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BBeaeHune

[Iporpamma I'enapo-A npeaHazHayeHa i CO3JaHUs U aHAJIM3a apaMeTPU30BaHHBIX pacyeT-
HBIX MOJIEJIEN TUIOCKHUX PaM M KapKaca U3 pam.

Mopgenp paMbl MOXKET CO3/1aBaThes TMOO0 KaK THUIOBAs paMa ¢ OrpaHMYEHHBIM HAaOOPOM BO3-
MOXHBIX (popM, OO KaK pama MPOU3BOIBHON KOH(PUTYpPAITUH.

B niepBoM cityyae MoJielb CO31a€TCs yTEM 3a3JaHuUs TIPOJIETOB, BEICOTHBIX OTMETOK, YKIIOHOB
U T.II., BO BTOPOM — CO3/IaHUEM ['COMETPUYECKOM MOJICIH B IBHOM BH/IE. 111 KOHCTPYKTUBHBIX 3JI€-
MEHTOB paM 3a/Ial0TCsl MapaMeTphl CEYeHUs] JTUOO M3 CBApHBIX JBYTAaBPOB IEPEMEHHOIO Ceye-
HUS, JIUOO U3 MPOKATHBIX JBYTABPOB, JIN0O U3 TPYO.

Ilapamempu3zayusa 3aKiI04aeTCs B TOM, YTO [IPH U3MEHEHUH JII000Tr0 ImapaMeTpa paMbl MOJIEIb
MEePECTPANBACTCS AaBTOMATUYECKH.

Cmamuueckue u ceiicmuvueckue 3a2pyrHCeHUun

Harpy3ku 3aiarotcs B TEpMHUHAX T€OMETPUUYECKON MOJIETN paMbl. 3a/laHue TUIIOBBIX 3arpyKeHH,
TaKUX Kak cCOOCTBEHHBIH BEC, CHET, BETEP, a TAKXKE KPAHOBBIX 3arpyKEHHUH, aBTOMATU3UPOBAHO.

B monenu mMoryT ObITh 3a7aHbl CEHCMUYECKHE 3arpy>KeHUs, MapaMeTPhl KOTOPBIX OMpees-
FOTCSI IO HOPMaM CTPOUTENBCTBA B CEHCMUUYECKHUX palloHaX.

[Ipu usmeHeHnH Kakoro-aud0 napaMerpa pambl Harpy3KH Mepe3aatroTcsi aBTOMaTHUECKH.
3afiaHue 3akpenieHull U wapHupoB i TUIIOBBIX paM MO0 YMOIYaHUIO aBTOMaTU3UPOBAHO.
B 1pon3BOJIBHBIX TOUKAX paMbl MOTYT OBITb 331aHbI COCPEOOMOYUEHHbIEe MACCHI.
Koneuno-snemenmnan mooenn

ITocne CO3JaHus FCOMeTpI/I‘IeCKOﬁ MOJACIHN BBIIIOJTHACTCA aBTOMAaTHYCCKOC paB6I/I€HI/IC CETKOH KO-
HCYHBIX JJICMCHTOB OJHOT'O U3 JIBYX THUIIOB!

e JIBYMEPHOW MOJEJIA Ha OCHOBE U3rH0AEMBIX CTEPKHEH (0aTOYHBIX AJIEMEHTOB);
e TpPEXMEPHOW MOJETH Ha OCHOBE 000JIOYEUHBIX JIEMEHTOB.
Ikcnopm pacuemnoii mooenu 6 SCAD, JTupy u Nstran

KoneuHo-ameMeHTHas MOJIENIb BMECTE C YCIOBUSMHU Harpy>XKeHUS MOXKET OBITh IKCIIOPTUPOBAHA

B TEKCTOBBIN (haiis1 B popmaTe oiHOM U3 cucteM npouyHoctHoro pacuera —SCAD, Jlupy u Nastran.
Bo Bpemst onepaiiuu SKCropTa MOJIENU BEITIOTHSIETCS MPEoOpa30BaHUe HATPY30K C T€OMETPUIECKON
MOZCIIN B HAIrpy3Ku, COOTBETCTBYIOIIINEC BI)I6paHHOMy TUITY KOHEYHO-YJIEMEHTHOU MOACIIN.

Axcnopm zeomempuueckoii mooenu ¢ popmame XML, Excel

['eomeTprueckas MOJIeTIb MOXKET ObITh SKcropTupoBana B popmarax XML u Excel u 3arem ucnosns-
30BaHa IIPU UMIIOPTE B OJIHY U3 CUCTEM I€OMETPUYECKOI0 MOAEIUpPOBaHus. B yacTHOCTH, MOZIENb B
dopmare Excel MokeT OBITH HCITOJIb30BaHa JIJIs IOCTPOCHUS MapaMeTpU30BaHHOM Moienu B Autocad
Inventor.

Buowt ananusza

B nporpamMme UMECTCA BCTpOCHHLIﬁ OJIOK KOHEUHO-3JIECMEHTHOT'O aHaJIn3a, C TIOMOIIBI0 KOTOPOTO
MOKHO BBIIIOJIHATE CIICAYIOIHWE BUABI aHAJIN3a KOHCTPYKIWH:

e JIMHEHHBIM CTATUYECKUM pacyer;
e AHAJIN3 MOTEPU YCTOMYMBOCTH O Dinepy;

e aHaJIM3 COOCTBEHHBIX KOJICOAHUIL;
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e AHANIMU3 CEICMUYECKOI0 HArpy>KEHUs;

e HEIMHEHHBIN CTaTUYECKUN aHaIN3. [Ipy BBITOJIHEHNH 3TOTO aHAJIN3a MOKHO 3a7aTh HCKa-
KEHHE UCXOTHON T€OMETPUH IO TIEpBOM (hopMe MOTEpH YCTOHUYHUBOCTH.

B nanHO# Bepcuu porpaMMbl KOHEUHO-IJIEMEHTHBIH aHAJIN3 BBITIOJIHACTCS 1T MOJIeIIei Ha oc-
HOBE M3TH0aEeMBIX CTEPIKHCH.

Pacuemnwie couemanusn ycuﬂuﬁ

AHanu3 1 IpOEKTUPOBAaHUE KOHCTPYKIMU oOecrieynBaeTcsi aTomaruzanueit Beioopa PCY (pacuer-
HBIX COYETaHWH YCUIIUI) JJI HIUPOKOTO CTIIEKTPa BAPHAHTOB 3arpyXKeHUui. B COOTBETCTBUU C yuu-
TBIBAEMbIM COCTaBOM Harpy3ok B PCY BXoasT coueTaHust yCWIHM OT ACHCTBUS MOCTOSIHHBIX, JJIH-
TEJIbHBIX U KPATKOBPEMEHHBIX 3aKPYKEHHH, a TAK)KE€ KPAHOBBIX M CEHCMHUYECKHX.

Bri6op PCY Ha sremeHTax Mponu3BOAMTCS 110 JIMHEHHBIM KPUTEPHUSAM (MaKCUMaJIbHbIE 1 MUHIMAJIh-
Hble HOPMaJIbHbIE U KacaTeJIbHbIE HAMIPSDKEHU), @ TAKXKE HEJIMHEHHBIM KpUTEpUSAM (MaKCUMaJIbHbIE
SKBHUBAJICHTHBIE HAIIPSKEHUS) B KOHTPOJIbHBIX TOUKAX CEYEHUS DJIEMEHTA.

BreiBoa PCY npousBoautcs B hopme M, N, Q (u3rudaroiiero MOMeHTa, MPoJI0JIbHOM U MONepedHon
CHJIBI).

B nporpamme peannzoBaHo aBToMaTHueckoe npeodpasopanue PCY B yHUKalbHbIE KOMOMHALIUN
3arpyKeHH.

Hpoekmupoeauue KOHCMPYKMUGHbBIX 31EMEHMO6

Ha ocHOBe moTy4eHHBIX OCHOBHBIX HJI OCOOBIX COUYETAHUN HArpy30K MOXKET OBITh BHITIOJHEH aB-
TOMAaTU3UPOBAaHHBIN 1000P CEYEHUH paM, ONTUMAIbHOM KOH(QUTYypallii KOHCTPYKTUBHBIX 3JIe-
MEHTOB.

Hpoekmupoeanue munoeslx y3jioe

BaxHO! KOMIIOHEHTON TPOrpaMMBbl SABJISETCS BO3MOKHOCTh aBTOMATH3UPOBAHHOTO pacyeTa Mmosic-
HBIX CBAPHBIX IIBOB U MPOEKTUPOBAHUS TUIIOBBIX Y3JI0B PaMbl, TAKUX KaK

® OIOpPHBIE y3JIbl KOJIOHH, B TOM YHUCIIE€ U3 KBaJAPaTHBIX TPYO,
®  y3IIbl OIIMPAHMSI PUrelis Ha KOJOHHBHI,
e (hraHLEBBIE Y3IIBI,
® IIOAKPAHOBBIE KOHCOJIU.
Buinoanenue npogepoxk

Ha ocHOBe pe3ynpTaToB aHa/IN3a NPOBOAATCSA MCUEPIBIBAIOIINE MPOBEPKH TPOYHOCTH, YCTONYNBO-
CTH, Hecylel criocodHocTH U nporudos no kpurepusm CHull u CIT 20.13330.2017.

(Dopmupoeauue omuyemoe

[Tonb30BaTens MOXKET aBTOMAaTHYECKH reHepupoBaTh oTyeThl B MS Word 1o 1aHHbIM pacueTHOM
MOJEIIH, PE3yIbTaTaM IIPOBEPOK U 110 pe3yJbTaTaM IIPOCKTUPOBAHUS y3JI0B, IPOTOHOB, CO34aHUs
KPaHOBBIX U CECMMYECKUX HATPY30K.

Co3zoanue Kapkaca 30anus

Fenap;l-A IMMO3BOJIACT CO3J1aBaTh MOJICJIb KapKaca B BUAC COBOKYITHOCTHU MoJeIeH Bcex paM 31aHuAA,
KaxxZiasd 3 KOTOPbIX HAXOAUTCA Ha CBOEH IO3UIIUU 110 OCH 3IaHHUS.

[Tpu paboTe ¢ KapKacoM 37aHUS UCTIONB3YEeTCs MOHATHE MAa0J0HA paMbl, HA OCHOBE KOTOPOT'O MO-
r'yT CO3AaBaTbCA MOACIIN paM. OTO MO3BOJISIET AaBTOMATUYECKHU MNEPCHOCUTHL TCOMCTPUYICCKUC
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napameTpsl 1a0JI0Ha U Harpy3Ku Ha pamy. TexHosorust paboThl C KapKacoM MO3BOJISIET 332 OJUH pa3
skcnoptupoBaTh B SCAD Mozens Bcex paM 31aHus.

Iloocmponunvnvie 6anku
B Mojenu MHOronpoJeTHbIX OAHOKOHBKOBBIX paM MOKHO BKJIFOYATh IMOACTPOIMIbHBIE OaJIKH.
Ilpozonwi

B nmporpamme I'enapa-A ectb BCTpOEGHHBIN MOAYJb IPOEKTUPOBAHHUSI IPOTOHOB M3 MPOKATHBIX

npodueit. Taxke BeimonHsercs moadop cedenuit nporonos u3 JICTK (rayrukos - ceuenns tuna C,
Z u Curma) B cootBeTcTBuM ¢ EBpokomom TKIT EN 1993-1-3-2009 u CIT 260.1325800.2016;

Daxeepku

JInst paMm ¢ MOMEHTHBIM OITUPAaHHEM KOJIOHH Ha (yHAaMEHT MPeAyCMOTPEHO Mpeodpa3oBaHue
B (haXBEPKOBBIE PaMBI.

Depmut
PaMb1 ¢ MOMEHTHBIM ONMUPaHUEM KOJIOHH MOKHO MOJICIIUPOBATH ¢ (DEPMEHHBIM PHUTEIICM.
Ymunumur I'enapo-A

B nmporpammy BcTpoeH Ha0Op YTHIIUT, TO3BOJISIOMIUX BBIOIHATH, B YaCTHOCTH, PEOOpa30OBaHHE
(KOHBEpTUPOBAHKE) TEKCTOBLIX (haiiyioB pacueTHbIX Mojenei u3 popmara SCAD B popmat
NASTRAN, npoekTrpoBaHUE U30JUPOBAHHBIX Y3JIOB IO 3a/laHHOM F€OMETPUH U PacueTHBIM coye-
TaHUSM yCUITUH, pacdyeT IPOYHOCTH Hepa3pe3HbIX 0AOK Ha YIPYTrOM OCHOBAHUHU.

Aemonommnuvie ymujiumasl

B coctaB makera BXOJAT JBE aBTOHOMHBIE YTHUJIUTHI, paboTatoiiue B cBsizke co SCAD uepe3
API, na ocaoBe PCY tpexmepnoit mogenu SCAD:

o  Dopmuposanue 3a0anus Ha GyHOAMEHMbL U U paciem ONOPHBIX Y3108

YTunuta sBIsSeTCS yHUBEpCATbHON U MOXeT paboTath ¢ 1060l moaensio SCAD B pexxume
CKBO3HOT'O IPOEKTUPOBaHUS. Pe3yabTaToM paboThl yTHUIUTHI SIBISIFOTCS TaOJIUIIBI HATPY30K,
paccuMTaHHbIE OMOPHBIE Y3JIbl, CXEMbI MPUBSA3KH U MapaMeTpbl PyHAaAMEHTHBIX OOJITOB.

e [Ipogepku npounocmu u ycmouiugocmu

VYTunura no3BoJiseT BHINOIHITh HCUEPIBIBAIOIINE TPOBEPKH MPOYHOCTU U YCTOMYUBOCTH B
coorBercTBuM ¢ CII 16.13330.2017. “CranbHble KOHCTPYKIMH. AKTyaJIn3UpOBaHHAas peaak-
st CHull 11-23-81*”. YTunuTa siBnsieTcst yHUBEpCaIbHON H MOKET paboTaTh ¢ Jr000i Mo-
nensio SCAD, ¢ anemeHTaMu, UMEIOIIUMU CeYeHHe B popMe ABYTaBPOB U TPYO.

Pe3ynpTaToM paboThl YTUIIMTHI SIBISIFOTCS TaOIHIIBI KO3 PUIIMEHTOB UCIIOIB30BaHUs, pac-
CUMTAHHBIE JUIS DJIEMEHTOB, KJIACCU(PUIIMPOBAHHBIX MO BUAY HANPSHKEHHOT'O COCTOSHUS.

o [10060p ceuerull U30NUPOBAHHBIX KOJIOHH U OANIOK
YTunuTa noadopa ceueHui npegHasHaueHa sl IpeABapUTEILHOT0 Ha3HAYEHHUS TapaMeTPOB
CTaJIbHBIX KOHCTPYKIIMI HA OCHOBAaHMH OTPAHUYCHHOTO Ha0OPa UCXOMHBIX TAHHBIX O KOHCTPYKITHH,
Y JICUCTBYIOIINX HA HEE HArpy30K.

Pe3ynbratoM paboThl YTUIUTHI SBISIFOTCS TaOIHIIBI KOA(DPHUITMEHTOB UCTIOIB30BAHUS, Pac-
CUUTAHHBIC AJId 3JIEMCHTOB, KJIaCCI/I(I)I/IL[I/IpOBaHHBIX MO0 BUAY HAIIPAKCHHOI'O COCTOSAHUA.

Hmnopm pezynomamos uz SCAD
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Kpome skcniopra pacuetnbix mozeneid B SCAD, ecTh BO3MOKHOCTh UMITOPTA PE3YIbTATOB aHAIN3a

u3 mozaenu SCAD, u ucnonb30BaHus 3TUX PE3yJIbTaTOB B ONEPALUSIX IPOBEPOK, M0100pa CeUeHUH,

MIPOSKTUPOBAHMSI Y3JIOB U JPYTHUX MOJOOHBIX AEUCTBUSX. ITO MO3BOJISIET UCTIOIB30BAThH PE3YIIbTAThHI
MPOM3BOJILHBIM 00pa3zom moauduimpoBarnHoi Mmoaenmu SCAD B nporpamme ['enapa-A npu BBITION-
HEHUU Olepanuii moadopa CeUeHUH u ISl MPOSKTHPOBAHUS THITOBHIX y3JIOB.

I'pagpuueckuit unmepgheiic nop30BaTENSI BKIIOYAET B c€0S CTAaHAAPTHBINA KHOIIOYHBIA HHTEp(eric
Windows.

Ilpouecc co30anusa pacuemnoii modeau COCTOUT U3 CIETYIOIINX 3TAIOB.

Bravane cTpoutcsi reoMeTpruuecKas MOJIeb KOHCTPYKIMHU paMbl. [ TUIIOBBIX paM MOJIb30-
BaTellb B MHTEPAKTUBHOM pEXKHUME 33/1a€T apaMeTphl PaMbl, 10 KOTOPHIM aBTOMATHYECKHU CTPOUTCS
reoMeTpuyecKas MoJeib. [l Mpou3BOJIbHBIX paM reOMeTpruYecKas MOJIEJIb CTPOUTCS Ha OCHOBE Ma-
paMeTpU30BaHHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB, KOTOPBIE CTHIKYIOTCS APYT C APYTOM B y3JaxX CO-
MIPSDKCHUS.

3areM 3a/1al0TCA CTaTUYECKUE HArpy3KU U, €CIM HEOOXOAUMO, MapaMeTphl OJHOTO WM He-
CKOJIBKMX CEHICMHUYECKUX 3arpy>KeHUM, IeHCTBYIONINE Ha KOHCTPYKIUI0. CTaTHuecKue Harpy3KHu 3a-
JAIOTCSl B TEPMUHAX TEOMETPUUECKON MOJIEIH.

CHeroBblIe, BETPOBBIE U KPAaHOBBIE 3arpyKeHUs: (POPMUPYIOTCS aBTOMAaTHYECKU B COOTBETCTBUU
¢ TpeboBanusamu 6o CHull 2.01.07-85*, nu6o CII 20.13330.2016 "Harpy3ku u Bo3aeiicTBus".

CelicMuyeckue BO3/1€CTBUS 3aJal0TCS C UCIIOJIb30BAHUEM KaK CTaHAAPTHBIX, TaK U 3aJJaHHBIX
M0JIb30BATEJIEM CIIEKTPOTPAMM.

CelicMuueckye Harpy3Kd MOTYTOTIPEACTISATHCS C HCIIOJIb30BAaHHEM PAa3ITUIHBIX METOIUK, B TOM
yucie, uznoxenHon B CII 14.13330.2014.

[Ipu n3MeHeHny Noab30BaTeNIeM KaKUX-JIMOO MapaMeTpoB, T€OMETpUYECKasi MOJENb aBTOMa-
TUYECKU NIepecTpanuBaeTCsl, Harpy3Kyu aBTOMaTHYECKH MIEPECO3/1at0TCs.

[Tocne co3ganusi reoOMETPUUECKON MOJIETH MOJIb30BaTENb MOKET TOCTPOUTH Ha HEH CETKY KO-
HEYHBIX 3JIEMEHTOB OJIHOTO U3 JBYX THUIIOB:

— JBYMEPHYIO MOJIEJIb Ha OCHOBE MU3rM0aeMbIX CTepKHEH (0all0UHbIX AJIIEMEHTOB);
— TpeXMEpHYI0 MO/Ie]Ib Ha OCHOBE 000JI0YEUHBIX 3JIEMEHTOB.

PyKOBO,EI,CTBO NMnoJsib30BaTenA 9



lenapa-A OO0 «AsTomatmzauma NpoekTHbIx PaboT»

1 Pambl TMINOBOW 1 NPOU3BOILHOW KOHUTypauuu

ITporpamma I'enapa-A 1mo3BoJisieT CTpOUTh MOAEIH paM 100 Ha OCHOBE TUIOBBIX KOH(pUrypaluuii B
TepMUHaX "pUTEIN-KOJIOHHBI", INOO B BHUJIE MPOU3BOJIBHBIX COYETAHUN KOHCTPYKTHBHBIX JJIEMEH-
TOB.

1.1 TunoBble pambl

B nporpamme ['enapa-A mopziepKuBaeTcsi HECKOJIBKO THIIOB OJHO3TaXKHBIX U MHOTO3TaKHBIX paM,
KOTOPBIC OTJIIMYAKOTCA APYT OT APpyra HAJIMYHNEM BHYTPCHHUX KOJIOHH, OJHOI'O WJIN HECKOJIBKHUX KOHb-
KOB, CIIOCOOY COTPSDKEHUS PUTENIsl C KOJIOHHAMHU, U KOJIOHH ¢ (pyHmameHToM. [[iist Kaskaoro couera-
HUS 3THX (AKTOPOB MOJIH30BATEIIEM ONPEACIISICTCS CBOM HA0Op MapaMeTpoOB.
[TapameTpamu 3a1aHusI TEOMETPUYECKON MOJICIH PaMbl TUTIOBOM KOH(UTYpanuu o0IeM cirydae siB-
TSTFOTCSL:

—  YCJIOBUE CUMMETPHH PaMbl;

—  YCJIOBUS CONPSDKCHUS KOJIOHH U pUTEJICH U YCIOBUS OMUPaHKs KOJOHH Ha PYHIAMEHT;

—  KOJIMYECTBO U pa3Mephl MPOJICTOB;

— KOJIMYECTBO KOHBKOB,

— TIpUBSA3KA BHEIIHUX IPaHEH HAPY)KHBIX KOJIOHH OTHOCUTEIILHO Pa30MBOYHBIX OCCH;

— KOJIMYECTBO U IPHUBA3KA BHYTPCHHHNX KOJIOHH;

— TIpUBs3KA KOHHKOB,;

— YKIJIOHBIL pI/IFGJIGI\/JI 1 BHCIIHUX KOJIOHH,

— OTMETKH HM3a KOJIOHH U pUTEINeH;

— PpasMEpbl OCHOBHBIX U JOIIOJHUTCIbHBIX CCLIGHI/II\/JI;

— TapaMmeTpsl pedep KECTKOCTH;

— pa3Mepbl CEYEHHUI BHYTPEHHHUX KOJIOHH.
KonruecTBo OCHOBHBIX CEUEHUH TSl paMbl OTPEACIIEHHOTO TUTIA IIOCTOSIHHO, KOJTHYECTBO JOTIOTHU-
TEIBHBIX CEUYCHUI — IPOU3BOIbHOE. Takke MPONU3BOIBLHO KOJIHMYECTBO pedep )KECTKOCTH.

111 OAHOHpOﬂETHaﬂ paMa C MOMEHTHbIM conpsaXxeHnem KOJiIoHH C purefnem
OpHomposeTHast, 0THO3TaXHasi pama ¢ IAPHUPHBIM CONPSKEHUEM KOJIOHH ¢ (QyHAAMEHTOM U MO-
MEHTHBIM COIIPSDKEHHUEM PUTeNIs ¢ KOJIOHHAMMU 110 THILY, TpeIcTaBlIeHHOM Ha puc. 1.1. Pama saBnsercs
YACTHBIM CITy4aeM MHOTOINPOJIETHON pambl.

PaMbI 5TOro THIIAa MOTYT IPOEKTHUPOBATHCS C YUETOM 33JaHHBIX KPAaHOBBIX HArPY30K OT MOCTOBBIX U
MIOJIBECHBIX KPAHOB.

Puc. 1. 1. OgHonposneTHas, OJHOATa)KHAs pama ¢ MAPHUPHBIM CONPSHKEHUEM KOJIOHH ¢ (DyHIaMEH-
TaMH ¥ MOMEHTHBIM CONPSDKEHUEM PUTENS C KOJIOHHAMH.
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1.1.2 CummeTpu4Has pama C LULapPHUPHbLIM CONpPsHKeHUeM purens ¢ KOJIoOHHaMu
JIByXmiapHUpHasi CAMMETPHYHAsI OJJHOIPOJIETHASI OJHOITAXKHASL paMa C KECTKUM COTPSKEHUEM KO-
JIOHH C ()YHIaMEHTOM U IAPHUPHBIM COMPSHKEHUEM PHUTelIsl ¢ KOJIOHHAMU I10 THITY, TPECTABICHHOM
Ha puc. 1.2.

CuMMeTprYHas OJJHOIPOJICTHAS paMa SBJISICTCS YaCTHBIM CIIy4aeM TUIIOBOW MHOTOIIPOJIETHOM pambl,
B KOTOPOH BCET/la BHIMOJIHAIOTCS YCIOBHS CUMMETPHH, KOJIOHHBI HUMEIOT IBYTaBPOBOE CEYCHHUE U HA
puresne He MOTYT OBITh 3aJIaHbI TOTIOJHUTEIILHBIC CCUCHHUSI.

PampI 3TOrO THIIA MOTYT IIPOEKTUPOBATHCS C YUETOM 33/1aHHBIX KPAaHOBBIX HAIPY30K OT MOCTOBBIX H
MIOJIBECHBIX KPAHOB.

Puc. 1. 2. [IByx1mapHupHas OHOIIPOJICTHAS OJJHOITAKHAS paMa.

1.1.3 HecummeTpuyHasa ogHOCKaTHas pama
JByX1mapHupHasi, HECHMMETPUYHAsA, OJJHOIIPOJIETHAS, OJHOCKATHAsS, OJHOATAKHAS paMa C KECTKUM
COITPSAXKEHUEM KOJIOHH C q)YHI[aMCHTOM, 1 HIapHUPHBIM COIIPSKEHUEM PUTEIIA C KOJIOHHAMU I10 TUILY,
MpeACTaBIeHHOM Ha puc. 1.3.

Pamel aToro Tuma MOTYT ITPOCKTUPOBATHCA C YUYETOM 3aIaHHBIX KPAaHOBBIX HAI'PY30K OT MOCTOBBIX U
IMOABECHBIX KPAaHOB.

PykoBogcTBO nosib3oBaTens 11
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Puc. 1. 3 /IByximapHupHas 0HONPOJIETHAS OJHOATAXKHAS paMa C )KECTKUM COTPSHKEHUEM KOJIOHH ¢
(GbyHIaMEHTOM U IIAPHUPHBIM CONPSLKEHUEM pUTeltst ¢ KoJoHHaMu. OTHOCKaTHast KpOBJIS.

1.1.4 MHoronponeTHas pama ¢ MOMEHTHbIM CONpPsKeHNEeM KpanHUX KOJIOHH U pu-
rensi

MHOFOHpOJ‘IeTHaSI OOHO3Ta)XXHasd paMa ¢ MOMCHTHBIM WJIM HIAPHUPHBIM CONPSKECHUEM CPEAHUX KO-
JIOHH C (I)YHI[aMeHTOM 1 MapHUPHBIM OITUPAHUEM pUT'CIIA Ha CPEAHNEC KOJIOHHBI, MOMCHTHBIM COIIPA-
KEHHUEM PHTEIIS ¢ KpaWHUMH KOJIOHHAMH U IIAPHUPHBIM COTIPSKEHUEM KpailHUX KOJIOHH C (yHIa-
MEHTaMH 110 THUILY, IPEJCTaBICHHON Ha puc. 1.4.
Pamr1 pToro tuma MOTYT IPOCKTUPOBATHCA C YIYETOM 3aJaHHBIX KPAHOBBIX HArpy30K OT MOCTOBBIX U
MMOABECHBIX KPAHOB.

