU KaHallaMu

Maparierpel karana
Hasoarveanevena [B

Hoprarueriuii gorywent: | [OCT P 52957.6-2007 v

MaTepuan kaHans:
Brgtpern avaneTo odssan, D: 1000
Cmewerie crupan, lo:

War crupan, ts:

HapykHui panuye kakana, 2 [g)
TonumHa CTeHKU KaHana, s2:
Mputiaexa Ha kopposue, 1: |2
Murycosoi gonyek, c2

Mputiaexa Tersonorweckas, o3 |

Uniena simkos karana, n2: 3

Uneno aameikarui karana, rd |1
Pacehoi k7 npown. wea, Fi2i [1
Paceeran remneparypa, T
Cpeanaa T-pa cren cocuta, Tep:
Cpenvs T-pa creku pudawu, Topl
PACUETHOE 138 eHHE © KaHARE (623 IapacTaUK ) p2:

@ Bruyrperres O Hapyoe |01

MpocTpacTen & Kanane
[] Pabiouan waocre & kanane
lpoien sanonenm KoumonerTal | 1o
(e pasous: yenoBwH]
Hassanve padove cpest Beenure Haseartiey
MnorHozTe pafiouei cpeatt 1000
BHa Henkmartit Tyugpovicnans v

Mpothoe aasrene 12

(] Cepossaspontan cpeas

AMecEisoBIA KaNan | MlepesiA WTylep sMesUKOEOTO kanana | BToROR WTulep smeeskkoROrD Kahana

Hecyuiianemerr: | Qesalina wimrapiiecras N1
Korerpyuues Kamana
@ a- MonyKpUrAe ceuEHwe © V-OBRSHLIM WESH
O 6 MonKpUrAGE 2EHWE © U ATELIM WEOM

O - cenvamis coueiie

Pacnonokenus kaans

allie
M

i

(

oK

) Comers (Copaena ]

Puc. 3.183. Pyb6amka co 3MeeBHKOBBHIMH KAaHAJIAMH

Py0aiika co 3MeeBHKOBBIME KaHAJIaMHU CO3/IACTCS aHAJOTMYHO [IHIIHHAPHYCCKON Py-
6amike. [Ipu pacdere 3MEEBUKOBBINA KaHaJI MOXKET paCCMaTPUBAThCs KaK YCHICHUE HECY-
meid o0e4allku CHCTEMOM KOJel JXeCTKOCTH. Tumbl kaHamoB ompenenstorcs ['OCT
34233.8-2017 (I'OCT 25867-83) u npuBeaens! Ha Puc. 3.184. Ha koHmax kaHana aBTomMa-

TUYCCKU CO3AI0TCA IITYLCPBI.

3 5 5 5
'S‘o@ 2 2
.
@' 2 Yo KF 72
L 1 1
[ ¥ i L . =1 ! . 1 Ly
b2 i : T b2
[ bg
Puc. 3.184. Tunsl kaHaJI0B
SmeeEnkoEEIA KaHan | [18PELIA WTYLED SMEBEMKDEOND KaHana BTopoi wryuep SMeeBHKoBoro KaHANS
Marepuan wryuepa:
+ | |Ceofictea.. | |dofiasurs d
BHyrpeHHMi grameTp wryuepa, d: |50 |
T
TonuwHa cTeH uryuepa, s1: (10 81 1
CymmapHan NpHGaeka K Tomu., cs: |2 | ] =™
ImuHa HapyskHOM acTH wryuepa, : [1op
7 X 1 |
MuHKManEHER pasmep ceapHora wea, Delta: |10 1
T npous. npoaoneHoro ceaproro wea, Fil [{ % -
K-T npoyH. ceapHoro wea ofeyaiiki A
SOHE BPE3KM WTyuepa, Fis:

Puc. 3.185. llITynep 3MeeBUKOBOro KaHajia

PykoBOACTBO nonb3oBaTens
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3.15.46. Pybawka c pecucmpoebIiMU KaHanamu

Py6arika ¢ perncTpoBbIMH KaHaJaMH CO3IAeTCsl aHAJIOTUYHO PyOallKe cO 3MEEBUKO-
BeIMH KaHaiamu. B cootBerctum ¢ 'OCT 34233.8-2017 (I'OCT 25867-83) srta pyba-

Ka HE pacCMaTpUBACTCA KaK CUCTEMA KOJIET] )KECTKOCTH.

PybalKa ¢ pe rHCTPOEbIMH KaHaNamMH

PerucTpoBeii kaHan MNepERIH WTYLEp PEryCTROEOMD KaHana | Bropol wryuep perucT poEoro KaHana

EaDaMETDbl KaHana . i Hecywui = nement: | DSeqabiva winuHapryscran N1
a3BaHWE anemeHTa | e e e K OHETPUKLMA KaHana
HopraTuensii aokymenT: |TOCT P 5285782007 v | & a- nonykpyraoe cessHie ¢ Y-06pasHEiM weom
MaTepuan kaHana: () 6 - NONYKPYFOE CEMEHME C YrOERIM WEDM

Cr3 v | |CeoficTea... | | Dodaeue. ..
() B - CErMEHTHOE CRYEHME

BHyTpEHHMA AuareTp ofievaiiku, D: 1000

ChewaHue kaHana, o g2 5
War kanana. ts: | 300

HapysHei pankyc kanana, 12 | g

TonwMHa CcTeHKW kaHana, s& |1

Mputaska Ha kopposui, cl: |2 1

MuHycosol gonyck, c2: [0 g b2

Mputaska TexHonorMeeckas, c: |

Facnonoenue kadana

Yucno evTroe kanana, n2: |5 2n

PacueTHeii k-1 nposd. wea, Fi2: |4

PacqéTHan Terneparypa, T: |20
[

CpeaHan T-pa cTeHkd cocyaa, Top: (20

CpeaHaa T-pa cTeHkd pydawkn, Top2: |2p

PacuéTHoe aaeneHue B kaHane [Ge3 rapocTaTuEM), p2:

(® Bryrpennee (O Hapysros 0.3

MpOCTRPAHCTED B KaHane

Pafioyan #MIkoCTE B kaHane
MPOUEHT ZaM0AHEHIA KOMNOHEHT 3l 4 5y ]
[E patioums yonosussl|: il

Hassanue padoqei cpeabl| <Beequre HasBaHMe:

MacTHoCTE patiovs cpeak:| 000
Bua uonemarui [ MapOMCBmaHHA v

MpotiHoe AGENEHKE:|{

[ Cepoenaopoanan cpena

e

Puc. 3.186. Py6amka ¢ perncTpoBbIMH KaHAJIAMH

3.15.47. Py6awka ¢ npodosibHbIMU KaHasamu

PyGamrka ¢ npoJonbHBIME KaHajlaMH MOXKET OBITh IPHCOEIMHEHA K IUIMHApHYE-
CKoOM oOevaiike MM KOHHYECKOMY IepeXoy.

PykoBOACTBO nosb3oBaTens
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PyBaLuka ¢ NpogonbHbIMK KaHANAMW X

: KoHeTpyiuma S
Hazgarve anementa: | ST E R RITE e PR RNICE] £ Py

L
Hecywmii snemenT:  Ofevalika WnuHApuYedkan Ne £ h )
HOPMATUBHEIA AOKYMERT! P[] 25-01-149-84 o
MaTepuan NpoaonbHeIX TpyE: &)
Cr3 >
MaTepran KonbLEBoro KonNexkTopa:

Cr3 >3
PaccTosHue oT kpad snemenTa, lo: g 1 M
AnvHa pyBawkn, Lt 15 M
HapyHeiit paanyc Tpyel, Rn: | 5p MM
=2
TonumHa creri Tpybsl, sn: g5 HH I
MpuBiaska Ha Kopposuia, clm: 3 MM
= ConpaeHne
Murycosci aonyc, c2n: | o,g - TonwKHa CBAPHOTO WEa KONEKTOPE, 3Ki 1 m ® fmn a (O Tm6
MpuBaEKa TEXHONOTHUEKas, C3M: g o Tonuwwra ceapHoro wea Tpyel, an: 1p ™
Yuicno Tpy6, n: 8 PacuéTHas TEMNEPATYPa CTeHkH pybaluky, tp*: og oC
HapysHblii panuyc KonnexTopa, Rkt gg MM TewnnepaTypa annapaTa B Hadane pasorpesa, t1: 5p oC
>>
TonwmHa CTEHKM KONNEKTOPE, Sk: 5 i TemnepaTypa TennoHooTEnA & pyBawke, t2: o oC
MNpubaska Ha KOPpo3Mio, C1K: 7 MM PacuéTHoe nasnerue s pybawke (Bes rmapocTatiku), p2:
Munycosoi aonyos, ¢ g g MM (@) BryTpennee () Hapymroe 1] wlicfks.an
MpubaBka TexHonorMHeckan, ci:
o ! 0 6.3 *=ECnW HEWZBECTHD, 388aTk 0, W yKasaTs t1, 12
K-T npourocTH capHiix Wweos, Fi: | 1 == HERoNyCTHMME! NNACcTUHECKNE AEDOPMALIAW
MpocTPEHCTED B Kakane >3 oK pr— T

Puc. 3.187. Pybamka ¢ npogoJbHBIMH KaHAJIAMHA

[TapamMeTpsl MOJIOCTH KaHaJa 3aJal0TCS MPHU MOMOIIH KHONKH «IIpocTpaHCTBO B Ka-
HaJyiey» a”anoruyso m .3.15.1.13.

Tunel conpspkenudt 3anarorca no [Omubka! MCTOYHMK ccbIKM He HaieH.] u
npuBeneHsl Ha Puc. 3.188.

Puc. 3.188. Tunsl conpsekeHui

[Tapamerpsl TpyO Ui KOJIIEKTOpa M KaHAJOB (pajuyc, TOJIIMHA, MUHYCOBOH J0-

ITyCK) MOT'YT OBITh BBIOpAHBI M3 COPTAMEHTA P TOMOIIN KHOTIKH =

Ecnu HensBecTHa pacyeTHas TeMIepaTypa CTEHKH tp, HE0OX0JAMMO yKa3aTh BMECTO
Heé “0”, ¥ 3a1aTh TEMIIEPATYPHI ty, t).

OHIII/IH «Hel[OHyCTl/IM])I IJIAaCTH4YECKHE lIe(bOpMaIII/lI/I» HCHOJIB3YETCs IIPU HAJIH-
YHHU XPYIKUX HOKpBITHﬁ, BO3MOXXHOCTH KOPPO3UOHHOT'O paCTPECKUBAHUSA U T.A.
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3.15.48. Bbinyknas nepe2opodka

JlaHHBII KOMIIOHEHT MOXKET HCIIOIb30BaThCS B TOPU3OHTAIBHBIX, BEPTUKAIBHBIX CO-
CyJax W anmapaTtax KOJOHHOTO THIA IS pa3AeieHus 00bEMOB ¢ Pa3HBIMH JIaBICHUAMH U
3allOTHEHUAMH. B mpomecce mocTpoeHHus MOJETH OH MOXKET MPUCOETUHATHCS K IPYTUM
9JIEMEHTaM M BCTaBIIITHCS MEXKIY HMMH NOJOOHO IMJIMHAPHYECKOW obedaiike, HO INpH
pacueTe Bcera JOJDKEH HaXOAUThCS MEXAy ApyruMmu sinemeHtamu. [leperoposka mo-
pOXIaeT HOBBII 00BEM, pacueT 3al0JIHEHUS] KOTOPOTO BHINOJHSETCS oTAebHO. [lapamer-
PBI 3aIIOJHEHMST M XapaKTEPUCTHKH CPEJbl, HAXOASIICHCS B 9TOM 00beMe, 33/1al0TCsl TakK-
&e B quanore mneperopojku. K meperopogke MoOryT NpHCOSAUHATHCS JOUYEPHHE IIEMEH-
Thl, JaBJICHUE B KOTOPBIX NepeaaéTcs B 3aBUCUMOCTH OT OPUEHTALUU NIEPETOPOIKH.

Snaummuaeckan neperopogka =X
Haseahne onemenTa: [ 3nnmmiveckan neperopomia N %
Hopmamvertsih orymeT: | [OCT P 528572-2007
Marepuan manss N y
Cr3
BuyTpersatt suametp ociosais, D: 1000 | ww &
2
Bl
Tonuuma cresscn s, sT: (10 | e v
Meubaeca Ha kopposie, c1: 2 o
Musycoson aonye, 2 08 | %
Mputasks Texsonoruseckan, c3: g i [ Mepecrasums Hanpasnerve
Bocora mua, H: (250 | w MpocTparcTeo sa neperoporoit
e —— - - PacsTHoe aeanerwe (jes rmapocTana), p2:
® € 01 | mn
K npossioom caaproro uea, i 1 B -

Pacugaan reumepanypa, T: (20 | T Paouas xarmvocT
ez S e R (TR Sl o Ko@amLIEHTY SanonHertR (puBmkerc)
© Buymenes () Happowoe (01 | MMa Toremer e :

Hassanve paBousii cpeas! | <Boe e nassatine >
MnomocTs pasoseit cpeasi: 1000 e
BURVCMITSHAA: | He npomoime E
[ Ceposonopomrian cpeaz

Puc. 3.189. Dnnnrnyeckasi meperopoaKa
JIHWIIIE TIEPETOPOIKA MOKET OBITH DIUTUIITHIECKHM, CHEPUIECKIM HITH TOPOBBIM.

3.15.49. BupmyanbHasi nepe2opodka

JlaHHBI KOMIIOHEHT MOXXET HCIOJIB30BaThCsl aHAJIIOIMYHO BBINYKIOW MEPEropoike,
HO 0e3 pacyera caMoil IeperopoAKy Ha MPOYHOCTh U YCTOWYUBOCTh (HAIpPHUMEp, IS MO-
JIETUPOBAHMS alIapaToB C MOCIOWHBIM 3aII0JIHEHNEM ITeTePOreHHON Cpesoi, HacaaKaMu-
KOKCOCOOpPHUKAMH M T.JI.).
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Bupryansan neperopoaka x

Ha3sanuie snemerTa: | Bpryanstiaa neperopoara No1

PacuéTHoe nasneHue (6e3 ruapOCTATHKM), p:

a1

(®) BryTpernee O) Hapymroe 1 MMa

PacuETHoe pasnerue 3a neperopoaKoit (Bes rmapacTaTIN), p2:

@ Brytpertes. O Hapywroe | 2 MMa
r4
sl
TIPOCTPEHCTED 33 NEpEropoaKkoii (p2)>> ¥
x
oK OTHeHa

Puc. 3.190. BupryajabHasi neperopoaka
3.15.50. AnnuncoudHbil nepexod

JlaHHBIN KOMIIOHEHT MOET IPUMEHATHCA B MECTax Mepernaja AMaMeTposB.

SnnMNCconaHLIA Nepexog ﬂ
Hazganne 3nemenTa: i £11
HoprameHeii gokymenT: | PO 24 200.08-30 |Z|
MaTepuan nepexona: Lo
cr3 510
BryTpeHHWit smameTp B Hauane anemenTa, DH: 1000 MM
BryTpexHwit mmameTp B KoHue snemenTa, Dk 500 MM D. =
TonuwHa cTeHkm Nepexoaa, s3:|10 MM
lMpuBaska Ha kopposwo, ¢1:) 2 MM
Murycosoi gomyek, c2: g g MM %
MpuBaska TexHonoruyeckan, cd: g MM
Onina otGopToskn, hl: g MM Wsonawms v dyTeposka >
[OnuHa yTonwenHoi yac ofeuaiiku, 10: 100 MM [F] Desexroino FOCT P 52857.11:2007
TonwwHa yTonwerHoR yacT obedaiikn, s11: 2 MM
Nnuxa yTonwesHoi yactv nepexoaa, LO: 100 MM
TonuwwHa yronuenHoi yacT nepexona, s10: |2p MM
K-1 mpouHocTM ceapHoro wea, Fi: |1
Pacuémian Temneparypa, T:|20 T
PacuétHoe nasnexme (Ge3 rumpocTamrm), p:
@ Brympetnee () Hapywroe |0 MMa
b d

Puc. 3.191. DnunconaHblii nepexon

3.15.51. Cusib¢hOHHbIU KOMIIEHcamop

JlaHHBIN KOMITOHEHT BeJIET ceOsl B MOJIENIM aHaJIOTHYHO OTBOY. Ero pacueT Bkitoua-
€T B ce0s OIICHKY IMPOYHOCTH U yCTOﬁ‘IHBOCTH OT JaBJICHUS U HCpGMGH_IGHPIIZ, B TOM 4YHUCJIE
C pac4eToM Ha MAJIOIMKIIOBYIO TIPOYHOCTE.
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Komnericatap X
VsroTosnerite Thn KomnencaTopa
Hassarive anemenTa: Expansion bellows No. 1 (®) Onpasxa wni sansuer (@ Us wininapa De=Db (O besyomnenna @ C yonesmen ) TopounansHsii
O Rasnerven s Toy6er (O M3 wanunapa De=Dm
e nt -l EN 12317-2009 -] K= i
OmMr -3 4, A By
@ Her N -7
MaTepuan: | 5A-240 -321 (PTB-4) M| >> O Ecm 3 &f ]
BeicOTa BOMHBL, Wi 3 m ¥ § - —h
XomyT
Havmerowmii BAyTp. avanetp, Ob: a5 in o MaTEDMAN C13Tpy6a coapries > 1 g
-
Tonua cresku, B: 0,048 i Tonumia xomyTa, te: | 0 in o 2
MpuBasKa Ha KOpPOSWIO, C1: g o Lnura xomyTa, Le: | 0 & =— - —— & 7 (™A
MuHycosoi aonyck, c2: g & K-T MPOUHOCTM MPoA0nbHOD WEa, CWE: 1 55
Mnowane cedena, Ate: | g in '
Hasamie neperauie-ia '} Eea
WWar somH, q: 1 & !
x0: 0 in oy 0 in 0 0 an o
ncno cesapalt, Ni 13 b p L W is
Mepemewetis .
Cryviait aenerne, | Temnepatypa, | x,in |y, in |@, paa| M
() OnpenensTs npv pacueTe ' Oaenetne, epatypa, | x,in |y, . paa| M,
“ucno cnoes, s 1 Harpyxeria psi F Ibfin
. ® 3anasars Bpy-HYIO
s 0. [ Operating conditic 50 650 45 0 0 0
Anuea yaacTka, mi: g3 i
Papuye, rir: g 25  in Ocesan mecTrocTs, Kb: | 0 Ibffin
Papuyc,rict 0,25 in MaTepuan youn, Konsua: | Cr3 Tpyba ceapHas > Mnowaas ceuenua saxima, Af: g in?
MaTepyan saina: | Cr3 Tpyba caapHas > MoLUEAS Ceueris younenvs, Ar: g 2
Lnwna, AL g &
Koadibuwment doprosin, n: g ES K-T NPOYHOCTH MPOAOALHOTO WBA YoAneHns, Cwr: 1 >3
PaccToAHWe 40 CEpeauHEl NepEoii BonHel, Ld: 0 in
Sdextioran anvra saoma, L 0 in
oK OTmena Onpepenenne pacyETHBIX BENWYNH

Puc. 3.192. CunbdonnbIii KOMIIEHCATOP

I[e(l)OpMaI_[I/II/I KOMIICHCATOpa MOTYT OBITh BBEIYHMCIICHBI AaBTOMAaTH4YCCKH, U3 YCJ'IOBI/Iﬁ
3aKpPCIUICHUS U HAarpy>XeHus MOJCIIN. I[J'IH 9TOI0 H606XOZ[I/IMO HCIIOJIB30BAaTh OIIHMIO “Ile-

pemenienus” — “OnpenensTe Opu pacyere”.

Onuus “HauanbHble nepeMelieHns’ N03BOJIET 3aaTh [IPEABAPUTENIHLHO HAIPSKEH-

HBIN KOMIICHCATOP.

Jlnst KoMIieHCaTopoB, PabOTAIOUIMX B COCTaBe KOXKyXa (KOXKYXOTpyOdaThli Tersio-
00MEHHUK) JocTymHa omiusi “be3 pacdera” — OoHa TO3BOJSET 3aJlaTh HECTaHIAAPTHBIN
KOMIICHCATOP C U3BECTHOM KECTKOCTBIO U YIECTh €€ B pacdeTe KOXyxa.

3.15.52. MemasnnokoHcmpykyusi

I[aHHLIﬁ KOMIIOHEHT MOKET OBITh MPUCOCANHECH KaK Z[O‘ICpHI/Iﬁ K 3JICMCHTY KOpITyca,
€ro UCXOAHBbIC NAaHHBIC 3aAarOTCA AaHAJIOTMYHO HOCTAMCHTY KOJIOHHOI'O armapara. Ero
pacyeT BKIOYACT B cebs OLCHKY KECTKOCTHU W BKIIFOYCHUEC MCTAIJIOKOHCTPYKIUU B Oa-
JIOUHYKO MOJECJIb KaK CYIICPIJIEMCHTA. HpO‘lHOCTI) ,HeTaJ'II/Iﬁ MCTAJUIOKOHCTPYKIIUU B

HaCToOAIIEC BpEMs HEC OLICHNBACTCA.
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MeranokecTpyruma

MaTepHan KoHCTpykL:

€235 - |CeoiicTea... | | AobasHT...
3anonHEre CBAZAMM
PaccTosHMe o Kpas snemerTa, lo: g = O orgyrereyer
Konnuectso croek, M: g O sana
Qnvma weTannokoHCTpYKUAM, H: | 1000 HH () PackocTvn 1
[LMaMETD onMcaHHof okp. & Havane, D 1000 | OF 2
ackoc THn

[IMaHETD OMMCaHHOR oKD, & KOHLE, D1 1000 1

(O Packoc Tun 3
KONMUECTED NOACOE: | ®1 N
Backoc Tun 4

O Kpecr

(O Kpect ¢ epxredi Gankoit

CBAZN Ha KEKAOM rPaH

TPaHMLLEI PASMEWEHHA CEA3EN N0 BoIoTE
HiokHWA yposers, h1: 100 M

Bepxririt yposers, h2: 900 i

O Kpecr c Hokweli Bankoi
O Kpecr c asyma Gankamm

OpHEHTELIAR SNEMEHTOS (O Nonypackoc HipkHMit

Croiiin
(®) HopmansHas
() TaHreHyansHas

(O Monypackoc sepxHMit

ManepesHbie cedena

(O Baons oo X Croliku:
() Broms oon Y
Packocs
(® Baons rpaHn Packocsi:
O Naneper rparm

oK

Mpicoeaumena «:

(O Packoc ¢ HipkHeit Gankoii TN 1
(O Packoc ¢ HinkHeR Bankol TR 2
() Packoc ¢ winkHel Bankoi TN 3
() Packoc ¢ HinkHel Bankol TN 4
() Packoc c sepxHeit Gankoli TR 1
() Packoc c sepxHeit Bankoi TR 2
(O Packoc ¢ sepxreii Bankoli THn 3
(O Packoc ¢ sepxreii Bankoii THn 4
() Packoc ¢ asyms Bankama Tvn 1
(O Paaxoc ¢ neyms Bankami Tvn 2
(O Packoc ¢ asyms Bankama TN 3

(O Packoc ¢ asyna Gankami THN 4

CopTamenT >>

CopTaMenT »>

OTmMena

—Es

E

e

Puc. 3.193. MeTa/LUIOKOHCTPYKIUS

MeTa/uIoKOHCTPYKIHS OMKHA Pa3MElIaThCs LIEIMKOM B TPAHULAX POJUTENBCKON
oOeuaiiku. Takike oHa MOXeT OBbITh pa3MellieHa B cocTaBe coopku. COOpKa MOXKET coep-
’KaThb MOCJIEIOBATENFHOCT METAUIOKOHCTPYKIHH, B 3TOM ClIydae MX OalouHBIC MOACIH
CBA3BIBAOTCA aBTOMATHYCCKU. KOHL[CBIJIC TOYKHN MeTaHHOKOHCprKHI/Iﬁ MOT'YyT UMETH CB-

31 U 3aKpEIICHHUS.

=-{f Merannoxoncrpycuus.pst_horiz
-9 Obeuaiika upnurgpuueckas N1
-] CBopka cocyaa Ne2
545 Koncrpykunn No6
A 3akpennenne annapata Ne1
{4 Kowerpyius Ne3
(-4 Konetpykuna Nes
T Xecrcan conss NeT
-4 3akpennenne annapata N&2
BB Npucoegurenne Net
=-B8 Npucoeantienne Ne2
+ T Kecrkas come Ne4

wdu Briewnne narpysku va annapar N2l

-
w,

=

|

n, '

Puc. 3.194. MoaennpoBaHue 3Ta)KepKU METAJNIOKOHCTPYKIMEi
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3.15.53. Pe3epeyap eepmukanbHbIlU Osst Heghmu u Hegpmenpodykmoe

IIpu BeIOOpE myHkTa “Beprukanbubie pedepByapbr” (Puc. 3.6) B Momenu aBTOMaTu-
YEeCKHU cOo3/1a&Tcs dNeMeHT “Pe3epByap” U OTKpbIBaeTCSl AUATIOTOBOE OKHO C €ro JaHHBIMHU.

Pesepeyap X

O6wme gannbie | Crenka |Kpeiwa | Jnnwe |MatpyGen 41 b

THN pesepeyapa
(®) Co cTawwoHapHOI Kpbiweit O

..—-""'-_-__'—_---""--

(O C nnasatow el Kpeiwei
() Bes Kpbiwm

BHyTpenHuil amameTp, D 10000 MM
YCNoBIA SKCMMYaTaLMN
PacueTHell yposeHs Hamvea, H: | 5 MM
PacHeTHoe BHYTPEHHEE ASBNEHNE, Pi ) MMa

Pac4eTHOE HAPYKHOE AaBNEHWE, DV: MMa

1]

Make, TEMNEPaTYPa XPaHEHWA NPOAYKTa: 20 °C
1]
a

Pabouee BHyTpeHHee AasneHme, Poperi: MMa

Pafiouee Hapy#Hoe AaBneHue, Popere: MMa

VCNoBWA rMAPO-THEBMOMCTIEITEHMA
YHET MMAPO-THEBMONTILITEHMIA
MpofiHoe W3BbITOYHOE AEBNEHWE, Pi [ MMa

YpoBeHb HanvBa, Ha: 2p00 MM

0K OTMeHa MpUMEHIMTE

Puc. 3.195. O6mmue 1anHbIe pe3epByapa

B Hacrosimee BpeMs peasM30BaH pacueT pPe3epByapoB CO CTAMOHAPHOM M ILIaBalo-
mel kpsimei. JlocTyneH pacueT pe3epByapoB 110 CIEAYIOIUM HOPMaTHBaM:

e CTO-CA-03-002-2009 [Ommn6ka! MCTOYHUK CCHLIKH He HaiiaeH. ]
e T'OCT 31385-2023 [Omuoka! UCTOYHHK CCHIIKHM He HalaeH. ]
e  API 650-2020 [Omn6ka! MCTOYHMK CCHUIKH HE HAiIeH. |

HopmaruBHOE BHYTpEHHEE AaBJICHUE U BHYTPEHHUN BaKyyM 3aJalOTCs HaJ IOBEPX-
HOCTBIO TPOAYKTa (0e3 ydera IMIApOCTaTUUECKOro AaBieHus). [Ipu ycTaHOBKe rajiouku
“Hanmanre MOHTOHA” B pacdyeTe yYUTHIBACTCSA BEC MOHTOHA, HAXOMSIIETOCS Ha BBICOTE
HaluBa (pacyeT caMoro MOHTOHA B HACTOSIIEE BPEMS HE NIPELYCMOTPEH).

OnemeHT “PesepByap” Henb3sl ylaluTb U3 MOAEIHM, HO MOXHO PENAaKTUPOBAaTh U
MIPUCOEIUHATh K HEMY JOYEpHHE 3JIEMEHTH.. B KadecTBe JOYEpPHHX 3JIEMEHTOB MOTYT
BBICTYTIATh!

L4 KOJiblla JKECTKOCTH (HpI/ICOC,Z[I/IHSHOTCSI K CTCHKC);

e narpyOKku (MPUCOETUHSIOTCS K CTEHKE U CTAIIMOHAPHOMN KPHIIIE);

L4 IJIoHIaAKu O6CJ'IY)KI/IB3HI/IH (HpI/ICOC,Z[I/IHSHOTCSI K CTCHKC);
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L4 COCPCAOTOYCHHBIC MACChI (HpI/ICOGI[I/IHHIOTCSI K CTCHKC H CTaIIPIOHapHOfI
KpbIIIC, ACIATCA Ha MCTAJJIOKOHCTPYKIIUU U O60pyﬂ0BaHI/Ie, o—pasHoOMYy

YUHUTBIBAIOTCS IPU pacyére).

Ilocne HaxxaTus KHOIKHU 3aJar0TCA NapaMeTpbl CTCHKU pE3€pBYyapa.

3.15.53.1 CteHka pe3epByapa

Pezepeyap
Obue aaHHele |CTedka |Kpeiwa |Jruwe |Matpyfen

Beicota  |HomuHaneHaa | bunycosoi | Mpubaska Ha
noaca, h, | ToAWwmHa, b, | Aomyck, Atm,| kopposui,

MM MM MM Bte, mm

1 243828 10,033 0 0
2 243828 833122 0 0
3 243828 793752 0 0
4 243828 793752 0 0
5 243828 793752 0 0
] 243828 703752 \) \)
AobaEHTE NoAC. .. ¥AANHTE NOAC...

AHKEPHOE KPENNEHHE CTEHKH
AHKEPHBIE BONTEI
MaTtepnan: Sa-193 Gr.BEMA Kpenex | ==
AHaMeTR HAPYHHEIRIND ENaamHan: | 50,5 47,7441 2= m
KonmuecTeo, na: 44
AnaneTp GONTOBOH oKpy#HOCTH, DB 23000 | Mm

KopposuA BonTa (Ha AnameTp), chi | MM

MaTepHan KkpenneHnd: SA-192 K01201 BecwosHa | ==

PAEUETHEIR METOA  MepemerHan pacleTHaA Touka

TennoHzoNAUHA CTEHKKH 33

AaHHEIE BETPOBOMD KONBLA 3>

TeMnepatypa MoHTaka, Ta! 20 sl

haTepuan

ASTM-A53TMAA — M |-
ASTM-A5ITMAA — M |-
ASTM-A33TRSA = M |-
ASTM-A5ITMAA — M |-
ASTM-A5ITMAA — M |-
ASTM-A5ITRSA = M |-

Lger

<

<

0ooooo

0K

OTHEHS MpHMEHKTE:

Puc. 3.196. Crenka pe3sepByapa

Jnst Kakoro mosica 3aJlafoTcsl BBICOTA, TOJIIMHA, MUHYCOBOM JIOIYCK, MpUOaBKa
Ha KOPpO3HUI0 U Marepuaj. MUHYCOBOH JOIYCK M MaTepuall MO>KHO BBIOpaTh Ha)kaTHeM

KHOIIOK B cootBeTcTBHU ¢ [Omuoka! McTOYHHK CCHUIKH He HalijleH.].

HpI/I HeOGXO}lI/IMOCTI/I JOIIOJIHUTEJIBHOTO KPECTIJICHUS CTCHKU K (byH)IaMeHTy MOXHO

3a/1aTh aHKEPHBIE OOJTHI.

[MapaMeTps! TEIIOU30ISALUY 3a1at0Tcs coracHo 1. 3.15.1.10.

PykoBOACTBO nonb3oBaTens
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[Ipu MonmenupoBaHUM pe3epByapa C IUIABAMONICH KpBINICH HEOOXOAMMO 3a/1aTh
JTAHHBIC BEPXHETO BETPOBOTO KOJIbIIA (JIOMOJHUTEIBHO K HEMY MOXHO 3a7aTh MIPOU3BOJIb-
HOE KOJIMYECTBO MPOMEXYTOUHBIX KoJiell coriacHo 1. 3.15.18).

[Ipu pacuere mo API-650 MoxHO BRIOpaTh METOJ pacdeTa COTJIACHO HOPMATHBY
(“Metop pacuera Ha BbicoTe | Qyr” — ympouieHHsii, “TlepeMeHHas pacueTHast Touka” —

0oJiee TOYHBINH).

IMocne HaxxaTHs KHOIIKU 3aJar0Tcsa MapaMeTpsl KPhIIIU pe3epByapa.

3.15.53.2 Kpbiwa pesepByapa

Pezepeyap

CTaUMOHAPHAA KPkILA

OBWMe gaHHEe |CTeHka | Kpeiwa | dHuwe | MatpyBem

(®) KapkarHaA KoHHYeCkan ® Fand O Tune O Tuni
(O Camorecywan kommueckan () Tinb (O Tunf (O Thnj
O CamoHecylan cheprueckan O Tun c O Tvn g O Tun k
() Camorecywas sonthanas ) Tind (O Tunh

MaTepran kpeiwn: | A3TM AZE3M Gr.C Mkct 3

MaTepran koneua:  SA-516 Gr.70 MnacTHHa kg

Mprryck Ha kopposkk, A g

¥ron HaknoHa ofipasyrowed, B: g

LLMpHHa nonkH Konewa, 11: 300
TonwHHE NOnKK, ta: 12

LLMpHHa NankK Konsua, 120 s

Bec kapkacHoi KpeiwH {meTann): 71,2
Makc, ANHHA AYTH MEXAY CTROMKNAMH, bt 2q0n

K-T NpouHOCTH Wea conpaseria, Ei

TonwrHa abonouke, the 12 7000 mm

Pl

o

MM
b

b

kH

MM

%, 21,

TEMNOHIONALKA == CBETOBONA MK | =3

[ EspeieosawmiwenHan kpeiwa
Ber KapkacHoH KpBIWK (MeTann)
O Bpyryto
(0 Mo NPHCOE AHHEHHOMY KapKaCY

(®) No KoHCTRYKTORY | we

OK OTHEH

MPHMEHHTE:

Puc. 3.197. Kpbina pesepByapa

3anatorcs hopma, MaTepual U TUI COSAMHEHHS CO CTEHKOH.

JlocTymHBIE BAPHAHTHI COTIPSKEHHSI CO CTEHKOH BBIOMPAIOTCS COTJIACHO HOPMATHBY.
IIpu pacuere mo 'OCT 31385, CTO-CA-03-002 moctynHble BapHaHThI CONPSDKECHUS

KPBIIIHU CO CTeHKOH npuBeneHs! Ha Puc. 3.198.
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L

KapxacHble KpbIu

Puc. 3.198. BapuanTsl conpsizkenusi Kpbimu co crenkoii mo 'OCT 31385, CTO-
CA-03-002

[Ipu pacuere mo API-650 noctynHbI ciieayrone BapuaHThl CONPSDKEHHS KPBIU CO
CTCHKOH, mpuBecHHbIe Ha Puc. 3.199:
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Puc. 3.199. Tunsi conpstkennii mo API 650

Pacyer npoyHOCTH M YCTOMUMBOCTU KapKacHOW M IMUTOBOM KPBIIIM B TEKYyIEH
BEPCUU NPOTPaMMbl He MPOBOJMTCS, YIUTBHIBAIOTCS TOIBKO BECOBBIE HArPY3KU OT MeTall-
JIOKOHCTPYKIIHUH.

Bec xapkacHO KPBIIIH MOXKET OBITh 3aJJaH Pa3InIHBIM 00pa3oM:

e  BpyYHYIO (BBOAMTCS 3HAUYCHUE Beca);
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[0 NPUCOEIUHEHHOMY Kapkacy (HE0O0XOIMMO MOATOTOBUTH MOJEINb Kap-
kaca B cropoHHell CAIIP anamormuno snemeHty “Iloib30BaTenbckoe

obopynosanue”, Puc. 3.200).

[0 KOHCTPYKTOPY KapKaCHOW KPBIIIH (C MOMOIIBIO PEIaKTOpa KapKacHON
KPBIIIIK).

Puc. 3.200. UMmnopTupoBaHHasi Mo/eJIb KApKaca KPbIIIH

Ilocne HAXkKaTHSI KHOIIKH BBOJATCS MMapaMETpPbl AHUIIA PE3CPBYyaApa.

3.15.53.3 KoHCTpYKTOpP KapKacHOM KpbILIK

JlaHHBI HHCTPYMEHT MO3BOJISET CO3aTh CETKY M3 OANOYHBIX Mpoduie 3a1aHnHO-
ro cedyeHus. Co3maHHas ceTKa “‘HaTATHBAeTCS  Ha OOpa3yIOIIYIO KPBIIIH, BECOBEHIC
HArpy3KH OT BCEX OaIOUHBIX DJIEMCHTOB Kapkaca CyMMHUpYROTCs. Kpome Toro, uHCTpy-
MEHT TI03BOJISIET CO3/1aTh KOMILIEKCHYIO 6anouHo0-0601049Kk0ByI0 KD-Momens pesepByapa
u skcnoptupoBath e B (aiin APDL mjist uccnemoBanus MPOYHOCTH M YCTOWYHUBOCTU B
nporpamme ANSYS.

OOBEKTHI, KOTOPBIMH ONEPUPYET KOHCTPYKTOP:

V3761 (Y3710BBIE TOUKH) - 0003HAYAIOT MECTa CIIMBKH 3JE€MEHTOB KapKaca
MEXIy COOOH M C HACTHJIOM KpPBIIK. [10 y37I0BBIM TOYKAM BBITIONHSETCS
pa30uBKa HACTHJIA KPBIIIH HA 4-yTOJIbHBIC KOHEUHBIC 3JICMEHTHI.

Vamer conpspkeHust (y3ibl ¢ atpuOyroM “CompspkeHHe co CTeHKoi”). B
9TOM Cllydae y3JIoBash TOYKAa Y4acTBYeT B MOJEIUPOBaHUU CTEHKH (OT
KpPYTOBOHM TOCIIEZIOBATEIFHOCTH TaKHX Y3JIOB ‘“BRIpAIIUBAIOTCA 000JI0U-
KOBBbIC 4-y3JIOBBIC AJIEMEHTHI CTCHKH BHU3 110 (pyHmaMeHTa). Y3IBI CO-
MIPSDKCHHS JKeNaTeIbHO PACIojaraTb paBHOMEPHO M Ha3HA4YaTh WX KOOP-
IUHATBl KaK MOXKHO TOYHEE IO OKPY)KHOCTH CTeHKH. [lorpemHocts B
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Ha3HAYCHUU Y3JIOB COHNPSKCHUSI MOKET IMPUBCCTU K 3HAYUTCIBHOMY
YXyAIICHUIO TOYHOCTH PCIICHUS.

V3ne1 onmpanus (y3nsl ¢ atpuOyrom “CompshkeHHe ¢ KOIOHHOW). B
9TOM CIIy4ae OT Y3JOBOW TOUKH ‘‘BEIpAIINBacTCA’ OaJOUHBIA 3IIEMEHT 10
(byHIaMeHTa, MOJICIUPYIOLIHIA ONOPHYIO KOJIOHHY 3aJIaHHOTO CEYECHUSL.

CB0OOIHBIC Y3ITBI — Y3JIbI, B KOTOPEIX HE CTHIKYIOTCS OajJO9HBIC dIIEMEH-
Thl. Takue y3Jbl CIyXaT Ui YIPaBICHHS CETKOM M TOYHOCTHIO PAa30OUBKH
(pa30mBKa HacTHJIa Ha OOOJOYKOBEIC 3JICMEHTHI BHITIOJHAETCS IO BCEM
3aJaHHBIM y3JIaM).

DJeMeHT — yJacTOK Oallki 3aJaHHOTO CEUeHWs, COSAMHSIONINN IBa TPO-
W3BOJIBHBIX Y37IA.

Ceuenne — npoduiib 31eMeHTa, KOTOPBI MOXKET ObITh BHIOpaH U3 copTa-
MeHTa. CedeHus noumeHoBaHbl (“Ctpornmna”, “banku” u T.A.), HO 3TO
HMMEHOBaHHE YCJIOBHO M HE 0053aTEJIbHO OTpakaeT (pyHKIIMOHAI 3JIeMEH-
Ta. VckmoueHue coctapiseT cedenne “KonoHHa” — y37bl OMHMpaHUs Bee-
ra TCHEPUPYIOT BEPTHKAIBHBIN 2JIEMEHT HIMEHHO TaKOT'O CCYCHHS.

[Ipu OTKPHITHH KOHCTPYKTOPa OTOOpaKaeTCsl KpyroBasi BhIZCICHHAs 001aCTh B Jie-
KapTOBBIX OCSIX, COOTBETCTBYIOIIAs IMAMETPy KPBIIIM B IUIAHE, a TaKke 00JacTh IICH-
TPaJbHOTO OTBEpCTHsI (eciu ObLTa akTUBMpOBaHa ommus “CBeToBOM JIIOK”), Kak Ha Puc.

3.201.

12000

10000

2000

MM
o

2000

10000

-12000

KomeTpyKiop kapracHofi kpiLun X

MonepesHoie ceserms

Banw: () [I& 100%100x8" CopTameHT =

Pacxocs: () 153
viopwii ysen: O (ISR coprave -
kanonva: O | ERORREENONEENSRIRENEN CopTaverT >
———e .
Ceverme 2: ()

ceeve 3 O [N <=

MaTepuan kapraca: ASTM-ASITM/A —flacr | 2>

CopranenT >>

CopranenT »>

[MaMETP LEHTDansHOrD oTBepcTiA, Dl: 1020 1

ATpyTe! yana

@® Her arputiyTa

(O Conpsuxenue co cTemoit
() Conpsprenue ¢ xonommoii

Pexiin peaaKTHROEaHIS

(O Cosnanue ysnosbix Touer

(O PenaxTupasarme yznossix Toue
(O Cosnanve snemerTos

(® PenakTupoBaHMe nEMEHTOR

XY

RN,0

ATpUBYTH sneverTa
axt: o L

dx2: 0 m rot: 0 2

1000 s000 10000 o m dy2: 0 nn Mpmeriis

~/  leBsR KHOMK - BLINENHTD YEn/sneneHT

Ctrl+nesas kronica - rpynMoBoe BoineneHie
ESC, NOBTOPHSINf LUENUOK - CHATS BbliENeHHe
Cirl+A - Bl1ENATS BCE y3MaifsneneHTl

Ctrl 4461 - nepenemere

Koneco - MacwTa6rposaHie

Del - ynanesue

[BoiiHof WenyoK - penaKTHpOBaTS y3en i oK OTHera

Puc. 3.201. KoHcTpyKTOp Kapkaca KpbIIIH

HOCHGHOB&TCHBHOCTL CO3JaHus IJIaHa KapKaca:

1) Co3znare y310BblEe TOYKH (PEXKHUM peaakTupoBaHus “Co3mgaHue Y3JIO0BBIX TO-
4ek”) — HampuMep, Mo IeKapToBeiM KoopauHatam (X, Y), B BHIE KPYroBOro
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maccuBa (R, N, ¢) Win 1menykoM JIeBOi KHOTIKA MBIIIK (HE PEKOMEHIyeTCs,
HO JIOIYCTHMO, T.K. B 3TOM CJIy4ae KOOPIAHMHATHI y3j1a OyIyT IPUHSITHE OPUCH-
TUPOBOYHO).

2) CoenuHHUTH y3JI0BBIE TOYKHM GATOYHBIMH DIEMCHTAMH (PEXUM pPEIaKTHPOBa-

aus “CosaHue 3JEMEHTOB”) — TPH MOCIIEOBATEIFHOM BBIOOpPE IBYX Y3II0B
OHU COEJMHSIOTCS 3JIEMEHTOM BBIOPAHHOTO CEYEHHUS.

3) Hazuauuts aTpulyTHI y371aM ONMUPAHHS U COMPSIKECHIUSL.
4) Ha3uauyuTh cedeHus npoduieii.

VY3761 MOTYT OBITH OTPENAaKTUPOBAHEI B JTF000E BpeMs (B TOM YHCIE IOCIE CO3Ia-
HUS 3JIeMeHToB). J{J1s1 3TOro mpexycMoTpeH pexxuM “‘PemaktupoBanue y3i0BEIX To4dek”. B
3TOM CJIydae CeTKa JIEMEHTOB He Pa3pyIIaeTcsl.

ATpuOyTHI y370B MOTYT OBITH TaKXXe M3MEHEHHI B JI000€ BpeMs (JOCTYIIHO TpyII-
MOBOE PEAaKTHPOBAHHE MTPU MOMOIIM BbIIeneHus ¢ knapuiei Ctrl).

CeueHue 3JeMeHTa MOXKET ObITh H3MEHEHO C MTOMOIIBI0 pexkuMa ~"PenakTupoBaHue
3JIEMEHTOB” (JIOCTYITHO IPYIIIOBOE PEIAKTUPOBAHMUE).

ATpuOyTHI 3JIEMEHTOB TIpPEIHA3HAYEHBI JUII TOHKOW HACTPOWKH MapameTpoB Oa-
Jo4Horo sneMeHTa (0X, dy - CMeIeHHe TONepeyHOro CeYeHHsl B KOHIEBOM Touke, rot —
MIOBOPOT CEUYEHUS Ha 3aJaHHBIN yTroi).