PykoBoACTBO noJsib3oBaTtena 12
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Puc. 1. 4 MHoromnposeTHas OJHOATaXHas paMa KECTKUM HJIM IAPHUPHBIM CONPSDKEHUEM CPETHUX
KOJIOHH C yHAaMEHTOM

1.15 MHOFOHpOﬂeTHaﬂ pamMa Cc 0e3MOMEHTHbIM conpsiXxxeHunem KOJIOHH U purens
MHoromnposieTHast OTHOATa)KHAs paMa C )KECTKUM COTPsKEHUEM KOJIOHH ¢ (YHJAMEHTOM H IIapHUP-
HBIM OIIMPAaHHEM pUTeNIs Ha KOJIOHHBI 10 TUITY, TPECTaBIeHHOM Ha puc. 1.5. SIBisercs ob6obuieHneM

st pam 1.2 m 1.3,
Pambl 3TOTO THIIA MOTYT IPOEKTUPOBATHCS C YUETOM 33JJaHHBIX KPAHOBBIX HAarpy30K OT MOCTOBBIX U

IMOABECHBIX KPAHOB.

0.000 a2.000

so00

so00 72000

28000

O © ©) ©)

Puc. 1.5. MHoronpoieTHas 0THO3TaKHAS paMa )KECTKUM COMPSKEHHUEM KOJIOHH ¢ pyHIaMEeHTOM U
HIAPHUPHBIM ONUPAHUEM PUTENS HA KOJIOHHBI.
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1.1.6 MHoOrokoHbKkoBas pama C 0€e3MOMEHTHbIM conpsxeHnem KOJioHH u purens
MHoromnposieTHasi MHOTOKOHBKOBAs OJHOATa)KHAs paMa C )KECTKUM CONPSKEHUEM KOJIOHH ¢ hyHaa-
MEHTOM (KpailHHe KOJIOHHBI MOTYT MMETh IIAPHUPOHOE ONMUpaHue Ha (YHIAMEHT) U HIAPHUPHBIM
ONMPAHUEM PUTENs Ha KOJIOHHBI 110 TUITY, IPEICTaBIECHHON Ha puc. 1.6.

Pamz1 pToro tuma mor YT IPOCKTUPOBATHCA C YYECTOM 3aJaHHBIX KPAHOBBIX HAIrpy30K OT MOCTOBBIX U

IIOABECHBIX KPAaHOB.

Puc. 1.6. MHoromposeTHas MHOTOKOHBKOBasi OJJTHOATAXKHASI paMa )KECTKUM CONPSKEHHEM KOJIOHH C
(GyHIaMEHTOM U IAPHUPHBIM OMMPAHUEM PUTEIIS Ha KOJIOHHBI

1.1.7 CermeHTHasi pama ¢ 6€3MOMEHTHbIM onuMpaHuem Ha chyHaAaMeHT
PamMa cocTOUT M3 NPOU3BOJIBHOTO KOJMYECTBA CETMEHTOB, IOCIE0BATEIBHO COCINHEHHBIX MEXKIY
coboi. Kaxkplit cerMeHT MMeeT MPOU3BOIBHYIO JUTHHY W IPOM3BOJIBLHBIN YKIIOH. [lepBrlit u mocien-
HUI CerMEHT IIAapHUPHO ONUparoTcs Ha pyHIaMeHT. CerMeHThl paMbl 00pa3yIOT BBITYKJIbIM MHOTO-
IPAaHHUK C YETHBIM YUCIIOM CTOPOH. B 4acTHOM ciy4yae BEpIIMHBI MHOTOTPAaHHHUKA OIMPAIOTCS Ha
JIyTy OKpPY>KHOCTH 110 THITy, IPEACTABIECHHON Ha puc. 1.7.
CoenuHeHNE CErMEHTOB APYT C IPYTOM MOMEHTHOE. BbicoTa cedeHunst CErMEHTOB MOKET OBITh Iepe-
MEHHOU M0 JIJIMHE.
[TapameTpsl paMbl MOTYT 334aBaThCS C yYETOM €€ CUMMETPHUHU.
CerMeHTBl UMEIOT JIByTaBpOBOE ceueHue. s conpsiKeHns CETMEHTOB UCIOJb3YIOTCs (IIaHIeBbIE
Y3IIBL.
V37161 ONMpaHKsl CETMEHTOB Ha (GYHAAMEHT aHAJIOTUYHBI y3J1aM OIUPaHHsI HAKIIOHHBIX KOJIOHH paMbl
1-ro tuna.
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Puc. 1.7. CermentHas pama

1.1.8 OA@HOKOHbLKOBasi, MHOronponeTHasi, MHOroypoBHeBas pama
Pama c IIPOU3BOJIBHBIM COIIPSIPKEHUEM PUTCIIA C KpaﬁHHMH KOJIOHHaMH. BHy'TpI/I paMEbl Ha Pa3HBIX
YPOBHSIX MOTYT IPOXOJIUTH HECKOJIBKO MOMIEPEYHBIX OATOK, ONMPAIOIINXCS Ha KOJIOHHKL. BricoTa Oa-
JIOK MOXKET OBITh HepeMeHHOI\/'I. HOCJ‘ICI[HI/Iﬁ 9TaX paMbl MOKCT 1100 COACPIKATD, 1100 HE COACPIKATDh
KOJIOHHBI. KpaliHue 1 BHyTpeHHUE KOJIOHHBI HMEIOT IIOCTOSIHHOE JByTaBpoBOe ceueHue. [lapamerpsl
paMbl MOT'YT 3a1aBaTbCA C Yy4E€TOM €€ CUMMCETPHUH.

Ha nonepeunbix 6agkax MOTYT OBITh 3aJJaHbl IIOCTOSIHHBIE HArPy3KH, KOTOPbIE BKJIIOYAETCS B TUIIO-
Boe 3arpyxenue “llocrosiHHble Harpy3ku”. J{is 3a1aHus MOJIE3HBIX HATPY30K UCIIOJIB3YETCS anmnapar
3a/1aHMs IPOU3BOJIBHBIX 3arpyKEHHUH.

Pampb1 3TOTO THIIAa MOTYT IPOEKTUPOBATHCS C YUETOM 3aJaHHBIX KPAHOBBIX HArPy30K OT MOCTOBBIX
Y ITOIBECHBIX KPAHOB.
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Puc. 1.8. OnHOKOHBKOBAsI, MHOT'OIIPOJIETHAS,, MHOTOYPOBHEBAs paMa

1.1.9 CummeTpuyHass pama C MOMEHTHbIM ONMPaHUEM KOJIOHH U C (pepMeHHbIM
purenem

JIByXIapHUpHAs CHMMETPHYHAsS OJJHOIIPOJIETHAS OJTHOATAXKHASL paMa C )KeCTKUM CONPSHKEHUEM KO-
JIOHH ¢ ()yHJJAMEHTOM U HIAPHUPHBIM COIpPsUKEHHEM (PEPMEHHOrO pUress ¢ KOJOHHAMHM 10 THITY,
npeacTaBiIeHHoM Ha puc. 1.9. Tunsl ¢pepm npeacrasiens: Ha puc. 1.10-1.12.

PaMbl 5TOro TMIa MOTryT MPOEKTUPOBATHCS C YUYETOM 3aJaHHBIX KPAHOBBIX HArpy30K OT MOCTOBBIX
KpaHOB.

Puc. 1. 9. Pama ¢ pepMeHHBIM pUTeemM

PykoBoACTBO noJsib3oBaTtena 16
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P oprda
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Fopra [EYCKATHEIE DEpkE] ﬂ

M apardeTpkl deptik
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Puc. 1. 12. JIyckatubie hepmbl

1.2 Pambl NpoOn3BOJIbHON KOHOUTYypaLumu

Mozenp pambl IPOU3BOIBHOM KOHPUTYpallUK CTPOUTCS U3 COBOKYITHOCTH F€OMETPHUECKUX DJIEMEH-
TOB, Ha3bIBAEMbIX KOHCTPYKTUBHBIMU 31eMeHTaMH. KoHcTpykTuBHbIe 25eMeHThl (KOJ) coenquns-
IOTCSI MEX1y CO00i1 B y311aX CONPSIKEHHUS.

PacrnonoxeHne KOHCTPYKTHUBHOIO 2JI€MEHTAa B IIPOCTPAHCTBE ONPEIEIAETCS MOJOKEHUEM €ro oce-
BOM JIMHMHU, K KOTOPOH mpuBs3bIBaeTcs 1100 rpans KOO, nubo ero HeiltpanbHas ock. s 3agaHus
OCEBBIX JINHUMU U y3JI0B CONPSKEHUS UCTIONb3YIOTCS IPOCTEHIIINE T€OMETPUYECKUE OO BEKTHI — TOUKU
U JINHUH.

['eoMeTpust KOHCTPYKTUBHOI'O AJIEMEHTA OIPEAEISETCS] BEKTOPOM OPHEHTALIMU, CMEILIEHUEM OCEBOI
JMHUM B IIJIOCKOCTH JIEMEHTA M KOHLEBBIMM ceueHusMU. [lociie 3amaHus KOHCTPYKTHBHOIO dJie-
MEHTA, OTIMCAHUE €T0 TEOMETPUHU MOKET OBIThH JOTIOJIHEHO JOTIOJIHUTEIbHBIMU CEYEHUSIMU, TIPOI0Ib-
HBIMU U MIONIEPEYHBIMU peOpamH.

Bce ocranpHble HCXOHBIE JAHHBIE JIJISl pAaCYETHOM MOJENHN 3aatoTcs B TepMuHax KOD.

Mozens pambl TPOU3BOJILHON KOH(UTYPALIUU MOXKET OBbITh TaK)Ke MOJyYeHa KOHBEPTALMEH TUITOBOH
pambl, TIOCJIe Yero B Hee MOT'YT BHOCUTHCS U3MEHEHHUS U JOMOJIHEHUS.

[Tpumep Mozienu paMbl TPOU3BOJILHOM KOH(PUTypalMy NpuBeeH Ha puc. 1.9.

PykoBOACTBO NOAb30BaTeNS 18



lenapa-A OO0 «AsTomatuzauma NpoekTHbiXx PaboT»

Puc. 1.9. Monenbs npon3BoJIILHON paMbl

PykoBoACTBO noJsib3oBaTtena 19
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2 Kapkac 3paHus

[Ipu ucnonp30BaHUU ammapara Kapkaca co3JaeTcsi MOJIeib 3/1aHUs B BHJIE COBOKYITHOCTH MoOJeNei
pam, puc. 2.1, Kaxas U3 KOTOPbIX HAXOAUTCS HAa CBOEH MO3UILIMH 110 OCH 3aHUsI.

[Ipu pabote ¢ KapkacoM 3/1aHUSI BBOAUTCA MOHATHE Ia0JI0HA paMbl, KOTOPBIN CO3/1aeTCsl HA IIEPBOM
miare co3JaHusi MOJIEIM Kapkaca. 3aTeM IMOoJIb30BaTelb Ha €r0 OCHOBE CO3/Ial0T pambl Kapkaca, mpu
3TOM I'€OMETPUUYECKUE TapaMeTphl 111a0JI0Ha aBTOMAaTHYECKH MEPEHOCATCS Ha paMy.

[Tocne co3manusi pambl ¢ HEH MOXKHO pabOTaTh TakK ke, KaK C M30JIMPOBAHHON PaMOW.
ﬁrenapg—n karkas_2 - [Kapkac pam] o ] 4|
:| dafn  Kapkac 34aHmA MHCTpymeHTel TeomeTprA  PacdeTHas mogene CeTka AHanks [poskTwposadme  Mogwdwkauma  ¥aanenwe Bua Beieos  Cnpaeka -|5|5|

JSHBES - X amIlI=@XNsd6 | HE
TEAxbbER QAQAOEERLGBOER Hdds46s B

B D ABEENBTT
AFBToeesBBT

|H3MBHBHD |Y3n05: 27 |3J‘IBMBHTDB: 26 |Macca: 12151 kr Harp: 2. MNocTOAHHBIE HAMPY3KH Ha PHEENH K KONOHHE!

|umermie = arwura marmmne o nawe 3

Puc. 2.1. Kapkac pam 31anus

L

2.1 TMocnepoBaTeNbHOCTb CO34aHUA KapKaca 34aHuA

1. 3amaercs pasmep 3nmanus 1o ocu. OnpenensroTcss GUKCUPOBAHHBIC TTapaMeTPhl paM Kapkaca,
TO €CTh MapaMeTphl, KOTOpPbIE OyIyT aBTOMAaTHYECKU IEPEHOCUTHCS Ha KAKIYIO paMy MpH U3-
MEHEHHH TIapaMeTpOB I1abIoHa paMbl. DTO MOTYT OBITh, HAITPUMED, TA0APUTHI paM, YKJIOHHI,
TUTIOBBIC 3aTrPYKEHHSI, TEOMETPHSI OCHOBHBIX CEUCHHIA,

2. Coznaercs mabJI0H Kapkaca W THIIOBBIC HArpy3kH Ha 37aHue. B kauecTBe mrabjgoHa MOXET
OBITH UMIIOPTHPOBAHA paMa U3 OTJEIBHOTO apXUBa;

3. Co3pmarorcst paMbl KapKaca, KOTOPhIe OMPEAEIISIOTCS TOJIBKO AUCTAHIIMEH PaMBbl 110 OCH U TPY-
30BO# mmpuHO. Ha BHOBB cO3/1aBaeMy0 paMy aBTOMATHUECKH MEPEHOCATCS BCE MapaMeTphl
1m1a0JI0Ha, B TOM YHCIIE THUIIOBBIE 3arpyKEHUS;

4. Tlocne co3manus pambl €€ HePUKCUPOBAHHBIE MTAPAMETPBl MOTYT OBITh U3MEHEHHI;

5. Jlns KaxkJa0W pambl CTPOUTCS CETKA CTEP’KHEBBIX AJIEMEHTOB. JTH CETKH MOTYT CTPOUTHCS JIJIs
BCEX paM OJTHOBPEMEHHO;

6. BreImosHseTCs aHAIHM3 KaXI0H paMbl HE3aBUCHMO OT Apyrux pam. [Ipu sToM oOecrieanBaeTcst
KOHTPOJIb OOIIUX IMapaMeTPOB 3aHMS;

7. BoimonHsieTcst oa00p cedeHuit sl BCeX paM, BBIMOIHIIOTCS HEOOXOANMBIE POBEPKH;
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8. Kapxkac 3m1anus (ero crepkHeBasi MOJIENb) JIN0O IETUKOM, JTHOO0 €ro OTAEIbHBIC paMbl MOXKET
0JIHOBpeMeHHO 3kcroptupoBathes B hopmare SCAD nmaum Nastran. I1pu atom oGecrieunBaercs
CKBO3HAasi HyMepalus y3JI0B U 3JIEMEHTOB KOHEYHO-3JIEMEHTHOW MO/JIEIH.

WnTepdeiic mist paboThl ¢ KapKacoM 3/1aHus U IpuMep paboThl ONKMCaHbI B pasneie 3.7.
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3 WHtepdenc nonb3oBartens

Hutepdeiic mop3oBaTes BKIOYAET B ce0s1 rpadudeckuiit mHTepdeiic, KOMaH bl MPOTPaMMBbI U JUa-
noroBeie okHa. lHTEpdeiic mporpamMmMsbl BeITOIHEH B cranaapte Windows.

3.1 TnaBHOe OKHO

Bce anemenTsl cpenbl MoaenupoBanus ['emapa-A ooweaunsier [maBHoe okHO (puc. 3.1.). [maBHOe
OKHO BKJIO4aeT B ceOs ['nmaBHoe mento, [lanens Muctpymentos, I'paduueckoe okHo, CTaTycHyrO
ctpoky, [Tanens komang 1 OKHO COOOIIEHUIA.

B renapa-a rama-7-6_ar =] x|

@aiin  VHCTpyMeHTEl [EOMETDHR  PaceTHasmoaens CeTka Ananns [poexThposaHne  Mogvdncaurs  Yaanewwe Bra Besoa  Cnpasca

LEHEHES oo mad IS @ES @ FHE FxBFEF A C=EROCEBUH (0 lssd (%0

Il PaMa Npov3E0NbHOR KOHUr ¥paL — 18l x| h
k=
=
55|
(11}
i
*
0
hLs
L
&
]
=
=
s
4
F
%
!

romoso  [wanos: 0 [onerenas: 0 Marca: 1448 kr Harp: 6. BeTpoBan Harpy3ka cipass | oTenonenn

HoBad Momen: ﬁ!

Hopas mMofein

OTEpHTA MONEME IBYX3TAKHAT PaMa C OPMCTPOEM Les

KapTiHra nomeuesa B Bypep

Horas momems =

Puc. 3. 1 'maBHOE OKHO ¥ Cpella MOACTUPOBAHUS TTporpamMMel [ enapa-A

I naénoe menro copepxuT rpynnsl komana — @aitn, MacTpymenTsl 1 T.1. Kaxaplil DyHKT compo-
BOXKJIA€TCsl BBINTAJAIONIMM MEHIO CO CIIMCKOM KOMaHJ], HEKOTOPBIE U3 KOTOPBIX UMEIOT IOJIMEHIO.
Ilanenv uncmpymenmog COJAEPKUT KHOIKHU, AyOIUPYIOIINE YacTO UCIOIb3yeMble KOMaHAbI I 1aB-
HOT'O MEHIO.

Ilanens komano HaXOJUTCS CIIPaBa OT rPaUIECKOro OKHA U COJIEP>KUT KHOTIKM KOMAaH/] yIIpaBJIeHUsS
BBIBOJIOM PE€3yJIbTATOB PacdeTa M MPOBEPOK B IpapUECKOM OKHE.

Bcee xnonku Ilanenu uncmpymenmos u Ilanenu xomano cHaOXeHbI MOJCKa3KaMHU, 0OBICHIIOIUMU
HA3HAYECHHUE KHOIIKH.
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I'paguueckoe okno CciyRUT AJ1s oToOpakeHHs Moiesi. OHO CONEPKUT U300paXKEHUE OCEH CUCTEMBI
KoopauHaT. M300paxeHne MoJeNn BBIBOJUTCA B TpapUUEcCKOM OKHE B COOTBETCTBUU C OMLMAMU
YCTaHOBKH, KOTOPBIE 3aIIOMUHAIOTCA BMECTE C MOJECIIBIO.

OxHo coobwenuii CIyX UT U OTOOpakeHUsI COOOIIEHUH O BBIIOJIHAEMBIX AEHCTBUAX, OLIMOKAX U
IpenyNpexacHUIX. B 3T0 OKHO Takke BBIBOASTCS JaHHBIE C MCIOJb30BAaHUEM KOMaH] MEHIO BbI-
BOJ.

B cmamycnoii cmpoke, Haxons1eics BHU3Y, HAXOAUTCS CIIpaBoYHasi ”H(GOpManus 0 COCTOSHUU MO-
JeJIH.

[Ipu BBINONHEHWH KOMaHJ| OCYIIECTBISETCS 33JaHUE TEKCTOBBIX M YMCJIOBBIX JIAHHBIX B COOTBET-
CTBYIOLIMX MOJISIX THAJIOTOBBIX OKOH. IIpy 3a1aHuK YMCIOBBIX JAHHBIX MOXKHO HCIOJIb30BaTh apud-
METHUYECKHE BBIPAKCHUS C HCIIOJIB30BAHUEM 3HAKOB ““+7, -/ “*” /" KoppeKTHOCTh 3a/laHuUs YHC-
JIOBBIX JJAHHBIX KOHTPOJIUPYETCS IPOrpaMMOi.

3.2 O61beKkTbl AaHHbIX MOAENN

OObeKkTaMu JaHHBIX SBISIOTCA COCTaBisAtonIre Moaenu. OHU BKIIOYAIOT B ce0sl 0OBEKTHI CIEAYIO-
X TUIIOB:
I'eomeTpuueckrue 0OBEKTHI:
e Touku;
JInnuwy;
KOHCTpYKTUBHBIE 3IEMEHTHI;
OO61mas reoMeTpusi TUIIOBBIX PaM;
OCHOBHBIC CEUCHHUS,
JlomoTHUTENTbHBIE CEUEHMUS
Pebpa sxectkocTH;
e (CeueHus pa3OUBKU;
OOBEKTHI pacCYeTHON MOJIENH:
e Marepuai;
CaoiicTBa
V351,
DIEeMEHTHI;
Harpy3ku;
3aKperuieHus;
[[TapHupsr;
CocpeloToYeHHBIE MACCHI;

Pesynprarsr:
e [lepemenienus y3/10B 01 JEUCTBUEM CTATUYECKOW WM CEMICMUYECKON HAarpy3KH;
e VYcwiHs U HAMPSOKSHHS B DJIEMEHTAX
e  @opMbI NOTEPU YCTOWUNUBOCTH;
e (CoOcTBenHble (OPMBI U YaCTOTHI KOJIEOAHMUI;
BcnomoratenbHbie 0OBEKTHI:
e ['pynmsl 3JIEMEHTOB;
I'pymsl ceuenuii;
Metku (HOMEpa 00BEKTOB, 3HAUEHUS HArpy30K, OTMETKH | T.IL.);
Ocu KOOpIMHAT;
Hauano xoopaunar;
BrIcOTHEBIE OTMETKH;
VYKIIOHEI,
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o [IpuBsizku;

3.3 Tpaduueckumn Bbibop 06BHEKTOB

Kpaitnee npaBoe nose cTaTyCHOM CTPOKH UMEET MO0 YMOJTYaHHUIO 3HaueHue “OTKIIFOYEHO’, 4TO COOT-
BETCTBYET OTKIIOYCHHOMY PEXKHUMY Tpaduieckoro BeIOOpa 00bekToB. [locme mendka npaBoil KHOII-
KO MBIIIIU MOSBISETCS KOHTEKCTHOE MEHIO, B KOTOPOM MOXHO BBIOpATh KaKo-InOO TUIT 0OBEKTA.
[Tocne sToro mpu HaBeACHUU Kypcopa Ha OOBEKT 3TOro TUIA, OH OyIeT MOACBEYCH, U Ha JKpaHe
Oyzet BbIBeZieHa HH(pOpMaIHsl O BEBIOpAaHHOM 00BEKTE, HallpUMep, KOOPAUHATHI TOUKH.

3.4 EpmnHuubl n3mepeHua

HpI/I 3aIaHUH ITapaMeTpOB MOACIIN UCIIOJIb3YIOTCA (1)I/IKCI/IpOBaHHLIC CAMHUIBI U3MCPCHHUA.
Bce nanenu ¢ TeKCTOBBIMU IMOJIAIMHU, B KOTOPBIX 3a4at0TCA YUCIIOBBIC JAHHBIC, COIIPOBOXKAAKOTCA YKa-
3aHUCM CAWHHNL U3MCPCHUA:

— BCE JIMHCHHEBIC PasMEPEI 3a1al0TCA B MM,

— cubl 3a7at0Tcs B KH (KWIOHBIOTOH);
. — 2y.
— MOAyJH ynpyroctH u casura — B MIla (Meramackaib: mIla=H/mm®);
— Jomnyckaemble HanpsbkeHus — B Mlla;
— IUIOTHOCTH MaTepHaja — B KI/M>,
—  COCpEeIOTOUYEHHBIE MAaCChl — B T (TOHHA);
—  yCKOpeHHe CBOOOIHOTO MajeHus — B M/CeK?;
—  COCPEIOTOYECHHBIE MOMEHTHI — B KH*Mm.

B npouecce skcnopra pacueTHON Mojenu B (hopMaT TEKCTOBOrO (ailyia Mponu3BOAUTCS peodpa3o-
BaHUE €MHUI] U3MEPEHUS B cortacoBaHHyto cuctemy eaunuu. s SCAD 3ta cuctema ennHuL 3a-
naetcs npu 3xkcropte, 111 NASTRAN npousBoautcs npeodpa3oBanue B cucteMy eannui Mmym/H/cex
(pa3mepsl B MM, cuitbl B H, Bpems B cek).

_] Hoean cxema

3.5 Onepauyuun ¢ pannamm — meHro Pann e i

Koman el MeHio daiisn npeiHa3HaueHbI 7151 pabOTHI ¢ HO- OTKpbITh FEOMETPHID
BBIMH HMJIM CYIIECTBYIOIIUMH MOJIEISAMH IIPOrpaMMbl 'e-

napa-A. Ha3HaueHne KOMaH/I sICHO U3 UX Ha3BaHUSI. = CoxpannTs F4

C nomonrpio komanasl Paiin = HoBasi cxema OTKpEIBa- B Coxpanmns Kax...
€TCsl HOBBIH, MycTON (halim MOJeNH U 3a/1aeTCsl BUJ KOH-
CTPYKIIUH, IIJIT KOTOPOW OyaeT co3aaBaThbCsl pacdyeTHas
Mozenb. Ha pucynke 3.2 moka3zana KOH(pUTypaIus maHe u
Ut BUAa KoHCTpykiuu TumoBasi pama. Korduryparus
TUTIOBOBOW paMbl MOKET ObITh BEIOpaHa 1100 ¢ TOMOIIIBIO
KHOTKK BB160p pambl 1o 06pasuy, 1100 ¢ momMomisio on- | #8 ynopt pewwenna SCAD
[IUH, 321al0IUX YHCIIO TIPOJIETOB, KOHBKOB U CIIOCOOBI CO-

Hactpoikw

@ JKCNOpPT pAcYETHON MOgENKW

JKCNOPT rECMETPUHECKOR MOENK

MPSDKEHMSI KOJIOHH ¢ (YHAAMEHTOM W pHTelNieil ¢ KOJIOH- Konwposate kapTuHKy Ctrl+C
HaMmu. CoXpaHnTe KapTUHEY

[Ipu BxItoueHun onuyu MHOrompoJieTHaAsi paMa 4ucio

MPOJIETOB MOXKET OBITh 3a7aH0 >1. [Tpu 3TOM 117151 OTHOTIPO- Exit

JICTHBIX paM C XCCTKHUM OIMUPAHUCM KOJIOHH Ha (I)YH)_I&MCHT
HOABJIACTCA BO3MOXKHOCTD 3aJaHUsA JOIIOJIHHUTCIBHBIX CEUYCHHI.
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Onuust @epMeHHBbIN pUTreJIb T03BOJISIET CO3aBaTh U PACCUUTHIBATH paMbl ¢ (PEPMEHHBIM PUTEIIEM.

Hoewld npoekT
Britop BHoa Mogenm
i Tunnsaﬂpama (" TunoBble ysbl CONpAKEHHA
i Parma npoMssoneHOMN KOHBHUMYpALHH " Kaprac sgaHuA
i CermeHTHan para (" Pareepk
OTaeneHanA parda l
Tunoean para
HasgaHme nposkTa |
CutartdeTpuA v MuooronponetHaa para |00 OgHOCKaTHaA pakda |

BriGop pardel no oSpasuy ‘

P eptAEHHEIR pUrens B

ConpaseHia
£ L) .
K.paiiHi® KONoHH C PYHOAMEHT O Purena c kpalfiHuMM EOnoHHarH Hucno koHekos |1 -
* |llapHapHoe  © ecTroe " WapHupHoe % XecTkoe Hucno nponetos |1 4

Yucno yposHER" | .