-

i
# i
1
1

Puc. 3.202. Mogenp kapkaca KpbIlIu

Ha ocHoBanuu nanHod nHQopmManuu nporpaMma aBTOMaTHYeCKH renepupyer KO-
Mojenb. HacTnn kpeiy 1 mosica cTeHKH pa30uBaroTCst Ha 4-y37I0BbIe 000JIOYKOBBIE HJIe-
MEHTBI, KApKac U JIEMEHThI )KECTKOCTH (KOJIbI[A, YTOPHBIN Y3€J KPBILIH) IPEICTABISIOTCS
GanounsiMu dsteMeHTaMu. OGOIOUKOBBIE DIIEMEHTHI B 30HE IEHTpaIbHOTO oTBepcThs (Dy)
HE co3maroTcs. Mojenb MOXKET OBITh HarpykeHa u dKcrmoptupoBana B ¢aitn APDL (mo-
npobuee cM. m. 3.17.1).
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3.15.53.4 OHuwe pe3epByapa

Pesepeyap |
Oflume AaHHLIE ‘C‘rem«a |Kpt-|u4a FiE LN MaTpybicn |

= L
Marepuran okpaek:

236 (Crakn) 5>

TonuuHa Konbuess okpask. the 1

(2]
Mpunyck Ha kopposwqio okpaek, Delatch: MM
Murycosoi aonyck okpask, Deltatmbs MM

UWupwHa sHYTRERHER YacTuW okpaticu, Lb: (5o MM

JonyckaTea NAACTHIECKHE AehopMalin
B NHCTE OKPaliku

MaTepiian UeHTpANEHOM YacTu
C235 [Crakn) >

ToMWWHa UeHTRaMEHOR YacTu, the: g MM

OK | Omvena | MpumernTs

Puc. 3.203. {nHume pe3epByapa

Tocne HaxaTHsi KHOIKH BBOJMTCS WH(OpMAIHs 0 HaTpyOKax B CTEHKE W
CTallMOHAPHOU KPBILIE pe3epByapa.
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3.15.53.5 NaTpy6km pesepByapa

Pesepeyap X
Matpyfiku ‘ 4 b
MNaTpyBicH CTEHKH
1 2 3
HanmeHoearme flvok-naz Matpy6ok gnazauucter MNatpybok npuemo-pas; MNatpyc
YenoeHoe oBosHadeHMe n4 ni nz
BHyTpEHHWI AMamEeTp, MM 606 147 237
TonwmHa CTEHKK, MM 12 6 8
Twn Mpoxoaawmii c© Haks |~ | Mpoxogawmii c raes | Mpoxogawmi ¢ naes |~ | Npoxog:
¥ron pacnonoxenna, * a0 30 180
CreLeHMe OT Kpas, MM 750 300 390
AAuHa HapyHOH 4acT, M 350 200 250
AANHE BHYTPEHHER Y4acTH, MM 200 123 130
ToNUWMHE YCHAEHWA, MM [ [ 6
LUMpKHaE YCUARHKA, MM 915 a5 1365
AofaenTe... PeaakTHpOEATE... ¥.2anMTh BbIABNEHHEIE. .
NaTpybkM Kpewk
1
HaumenosaHue Aok ceeToBON
¥onoeHoe 0BosHadeHMe ne
BHyTpeHHWA AnameTp, rm 506
TonwMHa CTEHKM, M 12
Tun MpoxoAawwmid © Haks |~
¥ron pacnonoxedns, Q
CMeLeHWe OT Kpag, MM 350
AANHE HApY#HOA YaCTH, M 350
JuHa BHYTPEHHER HacTk, M 200
TOALWMHE YCHABHWA, MM 10
WnpuHa youneHus, M 265
AoBaEHTE... PeAakTHPOBATE... ¥.2anMTh BbIABNEHHEIE. .
[11.4 OTHEHS MPHMEHHTE.

Puc. 3.204. llaTpy0ku pe3epByapa
JLiist KaXK10ro CrUcKa naTpyOKOB JJOCTYITHBI OIEpallvK;

e jobaBieHue narpyoOka B cTeHKy/Kphinty (komanaa “/1o6asute”). Ecnu npu
9TOM Kako#i—n00 M3 yXKe CO3/IaHHBIX MATPYOKOB BBIJACICH B CIUCKE, TO
JIAaHHBIC BHOBb CO3JaHHOTO MATPyOKa KOMUPYIOTCS U3 BbIJAeAeHHOr0. OKHO
peIaKTUPOBAHUS MAHHBIX JUIs NaTpyOKa OTKpPBIBAETCSl aBTOMAaTU4ecku. He-
KOTOPBIE JAHHBIE MOYKHO CKOPPEKTHPOBATh HPSMO B CITHCKE;

e  peaakTUpoBaHMe MaTpyOKka (komanja “PemaktiupoBaTh”);

e  yjajJeHHe MaTpyOKOB IO OAHOMY WM TPYIHOH. Y JalsfIOTCS BCE BBIACNICH-
HBIE TTaTPYOKH.

o Bcee HO6aBJ’IeHHLI€ Hany6KI/I MOJXXHO 3aT€M PEAAKTUPOBATL U YAAIATH KakK
OOBIYHBIE DJIEMEHTEI MOACIN.
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

3.15.54. QunuHdpuyeckas obeyalika 8 bICOKO20 0aeJsieHusi

OBeyalika LMAMHADWYECKaA BLICOKOMO A3ENEHUA

HasBaH1e 3NeMEHTa: | janippieckan ofievalica

HopramieHeni gpokymenT: TOCT P 54522-2011 -

w
b

MaTepwan ueHTpaneHoi oBievaitki: 20

Marepuan cnoes obeyaiin: 20

w
b

w
b

MaTepwan koxypa: 20

Tun ofeyaiiku Pacnonoxetne cnoes
() OprocnoitHan () KoHueHTpuueckue
@ MuorocnoiHan @ PynoHMpoBaHHble

BHyTpEHHAA piameTp obeuaicn, D 1000 mam KosthduaeHT NpoYHoCTW CEapHBI WEos, Fi: 1 .

Pacuémian Temnepatypa. T: {20 o
WcnonHuTensHan TonwmMHa LUeHTpansHoi ofevaiku, su: 1 MM Pacuémoe paeneqwme (Bes ruapocTamiku), p:

WcnonHuTensHaA TONWMHE HAPYKHOM O KOXKYXE, SK: () MM @ BryTpennes () Hapyxroe 20 MMNa
WcrnonHuTensHan cymM. ToNwWHa cnoes

MEXY LEHTD. OBEUaAKOR 1 Koxyxom, sc: 20 bt
MNpuGaska Ha kopposuo, c1: 2 MM

MuHycosoi nonyck, c2: g MM

MpuBaska TexHonorvyeckan, c3: [ MM

OriHa ofevain, L 2000 wam

TonuwaHa nucTa B pynoHe, sn: - () MM

QK Omeqa Onpepenerne pacyéTHbIX BENMYMH

Puc. 3.205 IluimHapuveckasi o0evaiika BLICOKOTO JaBJIeHHS

Wms amemeHTa, HOPMATUBHBIH JOKYMEHT, MaTepHaj, reoMeTpusi, Kod()(HIHUESHTHI
NPOYHOCTH CBapHBIX LIBOB 33JAOTCS MO AHAJIOTWHM ¢ LWIMHAPHYECKOH oOevaiikoil (1.
3.15.2). MoxHO 3a7aTh KaK OJHOCIOWHYIO, TAK U MHOTOCIIONHYIO 0o0euaiiky. [Ipu sTom B
clly4ae MHOTOCJIOIHON oOeyaliki He0OX0AMMO BBIOpATh BHI PACIONOKEHHS CIOEB (KOH-
LEHTPUYECKHE MK PYJIOHUPOBAHHbIE).
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3.15.55. Annunmu4eckoe OHUW,e 8bICOKO20 OaesieHuUs

IANMNTUHECKOE AHULLE BBICOKOTO AABAEHUA @
Hassatine anemenTa: [ERMTRAE S Gy
HopmamueHsii aokyment: TOCT P 54522-2011 -
Matepuan pHiwa:
20 5 51 =
BryTpeHHuil prameTp pimwa, D: 1000 MM i
TonmuuHa cTeHkk gHawa, s1: 49 MM
MpwGaeka Ha kopposuvio, c1: 2 MM -
Murycoson nonyck, c2: g g MM
MpuBaeka Texonormyeckan. cd: MM
BoicoTa gHuwa, H: 250 MM
Lnuma otBoproswm, h1: 50 oo
K-1 npouHoc ceapHoro wea, Fi: 1 5
Pacuémrar Temnepatypa, T: 120 T
PacyémHoe nasneque (Ges ruopocTatikn), p
@ BrytpeHHee () Hapywros 20 MMa
0K Ommera Onp pacué
u

Puc. 3.206 DiinnTuyecKoe JHUIE BEICOKOIO JaBJICHUS

3.15.56. lMrockoe OHUUWe ebICOKO20 OaesieHuUs

Mnockoe AHWILE BBICOKOTO AAEASHWA Lﬂ

HazeaHue snemenHTa: Nnockoe gwe KOHGTPYKLMA BHALL 1 KDBIWEK

() C woHnseciam nepexogom

HopmamveHei aokymenT: [OCT P 54522-2011 = -
() C pagnycHeIM Nepexoaom

Marepuan mHuwa: Pasmepei no HI, => @ CnpotouKoi
20 F
BryTperHuit pnametp
cmexrora anementa, D: 1000 Mm
TonWMHa LWANMHOPMYECKOR YacTh, 81 40 MM
Tonwwra cTetin ovwa, s1: 4p MM
MNpwBaska Ha kopposuio, c1: 2 MM
Mimycosoii gonyci, c2: g g MM
MpuGaeka TexHonorwueckan, c3: MM
LrHa wAnvHopueckod otoptosku, h2: 5p MM
Pamryc ckpyrnenms, . 1p MM
MiH. ToNWWHE B S0HE NpoToYKM, 82: 3 MM

BryTpenHui aametp npotouku, D1: g5g MM

Pacuémian Temnepatypa, T: 120 i
PacuétHoe gasnenwe (Ges rugpoctamim), p

@ Brypennee () Hapyxvos 1 MMa

0K QOmvena Onp: pacue

Puc. 3.207 I1inockoe AHHUIIE BHICOKOTO AABJICHUS

Bo3MoxxHO 3amanue TPEX BUIAOB KOHCTPYKIHUHU IJIOCKHUX JHHIIL BBICOKOI'O JaBJIC-
HUS: ¢ KOHUYECKUM U paINyCHBIM IIEPEXOJaMHU, a4 TAKKE C HpOTO‘IKOﬁ.

PykoBOACTBO nonb3oBaTens 1 9 1



PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

3.15.57. Cehepuyeckoe OHuUU,e 8bICOKO20 OassieHus!

HazgaHue snemerTa: SRSt e ]

Hopmamenent gokymenT: TOCT P 54522-2011 <
MaTepwan oHuwa:
20 ==
BHyTpexHvi miameTp
cMesHoro snementa, D: 1000 MM

TonmuuHa CTEHKN CMEXHOT0 INEMEHTE, 5 4() MM

BoicoTa gvwa, H: 500 mm

TonuwmHa cTeHn pHawa, s1: 49 MM
lMpuiaeka Ha koppoawio, c1: 2 MM
MiHycosoi ponyeic, c2: (g MM
Mpuiaska TexHonormeeckan, cd: MM
K-t npouroc ™ ceapHoro wea, Fi: 1 =
Pacuémian temnepatypa. T: 120 o
PacuétHoe gaeneqve (Ges rugpoctamaim), p:
(@ BHytpetHee () Hapywroe 20 MMa
oK Omaera

Chepwyeckoe HEOTGOPTOEEHHOE AHHMILE BLICOKOTD JAENEHWA ‘ ﬂ

Puc. 3.208 Cdepuyeckoe THUIE BHICOKOTO TABJICHUS

3.15.58. Mnockas KpblwKa 8bICOKO20 OasieHus

IMrockas KpsilLiKa BHICOXOrO ABAEHHA

Hasoarine 3nemenTa: | Mnockan kpoiuka

Hopmamisrbid aokymenT:  TOCT P 54522-2011,10( ~
Mapamerps drarE
Marepwan: 20 »

BrymerH BaaveTD, Dt 1000 paa

ToNUAHE LMVHEDMECKO HaCTH. &1 40 pana
MpwGaexa Ha Kopposie, c1: 2 2
Mintycosol Boryoe.c2 08

MpuGiaska Texonoreckas, c3: g 2

Happuotoin aamer onaa, D2 1200 wm
Lnwna unnvmpmseckol srymen, h6: 100
BoicoTa WnMHEpHIECKOR vacT™.hE: 120wt

Vron waKnons ofpsyoued, sphs: 30

TlapameTpsi Kpolukit
Matepuan: 20 =

Wnnsicn
Marepuan: 35 »

Hapyxront piave, D4: 1200
Haumersuwmi miametp Bomouc, D5: §53 5 w

Hapyxin e, ds
Yncno wrmner, z

HanGonsuwiit pamep semouct. DB 1010 wm [vaveTp okpyxHocT LenTpos, D3:

[Dinzmetn oteepcmin nop wnansky, d6: 5g MM TnyGia oTBepcTHi nop wrnnsikw, 1B
Tonuma uertpansron sac, H1: 44w IyameTp cTepxHs wrnsm, dis
Tonuwwa s mecte seimouc, HZ: 32 MM [tameTp uerTpansHoro otsepcs, diis:
Tonuia neprpepuion sao™. H3: 40 wm BHyeHHIl BmaveTp pesatsl, dis

War pess6ir, ts
Pacsan Tevnepamype, T: 120 °C

3araKka
PacugTioe gaBneHme (523 rAPOCTATRY), p: Bes kormona

© Brymoeee ) Happiios 2 WM

[[] YuumsiBams Harpysiy 0T TEMNEPATYPHSE AZDOPMALMA

0K Omvena

Paswepe no HI >

56

3
1066
105
483

49252
55

M

M

M

M

M

M

M

Paswepsi no HIL, >
© [IapoconycHos KonsLn
) TpeyronsHoe Kombun
L) Ersrrmrrrs T

) Mnockas npoknaca

Bocoa. hl: g5
Bocora hZ: 42
Tonumaynnomewn.b: 40

Yronvamona, gamma: g3 -

Puc. 3.209 Iliockasi KPbIIKA BHICOKOTO JABJIEHHUSA
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3.15.59. Cepepuyeckasi Kpbluika 8bICOKO20 OaesieHuUs

e s [

HassaHe STBMENTa:  Cpepyuecian kpotuica ssicokar TomEEEE

Hopramiesun nokywest: [OCT P 54522201 1,70 = Pasvizpsino HI>>

MapaveTp ot
Marepuan: 29

® Leyeconycrioe komsuo
Treyroneroe Koo
BOCHMAJTONEHOE KOMBLD

Bymessn miameTD, D 1001

ToLuHa LANHIDGKOR 52T, 5 40 Mnscicas nponzace
MpuGaska Ha kepposuio, o1: 3 =
Murycosod momyck, G2: 08
MpuGaska Texonorweckan. c3: g =

Happrrsin prameTp enaria, D2: 1200 wm Yronnacnora, gamma: 73 ¢
Llnwtia WarHEpeckod STYNOL BE: 100 e
Beicora winvgpwieckof vaemn, h3: 120

Bocora bl g5
Yron aknowa oBpasyiowed, spha: 39 .

Bucora.h2 42
MapavieTpel kpbiuin
Marepvan mwmsa: 20

TonunaynnomerA b 40w

Marepuan pnauz: 20

= Uranein
BryTperi pravetp. D1 1000 wm Marepuan: 35 | PaswepsinoHO>>
Tomuiz. sl 90 Hapyroon mnavetp, dB: 55
Bocora. H: 300 wm Uncno wnnex, . g
Hapyieid auanietp. D4: 1200w LiaweTp okpyrrocmuentpos. D3 1066
Hameriouit piaverp Bmoacn, D5: 9595 Uni: Pry6uvia orseponaimoa wnamsan B 105

HavGomeuun maanetp soirodcat. DE: 1010 Do crepmia umnon d1s. 483

IyaweTD oTsepCTUA on WATEICY. 06 58w Dowemuapansoro omepoms dls: 1 pa
Tonuma nepubepuinoii vac. HA: 50 B s peasin 4 (1555 e
KT npouHocT ceaproro wea, Fi: 1 55 UWar pesebets: 55  w

Pacsemantennepanpa. T 120 C R — =

Pactemioe nssneswe (Ges ruzpocTaTack), p
© Brymesree () Happewe 20 M=

[ —

oKk Omera

Puc. 3.210 Cdepuyeckasi KpbIIIKa BHICOKOTO TaBIeHUS

3.15.60. lWmyuep ebicOKO20 GassiIeHUs!
e — ==

Hassarme snemenre: IWEEIE] Yenoeros oGoskauekHe:  linyuep Nel MIPHCOETUHEH K Lsnummpiseckas oBesait
PacuéTrsie Crems WTyuEpos:

Hopmamerei aokymen.  OCT 20-1046-87 -
= T Boons IR -
MaTepuan wryLepa: e I e KOPMYG C MOACOM YCHNEHNA

2 > ) Beoa ¢ Hecnnourom

Brypertinll pravep wryeps, d: 100w

-, Beoa co cowrsmM

Tomuira cTerkw wryuepa, sw: 4) ) ) Coemermem
Cymmaptias npndaeka K Tonw., cw: 2 MM ~ Beon Bes npusaptoro
=~ wryuepa, sapuaHT 1
Lnuria HapyxHod yacTH wyuepa, lu: 10p MM Eblr
. , Beon Ges npusaptioro
Fanwye nepexosa. : 15 i wTyuepa, BapvanT 2

Panyc nepexona,

m

PACTIONOKEHME:
) Pamsznshsit
) B ninockocT nnep. ceveratn
) Cmeuwénnsii

Pacuémiar temnepatypa. T: 120 ’E

PacuéTHoe gasnerue (fes rugpocTanaku), p

, - ) Haknoswit
@ Buymeres () Hapyxroe 20 MM Cuorae, Lur
VKpennaowA BaHaax 1000
Marepyan Sanazxa: Vron emewenns ocu, Teta
2 » 0 0
Lnnwa GaHaoxa. 16: 200 g
Tonwa bargmxa, s6: 10 pam
[nwwanepeoma, b 50w
oK Omera OnpeREnEHmE PACHETHLN BEMVNMH

Puc. 3.211 IlITyuep BHICOKOIO JaBJIEHHUS
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

3.15.61. ®naHyeesoe coeduHeHuUe 8bICOKO20 OaesieHus

WNaHLEBOR CORAMHEHINE BLICOKOTD A3BARHNA X
HasBare InEMEHTA: | PesGopai dnareu N1 HopmaTveHEIA AokymerT:  PA PTH 26-01-44-78  ~ ) Dy )
i)
DMAHEL| M21 (): GNAHELL N22 ("): T
Al3HHIE CHEXHOTD 3NEMEHT /JHHEIE CHESKHOID 3nEmeHT 3
CreHei anemenT: | WTyuep 2L CMEMXHBI 3nEMEHT 2 I
BHyTDEHHMA JnameTp, Di 100 BHyTpeHH AnaneTp, D: 0 i . j
TonwrHa cTerkn, s; 10 M TONWKHS CTEHKHM, 5: 0 L \‘.\ _és:
Matepuan: 13 Mpoear 3 MaTepuan: | Cr3 Mporkar P e ‘ T +
T
Mepecif dnanen(conbuo) BTopaii naneu(konsuo) L N
MaTepan: Cr3 Mpoxat > MATEPHN! | Cr3 Mpoxat s ! Dyl N =
Tonwema Tapenw, hd's | 10 e TonuwwHa Tapemkn, bt | 10 - 1 A
EHyTpeiai auametp, db't 100 EHyTpeHai auametp, d't | 1000w |
CyHriapHaA npviaska, ¢ g ™ CyHriapHan npufiaska, ¢ g "
PacuTHole TemnepaTyper: (8) Bpywiyia () ABTo
Kpens Mpoknaaka
TemnepatypamonTaka, Tt | 20 |og
MaTepran: 35 Kpenes =z Matepman: Cr3 Mpokart >
HapyeHol anameTp, d: 10 | Tonukma npoknaark, hn: | 0 e CERTVEC AEEEm 32
R N - THn ksl
B ES 55 'anmyc chepHIeckoi noBepxHocTh, Rt 0 HH ® Kerran
Kommaecren, i g PaceTHIA AMaNeTp ynoTHeHrs, Dn: | 0 W

() KomnercHpyrowan

AvaneTp BonTosof okpyxHOCTH, DU 155 Hapyrent ananeTp dnarues, Db 110w

fresep CE e € i mr Paccronnne mexay Tapenkamn, hd: | -
Cryuaii flaenenme | Dnaren 1| Gnaney 2 |Kpenex | Beraska
HarpyeKEHIA b MMa | THL°C | TEEC | TEC | TetC
Faboune ycnoswa 0 0 o 0 o
Aange > OTHeHa

Puc.

3.212 ®djanneBoe coeJMHEHNE BLICOKOI0 JaBJICHUS

HaHHBIfI 3JIEMEHT MOJKET OBITh MMPUCOCANHCH K obOcuaiike WIIH HITYHUCPY BBICOKOT'O
JaBJICHUA.
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3.15.62. KoneHo ebicoko20 OaeJsieHUs

HOPMATHEHEIF AOKYHEHT !

KpHEOAKHERHEIR 2NEMEHT BBICOKOMD A3BNEHWA

HazEaHMe anemeHTa: | "{ONEHO BEICOKOrD AABNEHHA NE|

P4 PTM 26-01-44-78
MaTepuan: 13 MNpokat

BHyTPEHHMIA AvameTp oTEoaa, 4 100 mm

TonwkHa CTEHEH, 51 1 M
TonwMHa CTeHKH, 518 MM
TONWKHE CTEHEH, 521 MM
MpHbaeka Ha Kopposui, cl: 2 MK
MHHYCOBOH AOnyik, C2) g MM
Paamvc oTe0AS, RF 2p MK
AnuHa xe0cTosMkEa, lot g ™
AnKHa pesebel, lpt g o
¥rom, ¥l °
¥ron rufa: og o
CryHai faenedune | TemnepaTypa
Harpy*eHWa p, MMz T, "°C
Pafioume yonoena 0 20
Hapy#xHoe 0 20
Ok

-

S

QTHERE

52
y .
[
iA
LM
d
D

Pacnonosedre oTEoAS

2
-

Msonauma v by Teposka ==

OnpegeneHie pacUETHEIX BENWUMH

Puc. 3.213 KoJ1eHO BBICOKOT0 JaBJICHHUSA

JlaHHBIN 3JIEMEHT UCTIONB3YETCS ISl MOACTUPOBAHUS OOBS3KH COCYJIOB BBICOKOTO

JaBJICHUA.