-

*0 - 4NA OOHOSTaMHERR patd

MpUHATE OTHEHMTE:

Puc. 3. 2 JInanoroBoe 0KHO BEIOOpA BUa KOHCTPYKIIUU

Komanzga ®@aiin = JIKCIOPT MO3BOJISIET SKCIIOPTUPOBATh JaHHBIE JIJIs1 KOHEYHO-)JIEMEHTHOTO aHa-
nu3a B (hopMare TEKCTOBOrO (haiiia 0AHON U3 IpOrpaMM MPOYHOCTHOIO pacyeTa:

— SCAD;

— JINPA;

— NASTRAN.
KoMmanzaa TpaHcianpyeT KOHEUHO-3JIEMEHTHYIO MOJIENb, YCIOBUS Harpy>Ke€Hus, FpaHuYHbIE YCIOBUS
U YCJIOBUS BBITIOJHEHUS pacueTa B TeKCTOBBIN ¢aiin. [Tocne nMmopra 3Toro gaiisa B COOTBETCTBYIO-
LIYI0 IPOTPAMMY, I10JIb30BATENb MOIYyYaeT MOJEIIb, TOJHOCTHIO TOTOBYIO K BBIMOJIHEHHUIO PacyeTOB.
Bri6op ¢opmaTa BbIBOJA OCYLIECTBISIETCA B JUAJIOTOBOM OKHE BBIOOPOM COOTBETCTBYIOIIEH MPO-
rpaMMel (cM. puc. 3.4). B 3aBucumocTu oT BbIOOpa hopMaTa KOHPUTYPUPYIOTCS OCTaIbHbBIE BKIAJIKH
JMAIIOTOBOTO OKHa (puc. 3.5,3.6).
B cnyuae skcropTa 0J1HOM MIJIM HECKOJIBKMX paM M3 KapKaca 3/1aHus, HEOOXOAMMO MPeIBAPUTEIHHO
BBIOpATh 3TU PaMBbI C TOMOIIBbIO KHONTKKM BbIOOP pamM kapkaca [Jisl IKCIOpTA.
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— P OprAT TEKCTOEDMD dhakina
 SCAD e

& SCaD 11 5CaD 21.
" MASTRANM
 NKPA

KDHCTFI':IKTHBHI:IE IANEeMMEHTEI - HASHAYEHIKMA

000 «ABTomMaTM3ayma NpoekTHbIx PaboTt»

— F.oa fULHEHTE PACYETHENL ONHH 7

% HasHaveHHse

" BbMMCAEHHbIE

EqmHMLE HIMEpEHHA

¥ BEBECTM 3aKpEMNEHWE W3 MNOCKOCTH pardbl

[T 3anpeTuTe MOQMEUEALMD PACHETHON MOgen9

BrinanHuTe |

Puc. 3. 3 /InanmoroBoe OKHO KCIIOPTa pacyeTHON MOJIeNH, BKJIaIKa BEIOOpa (popMaTta BXOTHOTO
daitna

EIKCI'IEIFIT KDHCTI:I':IKTHBHI:IE ANEMMEHTEI - HASHAYEHIMA I E,IJ,HHHLI,bI HSMEPEHMA I

FK.oahobuMeHTEl YoNoEMA padoTel MNpegeneHee rMOKoCTH
T o anA pyrensd 1.00 K. onoHHE |'| 20
T T ANA EPAEHEE KOnoHH II:I.EIEI
J" Purenu A0
T C AAA CPEAHMY KOnoHH 1.95
FPacyeTHoe conpoTueEneHKe By [kMI1a] 240

Puc. 3. 4 JInanoroBoe OKHO 3KCIIOpTa pacyeTHOM MOJIeNH, BKJIaIKa SKCIIOPTa TPy KOHCTPYKTHB-
HBIX JJIEMEHTOB

NuHelHEE pastmepkl

7 pm

P

Cuinel

* kH
" kre
 oTE

Jkcnopt I K.OHCTPUYKTHEHBIE 3 NEMEHTEI - HASHAYEHWA EanHMLbI HaMEpEHKA

Pazrepel ceveHub

% pm

oM

Puc. 3. 5 JlnanoroBoe 0KHO SKCIIOPTa pacuETHON MOJIEH, BKJIAKA 3a/IaHMsI €IMHHI] H3MEPEHUS

PyKO BOACTBO MOJib30BaTeNA
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Komanga ®@aiiin = IKCHOPT reoMeTPpUUYECKOM MOJEIN MO3BOJISIET SKCIOPTUPOBATh T€OMETPUYE-
cKkyto Mozenb B popmarax XML u Excel, puc. 3.6.

JKCAOPT reoMeTPUYECKoR MO Lenr

l EqMHMLE! HStAEDEHIA ]
CocTae $alina akcnopTa

P opraar pakina
v Bce korMnoHeHTE! pae

f# ML [ cHOBHEIE W 0N0AHUTENEHEIE CEYEHMA
Fetpa
(™ Ewcel B naHUEERIE YIkI

B azkl KonoHH

Y=kl ONMPEHKA pHUrensi Ha KoNoHHE
Mok paHoERIE KOHCOMM
MogcTponunEHEIE SankiM

Brifop par kapkaca onA aKcnopTa BrinonHuTE OTHEHUTE

Puc. 3. 6 /IuanoroBoe OKHO 3KCIOPTa T€OMETPUIUECKON MOIETH

Komanna ®aiia = Umnopt pemennss SCAD 1no3BosIsieT BBITOJHUTS UMIIOPT PE3YJIbTAaTOB aHAIHM3a
mojenu u3 6a3sl qanabix SCAD npu ycrmoBun, yTo pacueTHas Moaens ['enapa-A sBisercs: pparmen-
toM Mozaenu SCAD, cwm. puc. 3.7.

WMmnopt pewenwna SCAD @

Myre K nanke SWORK., Hanpurep: c\WSWwWORE, |l::"~S'W'EIF|K

{ YeTaHOEWTE MMA $alina mogend SCAD | |

MpouHTATE PEEYAETATE MosKuMA NnockocTH parel no ooy |0

Brimog, [ 3anpeTuTe MOQMODME LMD PACYETHON MOLENM

Puc. 3. 7 lnanorosoe okHo ummnopta pemenus SCAD

PyKkoBOACTBO noJib3oBaTens 27



lenapa-A OO0 «AsTomatmzauma NpoekTHbIx PaboT»

3.6 MeHo IHCTpyMeHTbI

Komanzsr MeHio MHCTPYMEHTBI Ipeao- | Ormacrrms CirleZ

CTaBJISIOT CPEJCTBA OTMEHBI U BO3BpaTa |
onepanuii, JOCTyIl K KOMaH/JaM OIpese-  Bepryrs  Ctrl-¥
JICHUS TPYIII 3JIEMEHTOB, TUIIOB MPOQH- MapameTpel Mogenu
JIeH, TPy ceueHuil. B MeHIo BXOMSIT KO-
MaH/1bl IPeoOpa30BaHus THUIIOBBIX paM B
MIPOU3BOJIbHBIEC, & TAKXKE YTHUIIUTHI, 103-
BOJISIOIME DPEIIaTh HEKOTOPHIE COILYyT-
CTBYIOILLME 337a4d IIPOYHOCTH U YCTOM-
YUBOCTH KOHCTPYKIIUH.

Komanna IMapameTpbl MoOJeJH I03BO- i MoHTaxHbIE CTEIKK W OTNPABOYHBIE MaPKKY
JSeT B OJIHOM OKHE YCTAaHOBHUTH 00IIUE
IapaMeTphl, KOTOpbIE OyayT HCHONB30- |
BaThCs IIPU CO3aHUU U MOJIETIH U pa60Te ._IJ [pynner ceveHuit
C Hel, puc. 3.8.

Komanga 3anpernts Moaudukanmio
Moj1eJIi 100 yCTaHABIMBAET, TUO0 CHU-
MaeT OTpaHWYECHUE Ha BBINOJHEHUE KO-
MaHZ, KOTOPBIC MOTYT U3MCHUTH COCTOA- % MNpoekTMpoBaHME M30NMPOBAHHBIX Y3N0E
Hue mozenu ['emapa-A.

Komanna I'pynnbl 3;1eMeHTOB 1711 IPO-
Bepok nmo CII ucnosp3yercs s ompe- ¥Tunuel i
JICJIEHUS] HENPEPBIBHBIX YYacCTKOB KOH-

CTPYKTHBHBIX JIEMEHTOB, CEYEHHE KOTOPBIX UMEET OJAMHAKOBYIO TOJIIIMHY MOSICOB, CTEHKU U OJIH-
HAKOBYIO IIMPUHY TOsCOB. BbICOTa CTEHKM Ha ydacTKe MOXKET ObITh epeMeHHOU. ['pymel anemen-
TOB MCHOJIB3YIOTCS MpH BbIMoHeHUH nposepok no CIT 16.13330.2011, cm. 7.5.

VYy4acTok, coaepKalui IpyIy 3JIE€MEHTOB, 3aJaeTCs AByMs CCUCHHUSIMU B AUAJIOIOBOM OKHE, PHC.
3.9. [IpeaBapuTtenbpHO rpymmna co3aaetcs: u umenyercs, puc. 3.10. ITocne pa3ouenus 6anouYHbIMU dJ1e-
MEHTaMH, rpymnna OyJeT coepKaTh 3JIEMEHThI, Ha KOTOpbIE Pa30UT Y4acTOK MEXAY JABYMS CEUCHHU-
SIMU.

Komanna M3rubaemble KOHCTPYKTHBHBIE 3J1€MEHTBI HCIIOJIB3YeTCs JUIsl ONpeesieHus: u3rubae-
MBIX U CKaTO-U3rn0aeMbIX KOHCTPYKTUBHBIX 3JIEMEHTOB, /Il KOTOPBIX MTOCIIE 3TOT0 MOTYT OBITH IO-
J00paHbl CEYECHNUS, YI0BIETBOPSIOLINE YCIOBUSAM IPOYHOCTH P MUHUMAJILHOM Macce, cM. 7.3. W3-
ru0aeMblif 2JIEMEHT 3aJ1aeTcsl ABYMsI WUl OoJiee CeUeHUSIMU, CIIETYIOIIMMHU CJIeBa HAIIPaBo JAJIsl JIEBBIX
KOHCTPYKTUBHBIX JIEMEHTOB, U CIIpaBa HAJIEBO JJs NIpaBbiX. IIepBBIM M MOCIETHUM CEUEHUSIMU
JIOJKHBI OBITH OCHOBHBIE CEYEHUS], OCTAJIbHBIE CEYEHHSI BBIOMPAIOTCS U3 JOMOJHUTEIbHBIX CEYEHHH.
Wurepdeiic komanapl aHanoruueH npeapaymeid ['pynnbl diaemenToB aisi npoBepok mo CIT).
[IpenBapuTenbHO U3rnOaeMblii KOHCTPYKTUBHBIN 3JIEMEHT CO3JaeTCs U UMEHYETCS.

3aNPETHTE MOSUEUEILHMHED MOSEMN

(==

L, Tpynnkl 3nemenTos ana npoeepok no CI

Tl

JL, VzrnBaemele KOHCTPYKTMEHEIE 3NEMEHTEI
OnpesenuTe MaKpo3NemeHTEl

Twne npodrneld ceqeHnid pamel

KoHBEpTMpPOEaTE TUNCELIE HAMPY3KW B NPOW3BOABHBIE
KoHeBepTMpOBaTE TANCEYHD pamy B NPOWSBOAEHYHD
F Koneeptupoeate gain SCAD-=NASTRAMN

[ Pacuer nporowHos
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MapameTpbl MOgENN =
Harpysku 1 Boz0eHcTEHA 3aKpEMNEHMA 1 LWAPHUDE! THMOELIY pat
£ CHuM 2.01.07-85 [ ABTOMATHHECKM PACCTAEWTE WAPHKPE

€7 CN 20.13330.2011

[v ABTOMAETHYECKM HASHAYMTE SakpenneHHa

Bemmcnenwe PCY

[ Brawuare 6 PCY "cnateie'" KOMEWMHALMK SarpuseHIHi

[ Bemucnare gononHurensHele PCY no kpurepuar Sigma_eqy

[v [MpureHaTE koshhuyMeHTel coveTadm9i, n 6.4 CM 20133302011

F.o3 b LUMEHT Bl YoNOEMIE padoTkl

¥ CANA pUrenel 1.00 MpuHaTS
¥ ANA KPAEHUE KONOHH 0.95

¥ C ANA CPEIHME KONOHH 0495

Brixog

-

Puc. 3. 8 [TapameTpsl, HCTIOIB3YEMBIC TTPH PAOOTE C MOJICIIHIO

Co3naHwe rpynn anemMeHToB

CoznaTe rpYNnel 3 NEREHTOE N0 Yr0n4aHKID

Tekywas rpynna Leeria
[ — - NeBan koNOHHE BHWZY
J MeBan KONOHHE B CTBIKE C PUrEnEr

TNeEkIi pUrens B CTRIKE C KONOHHDNA
TNeERf pUrent & KoHEkKE

MNpagan konoHHE BHWSY

I'Ipaaaﬂ KONOHHA B CTRIKE C QMrEnSh

LosaaTs rpynny 3 emerTos i MNpaBeiii purent B CTBIKE © KOADHHOE

MNpaekIi pUrenk B KOHEKE

YHpanume rpynny 3 nereHTos CedeHue 1

Ceueue 1[npae]

YaanuTe Bce rpynnel

CeveHua rpynnel 3 NEMeEHTOE

NeEan KoNoHHA BHWSY
NeBan KONOHHE B CTEIKE C PUMEnE

Haanire cevsHue |

NoBaEWTE CEYEHME B FPYMNY 3 NEMEHTOE

MplirdeHUTE JAEEpWMTE |

Puc. 3. 9 /lnanmoroBoe OKHO CO3IaHUs TPYII 2JIEMEHTOB
Co3JaHVe rpynm 3AeMeHTOE  [mtm|

HazBaHue rpynnel 3 NeHeHTOE

|F'Hrer|b neg|

MpUHATE OTHEHITE |

Puc. 3. 10 J/InamoroBoe OKHO CO37aHUs TPYII JICMEHTOB

PyKO BOACTBO MNMoOJib30BaTeNA
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C nomoribto KoMaH/ bl MOHTaKHBIE CTHIKH U OTIIPABOYHbIE MAPKH MOKHO BBECTH B MOJIEJIb 1aH-
HbIE€ O MOHTa)XHBIX CTBIKAX, a TAK)KE IIPUCBOUTH HA3BaHUS OTIIPABOYHBIM MapKaM, cM. puc. 3.11-3.12,
KOTOPBIE 3aT€M MOT'YT OBITh 0TOOpa)KE€HBI Ha MOJICJIN M BHIBEICHBI B TEKCTOBBIN (hailil.

ﬂ

 MoHTaMHEIE CTEIKK

INeBan konoHHa BHMEY
NeBaA konoHHa BESpxY
NeBRIF pUrens Mo KPaK KonoHHE! |

‘ NoBAEUTE CTRIK I

K.onex . Ypanme cThik
Mpaekii pHrenk No KPam KoNoHHE

MNpaEaA koNOHHE BEEpXRY
MNpaEaAa konoHHa BHMEY

DYHETHTE CMCOK, |

[P MSHEHEHMM COMCKS CTHIKOE CYWECTEYOWWE OTNDAB0YHEIE FMADKK Y1 ANAKTCS

CozaaTe oTNPaE0YHEIE MapKK | SaEepWTE BRIGOD

Puc. 3. 11 JlnanoroBoe 0KHO 3aaHUsI MOHTAXKHBIX CTBIKOB

x
Huaorep ornpasoyHoi mMapki |-|

CTeIk & CTeik B
MeBan EONOHHA BHMEY |I'Iesa:;| K.ONOHHA BEEQXY
HareHOEaHWE OTAPAE0YHON FapkM IKu:unDHHa nesan

Mpogon#KTe OTrMEHHTE:

Puc. 3. 12 JInanoroBoe OKHO CO3/IaHHSI OTIIPABOYHBIX MapOK

C nmomomnipto kKoMaHasl TuNbI mpoduiieii cedeHUid pamMbl Uil KOJIOHH M PUTEJICH THIIOBBIX pam
HA3HAYAIOTCs MO0 CBapHEIE, TNOO MPOKATHBIE ABYTABPHI, TH00 ceuenus TpyO mo TOCT 30245-2003,
puc. 3.13. Tun npoduist KOHCTPYKTUBHBIX 3JICMEHTOB IPOU3BOJIBHBIX PaM Ha3HAYAETCS TIPU 3aJITaHHH
KOHCTPYKTHBHOTO DJIEMEHTA.
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o

Tunbl NpoGMAER KOHCTPYKTMEHBIX 311...@

" Bre cEapHbE * PazaquHoro THNA

(" Bre cTaHoapTHEIE

*0TrEYEHE! CTAHLAPTHEIE NEOPHIM

BHEWHKWE KonoHHE
%4l Flirene

[pHHATE OTHAEHMTE

Puc. 3. 13 J/InaoroBoe OKHO 3aJjaHusI TUIIOB TTpodrIeii

Komanna OnpeeauTs rpyniy ce4eHui HCIONb3yeTcs U CO3AaHuUs TPYII CEYEeHU, BHYTPH KO-
TOPBIX NapaMeTpbl ceYeHUI OyayT U3MEHATHCS CUHXPOHHO MPU U3MEHEHHH MapaMeTpoB 0a30BOro
ceueHus, puc. 3.14. DTOT UHCTPYMEHT II0JIE3€H, B YACTHOCTH, IIpU noadope cedeHuil pamel. [lpu
T000M M3MEHEHUH MapaMeTpPOB PaMbl, CEYCHUS TPYMIBI OyIyT U3MEHEHBI B COOTBETCTBUU € 0a30-
BBEIM CEUCHHEM U C MPABUJIOM TpyHIbl. Hampumep, UMEeT CMBICI CO3JaHHUE TPyl U3 JTOTIOTHH-
TEJIBHOrO ceyeHHs Ha purese (0a30BOro) U ceueHus: B KOHbKe ¢ npaBuioM "PaBHasi To/IuHA CTe-
HOK M MOJIOK, IIMPHHA MOJIOK", JUISI TOTO YTOOBI 3TU MapaMeTphl CEYEHUsI B KOHbKE U3MEHSUIUCH
ABTOMATUYECCKU TIPU MOIU(DHUKAINH JTOTIOTHATEIHFHOTO CEUCHHMS.

C nomomnipto koman 15l KoHBepTHPOBATH THIIOBYIO paMy B NPOU3BOJILHYIO IPOBOUTCS MpeoOpa-
30BaHMsI THIIOBOW paMbl B MPOU3BOJIbHYIO, TIOCIIE Y€Tr0 ¢ Hel MOTYT IPOU3BOIUTHCS OTEPALUH J10-
CTYIIHBIE TOJIBKO I paM MPOU3BOJILHOTO THIIA.

Komanzga IpoexTHpoBaHHe W30JIMPOBAHHBIX y3JI0B ITO3BOJISICT BBIMOIHITH TPOSKTUPOBAHKUE TH-
MOBBIX Y3JIOB compspkeHus. [Ipu 3 ToM reomMeTpus y3ia ¥ pacueTHbIE COYETaHHS YCUIMN 33aJal0TCs
nosib3oBaresem. [Ipumep naneneit maTepdeiica mokasan Ha puc. 3.15-3.16.

[Tocne 3aanus UCXOMHBIX JAHHBIX JUIS MPOSKTUPOBAHUS Y3714 BBIMOIHSIIOTCS MPOLEAYPHI, OMHCAH-
ueie B 1aBe 8§ — [IPOEKTUPOBAHUE TUITOBBIX Y3JIOB.

[IpoekTupoBaHye H30TUPOBAHHBIX Y3JI0B MOXET BBIMOIHSITHCS JINOO B OTACILHOM IIPOEKTE, 00 B
MIPOEKTE KaKOU-T1OO0 paMbl.
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Co3aaHME W PeaaKTUPOBaHWE TPYNN CEUeHWH =
Tekywan rpynna
Negan konaoHHa vI CoznaTe HOBYK rpynny HaanuTe TERYWYD rpynny
CosaaTe rpynnkl CEMEHMA MO Yr0M4EHMD W areHTE NpaByno rpunned Hoanire Bce rpunne

— MNpaeuno gna cedeHKi & rpynne — CeveHMA, HE BKAYEHHEIE B TPYNMEI B KAYSCTES SAEMCHMER |

{ PaBHaA TonWMHA CTEHKM M Nanak, J1EEaA KONOHHS B CTHIKE C DHIENER

JeBRIi pUrent B CTEIKE C KONOHHOE
{* PaEHaA TOAWMHA CTEHEM M NONOK, WHEHHE Mook MpaEas KONOHHA B CTEIKE © pUrEneh
{~ Boe napameTpel CEMEHME DIMHAKOER! MpaBeii pUrene B CTLIKE G KOAOHHOM
P R o CeueHue 1
{ PaeHad BbIcoTa CTEHKM Ceverie 1(npae]

{~ PagHanA WipkHa nonok,

— CeveHKA rpynnkl

MNepeoe cevyeHWe rpyNNEl AENASTCA GaS0ELIM

JIEEaA KONOHHS B CTEIKE C PHIENER
Neean konoHHaE EHKZEY

JoSaEHTE cEYEHUE B FRYNMY

HaszHa4uTe GasoEoe ceveHWe | YaanuTe ceyeHme

MplareHTE SAEEpWMTE

Puc. 3. 14 JInanoroBoe OKHO CO3JaHMsI U PEIaKTUPOBAHUSI TPYIII CEUEHU I

MpoeKTMPOBaHWE M30NMPOBaHHLIX Y3N0B [
E
iz || ] o] e
Hoekii yzen Hpanure ysen
Britpate ysen [NepeMreHoBaTE
Konuposate yzen JaBeplTE

Puc. 3. 15 JIluanoroBoe 0KHO MPOEKTUPOBAHUS Y3JI0B CONPSKEHUS

Boi6op TMNa y3na

Tunyzna
= ;ﬁ_ﬂgg__r_g_g_g_gﬂ_ﬂ_?_i: " OnupaHu1e pHrEna Ha KonoHHY
" % naHuesDe CosgMHEHME " KpaHoean KoHCONE

BrinanHuTE

Puc. 3. 16 /IuanoroBoe 0KHO BbIOOpa TUIIA y371a CONPSKEHUS
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# FeoMeTpra NPoOdUA ¥ PACUETHBIE COYETAHMA YCUAWA =N =R
Tun yzna - Ga3a KoAoHHL! CeapHon aEYTaER
Kb AR eEE |ﬁasa 1 MapaMeTpel CEAPHOMD CEYEHMA (k)
Z1 WuprHa eHewHeH noakd (1] 200
PacyerHble COMETEHMA YCMAME 4NA KONOHHE
TonwmHa eHewHeit nonku (h1) 14
N ikH] MzikHr) | Q1cH) | —
Min N 0 0 1 Bricora cTenku [h)
b [ n 0 0 0T, TonwuHa cTedk  [b] 3
Min Mz 0 0 0 uptHa BHYTPEHHER NoakMW [B2]  |200
il 0 0 0 TonwwmHa eHyTpeHHei noaku (h2) |14
Tun npoduna v

o CeapHom ¢ [NpokatHoi {* [CeyeHME KonoHHE

Tun W NapareTpel Bazkl KOoNoHHE! |

| JaBeplWTE

Puc. 3. 17 JInanmoroBoe OKHO 3aJjaHusl YCIOBUM MPOSKTUPOBAHUS Y3714
Komanna UucTrpymentsl = KonBepranusi ¢aiiioB SCAD-NASTRAN BbI3bIBaeT BCTPOSHHYIO

YTHINTY, KOTOpasi mpeoOpa3yeT TeKCTOBLIH ¢aiin pacuetHoit monenu u3 popmara SCAD B popmar
NASTRAN, cwm. puc. 3.7.

KoHeeprauwa dannoe moaenu Scad-Nastran @

o OpMAT 3KCNOPTa CEYEHME
........................ & K oHBERTUROEATE
........................ Drrpermo dain SCAD

~
Pazmepel OTkpeTE dain NASTRAN Brimon |

Puc. 3. 18 J/InanoroBoe oKHO KOHBEpPTALIUH (aiisia pacyeTHON MOIEITH

Komanga UHcTpyMeHTHI = Y THIMTBI OTKPBIBAET JOCTYI K paCUE€THBIM ITPOrpaMMaM, Ha3HaueHHE
KOTOPBIX ACHO U3 MAHCJIM MCHIO, IPUBCICHHOI'O HA PpHUC. 3.19. I[I/IaJIOFOBLIe OKHa YTUJINTBI pacdycTa
MIPOM3BOJILHON OaJIKK ¢ yueTOM IMPOOJIbHBIX YCUIINI npuBeeHo Ha puc. 3.20, 3.21.

Bbl4NCAEHNE FTEOMETPUYECKMX XaPAKTEPUCTUK CEYEHMI

KpyTinbHaa ycToi4MBOCTI CTEPXKHENR NPY OKaTn

WzrnBHo-kpyTunbHas yCTOMYNBOCTE TOHKOCTEHHBIX 6anok npu usrnbe

YCTOWYMBOCTL CTOEK NEPEMEHHON KECTKOCTH NPU LEEHTPANBHOM CKaTH

Pacuyer HepaspesHbix 630K NEPEMEHHOMO CEYEHMA Ha YNPYrOM OCHOBaHNN

Puc. 3. 19 IlogmeHt0 yTUIUT
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Pac4eT HepaspesHl

Howep Ganku

Banok Ha ynpy

—

OCHOBaHHA

| PesyneTarel I [paduku I

000 «ABTomMaTM3ayma NpoekTHbIx PaboTt»

Haspanue IEEa MEHM

[~ MoroaHbie AaHHLIE

14400000
500 10000000

14400000
10000000

MapameTpel y4acTra Ganku

Tun napameTpa |1. M3ruBHan KECTEOCTE Ha YMACTEE j

uHeiiHoe Watmenere napavetpa [

OmHa 0 Maparerp |0 Ceuerye 1
Dotasute
Berasmre Haane

x|

Hogan Ganka |
BcTagiTe uz aprisa |
YeTaHosMTE Ganky |

OYUCTHTE SpsHE |
BeinoHiTE paceT

Brixog |

PacyeTHas Monens

Puc. 3. 20 /IuanoroBoe 0KHO pacyera NpOU3BOIbHOM Oasiku
x

PezyneTare | TpadukK |

2600
2400
22009
2000
1800
1600
1400
12004
1000

00

600

400

200

Yron NosopoTa ceveHua Fi

PESKUMA YpYrora ocHoBaHIUA R

LEeT mamia

T OAWKHE AHHHM |3 3,
Keoaddyuert |1 -

Brison rpasuka |

PyKO BOACTBO MOJib30BaTeNA

Puc. 3. 21 JIlnanoroBoe OKHO OTOOpaKEHUS Pe3yIbTaTOB
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3.7 KomaHgabl paboTbl C KapKkacom 34aHuA

JUid co3naHus Kapkaca B JIMalOrOBOM OKHE KO-
MaHJbl Paia = HoBbI NPOEKT CIEIyeT BBI-

I OBlKe NnapaMeTphbl KapKkaca

Opate onuuto Kapkac 3panus, puc. 3.22. ITocne | WaBnon kapraca

3aJlaHus MapaMeTPoOB KapKaca U HakaTus KHOIKU
I[IpunaATh noCHEAOBATENIBHO TMOSIBISIOTCS OKHA
co3nanus mabsoHa pam, puc. 3.23, 3.24.