PykoBOACTBO nonb3oBaTens
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

3.15.63. CMompoeoe OKHO Ha 606biwkKe

_— =~ — E__
Cmorposoe oxHo Ha BoBbiuke —— [
Hassiare anenenTat | Crotpomos ora Ha Babbiie Nel Pasmepsino HA >3 MIDCOSRIHENS K | Ofievafika WinvHapaeckan NO1
HopraTverii AocyuenT:  ATK 242011090+
cnonHeHne
@ Tun1 prsmeL) () T 2 (Sofeira-

Iuavetp okna 8 BeTY, Dt 170

Tonwnia cewa, her: 39
MapareTpeal hnaHua
MaTepuan: cr3 55
HapysHoii anameTp, D2: 245
Tonuwwa, hi 24
Tnybimanasa, hi: 5 .
Mporcnansa
Cpenwmii anametp, Denl: 135y
Ukpira, bnl: 15
Tonuwwe, hnt: 2 .
Marepwan: Caoficrsa... | fofasuTs...

PesHa o MOCT 7338 € TEEpAOCTS0 Mo Lilapy A A0 65+

Kpenex
MaTepuan: 35 Fs.
Hapysrsii avaretp, d: 14 - n e F——
KomusecTso wimne, nt: g MaTepuan: CT3 »» Crewerwe, Lu:
[LuameTp onrosoit oxpysrocti, D3t 220 Tonwmra, he: | 35 M 1000 mm
Hapysrsiit avametp, D1t 310 e Teta:
o .
MapameTps: Gk e I
Matepwan: Ct3 e
nybusanasa, h2: 19
TnyGua nasa, h3:
v Ll Ouavetp cravana, DS 250
, Dn:
AveneTpnaze, On: 251 Tonwwwa dnakua, hf: 20wy
BHYTpeHHAR avaneTp, DBH: 220
Tonuwwa, H: 55y Kpenex
Matepuan: | 35 >
Mpoknagka . =
Cpeprwit avaneTp, Den2: 135y FErrmienes [ Sl
e | o R KonndecTso wrmne, n2: | g
Tomueia, brz: 5 - [vameTp GonTosoit okpysHocTH, D% 230
Marepuan: Caoiicrea... | [JoBasuTs Mporcnanka

Cpenwwii avametp, Dand: 235
PesHa o MOCT 7338 € TEEPAOCTIN Mo Liapy A A0 65~ T e ) PacugTroe aasnene (6es rnapoctatir), pi

Temnepatype! Buicora, b3 3 - @ Bryrpennee () Hapysroe 1 M2
@ Bpyuryio () ABToMaTieam
Bofowwar, T6: 159 o¢  ®namus, To: 1an . Marepuan: CeoiicTea... | AoBasuTe..
Wrmnek, Ts: Craxana, Tc: -
o 140 C Pesa no FOCT 7338 ¢ T8EpaocTsio no Wopy A 40 65 a3 roa—

Puc. 3.214 CMoTpoOBO€E OKHO HA 0OOBINIKE

ﬂaHHBII\/’I KOMIIOHEHT MOJKET OBITh MNPUCOCANHCH K LII/IJ'II/IHZ[pI/I‘IGCKOI\/‘I obOcuaiike niu
SJUIMIITUYCCKOMY JHUILY. BosmoxxubIe BapUaHTbl KOHCTPYKIIMH!

Bobrimka-crakan-ganen Bob6srmka-gmaner

Puc. 3.215 BapnaHnTsl HCTIOTHEHHSI CMOTPOBOTO OKHA
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3ajiaHue CBOMCTB MPOKJIAIKH, TEMIIEPATYP, IAPAMETPOB KPEIeKa IIPOU3BOAUTCS
AHAJIOTUYHO (IAHIEBOMY COEIMHEHHIO (JIOIYCKAETCs MPUMEHEHUE TOJIBKO MATKHX IIPO-
KJIAJ0K).

3ajaHue MOJOKCHHMS OKHA HA HECYIIEM OJJIEMEHTE HPOHM3BOAUTCS AHAIOTHYHO
HITYLEPY.

Kuonka _FPasmepeino HI >> | po3ponser mogo6paTh cTaHIapTHBIC BAPHAHTH KOM-
HOHEHTA 13 6a3bl JIAHHBIX.

,ﬂ,DI'IDJ'IHIPITEJ'IbeIE napamMeTpbl CTEKNE s

TpelyeTca pacdeT cTexna Ha NPoYHOCTE
HopMaTHEHEIA QoKyMeHT: IS0 21922-2021 -
* Mpenen NpoYHOCTM CTekna Npy karkbe, am:  1gp MMa
* OpHMEHTUPOBOYHEIE 3HAYEHMA!
OTomokeHHoe cTexno: 40-60 MMa

3akanenHoe ctexno: 100-150 MMa

OTMeHa

Puc. 3.216 [{onmoHUTEeIbHBIE MAPAMETPHI CTEKIA
IIpy TOMOIM KHOMKK | “* | BO3MOXHO 3a/laHWe IOTOJHUTENBHBIX apaMeTpoB
CTeKJa Juisl pacyera Ha nmpouHocTh (Puc. 3.216).
3.15.64. CMompoeoe OKHO Ha nampy6ke
[ e - o]

Hassarine anemerTa: | CvoTposoe okHo Ha WTyLEpe NE1 Pasuepei no HAL >> Mpucoeavena i iiryuep Ne1 D, st 253%10mm

HopMaTHBHsii AoKymerT:  ATK 24.201,10-30 -
IuameTpokias eTy, i 170w

MapameTpel Gofenurm

MaTepuan: CT3 >

Tonwma,het 35

HapyxHelii auameTp, DH: 310w

AwvameTp nasa, Dl 2p2 MM

nybumanasa,h2: 19y

Wiipiia naza noa naTpyBok, st 19w

Mpoknaaxa
Cpearwii uaveTp, DaN2: 185

Whpira, b1 15y

Tomuuna, hn2: 5 MM

MaTepuan: CeoiicTea... | [obasuTs...

Pesita no MOCT 7338 ¢ TBEPAGCTIO Mo Lliopy A A0 65 =

TonwmHa crekna, het: 2p M
MapaHeTpel hnarua
MaTepuan: cr3 5> | Kpenix TemnepaTypsl
Hapyroiit ananeTp, D2 245 Marepuan: 35 53 @ Bpyusyio () AsTomaTiueckn
Tonuwma, b 24 Hepyweisii avaneTp, di: | 14 - Bobeiwan, T6: 20 oc
Iny6uxa nasa, hi: g ] Konu4ecTeo whunek, n: g Kpenexa, Tw: 29 oc
Mpoknaaxa [vaneTp BonToBON OKpYHHOCTH, D3t 220 Gnarua, Th: 2n =

Cpearwii auaMeTp, Denl: 185

Kak npepeiaywan | Wvpuea, bni: g5 o PacuéTHoe naenerme (6es ruapoctaTiky), p
Tonupma, hnt: o . @ Brytpertee () Hapynoe 1 MMa
MaTepuan: CBoiCTBa JNobasuTs.
P rOCT 7338 Liopy A 20 65 ~
esiHa no © TBEpAOCTLIO No Wopy A Ao o —
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

Puc. 3.217 CmoTpOBO€E OKHO HA MATPYOKe

JlaHHBIH KOMITOHEHT BeleT ce0s B KOHCTPYKIMH aHaJOTHYHO JHHMINY. 3ajaHue
CBOMCTB IPOMU3BOIMTCS AHAJTOTHIHO OKHY Ha OOOBIIIKE.

3.15.65. ®naHueeas 606bilWKa

BoBeilka X

Tian

Hassanne 3neMerTa:  gnayyesan Hoboiwka N21 ® Tun A ) e .
un A (MpuBapHas un B (HaKknaaHas)

TPMCOSAMHER K!  Dfieyaiica LMAMHApH-ECKER NO1

HopMETMBHBIA AOKYMEHT: OCT 26-01-748-73 -

Pasmepel o H ==

MapameTpel Bobkiwuky
MaTepuan:  cr3 - flact >

BHyTpeHrmil ananetp, d1: 202 wn

HapyxHeIli anaMeTp, D 335 MM

Tomwmha, H: | 45 MM

MpuBaeKa Ha Koppasuio, cl: | 3 MM

Mhrycosoid Ronyas, €2z | o L O ¥an. 1 (Eeictyn) @ Wen, 3 (nas)
Mpubiasxa TexHonorwsedkas, c3: | g MM (O Wen. 2 (gnaaunz) (O Wan. 4 {osan)
AuameTp BoICTYNA, D2t 253 ww PacnonooeHie:
BoicoTa seicTyna, fi | 3 MM Crewenue, Lu:
LwameTp Bnaawnsl, D3: | 250 MM 1000 [
¥ron cHewenuA oo, B:
Tny6ina enaguHel (nasa), f1: 3 . o i

BHyTpeHHWiA avaneTp nasa, D4 | 733 MM

Kpenex
HapyHbiid AuareTp, d: 20 - MM

KonnyecTso wnnnex, ni | g

Awametp Bont. okpyxrocTi, D1 5g5 MM

MnyBuHa ceepnedua, Lt 35 MM
TnyBuHa pessbbl, || 25 MM

Cayuait Pacu.gaenenne | Pacu.temnepatypa PaecuaEiacy

HarpyKeHna p. MMa =C () oreyTereyeT

DnaHel
PaBouwne ycnoei 0 20 O =
@ Mnockan KpeIlWKEa =33
OK OTtmera

Puc. 3.218 ®danueBast 000bIIIKA

ﬂaHHHﬁ KOMIIOHEHT MOKET OBITh MMPpUCOCANHECH K III/IJ'II/IH)IpI/ILIeCKOI\;I obOeuaiike uiu
SJUIMIITUYCCKOMY JHHUILY. BosmoxkHbIe BapUaHThl KOHCTPYKIIMHU!

d d p,
D;
“ o
d, T dy
B, L’;’z

D

C BBICTYTIOM C Briajnofi
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[Tox mpoknaaxy §-rpaHHOrO
CEUCHHUS

Puc. 3.219 Bapunanrtsl nucnosnHenuns ¢gaanneBoii 600bIIIKHA

Onmus “OTBeTHas 4acTh” TO3BOJSET CMOJCIHPOBATH M PACCUUTATh OOOBIMIKY C
NPUCOCANHEHHBIM (hIIaHIeM, 3ariTyIIKOH.

3.15.66. Céopka annapama

JlaHHBIH 3JIEMEHT MO3BOJISET CO3/[aTh MOJICNb, HMEIOIIYIO B COCTaBE JIBa M Oolee ar-
naparos (Puc. 3.220).

Puc. 3.220 /IByxypoBHeBasi eMKOCTh

COopka mpexacTaBisier co0Ol CHCTEMY KOOPIMHAT, NPHBA3aHHYIO K KaKOMY-IH0O
aneMenTy. COOpKa cMelleHa U MOBEPHYTa OTHOCUTEIILHO UCXOJHOM CHCTEMBbI KOOPAUHAT
(MHPOBOM MM POAUTEIIECKOTO IEMEHTA).
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

Chopka cocyaa X

HasBate 3nemeHTa:  (CHopra cocyaa N21
HECYILHA 3NEMEHT!  OBevarka uinnHApH-Heckan NE

Ha4ano KoopaHHaT CHopKH

(®) OTHOCMTENEHD CK MOAEH

— =]
O OTHOCHMTENEHD CK, CBAZAHHOM C HAYanoM poaHTEnA L@?y— 90
O OTHoCMTENEHD CH, CEAZEHHOM C KOHLOM POAWTENS 4 -
B
A0 ¥0: 1400 Z0: MM
MoB0POTH BOKPYr COBCTEEHHEIX OCE!
Fix: n Fit: FiZi @ Za
Ok OTHMEHA

Puc. 3.221 Coopka anmapara

HoBas cuctema KoopAMHAT cMeNIaeTcsl OTHOCUTEIHHO cTapoid Ha Xg, Yo, Zg, a 3aTeM
MMOBOPAYMBACTCS BOKPYT CBOMX COOCTBEHHBIX oceil X, Y, Z MocaeI0BaTeIbHO Ha Oy, Oy U
¢z. K cOopke mpucoeanHsAIOTCS JOYEepHHE AJIEMEHTHI alapara, IOBEPHYTHIC 3aTaHHBIM
o0pa3oM. Iy 3aMbIKaHUSI CHUJIOBOW CXEMbI YCTAHOBKHM COOpPKY HEOOXOIMMO MPHUMEHSITH
COBMECTHO ¢ dJIeMeHTOM ““JKecTKas CBs3L .

Hapsiny ¢ reoMeTpuuecKdM MO3MIIMOHHUPOBAHHEM, COOpPKa BBIMOIHACT ()YHKIIHIO
CBsI3BIBAHMS NOJIocTeil anmnaparoB. [lonocTs annapara B cOOpKe cYMTAeTCs CBA3aHHOM C
3JIEMEHTOM, K KOTOPOMY TPUCOEIHHEHA COOpKa. DTO ClieyeT yUYUThIBaTh Ipu (HopMUpO-
BaHUM MOJEJIeH, UMEIOIIHUX B CBOEM COCTaBE M30JUPOBAHHBIE MOJIOCTH (HampuMep, coop-
KU TEMJI000MEHHUKOB).

3.15.67. Cessb

KoMmoHneHT mo3BoIsIeT cBsI3aTh Ha YpPOBHE 0aJI0YHON KOHEYHO-3JIEMEHTHOM MOACIIN
JBC KOHLECBLIC TOYKH allllapaTa, BU3yaJIbHO C(bOpMPIpOBaB HpHMOHHHCﬁHLIﬁ Y4acCcTOK 3a-
JaHHOI'O CCUYCHUS.
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Ceaze *

HasBaHWe 3NeMEHTa: | Cgass NO1
Hecywwumii anemeHT

Ofevaiika LnMHAprYeckas N2 1
@ KoHeuyHan Touka O HaqansHas Touka

CBAZaHHEIN 3NEMEHT

¥3en conpsaweHna N2 1 &

@ KoHeuyHan Touka O HaqansHas Touka

Matepwan: Ct3Tpyba i
MoBEpHYTL CEYEHME Ha yron, w: g o
PacuéTHan Temnepatypa, T: | 2p oC

MapaMeTpel HMECTKOCTH MopatnueocTs
(O ABcontotHas px: 0 mmfH pMxi| o S

PY: 0 mnfH pMy: O ofHm

z: . .
(O Mufikan ceass (tpoc) Mz 0 /H pMz: O °fHm

lanee == OTMeHa

Puc. 3.222 CBs3pb

KommonenT MPUCOCANHACTCA K KOHHEBOﬁ TOYKE 06eqa1711<1/1, mTyncpa, K IJIOIaaKe
MIPHUCOCTNHEHMS, K CEUIOBOM 0TOpe, K Y3IIY CONPSIKCHUS.

JIpyryro KOHIIEBYIO TOYKY HEOOXOMHUMO BHIOPATh M3 CIIHUCKA JOCTYIHBIX CBSI3aHHBIX
3JIEMEHTOB.

Bec marepmana aisi JaHHOTO 3JIEMEHTA YYUTBHIBAETCS 110 33JaHHOMY CEUYCHHIO U
NIPUKIIAAbIBACTCS KaK paclpe/ieleHHasl BecoBas Harpyska. BusyanbHo cBsi3p oTOOpaxa-
©TCsI C 3aJaHHBIM CeYCHHEeM (ECIM OHO yKa3aHo), a €€ JKEeCTKOCTh 3agaercst omiueii “Tla-
paMeTpsl JKECTKOCTH

e  AOcomoTHas — popMupyercst abCOIFOTHO JKECTKas CBSI3b;

o Ilo ceuenuro — nmapaMeTpbl KECTKOCTU PACCUUTBIBAIOTCA JIA 0aJI04YHOTO
3JIEMEHTAa 3a/JaHHOI'0 CEUCHUS U JJINHBI,

e  BpyuHyI0 — KOMIIOHEHTHI ITOJIATIMBOCTH HEOOXOAMMO BBECTH,

e ['mOkas cBs3b (TpOC) — HEOOXOMUMO 33/1aTh MAPAMETPBI )KECTKOCTH U TIpe -
BapuTEIbHOE HaTsDKEHHE Tpoca. CBsA3b C Takol ommmeil nckmovaercs (Te-
pecraér paboTaTh) NpH IOJNYYEHUH CKUMAIOIIEH Harpy3ku B Ipolecce pe-
HICHUSI.

3.15.68. Mosib3oeamenbckoe ob6opydoeaHue

KoMmnoHeHT mo3BoisieT 100aBUTh B MOJIENb MPOU3BOJILHOE 000pYIOBaHUE, CO3/IaH-
Hoe B croporHelt CAIIP. 3To MOryT OBITH BHYTPCHHHE TEXHOJOTHUYECKUE IJICMEHTHI, Me-
TAJUIOKOHCTPYKIIMY, BHENIHHE Y31kl U T.1. O0opymoBaHue OyAeT BH3YaTU3UPOBAHO B
KOHTEKCTE MOJETH, a TAaKXKEe YYTCHO NMPH (POPMUPOBAHHU TAaOJNHIBI MATEPHAJIOB U IPU

PykoBoAacCTBO nonb3oBaTens 201



PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

pacyeTe HArpy3oK Kak COCpCAO0TOUYCHHAd MaccCa, )KECTKO CBsA3aHHas C BLI6paHHI>IM poau-
TCIBCKUM 3JICMCHTOM.

QhopyADEIHME NOAESOEATENR X

Dadn Mogend: | Hopryc_4.igs BriGpaTe dadn. ..

MPHCOBAHHEHD K! | Ofieyaiica WMIMHARHYECKaR MO
HazBaHHe INEMEHTA! | (Ofipy A0EaHHe NoNbIoBaTENA N2

Ha4ano KoopAHHAT 3NeMeHTa
@ CTHOCHTENEHD MMPpOEOR CH
O QTHOCHTENEHD CK, CBAZEHHOR C HAYaNoM pogrTENA

() OTHOCHTENEHD CF, CBAZEHHON C KOHWOM POANMTERA
w000 YO 0 Z00 0 MM

MoEOPOTE EOKPYT CODCTEEHHELX OCEH:
it 0 v a0 i 0 °

MacwTabHEH KosddrumenT: 0,001

Harpyska oT Beca 000pyA0BaHHA
(®) Mo aTpHEYTaM MATEPHANDE B hakiine MOAEMH

() Mo 3848HHDMA MNOTHOCTH K ofbemy Ten
() Mo 33A3HHOMY MATEPHANY M ObbEMy TEn

() Mo 33aaHHOH Macce oBopyA0EaHHA

Macca obopy A0EaHMA: [ r MPHCY TETEYET B YCNOEMAX MOHT %A
THN 3nemeHTa:  MeTannoKoHCTRYKLMA -
1] 4 OTHEHS Onpe qeneEHHe pacdETHLIX BEHHHHHE

Puc. 3.223 Iosib30BaTeIbCKOE 000PYAOBaHIE

Jnst 3arpy3ku 000pyoBaHusl HEOOXOIMMO NOATOTOBUTH (hailil ¢ ero MoAeNbio B OJ1-
HOM M3 TIOMYJISIpHBIX (hOpMAaTOB OOMeHa JITAaHHBIMHU M yKa3aTh e€ro B crpoke “@aiin mMone-
nu”. Tlocne 3arpy3ku 3JIEeMEHTBHI COOPKH XPaHITCSI B MOJAENHU cocyAa (CHHXPOHHU3AIHUS C
(aitmom oOMeHa He MOIICPIKUBACTCS).

Onmuu “Havano xoopauHaT asemeHTta”, “IIoBOpOTHI BOKPYr COOCTBEHHBIX OCEH”
MO3BOJISIIOT pa3MecTHTh OOOpYZOBaHWE B NPOU3BOJBLHOM Touke Mojenu. I[lapamerp
“MacmTabHpIii Ko3QGHUIMEHT” MO3BOSIET YIPABIATh MacCIITAOMPOBAHHEM IIOJIH30Ba-
TEIBCKON MOJIENH, €ClTU eMUHUIBI u3MepeHus ctopoHHeil CATIP oTiwuaroTcs OT MpUHS-
TBHIX B IIPOTPaMMe.

Onuust “Harpyska ot Beca 000pynoBaHUs” MO3BOJISIET 337aTh METOM, 110 KOTOPOMY
OyZIeT BEIYUCIATHCS BECOBAst HATPY3Ka!

e “Tlo arpubyram marepuanoB B Qaiile Moaenan” — eciu y aeTaneldl cOopku
3a7aH aTpuOyT IUIOTHOCTH MaTepHaia, 00beM KaXJOH JeTald yMHOXAeTCs
Ha MJIOTHOCTS;
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“TTo 3a1aHHOM IJIOTHOCTH M 00beMy Tel — 3HaYE€HHE IUIOTHOCTH MaTepHa-
Jla 33/1aeTCsl MOJIb30BaTeIeM, 00bEeM Ka)KIOW JeTald YMHOXKAeTCsl Ha IUIOT-
HOCTB;

“Tlo 3amaHHOMY MaTepHally U 00beMy Tel~ — MaTephall 3JIEMEHTOB 000py-
JIOBAaHMSI M €ro IUIOTHOCTH BBHIOMpAETCs MOJb30BaTelIeM M3 0a3bl JaHHBIX,
00beM KaxJI01 IeTaal YMHOXKaeTcsl Ha TNIOTHOCTS;

“Tlo 3amaHHOM Macce oOOpymoBaHH — Macca O0OOpyIOBAaHHS 3aTaeTCs
[I0JIB30BATEIIEM.

Omuus “Tun 3nementa” (OGopynoBanie/MeTaIOKOHCTPYKIHS) HEOOX0oquMa st
coBMecTUMOCTH ¢ MoayneM “TlaccaT-PezepByapsr’

Harpys3ku ot Beca 060py10BaHHS U METATTIOKOHCTPYKIIUH PACCUUTHIBAIOTCS
0-pPa3HOMY;

MeTaJ’IJ’IOKOHCprKL[I/II/I, NPUCOCANHCHHBIC K CTaI.lPIOHapHOﬁ KapKaCHOﬁ
KpBbIILIC, I/II[eHTI/I(I)I/IL[I/IpyIOTCﬂ KaK 3JICMCHTBI KapKaca.