Ao6aBnTE pamy B KapKac
BeibpaTe pamy M3 Kapkaca
KonWpoBaTk pamy Kapkaca

[Tocne co3manus mabnona B I'1aBHOM MEHIO ¥ A3NHTb pamy KapKaca
MOSABJISIETCA HOBBIA NMyHKT — Kapkac 31anus, Ko-
TOPBIN COJEPKUT KOMAHJIbI YIIPaBJICHUS abI0-
HOM U paMaMHM KapkKaca:

MPHCBOMTE reoMETPHID WabnoHa pame
MPHHATE FEOMETPHHD PaMbl B Ka4ecTee wabnoHa

Komannma OOuime mapameTrpbl Kapkaca WMnopT W30AMPOBaHHOH pate!
MO3BOJISIET M3MEHUTh pa3Mep 3JaHus 110 SKEMOPT Patbl B OTASMEHBIN 3pxHE
OCH W YCTaHOBHTH (PHKCHPOBAHHBIC Iapa-
METpHI KapKaca,

m OTobpaxerne kapkacajPambl  Chrl+S

C IIOMOIIBXO KOMaH/bI Ilab0n Kapkaca B KadC€CTBC aKTHBHOM paMbl YCTaHABJINBACTC
mabJIOH U II0JIL30BATEINIh MoJIy4ac€T BO3BMOKHOCTb C HUM pa6OTaTI);

C nomotipio KoMaHabl Jl06aBUThE paMy B KapKac CO3/1aeTCs HOBas pama, 1ocje 4ero oHa
CTaHOBHTCS aKTUBHOW M OTOOpakaeTcsi B rpa)iuecKoM OKHE;

Komanga BeiOpaTs paMy u3 kapkaca Mo3BOJSIET clielaTh BHIOPaHHYIO paMy aKTHBHOW U
0TOOpa3UTh ee B rpa)uueCKOM OKHE;

C nomouisio komanasl KonupoBath pamy Kapkaca co3/1aeTcsl 0JJHa JIM HECKOJIbKO HOBBIX
paM KapKkaca Kak KOITUU BEIOpaHHOH pambl;

Komanna YaanuTs pamy U3 Kapkaca CIy>KUT s YAAJICHUS paM;

C nomomuipto komaH 16l IIpucBONTHL MapamMeTpsbl A0JI0HA paMe Ha BEIOPaHHYIO paMy Ie-
PEHOCSTCS BCE FeOMETpUYECKHe apaMeTphl 1a0JI0Ha;

C nomomrpsto koMaHabl IIpUHATH MapamMeTpbl pamMbl B KadecTBe 11a0JI0HA BbIOpaHHas
pama NpUHUMAETCs B KauecTBe 11a0JI0Ha KapKaca, a PeKHUN 11a0JIoH yaaseTcs.

Komanna UMnopT u30/1MpoBaHHOM paMbl IMO3BOJIIET UMIIOPTUPOBATH PaMy U3 JPYTroro ap-
XUBA,;

Komania IkcnmopT pamMbl B OT/1€JIbHBII apXHB IT03BOJISIET CO3/1aTh APXUB C MOJICIBIO OTHOM
U3 paM Kapkaca,

C nmomoinpro komauael OTodpakenue kapkaca/Pampl (Ctrl+S) MOXHO BKITIOYATh WK BbI-
KIIF0YaTh OJJHOBPEMEHHOE OTOOpaKEHUE BCEX paM KapKaca.
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x

Beitiop BHna mMogeny
™ Tunosas para ™ THNaBRIE YSEI CONPANKEHMA

™ Patia NpoH3B0AEHIH KOHDHIYPALHH {+ Kaprac saaHua

= CermeHTHan pama

K.apkac znaHus I

HazgaHue mpoekTa InDDBKT 1

Pazmep s0aHAA N0 0CH (b |4DDDU

I PUKCHPOEAHHEIE NApPaMETPEI KapKaca -

Tun par®
K.0AMYecTED W pasMep NponeToE™

[e0METPMA BAZ0BRIK CEHEHMM
LonanHHTENEHEIE CE4EHHA

CyYMMAPHLIH pasMEp NPONETOR Pefpa

YKnoH purensd K3 PMUMEHTEI PACYETHEN LAMH
Bepxtan otmerka purens THNOBEIE HAMPYSM

HutHAR oTHETEE pUrensi ] NpomssoaeHeE Harpysts
MPHEASKE BHEWHME KOAOHH [] K.paHoBkie HarpuyskK

Tun npopuaei
i | o

MpuHATE | OTreHITE |

Puc. 3. 22 Onpenenenne GUKCHPOBAHHBIX ITAPAMETPOB KapKaca, 3aJlaHue pa3Mepa 3JaHus 10 OCH
x

— BreiSop BMaa KOHCTPYKLLMMA

{+ Tunosas para {~ CermeHTHan para

{~ Pama NpoMaBonbHOH KOHSHUrYpaLM9

— TunoeaA para
HazgaHue NpoekTa |

Briop parel no oSpazuy IHDDEKT 1

MranopT pardst | CurirdeTpa W MHoronponeTHaa parda [ HWCAO KOHBKOE |1 3,
OgHockatHan pama [ Hucno nponetos W
— ConpameHm1a 4 »
FpaiHiy KONoHH © $YHASMEHTOM Plrena ¢ KpanHHK KonoHHakK LI EREHICH ID vi
o o i o

Wl apHMpHoe Aectroe LW apHHpHDE A ecTroe Mpusre

| OTHEHMTE
“0 - ANA OAHEET 3HHBIX P

Puc. 3. 23 Beibop Tuna pamsl 1y1st mabioHa

leoMeTpHA WabnoHHOA paMbl KApKaca 3 aHdA |
[ Yueno nponeTos |1 57 Mposet () ID
— FE0METPHA KpaiiHUE KONOHH W pUrenst r |
Neeklz Mpaeee SOMETRHA MPONETOE
MpHERAZKEA KONOHH OTHOCHTENEHD
PastHEOYHER Ocef (i) ID ID
OTreTka HHSa KoAOHHE [pr) |-2DD IU
OTHETEA BEPRE KOAOHHE (M) I?gug Ig bR G =] |
YknoH purens (%] |1 0 ID.DD [eoreTpua Ga30B6IE CEYEHHEA |
YknoH purens [rpaa) |5_?1 ID_DD
YknoH konorHe! [%] ID o0 ID 0
[V ABTOMETMYECKH PACETABMTE WAPHKDE!
[V ABTOMETHYECKH HIZHAYHTE SakpEnAEHA
F.o3 POUUMEHT HALEKHOCTH N0 OTEETCTEEHHOCTH COrMacHD
FOCT 27751-88* HanesHOCTE CTROMTENBHEIX KOHCTRUKUMA - iy I‘I T pUHATE | OTHEHHTE |
W DCHOEaHWE. O CHOBHEIS NON0HEHWA MO pacyYeTy

Puc. 3. 24 3ananue reoMeTpUYECKUX ITapaMeTPOB IIa0JI0OHA paM
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4 Co3paHue reoMeTpmueckon mogenu — meHro Nfreometpusa

I'eomeTpuueckas MOZENIb paMbl SBJSIETCSI OCHOBOI I MOCTpOe-
HUS KOHEYHO-IJIECMEHTHBIX ceTOK. [Ipoliecc mocTpoeHus: reomer-
pUYECKON MOJEN HayMHAaeTCs C 3a/laHus OO0Illeld reoMeTpuu
pambl B JAMAJIOTOBOM OKHE, KOH(HTypalus KOTOPOTO COOTBET-
CTBYET BbIOpAaHHOMY THITY PaMbl.

3ananue oOIIel reOMEeTpUU paMbl OCYIIECTBISETCS JIMOO
komanioi I'eomerpusi = O0mas reoMmeTpusi pambl, JHOO TI0-
cienoBaTeabHOCThIO KoMaH ] Pailin = HoBas cxema; <IIpume-
HUTL>.
B 3aBrucuMOCTH OT BBIOPaHHOTO THIIA PaMbI T€OMETPHUSI 3a7aeTCs
00 B TEPMUHAX PaMBI, THOO B TEPMUHAX KOHCTPYKTUBHBIX dJIe-
MEHTOB.

4.1 Co3aaHue reomeTpuun TMNOBOW paMmbl

FeoMeTpra Pac4eTHasa Modens CeTka

il Ofluas reoMeTpHA panbl

z

-~ TO4YKH

/ TnHKH

B KOHCTPYKTHEHBIE 3NEMEHTE

P vznei conpakerii

L AononHUTENEHbIE CEYEHHS
MonepedHele pefipa MecTKoCTH

MpoAcnEHbIE pebpa KecTKOCTH
I CedeHna pasbeku

ﬁ 3aaaHu1e rpynnel pebiep ¥ecTKocTH

FCOMeTpI/IH THIIOBOM paMbI OIIPCACIIACTCA YHUCIIOM U pasMCpOM IIPOJICTOB, HpI/IBH3KOI>'I M BBICOTOH KO-
JIOHH, YKJIIOHOM pnreﬂeﬁ, W HAYMHACTCA C BI)I60pa OCHOBHBIX IMApaMCTPOB B JUAJIOTOBOM OKHE, pUC.
4.1. Ilocae Ha)kaTUS KHOITKH HpI/IMeHI/ITI), B CJICAYIOIIEM JUAJIOTOBOM OKHE, pHC. 42, Ha3Ha4dYaroTcC:A

YHCJIOBBIC 3HAUCHUA ITapaMETPOB, ONPCACTIAIOINX KOHCTPYKIUIO PaMBbI.

[Tocne 3agaHns reoMeTpUU KpaifHUX KOJOHH M pUTENIEH ¢ MOMOIbI0 KHONKY I'eomeTpus npo-
JIETOB 33/Ial0TCS pa3MephI MPOJIETOB, 3aTEM HA3HAYAIOTCS TUTIBI PO uIIeH (CBapHbIE WK CTaHAAPT-
HBbI€) JUIsl KOHCTPYKTHBHBIX 3JIEMEHTOB pambl. [lociie 3Toro Ha3HayaroTcs pa3Mepbl OCHOBHBIX cede-
HUH paMbl B I1AJIOTOBOM OKHE, [TOKa3aHHOM Ha puc. 4.3.

[Tpu n3MeHeHnu M0O0T0 U3 3a/laHHBIX ApaMEeTPOB, TEOMETPUS PaMbl aBTOMAaTHUECKH Iepe-

CTpauBaeTcsl.

[Ipumep co3maHus TUIOBOM paMbl IpUBEEH B paszzene 13.1.

BreiGop exaa mogenm
(* Tunosan paraa

" CermeHTHas pama

OTneneHanA para ]
Tunosas pataa

HassaHue NpoEKETa

ConpameHus

" WapH1pHoe

" Para npoMsE0neEHON KOHPHMYPALHH

Hosbi npoekT

™ TuUNoBLIE Y3kl CONPAXEHMA
™ Kapkac 30aH4A

™ Paveepr

=

K.pakiHu= KOAOHH G yHESMEHT O

" HecTkoe

CpeaHu= KOAOHH C yHESMEHT O

¥ AecTroe

BriGop patdel no oGpazuy | CurreTpua v MuoronponetHas para v

Purena c EPAAHMMM EONOHHARM

" |lapHupHoe  ©* HecTroe

Yucno koHekoe |1 a

Yuecno NponsETOE |2 —
-

Yucno yposrer® g =

*0 - NA OQHOITaXHEIX par

MpHHATE

OTHEHUTE

Puc. 4. 1. JInamoroBoe 0OKHO 3aJjaHUsI OCHOBHBIX TTapaMETPOB TUIIOBOW PaMbI

PyKO BOACTBO MNMoOJib30BaTeNA
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leoMeTpuAa TUNOBOW pamel

HazBaHWe npoekTa |I'I|:u:|EKT A

Cumtierpua [ Yucno nponeroe |1 :|¢ Nreimer(cid, 18500 ngHHDBCH;I;z:s: t;':::smfi 3250
T By30EaR LApWHE k] [5000 PASAMBOMHON 0CH [rra)

[E0METPMA EPEGHHIY KONDHH M pHrensk

MeEse Mpassie [E0rMETPMA NPOAETOE
MpHEAZKE KOADHH OTHOCHMTENEHD
PasOMEDYHENR OCER [Pra] |':I |':I
OTHETEA HWZa KonaHHE! [rra) |I:| |2I:|I:| T Wbt MpOEnE
O e =2 (e () 4500 [E0rMETPHA A3Z0BLIY CEYEHMI
HynoH purena [%] 14
HeknoH purens (rpaa) |.'-".E|? |-F".E|?
HrAoH kanoHHE! (%] ||:|_|:||:| ||:|_|:||:| MogcTponyieHEE Gankq |

[ YenoH no BHYTPEHHERMY NOACY
[w [OoHoCKATHaA para

[v AETOMATHYSCKM PACCTABMTE WSPHMPE
K. PPHUMEHT HALEXHOCTH N0 OTEETCTEEHHOCTM COMNACHD

MOCT 27751-88° Hage#HOCTE CTROMTENEHBIX KOHCTPYELME - o v ABTOMATHMECKM HASHANMTE 3KPENNEHUA
, ;
M OCHOEEHWE, 0 CHOBHEIE NONOKEHMA N0 pACYETY

[MpHHATE OTrEHMTE |

Puc. 4. 2. JlnanoroBoe OKHO 33JJaHUS Pa3MEPOB, OMPEIEIISIONINX T€OMETPHIO TUTIOBOH pambl

3aiaHve BAa30BLIX CEYEHMIA paMEbl @

Cnmcok, ceusHMG TEyTaBPOEDE CEYEHUE l
INeEan EonoHHa BHMEY [H-h)
MNeBan KonoHHa B CTeIKE ¢ pyrensgm [B-6) CeapHOi ABYTAERD l
MNeBkIl pUrent & CTelKE ¢ KonoHHOH [B-B)
MNeBkiil purent & koHeke 7] [NapardeTpel CEApHOMD CEYEHMA (1)
CeveHue 1 [E-E] : ! .
Mpaesii purent & kaneke [T Z1 WwprHa BHewHed noakw (B1] 200
[paBrii pHrenk B cTelKe © KonoHHoH [B-B)
Ceustue 1[npas] [E-E] TonwwHa erewHei noaku (1] |10
MNpagan koNOHHE B CTRIKE C pHrenstd [B-E] li
MNpagan KoNoHHE BHUSY [H-4) 1 Beicora crenti [h] 25l

u_.l._—"' TonwdHa cTeHkud [b) lEEIi

WpHa BHYTREHHEDN Nonkl [(b2] (200

Ofia3HaYEHME CEuEHA TonwmHa BHYTpeHHed nonku (h2] |10
BHyrpetee Ak :‘v : ! [~ MardeHUTE NpodUnE CEYEHLA

F.onWpoBaTe MpUrEHKTE

YHHPHUMPOBATE CRYEHMA | JaEepuuTe

Puc. 4. 3. JIlnasioroBoe OKHO 3aJIJaHWsI OCHOBHBIX CEYCHUI TUIIOBOM paMbl
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HO,[[CTpOHI/IJ'IBHBIe 0aJKu MOKHO BKJIFOYATh B MOZICJIM MHOTI'OITPOJIETHBIX OJJTHOKOHBKOBBIX paM.

HOCKOHBKy npeamojaaracTcs, 4To NoACTpPOIIHUIIbHBIC Oanku OIMUPAOTCA HAa BHYTPCHHHEC KOJIOHHBI CO-

CCAHUX paM, KOJIMYCCTBO ITPOJICTOB U I'COMCTPUSA PAMBbI 3a1a0OTCA TAKHUM K€, KaK JJIA COCCAHUX paM

C BHYTPECHHHUMH KOJIOHHAMH.

Ceuenus npeamnojgara€MbeiX BHYTPECHHUX KOJIOHH M CEYCHHA HaJl KOJIOHHAMH TaKXKE JOJIXKHBI

OBITH 3aaHbI.

[TapameTpsl MOACTPONUIBHBIX PaM 33/1al0TCS MPU 33JaHUU TE€OMETPUU pPaMbl B TUATIOTOBOM
okHe komaHbl ['eomeTpus = O0mas reomerpus pambl HaxxatueM kHONKY <[loacTponuibHbie
0aJIKi>, IpU STOM OTKPBIBAETCS OKHO, MIOKa3aHHOE Ha puc. 3.2.

NMoACTPONHMABHEE BankK 1[
— CnMcok ceveHqi
Yucno Sanok Caaproil asyrasp |
|1 3' — MapareTpel CEapHOrD CEMEHMA [khd]
< Pama cHMmMeETpmrYHa » Z1 WupkHa EHewHER nonku [B1] 240
TonuuHa sHewHes nonakH [h) I'I 2
— Tunel npogunel Ganok — [~ TyN Ganok  BEMOMHTE B PACHSTHYO MOLEE | o Bl ey (1) 1005
(+ Bce cEapHbe (* Bce paspestble & ToacTporabHele Saku T TonwuHa cTeHku () IB.D
™ Boe cTaHoapTHeIE ™ Bee HepaspesHee WwptHa sHYTperHei noaku (b2] | 240
" BHYTPEHHME KONOHHE!
{7 PasamuHoro THna " PazmuHora Tuna TanwmHa EHUTReRHEs nonku (h2) |12
*OTHEYEHE! Gaku S . *OTMEYEHE! i~ Kanuuecteo nponeTos —_— [~ MaMEHUTE NpOfME CeveHWA
CTaHAARTHEIX NPOSHAEN HEpPaspESHBIE Ganki

[T Bankal

[ Bankal

Crpaea
1] 0

K.onupoeate |

MpreHITE |

MNpuHaATE

OTrEHMTE: |

Puc. 3. 25 JInanoroBoe OKHO 3a7aHus TApAMETPOB TOJCTPOITMIBHBIX 0AJIOK

B nuanoroBom okHe 3aaeTcst 4uCiI0 0ajJoK, TPH ATOM Ha MaHENsIX TUIOB Mpoduiiel u 0ajoxk,
CIHCKa CeUeHU 0ToOpakaroTcsi OANKU C Y4€TOM CHMMETPUU PaMBI.

Jlst 6anku 3aaeTcst KojgoHHa mposieta (Ne mposera) Ha KoTopyto Oanka onupaercs. Ecinu BbI-
OupaeTcs TUI “Hepa3pe3Has’’, HY>KHO 3a/1aTh KOJIMYECTBO paM (IIPOJIETOB) CIpaBa U ClieBa, Ha KO-

JIOHHBI KOTOPBIX OIIMPACTCA 6am<a, HE CUMTasA COCCIAHUEC paMbl. Hy.]'IeBI)Ie 3HA4YCHUs DKBUBAJICHTHBI
paspe3Hoii Oaike.

Boi6upas onny 13 onmuil Ha naHenu BK/IOYUTH B pacyeTHYI0 MoJe/b MOKHO BBIOJIHATH

pacuet nubo ¢ 6amkamu, TUO0 ¢ KOIOHHAMH. 3aJaHHbIE OAJIKU MIPHU 3TOM OCTAIOTCs B 0a3e JaHHBIX
MOJIEIIH.

Ha moactponunbHbIX 6ankax MOTYT OBITh 3aJJaHbI IONIOMHUTENbHBIE ceueHus. TaKxke, ceueHus
MOACTPONMIBHBIX 0aJTOK MOXHO BKJIFOYATh B TPYMIIBI CEUCHUN U B U3THOAEMBIC DJIEMEHTHI JIJISl BBI-
MOJIHEHUS TIOI00pa CeUeHU.

4.3 daxsepku

JlJis paM ¢ MOMEHTHBIM ONHUPaHUEM KOJIOHH Ha GyHIAMEHT MPeyCMOTPEHO peodpazoBaHue
B (axBepkoBble pambl. [[ns sroro wmcmonedyercs ¢aar Pama ¢axBepka B OKHE KOMaHJbI
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I'eomeTpusi = O61asi reoMeTpusi pamsbl, cM. puc. 4.4. [Ipu BriatoueHnuu 3Toro (iara, cCe4eHUs KO-
JIOHH noBopayunBaroTcs Ha 90° BOKpYT BEpTUKAILHON OCH.

Jlnst 3amanust cBs3elt (haxBepka UCTOIb3yeTcs KHomKka <PacTsikku paxBepka>, puc. 4.5.

leomeTpya TMNOBOW pambl

=]

HasgaHue npoekTa |Ees HRAEHH

CHrMETPHA v

E0rETPMA KPAHKE KONOHH W DHrensi

Yucno nponeTos |3 - [E::]Map"'b'm MROET | 22000
lpyz0EanA WHpKHE [rar) G000

N

[ e0METPMA NPOASTOE

Tunel npodgunedi

NN

[E0rMETPHA A3Z0BLI CEYEHMI

MpHEAZKE KOADHH OTHOCHMTENEHD fleetie
PASAUEDYHE OCEE [Frd] |5|:":I |5I:":I
OTHETEAE HMSa KONOHHE! [Fbd] |IZI |EI
OTrETEA BEpXE KONOHHE! [Frd] |4|:||:||:| |4|:||:||:|
YknoH purena [ |2|:| |2EI.EIEI
HeknoH purena [rpaa) |1 1.3 |1 1.31
Yy noH KonoHHE! [%] 0.an |EI.EIEI

[ YenoH no BHUTPEHHERY NOACY

[ DaHockatHasA para

EDI'II:IH}KEHHE PMrena ¢ EPaAHMM EONOHHIM |

MogcTponuneHEIE Ganku

MNP BEINOAHEHMM SHANMEa CHHT AT, YTO PUrens
[ patoTAET Kak Ganka . rokof cTeHKoRH

K. PUUMEHT HALE#HOCTH N0 OTEETCTEEHHOCTH COMASCHD

W OCHOBSHKA, 0 CHOEHEIE NOAO#EHUA MO pPacHeTy

MpUHATE |

[OCT 27751-88" HagewHOCTE CTROMTENEHEY KOHCTPYKLME Th 1

OTrEHKTE |

[v SETOMATHYSCKM PACCTABMTE WaPHMPE

[v SETOMATHYECKM HASHIYMTE SaKpEnNeHHA

[v Parma faxsepra PacTamku fassepra

Puc. 4. 4. JluanoroBoe 0KHO 3a7iaHus1 00IIel reoMeTpun paxBepKOBOI pambl

[HaroHaneHele CEASH

Mponer 2

¢ Pama CHrAMETRMYHA

[pUHATE OTHEHMTE

CeA3m daxeepka

Mnowank NonepesHorD
CEYEHMA (]

1000

]

Puc. 4. 5. /lnanoroBoe oKHO 3aJlaHHs CBsA3eH (haxBepKa

PyKO BOACTBO MNMoOJib30BaTeNA

40



lenapa-A 000 «ABTomMaTM3ayma NpoekTHbIx PaboTt»

4.4 depmbl

B Bepcun I'emapa-A 2022 nosiBuitack BO3MOXKHOCTH 3aJ1aBaTh ()EPMEHHBIC PUTEIU OIHOIIPO-
JICTHBIX paM 1 HOI[6I/IpaTB CCUCHUH.

Jiist co3nanus MOJIeNTd pambl ¢ (PepMEHHBIM pHUTeieM HEOOXOIUMO BKIHOUNTH (hrakok dep-
MeHHBbII puresb B okue HoBblii npoekT, puc. 3.1.

Bridop Broa ronenu
f* Tunosan para " TWNoBEIE Y3kl CONPAKEHKA

" Pama NpoMzE0neHOE KoHGUMYpELHI " Kapkac zaaHuA

{~ CerreHTHaqa pama {7 P axeepk

OtpentHaa pama |

— TunNoBaA parda

HazgaHue NpPoOEETa

CutareTpua v Muoronponetsas pasa
Brifiop patiel no oSpasuy s I b B r

PepreHHblE purens v

— ConpaseHua
K.paifiHuig KOnoHH © SYHLAMEHT Ok Purena ¢ KpailHurA KoAoHHARH HUCN0 KOHEKOE I1 vl

€ WapHupros % Xectroe & lapruproe 0 Kectroe Hucno nponeToe I‘I 3’

Yucno ypoEHER® |1 37

*0 - 1NA OOHOATAHHEL Pard

OTMEHTE

Puc. 3. 26

[Ipu 3amaHuu reoMeTpuu pamsl, puc. 3.2, HEOOXOAMMO 3aJaTh MapaMeTpbl (Gepmbl, HaKaB
kHONKy @epma pureds, B 1uajgorosoM okHe Mcnosinenue pureds, puc. 3.3.
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HazBaHue npoekTa |

Cutaraetpa [ Hucno nponetos |1 3,- Mponer (] IU

pyz0Ean WHpKHa (] (6000

— [e0METPHA KPAFHKA KONOHH M pHrensi

MeEns Mpaesie [ e0rETPLUA NPONETOE

MpUEAzEa KOAOHH GTHOCUTEABHD 7
PASOMEOUHEN OCER [Fk] I

OTHMETE.S HAZa KONDHHE [Fk] IEI Tkl NpodMaER

DmeTca Bepia KonorHbI () IEDDD [e0METPUA BA30ERIN CRYEHMA

HKNOH BEPRHEND NOACE deprsl, % 0.00

YknoH BEpRXHEro NoACA depmel, Fpag (0.0

HenoH KonoHHE!

- n.an
[%]

E= Peprda pUrena

MpM BEINDAHEHMM AHANKWEE CHMTATE, 4TO PHrEs
r panoTAET KAk Ganka o rMaKoE cTeHKO

EDI'II:IH}KEHHE PHrena C EPAAHMMKM KOnaHHSM |

K.0@ pPUULMEHT HANEKHOCTH N0 OTEETCTEEHHOCTMH COrNacHD
[OCT 27751-88* HagewHOCTE CTROMTENEHE KOHCTPUKLMA Th |1
W ocHOBaHME, [ cHOBHEIE NONOHEHMA NO PACHETY

v AETOMATMYECKM PACCTABMTE WADHWDL

[v ABTOMATHMECKM HAZHAYMTE FaKPEMNEHMA

MpLHATE OTHEHMTE [~ Pama pareepra

Puc. 3. 27
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MapareTpel feprk I |:E'-IEHHF|I [MapareTpel CETEM

— MNapar4eTpel feprael

k.onu4ecTED 3 AEMEHTOE
H. rara 2000 HUHHED NOACE

H1. M 1000 |‘| ﬁ

<<\

L,
I L

el
A L ¥

[MpHFEHHTE |

Puc. 3. 28

B 3TOM OKHE Ha COOTBETCTBYIOIIMX BKJIaJAKaX BbIOUpaeTcs cxema (hepMbl U 3a7atoTcs e€ mapa-
METPBHI.

B kagecTBe ceueHuit MOTyT OBITh UCITOJIB30BAHbI MPOGUIIN PA3THUYHBIX TUIIOB, pUC. 3.4.
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MapateTphl fepbl  SEYEHMA | [MapareTpel CETEM

 JNEMEHTEI FEpbI

= I'I_pu:uKaTHble pEyTaEpel P BYEIF-2017

e BeprHuii noac r B anoyHeli
£ HusHMi noAc r E E:E;:::;mwbl“
" Packocel r b CEEMHEI
e [aNOAHMTEABHEI HaN0UHEI

r HononHHTENEHEIR KONOHHEIR

r +]- [Mpodund rHyteie TOCT 30245-2012
- Tpytel kpyrnere TOCT P B30E4-2018
+- Hronku
+- Taspe no TH 14-2-635-86
+- geanepel

+]- H0N00HOK ST aHHEIE NPOFHIH

{7 CToitkM

" OnopHelE packock

MpoKaTHOA ABYTaEp |

rDcTPms:r'|

{* Bano4HbA HOpManeHEIA (B

" LkpaokononoqHe (L

{ KonoHHEIA ()

{ CearHer (C)

= BanoqHel A0nonHKT. (6]

" KonoHHEIR 4ononHnT. (AR

anHEHHTI:l KO BCE 2NEMEHTAM

Beimon |

Puc. 3. 29

ITocne HazHaueHUs reoMeTpuu GepMbl U 3aJaHHsI HAarpy30K, MOXKHO BBIIIOJIHUTB IOA00p ceue-
Huil pepmbl komanaoit [IpoekTupoBanue->
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e

Puc. 3. 30

4.5 Co3pgaHve reomeTpuu NPOU3BOJIbHON paMbl

I'eomeTpust IPOM3BOJIBHON pambl 0a3upyeTcs Ha OCEBBbIX JUHMAX. I 3a/laHUs] OCEBbIX JIMHUM UC-
MI0JIB3YIOTCS IIPOCTEHIINE T€OMETPUUECKUE OOBEKTHI — TOUKU U JIMHUU. TOYKHU MCIIONB3YIOTCS MIPU
3aJJaHUU JIMHUH U JUTSI CCBUTOK Ha Y3JIbl CONPSKEHUSI KOHCTPYKTHUBHBIX 3JIEMEHTOB. TOUKH CO3Aat0TCs
1100 MOJIb30BaTEIEM C MOMOIIbI0 KoMaHAbl I'eomerpusi = Touka, 1100 aBTOMaTUYeCKH B IpO-
1ecce CO3aHus TUHUM.
Komanzga I'eomerpusi = JIMHUS 1TO3BOJISIET CO3AATh JIMHUIO OJHUM U3 JOCTYIIHBIX METOJOB:
® [IOCTPOEHHE JUHHUM B OJJTHOU M3 KOOPAMHATHBIX IUNIOCKOCTEN 3aJaHUEM KOOPAMHAT KOHLIOB JIU-
HUW,
® [IOCTPOEHHE JMHUH B 3-X MEPHOM IIPOCTPAHCTBE 3aJaHUEM KOOPJIMHAT KOHIIOB JIMHUH;
® [IOCTPOEHME JIMHUM I10 ABYM CYILIECTBYIOIIIUM TOUKAM;
® [IOCTPOEHHUE HENPEPHIBHON JIOMaHO! JTMHHUHM I1OCJIE0BATEIbHBIM 3a/JaHUEM KOOPJUHAT €€ TO-
YeK.
Ha puc. 4.4-4.5. npuBosATCS 1MANOrOBbIE OKHA CO3JaHUS TOYEK U JIMHUN. TOUKM M JTMHUU MOTYT
CO3/1aBaThCs TaKXKE B MIPOLIECCE 3a/1aHUsI TEOMETPUU MPOU3BOJILHOM paMbl, B TMAJIOIOBOM OKHE, IPU-
BEJICHHOM Ha puc. 4.6.
Onucanue reoMeTpUH KOHCTPYKTHUBHBIX 3JIEMEHTOB BKJIIOYAET B celsl, puc. 4.7:
e HOMEp JHMHHH, K KOTOPOil Oy/IeT mpuBsi3aHa oceBas JMHUS 3JIEMEHTA;
® BEKTOp OpPUEHTAIMM 3JEMEHTa, KOTOPBIA yKa3bIBaeT MOJIOKEHUE BHEIIHEW I'paHu 3iie-
MeHTa. BHEIHsAA rpaHb UCIIONIB3YETCS, B TOM YUCIIE, IPU Ha3HAUYEHUHU HArpy30K;
®  DPACIOJIOKEHHE OCEBOM JIMHUMU - 110 BHEIIHEH IpaHu/IIo BHYTPEHHEH I'paHu/Tio HEUTpasb-
HOM NWHWH,
® THUII CEUYEHHUS IJIEMEHTA;
e pa3Mepbl KOHIEBBIX CEUECHUH.
V371 conpsizkeHUs: KOHCTPYKTUBHBIX 3JIEMEHTOB ONPEAEIAIOTCS YHUKAIBHBIM HOMEPOM TOYKH, B
KOTOPOH COEMHSAIOTCS OCH (JINHUM ) KOHCTPYKTUBHBIX 3JIEMEHTOB.
Komanpna I'eomeTpust = Y341bl conpsbkeHUi, puc. 4.8, CIONIb3yeTcsl, BO-IIEPBbIX, AJI HA3HAUYEHUS
MeCTa PACHOJIOKEHHS y3/1a KOHEUHO-3JIEMEHTHOM CETKH, KOIJla B TOUKE COEUHSIOTCA OOMbIIE IBYX
KOHCTPYKTHBHBIX 3JIEMEHTOB U MX OCH HE IIEPECEKAIOTCS] B OJHOW TOouke. Bo-BTOpBIX, KOMaHAa
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MO3BOJISICT HA3HAYUTh KOHCTPYKTHBHOE HCIOJIHEHHUE y3ja IJIi TOro, YTOOBl B HEM MOXKHO OBLIO
CIIPEKTUPOBATh OJJH M3 TUIIOBBIX Y3JIOB CONPSDKCHUS.
[Ipumep co3nanus MpoU3BOJIBLHON pambl IPUBENEH B pazaeine 13.4.

3anaTh KOOPAWMHATEI TOUKK (MM] ﬂ
Haorep MeTon sagaHmA IB MADCKOCTH #Z j MpHHATE |
, ID z ID apeplHTe |

Puc. 4. 6. JlnanoroBoe 0KHO 3aJaHUs TOUCK

x
Horep I teTon sanaHHa ||'|D KOOPIHHAT 3t j MpHHATE |

51 ID Y1 ID Z1|U JaBEpWKTE |

xz |0 2|0 zzfo

Puc. 4. 7. JlnanoroBoe OKHO 3aJaHUs JIMHUH

JaAaHWe reocHeTpy NPoM3E0NEHOH Pambl x|
HazgaHue npoekTa |Eea WMEHM

I pYS0EEA WHPHHE (] |12DDEI Floa POUUMEHT HATEKHOCTI Y, |1

N0 OTBEETCTEEHHOCTI

 MEOMETPMA OCEBRI AHHWE — |
& [E0METPUA KOHCTPYKTHEHBIR 3 NEMEHT OB |

Touiu | TNHLMM |

1) 30k ConpAiKEHHA |

K paiiHue KonoHHE! | TNeBEIi W NpaBEIE pHrenA |

" ETaHElaDTHbIB MMAKPOA NEMEHT Bl

OTrEHMTE |

Puc. 4. 8. JlmanoroBoe OKHO 33J[aHUsI TEOMEPHH ITPOU3BOJIEHON PAMBI

Co3AaHHE KOHCTPYKTHEHBIX INEMEHTOB XI

Homep anemedra 2 Hria 3nemerTa IKonp.anemem 2
 MNp1BAZKA K OCEBOH MMHMM Tun ceveHuA
e S |2 BeKTop OpHEHTALMH | {+ CgapHoe {~ CranoaprHoe
THN 3 NEreHT A
PacnonokeHue |I'Io BHELWHER rpaHu j
CraewweHmwe 1 ID CrieeHue 2 IU
KoHUEBEIE CEYEHMA MpeqEapUTENEHD
Feeepc niHMM |
MapameTpel CeTkK Peeepc 3 nemeqra
@ F.Ce3 PPMUMEHT I PACYETHEIY 3IHH | Coznark | JaBepuwmMTe |

Puc. 4. 9. I[I/IaJ'IOI‘OBOG OKHO CO3JJaHUS KOHCTPYKTHBHOT'O 3JICMCHTA

FeomMeTpuMa CONPAXEHWA @

Yszen CONPAKEHHA KOHCTPYETHEHBIE 3 NEMEHTOE |1

MonoseHme Y3113 KOHEYHO-3 NEMEHT HOM CETEM

KDHC‘TDHKTHBHbIE INEMEHTEI, ONPEdEnAldLME
NoAokEHHE YZna K3 cetkm

" Ha nepeceveHuW 0Celi HECTKOCTH
v| KoHcTp. anem. 1

KoHerp, anem, 2

v B UEHTPE TAKECTIA CEYEHWA KOHCTD' aner. 30

0. He onpeaeneHa -

K.OHCTPYKTHEHDE MCNOAHEHWE Y313 CONPRKEHHA
SapepunTe

Puc. 4. 10. lnanoroBoe OKHO 3a/1aHUS Y3JIOB COIPSIKEHUM
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4.6 CBOWCTBa CeUYEHWUI MPOU3BOJIbHbIX PaMm

B Bepcuu ['enapn-A 4.2 nosiBuiiach HOBbIM 00beKT — CBOMCTBO KOHCTPYKTHBHOIO YJIEMEHTA.

CBOICTBO MOXET MCIOJIb30BATHCS NPU 3alaHUU [IapAMETPOB CTaHJAPTHBIX CEYEHUH MpOou3-

BOJIBHBIX paM.

CoiicTBa co3narorcs 1100 3apanee KoMan0i MeHto ['eomerpust, puc. 3.6, 1160 npu cozgaHun

KOHCTPYKTHBHOI'O 3JICMCHTA.

MeoMeTpHA  PacdeTHad Mogdene CeTEa  AHa

m DBWAaA FenMETRHA patikbl

| 4 Toukw

f IHHHH

| S HOHCTPYKTHEHEIE ANEMEHTEI

T CEolcTEO KOHCTPYKTHEHOr D 3NEMEHTE

() ¥3nel conpaweHiii

L /ononHHTEnEHEIE CeveHia
MonepeYHble pEApa ¥ECTKOCTH
MpoAonEHEE pefpa ¥ECTKOCTH

I ZEUEHHA pastmBkk

ﬁ JaAaHHE FpYMnel peBep MECTHOCTH

Puc. 3. 31

JlocTynHbIE TUIIBI CEUEHUH NPECTABIIEHBI HA pUcC. 3.7.

Co3naHve CBOHCTE KOHCTPYKTHBHLIX 3NEMEHTOB

Horep ceolicTES |2 W7 cBOkCTES ICBGHCTBD 1

- Mpogeuad rayteie FTOCT 30245-201 2
i TPyl kpyraele TOCT P 52064-2018
- Yronku

- Tagpet no TY 14-2-685-86

-- Weennepe

- #0N0aHOKATAHHEIE NPOPHAH

. C-ofipasHeIi

: Z-06pasHeii

B bIPAEHHMBAHHE 3 NEMEHT A

Mo BHEWHEN rPaHW j

MpoKaTHOH ABYTAER |
rocT p 57837 | Hamep npading
bf 1061 i
% BanoUHBIA HopMansHER (6] if T
) WHpoKonEAoUHHE (LU y BF () |55
kit (M 4.1

(= KonaHHER (] ey

h # EF (rm) 5.7
(= CEatHREE () " A o
€ BanouHEIA| 4enanHHT. (AE] Ty (o) |171
(= KonaHHEN AEREAHIT, () iy (mm) 40,7

MPHHMEHHTE |
BrinonHuTe SaBepumTE

Puc. 3. 32

Ilocne co3manus CBOICTBO MOXET OBITh BLI6paHO M3 BBINIAJAOMICTO CITUCKA IIPU 3aIaHUU KOHCTPYK-

THUBHOTO 3JIEMEHTa, puc. 3.8.

PyKO BOACTBO MNMoOJib30BaTeNA
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ED3AEHHE HKOHCTPYKTHEHbBIK 3NEMEHTOE xI

Hormep anemerta 1 Mraa 3 neraeHTa IK:::H::Tp.anEMEHH
— MNpHEASES K AMHMAR Tun ceveHua
Horepa a[Hui vA4nM grHanaszode 1 " CoapHoe (¥ ClaHiapTHoE
HOMEROE, pasAeneHHEIS
SANATEIMK, HanpHtep 1,3.5-12 CeoNCTED 3NeMeHTa

BriGop maHmi |

x|

Pacnonoser9e II'ID EHELUHER TpaHH v| a
CeolcTED HE S40,8H0

CraeweHue 1 ID CreweHye 2 ID—

[NpegEapUTENEHD
BexTop opueHT aLmHu9 | FPesepc nuHAEA |
[N apareTpel CeTEM Peeepc anererra
@ K. hep MU MEHTEI PACYETHEL LAMH Coznate JaBEpLUMTE
Puc. 3. 33

4.7 [ononHutenbHble ceueHmns, pebpa n ceueHunsa pasbuskm

IIOHOJIHI/ITCJ'II)H])IQ CCUCHUS TMMO3BOJIAIOT YTOUHHUTb I'COMETPHUIO KOHCTPYKTHUBHBIX 3JICMCHTOB. Ot
CCUCHU 3a1a0TCA KOMaHHOﬁ FCOMeTpI/IH = HOHOJ’IHI/ITCHLHHC CCUCHUS, pUC. 4.9, I[OHOJ'IHI/ITCJ'IBHOC
CCUCHHUC 3a1aCT TOJMUWHY CTCHKH, IIMPHUHY W TOJIIHUHY ITOJIOK, KOTOPLIC 6}’IIGT HMETh Oanka CIipaBa
OT CCUCHUS IJIA JICBBIX KOHCTPYKTHBHBIX 3JICMCHTOB (I/I HaO60pOT), a TaK>XC BBICOTY CTCHKH B 3TOM
CCUCHUU.

EH,II,EIHHE AOMNONHUTENBHBIX CEeYyeHWn @
HazeaHue |EquHHe 3 CEapHoi QEYTAER

Hordep |37 . . [NapameTpll CEApHOMS CEYEHMA [Pbd]
T l £1 W kprHa BHEWHERN NoakM [B1] Izﬂﬂi
T oiWMHE BHEWHER NokM [h1] I'H:Ii
(" [eBaA KONOHHA 1 Bricora cteHku [h] l?ﬂ]ﬂi
& MeBbii pHrens ) T TonwmnHa cTerkd (b) |5|:|7
™ Tpaeas KonoHHa W kprHa BHYTPEHHER NonkK [B2] Izﬂﬂi
" Mpasbiil pHrent T onWHHE BHYTPEHHERN Noakd [h2] l'l':li

: : W

MNpHEASKa M) 4000 K.onupoeaTe ‘ YeTaHoBEuT | [ pMMEHMTE

D A0ZHAYEHME CEYEHWA

= e |
BHewHes A -

Puc. 4. 11. JIlnanoroBoe OKHO 3aJaHHsl TOIOJHUTEIbHBIX CEUEHUN /1JIs1 TUTIOBOM paMbl

Ilonepeunslie pedpa xecTkocTH 3aAat0Tcss komanaoi I'eomerpusi = Pedpa xecTrkoctu. [1pu pas-
OMEeHUH MOJENU KOHEUHBIMH 3JIEMEHTaMM TUIla Oalika pedpa Ciiy)aT rpaHHIlaMH OTCEKOB CTEHKHU
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npoduiIs Ipu MPOBEICHUN MTPOBEPOK MeCTHON ycroiumBocTu.” Ilpu pa3Ouennu snemeHTamu 000-
JIOYKHU pedpa BKIIOYAIOTCS B PACUETHYIO MOJelb. J(nanoroBsle OKHa 3aaHus pedep MOoKa3aHbl Ha
puc. 4.10 —4.12.

Komanna I'eomerpusi = 3aganue rpynnbl pedep *KecTKOCTH aHAIOTUYHA TPEAbLIYIIEH KOMaH/E.
Otanume coCTOUT B TOM, YTO 3[1€Ch CO3/IAeTCs Cpa3y HECKOIBbKO pedep, a MX KOJUYECTBO 00YCIIOB-
JICHO 33JJaHHBIMH TPUBS3KaMHU IIEPBOTO U TOCIEIHETO pedpa, a TaKke MaKCUMAaJIbHBIM IIIaroM pedep.
IIponoasubie pedpa xecTkocTH. [Ipeanonaraercs, 4To Mpog0IBLHOE peOPO OTPaHUUYCHO C IBYX CTO-
POH MONepeYHbIMU pedpamMH, IIOATOMY CO3JJaHHE MPOIOIBHOTO pedpa MOPOKAALT JBa JOMOTHUTEIb-
HBIX TTONIEPEYHBIX pedpa. [namoroBoe OKHO CO3aHUS MPOJIOIBHBIX pedep KECTKOCTH MOKa3aHo Ha
puc. 4.13. [IpononbHbIe pedpa )KECTKOCTH UMEIOT CMBICI TOJBKO MPH MOCIETYIOMEM CO31aHUuHU 000-
JIOYEYHOH MOJIETTH PAMBI.

3anjaHwe pebep KeCcTKoCTH @
H
ECHMMETPMYHAA Parda Homep petipa |57
MapareTpel NONEpEYHOrD Petpa KECTKOCTH
Mono:erde petpa |'|. JeycTopoHHes petipo Ha BoK BEICOTY CTEHKM J Pacnonomenie pedpa ]
171 WupLHa pedpa [w) TonuuHa petpa (k) " lNegas KonoHHAa
_ 55.00 .00 {* Nesbll pyrens
m " MNpagan konoHHa
" MpaeeiA pHrens
;__...W (™" ConpsA#eHMe KONOHHE! M PUrEna CNesa
(" Conpss#eHue KONOHHE! M PMrenA crpasa
" Komek
MNpreAzka peapa (] |EDDD

Faztepel ceqerms [rr]

puHa BepxHER nonku [B1) |2EIE|7
TonwmHa sepxHei noak (k] I‘ll:li
BricoTa cteHku [h) IW
TonwmMHa cTeHku [b) |57
puHa BepxHERN nonku (2] |2EIE|7
TonwMHa HUHER nonku [h2] I‘ll:li

[~ HMameHWTE NapareTpel petpa

3anuCaTe NapameTpel |

OtreHa |

Puc. 4. 12. JluanoroBoe OKHO 33/1aHUs IONEPEUHBIX pedep KECTKOCTH

* J1711 MHOTOKOHBKOBOH paMbl PEKOMEH Ty eTCsl yKa3bIBaTh MO3UIMIO peOpa Ha PUTrelIsIX HE MEHbIIE YeM IT0JIOBUHA BBICOTHI
npoduIIst KOJIOHHEI
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HecHrMETpHYHaA pata
lNapameTpel NONEPEMHOrD PEGPa HECTKOCTH

]
S

3ananuve pebep KeCcTkoCTH

Horep petpa

Monoskeue pedpa

|4. OgHoCcTopoHHES eGP0 OfLLErD NOADHEHKA J

PacnonoweHue petpa l

L 1

ki

| m—

Faztepel ceqerms [rr]
WprHa BepxHE:N nonku (B1)

TonwuHa seprHei noaku (W] |10

BricoTa cteHku [h)
TonwmMHa cTeHku [b)
puHa BepxHERN nonku (2]

T onwMHa HUHER nonku [h2]

WupLHa petpa (ki)
77.00

-

an 7

TonwuHa petpa (k)

B.02

BricoTa petpa [rr)

a0

O I T

Negan konoHHa
NeBbii pures
Mpaean koNOHHa

Mpaeki purens

(" ConpAmeHMe KONOHHEI M pUrens Ceea
~
(% Pefpo no Hapys#Ho cTenke [ 0] ConpaseHmHe KONOHHE! W PHrEnA CNpagEa
" Pefpo no BHYTREHHEH cTeHke [1<0] " KoHer

(¥ Pefpo NpUBIKEET K HAPYHKHOR NoAKE
(" Pefpo MpHMBIKAET K BHUTPEHHER NoKe

[~ HMameHWTE NapareTpel petpa

o
[

—
-

MNpreAzka peapa (] |3IJDD

3anuCaTe NapameTpel ‘ |

OtreHa |

Puc. 4. 13. JInanoroBoe OKHO 3aJaHHs MIOMEPEYHBIX pedep KECTKOCTH B KOHPUTYpAIUH 3a/IaHuUs
OJIHOCTOPOHHETO pedpa 00IIeTro MOJ0KEHUS

PyKO BOACTBO MNMoOJib30BaTeNA
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3ananuve pebep KeCcTkoCTH @

HecurmeT puYHaA para
Horep petpa 2
MNapareT Pkl NONEPEYHOrD pEfpa HECTROCTH

Mono:erde petpa |'|. JeycTopoHHes petipo Ha BoK BEICOTY CTEHKM J Pacnonomenie pedpa l
| > WupLHa pedpa [w) TonuuHa petpa (k) " lNegas KonoHHAa
B3 & " Nesbil pyrens
m " MNpagan konoHHa
(" Mpaebii purenk
;__...W (* ConpAseHMe KONOHHE! M PUrEna CNesa
(" Conpss#eHue KONOHHE M PUrens crpasa
" Komek
MNpueaska pedpa (] |Ij
MonoskeHWe petpa B CTHIKE KONOHHE! M pUrena
(¢ Pefpo No AMHUK CThIka

Faztepel ceqerms [rr]

WmprHa sepEHei nonkM [b1) 200
TonwuHa sepxHed noaki [h1] |10 (" Pefipo Ha purens
Bricora ceqku [h] 86309 TanwHHa nonepeyHoro pedpa (M) (15
TonwmMHa cTeHku [b) 5 MpueAska nonepesHoro pespa () | 200
1] ¥ b
HPMHa BEpxHEN nonku [b2) 200 JanuoaTs napameTpH ‘ |

ToAWwHHa HUHER nonku [h) n

[~ HMameHWTE NapareTpel petpa ™ Pefpo Ha konoHHe

OtreHa |

Puc. 4. 14. JlnanoroBoe OKHO 3a/1aHusI peOep KECTKOCTH B KOH(PUTypaluy 3a7aHus pedep B CThIKE
KOJIOHHBI U PUTeIIs

3afaHMe NPoAONbHbBIX PEBEDP XKECTKOCTH [
HecummeTpuyHas patda Hanaep petipa Izi
M apateTpel NONEPEYHOND PEOPA HECTKOCTH
PacrnonoseHue pedpa
|'|. HeycTopoHHes pedpo ﬂ o

(" MesaA konoHHa
lMpHa petpa [kdrd] TonuuHa petpa (k)

* [essil pHrens
aa 10

(" MpagaA konoHHa
{* PeSpo napannensHo HApYxHOM Noke " MNpaseii pUres
i~ Pefpo napanneneHo BHUTPEHHER NONKe

MNpuBAZKa K HAPYHHON NOAKE [pd)] MNpuBazka pedpa cnesa [mm) 1300
200

MNpLEAska pefpa cnpaga [rrd] 254

M Ny pedpo No AHMHUM CTRIEA KONOHHE! © pUFEnat |

{ JanMcare napameTpel | JaBEepWKHTE 3a0aH1e

OTrmeHa

Puc. 4. 15. JIlnanoroBoe OKHO 3aaHUs IPOJOJIbHBIX pedep KEeCTKOCTH
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Co3nanne ceuennii pa3ouBku. CeueHus: pa3OUBKH OOBIYHO CO3JAOTCS aBTOMATHUYECKHU TPH 3a/1a-
HUU Harpy30K, 3aKPETUICHUH, IIAPHUPOB B COCPEIOTOUCHHBIX Macc. [1oyib30BaTeNbh TaKKE MOXKET 3a-
naTh TpedyemMoe ceueHrne pa30MBKU BPYUHYIO, C TOMOIIBIO COOTBETCTBYIOIIEH KOMAH/IBI.

,HJ'IS[ HEKOTOPBIX THUIIOBBIX paM MOI'yT OBITE 3aJaHbl IMapaMeEThl 3aTAKKH B JUAJIOTOBOM OKHE, pHUC.
4.15.

MapameTphl 3aTAXKK (=3

Pasrepbl CEYEHMA SATAMEM [H] 5 |EI b |EI

[NapareTpel Nogbopa ceYeHHA

MNpegentHOE NEpEMEWEHHME CTOEK pakd [Fp] a
CropocTe EOpPa3HK [reddroa) a
PacyeTHOe BEpemMA 3KCINYaTaum99 [ner) a0
OTHOWEHKE a/b 5 =

w

[ Cospate oTyet |

[ BEANDYMTE S3TA%KY B MOAEE MpuraeHHTE | OTrEHITE |

Puc. 4. 16. J/luanoroBoe OKHO 3aJJaHUSI TApPaMETPOB 3aTIKKU
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5 PacuetHaa mogenb

[TapameTpsl pacueTHOl MOJENH, K KOTOPBIM OTHOCSTCS
CBOWCTBa MaTepuasia, KOd(p(UIMEHTHl pacueTHBIX IJINH,
HArpy3Ku, 3aKpEIUIEHHs, COCPEN0TOUYEHHEIE MACChI U IIap- 4 veranosue matepran
HUPBI, 337aI0TCA C MOMOIIbI0 KoMaHa MeHI0 PacueTHasi
MopaeJan.
Co3nanue mMatepuajia. B Moaenu MOKeT OBITH 3aJaHO 3 TMNOBbIE HarpysKkK
HECKOJIBKO MaT€puajioB, HO IIPOBCPKU HecyH_[eP'I CIoco0- ﬁ KpaHoBble Harpysku
HOCTH BBIMOJHSIOTCS TOJIBKO JJIsI YCTAaHOBJICHHOTO MaTe-
pualia, U TPAaHCIUPYETCS B TEKCTOBBIN (aiisl mpu KCHopTe
TAKXK€ TOJIbKO YCTaHOBJICHHBIN MaTepuan. Marepuai Mo-
XKeT OBbITh CO3/JaH M YCTaHOBIEH KomaHaamu Mo-
neap = Co3garb MaTepua u Mogeib = YCTaHOBUTh {8} YcTaHOBMTE SKTHEHOE 3arpyKeHHe
MaTepuaJ, cooTBeTcTBeHHO. [lo yMomuyanuio npennara-
eTcs co3/aTh MaTepual, MMEIONIMH yHIpyro-MaccoBble &b J3KPENAeHHA
CBOMCTBA, COOTBETCTBYIOIIME CTaNH, pUc. 5.1. OT nonp30- ™y LWapHHpe!
Bareisi TpeOyeTcss BBIOpPATh W3 BBINAJAOIICTO CIHACKA
Mapky craiu o 'OCT 27772-88. HopmaTtuBHbIE U pac-
YCTHBIC COTIPOTHBIICHHUS JIJIsI BBIOPAHHOTO MaTepHalia YCTAaHABIMBAKOTCS B COOTBETCTBUU C TOJIIIIH-
HOM nucta. [To ymMonmuaHuI0 BHOBb CO3JaHHBIA MaTepuall CYUTAETCS YCTAaHOBICHHBIM. 3MeHeHue
YCTaHOBJICHHOTO MaTepualia OCYIECTBISETCS BHIOOPOM COOTBETCTBYIOIIETO MaTepHaia, puc. 5.2.
PexoMenyercs, 4TOOBI MEXKTy 3aJaHHBIMU mapameTpamMu E, G, v BBITIOTHSUIOCH COOTHOIIICHUE

G- _E <0.001E

2(1+v)

I[1py 3a1aHUK OJTHOTO M3 MApaMETPOB PaBHBIM HYJIIO, €r0 3HAYEHHE OMPEICIAETCS IO ITOMY
COOTHOILEHHUIO.

JI71st TEKYIIETO COCTOSTHUSA T€OMETPUIECKON MOJIEITH paMbl aBTOMAaTHYECKH BBIUUCIISIETCS Macca
KOHCTPYKIMU paMmbl. IIpy BBIYUCIEHUH MAcChl paMbl 00BEM BCEX KOHCTPYKTHBHBIX 3JIEMEHTOB,
BKJIIOYast pebpa, YMHOKAETCS Ha IUIOTHOCTh Marepuaia. Macca pamMbl 0TOOpaKkaeTcst B CTaTyCHOM
CTPOKE.

E
o MaTepnan

@ Ko3addHUHMEHTEI pacHETHBIX ANKMH

& MPOM3BOABHEIE HArPY3sKK
ﬁ} CerCMUYECKHE Harpy3kn
CoCpeA0TOYEHHBIE MACChI

fxy JaAaHHble hyYHKUHH

Co3naTe MaTepKran [5]
Mapra cramino TOCT 27772-88 - |
Haics g (noTata, B.5 CM 16.13330.2011) C243
Hnpyrue ceoicTEa HopMaTHEHBIE M PACYETHEIE CONPOTHENEHKA
A.0A TOAWMHE! NpokaTa o 2 a0 20 r
kogune KHra, E [MMa] 206000 P

Mpegen Tekyuecti Ayn (Ma) 245
Mooune cagura, G (M4 79200 EpeteHHOE CONpOTHENEHME 70

pacTAseHun Bun [MMa)

Kosgauumedt MNyaccona, nu |03 PacyeTHoE CONPOTHBNSHME PACTAKEHMID, [247
CHATHHD W |M3rkay By [MMa)

M aKcLrManeHan TOWMHA MMCTa (M) EO

MacTHOCTE [KEAM3) 7850 K03 pbHUMEHT HAOEKHOCTH Mo MaTepyany T m |1.0258
Tpumenme]|  Bowen |

Puc. 5. 1. JluanoroBoe 0KHO CO3/1aHUSI MaTepuaa
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Bribpate matepuan @
1. C345
2 C21 Hetper
OTrieHa

[ Boenn

Puc. 5. 2. JluanmoroBoe 0KHO BEIOOpa YCTAaHOBJIEHHOTO MaTepHaa

3aganue k03¢pPuuMeHTOB pacyeTHBIX JIHH. JKenatenbHO, yTOOB KOA((PUIMEHTHI pacUETHBIX
JUTMH KOHCTPYKTHBHBIX 3JIEMEHTOB OBLIM 3a/IaHBI Cpa3y IMMOCIE TOTO, KaK OyJeT 3aKOHYCHO 3aJlaHue
OCHOBHBIX [TapaMeTPOB. ITO HEOOXOAUMO ISl TOTO, YTOOBI MOXKHO OBLIIO BHIIOIHITH IPOBEPKY Orpa-
HUYCHHI 110 cBecaM. KoapuIMeHThI pacueTHBIX UTHH TAK)KE UCIIOIB3YIOTCS MPHU MPOBEPKaX Mpoy-
HOCTH, YCTOMYMBOCTH U IIPH IKCIOPTE Mojenu B popmate nporpammbl SCAD.