3.15.69. QnneMeHm HeKpyanoz20 cevyeHusl

JlaHHBI KOMIIOHEHT IpEAHAa3HAYeH Il MOJCIIMPOBAHUS U pacdyeTra KOHCTPYKLUM
IIPSIMOYTOJIbHOI'O U OBAJILHOTO CEUCHUSL.
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Hexpyrasifi snemert

Ofeuaiika cocyaa | drnwe 1 | Armwe 2 | Mepdopaypa

HasBar#He SNeNerTa: | Hewpyr il anemerT KoL

HopMaTBHBIli AOKYMEHT: | ASME VIIT div. 1-2023

MaTepuan kopriyca: | CT3 fMcT

TanuuiHa MMCTOB KOPOTKOH CTOPOHS! COCyRa, tl:
Mpubiaska Ha Kkopposwo, ci:

Mirycosoii aonycx, c2:

Tonuika MMCTOS LNHHHOR CTOpOHS! CoCyRa, 2:
1/2 ANMHS! YKPENNEHIS KOPOTKOR CTOPOKSI, L1:
PacCToRHHE OT CepeaHSl IVCTa A0 wea, di:
1/2 AMMHS! YKDENAEHNA AMMHHON CTOPOHSI, L2:
PACCTOSHUE OT CEPEAUHE! INCTa A0 WEa, dj:
BHyTpenHAi pannyc, R:

Pasmep npaMoyronbHoro cocyaa, L3:

Pasvep npsMoyronkHoro cocyaa, L4:

Paswep npsmoyronshoro cocyaa, L21:

PasMep npAMoyronsHoro cocyaa, Lil:

Anina cocyna, Lv:

LLlar pacrionokeHis, p:

K-T npo4HocTH NpoAonEHoro wea, E:

Coyuait Pacu gaen | Pacu.remnepa
Harpy:eHna p. MMa

DESIGN + FLUIDO  0.10000 10
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Puc. 3.224 Hekpyriasblii d1eMeHT

JlocTyIHBIE BApMAHTEI UCIIOJHEHHUS 3JIEMEHTA OINPENENIAIOTCS HOPMATHBHBIM JIOKY-
MenToM (Puc. 3.225).

Hexoropble KOHQHIrypaluu 3JIeMEHTa MOTYT ObITh yCHIIEHBI PEOpaMHu IKECTKOCTH
(3amatorcst kHOTIKOH “CeueHre” aHaJOTMYHO KOJbIIAM JKECTKOCTH HMIMHAPHUECKUX 00e-
4aek).
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Puc. 3.225 BapnaHTsl HCIIOJTHEHHSI HEKPYTJIOro d1emMenTa mo ASME VIII-1

Brmagaku “duumie 17, “Jaume 2” m03BOJISAIOT CPOPMHUPOBAThH IJIOCKUE THHINA Ha

Topiiax 3nemMenta (Puc. 3.226). Otu nHUIIA MOTYT OBITH POJUTEILCKUMHE 3JIEMEHTAMU JIJIS
BPE3OK.
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Hekpyrneid 2nemeqt
OBevaiika cocyga |Anwwe 1| Janwe 2 |Mepdopaums

KOHCTPYKUMA AHWLL K KDbILEK

EcTe
MaTepuan AHAWE: | Sk RTay A 3 2 O f n
HoMuHanbHas TonwmHa, t 22 MM b1 Og o £
13
Mpubaeka Ha Koppo3uio, c1t | q MM b2 O h O = 1
MuHyCcoBOIA Aonyck, c2: g MM | B
1 "
Mpubaeka TexHoNorMYekan, c3: g MM a0 O g
(2 0Oj Or ;
d Ok Os —
K-T npoqHOCTM MpodoneHoro Wea, E: | § Fas E
®e m Os@
K-T npourocTh okpyskHoro wea, E: | 1

Puc. 3.226 TopueBoe THUIIE HEKPYTJIOTO YJIeMEHTA

Brmagka “Tlepdopanusa” mo3BoisieT copMHUpOBaTh MacCHB OTBEPCTHH, OCIA0IISIO-
KX OJHY U3 CTEHOK (HaIpHMep, U1 MOACINPOBaHUs TpyOHOI penreTkn kamepsl ABO).

Hexpyraelid znemeHt

Otewaiika cocyaa | Annwe 1 | Javwe 2 | MNepdopauma

EcTe

Crerka cnepdopawei: () (O tir

TonumHa cTeHkw, t: | 10 MM

Yucno PAACE NO FrOPU30OHTaNM:

YWCno PAAOE NO BEPTHKANM: | 4

Lar no ropusoHTanM, e 50 MM FECONoKEHUE 0TBEPCTHI

LWar no sepTukanm, ty: 50 MM O Na ksanpatan

(®) Mo TpeyronkHMKaM

CHMEWEHWE MO roprsoHTanK, X0: MM

CrelweHne no BepTyKand, Yi: MM

0
o]
NuameTp noaca, di: | 4n MM

BricoTa noaca, TO: o MM
Moscdl AuameTpnoaca, d1: 0 MM
BeicoTa nosca, T1: 0 MM
Moscd2  fAuameTp noaca, d2: ( MM

Puc. 3.227 Tlepdopanusi CTEHKH HEKPYIJIOr0 3JIEMEHTA
3.15.70. Y3esn conpsixeHusi

KomnoHeHT aHanorndao cOopke mo3BossieT chopMUPOBATH B IPOCTPAHCTBE MOJICIN
TOUYKY, KOTOPYIO APYTHE 3JIEMEHTHI (CBA3b, 3aKPEIVICHNE, HAarpy3ka) OyayT HCIOIb30BaTh
KaK KOHIIEBYIO TOUKY.
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¥3En CONpAXKEHUA

HeCylwuwmil 3nemenT: | Dfeuaiika winMHApHUecKkan NO1
HazsaHWe y3na: | ysen conpswenns No1 Iy

Havano koopauHaT chopum

@ OTHoouTenbHo CK Mogenn
(O OTHocHTEnEHO CK, CER3EHHDIT € HA4ANOM POAMTENS

(O OTHocHTENEHO CK, CEA3EHHOIT C KOHLIOM POgUTENS

X0: o ma YO 2000 M 0 g MM

0K Otrera

Puc. 3.228 Y3ea conpsikeHust

BaxHO: y3en compsyKeHHUs, HECMOTPS Ha HAJIWYHE POAUTEIHCKOTO JJIEMEHTa, HE
(dopMupyeT ¢ HUM KECTKYIO CBs3b. COCAMHUTH y3€J C OCTAIBHONW MOJENBI0 HEOOX0AUMO

CIIEUAJIbHO, PU TIOMOIIHU 35eMeHTa “CBs3b”.

3.16. Peoaxmuposanue u yoaneHue ucxooHvlx OAGHHbIX

ITocne cozmanusg Mozenu MpyU HEOOXOAUMOCTH MOKHO PEIaKTHPOBATh U YAAJATH €e
3JIEMEHTHI, MEHATH X IBETa, KONMMPOBATH U BCTABJIATH CO3/IaHHBIC SJIEMCHTHI.

J1sl penakTUpoBaHUS WIM yNaJeHHsl JOCTaTOYHO IOABECTH KypCOp K KEJIaeMOMY
9JIEMEHTY ¥ OJTHOKPATHBIM Ha)KaTHEM MPaBOW KHOIKHM «MBIIIKW» BBIOpaTh 00beKT. B ciy-
yae TepecedeHns Kypcopa ¢ HECKOJIbKUMHU DJIEMEHTaMHU BhIOpaTh TpeOyemblii, a 3aTeM

BBIOpaTh JeiicTBHE, KOTOPOE MPEAIOIaraeTcs ¢ HUIM IPOU3BECTH.

PykoBOACTBO nonb3oBaTens
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Peaaktnposate  F4
Ypanute  Delete, F8

Brifipate

Konvposate  Chrl+C

x4 % &

BripezaTe Chrl+%

BerasHTe Chriy

|;| WsMeHnTL useT

Puc. 3.229 PenakrupoBanue JaHHBIX 3JIEMEHTa

OnHOKpAaTHBIM Ha)KaTHEM JICBOH KHOIIKM IEPEHTH K pelaKTHPOBAHWIO WM yjale-
HUIO BEIOPaHHOTO 35IeMeHTa. [Ipy n3MEeHEHNH TeOMETPHUYECKHX ITapaMeTpOB HIIH yCIOBUH

Harpy>X€Husl B 3JIEMEHTE II0CJIC TOATBEPKACHUA HpOPI30fI,I[CT aBTOMAaTHYCCKOC H3MCHE-
HHE B CMEKHBIX DJIEMEHTaX BCEit MOJCIIN.

Hepe,u YAAJICHUEM DJJIEMECHTA IIporpamMMa 3alpoOCHUT MOATBEPKICHUEC ﬂeﬁCTBHIO.
KpOMe TOro, €CIIk yKaSaHHBIfI OJIEMEHT COACPKUT APYTUEC «ITOUYCPHUE DJIEMEHTHI (OHOpH,

mrynepa, GpiaaHmel ¥ mp.), TO Hepel X yAaJeHHeM NporpaMMa TaKKe BBIJIACT COOTBET-
CTBYyIOIIIEE COOOIICHHE.

TIporienypsl peIakTUPOBAHKS U yJAICHHS 3JIEMEHTOB MOXHO TaKXe IMPOU3BECTH C
moOMOIIEI0 KMaBUII «F4» 1 «F8» COOTBETCTBEHHO W MOCIEAYIOMIETO BEIOOPA M3 TaOIHIIEI
CYIIECTBYIOIINX AIIEMEHTOB.

Brifie puTe 3/1eMe HT 418 pe JaKTHPOBAHHA:

Bre anemeHThl vl

Momyceep, gHuwe M1 PenakTHpoBaTE I
[oycden, QHMWW

Cegnogan onopa M
Cennoean onopa M2
Lo p M1

Brixog |

Puc. 3.230 Bei0op 3j1eMeHTAa 1J1 peJaKTHPOBAHUS
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DIIEMEHT MOKHO BBIOPATH OJHUM IIETIKOM JIEBOM KHOIKH MBILIN WIH KOMaH[o#i =
“BpIOpaTh” KOHTEKCTHOTO MEHIO (BHIOPAHHBIA 3JIEMEHT NOACBEYMBACTCS JPYIMM ILIBE-
TOM). BBIOpaHHBIH 37€MEHT MOYKHO PEAaKTHPOBATh JBOWHBIM ILENYKOM WM Ha)KaTHEM
krapumm “F4”, ymanute Haxkatuem kinasumm “Delete” unu “F8”, a Takke KOMHpO-
BaTh/BcTaBuTh. [IpH BCTaBKE CKOMMPOBAHHBIN HIEMEHT MPUCOCAUHSICTCS K MOJACBEYCHHO-
My, €cIH TakoBOH umeercs. Eciu He BbIAETIEH HU OJUH 3JICMEHT, BBI3bIBAETCS CTAHIAPT-
HBII AMAJIOT CO CIMCKOM BCEX 3JIEMEHTOB, JOCTYIHBIX AJIS NPHCOEAUHEHHUS.

3.16.1. 'pynnoeoe pedakmupoeaHue OaHHbIX

Ecin BO3HHKaeT HEOOXOAMMOCTH ITOMEHSTh HEKOTOPBIE IapaMeTphl (pacueTHbIC
TEMIIEpaTyphl, NPUOAaBKM HAa KOPPO3HUIO) CPa3zy y HECKOJBKHX 3JIEMEHTOB MOJCIH, 3TO

yIO0OHO cAenaTh P HOMOIIN KOMaH/IbI I “I"pynmoBoe peJaKTHPOBaHUE TaHHBIX .

B Tpynnoeoe peaaKTUPOEEHNE A3HHEIX x

Thm gasix: -

KomnoxeHT Mapamerp 3HaueHne | 3ameHnTs

Torispherical head No.2 4

=

Operating PacuérHan temneparypa, T, °C 100

Cylindrical shell Ne.1

=
s}

100
100

Operating Pacy&rHan Temneparypa,

—
A
==

Torispherical head No.1

=

Operating PacugtHan Temneparypa, T, °C 100

]
2
3
4
5 Supporting legs on the shell PacugTHan Temnepatypa,
B
7
8 Nozzle No.1

9

=

Operating PacuérHan temneparypa, T, °C 100
10 Flange joint No.1
11 Operating PacuetHan Temnepatypa ¢nanua (koneua) 1, T 100

12 PacuerHan Temneparypa dnanua (konsua) 2, T 100

EOO

13 Temnepatypa 6ontos (wnunex), T6, °C 100
14 Nozzle No.2

15 Operating PacugtHan Temneparypa, T, °C 100

=

BrifipaTs sc2 CHATb BbIgENeHIE Cnyuaii Harpy®eEHUA: | Operating ~| Buibpate HoBoe sHauenme: | 20 oc 3aMEHUTD

0K OTMeHa

Puc. 3.231 I'pynnoBoe peqakTHpPOBaHNe JAHHBIX

B nosiBuBLIEMCSI OKHE MOYKHO HAIPsIMYIO PEJaKTHPOBATh JOCTYIIHBIE STYEHKH C JAaH-
HBIMH, a TaKke OTMETHUTh TaJOuKOW cpady rpymimy sueek (kHomku “BwiOpars Bce” u
“CHSTb BBIJICJICHUE OTMEUAIOT/COPACchIBAIOT CPa3y BCE TaJIOUKU B CIIUCKE). 3aTEM MOXKHO
BBECTH BHM3Y HOBOE 3HA4YCHHE MapaMeTpa M HakaTh KHONKY ‘“3ameHuTs”. B mpumepe,
npuBeieHHOM Ha Puc. 3.231, Bce TemmepaTypbl B MOJIENIH, KpOME TeMIiepaTyp QiaHeBo-
ro coenuuenus, 3amedsarca ¢ 100°C na 20°C.

3.16.2. 3adaHue u3onsayuu crnucKom

Komanna “Uzomsanus crimckom™ W N03BOJISIET 33]1aTh U U3MEHUTh IIapaMeTphl Tell-
JIOU30JIALIUN Y HECKOJIBKHUX JIEMEHTOB MOJIEIN.

PykoBoAacCTBO nonb3oBaTens 209
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B Wsonauma 3nemeHTos X
KoMNOHeHT Hanuune HazgaHue Tonu.LMHa MNoTHOCTE B MCTIBITAHHAX B MOHTaXE 3aMeerb
J]HVILI.LE INAMNTUYECKOE NO2 MAWTH MUHEPAN0BaTHbIE
+ Obetaita nmgpniccan N1 & M niepanosarie | mmmmm a
[Huue snnunTudeckoe N21 MAUTE MUHEpPaNoBaTHLlE |-+
BrifpaTe Bce CHATL BEIAENEHWE Wzonaus aMEHUTE

Hassahie MSONALME | MaTe vz CTEKNI0BONOKHE
TonuwuHa usonaumm, sfa): 36 MM
MnoTHoCTs wsonswm, rofu); 20 KrjkyS.m

TPUCYTETBYET B YENOBUAX UTLITaHMI
MPHCYTCTBYET B YOI0SHAK MOHTEKE

0K Otmena

Puc. 3.232 PemakTupoBaHue H30JISIIIUUA CTHCKOM

B mosiBuBIIEMCSI OKHE MOJKHO HampsIMy0 pelaKTHPOBATh AOCTYIHBIC SUCHKH, a TaK-
KEe OTMETHTH TAIOYKOH cpas3y rpynimy sdeek (KHomku “BriOpats Bce” u “CHSTH BBIIENE-
HHE” O0TMEYaI0T/cOPachIBAIOT Cpa3y BCE TAIOUYKH B CIHCKE). 3aT€M MOKHO BBECTH Iapa-
MeTpBbl 00pa3la M30JSIIMK M HaXKaTh KHONKY ‘“3aMeHHTh”. B mpumepe, mpuBeleHHOM Ha
Puc. 3.232, nocie HaXxkaTusi KHOMIKK ““3aMEHUTH” TCIUIOU3O0JIALUS HA BCEX DJIEMEHTaxX Oy-
JIeT U3MEHEeHa ¢ MMHEPaJIOBaTHBIX IUIUT Ha MaThl U3 CTEKJIOBOJIOKHA.

3.16.1. 3adaHue mamepuasioe CrUCKOM

Komanpna “Martepuansl criuckom”™ E = M03BOJISIET 337aTh U U3MEHUTh MapaMeTphl Ma-
TEPUAIIOB Y HECKOJIBKUX JIEMEHTOB MOJIEIIH.

B MpynnoBoe peaaKTHPOBAHNE AZHHEL X
Komnoxent Marepnan Type/Grade 3aroToBka
1 Torispherical head No.2 1.4301 (X5CrNi EN 10028-7 lopauexaTanas nonoca MaTEPHAN MPOKNAAKA
Marepran creHku PBC
2 Cylindrical shell Ne.1 14301 (X3CeNi |+ EN 10028-7 lopayekaTaHas nonoca MaTepuan aHkepHoro fonta
3 Supporting legs on the shell 1.4301 (X5CrNi EN 10028-7 lopadekaTaHas nonoca (]
4 Nuer 14301 (X3CeNi |+ EN 10028-7 lopayekaTaHas nonoca O
5 Torispherical head No.1 1.4301 (X5CrNi || EN 10028-7 lopadekaTaHas nonoca O
& Mozzle Me.1 14301 (X3CeNi |+ EN 10028-7 lopayekaTaHas nonoca O
7 Flange joint No.1
8 Mnaney 1 1.4301 (X5CrMi EN 10028-7 lopAvekaTaHas nnacTMHa [N
9 PnaHey 2 14301 (X5CrNi | EN 10028-7 [opAYeKaTaHaA nnacTMHa O
10 CMEXHEIR 3NEMEHT 2 1.4301 (X5CrMi EN 10028-7 lopayekaTaHas nonoca [N
11 Mozzle Mo.2 14301 (X3CeNi |+ EN 10028-7 lopayekaTaHas nonoca O
BoibpaTh Bce CHATb BblAENEHWE Hosoe sHauenme: | CT3 TpyBa B 3amMeHUTL
0K Otmera

Puc. 3.233 PenakrupoBaHue MaTEPUAJIOB CITUCKOM

B nosBuBIIEMCS OKHE MOYKHO PEJaKTHPOBATH AOCTYIHBIE MaTe€pHanbl, a TAKXKe OT-
METUTh TAIOYKON cpa3y rpymmy siueek (kHomku “BriOpats Bce” m “CHsTh BbIgeneHue”
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0TMEUaroT/cOpackIBalOT cpa3y Bce TajOuKU B CIIMCKE). 3aTeM MOXHO 33/1aTh 00pasel Ma-
Tepuana u HakaTb KHONKY ‘“3amMeHuTh” . IIpu 3aMeHe MaTepuana He MPOU3BOAUTCS IIPO-
BepKa KOJUTM3UH (IpUMEHMMOCTh MaTepualla pY 3aJJaHHO TONIINHE, TeMIIepaType, pac-
YEeTHOM HOpMaTHBe U T.1.).

3.17. Bkcnopm u umnopm oannwix

[Iporpamma nmeeT HeCKOJIbKO (PYHKIMI OOMEHa NaHHBIMH C JPYTHMMH CHCTEMaMH.
OHHM pea30BaHbI ¢ TIOMOIIBI0 COXPaHEHUs JaHHBIX B (ainax paziuyHoro ¢opmara. B
HACTOsIIIIEE BPEMsI B IPOrpaMMe JOCTYITHBI CICAYIOLIAE CIIOCOOBI IKCIOPTa /UMIOpTa!

dopmMart OnucaHue

DKenmopT/uMIopT B OTKpHITEIA popmatr XML. Uuapopma-
LUsT OTKPBITOrO (popmara MPEACTABIIACT cO00¥ 0OBEKT-
= dxcnopT B XML HYI0O MOJEIL MpPOrpaMMbl M JOCTAaTOYHA [ 3azia-
I WmnopT n3 XML HUSI/TIONy4eHHs BCeX HEOOXOIUMBIX ITapaMeTpOB MOJIEIH
JUIsL pacyera COCYJOB M ammapaToB Ha mpoyHocTh. [lo-
npoouee cM. [Tpunoxenue “Tlaccat XML”

l;_| UMnopt us3
% MechaniCS XML

IIpu skcnopre B mporpammy “Irynep MK3” monens
COXpaHseTcs MONMHOCTEI0 B popmatr XML, mpu stom 1e-
JIEBOM BJIEMEHT IOMEYaeTCs CIEIHANbHBIM TETOM, YTO
no3posrsteT nporpamme “Iltynep MK3” koppekTHO HH-
TeprpeTupoBath ero. HeoOxoaumo ykaszaTh mnamky, B
.E. 3kcnopt B LUTy- | KOTOpPYIO OyIyT MOMEIIEHbl 3KCIOPTUpYeMble (ailibl.

uep MK3 HNMena ¢aiiioB cOBMNAAarOT C Ha3BaHUSAMHU MITYIEPOB.
[Monp30Barens MMeeT BO3MOXKHOCTh YKa3aTb, Kakue W3
JIEMEHTOB CJEIyeT JKCIIOPTHPOBaTh, WIN BBHIOPATH OT-
JETbHBIA 3JIEMEHT C TIOMOIIBI0 KOHTEKCTHOTO MEHIO
MIPaBOH KHOTIKM MBIMIHN (3TO MOKET OBITh IUTYIEP, KOHU-
YecKuii mepexos  T.1.).

[Ipn coxpaHeHMHM MOXHO M3MEHHTH THI (haiina, Hampu-
Mep, BEPTHKAIbHYI0 MOJENIb WM anmapaT KOJOHHOTO
THIIA COXPaHUTh KaK TOPU3OHTAJBHYIO JUI1 pacyera Hc-
MIBITAHAH B TOPH30HTAJIFHOM ITOJIOKEHWH Ha CEIJIOBBIX
oropax. B HOBOM THIle MO/eIHM HE BCE IEMEHTH MOTYT
OBITH COXPaHEHBI, O YeM BBIIAETCS COOOIICHHE.

dkcnopt B daiin
(@ nNACCAT apyroro
TMNa
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Co3maercst ¢aiin BBIOpaHHOTO (opMara, COACPIKALTHIA
TeOMETPHUYCCKHE ITapaMeTpbl TBEPIAOTENBHOH MOJeIH

ammapara ¥ aTpuOyTel LBETOB 00BEekTOB. Ecam ObuI
dkcnoprt B IGES P PHOYTEL I

Skcnopt B STEP
‘ Akcnoprt B ACIS

SKcnopT B
Parasolid

BKJIIOUEH PEXKHM YIPOIIEHHOTO MEePECTPOCHUS 8 , MoO-
JICITb JTOTIOJIHUTEIIHLHO MEePECTPAUBACTCS B TOYHOM PEXKH-
M€, YTO MOXET MOTPeOOBaTh JOMOJHUTEIHLHOIO BpeMe-
Hu. [loyueHHbIC (Qaiabpl MOXKHO OTKPBIBATH U HCIIOJIB30-
BaTh [UIS CO3JaHMs YepPTEKell BUIOB U pa3pe3oB armapa-
Ta B MOMYJSIPHBIX CHCTEMax TPEXMEPHOTO MPOCKTHPOBA-
Hus u pacdera (SolidWorks, Kommac-3D, ANSYS u 1.1.)