KoaddutmenTs! pacueTHBIX JIJTUH JIJIS PUTEIICH U KOJIOHH B TUIOCKOCTH PaMbl U U3 TNIOCKOCTH PaMbI
MO’KHO 33/1aTh B IMaJIOTOBOM OKHE, pHC. 5.3-5.4.

-

Ko3bh®WUMeHTbl pacyUeTHbIX ANMH KOHCTPYKTMEHBIX 3/1EMEHTOB =
K.onoHHE! B MNOCKOCT patdel [F7]
K.0N0OHHE! B NNOCKOCTH patdkl
K. ca L HEHT
K.0noHHEI M3 NNOCKOCTI pakdsl
NeBad KoAoHHa I'I
PUEHT b
PUrent & nnockocTH parel e —— 10
Purens W3 nockocTy patsl OTtEHATE
CMeESt) ot RERiER MEGH: Pl | o yronuanuo |

{» B ABHOM BMHOE

" JagaHuer pacyeTHON 0AHHE

Brermon

Puc. 5. 3. 3ananue kKo3pPUIMEHTOB PaCYETHBIX JJIHH U1 HECUMMETPUYHOMN pambl
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r )

Ko3adpdurumeHTsl pacyeTHeIX ANWH KOHCTPYKTUBHBIX 31EMEHTOB ==

K.onNoHHE! B MN0CKOCTH patdel 4]

F.oNoHHE! B NADCKOCTH pardel
K.o3 ppUMEHT
K.onoHHE! M3 NADCKOCTI parel
Nesan 1 NpaBan koNoOHHE!

Purent B nnockocTu Pamibl

MpHtEHITE

OTrEHUTE

Purent 1Mz NNoCKOCTH pardel

Cnocof oToSpaxkeHun koa g, P Mo yraon4aHm9m |

f* B AsHOM BMOE

(™ 3agaHuer pacueTHoN 4AMHE! K.onoHHE & KPAHOEEINMM HArPYSKardd B N, #2

K.om POUUMEHTE! paAcy. AAMHE MogkpaHoEan yacTe |HagkpaHoEaA vacTe |
2.00

Neeasa u NPAEaA KONOHHEI

Mcnones0EaTE 4NA BCER KOADHHE TyeT no pacyeTy koo ddHuHeHToE P |
“F1 - cuna, AeHcTEYHWAA Ha KPAHOBYK KoHoonke, F2 - cuna, AefcTEYMWaA Ha BEpXHION Yack KonoHHE! B imon,

Puc. 5. 4. 3ananmne ko3 PUIMEHTOB PACYETHBIX JIUTHH I CAMMETPUYHON pamMbl C KDaHOBBIMU KOH-
COJIIMHU

5.1 Cratnueckune Harpysku

Crartuueckue Harpy3Ku Ha pacueTHYIO MOJIETb 33/1al0TCSl B TEPMUHAX T€OMETPUUYECKON MOJENIH U
MOTYT BKJIFOYATh B CEOsI HATPY3KH CIETYIOIINX BHJIOB:
— TUIIOBBIE 3arPyKEHUS;
— KpaHOBBIE 3arpyKEHNUS,
— MIPOU3BOJIbHBIE 3arPy>KEHHUS.
[TonoxuTenpHbIC HAPABICHUS HATPY30K:
® BJOJb OCH X - COBIMAJAET C MOJOKUTEILHBIM HallpaBiIeHUEM och X;
® BJOJb OCH Z - COBIIAJIa€T C OTPUIIATETLHBIM HAIIPaBJICHHEM OCH Z.

5.1.1 TwunoBble 3arpyxeHusi

TumnoBble HArpy3KH JOJDKHBI TPUCYTCTBOBATh B pacueTHOM Monenu. OHU MOTYT BKIIIOYATh B CeOs
CJIE/IyIOILIE TUIIOBBIE 3arPyKEHUS:

— 3arpyxeHue | — cCOOCTBEHHBIN BEC paMbl.

— 3arpykeHue 2 — MOCTOSIHHbIE BEPTUKAJIbHbBIE HATPY3KHU HA PUTENIN U KOJIOHHBI OT BECa KPOBJIH

¥ CTEHOBBIX ITaHEJCH;

— 3arpykeHwe 3 — CHeroBas Harpyska CJeBa;

— 3arpykeHue 4 — CHeToBas Harpy3Ka CIipaBa;

— 3arpy’keHue 5 — BeTpoBas Harpy3Kka cJeBa;

— 3arpykeHue 6 — BETpOBasi Harpy3Ka CIpaBa;

— 3arpykeHue 7 u 8 — BeTpoBasi Harpy3ka B TOpEL.
B Mopenu, kak MUHUMYM, JOJDKHO OBITH 33JIaHO OJHO THIIOBOE 3arpyeHHE — COOCTBEHHBIH BEC
paMbl.
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Kaxnoe 3arpyxeHue onpeensieTcs CBOMM HabopoM MapamMeTpoB, CBOMCTBEHHBIX THITY MPUIIOKEH-
HOM Harpy3ku. Kpome 31oro, [uisi TOCTOSHHBIX HArpy30K Ha PUTeIU U KOJIOHHBI M CHETOBBIX HAIPY30K
IIPEelyCMOTPEHA BO3MOKHOCTD 3aJJaHMsl JOIOJHUTENIBHBIX Harpy30K. B ciiydae mocTosIHHBIX Harpy-
30K 3TO MOTYT ObITh, HAIPUMED, JIOKAIbHBIE HATPY3KU OT Beca 000pyaoBaHus. B ciydyae cCHEroBbIX
Harpy30K JONOJHUTEIbHbBIE HArPY3KU MOT'YT MOJIEIMPOBATh BEC CHEIOBBIX MEIIKOB.

I[pu 3amaHuu BETPOBBIX HArPy30K MOXKET ObITh 3a/1aH napamerp Delta_h, yeenuuuBaromuii pacuer-
HYI0 BbicOTY 31anus h (cm [6] 11.1.4).

3a/ilaHue TUIIOBBIX HArpy30K BhINOIHETCS KoMan 10k Moaeas = Tunosbie Harpy3ku. [Ipu Boinoi-
HEHUU KOMaH/Ibl OSIBJISIETCS TUAJIOTOBOE OKHO, B KOTOPOM IIPOU3BOAMUTCS 3a/1aHUE HArPY30K 3a IATh
11aroB:

3ajaHune Harpy30K OT COOCTBEHHOIO Beca, puc. 5.5;

3aiaHue XapakTepHbIX pa3MEpOB paMbl, a TAK)K€ KapHU3HOT'O CBEca U Maparera, puc. 5.6;
3aiaHue MOCTOSTHHBIX HAarpy3o0K, puc. 5.7;

3ajaHue BETPOBBIX HArpy30kK, puc. 5.8;

3aiaHue CHETOBBIX HAarpy3okK, puc. 5.9;

Harpy3ku mMoryT 3agaBaThCsi IMOO B COOTBETCTBUU CO CTapbIMU HOPMaMmH, JIMOO B COOTBETCTBUU C
Hopmamu 2011-2016 r.

AR

JanaHue TMNOBLIX HAarpy30K (3w
Harpysku v BospeficTEHA HarpyskM or coScTEEHHOMD EECa ]
" CHwM 2.01.07-85° o :
£ CN2013330 2017 F.os fuuMeHT BecoBoi Harpysku (1.3 K.cadapumert HageswHocTid | 1.05
War 1 3a0aHKE HarpysoK, or Coznare | OTrEHLTE |

COGCTEEHHOMD BECa
K. PP HUMEHT BECOBDH HAMPYZKM YIUTEIBAET KO3 BOMUILHMEHT HALEKHOCTH N0 HArpY3Ske oT
COGCTEEHHOMD BECE, 3 TAKKE BEC HEYITEHHER PEGED KECTKOCTM, GNaHLES, WNANEHWEDE W
War 2 3805HUE HEOBKOLMMEL T.n. 1A cTep#HEBEEN MOdensi peroteHayeTca 1.3, 4nA 060A0usyHER, NpK Y4ETE Boex petep
[FEERETES WECTKOCTH, BEANYEA BASHUE! M ONOPHEIS Y3kl KOAoHH - 1.08, Ho He tenee 1.05

3an,aHHE NOCTOAHHBE
H&rPY30K, Ha FPaHK
KONOHH 4 pHrend

3anaHue BETPOBLIK
HarpyYs0K,

3anaHue CHErBLIX
HarpysoK,

3aBepWMTE

I EEEEE

[v TMpHEECTH BCE PACNPELENsHHEIE HAMPYSKK K HArPYSKar, pacnpegeneHHEIM N0 gaHHE

Puc. 5. 5. JluanoroBoe 0KHO CO3/jaHHs TUTIOBBIX HArPY30K B KOHPUTypalluu 3aJJaHusI HATPY30K OT
COOCTBEHHOI0 Beca
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3aaHve TMNOBLIX Harpy3oK =™
Harpyzku 1 B03aefcTEHA HeofxonHrble pastepel
i {+
Pastiep 304HHA B HANPSEAEHHH OCH T [ftd BOO00
~ p p (rte]
MoEHUMA patdel GTHOCHTENEHD TOPLE S0AHWA [tk 12000
3a18HHE Harpysok o . i 500
War 1 CfeTEEHHOrG BE0a Pasmep kaphusHoro ceeca { ks =0 [pm]
Pastiep napaneta {n:0 [ (500
3 li
War 2 p:';'a::z:w eI BeinonHuTe | OTMeEHHTE ‘

3anaHHE NOCTOAHHB 5

H&rPY30K Ha FPaHK

KOMOHH 1 pHreni

| e

331aHUE BETPOBLIK -

HarpY3saK

3aaaHuE CHEMBLIX

HarpyYs0K,

"r.‘{
JABEPLMTE B apriaHT 1 BapuaHt 2

=

Puc. 5. 6. [lnanoroBoe OKHO CO3/1aHUS TUIIOBBIX HArpy30K B KOH(UTYpaluu XapaKTEPHBIX pa3Me-
POB paMbl, KAPHU3HOI'O CBECa U MapareTa

3a4aHWe TUNOELIX HAarpy30K =]

Harpuzki v E03a8ACTEMA [MOCTOAHHEIE HAMPYSKH Ha PHMENM W KOAOHHE! ]
{+

PaEHorEpHD pacnpeaensHHan BEpTHEANEHaS HAMPYSKa, PAcUeTHEIE 3HAYeHMA [KH /2]
e BN Ii Harpyzkiu sa0akmea o yyeTar
P 08 K3 PPHUMEHT 3 HAAEHHOCTH 7 118
War 1 3anaHue Harpysok T Ml CEMEEEE e
CoGCTEEHHOMD BECa

3anaHue HEDBRO MIbIX
War 2 v
pESMERDE [~ He cozaaBaTe NOCTOAHHEIE HAMPYSKM
331EHME MACTOAHHEI NONOAHKTEAEHEIE HAMPYSKK
War 3 HArPY30K Ha FPaH BLINoAHKTE
F0NOHH H pHrEs K.0NHYECTED AONOAHMTEALHEIY Harpyzok, 0

OTrEHWTE ‘

330aHHE BETPOELIX Jof6aErTE M ateHTe Yaanume

Harpysok

331,3HHE CHEMOELIX
HarpyYysoK

JaBEpLWMTE

b EEEEE

Puc. 5. 7. JluanoroBoe OKHO CO3/1aHUs TUMIOBBIX HArpy30K B KOH(UTYpallMu 3a/1aHUs IOCTOSHHBIX
Harpy3okK
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3alaHWe TUNOELIX HArPY30K =

Harpyskiu 4 B0SAERCTEMA BeTpoBsie HarpyskM
=

HpDBEHb SekNH OTHOCKHTENEHO 0

¥ _J.I. -
HYNEE0H OTHETKM [hi] T MecTHOCTH

HaenEH3A HOPMATHEHSR
BETPOBaR Harpyaka [kH/mz] 038

J

Betpoeoi pation PP

War 1 3a18HHE Harpysok o Henonbsoeare sanaHHOE sHaveHue wi ™
COACTEEHHOMD BECA
K03 o pMUMEHT HATEHHOCTH

N0 BETROEOH HArpUSke

Delta_h gna onpegenequa b |0
War 2 3anaHHe HendkoLMMEL MYNBCALMOHHEA COCT SENAKL SR ] B
paztEpoE

;

{* Bes yyeTa cofcTeeHHes yacTor no ¢ 11.6 EeTep Baas ook

3anaHHE NOCTOAHHB
War 3 Harpy30k Ha rpaHy
KOMOHH 1 pHreni

e
" C yy4eror cofcTEEHHBIY YacToT B ofitkx HaMPaBASHHAX

" Toneko cnesa
331aHUE BETPOBLIK

War 4 HarpY3saK " Toneko cnpasa
3anaHHE CHEroBRIR Betep Boone oou v
HarpyYs0K,

f* B ofoux HanpagneHuAx
[ He cosnaesTe BETPOBEIE HArpYSKK

" TonekD B NEPEQHUA TOREL

BeinoaHuTe "
# " Toneko B S80HWEA TOPEL
SABEPLMTE OTreHMITE

b EEEEE

Puc. 5. 8. JlnanoroBoe OKHO CO3/1aHMs TUTIOBBIX HArpy30K B KOH(UTYPALIMH 3a/1aHUS BETPOBBIX

Harpys3ok
3allaHve TMNOBLIX Harpy3o0K 5
ACTEHA CHEroBRIZ HArpy3KL ]
o
CHerosoi paiton PP | 1] =
HoptdaTHEHDE 3HEYEHME BECa CHEMOEOro NokpoEs [kKH /2] 158
Lo 1 TOTP—— Koo phUUMEHT YEENMYEHMA CHEMDEQH HArpy3ki 1
COGETEEHHOMO BECa T EPrAMYECK M KO3 DPHUMEHT Cf 1
CpeaHan Temnepatypa AHEapA [rpaa CF H

War 2 3anaHue HeoBxogukbIR

pasmMepos

anaHue NoCTOAHHE
War 3 HArpY30K Ha FPEHU
K.OAGHH W pHrEnu LononHKTENEHEIE HAMPYSKK - CHE CNEEa

[ YuuTbIBaTE CHOC CHEra
K.onMyecTE0 gononHKTensHE Harpysok, [

War 4 3anaHue EETPOBLIX |~ He cosgaeaTs CHEroBkIE HArPYSEH
RSt K.oo uupeHT nepesona Hodaeure | HameHre | Ypanume |
K. pacHeTHORMY 3HaueHHo (1.4
3anaHue cHeroBkIx
War & Harpysok LLononHKT2EHEIE HAMPYSKM - CHE CAPaEa
K onMyECTED QONONHKTENEHENX Harpysok, [
BEInoAHWTE:

Hogaeure | W araeHure | Hoamime ‘

OrmeHkTE

Horep rpynnkel cHEroBE: SarpyseHiIiE - 1

SaEeplmTe . .
HMenonesyerca Npu $a0aHMKM CHEMOBOH HArPYSEH © NOHHMEHHEIM HOPMATHEHEIM SHAYSHHUEM

b EEEEE

Puc. 5. 9. JluanoroBoe OKHO CO3/IaHVsI TUTIOBBIX HATPY30K B KOH(MUTYPALIMH 3a/1aHUS] CHETOBBIX
Harpy3ok

5.1.2 3apaHue AONONHUTENbHbIX HAarpy3oK

[Ipu 3aaHNU MOCTOSIHHBIX U CHETOBBIX HATPY30K CYLIECTBYET BO3MOXKHOCTD 3a/IaHUSI JOTIOTHUTEb-
HBIX Harpy3ok B oOuieM Bujie. B ciyuyae moCTOSHHBIX HArpy30K 3TO MOTYT ObITh, HATIPUMED, JIOKaIb-
HbI€ Harpy3ku oT Beca o0opyAoBaHus. B ciydae CHEroBbIX Harpy3okK JOIOJIHUTEIbHbIE HArpy3Ku
MOTYT MOJIEJIUPOBATH BEC CHETOBBIX MEIIKOB.
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Omnepaiuu ¢ JIONOJIHUTEIBHBIMU Harpy3kKaMu MpPOU3BOJAATCS C MOMOIIbI0 KHOMOK </lo6aBUTH>,
<U3MeHuTL>, <YIAJIUTHL> U3 JUAJIOTOBOI0 OKHA 3ajaHHe THIOBLIX Harpy3okx.

Jo0aBJjieHHe HATPY3KHU

[Ipn Haxkatun Ha KHONKY </[00aBHUTH> MOSBISAETCSA NUATOTOBOE OKHO CO3JaHUs JAONOJIHUTEIBHBIX
Harpy30k B KoH(urypaiuu, nokazanHo Ha puc. 5.10. [Tocne 3aganus napamMeTpoB HArpy3Ky U HaXxa-
TUU Ha KHOTIKY </[06aBUTBH> B 3TOM OKHE, Harpy3ka Oyzet qo0aBieHa K TUIIOBBIM Harpy3Kam.

IIpu 3agaHuyu COCPENOTOUYECHHON HArpy3KH TOYKa MPUIIOKEHMS HArpy3KH 3aaeTcs NMPUBSI3KOW. B
ATOU TOYKE aBTOMATHYECKU OYJET CO3[JaHO CeUeHUE Pa3OUBKHU.

OTMeTuM, 4TO Harpy3KH, MPUIIOKEHHBIE K KOJIOHHAM, MOTYT UMETh IKCLEHTPUCUTET, KOTOPBIA OT-
CUMTBIBAETCS] OT BHELIHEW I'PaHM KOJIOHHBI. 3HAK “+” COOTBETCTBYET CMEIICHUIO JIMHUU JACHCTBUS
Harpy3Kd BHYTPb paMbl.

[Ipu 3amanuu pacnpeneneHHbIX Harpy3o0K, puc. 5.11, 3agaroTcs NpUBSI3KY TPaHULl ydyacTKa IeHCTBUS
Harpy3ku. [1pu 3ToM BO3MOXKHO 3a1aHNE IMHEWHO MEHSIOIIEHCS Harpy3Ku OT ceueHus 4 K CEUYEHUIO
B. Harpyska B ceuenuu B Oyner oTnuyarcs oT Harpy3ku B ce4eHUU 4 Ha 3a/1aHHbII MHOXXHTEIIb.
JlonoJIHUTENbHBIE HATPY3KH HE CUMMETPU3YIOTCS, T.€. HArPY3KH, MPUII0KEHHBIE K JIEBOM KOJIOHHE
WJIY PUTET0 CUMMETPUYHOM paMbl, HE IIEPEHOCATCS HA IPaBYIO KOJIOHHY WM PUTENb.

[Tocne 3agaHus Bcex HArpy30K HYXHO Ha)XaTh Ha KHONKY <3aBepHIMTBH>, 4TOObI BEPHYThCS B JH1a-
JIOTOBOE OKHO 3ajaHNe THIIOBBIX HATPY30K.

-

Co3aaHve AoNoAHUTENBHBIX NOCTOAHHLIX HAarpy30K =
Cnocofibl 3a0aHHA HarpysKEu Harpyzka N: 1
B, HarpYsKM PacnonoseHue MpuEAzka [bra)
CedeHue & 5000
¢ CocpegoroueHHan [kH) * [leBad koNOHHA

i~ PacnpepeneHHan no gauHe [kKH )
" Neseii purent

"~ Pacnpeoenednans no noowanH [kH k]

" [NpaBanA konoHHa
Bua pacnpeaeneHHol Harpysku

(x CraeweHmHe no ¥ (rn) (0

" NpaBbii pUrens
~

Harpuyzka

HaI'IFIEIB.I'IEHHE 5 IDi
v JanaeTcA KoMIOHEHT 3k BEKTORA ‘||j
Z

(" Boonk rpaqud

[v Coznare CHMMETPHYHYK HArpyYsky

Dotaeue JaEBEpLMTE

Puc. 5. 10.

" Mo HOpranM & rpaH9
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-

CoznaHMe A0NONHUTENLHBIX NOCTOAHHBIX Harpy3o0K =
Cnocofibl 3a0aHHA HarpysKEu Harpyzka N: 1
B, HArpYSKM PacnonoseHue MpuEAzka [bra)
CeveHue &, 5000
" Cocpegorouennan [kH) (" NeBadA konNoHHAE

CeqeHue B 7000

f* Pacnpeoenednan no gnuHe [kKH )
{* [NeBell pUrent

"~ Pacnpeoenednans no noowanH [kH k]

" [NpaBanA konoHHa
Bua pacnpenenaHHol Harpysku

" PaeHormepHaA
> " NpaBbii pUrens

{» [oTpansumu

Harpyzka B cedsHUM A Harpyzka B cedeHHd B

HanpagneHue » Ini
(¥ JanaeTcA KOMNOHEHTaMM BEKTOPa . I_Ii M HosuTens 2.0

(" Boonk rpaqud

v CoznaTh cHrMETPHYHYN Harpy3ky

Dotaeue JaEBEpLMTE

Puc. 5. 11.

" Mo Hopranu & rpaHk9

HN3MeHeHHe HATPY3KHU
[Tpu Haxxatnn Ha KHOTIKY <W3MEHHMTh> MOSBIISETCS TUAIOTOBOE OKHO MO (DHUKAIINH JOTIOTHUTEIb-
HBIX HAarpy30K B KOH(UTYpalHy, MOKa3aHHOoi Ha puc. 5.12. B atoit koHpurypauuu kHonku <U3me-
HUTH>, <IIponycTuTs> 1 <YIaJUTh> BBIIOJIHUTH COOTBETCTBYIOIIEE JAECUCTBUE C OUEPEIHOMN J10-
TIOJIHUTEJIbHOW HArpy3KOMu.

-

PenakTMpOEaHWe NOCTOAHHLIX AONOAHMTENBHBIX HArpY30K [
Cnocofibl 3a0aHWA HAMPY3EMH Harpyaka Ne 1
B, HArpY3KM PacnonomeHue MpUBAZKA [pibd]
CedeHve & 5000.00
" Cocpegorouyennan [kH) {* [lesaq koAoHHA

Ceqerie B 7000.00

f* PacnpeneneHnan no gnuHe [kH )
" lNesbii pUrens

"~ PacnpenpeneHnans no noowank [kHrad]

" [NpaBaA konaHHa
Bud pacnpeaenaHHob HarpyskM

f* PaeHorepHaA CragwleHm9e na i (rr) |0
" [NpaBbii pUrens

" MNoTpansumu

Harpyzka
HanpaeneHue w [0.00
{* 3anaeTcA KOMNOHEHTEMM BEKTODAE

Z .00
(" Boonk rpaqd
" Mo Hopraanu K rpaHu9

M zteHITE | MponycTHTE Ypanure | |
Puc. 5. 12.

YinaneHue Bcex JIONOJHUTENbHBIX HATPY30K
Haxarue Ha kHONIKY <YAaJUTh> B JUAJOTOBOM OKHE 3a/JaHHe THMOBBIX HATPY30K IPUBOINT K
YIQJICHHUIO BCEX JIOTIOTHUTEIIBHBIX HATPY30K JAHHOTO BapuaHTa 3arpyKEHUS.
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5.1.3 KpaHoBble 3arpyxeHus

KpaHoBble Harpy3ku MOTYT OBITh 3aJIaHbI JISl BCEX THIIOB paM, KPOME CETMEHTHBIX U TIPOU3BOJIbHBIX
pam.

3ajaHre KpaHOBBIX HArpy30K BBIMIOJHACTCS B JBa 3Tama, puc. 5.13. BHavane B quanoroBom OkHe,
puc. 5.14, nomxHBI OBITH 337aHbl TAPAMETPbI XOTS ObI OJHOIO KpaHa.

DTO MOXET OBITh JTMOO MOABECHOM, JTMOO MOCTOBOM KpaH C YHCIOM KOJIEC B TEJIEKKE 00 2, Tu00
4.

3aTeM B JUATIOTOBOM OKHE, puc. 5.15, 3agaeTcss Heo0XouMass KOMOWHAIIMS U3 OJTHOTO WIIH JBYX Kpa-
HOB. [Ipr 3TOM aBTOMAaTHYECKH MOKET OBITh CO3/1aH OoT4eT B (hopmare Word 1o onpeieieHuro Harpy-
30K OT 3aJJaHHOM KOMOWHAIIHH.

BEAEHHE KDdHOBBIX Halrpy3oK @
FonuuecTeo zanaHHex |2 FonuuecTeo zanaHHex |4
KOIHOE K.OMAMHALME EDaHOE
Janare KpaH 3anaTk KpaHOERIE HArpY3kH
b ogueHUMpOBaTE KpaH Haanure KpaHoBRIE HAMPYSKM
Hpanire KpaH B brson,
Puc. 5. 13.
JafiaHMe NapameTpoB KpaHa =
[MopAfkoBLIE Hakep 3 H alirieHoBaHWE |KpaH 1
MacnopTHeIE AaHHEE
Tun kpaHa [ puzonogberHOCTE [T] 10
{* MocTosol MpoaeT kpaHa [rra) 16500
" MogeecHoi basza konec [rdr] 4000
- PaccToAHue mexay ocAran 1-2 [3-4] koneo [meda] 4000
% K ecTRME FaccroaHue rexny kpaiHii Toukard Gypepos [rra) [ 4800
ek THETE.A BEPYa NOAKPAHOEDN KOHCOMM [krd] 4600
OTHETEA YPOEHA MONDBEM PENECE [Frd] 5200
[punna pesuroE pasoTel -
Hucno konec KpaHa ¢ ogHoli cTopoHe
F.om pUUMEHT HAME HOCTH |1 2 bl ak.cHManeHaA HarpysKa Ha koneco [kH] a0
bacca Tenesim [T 24
Macca kpaHa [T] 108
MpUrEHHTE

Puc. 5. 14.
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CoueTaHWe KpaHoB ==
K.onuyecTED KEP3HOE B COMETaHHK

i 1 kpaH f* ZkpaHa

MNepekRIi EpaH [Gnd#akuAgi K pae]

|'|. MocToeol kpan Fpad 1, rpysonogeemyocte 10T ﬂ

BTopoi kpan

|'|. MocToeol kpan Fpad 1, rpysonogeemyocte 10T ﬂ
PacyeTHan Harpyaka oT NogkpaHoeoi Ii
Banki 1 peneca [Ges yieta 7 ) kH. L

MNprreHHTE | OTHMEHHTE |

Puc. 5. 15.

514 ﬂpvlmep oT4yeTa No 3aaaHUKO KPAaHOBbLIX HArpy3oK oT onopHbIX KpaHOB

HaCHOpTHbIe AAaHHbIC KPAHOB, BXOAAIIHUX B COUECTAaHUE
Kpan Nel

e I'pysonomsemuocts Q

e IlIponer kpana L

e bBaszakpana B

e  Paccrosmue Mexny Kpaitaumu Toukamu 6ydepos D

e HopmaruBHas MakcHMalbHasi Harpy3ka Ha koneco Fi max
e Macca tenexkn Qy

e Macca kpaHa (C y4eTOM MacChl TENEXKKH ) Qk

e Jlongec rpysa

e UYycno KoJiec KpaHa ¢ OIHOW CTOPOHBI

e ['pynma pexuma paboTsI

HopmaruBHas MuHUMaNbHAas Harpy3Ka Ha KOJIECO

F (Q+Qx)
k=——_ 49
No
TOpMOSHaH HOpMaTI/IBHaﬂ Harpy31<a Ha OJHO KOJIECO B IIJIOCKOCTHU HOHCpC‘{HOﬁ paMbI

T = ke(Q+Qt)

R~ ~ <t g =0.10-(5+2.4):9.81/2 =3.63 kH
)

—Fmax = +10.8)-9.81/2 — 57.00 = 20.50 kH

TopMo3Hast HopMaTHUBHAS HArpy3Ka Ha OJHO KOJIECO U3 TUIOCKOCTH MOTIEPETHON paMbl

TP" = 0.1F max = 0.1-57.00 = 5.70 xH

3nech kt =0.10 B cootBercTBHH C 1. 4.4 [2] a5t H)KECTKOTO MOABECA IPy3a.

5T

16500 MM
4000 MM
4800 MM
57.00 kH

24T
10.8 T

JKECTKUM

2
5K

KpanoBble Harpy3ku i pacuera POYHOCTH M YCTOMYMBOCTH MONEPEYHOM PaMbl

B cootBerctBuum ¢ 1. 4.11 u 4.13 [2] BepTuKanbHas U TOPU3OHTANFHAS HATPy3Ka MPUHUMAETCS HE 0oJiee 4eM OT ABYX

Hanboiee H€6HaFOHpI/IHTHHX Io BOSHCﬁCTBHm KpaHOB.

Cxema K BBIYHCIICHUIO KOB(I)(i)I/IIII/IeHTOB yi , Ip1 ONPEACICHUN KPAHOBLIX HAIPY30K HaA PSAOBLIC KOJIOHHBI, [TOKa-

3aHa Ha puc. 1.
B,

y, =1——=1-4000/6000 = 0.333, Yy, = 1.0;
S

(D1_ Bl + Dz B Bz)
2S

Y, =1— =1 - (4800 — 4000 + 4800 — 4000)/(2-6000) = 0.867
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(Dl_Bl+D2+BZ)

y, =1- > =1 (4800 — 4000 + 4800 + 4000)/(2-6000) = 0.200
D1 D2 R
B1 ! B2 !
y1 y2 ys V4
P
S S
O 0 O

Puc. 1 Cxema K omnpesieneHuIo0 KpaHOBOM Harpy3KU Ha PsIOBBIC KOJOHHBI

MakcuManbHasi pacyeTHas Harpy3Ka Ha PsIOBYIO KOJIOHHY

Dmax =7 [\Vle maxl(yl + yz) + \Vsz max2(y3 + y4)] =1.1-[0.85-57.00-(0.333+1.000) +
0.85-57.00-(0.867+0.200)] = 127.89 xH

MuHumanbHas pacueTHas Harpy3Ka Ha psAJoBYIO KOJIOHHY

Doin = ¥ [WiF (Y, + ¥,) +w,F, (Vs + ¥, )] =1.1[0.85:20.50-(0.333+1.000) + 0.85-20.50-(0.867+0.200)] =
45.99 kH

Topmo3Has pacueTHast Harpy3ka Ha KOJIOHHY B IUIOCKOCTH HONEPEYHOMN paMbl
T =9 [w, T (Y, +¥,) + v, T, (Vs + Y,)] = 1.1-[0.85-3.63-(0.333+1.000) + 0.85-3.63-(0.867+0.200)] = 8.14 xH

TOpMOBHaH pacyeTHas Harpys3ka Ha KOJIOHHY M3 IJIOCKOCTHU HOHGpe‘IHOﬁ paMbl B TOUKEC MPUIIOKECHUSA MaKCHUMAaJIbHOM

Harpy3Ku:

T

b max

=0.1D,,,, = 0.1-127.89 = 12.79 xH

TopMo3Hasi pacdeTHasi Harpy3ka Ha KOJIOHHY M3 IIOCKOCTH MOTIEPEYHON pamMbl B TOUKE MPUIIOKEHUS MHUHHUMAIBLHOMN

Harpy3KH:
Tymin = 0.1D,;, = 0.1-45.99 = 4.60 kH

TOpMOSHaH HOpMaTHBHas Harpyska Ha KOJIOHHY B IIJIOCKOCTHU HOHCpG'—IHOﬁ paMbI OT OJTHOT'O KpaHa, JJId pacucTa 1o BTO-

pOMy TIpelleTbHOMY COCTOSIHUIO (TI0 iehopMaItusim):

T, = max(T,,T,,) =max(4.84, 4.84) = 4.84 kH.

3,H€CL TZl — TOPpMO3Hass HOpMAaTHBHAsA HArpy3kKa OT IE€pBOIro KpaHa, T22 — TOpPMO3Hasi HOpMAaTHBHAs Harpy3ka OT BTOpOro

KpaHa:

T, = \ka"l(Z —~ zlj =1.0-3.63-(2 —4000/6000) = 4.84 KH

T, = wTk‘2(2 — Eézj =1.0-3.63+(2 ~4000/6000) = 4.84 kH

Koshduiuent nepexoaa oT pacueTHOH TOPMO3HOH HArpy3kH | K HOPMATHBHOM TOPMO3HOI Harpyske I, :
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-
k, = -2 =4.84/8.14 = 0.594.

T
[ocrostHHAs Harpy3Ka OT Beca KOHCOIH H pefibca (3a/1aeTcs paCIeTINKOM):
P, =1.50 xH.

5.1.5 T[pumep oTyeTa Mo 3agaHUIO KPaHOBbIX Harpy3oK oT NoABeCHbIX KpaHOB

IIacnopTHbIe TaHHbIE KPAHOB, BXOJAIIMX B COYETAHUE

Kpan Nel
e I'pysonoxsemuocts Q 5t
e Tlponer kpana L 16500 MM
e DBasakpana B 4000 mm
e PaccrosHue MexIy KpaiiHuME Toukamu Oydepos D 4800 mm
e HopmaruBHas MakcHMMalbHasi Harpyska Ha Koseco Fimax 57.00 xH
e Macca Tenexxku Qt 24T
e  Macca kpaHa (C y4eTOM MacChl TEICKKH) Qk 10.8 T
e [loxsec rpysa JKECTKUHU
e UYycno KoJec KpaHa ¢ OTHOW CTOPOHBI 2
e Yucso Touek moaseca 3
e Pasmep xoncomn | 1000 MM
e ['pynma pexuma pabOTHI 5K

HopmartuBHas Harpy3ka Ha KpailHUil Ty Tb:

Fy = -~ (L, g = 10.8-(16500/2+1000)-9.81/4-(16500 + 1000) = 14.68 kH
AL+ 2

HopmaruBHas Harpy3ka Ha CpEeJHUIl Iy Th:

Fox = Qe Lg =10.8:16500-9.81/4:(16500 + 1000) = 23.62 kH
4(L+1)
TOpMOSHaH HOpMAaTHBHAA Harpyska Ha OJHO KOJICCO B INIOCKOCTH HOHepG‘IHOfI PpaMbl

T = ke(Q+Qt)

Ny
TopMo3Hast HopMaTHUBHAsI HATPYy3Ka Ha OJHO KOJIECO U3 MIIOCKOCTH TIOTIEPEYHOMN pamMbl

T = 0.1F max = 0.1-57.00 = 5.70 kH

g =0.10-(5 +2.4)-9.81/2 = 3.63 kH

3nech kt =0.10 B cootBercTBHH C 1. 4.4 [2] A5t )KECTKOTO MOABECA IPy3a.
Kpanossblie Harpy3kun

B cootBerctBuum c 1. 4.11 1 4.13 [2] BepTHKanbHASI ¥ TOPU3OHTAIBHAS HATPYy3Ka MPUHIMAETCS He Oojee 4eM OT ABYX
HanOosee HeOIaroNpHUATHBIX 10 BO3AEHCTBUIO KPAHOB.

KoaddunuenTsl Y; ans onpeneneHns Harpy30K Ha ONOPBI KPAHOBBIX IyTeH BEIYUCIAIOTCS IO CXEME HEpaspes-

HOH NATHIIpOJIeTHOW Oanku, cM. puc 1. M3 Tabmuusr I15.1 [1] opauHaT IMHUM BIMSHUS CIIEyeT, YTO MaKCHMalbHbIE
pEaKIK BOZHUKAIOT B TOM CIIy4ae, KOT/ia KpaH HaXOJUTCS 10/ BTOPOH OMOPOH MATUIPOJIETHOM OaIKH. DTOMY BapHaHTy
COOTBETCTBYIOT OpMHATHI JIMHUM BJIUSHHUS JUIS TIEPBOTO U BTOPOTO IIPOJIETOB, IPUBEICHHBIC B TadIHIE 1.

D1 D2
B1 B2

iooye 3 v

® @ ® :
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Puc. 1 Cxema k omnpezeneHnIo Harpy30K Ha OMOpbl KPaHOBOTO ITyTH TTOABECHBIX KPaHOB

Tabnuya 1. Opounamol aunuu enusnus 045 1-3 nporema
X |0] 0.2 0.4 0.6 08 |10| 12 14 1.6 18 |20]| 22 24 2.6 28 |3.0
Y |0]0.3168 | 0.6043 | 0.8335 | 0.9750 | 1.0 | 0.8926 | 0.6886 | 0.4390 | 0.1928 | 0

0.1032 | 0.1268 | 0.1007 | 0.0498

MakcumaibHas Harpy3Ka COOTBETCTBYET I10JI0KEHUIO KPaHOB, ToKazaHHOMY Ha puc. 1. Koadduuuentsr Y, + Y, ompe-

JIEIISIOTCS TMHEWHOM MHTepIosanueit mo tadmume 1 11 3HaYeHi:

B
X =1- ?l =1-4000/6000 = 0.333;

X, =1.0;
(Dl - Bl + Dz - Bz)

Xy = 1+ 23 =1+ (4800 — 4000 + 4800 — 4000)/(2-6000) = 1.133;
(Dl_ Bl+ Dz + Bz)

X, =1+ 2 =1+ (4800 — 4000 + 4800 + 4000)/(2-6000) = 1.800:

y, =0.508, Y, = 1.000;

Y, =0.929, y, =0.193.
MakcumanbHas pacieTHas Harpy3Ka Ha Oropy KpaHOBOTO ITyTH:

Dmax =7V [Wle maxl(yl + yz) + Wsz maxz(y3 + y4)] =1.1-[0.85-57.00-(0.508+1.000) +
0.85-57.00-(0.929+0.193)] = 140.13 kH

MuHuManbHas pacueTHasi Harpy3ka Ha ONopy KpaiHero myTH:

Fl =Y [\|11|:1k1(y1 + y2) +Vy, Flkz(y3 + y4)] =1.1-[0.85-14.68-(0.508+1.000) + 0.85-14.68-(0.929+0.193)] = 36.08
kH

MuHuManbHas pacueTHasi Harpy3ka Ha Olopy CpeJHero ImyTH

F2 =7 [\|ll|:1kl(y1 + yz) + \|12F1k2 (y3 + y4)] =1.1-[0.85-14.68-(0.508+1.000) + 0.85-14.68-(0.929+0.193)] = 58.08
kH

TopMo3Hast pacueTHast Harpy3Ka B IJIOCKOCTHU HONEPEYHOHN pambl:
T =9 [w, T (Y, +¥,) +w, T, (Y5 +Y,)] = 1.1-[0.85-3.63-(0.508+1.000) + 0.85-3.63-(0.929+0.193)] = 8.92 xH

Topmo3Has pacueTHas Harpy3ka Ha pUreslb M3 IUIOCKOCTH TONEPEYHOW paMbl B TOYKE NMPUIIOKEHHS MaKCUMaJIbHOU

Harpy3KH:

T, e = 01D, = 0.1:140.13 = 14.01 xH

TOpMO3HaH pacdyeTHasd HaArpy3ka Ha pureiib M3 MJIOCKOCTHU nonepeqﬂoﬁ paMbl B TOYKC IMPHUIIOKCHUL MHUHHUMAaJIbHOK

Harpy3KH Ha OIopy KpaiHero IyTu:

T, =0.1F, = 0.1-36.08 = 3.61 xH

TOpMO3HaH pacdyeTHasd HaArpy3ka Ha pUreiib M3 IIOCKOCTH nonepeqﬂoﬁ paMbl B TOYKC IMPHUIIOKCHUL MHUHHUMAaJIbHOK

Harpy3KH Ha OIOpY CPEIHETO IIyTH:

T,, =0.1F, =0.1-58.08 = 5.81 xH
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Topmo3Has HOpMaTHUBHAS HAarpy3Ka Ha KOJOHHY B INIOCKOCTH HOIIEPEYHOM PaMBbl OT OJHOTO KpaHa, JJIsl paciera Mo BTO-

pOMY TIpeIeTEHOMY COCTOSTHHIO (TI0 AehopMaIlisaMm):

T, =max(T,,T,,) =max(5.47, 5.47) = 5.47 kH.

3nech T,, — TOPMO3HAs HOPMATHBHAS HATPY3Ka OT [IEPBOTO KPaHa, |,,— TOPMO3HAs HOPMATUBHAS HATPY3Ka OT BTOPOTO
KpaHa:

T, = wTh(Y, + Y,) =1.0-3.63:(0.508+1.000) = 5.47 xH

T,, = W (Y, + Y,y ) =1.0-3.63:(0.508+1.0) = 5.47 kH,

re ko3ppuuuentsl Y, + Y,, onpenensaiorcs uHelHOR HHTepHONIALKEH N0 Tabauue 1 ans 3HaYeHuH:

B
X, =1— ?2 =1-4000/6000 = 0.333;

Xy =1.0.

Koo puuuenT nepexosia oT pacyeTHOM TOPMO3HOM HAarpy3Kkd | K HOPMAaTHBHOI TOPMO3HOI Harpyske T2 :

T
k, = ?2 =5.47/8.92 = 0.613.

IMocrosiHHAs HATPY3Ka OT Beca KOHCOJH U Peibea (334aeTCs PACUCTIYHKOM):

P, =1.50 xH.

5.1.6 TpousBonbHbIe 3arpyxeHus

[Ipon3BosbHOE 3arpyKEHHE MOXKET COAEPKaTh HECKOJIBKO COCPETOTOUYEHHBIX U/MIIU paclpeesieH-
HBIX Harpy3okK. JluanoroBsie OKHA 3aJjaHUs 9TUX HArpy30K MoKaszaHsl Ha puc. 5.16, 5.17.* I1pu cozna-
HUM 3arpYy>KEHHs HY>KHO BBIOpATh BUJ Harpy3Kd U HOMEpA Py B3aUMOUCKIIOYAIOIIMX U/WIIN CO-
MyTCTBYIOLUX 3arpyKeHuil. DT JaHHbIE UCIOJIb3YIOTCS Npu hopmupoBanuu PCY.

3aaaHWe NPOMZECALHOTO 3arpyKeHWA ==

Hordep NpoMEE0NEHOMD SarpyHeHUa; 3

HaszgaHWe sarpyxeH4ds |I'Ian3E:nanne ZArpyUHEHUE M3

[1apareTpel 3arpy#eHHa 4nA BeMUcieHWA PCY
CoznaTe 3arpykeHHe

Bua HarpyskK K. paTkoBpEMEHHSA
HarpyzkW sa0aimoA o yyeTom

KO3 PO HULMEHT 3 HAOEKHOCTH

Hormep rpunnel QaHOTHIHER SarpuyHeHME

Hormep rpunnel BSaWMMOoUCEARYSI0W MW
SarpyseHd

olul |

33EEPILMTE BrIGpaTE CONUTCTEYWME SarpyxeH4s

*[1] - A.NA CHEMOERIY HArpU30K,

*[1] - A.NA BETPOBLIA HArpY30K,; [2] - 0NA CHEMDERE HArpYS0E,

* I[J'IH MHOT'OKOHBKOBOI paMbl PEKOMCHAYCTCS YKa3bIBATh IMO3UIUIO HAT'PY30K Ha PUTC/IIX HC MCHLIIC Y€M IOJIOBHUHA
BBICOTBI l'[pO(l)I/IJ'IH KOJIOHHBI
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Puc. 5. 16.
Co3aaHWe NMPOW3EOAbHBIX HAarpysoK ==
Cnocofel S803HUA HArpYSkK Harpyska Ne 1
B, Harpy3KM FPacnonoserue MpueAzka [ta)
Ceverwe s  |5000.00
(" CocpegoroyeHHan [kH) (* leEsan KONOHHA

CeyeHue B 700000

f» PacnpegeneHHan no gauHe [kKH )
("~ NeBeli purent

" PacnpegensHHan no naowanu [kKHra2]

("~ [NpaBan konoHHA
Bra pacnpegeneHHOR HarpyskM

" PagHOMEpHaA CraeweHmqe no i [rar) |0
(" [Npaeeili purens

f* [oTpaneum

Harpyska 5 ceMeHuM & Harpyska B ceveHWq B

HanpaeneHue , ’—D
(* 3anaeTca kOMNOHEHTAMM BEKTOPS . Muasmens |40
z

" Boonk rpaqd

£ Mo HOPMANH K rpaHut [ Cosgate CHMMETRMYHYN HArpYsky MpeaEapMTEbHD
Hotaeure 3aBepwMTE
Puc. 5. 17.

OTto0paxeHue HArpy30k. Harpy3ku MoryT ObITH OTOOpaKEHBI TUOO Ha T€OMETPUICCKON MOJICIIH,
1100 Ha KOHEYHO-3JIEMEHTHOW MOJIEIH.

Ha ceomempuueckoii mooenu Harpy3Kku 0TOOPaKarOTCS B TEX Pa3MEPHOCTSIX, B KOTOPBIX OHU 33 IaHbI.
Ho ecnu B 1uanoroBom okHe 3aJaHUs TUIIOBBIX HArpy30K, CM. puc. 5.1, BKIIOYUTH ONIKI0 Y HUpH-
HMPOBATH pacnpeieieHHbIe HATPY3KH, PACIpeIeIcHHBIC 10 IUIOMAIN HArpy3Ku OyIyT TpUBe-
JICHBI K HAarpy3KaM, paclpeaeIeHHbIM 0 JUIMHE C UCTIOJIb30BAaHUEM TEKYIIIETO 3HAUCHHUS I11ara pam.
Kpowme Toro, pactipenieiieHHbIE IO TIOMIAIA HATPy3KH, JCHCTBYIONINE Ha KAPHU3HBIC CBECHI U TIapa-
MeThI, 0TOOpAKAIOTCS HA TEOMETPUUECKOI MOJIENIN B BUJIE COCPEIOTOYCHHBIX HAIPY30K.

Harpy3ku oT coOCTBEHHOTO Beca He 0TOOpakatoTCsl Ha PaCYETHON MOJICIH.

s cmepoichegol KOHeyHO-371eMeHmHOoL MoOenu paclipeieIeHHbIe Harpy3KU MPUBOJIATCS K pacipe-
JICIIEHHBIM 10 JUTHHE CHJIaM Ha 3JIEMEHTaX, ¥ COCPEIOTOYCHHBIM CHJIAaM U MOMEHTaM B y3J1aX, KOTO-
pbI€ YUUTHIBAIOT HECOBIMAJACHHUE CETKU JIIEMEHTOB C BHEITHUMH TPAHIMH PaMBbl.

/s 0obonoueunoii KoneyHo-31emMenmHol Mooeay PaclpeieIeHHbIE Harpy3KH IPUBOJSATCS K COCpPEIo-
TOYEHHBIM CHUJIaM B y3IaX.

Ha pucynke Mmoaenu pambl 0TOOpakaeTcsl yCTaHOBIIEHHOE (TeKyIee) 3arpykenne. lMismenenue ycra-
HOBJICHHOTI'O 3arpy>KC€HUA BBIIIOJIHACTCA C IOMOIIBIO KOMaHAbI MO}ICJIB = YCTaHOBUTL aKTHBHOE

3arpys;keHHe myTeM BHIOOpAa COOTBETCTBYIOILIETO 3arpyKeHusi, puc. 5.18, uin ¢ moMoIpo KHOMOK
RS

@ Ha IMaHCJIM KOMaH/.
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YcTaHoBWTE dKTPMEHOE 3arpyxeHne

Crariyecke SarpyxeH|a

Ok

1. LofcTEEHHER B

[<E5]

2 MNoCTOAHHEIE HAMPYZKKM HA DWFENY W KONOHHE
3. CHeroean Harpyska cnesa OMUCTHTE

4. CHeroEan Harpyska cnpaga

. BeTpoEan Harpyska cnesa

E. BetpoBan Harpyszka cnpasa

7. BeTep B TOpeEL +

3. BeTep B TOpeL -

9. MNpouzeonEHDE sarpyseHie M3

CefCtUYBCKME Sarpy#HEHHA

1. Ceficrura

Puc. 5. 18. JlnanoroBoe 0KHO YCTaHOBKU BapuaHTa 3arpy>KeHHsI

5.2 CocpeaoToueHHble MaccChbl

CocpenoToveHHbIE MAacChl UCIIONB3YIOTCA AJIs 100aBIICHNS HEKOHCTPYKTUBHO 00YCIIOBICHHBIX Mace
B PaCYETHYIO MO/IeNb. 3aJaHHbIE MAcChl UCTIOJIB3YIOTCS MPU (POPMHUPOBAHUH HATPY30K OT COOCTBEH-
HOTO Beca ¥ MPHU aHAIHU3e COOCTBEHHBIX KOJIeOaHUI KOHCTPYKIMH. J[nanoroBoe OKHO 3a/laHusl Macc

JUTsI TUTIOBOM paMbl MOKa3aHo Ha puc. 5.19.

3EI,[|,EIHH'E' COCpef0TOYEHHBIX MacCC
b acica Me 1

Cnocof sagaHua "npueaska”  Cnocof 3a1aH4A 'oedeHKe

TuUnoEDi 3 NeteHT CedeHue

NeEan KonoHHa A4 M |Eepx pUrena no NeE0l KonoHHE

Macca [1) |1 I [Trra2] |EI
Iy [T¥rm2] |EI
Izz [T7rra2] |EI

=

JofSaeuTe JAEEpWMTE

.

Puc. 5. 19. I[I/IaJIOI‘OBOC OKHO 3aJIaHus COCPCAOTOUCHHBIX MAaCC

5.3 3akpenneHus

BaerHHeHI/ISI 3a4a0TCA B TCPMUHAX KOHCTPYKTHUBHBIX 3JICMCHTOB U UMCIOT CMBICJI NIPpHU CO3AaHUN

Mo/:[eneﬁ KaK THIIOBBIX, TaK U IIPOMU3BOJIbHBIX paM.
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B tom ciiyuae, eciau Ha maHenu 3aJaHus TEOMETPUU TUIOBOU pambl, cM. puc. 4.1, BKItoueHa
onuysi ABTOMATHYEeCKH HA3HAYMTH 3aKpelieHHs, 3aKpeIICHUs] Ha3HAYaloTCs aBTOMATUYECKU B
3aBUCHMOCTH OT TUIIA paMbl. Eciu 3aKpenieHus 3a1at0Tcsl 10JIb30BATEIIEM, TO IIPU BKIIFOUEHHOM OI1-
MU IPUOPUTET UMEIOT aBTOMATHUECKHU Ha3HauYaeMble 3aKperieHus. JluanoroBoe OKHO 3a/1aHus 3a-
KpeIUIeHUi 1oka3aHo Ha puc. 5.20.

3anaHve sakpenneHui @
B ceveHWM THMNOBOR pars l

TUNoEDi 3 NeteHT CedeHue

|J'Iesa;| K.OM0OHHA j |J'Iesa;| K.OMOHHA BHIH3Y j
CTeneHH cEOGO0kR " 3 | n
VX T Z ApHHp anenka [HHATE
[ Rx [~ RY [ RZ (TR g JaEepwMTE

Puc. 5. 20.

5.4 LWapHupbl

ITon mapHUpaMy MOHUMAETCS MPOU3BOJIBLHOE OCBOOOKICHHWE OJJHOM MJIM BCEX M3 ILECTH CBs3ed B
CEYEHUM KOHCTPYKTHMBHOI'O 3JIEMEHTA WIH B y3iie conpsbkeHus. [llapHupel 3amaroTcss B TepMHHAX
KOHCTPYKTUBHBIX 3JIEMEHTOB U UMEIOT CMBICII MOJIEIIEN KAK THUIIOBBIX, TaK U IPOU3BOJIBHBIX PaM.

B ToM ciyuae, ecnu Ha maHeNu 3a/laHusl TEOMETPUM TUIIOBOM paMbl, CM. puc. 4.1, BKIOYeHa ONIus
ABTOMATHYECKH PAaCcCTABHTH WIAPHUPHI, IIADHUPBI PACCTABIIAIOTCS aBTOMATHYECKU B 3aBHCHMO-
CTH OT THIa pambl. Eciiu mapHUpbI 3a1at0TCs MOJIb30BaTENIEM, TO TP BKIFOYEHHOM OIMIUU IPUOpPHU-
TET UMEIOT aBTOMAaTUYECKN Ha3HAUYECHHbIE MIapHUPBI. /[MaoroBoe OKHO 3aJaHusl MIApHUPOB IIOKa-
3aHO Ha puc. 5.21.

JafaHve WapHMpoB [5]
B cevyeHWH THNOBDH parel
THNoEQI 3 NEtEHT CeyeHue
Nesan konoHHa D DWCENA N0 NEE0A KOAOHHE

CTenesHM cEafoak!
W T v TV v T2

v Fx [ RY [« RZ O4mHcTITE SaeepuiTe

Puc. 5. 21.

B pawarensHef wWapHUp Bokpyr ocu 'y’ MpHHATE
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5.5 ®yHKuun

Komanzga Pacuernasi monesib = @yHKIUS [T03BOJISIET CO3/1aBaTh 00BEKThI, KOTOPHIE SBISIOTCS Ta0-
JUIIAMU 3aBUCHUMOCTH Tapamerpa Y oT mapamerpa X. OTH TaOIUIbl Ha3bIBAIOTCS (DYHKIMSMH WIH
(GYHKIMOHATBLHBIMH 3aBUCUMOCTIMU. DYHKIIMU UCTIONIB3YIOTCS NP OMMCAHUU CIIEKTPOB CelicMuYe-
CKHX BO3JICUCTBUI 3a]JaBAEMbIX MOJIH30BATEIIEM.

[Tpu oOparerny K KOMaH/Ie TOSBIISETCS TUATIOTOBOE OKHO 3aianue GpyHKIuM (puc. 5.22).