Komanzma noctymHa 11t MOZETHM BEPTHKAIBHOTO Pe3ep-
Byapa (Moxynb [laccaT-PesepByapsr). Co3znaercs KOHEU-
HO-3JIEMEHTHasE MOJENb KOHCTPYKIHH, K KOTOPOH TpH-
KJIaJbIBAIOTCSl HArpy3Kd Ha OCHOBAaHWU BBIOPAHHOI'O
I\ 3KC|'|0PT B Ansys HOpMaTuBa (CTO-CA-O3-002, I'OCT 31\'385,VAP| 650)

(APDL) Mogenp sKcnopTHpyeTrcs B KoMmaHaHelid ¢aiitn APDL,
KOTOPBIA MOXET OBITh OTKPBIT B TporpamMme ANSYs s
UCCJIEIOBAaHHSI NPOYHOCTH M YCTOHYMBOCTH KOHCTPYK-
UMM TpU 3aJaHHOM pexxume Harpyxkenusi. [lompoOHee
cm. . 3.17.1

[pu 3amycke ¢ mapaMeTpamMu KOMaHIHOH cTpoku passat.exe Ums_daiisa /savexml
mporpaMMa BBITIONIHIET COXpPaHeHHe OTKpbiBaeMoro (aiima B dhopmare XML B silent-
peXHMe U 3aBepIIaeTCs.

3.17.1. 3kcnopm modenu pesepsyapa (PBC) e npozpammy Ansys

Iocne cozmanust mogenu PBC e€ MoXHO 3KCTIOpTHPOBAaTh B KOMaHIHEIH (hailr mpo-
rpammbl Ansys (popmatr APDL) c 3akperuieHHeM M IPHIOKCHHBIMH Harpy3kaMmH, cO-
TJIacHO BBIOpaHHOMY HopMmatuBy (Puc. 3.236, Puc. 3.237).

\

—
=
e
e
]
e
e
=-
s

Puc. 3.234 OrtoGpakeHue 3J1€eMEHTOB IKCIIOPTUPOBAHHON MO/IeJIH
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1
ELEMENT SOLUTION

L23ZE+08

T :
T e e 1518400

SSE+08 . 126E+09

. 176E+08

.Z0D1E+09

. 227E+09

Puc. 3.235 IIpumep peurenusi IKCIOPTUPOBAHHO Mojesun B ANSYS (HarpyxkeHue
TUIPOCTATHYECKUM JaBJIeHHEM, 1e()OPMHPOBAHHBII BH, HHTEHCMBHOCTD HANPSI-

JKeHUit)

3.17.1.1 HarpyxeHue moaenu no CTO-CA-02-003, NOCT 31385-2023

IIpu BeIGOpe B 0Ommx naHHBIX ommuu ‘“‘Pacuer pesepByapa mo CTO-CA-02-003,
TI'OCT 31385-2023”, HarpyxeHHE MOJEIN IPOU3BOIAMTCS COTJACHO HACTpoiikam Puc.

3.236.

Harpyzenwne mogenn no CTO-CA-03-002-2009

¥CNOBWE HArpyHEHUA
(O 3kmnyatawa

® e

CHEroBBIE HAMPYSKK

@ PaeHomMepHEIR O HepasHomepHbie

BeTpoBkle HarpyskH
@ MpuKknaasisaTb O Het

OK OTmMeHa

s

PykoBOACTBO nonb3oBaTens
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Puc. 3.236 Harpy:xenue moaesn pesepsyapa coriaacio CTO-CA-02-003, TOCT

31385-2023

Haspanue omnuu

Omnucanue

IIpumeuanue

BetpoBsie Harpy3ku

BeTpoBbie Harpysku,
€CJIM YKa3aHbl, IPUKIIa-
JIBIBAIOTCS HA KPBIILY
(BeTpoBOit 0TCOC KaK
MOCTOSIHHOE BHYTPEHHEE
nmasienue 0.9-py,-Ce, co-
rnacHo [Omuéka! Uc-
TOYHHMK CCHLIKH He
HaiiJleH.]) 1 Ha CTEHKY
(mepeMeHHas >IIOpa
JaBJICHUS 110 BBICOTEC U B
mwrane 0.9-k-p,-Ces co-
rinacuo [Omubéka! Uc-
TOYHMK CCHLIKH He
HaiigeH.])

CHeToBbIE HATPY3KH:
paBHOMEpHBIE

Becosas Harpyska ot
CHeTa NPUKIIAAbIBACTCS
BEPTHKAJIHHO BHU3, C
Y4ETOM HaKJIOHA HOpMa-
JIM K TIOBEPXHOCTH KPbI-

i Ps=0.9-pso

Ps

‘ oL Ps-cosa

P o s s S

CHeroBble Harpy3KH.
HEepaBHOMEPHbBIE

Becosas Harpyska ot
CHEra npukKjaagbIBa€TCA
BEPTUKAJILHO BHU3, C
Y4EeTOM HaKIOHa HOpMa-
JIM K TOBEPXHOCTH KPbI-
1 1 ko3¢ punrenra
HEPaBHOMEPHOCTH T10
[Omuoka! Ucrounuk
CCHLUIKH He HaiieH.]:

Ps=0.9-p-pso

Ps

oL pPs-coso

214
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OKcIuTyaTanus

Harpyxenue BecoBbIMHU
Harpy3kamu, BHYTpPEH-
HUM JaBJICHUEM IapOB U
THAPOCTATHYECKUM JIaB-

JICHUEM MIPOyKTa!
p=p-g-(H-X)+1.2-p;
Betpossie Harpys3ku

MPUKIIAABIBAIOTCS.  aBTO-
MaTH9IEeCKH (€CITH eCTh).

Bec Meramia npuHHMa-
ercsi B KOPPOIUPOBaH-
HOM COCTOSIHHH.

Bec  mpucoeanHEeHHBIX
METaJUVIOKOHCTPYKLUI U
000pyIOBaHUS TMPHUKIA-
npiBaeTcst ¢ Kodhhuum-
enTom 0.95.

O06opyznoBaHue U MeTal-
JIOKOHCTPYKLIUH,  YyCTa-
HOBJICHHBIE Ha CTEHKE,
NPUKIIAABIBAIOTCS  Kak

pacnpeneneHHas o
OKPY>KHOCTH BecoBas
Harpyska.

Y CTONUMBOCTB MYCTOTO

HapyxHoe naBieHue Ha
crenky: p=0.95-1.2-p,

HapyxHoe naBieHue Ha
kpemry: p=0.95-1.2-p, +
0.95-(1.05-Go+1.3-Gp)/(n
-rz), rae Gy — Bec HU30I-
mun kpeim, G — Bec
000pyI0BaHUS KPBIIIN

CHeroBele U BETPOBLIC
HAarpysku HpUKJIaAbIBa-
IOTCA OIIIMOHAJIBHO.

3.17.1.2 HarpyxeHue mogenu no API-650

IIpu BBIOOpE B 00mMX maHHBIX omiu “‘Pacuer pesepsyapa mo API-650”, Harpyxe-

HHE MOJIEIIH IPOM3BOIUTCS COrNIACHO HacTpoiikam Puc. 3.237.

PykoBoacTBo nosnb3osatens
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MuHnMmanbHas pacyetHas Harpy3ka Ha kpeimy L,=1.0 x[la paccmartpuBaercs Kak
MIOCTOSIHHAS B IUIaHE BEPTUKaAJIbHAS Harpy3ka, K 2JIeMEHTaM KPBIIIM OHA NIPUKIIAAbIBACTCS
C y4eTOM HampaBJICHH HOPMAIH K IOBEPXHOCTH B paccMatpuBaeMoii Touke (L-cosay).

PaBHOMepHast cHeroBasi Harpyska S,=0.84-S, HepaBHOMepHast 3aBUCUT OT HaKJIOHa
kpoin: S, ={S, mpu 0<10°; 1.5-S, mpu 6>10°}, pacnpenensiercs Ha cekTop Kpbiuu 135° B
IUIaHe.

PacueTHOe BeTpoBOe MaBIeHHE Ha obeuaiiky Pws=0.89-(V/190)% mpukmaasBaetcs
KakK TOpPH30HTalbHasi Harpy3Ka ¢ HAaBETPEHHOH CTOPOHBI, C yYETOM HalpaBJICHHUs HOpMa-
mn: Fy=Ps-Aj-COSal, Toe A — IUIOIAAb PacCMaTPUBACMOTO SJIEMEHTa CTCHKH.

PacueTHOe BETPOBOE MOABEMHOE JABICHHE HA Kphimy Pygr=1.48-(V/190)? mpuxma-

JIBIBAETCSl KaK BHYTPEHHEE AABJICHHUE K 3JIEMEHTaM KPbIIIH (HOPMAIbHO K TIOBEPXHOCTH B
paccMaTpHBaeMoil Touke).

Harpyzenune mogenn no API-630 X

YCNOBME HarpyHeHua
(® HnDCTATHHE KOS M BHVTREARSS NaBNEHE. (MadHarTRE: Bl £ F E

O BeTep v BHyTpeHHee aasnenue (npourocTs): DL + W + 0.4+ Fi
O BeTep W Hapy#Hoe AaEneHHe (MPoYHOCTE W yCTolwMBoCTE): DL + W + 0.4 Pe
[PEBMTALMOHHEA Harpy3Ka (MPOYHOCTE W YETONYMBOCTE)
() DL +max{Lr; Sb} +0.4-Pe
(O DL +5u +0.4-Pe
() DL +Pe +0.4*maxiLr; 5b}
(O DL +Pe +0.4°5u

DL -BecoBan Harpyska

F  -ruapocTaTudeckoe AaBREHWME

Fi  -BHYTpEHHEE ASENEHME

Pe - HapyxHoe AaEneHne (BaKyym)

W - BeTpoBas Harpyska

Lr - MMHMMaNbHaEA pacHETHaA Harpyska Ha kpeiwy 1 kla
Sh - paBHOMEPHAA CHErOBaA Harpyska (MpW oTCYTCTEMM O)
SU - HEpPEBHOMEpPHAA

0K OTMeHa

Puc. 3.237 Harpy:xeHnue Mojaesin pe3epByapa corjiacao AP1-650

3.18. Pacuem rnemenmos cocyoos u 6v1600 pe3yibmamos

[ocne cozmanust MOJENH, 3a/1aHUs CBOMCTB HMCIIOJIb3YEMbIX MaTepHAIOB M YCIOBHH
Harpy>keHust I TPOBEJICHUS pacueToB HEOOXOAMMO HaXKkaTh Ha KHOINKY «Pacder cocyna
o
F3» (w11 nukTorpamMmy 2 ).
Eciu reoMeTpust 1 paciioioxkeHHe 3JIEMEHTOB COCYy/Ia HE BBIXOAT 32 PAMKHU YCJIOBUH
MPUMEHEHHS, BBIAAETCS MOJIPOOHBII OTUET C pe3ybTaTaMH pacueTa MPOYHOCTH Kax0ro
9JIEMEHTA B OT/IEJIFHOCTH C 3aKIIOYEHUSIMH O paboTOoCocoOHOCTH.
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% [ACCAT - [Peaynbrarm pacuera] 0Ex

®afin MMpaska 3newentol Bua [apavetpsi Pacuér [Oowows
D [ @]
Otuét Passat Pacuér Ha npounocth cocyia
Ofmme gannue
[Fpme swmrriraecroe Me2
Obeuafiza ropEmpyHe chaz ML
Oepue sonamecxoe Mel
HaspanHe yCTaHOBKH: TEST
HanmeHoBaHHe 00beKTa:
Cocya, coTepsKalEi padoyro FHIKOCTE: [Ta
o o L ———
<
& (] PesynbTaThl pacdeTa
/i noackasicn e Fl UM

Puc. 3.238 OxHO oT4yeTra

3.19. Co30anue omuemos 6 popmame RTF

[Iporpamma no3BoJisier chopMHUPOBATH OTYETHI, COJIEPIKAIINE X0/ pacuera, B Qaiie
¢dopmara RTF. Otuer B popmare RTF ymoben Tem, 4TO MOMKET UMETh MPOU3BOJIBHBIN
BUJI, OIIpEJEIIeMbIi 10JIb30BaTENIeM MPHU MOMOILIM Ia0JIOHA, a TaK)Ke BO3MOXKHOCTHIO
PEIaKTHPOBAThH TOTOBBIN OTYET B TEKCTOBOM penaktope, Hampumep — Microsoft Word.

Otuer cozfaeTcst pH HOMOIIN KOMaH Il [ (Ctrl+W). ITapameTps! oT4eTa HaCTpau-

BaroTcs B OTKpbIBIIeMcs okHe (Puc. 3.239).

Coznanne orueta

FNeHENTI | e coeaerwin | Janommenne wranna

]

THETETE 3NENEHTEI, X0A DACHETA KOTOPE[X CISAYET BKIGHHTE B OTHET

AHrwe 3nnTHeCkoR NEZ
OfiesaHika UMRHHAPKHECKaA N1
Arriwe sanunTrdeckos NE1

Beuemmbece | [ Came esuenene

Bria oruera: | Mool OTHET, o opHAZHHGI Mo ECKA

watinon: | |

COXRaHNTE OTHeT Kak: | &

Beifipate daiin. .

OTRREITE OTHET B MS Word

[(cosnars orer |

[ omewm |

Puc. 3.239 Co3nanne oruera RTF

PykoBOACTBO nonb3oBaTens
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[Tapamerpsr oTuera:

Honnwuii omuem, oghopmnennwiii no ECKJ] — oT4eT ¢ X0J0M pacuera,
BKJIIOYAIOLIMH paMKu U 1mTamiisl B coorBerctuu ¢ ECKJI.

Kpamkuii omuem, ogpopmnennviii no ECKJ/] — 0T4eT ¢ HCXOTHBIMH JAHHBI-
MH U Pe3yJIbTaTaMU PacdeTa, BKIIOYAIONINI PAMKH U IITAMITEL B COOTBET-
crBun ¢ ECK/I. Britogaer ToJIbKO KpUTEPUH, IO KOTOPBIM JIETIaeTCsl BBIBOJ
0 paboTOCIIOCOOHOCTH COCY/IA, ¥ BBIUMCIICHHS BETUYHH, KOTOPBIC B HUX

Bup otueta BXOJIAT.
Toanviii omuem 6 c60600HOM Ghopmame — OTUET, COACPIKALIUIA TOIBKO X0
pacuera. Buz otyera ananorudeH oruery B popmare HTML, BoiBomrMomy
ocIIe pacyera.
Ha ocnoge nonvsoeamenvckozo wabiona — BUI OTIETa ONPEENeTcs
1aGJIOHOM, YKa3aHHBIM [0JIb30BATENICM.
IMo3Bonsier yka3aTh uMs (aiina mabiaoHa, Ha OCHOBE KOTOPOTO CO3aeTCst
La6non e ¢ ’ P

OTYECT.

CoxpaHUTb OTYET Kak

IMo3Bousier ykasath uMs (aiiia, Hox KOTOPBIM OyJIeT COXpaHEH OTYeT.

OTKpbITL OTYET B MS Word

Ecin BKIIOYEHO, 110CI1e (POPMUPOBAHHUS OTYETA, IPOTPAMMA OTKPBIBAET €TI0
B nporpamme MS Word (st ucrionb3oBanus 310l Bo3mMoxkHoctH Ha [TK
noipkeH 0biTh yeradosien MS Word sepcuu 2000 u Bbiwie)

Co3pgaTb oTyer

Hauvate ¢opmupoBanue oruera

OTMEHUTb

3akpbITh OKHO 06€3 GopMIpOBaHHs OTYeTa

Bknagka «31eMeHTbI»

ITo3BonsieT OTMETUTH DJ1eMEHTHI MOJeH, HH(OopMaILHs 0 XoJe pacuera
KOTOPBIX JOJDKHA OBITh BKJIIOUEHA B OTYET

Bknapka «06wme cBege-
Husi» (Puc. 3.240)

IMo3BonsieT 3a1aTh Ha3BaHMSA 0OBEKTA, YCTAHOBKH, HOMEp pacyeTa u Jp.
3HAYCHHs1, KOTOPBIE MOT'YT OBITH BbIBeneHbI B oTdeT. CMm. 1. 3.19.1

Bknapka «3anonHeHue
wramna» (Puc. 3.240)

ITo3BounsieT 3a1aTh 3HAUCHYSI, BBIBOAUMBIC B LITAMIT OTYETa, OPOPMICHHOTO
no ECKJ/] (11 1osp30BaTeNnbCKOro OTYETA, UCHONbB3YIOIEr0 aHAIOTHUHBIH
11abJI0H)

CozgaHue oTueTa

OBWKe cEeasHna ‘

HarmeHoBaHHe ofbekTa
HasBaHHe YCTSHOBKH  fetinermaTop nos 902/1
HoMER paceTa  <Beeaure Homep pacueTas
Homep 3aKa3a  <BreanTe Homep 3aKkasa >
HaHMEHOBAHNE 33Ka33  <BEe AHTE HAHMEHOBaHHE 33Ka33

ORraHH3EUHA  <Opranmzauma >

ropoa  <ropogs>

Co3aganue oTueTa El

Moanvee | Aara

Pazpaf. <A Nurep | INner |nmms

MposepHn <MmAz I I
COpraHnzauna
H3ALMA >

PaccunT. <A >

H. KoHTP. <A PacHeT Ha

NPOHHOCTE

¥TESpAMN <bva >

Puc. 3.240 3anoanenue mrammna

3.19.1. Co3daHue wabnoHa

[[Ta6moHOM AJIsT CO3/MaHusl OTYEeTa BhICTyHaeT oObIuHbI (haiiin B ¢popmare RTF, moa-
TOTOBJICHHBIN B JJIOOOM TEKCTOBOM pPeIaKTOpe, MOANEPKUBAIOIINM 3TOT (popmar, Hanpu-
Mmep, Microsoft Word. I11abmor MoXeT copepkaTh JIOOBIE 3JIEMEHTHI | J1t000e GpopmaTu-
poBaHHUE, KOTOpBIe OyayT MepeHeceHsl B oT4eT. /s BeIBOAa WHPOPMALIUU B OTYET IMPO-
rpaMMa HCIOJb3yeT MePEMCHHEIC, ONPEICICHHbIC B MIA0JIOHE, MOJCTABIAS Ha HX MECTO
peanbHble 3HaueHus. MIMeHa NmepeMEeHHBIX 3aKII0YaloTCsl B CUMBOJBI peuieTku ‘#’. JIBe
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NePEeMEHHBIX, HAYIIUX TOAPS, JOJDKHBI OTAENAThCS npobenoM. Ecnn HeoOxomumo pas-
MECTUTh CHMBOJI PELIETKU (BHE OINpeaeNeHUs] MepeMEHHOIl), UCIOIb3yeTcsl MOCIea0Ba-
TENBbHOCTb U3 IBYX UAYIIUX HOAPAT PEIIECTOK: «H#».

st ynpaBieHus: BBIBOJIOM NEPEMEHHOM MOT'YT HCIOJB30BaThCs mapamerpsl. [lapa-
METpBI 33/1al0TCSI BHYTPU NEPEMEHHON yepe3 3aIaTyro, OTAENAACh 0T UMEHHU IepeMEHHON
JIBOETOUHEM; TapaMeTphl MOTYT UMETh 3HAUCHMUS, 3aJaBacMble Yepe3 3HaK PaBEHCTBA:

#I/IM}LHEPEMEHHOIZ:HAPAMETP[:3HA‘{EHI/IE] JIAPAMETP[=3HAUEHUE].. .#.
3.19.2. Ucnonb3oeaHue nepemMeHHbIX

B Hacrosmee BpEMS B mabJI0HaX MOKHO HCIIOJIb30BaTh CIIEAYIOINE IEPEMEHHBIC!:

Fne BBOAUTCSA 3Haue-

WUmMa nepeMeHHOM OnucaHue
Hue
#OBJECT# HanMeHoBaHWe obbekTa | Bknagka «Oblwme ceefeHns»
NpOEKTMPOBaHWS
#PLANT# HanMeHOBaHMWe paccun- | Bknaaka «Oblme cBefeHns»
TbIBAEMOM YCTaHOBKM
#NCALC# HOMep pacyeTa BKaaka «06wme cBeaeHus»
#NORDER# HOMep 3aKasa Bknagka «Obwwe csegeHns»
#ORDER# HaMMeHOBaHWe 3aKa3a BK1agka «0bLme ceBeaeHus»

BKNaaka «0O6Lue ceene-
HavMeHOBaHWe opraHu-

#ORGANIZATION# 3aunn HUsI», BKNagka «3anofiHeHve
WTamMna»
#CITY# ropoa opraHvsaumm BK1agka «0bLme ceBeaeHus»
HauMeHoBaHe Aomk- BKNaaka «3anosiHeHne
#TITLE1# — #TITLES# HOCTeN B LUTaMne, Hy- WTaMnas
Mepauusi CBEpXy BHU3
#NAMEL# — #NAMES5 # damunum B Wwtamne, BKJ1aAKa «3anosiHeHne
HyMepauusi cBepXy BHM3 | LuTamna»
#APPTITLE# Ha3BaHuWe 1 Bepcus yCTaHaB/MBaeTcs Nporpam-
nporpamMmsl MOW aBTOMaTU4eCcKn
yCTaHaB/MBaEeTCs Nporpam-
#PROGRESS# XOf, pacyeTa aneMeHTa Mo aBTOMATNUECKM B rpa-
annapara HUUAX AEUCTBUS UMK
#<ELEMENT#
yCTaHaB/MBaeTCs Nporpam-
#IMG# PUCYHOK C M306paxe- MO aBTOMaTMYECKM No 3a-

HMeM annapaTta
[laHHbIM NapaMeTpam

yCTaHaBNMBAETCS Nporpam-
#CALCDATE# [JaTta v BpeMsi pacyeTa MOV aBTOMaTUYeCKu Mo Te-
KyLleMy BPEMEHW pacyeTa

OnipepenseT, aBnseTcs
NIV TeKyLWMIN napameTp
COCTaBHbIM (coaepa-
#COMPLEX# LWMM Apyrue napamet-
pbl). CocTaBHbIM,
Hanpumep, sBnsieTcs
martepvan sneMeHTa.
#CALC# OnpegenseT, saBnseTcs yCTaHaBNMBaETCS Nporpam-

yCTaHaB/MBaEeTCs Nporpam-
MO aBTOMaTMYeCKu B rpa-
HULAX AEACTBUA LUMKNA
#<PARAMETERS#, npu-
HUMaeT 3Ha4veHns «TRUE»
(uctnHa) n «FALSE» (noxb)
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NV NapaMeTp NpoMexy-
TOYHbIM PacUETHbLIM
3HauYeHneM

MOW aBTOMaTMYECKU B rpa-
HULAX AEACTBUA LUMKNa
#<PARAMETERS#, npu-
HUMaeT 3HayeHnst «TRUE» u
«FALSE»

yCTaHaBNMBaETCs Nporpam-
MOI aBTOMaTUYeCKH B rpa-

KOJIOHHOro Tnna

#NAME# Mmsa napameTpa o
HMLAaX AeNCTBMS LMKna
#<PARAMETERS#
yCTaHaBNMBaETCs nporpam-
#DIM# Pa3MepHOCTb MapaMeT- | MOl aBTOMaTUYeCcku B rpa-
pa (ecnm NpMMeHNMo) HULAX AeWCTBUS LmKIa
#<PARAMETERS#
yCTaHaBNMBaETCs nporpam-
#SYMB# O603HaveHVe NapamMeT- | MO aBTOMaTUYECKM B rpa-
pa (ecnv NpMMeHUMo) HULaX AeNCTBMS LMKna
#<PARAMETERS#
yCTaHaBNMBaETCs Nporpam-
#VAL# 3HayeHue napameTpa MOM aBToMaTUHeckm & rpa-
HULaX AeNCTBMS LMKna
#<PARAMETERS#
yCTaHaBNMBaETCs nporpam-
PesvibTaT pacyera MOI aBTOMaTUYeCKH B rpa-
BHG://IEHTa (p OBNETBO- HMLAX AeACTBIAS LnKna
#RESULT# YA #<MODEL_ELEMENT#,
pSiIET UK HET HopMa-
TUBHLIM NApaMeTPaM) NPUHUMAET 3HadveHns «SUC-
CESS» (ycnex) un «FAIL»
(Heynaya)
OnpepensieT, sABNsETCS
#COLUMN# N MoAesb annapaTtoM

#SEISMIC_CALC#

OnpegenseT, yunTbiBa-
I0TCS NN CelicMmnyeckue
Harpysku B KOSIOHHOM
annapare

#SEISMIC_LEVEL#

TekcToBoe 0603Haue-
HU1e ceiicMMUHOCTU
palioHa

#WIND_CALC#

OnpegenseT, yunTbiBa-
I0TCS /11 BETPOBbIE
Harpysku B KOSIOHHOM
annapare

#WIND_AREA#

TekcToBoe 0603Haue-
HVe BETPOBOro parioHa

YCTaHaBNMBAETCS Nporpam-
MOV aBTOMaTMYeCcKu no 3a-
[aHHbIM NapameTpam

Ipu co3manru HOBOTO IIabIOHA YAOOHO BOCIOJB30BATHCS TOCTABISIEMBIM C TIPO-
rpammoii mabimoHoMm eskd.rtf, xpausmuMmcs B manke (I [Reports Templates] ;5 qero
ClIe/lyeT CKOIMPOBATh €r0 M0/ HOBBIM HMEHEM U OTPEIaKTUPOBATh.

Jlrobast mepeMeHHasi MOKET OBITh HCIOIb30BaHA B JIIOOOM MecCTe mIablioHa MHOTO-

kpatHo. ®opmaTupoBaHe 3HAUEHHs IIEpEMEHHO Oy/IeT coBnasaTh ¢ popmMaTupoBaHHEM
NepeMeHHOM B 1mabIioHe.
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Hanpumep, ecnu maGnoH COaepKuT cleayomui GpparMenT:

Pacuet BbinonHeH opranusaumein «<EFORGANIZATION#»
r. #CITY#

u 3HaueHus nepemeHHbIXx — « HTII TpybonpoBom» u «MoOCKBa» COOTBETCTBEHHO, B
oT4eT OyZeT BBIBEICHO:

PacueTt BbinonHer oprannsauvein « HTI TpybonpoBoa»

T. Mocksa

Hckirouenne cocraBisieT Toibko mepemennas #REPORT# (#REPORT_BRIEF#),
3HAYCHHE KOTOPOil (OpMATHUPYEeTCsl MPOrPaMMOi, T. K. OHA COMNCPIKUT 3HAYUTEIHHBIC
(parMeHTBl TEKCTa, 3aroJOBKU, TAONMIBI M PUCYHKH, COCTAaBISIONINE OIHCAHUE XOIa
pacuera 3eMeHTa ([IOJTHOTO WK KPaTKOro).

3.19.3. YcnoeHble nepeMeHHbIe

IIporpamma nopnep:KUBaeT YCIOBHBIE NEPEMEHHBIE, MO3BOJSIOUINE BBIBOAUTH TE
WM MHbIE JaHHbIE B 3aBUCMMOCTH OT BBIIOJHEHMS Pa3IMYHBIX YCJIOBHH. YCJOBHas Ie-
PEMEHHasl COCTOMT M3 JABYX YacTeH, MEKIY KOTOPHIMH pacIoiaraeTcsi pparMeHT, BEIBOL
KOTOPOTO 3aBMCHT OT yciioBHii. [lepBas yacth — Tekct Buaa #<MMS TEPEMEHHOI#,
BTOpas (3aBepmaromas) — TekcT Buaa #>MMS TTEPEMEHHOWM#. YcnoBuas nepemeH-
Has MOXET UMETh 3aBUCHMbIE€ NIEPEMEHHbIC, 3HAUYEHNUE KOTOPBIX YCTAHABJIMBAECTCS aBTO-
MAaTHYECKH B 3aBUCHMOCTHU OT COCTOSIHUSI YCJIOBHOM nepeMeHHOH. BbIBOJ coaep:KuMoro
YCJIOBHOM NMEPEMEHHOW MPOU3BOJAUTCS LUKIWYECKH 10 TeX IMOp, MOKa €€ 3HaueHHE HC-
THHHO.

B nacrosimee BpEMS MOJAACPIKUBAIOTCA CICAYIOMINE YCIIOBHBIC IEPEMEHHLIC!

o~ 3aBucumblie
UMsa nepemeHHOMN OnucaHue Yucno umknos
nepeMeHHble
MICTUHHO, ecnn UCTUHHO ycs1oBHe.
YcnosueMm MoxeT 6bITb UMS Mepe-
#<_IF_:ycnoBned... MEHHOM (B 3TOM CJTyYae Bbipaxe- ver 1
#>_IF_:ycnosne # HWE UCTUHHO, ECNN NepeMeHHas
NPUCYTCTBYET) WM KOHCTPYKLMS
HMS]_NepeMeHHOH=3Ha4YeHHe.
MCTUHHO, ecnn cocyn Mcnosnb3yeTcs]
#<POURING#... noa Hanve (napameTp «Cocya, ver 1
#>POURING# coaepXalumi pabouyto XnaKocTb»
B OKHe «Ob6lme faHHbIe»)
#<TEST# McTuHHO, ecnv npoBoasTCs MCMbl-
TaHusa (napametp «Bug ucnbita- Het 1
#>TEST# HUIA» B OkHe «Ob6Lme gaHHbIe»)
#<ELEMENT#... MCTUHHO, Noka BbiBEZEHbI HE BCe paBHO uncny
#REPORT#
#>ELEMENT# 3/1EMEHTbI NOMIHOIO OTYETa U3 BbIBOAMMbIX B
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CMMCKa CO BKNAAKN «DNeMeHTbI» OoTYyeT  3N1eMeH-
TOB
#<ELEMENT BRIEF# McTuHHO, noka BbiBeAieHbl He BCe PaBHo dneny
#:ELEMENT:BRIEF#". 3MEMEHTbI KpaTKOoro oT4eTa u3 #REPORT_BRIEF# z:f:_fm:_:zMeH?
CNMUcKa Co BKNAAKN «DNIEMEHTbI» 708
MCTUHHO, Noka BbiBEZEHbI He BCe
3M1EMEHTbI U3 CNCKa CO BKIaAKW paBHO unecny
#<MODEL_ELEMENT#... |<«2NneMeHTbl», Npy 3TOM 3/1EMEHTbI #ELEMENT# BbIBOAVMMBbIX B
#>MODEL_ELEMENT# [JOSDKHbI YA0BNETBOPATL AOMNOSTHU- #<PARAMETERS# OTYeT 3neMeH-
#<ATTACHED#
TeNbHbIM NapamMeTpaM, ecnu Takue TOB
napaMeTpbl YCTaHOB/IEHbI
PaBHO uuncny
#<ATTACHED# MCTUHHO, Noka BbiBEZEHbI He BCe SNIEMEHTOB,
3M1eMeHTbI, NPUCOEeANHEHHbIE K #ELEMENT# MPVICOEANHER-
#> ATTACHED# TeKyLLEeMy U K NpUcoeanHeHHbIM #<PARAMETERS# HBIX K TEKyLLEMy
n npucoean-
HEHHbIM
#<LEVEL#
#COMPLEX#
#CALC#
#<PARAMETERS# MCTUHHO, NoKa BbiBeZeHbI He BCe | #PIC# i:g::: eTp O:MC”Y
;’;>PARAMETERS# napameTpbl TEKYLLEro afieMeHTa zg?nl:::# 3neMeHTa
#SYMB#
#VAL#
PaBHO  ypoOBHIO
#<LEVEL#... O603HauaeT ypoBeHb BNOXEHHOCTY B/IOXKEHHOCTU
#>LEVEL# napametpa TeKylero napa-
MeTpa

[MapameTtps! yciaoBHo# nepementoit #<MODEL_ELEMENT#:

3HaueHue
Napametp OnucaHue 3HaueHus no ymonya-
HUKO
OneMeHTbl «nepBo-
ro ypoBHSI», T. €.
TOPLEVEL 3/IEMEHTbI, COCTaB- Het Het
nsowme Kopnyc
annaparta
CYL — unnuHapuueckas obevarika
CYL_CLMN — unnuHapuyeckas obevarika Ko-
JIOHHBI
CONE - koHu4eckas obeyalika
CONE_CLMN - koHuueckas obevaiika KOMOHHb!
NZL - wrtyuep
ELL - snnuntuyeckoe aHuiie
T Twun aneMeHTa CONEBOTTOM - gHuLLe KOHMYeCKoe nosioroe Het
CONEBOTTOM_STEEP — fHuLie KOHMYeckoe
KpyToe
ELL_FLANGEAPP — 0TbeMHOE 3n11MnTuyeckoe
AHULWe
FLANGEAPP - dnaHey annap.
FLANGEAPP_BOTT - ¢naHey B cocTaBe C
KpbILLIKOW
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FLANGEAPP_ARM (naHew apMaTypHbiit
FLAT_FLANGEAPP — 0TbéMHOE N0CKOe AHMLL
FLATBOTTOM — nnockoe gHuile
FLATBOTTOMRIBS - nniockoe aHuLle ¢ pébpad

MU
PACKING - Hacagka

RINGSTIFF — KONbLIO XeCTKOCTN

SADDLE - ceanosas onopa
SKIRT - onopHas tobka
SPH - cchepuyeckoe gHuwe

SPHBEADBOTTOM - cchepuyeckoe HeOTEOPTO

BaHHOE AHULLE

SPHBEAD_FLANGEAPP — oTbéMHoe cdhepuye

cKoe AHuLe
SUP_LUG - onopHble CTOMKK
SUP_POLE- onopHble nanbl

Hampumep, 4to OBl BBIBECTH XOJ pacdera Mo BCEM DJIEMEHTaM, MOKHO HCIOJIb30BaTh
clienyrolee onpeseseHue B mabioHe:

#<ELEMENT#

#REPORT#

#>ELEMENT#

B kauecTtBe PCaIbHBIX MMPUMEPOB PEKOMEHAYETCSA paCCMOTPETh CTPOCHUE IMOCTABJIA-

€MBIX II1a0JIOHOB, XPAHSIINXCS B MANKE [(J[Reports Templates]

3.19.4. BcmpaueaHue u3obpaxkeHul annapama

B oTuer MOXHO BCTpauBaTh PHCYHKH C M300paXCHUSIMH amIapaTa, UCTIONb3Ys Ie-
pemernnyro #IMG#. lns yrpaBiieHUs] BEIBOIOM H300pakeHUs nepeMeHHas #IMG# umeer
CJIEIYIOIIHE TTapaMeTpPhI:

3HayeHune
Mapametp OnucaHue 3HauyeHus no ymonva-
HUIO
TOP — Bua ceepxy
LEFT — BuAa cnesa
VIEW CTaHdapTHbIW BUA FRONT — Bua cnepean FRONT
ans otobpaxeHus ISO — n3omeTpuyeckuii Bug
USER — npoekuusi, BbibpaH-
Hasi nosib30BaTesieM
X LUMpUHA PUCYHKa B 1-65535 100
nuKcensx
Y BbICOT@ PUCYHKa B 1-65535 100
nuKcensx
SOLID — cnnowHoe 3akpalum-
BaHue
STYLE CTWNb M306paXxKeHns TRANSPARENT — Mpo3pauHbiii SOLID
WIREFRAME — KapKacHbI
€C/N YCTaHOoBIEeH,
AA MpOM3BOANTL aHTWa- | | o et
NMacuHr (crnaxmea-
Hue) n3obpaxeHus

PykoBOACTBO nonb3oBaTens
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

Hanpumep, aist BbIBOAAa PHCYHKA C KapKacHBIM M300pak€HHMEM armnapara B BUJE
cBepxy U pasmepoM 100x200, HeoOX0AUMO ClEAyIOIIee ONUCaHHE:

#IMG:VIEW=TOP,X=100,Y=200, STYLE=WIREFRAME #

3.19.5. BcmpaueaHue dambl U 8peMeHuU pacyema

B oTyer MOXHO BCTpauBaTh JaTy W BpeMs B pasiMYHOM (opMare, HCIOb3ys Hepe-
venHyto #CALCDATE#. [lnsa ynpasnenus ¢popmartom natel nepemennas #CALCDATE#
nmeet crpokobrii mapamerp DATEFORMAT, xoTopsIif MOXET cofepKaTh CIeIyIOIIne

TOJIA:

Mone OnucaHue

%a CoKpallleHHOe Ha3BaHue AHS Hegenu

%A [onHoe Ha3BaHWe AHA Hejenu

%b CokpalleHHoe Ha3BaHue Mecsua

%B MNonHoe Ha3BaHWe Mecsua

%oc [lata 1 BpeMs B NpeACTaBieHnn, COOTBETCTBYIOLLEM JIOKANN

%d [eHb Mecsiua kak gecsituyHoe ymncno (01 - 31)

%H Yac B 24-vacosom dopmate (00 - 23)

%I Yac B 12-yacosom dopmate (01 - 12)

%] [eHb roaa kak gecsitnyHoe yncno (001 - 366)

%m Mecsy kak gecsitndHoe ymco (01 - 12)

%M MwuHyTa Kak gecstnyHoe ymcno (00 - 59)

%p A.M./P.M. nHaMkaTop Tekyllein nokanu B 12-4acoBoM copMaTe

%S CekyHapl, B 12-yacoBoM cdopmat

%U Hepens roga Kak AecatnyHoe yncno (BocKpeceHbe — NepBbiii AeHb Hegenu) (00 - 53)
%w [eHb Hegenu Kak gecatnyHoe ymao (0 - 6; BockpeceHbe 0)

%W Hepens roga Kak AecsiTMYHOe YMCio, C NoHeaenbHuka, nepsoro aHsa Hegenu (00 - 53)
%X [lata B npeacTaBneHnn, COOTBETCTBYHOLLEM JI0KaN

%X Bpemsi B npeAcTaBneHny, COOTBETCTBYIOLLEM IOKaIU

%y MocnegHue ase undpbl roaa Kak gecsityHoe ymco (00 - 99)

%Y Bce umdpsbl roga kak gecstnyHoe yncno (00 - 99)

%z, Ha3eaHue yacoBoro nosica, B 3aBUCMMOCTM OT NapamMeTpoB peecTpa, NN HUYEro, ecnm
%Z YacoBOW MOSIC HEN3BECTEH

Hanpuwmep, mns BerBoma natel B popmare DD.MM.YYYY HH:MM, veob6xomumo
ClIe/IyIolIee OMUCaHMe:

#CALCDATE : DATEFORMAT=%d. %m. %Y $H:S$M#
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4. KoHTpOIbHBIN NpHMep

4.1. IToozomoexka ucxoonvix OAHHBIX

B kauecTBe KOHTPOJIBHOIO NPHMepa NMpPUBeJeH pacuyeT FOPU30HTAILHOIO COCY-
Ja Ha CeJIOBBIX OMOpaX, 3aM0JHEHHOro Hedrenpogykramu (p=780 Kr/m®) ¢ u3-
OBITOYHBIM BHYTPeHHHM JaBJjieHHeM 1 aTM. 30bITOUHOE 1aBJIeHHe IPH THAPO-
HCHBITAHUSAX — 2 aTM.

Emxocth coctout u3 obeuaiiku o 5000MM quamerpom 2400MM U ABYX 3JUTHTI-
THYecKuX AHUM. EMKOCTh ommpaercs cemyioBble omopbl mmuprHO 300MM ¢ yriom
obxaara 1200, ¢ moAKIIaAHBIMA JTUCTaMH MHAPHHOHN S00MM TommuHON 12MM H yriiom
obxsara 1400. [IpubaBka Ha Koppo3uto npuHATA 2 MM. COCY/T HCIIBITBIBAET CXKIMa-
toee oceBoe yecunue 100000H.

[Mocne 3anmanust BUa cocyna W OOLIMX

Hozoi T ——— nanubix (Puc. 4.1) nepexoaum K cosna-
NEHE 2l 4 S 3D ATE
BepThKabHyIE COCULE M AMMapaTh! Drivetia HUIO PACYETHOW MOJETH.
Crpagta 06uHe OaHHbIE E‘

HaureHoBaHWe ofbekTa:

Hazgarie yoTHoBKL: EmracTHOR annapar E3(4)

B, M maHU He npoecaiTe -

Cocyn, CoAepHallHA PABoYY0 KHLKOCTE

TMPOLEHT SaN0NHEHWA COCYLA 100
[B patiodus yonosmss!]

HazeaHwe patodeil cpeak.:

MnoTHocTs patiouedi cpeat: 7an

PacygT wryuepos W apmarypHels gaHues
[Moayns "TIACCAT -Wryuep”]

[ Ok I [ (OTreHa

Puc. 4.1 KoHTpoJbHBI NpuMep: o011ue JaHHbIE

3a)1aeM reoMeTpHuIo, CBOICTBa MaTepHrajia U yCJIOBUS HATrpyKCHUS III/IJ'II/IH,Z[I)H‘-IGCKOﬁ

06eqaﬁKH&, SJUTMIITHYECKUX JTHMIILL ‘ U CEIIOBBIX OIIOP h\-.l (Puc. 4.2 — Puc. 4.4).
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PacueT Ha NPOYHOCTb COCYA0B 1 annapaTos

Qfevaina uMIMHOPHYE CHAR

HazeaHie anementa | (geualina uniHapHueckan Nel
Hopratierei aokyment. | TOCT P 52857.2-2007  »

Marepuan afevaliku:

Cr3 v‘ [ CBDﬁ:TBa...] [ﬂuﬁasmb. ]

Paztepel no FOCT >

B HyTpEHHMA aMareTp ofedaliki, D:

TONUMHE CTEHKM DEEHAIKM, 5

MpHBaeka Ha kopposHIo, ©

MuHycosoi gonyck, c2: |U

Mputiaeka TexHonorueckas, c3

Dna ofessiruy, L

PacHETHER WarHiaowmi MareHT, b IE' H

PacuéTHoe nonepedHoe yoHake, 0: IE' H

Wzonaumua u gyrepoexa »>

Harpysku
() Onpegenars npu pacuee (%) Janasars BpYsHYD

PacygTHoe ocseoe younue, F:
() Pacrarveaiowee

(®) Cromaroles
PacugTHanA crera Inp:

! ®1 O4

Oz O5

[ OTrierHa ] [ (npeaensHie pacuETHbIX Eenuuun]

Jonyckaemoe gasnenue (¢ pacuérHob anuqol L): [p] = 1.15 MMNa

Pacy&THan TonwHHa © yuETom npubasok (o pacETHOR gauoil L|: sp + c = 28661 mm
JMarmetp oTEEpCTHA, He TpEdyLero yrpenneHua: di = 3329 mm

4 HHHMENEHDE PACCTOAHME MEMLY "OLHHONHEIMK WTywepatd: bl = 309.8 mm

Puc. 4.2 KonrpoasHblii npuMep: o6evaiika

INAHNTHUECHOE AHMULE

3

Hassanue 2nemerTa: |ﬂHHLLlE:3rIIIMI'ITH‘-IECKDE M1 |

Hopmarueneii goryredt: | TOCT P 52857.22007 v
MaTepian AHHWa: Pazrepel no FOCT »>

2 v| [ CeolicTEa.. ] [ﬂoﬁaBHTb...]

BHYTPEHHM aWateTp gHMWWa, D

TonWMHA CTEHKM AHWWE, £1:

Mputiasra Ha kopposuo, cl: |2 MM

Murycoeoh gonyck, o2 EI )
MputiaEka TEXHONOMUYECK a9, ©3: EI ()

Bl

H

il

Ericora anqwa, H: (g0 MM

[HSUHHLLHF! W PUTEQOEKS 33

Onuna ortoproeku, hl: g [

Honyckaeroe gaeneHuwe: [p] = 0.9225 MMNa

[ OnpeaeneHis pacHETHI BEHUH ]

Puc. 4.3 KoHTpoJbHBIIi IpUMep: THULIE
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Ceanosan onopa [Z|

HaseaHue 3 nemeHTa: |Dnopa ceanoeaa Nel | Onopa NpMcosaMHEHa K |Dﬁeqamxa UHHHIpHYECkan Mel |

HopraTHEHEIN gokYrEHT: | [OCT P 285752007 & |
BHYTpeHHWA auameTp ofedaiiki, D0 | 2400

TonwmHa CTEHKM ofeyadiku, 3 Q
YkpenneHue ofedaiiku 7 .
0
() Bes ukpennera b
() NoakAaaHEM AHEToM 2
. b
O Konbuom sEcTkocTH —
SakpenneHue o o

(®) NMoasmxHas (O HenogeuskHan

WupuHa onopel. b: {300

Yron oxeara onopel, deltal: Pastepe no TOCT 33

PaceToanue ot kpan 3 nemenTs, oo | 5o TonwwHa n1eta, s2: (12

PacuyérHan Temneparypa, T: | 2p WupuHa mucTa, b2: | 450

Beicora onopel, H: Yron oxeara nucra, delaZ: |14n

JWHA BRICTYNAIOWER YACTH AMETa, f | 211 5

[ T petiyeTca pacuet onopel
[ DI'IIJE.U.B.FIEHHB PACHETHBIY BEAMYMH l
Puc. 4.4 KonTpoabHbIii IpuMep: onopa

B pesynbrare B OKHe 1y Ipa)M4ECKOro OTOOPAXKEHHS IOJIYYaeM PACYETHYIO MO-
nens (Puc. 4.5).

Puc. 4.5. KonTpoabHbIii MpuMep: pacyeTHasi MOAeTb
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Pacyer Ha NpOYHOCTb COCYAOB M annapaTos

4.2. Pacuem u 661600 pe3yibmamos

Jlns pacyera co3paHHOM MoJeny HEOOXOAMMO HakaTh Ha KHOIKY «Pacder cocyna
F3» (um mukTorpamMmy &5 ). B mpomecce pacuera $hopMEpyeTcst OAPOGHEIH OTYET ¢
MIPOMEXXYTOYHBIMH Pe3YJIbTaTaMH, KOTOPBId aBTOMAaTHUECKH OTKPHIBACTCS 10 OKOHYAaHHH
pacyera. ['0TOBBII OTYET MMeeT BUJ BeO-CTpaHUIIBL, B JICBOH YacTH KOTOPOH HaXOIMUTCS
ornasienue (Puc. 4.6).

Otuét Passat  Pacdé€r Ha npodHOCTH cocyna

Obmue nanHbIE

TIpouHOCTS OT OMOPHBIX
HarpysoK:
31'[!0251 CIUT ¥ MOMEHTOE
Onopa ceqmopaz Nel
Onopa cegnosas Ne2

e swmmmirgeckoe N2
Obeuaitka mwnmapiteckas Nel

Jemie smmmmirgeckoe Nel

Haspanue yCTaHOBKH: TEST
Hamnmvenopanne o0BeKTa:

Cocyn, conepskaiuil pado4yro KUAKOCTE: [Jla
Koa(duIueHT 3anonHeHns cocyna:

(B pabo4ux yCIOBHAX)

IINOTHOCTE padoueli cpembl: 780 Kr/KyS.M
Hazganne paGodeit cpensr:

Puc. 4.6 KoHTposbHbIii MpuMep: oT4YeT
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5. JIuteparypa

Yacrn 1. HOpMaTI/IBHLle AOKYMEHTBI JKCII€PTHBLIX 0prann3aunﬁ

1.

CA 03-004-08. Pacuer Ha MPOYHOCTH COCYIOB U ammapatoB. HOpMBI U MeTOBI
pacdera Ha MpoyHOcTh. CTaHAAPT acCOLMALNK SKCIEPTHBIX OpraHHU3aIMi TeX-
HOTCHHBIX OOBEKTOB ITOBHIIICHHON OMIACHOCTH «PocTeXaKcnepTisar.

CTO-CA-03.003-2009. Cocympl n ammapatbl. HopMBl M MeTOnBl pacdera Ha
npouHocTh. Pacder Ha celicMuueckue Bo3nercTBUsA. CTaHIApT acCOIMAIIH IKC-
MIEPTHBIX OpPTaHM3AINI TEXHOTEHHBIX OOBEKTOB IOBBIMICHHOW omacHOCTH «Po-
CTEXIKCIEPTH3AN.

CTO 00220368-023-2015. Cocyasl u ammapatsl. HOpMBI ¥ METOABI 3aTSKKU
Pe3b00BBIX COCTUHCHU.

Yacrs 2. Memrocyz[apCTBeHHLIe H HANMOHAJIBbHBIC CTAHAAPTHI

4,

10.

11.

12.

13.

14.

I'OCT 34233.1-2017. Cocynel u annapaTtel. HopMbl 1 MeTOZIBI pacyeTa Ha NpoY-
HOCcTh. O0Imue TpeOOBaAHNUS.

I'OCT 34233.2-2017. Cocyns! u annapatsl. HopMBI 1 METOABI pacyeTa Ha poy-
HOCTh. Pacyer HMIMHIPUYECKUX U KOHMYECKUX 00e4aeK, BBIMYKIIBIX U TIOCKUX
JIHUIL U KPBILIEK.

I'OCT 34233.3-2017. Cocyns! u annapatsl. HopMBI 1 METOABI pacyeTa Ha poy-
HOCTh. YKpeEIUICHHE OTBEpCTHH B obewaiikax M OHHUIAX NpU BHYTPEHHEM H
BHEIITHEM JIaBJIeHHsX. PacueT Ha MpoYHOCTh 00euaeK M JTHHII TPU BHELTHUX CTa-
THUYECKHMX Harpy3Kax Ha IITyIep.

I'OCT 34233.4-2017. Cocynsl u annapaTtel. HopMbl 1 MeTOIbI pacyeTa Ha NpoY-
HOCTb. Pacyer Ha MPOYHOCTH U TEPMETUYHOCTD ()IIAHLIEBBIX COCANHEHUI.

I'OCT 34233.5-2017. Cocynsl u annapatel. HopMbl 1 MeTOIbI pacyeTa Ha Npod-
HOCTb. Pacuer obevaek 1 IHUI OT BO3IEHCTBHS OIMOPHBIX HATPY30K.

I'OCT 34233.6-2017. Cocyas! u anmnapatsl. HopMBI 1 METOBI pacyeTa Ha IpoU-
HOCTb. Pacyer Ha MPOYHOCTH MPU MAJIOLUKIIOBBIX Harpy3Kax.

I'OCT 34233.7-2017. Cocynsl u annapaTtel. HopMbl 1 MeToIbI pacyeTa Ha Npod-
HOCTb. TermooOMeHHbIE anmaparsl.

I'OCT 34233.8-2017. Cocyasl u annapatsl. HopMmbl 1 METOABI pacyeTa Ha MpoU-
HocTh. CoCyzbl M anmaparsl ¢ pyOamikamu.

TI'OCT 34233.9-2017. Cocynsl u anmmapathl. HopMBbI 1 METONIBI pacyeTa Ha Tpod-
HOCTh. AIapaThl KOJOHHOTO THIIA.

I'OCT 34233.10-2017. Cocynsl u anmaparsl. HopMBI M MeETOABI pacdyeTa Ha
npouHocTh. COCy/ibl ¥ anmapatsl, paboTaoIIHe ¢ CEPOBOIOPOAHBIMU CPEAAMHU.

I'OCT 34233.11-2017. Cocynsl u ammapaTsl. HopMbl M MeTonbl pacdera Ha
IIPOYHOCTE. MeTo1 pacueTa Ha MPOYHOCTh 00eYaeK M JHUI C YUETOM CMELICHUS
KPOMOK CBapHbIX COEJMHEHHH, YTIIOBATOCTH U HEKPYTJIOCTH 00eUaeK.
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PacyeT Ha MPOYHOCTb COCYAO0B U anrnapaTos

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

I'OCT 34233.12-2017. Cocynsl u ammapaTsl. HopMbel U MeTonsl pacdera Ha
poYHOCTh. TpeboBaHus K (OpMe NpECTaBICHNsI pacyeTOB Ha POYHOCTH, BbI-
noJsHseMbIXx Ha OBM.

T'OCT 14249-89. Cocynsr u ammapaTsl. HopMbI 1 MeTOABI pacdeTa Ha MpPOU-
HOCTb.

T'OCT 25215-82. Cocyap! u anmapatsl BRICOKOTO MaBieHus. O0euaiiku u JHAIIA.
HopMmbl 1 METO/IBI pacdeTa Ha IPOYHOCTb.

I'OCT 25221-82. Cocyns!l u anmapatsl. JIHHUIIA U KPBIIKKH cheprUuecKre HEOT-
GoproBanHble. HOPMBI M METO/IBI pacueTa Ha MPOYHOCTD.

T'OCT 25859-83. Cocyzs! 1 ammapaTsl cTaibHbIe. HOPMBI 1 METOIBI pacueTa Ha
MIPOYHOCTH NPH MAJIOIHMKIIOBBIX HArpy3Kax.

T'OCT 25867-83. Cocynsr u armmapatsl. Cocyasl ¢ pybamkamu. Hopmer 1 meTo-
JI6I pacdera Ha IIPOYHOCTb.

I'OCT 26159-84. Cocynp! u anmnapatsl 4yryHHbIe. HOPMBI 1 METOJIBI pacueTa Ha
npoyHocTh. O01IHMe TpeOOBaHMSI.

I'OCT 26202-84. Cocyns! u annapaTsl. HopMbl 1 MeTOABI pacueTa Ha IPOYHOCTh
o0eyaek U THHIIL OT BO3JCHCTBHSI ONOPHBIX HATPY30K.

TI'OCT 24755-89. Cocynel u annapatel. HopMbl 1 METOBI pacueTa Ha MPOYHOCTH
YKPEIUICHNS! OTBEPCTHH.

I'OCT 24756-81. Cocynel u ammapaTsl. HopMbl 1 MeTOABl pacyeTra Ha IpoU-
HocTh. OmpeneneHne pacdeTHBIX YCWJIMH IS ammapaToB KOJIOHHOTO THUINA OT
BETPOBBIX HArpPy30K U CEMCMUYECKUX BO3AECHCTBUM.

I'OCT 27772-2021. IIpokar 1yt CTPOUTEIBHBIX CTAIBHBIX KOHCTPYKIMi. OO1ine
TEXHUYECKHE yCIOBUS.

T'OCT 30780-2002. Cocyasl u ammapathbl cTainbHble. KoMiieHcaTopsl crib(oH-
HBIE 1 JINH30BBIE. MeTO/IbI pacyeTa Ha MPOYHOCTb.

TI'OCT 31385-2023. Pe3epByaphl BEpTUKAIbHbIEC [UIMHAPUIECKUE CTAIBHBIE JIJIS
Hedtu 1 HepTenpoaykToB. OOIINE TEXHUYECKUE YCIOBHSL.

I'OCT 34283-2017. Cocynsl u annapatsl. HopMBI M METOMIBI pacyeTa Ha MpoU-
HOCTh IIPH BETPOBBIX, CEICMHUUECKHUX U IPYTHX BHEIIHMX HArPy3Kax.

I'OCT 34347-2017. Cocynsl 1 anmapaTsl cTajbHble cBapHble. OOIMe TeXHUYe-
CKHE YCIIOBUSL.

I'OCT P 51273-99. Cocynbl u annapaTsl. HopMbl 1 MeTOaB! pacueTa Ha MpoU-
HocTh. OmpeneneHue pacdeTHbIX YCWINMH JJI anmaparoB KOJOHHOTO THNA OT
BETPOBBIX HATPY30K U CEHCMHUUECKUX BO3ACHCTBUH.

I'OCT P 51274-99. Cocyap! u anmapatsl. Anmaparsl KOJIOHHOTO Tumia. HopMer n
METO/Ibl pacueTa Ha MPOYHOCTb.

I'OCT P 54522-2011. Cocyab!l u annapaTsl BBICOKOTO AaBieHuss. HopMel u Me-
TOJBI pacyeTa Ha MPOYHOCTb.
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33.

I'OCT P 55722-2013. Cocynel u anmapatsl. HopMbl 1 MeTOABI pacyeTa Ha IpoU-
HOCTb. PacueT Ha celicMuuecKye BO3IEUCTBUS.

Yacts 3. OTpacieBble CTAaHAAPTHI U TeEXHHYECKHUE YCIOBHUS

34.

35.

36.
37.

38.

39.

OCT 26-01-86-88. YmioTHeHHs HETOABM)XHBIE METAJUINYECKHE JUISi COCYIOB U
annapaTtoB Ha faBieHue cBbie 10 no 100 MIIa.

OCT 26-1046-87. Cocyasl U ammapaThl BBICOKOTO NaBieHUs. HOpMBI M METOBI
pacyera Ha MPOYHOCTb.

OCT 26-01-748-73. boObImkH (hIaHIIEBHIE.

OCT 36-116-85. YcrpoiicTBa CTPONOBBIE JUII MOHTa)Xa TEXHOJIOTHYECKOTO 000-
pynoBauus. [IpaBuna pacuera v MPOSKTHPOBAHHUSI.

ATK 24.200.04-90. Onops! IMIMHAPUYECKHE M KOHHYECKUE BEPTUKAJIBHBIX all-
napatoB. THUIIEI U OCHOBHBIE Pa3MeEpHI.

ATK 24.201.10-90. OkHa cMOTpOBBIE CTAJILHBIX COCYAOB U allapaToB.

Yacrs 4. PyKOBO)If[I[[I/Ie, METOAUYECKHUE H BEIOMCTBCHHBIC JOKYMCHTbI

40.

41.

42,

43.

44,

45.

46.

47.

48.

49,

50.

I[MHAD TI'-7-002-86. HopMmer pacdera Ha MPOYHOCTE OOOPYIOBAaHUS U TPYOOIIPO-
BOJIOB aTOMHBIX DHEPIeTUUECKHX YCTAaHOBOK.

P/ 10-249-98. HopMmsbI pacdera Ha IPOYHOCTh CTAIIMOHAPHBIX KOTJIOB H TPY0OO-
MPOBOJIOB apa ¥ ropsiuei BOJBI.

PJI 24.200.08-90. Cocynsl u ammapatbl. HopMbl 1 MeTOnbI pacdeTra Ha MpoOY-
HOCTh KOHUYECKHX, DJUTUIICOUTHBIX U CHePHUUECKUX TIEPEXOJIOB.

P 24.200.21-91. Cocynel u anmapatel. Hopmbl U MeTOIBl pacuera Ha Hpoy-
HOCTbH elements MIaBaroIMX TOJIOBOK KOXKYXOTPYOUAThIX TEINIOOOMEHHBIX arla-
paroB.

P/1 26-14-88. Cocynsl u ammapatsl. HOpMBI 1 MeTOIBI pacdeTa Ha IMPOYHOCTb.
OneMeHTHI TeII000MEHHBIX aIaparosB.

PJ1 26-15-88. Cocyns! u anmapatel. HopMbI 1 MeTOBI pacueTa Ha IPOYHOCTh U
repMETHYHOCTh (PJIAHIEBBIX COSTMHEHHH.

PIl 26-18-8-89. CpapHble CoeMHEHHS MPUBAPKH JIFOKOB, IITYIIEPOB U MY(QT.
OCHOBHBIE THIIBI, KOHCTPYKTHBHBIE JIEMEHTHI U pa3Mephl.

P/1 26-01-149-84. Cocynsl 1 ammapathl CTaJdbHBIE CBapHBIE C pyOalIKaMu W3 I10-
JIyTpyO, PacHoJIOKEHHBIX BJOJb oOpasyronmx. HopMbel n mMeronsl pacuera Ha
IIPOYHOCTb.

P 26-01-169-89. Cocyapl n ammaparsl. HOpMBI W MeTOABI pacueTa Ha Mpoy-
HOCTb JHUII B MECTaX KPEIUICHHs ONOP-CTOEK.

PJT 26-02-62-98. PacueT Ha MpOYHOCTH JIEMEHTOB COCYIOB U aImaparoB, pabo-
TaIOIIMX B KOPPO3UOHHO-aKTHBHBIX CEPOBOIOPOIOCOACPIKALIMX CPeIax.

P/l 26-02-63-87. Texuuueckue TpeOOBaHMS K KOHCTPYHPOBAHUIO M M3TOTOBJIE-
HHUIO COCYJIOB, alllapaToB W TEXHOJOTMYECKUX OJIOKOB YCTaHOBOK HOATOTOBKH
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51.

52.

53.

54.

55.

56.

57.

58.

HedTH M ra3a, paboTarONMX B CPEAAX, BHI3BIBAIOLIMX CEPOBOJOPOIHOE KOPPO3H-
OHHOE pacTpeCKUBaHUE.

P/ 26-02-76-88. Metoamka pacdeTa MPOYHOCTH CTEHKH ammapara KOJIOHHOTO
THIIA B MECTaX YCTAaHOBKHM MOHTaXKHBIX IITYLIEPOB M OECTPOCOBBIX 3aXBaTOB.

P/I 26.260.09-92. Cocynel u ammapaTsl. HopMel 1 MeTOABI pacueTa Ha MPOU-

HOCTh IMJIMHAPHUYECKUX 00€YaeK M BBITYKIBIX THHII B MECTax NMPHCOCANHECHUS
IITYLEPOB NP BHEITHUX CTATHYECKUX HArpy3Kax.

PZI PTM 26-01-96-83. KpbImky 1 AHUIIA IIOCKKE KPYTJIBIE C PaJHAIbHBIMH pe-
OpaMu >KECTKOCTH COCY/IOB M alIapaToB.

PZI PTM 26-13-79. KpbImrku ¥ pemieTky anmapaToB BO3IYITHOTO OXJIAXKICHIUS.
Meroj pacuera Ha MPOYHOCTb.

PII PTM 26-01-44-78. [Jetanu TpyOompoBoaoB Ha maBieHue cBbime 10 qo 100
MIla. Hopmbl 1 METOBI pacueTa Ha MPOYHOCTb.

PTM 26-110-77. PacueT Ha MPOYHOCTh HWIMHIPUICCKUX T'OPU3OHTAIBHBIX all-
1apaToB, yCTAHOBJICHHBIX Ha CEIJIOBBIX OMOpax.

PTM 26-111-77. Onopsl IMIMHAPUIECKUX BEPTHKAIBHBIX COCYAOB M ammapa-
T0B. HOpMBI M MeTOIBI pacuera.

MJC 31-4.2000. ITocobue 1Mo mMpOeKTHPOBAHUIO aHKEPHBIX OONITOB IS Kperure-
HUSI CTPOUTEIBHBIX KOHCTPYKIMH 1 000pyI0BaHMS.

Yacrts 5. CBOIII)I NnpaBuJI U BEIOMCTBCHHBIC CTPOUTEC/IbHbBIC HOPMbI

59.
60.
61.
62.

63.
64.

CII 14.13330.2018. Cox npaBuii. CTpOUTENBCTBO B CEMCMUUYECKUX paHOHAX.
CII 20.13330.2016. CBox npasui. Harpy3ku u Bo3ieicTBuSL.
CII22.13330.2016. CBox npaBui. OCHOBaHUS 3AaHUI U COOPYKEHHH.

BCII 34-01-03 MO P®. PykoBOACTBO IO pacyeTy H KOHCTPYHPOBAHHUIO METAJI-
JUYECKUX Pe3epByapoB U TPyOOIPOBOOB Ha cKilagax roprodero MO PO.

KMK 2.01.07-96. Harpy3ku u Bo3ieiCTBUSL.

KMK 2.01.03-19. CrpourenbHble HOpMbI U TipaBuia. CTPOUTENLCTBO B CECMU-
YECKUX palloHax.

Yacrtp 6. YueOHasi 4 cipaBoYHAs JUTepaTypa

65.
66.

67.

I'op6aueB M. B. "Tennomaccoobmen". Uzparenscteo HI'TY, 2015.

Jlamunckuit A. A., TomuuHckuii A. P. OCHOBBI KOHCTPYHPOBAaHUS U pacueTa
XUMHYecKoH anmnapaTypsl. CipaBouHuk, 1970.

Xucmatynus E. P., Kopones E. M. Cocynsl 1 TpyOOIpOBO/IBI BEICOKOTO JaBiie-
Hus. M.: Mamunoctpoenue, 1990.

Yacrs 7. Memyﬂaponmﬂe CTAHIAPTbI U CTPOUTEJIbHBIC KOAbI

68.

Directive 2014/68/EU (PED). European Parliament and of the Council on the
harmonisation of the laws of the Member States relating to the making available
on the market of pressure equipment.
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69.

70.
71.

72.

73.

74.
75.

76.
77.

78.
79.

80.
81.

82.

83.

84.
85.

86.
87.
88.
89.
90.

91.

Standards of the Expansion Joint Manufacturers Association, Inc. (EJMA), 10th
Edition.

EN 13445-3:2021. European Standard. Unfired pressure vessels — Part 3: Design.

EN 13445-5:2021. European Standard. Unfired pressure vessels — Part 5: Inspec-
tion and testing.

EN 1591-1:2024. European Standard. Flanges and their joints - Design rules for
gasketed circular flange connections - Part 1: Calculation method.

EN 14917:2009. European Standard. Metal bellows expansion joints for pressure
applications.

EN 1991-1-4. Actions on structures - General actions - Wind actions.

EN 1998-1. Design of structures for earthquake resistance. General rules, seismic
actions and rules for buildings.

ASME VIII, Div 1, 2025. Rules for construction of pressure vessels.

ASME VIII, Div 2, 2025. Rules for construction of pressure vessels. Alternative
rules.

ASME B31.3-2024. Process Piping. ASME Code for Pressure Piping.

ASME PCC-1-2022. Guidelines for Pressure Boundary Bolted Flange Joint As-
sembly.

ASME Il part D, 2025. Materials.

ASCE/SEI 7-16. Minimum Design Loads and Associated Criteria for Buildings
and Other Structures.

ASCE/SEI 7-22. Minimum Design Loads and Associated Criteria for Buildings
and Other Structures.

ISO 21922-2021. Refrigerating systems and heat pumps — Valves - Require-
ments, testing and marking.

National Building Code of Canada 2020 (NBC).

GB 50009-2012. Hopmbl Harpy3ok jjisi IPOSKTUPOBAHUSI CTPOMTEIbHBIX KOH-
CTPYKLHUH.

GB 50011-2010. HopMsI celicMI4YecKOro NpOEKTHPOBAHMS 3AaHHMH.

JB 4732-1995. Steel Pressure Vessels — Design by Analysis (Chinese Standard).
Recommendations Wind CFE 2020 (Mexico).

Seismic Requirements CFE 2015 (Mexico).

WRC-107 Welding Research Council. Bulletin. “Local Stresses in Spherical and
Cylindrical Shells due to External Loadings”. 1979.

WRC-297 Welding Research Council. Bulletin. “Local Stresses in Cylindrical
Shells due to External Loadings on Nozzles — Supplement to WRC Bulletin
Nel07”. 1987.
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92.

93.

94.

95.

96.

97.
98.
99.

WRC-368 Welding Research Council. Bulletin. “Stresses in Intersecting Cylin-
ders subjected to Pressure”. 1991.

WRC-537 Welding Research Council. Bulletin. “Precision Equations and En-
hanced diagrams for Local Stresses in Spherical and Cylindrical Shells due to
External Loadings for implementation of WRC Bulletin 107". 2013.

BS-5500: 1976 Specification for Unfired fusion welded pressure vessels. British
Standards Institution.

Bildy, Les M., 2000, “A Proposed Method for Finding Stress and Allowable
Pressure in Cylinders with Radial Nozzles,” PVP Vol. 399, ASME, New York,
NY, pp. 77-82.

Zick, L.P., “Stresses in Large Horizontal Cylindrical Pressure Vessels on Two
Saddle Supports”, Welding Research Journal Supplement, September, 1951.

Henry H. Bednar, Pressure Vessel Design Handbook. Second edition. 1986.
Dennis R. Moss, Pressure Vessel Design Manual. 1987.

AzDTN 2.3-1. Seysmik rayonlarda tikinti (Azorbaycan Respublikasi Dovlot
Sohorsalma vo Arxitektura Komitasi).

100.1S 1893. Indian Standard. Criteria for earthquake resistant design of structures.
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