3ananve hyHKLMA X|

Homep |1 HasgaHue II:ne-rp1 Tun IHCKDDEHMH [r/c2] o nepuoga (] j

] Y [rcZ] 4
01 25 i : i
03 25 : : :
na 18 : : :

><|2—
v [

Hofagurs Yaamire

SameHuTE OuucTime

Beragwme

CoxpaHuTe | Brixon |

Puc. 5. 22. JlnanoroBoe OKHO 3a1aHusl (QyHKIHH

®ynkips Y(X) MOKeT UMETh Pa3IHYHbIA (PU3UUECKUIT CMBICI, KOTOPBII OMpEIeNseTCs] KaK THIIOM
BEJIMYMHBI Y, TaK U TUIIOM apryMmeHTa X. Beimagatomumii cvicok Tumn mo3BossieT BbIOpaTh HYKHBIH
Tun. Huke npuBeaeHsl TOCTYIIHbIE TUIIBI 3aBUCUMOCTEN:

e VYckopenus (M/c2) ot yactotsl (I'mr);

e Koadduument auHaMMYHOCTH OT NepHroja (C;
Ctpoxku B Tabnulle Bcerjga 0ToOpakatoTcsl U UCTOIb3YIOTCS B MOPSAIKE BO3pacTaHUs 3HAUYCHUN apry-
MEHTAa.
Kuonku Jlo0aButhb, Yaanurb, OuucTuth, 3aMeHNTh, BcTaBUTDH Ciy’KaT 71 yIIpaBJIEHUs CIIHC-
KOM CTPOK TaOJIMYHON (PyHKIIHH.
ITpu naxxatuu xkHonku CoxpaHuTh (HOpMUPOBAHHE JAHHOM TaOMMYHOM (PyHKIMM 3aKaHUMBAETCA,
npejsaraercs HauaTb (OPMUPOBAHUE CIIENYIOMIEH PyHKINU.
IIpu HaXkaTMK KHONIKM BBIX0 BHINOJHEHHE KOMAaHbl IPEKPALAETCS.

5.6 Cencmunueckme Harpysku

CeiicMuueckue Harpy3Ku 3aJaloTcsl ¢ MOMOIIbI0 KoMaH bl PacueTHast monenb = CelicMu4eckne
HArpy3KH, KOTOpasi TO3BOJISIET 3a7aTh TapaMeTPhl HECKOIBKUX CEHCMUYECKHUX 3arpyKeHUM, PUC.
5.23.

[To yMomyaHuio pacyeT MpPOBOIUTCS AJS ABYX HampaBiCHHUM BO3AEUCTBUS B IJIOCKOCTH PaMBbl: MO
ropuzoHTanu (TX) u no Beprukanu (TZ). [lockonbKy Harpy3Ku, COOTBETCTBYIOIINE CEHCMUUYECKOMY

PyKkoBOACTBO noJib3oBaTens 70



lenapa-A OO0 «AsTomatmzauma NpoekTHbIx PaboT»

BO3/ICHCTBUIO, pACCMATPUBAIOTCS KaK 3HAKOIIEPEMEHHBIE, KaXK/IOMY 33/IaHHOMY HAIPaBJICHUIO COOT-
BETCTBYET Mapa OTKIMKOB CUCTEMBI.
[TapameTpsl cEiCMUYECKOTO 3arPY>KEHHUS U PacdeT PEaKkIMH CUCTEMbl HAa CEHCMHUYECKUE HArpy3Ku
MOTYT OTIPEJENATHCS B COOTBETCTBUH C OJHUMH U3 JCUCTBYIOMNX HOPM “CTpOUTENBCTBO B CEHCMU-
4YeCcKuX pailoHax’:

o CII14.13330.2104;

e CHullI 11-7-81* 2000;

e CHull PK 2.03-30-2006;
3aaHHbIC CIEKTPHI 0 YMOITYAHUIO IPUHUMAIOTCS CTAaHIApPTHBIMHU, HO ITOJIb30BaTEh HMEET BO3-
MOXHOCTB BBI6paTB COOCTBEHHEIE CIICKTPBI, KOTOPBIC NPCABAPHUTCIBHO JOJIKHBI OBITH 3a1aHbI B
BU/Ie QYHKIMI COOTBETCTBYIOUIEH pa3MEpHOCTH.

5.6.1 MeToauka pacyeTa Ha CEMCMUYECKME Harpy3Ku

ITocne co3nanus 3arpy>XeHusi, Ha)XKaTUEM KHONKH BBINOJTHUTH aHAJIM3 3arpy’KeHusl MOXXET ObITh
BBIIIOJIHEH PacyeT Ha CEMCMHYECKUE BO3ICHCTBHUSA, IIOCIE YEr0 MOXKHO ITOCMOTPETh YacTOTHI H
¢bopMmbl KostebaHUi, a TaKXkKe peaKUI0 CUCTEMBI 110 Kax/10i ¢popme koiaebaHuil. ITOT pacyer sBIs-
eTcs npeaBaputenbHbIM, PCY nipu 3TOM pacuere He ONpeesstoTCs.

ITpu aBTOMaTHUECKOM ONpEAEICHUN KOJIMYECTBA HEOOXOIUMBIX (hOPM B Pa3sIOKEHUH, KPUTEPHEM
SIBIISTIOTCS BETMYMHBI APPEKTUBHBIX MOJAIBHBIX MACC JUIS 3aJaHHOTO HAIIPABIICHHS BO3ICHCTBUSI.
MuHuManbHOE Yuca0 GOpM COOCTBEHHBIX KOeOaHMM, YUUThIBAEMBIX B pacyeTe, BEIOMpaeTcs Tak,
9T00bI cyMMa 3()(hEeKTUBHBIX MOATIBHBIX MAacC, YATEHHBIX B pacueTe, cocTaBisiia He MeHee 90% 00-
11ei Macchl CUCTEMBI, BO30YXkK/1aeMOH 110 HalpaBJIEHUIO 1EHCTBUS CEHCMUYECKOT0 BO3IEHCTBUS IS
TOPU30HTAJIBHBIX BO3JICHCTBUI U HE MeHee 75 Y% — i BEpTUKAIBLHOTO BO3AEUCTBUSL. Y UUTHIBAIOTCS
Bce (OpMbI cCOOCTBEHHBIX KosleOaHui, 3 peKkTuBHAs MOAaTIbHAs Macca KOTOPBIX MpeBbImaet 5 %.

Co3aaHWe CEMCMMUBCKOTO 3arpyxXeHua (=3
K.omMuecTED CeMCMUYECKMS Sarpyserud |2 i i - FacueTHan cefoMuuHoCTe
Py PacysTHaA cefCMMYHOCTE paiioHa |7 > KareropuarpyHra [ - T GG e e E
Hma zarpysxeHua F.oadduumeHT bl MarcumaneHan arMnauTYLa Yok DPEHME, M
HanpasneHuA BosaeHcTEMA KO [rafin. 3) 1 hd Mo ook 05
v Moocus ¥ MoocuwZ K1 [ratin. 4 1 w| Paccedsanua Knou (tatin. 5] (1.3 = Mo ocuZ 0s
[ Mo ook + [No ocx ZF0.75
M ETOAMK @ ONPEAENEHUA CEACMUECKMY HAMPUSOK MpeofipasoBaHue CTATUYSCKMY HAMPYSOK B Macobl
& CN14133302014 ¢ HN-031-01 [43C) MM#A CTATHYECKOrD 3arpy#eHua Koa g, nepecyeta . . i
1. CoficTeeHHEIN BeC «| 1.3 TofaenTe B crvcor, | | 0 JMOMHAHAHIG EODETEEHHEIN
¢ CHWMI-7-817 2000 € 3aganHeid ciextp | J | BeC NPE0BpasyeTcA B MaCthl ¢

[1. CoficTeennkd sec)1.3 K03 PRHUMEHT OM BECOBOA
" CHuM PE 2.03-20-2006 . ) JaanuTE W3 CTMCKA | Harpysky

Ina npeotpasosaHka B MaCCh! HOPMATMEHEIX
Bug crektpa HarpysoK, Ko OUUMEHT NEPECYETE A0HKEH GhMTE
o =80aH pasHei 1.7 f

{= ChekTporparta
3

= pyHTHI |

METD.U. EBBIMHMCNEHHMA CYMMAPHOrD OTENMEA
c

o

Yoemopenue, mMic?

K.oAWYSCTED $OpM B PAZN0KEHMM (15

AETOMITHYECKIH OMpeaenaTE
HEUﬁKDﬂ.MMDB KONHYECTED oDk

t t t t t
0 0z 0.5 0.8 1 1.2 15 1.8 CoxpaHuTe pesyiETaTe
i MNepuog, c P M0 $OPraH KONEGaHHE

'_ﬁ? Cozpare oruer | CKOMWPOEATE Sarpy#eHHe | Cospars sarpyseH9e | BEINOAHKTE SHANWS Sarpy#eHHa

Puc. 5. 23. JlnanoroBoe OKHO 3a/IaHUsI TTapaMETPOB CEHCMHUYECKOTO 3arpyKEHUS
5.6.2 [pumep BbINONHEHUA pacyeTa Ha CeMCMUYECKNe Harpy3ku

[IIar 1 Co3gaerca Mozienb pambl, puc. 5.24
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nnn ennn

Puc. 5. 24. Mopenb pambl JiJisl aHAJIM3a CEHCMUYECKIX HATrPy30K

[ar 2. Co3natorcs Tunosele 3arpyxeHust

[ar 3. Co3gaetcss KOHEYHO-AJIEMEHTHAs! MOJIENb

ar 4. OnpenensitoTcss mapaMmeTpsl celicMuueckoro 3arpyxenus (Komanma PacuernHasi Mojelib
= CeiicMuueckue Harpy3km), pacuet no meroguke CII 14.13330.2014, cm. puc. 5.23

[IIar 5. Co3naetcst otuet no ceicmuueckomy 3arpyxenuto (Kuomnka Co3aarb otuer), cMm. 11.5.5.3.
[ar 6. BeimonusieTcst BIOOP BHJIa aHaIN3a — 3. AHANIU3 CTATUYECKUX U CEHCMUYECKUX 3arpyKEHHIH,
KOMaHJa AHaJIM3 = 3agaTh mapaMeTpsbl aHAIu3a, puc. 5.25.

MapameTpbl aHanMsa Moaenu =

Bua aHam4sa |3. AHANMUS CTATHYRCKME M CERCHMYSCEMY SarpyseHMi - |

K0 ppULMEHT HALEKHOCTH N0 OTEETCTEEHHOCTH cornacHo MOCT 27751-88° HagewHooTe . IW
CTPOMTENEHEN KEOHCTPYELMA M OCHOBSHME. [ CHOBHEIS MON0#KEHWA N0 pacYETY T

JocTynHele Sarpy#eHus BriSpaHHElE SarpyseHIHa

11. Cefictira ¥ 1. CoSCTEEHHRIR BEC

2. MoCcTOAHHEIE HAMPYSEM HA PHMEaM M KONOHHE
3. CHeroeana Harpyska cnega

4. CHeroeas Harpysk.a cnpasa

. BeTpoean Harpyska cnega

6. BeTpoBan Harpyska cnpaea

7. Berep B TopeL +

3. Berep B Topew -

9. MNpouseoneHoE sarpyskeHue M3

10. Ceficrura

HofauTe -+ | <- Hpanume <<- dpante Boe

[v BerMucadme PCY 1 cosnaTe KOMAWHALMK SarpyseHUi

OTHEHTE

K. PP L MEHT B KORMEMHALMEA pacyeTa gePoprSTHEHCTH |

Puc. 5. 25. TTanens BbIOOpa BUJa aHANIN3a

[ar 7. Bemounusiercst ananu3 u onpeaenaenue PCY s oCHOBHBIX CECMUYECKHUX U 0COOBIX coueTa-
HUI Harpy30K, KOMaHaa AHaJIU3 = BbINOJIHUTH aHAINU3.
[Tocne BbImonHeHUs mara 7 JaHHbIe MOJeNU OyIyT COJEpkKaTh Pe3yIbTaThl YETHIPEX TPYIIIL:

e C(Craruka;
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[To pesynbTaTaM mepBBIX TpeX rpyI OyayT onpeneneHsl PCY u koMOMHAIMK 3arpyKeHUH ¢
kodpdurmentamu PCY, cOOTBETCTBYIOIMMH BBIOPAHHON METOJIUKE pacyeTa CEHCHYECKOTO

3arpyskeHusi, puc. 5.26.

£ KomEunHaumm sarpyxeHmi

KoMEUHEUH  3arpUYs#eHHA

M [Hassarue S T O o O - S O -
1 0501 +0. 9L 2+0.5°L 3+ 0. 5L 4+0.581 +01 09 09 @05 05 0 1] 0s o 1] 1 1] 1] 1]
T 0.9LT+0 9 L2+05°L3+0 5L 4+0.5741+03 03 09 05 05 0 0 05 0 1} 1} 1} 1 0
13 |0.gLi+0 FL2+0.50L3+0. 5L 4+0. 5702401 09 0% 05 05 0 0 0 05 0 1 1} 1} 0
14 0,901 +0. 9L2+0.5°L3+0 5 L4+0. 502403 03 03 @05 05 0 1] 1] 05 0 1] 1] 1 1]
15 0501 +0. 9L 2+0.5°L3+0 5°L5+G1 08 08 o085 0 0s o 1] 0 1] 1 1] 1] 1]
16 |ogL1+0 L2405 L3+0. 5L 5+02 09 03 05 0 05 0 0 0 1} 1} 1 1} 0
17 |0.901+0 3240 54 3+0 51 +01 o3 |08 05 0 1} 1} 05 0 1} 1 1} 1} 1}
18 0,501 +0. 9L 2+0.5°L3+0. 5741 +04 03 089 05 0 1] 1] 0s o 1] 1] 1] 1] 1
19 0.5°L1+0.9L2+0.5°L4+02 08 08 0 05 0 1] 1] 0 1] 1] 1 1] 1]
20 |0gLi+0 L2405 4+03 09 0% 0 05 0 0 0 0 1} 1} 1} 1 0
21 |DFL1+09L240 Brld4+04 o3 0% 0 o5 0 1} 1} 1} 1} 1} 1} 1} 1
22 0.59°L1+0. 9L 2+0.5°L4+0 5L6+012 03 08 0 0s 0 0s o 0 1] 1] 1 1] 1]
23 0.9LT+0. 9L 2+0.5°L4+05°LE+03 03 03 0 [IR-I] 05 0 0 1} 1} 1} 1 0
24 0.9L1+0. 9L 2+0.5L4+0541+03 09 0% 0 05 0 0 05 o0 1} 1} 1} 1 0
25 |0FL1+0 FL2+05LA+0 541 +04 03 03 0 05 0 1] 0s o 1] 1] 1] 1] 1
26 0901 +0. 9L 2+0.5°L5+1 03 08 0 1] 0s o 1] 0 1] 1 1] 1] 1]
27 0.9L1+0 9L 2+0.5°LE6+Q3 03 03 0 1} 1} 05 0 0 1} 1} 1} 1 0
28 0.901+0.9°L2+0.5741+01 o3 0% 0 1} 1} 1} 05 0 1} 1 1} 1} 1}
Z 0,911 +0. 3 L2+0.5%41+03 03 03 0 1] 1] 1] 0s o 1] 1] 1] 1 1] v

MpuragHTE: OTmeHdTs

=S Hom =

PCY

" OcHosHele & Ocofioe

" CeRchdeckie

Mpure4aHHa
L1 - CoficTEeHHEIN Bec;

L2 - MocToAHHBIE HAMPY3KH Ha pHMEk
W KONOHHB!

L3 - CHeroean Harpyska cnesa

L4 - CHeroean Harpyska cnpasa

L5 - BeTpoean Harpyska cnesa

LE - BeTpoEan Harpyska cnpasa

Al, 42 - BETPOBLIE HArpY3KM B TOPEL
A - NPOMEEDNEHEIE HAMPYSKK

C1 - MakcumansHoe faBNEHHE KPSHOB
CreBa

C2, C3 - TopMOKEHWE KPAHOE CBEa

C4 - MakcuManeHoe QaBNEHHE KPaHOB
Crpasa

C5, CE - TopmMoskeHuWe kpaHoE Crpasa

C7 - MakcumansHoe faBNEHWE KPSHOB
E CEpaHHE

CE8, CY - TOPMOMEHWE KPAHOE B CEPSIHHE
i - CEACMUNECKIME HAFDYSKK
* Harpyzem B ka#noi komGuHaum9

YMHOHSHITCA HE KOS POHUMEHT
HAENHOOTH M0 0TEETCTEEHHOCTH

YCTAHOEMTE N0 YMON4aHHo

Puc. 5. 26.

5.6.3 OTyeT NoO onpeaeneHnto CEMCMNYECKMX Harpy3ok
Pacuét nmo CII 14.13330.2014

Tabmuma 1. MaccoBast cBoaka

HanmenoBanue Macchol

Hcxonnasn
macca, T

Koa¢pdunuent nepe-
cyera

Macca B pac-
yere, T

CoOcTBeHHas Macca paMel

2.59

1.30

3.36

I'€JIN 1 KOJIOHHBI

2. IlocTosiHHBIE HArpy3KH Ha pH-

18.19

1.00

18.19

Bcero

21.55

Tabnuma 2. CoOcTBEHHBIE YACTOTEHI U MOJAJILHBIE MACCHI

Homep
¢hopmbl

Yacrora,
'y

dddexTUBHAST MOAATBHAS

macca nmo X

macca no Z

dddexTUBHAT MOAATBHAS

0.71

0.83

0.00

3.64

0.00

0.49

8.80

0.00

0.00

9.03

0.09

0.00

13.00

0.00

0.00

25.20

0.00

0.15

25.94

0.00

0.02

oo |N (O o1 [ W (N |-

26.04

0.02

0.00

PyKO BOACTBO MNMoOJib30BaTeNA
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9 34.75 0.00 0.00
10 39.56 0.00 0.23
Cymma 0.94 0.89

I'pyHT kareropumu 2.

Pacuetnas celicMmuueckas Harpy3ka (CHJIOBas MJIM MOMEHTHAs1) TI0 HAIpaBJICHUIO 0000IIEHHOH KO-
OpIIMHATBI C HOMEPOM |, IPUIIOKEHHAs K y3710Boit Touke K PJIM u cootBeTcTByromIas i-ii popme coo-
CTBEHHBIX KoJIeOaHMH 3/1aHUI M COOPYKEHHH, onpeaensercs 1no Gopmyse:

] _ . .qJ
Sik - KO Kl SOik
Ko =0.8 - xoaddurrenT, yuuTsiBatomii Ha3HaUCHUE COOPY>KEHUS U €T0 OTBETCTBEHHOCTD, IIPHU-

HUMaeTcs o Tadmue 3;
K; =0.25 - k03¢ punmenT, yuuThIBarOni 10ITyCKaeMble OBPEXKACHHS 30aHUI U COOPYKEHUI,

npUHUMAeTCs 1o Tabnuue 4;
SOJik - 3HAYEHHE CEUCMHUYECKOM HArpy3Ku IS i-if GOpMbI COOCTBEHHBIX KOJCOAHHI 3aHHsI WU CO-
OPYKCHHS, OTIPEICIIIEMOE B IIPEAMOIOKEHUH YIPYroro AeGopMUPOBaHUS KOHCTPYKIHiA 10 (op-
MyJie:

I —mi.A. B .nd
Soik = Mk - A-Ky -Bi -mij -
31ech
mg Macca 3J1aHHs WM MOMEHT MHEPIIMU COOTBETCTBYIOMICH MACChI 31aHuUs, OTHECEHHBIE K TOUKe K
110 000O0IIEHHOM KOOPAUHATE |, OMIPE/IAEMbIE C YUETOM PAaCYETHBIX HArPy30K Ha KOHCTPYKIIUHU CO-
riaacHo 5.1;

A= 2 m/c? 3HaueHNEe YCKOPEHHs B POBHE OCHOBAHMS JIS PACIETHON CEHCMUYHOCTH 8 GaIlIOB;
Ky = 1.3 - k0o puumeHT, yunThIBAIOLIMH CTIOCOOHOCTD 3/1aHus K PACCEMBAHUIO SHEPTHH KOJIeOaH i

[P TOPU30HTAILHOM BO3JI€HICTBUH, TPUHUMAEMbIi 0 Tabnuie 5.
BeprukainbHast ceiicMuieckas Harpyska onpeaensercs ¢ koapduunenrom K, = 1.0, a sHauenne

BEPTUKAIBHON celicMMUECKOl Harpy3ku yMHoxxaercs Ha 0.75, m. 5.12.
nijk - KOO(QPHUIMEHT, 3aBUCAIIMNA OT (HOpMBI AeopMaIiK 31aHHs UM COOPY>KEHUs TIPU ero co0-

CTBEHHBIX KOJIeOaHHUSX MO I-i (hopMe, OT y3JIOBOM TOYKH MPHIIOKEHUS PACCUNTHIBAEMON HArpy3KU
Y HapaBJIEHUS CEMCMUYECKOTO BO3JAEHCTBUS, ONpeAessieMbli mo 5.7, 5.8.
Bi - K0O3bGUIKEHT TMHAMUYHOCTH, COOTBETCTBYOIIHI IEPHOIY KOJIEOAHUH MO i-if COOCTBEHHOM

¢dopme, IpUHUMAEMBIH B COOTBETCTBUH € 5.6, pHc. 1, 171 rpyHTa KaTeropuu 2
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2,5 4

0 T T T T T T T T T
0 0,2 0,4 0,6 0,8 1 1,2 1,4 1,6 1,8 2

Mepwuog, ¢

s [ DYHTbI | U1 || e "oy T ] 11 IV

Puc. 1 Cnekrporpamma ko3(hGUIIHEHTOB THHAMUYHOCTH
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6 C03ﬂ,aHl/Ie CeTKMN KOHEeYHbIX 3/1eMeHTOB N BbINOJIHEHWNE aHa-

JIN3a
Komanzast menio CeTka, mokazaHHbIE HA PUCYHKE, TO3BOJISIFOT aBTOMATH- | Cetka Awanis TposKTHROS3HHE
YECKH CO31aTh CCTKY KOHCYHBIX 3JICMCHTOB B OJTHOM M3 JIBYX BApHMAHTOB MapaHETREl CETRH MOASMH
— CTEpPXKHEBOW MJIM 000JI0YEHYHON MOJIEIH. I"; CTep¥HEEAA MOAEME

YcraHoBKa TEKYIIMX MapaMeTpoB pasomenusi. Texymue napa- B osongueunan mogens

METphl  pa30MEHHs  YCTAHABIMBAIOTCA C  IOMOUIBIO  KOMAaH[bI
CeTka = YCTaHOBHUTH pa3Mep 3J1€MEHTAa, JUaJI0r0BO€ OKHO KOTOPOMU MOKa3aHo Ha puc. 6.1.

B 5TOM OKHe ycTaHaBIUBAIOTCS MapaMeTphl pa3OueHMsl, IeHCTBYIOMUE IS JAHHOW MOJICIIH.
CrepxHeBas KOHEYHO-3JIEMEHTHAsI MOJIEJIb OTOOpaXkaeTcsi B BUAE JIMHUM, POXOJAIIEH yepes3 LeH-
TPBI TSDKECTH cedeHnid. Ha 3Toi TnHUI MOTYT OBITB "CTYNEHBKH'" - ’TO KOHEUHBIE DJIEMEHTHI )KECTKOM
BCTaBKHU (HO He OECKOHEUHOM >kecTKocTH). OHU MOSBISIIOTCA B MECTaX CKAayKa B LEHTPaxX TAKECTU
COCE/THUX CEUYCHHUH. Y3JIbl KOHUYHBIX 2JIEMEHTOB 0TOOpaXKatoTCs B (hopMe KPYKKOB.

Ha puc. 6.2 u 6.3 noka3ansl (pparMeHTbl F€OMETPUUECKON MOJENIN U COOTBETCTBYIOIIEH el KOoHed-
HODJIEMEHTHOM CETKH 000JI0YEYHON MOJIENH.

YcranoeuTh NnapamMeTpol pasbuenwa Ha K3 E
Pastep 3 NEMEHTa Bak (i) 400 U ST aHOEMTE MO YM0M4EHMHD |
Pastep odonodesHoro 3nemeHTa (1) |1 on

b HMFENEHEA QHMCTHWMA MEHKLY YZaarM [rn] |1

Hucno 3 AemMeHT0E B pastHeHHK

Monok IE— CTeHak. I'H]—

MpreHHTE

OTHEHUTE

Puc. 6.1
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Puc. 6. 2 ®parmMeHT reoMeTpUIeCcKOi MOJICITH
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Puc. 6. 3 ®parmMeHT 000J109€YHON KOHEYHO-3JIEMEHTHON MOJICTN

6.1 AHanu3 moaenu

Komannp! ananusa pacueTHOW MOJENU IPYNIUPYIOTCS B MEHIO 53 3
AHaJIU3, OKa3aHHOM Ha PHUCYHKE, U TO3BOJISIIOT BBIOPATh BUM & Buinoawuts aHanus
aHaJIM3a, BHIMOJHHUTH aHAJTM3 W BBIYKCIMTH PacueTHbIC coueTa- M P
HUA YCI/IJ'II/Iﬁ (PCY) ITo YMOJI9YaHUIO IIporpamMma FenapI[-A BBI- KoadpduumenTel pacyera gepopmaTBHOCTI
MOJNHAET KoMaHay BbluucieHus PCY aBTomaTtuuecku mocie
Ka)XJOT'0 BBIIOJIHCHUS KOMaHIbI CTATHYSCKOr0 aHaJIHn3a.
Komanna BbINOIHEHHS aHaIu3a HE UMEET JUajIoroBOro OkHa. B 1aHHON BepcuM MporpaMMbl

JIOCTYITHO BBIMIOJHEHME IATH BUOB aHaIM3a JJIsl CTepKHEBOU (0amouHO) Moienu:

— JIMHEWHBIM aHAJIU3 CTATUYECKUX 3arpyKEHUN;

— aHaU3 CEMCMHUYECKHUX 3arpyKEHUM;

— aHaJM3 CTATMYECKUX U CEMCMUUYECKUX 3arpyKeHHI;

— aHaM3 YCTOMYMBOCTH 1O DWUIepy;

— aHajau3 COOCTBEHHBIX KOJICOAHMUIH;

—  HEIWHCWHBIM aHaIu3.

dAaTb NAapaMeTPbl aHaNusa

dCHETHDBIE COYETAHNA ycunuﬁ

6.1.1 CTtaTnyeckum aHanus

CraTudeckuil pacdyeTr BBIIIOJIHAETCS U1 BBIOPAHHBIX CTATUUECKHUX 3arpyKEHHH, JIJIs1 KOTOPBIX aBTO-
MaTH4YEeCKH (POPMUPYIOTCA pEe3yJbTaThl JJIs MMOJyUYEeHHBIX KOMOMHALMHI 3arpykeHuil. Pe3ynbratsl,
KOTOPBIMH SIBJISIFOTCS TIEPEMEIICHHUS Y3JI0B KOHEUHO-3JIEMEHTHON Moienu, cuioBbie pakTopsl (M, N,
Q) Ha seMeHTax M HaNpsOKEHUS B XapaKTEPHBIX TOUYKAX CEYCHM, MCIIOJIB3YIOTCS MPH MPOBEPKAX
KPUTEPHUEB TPOYHOCTU U YCTONYMBOCTH, a TAaKXKe IIPU aBTOMATHU3UPOBAHHOM I10JI00pE CEUEHUH paMm.

3ajaHne napaMeTpoOB aHAJIN3A U BbINOJIHEHHE aHAIN3A. /[MaoroBoe OKHO 3a/laHue Mapa-
METPOB CTaTUYECKOr0 aHalIM3a MoKa3aHo Ha puc. 6.4. Kak mpaBuio or moib3oBaTens Tpedyercs
TOJIBKO BHIOpATh BHJ aHAJIN3a U HAKaTh KHONIKY <IIpuMeHuTh>. ®nar Beruucaurs PCY u co3nath
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KOMOMHAIMH 3arpyKeHMil yrnpaBiseT BbI30BOM KoMaH bl Beruneaurs PCY nocine BeinonHeHus
aHaJu3a.

ITpu nHaxxatun kHONKM <Ko3(pdunuenTsl koMOMHANUI pacyeTa 1e)OPMATHBHOCTH> B J1a-
JIOTOBOM OKHE, pHC. 6.5, MOKHO OTPEIaKTUPOBATh MPUHATHIC TI0 YMOI4aHUIO Kodduimentsr PCY
JUIsL aHAJIM3a KOHCTPYKIUH 10 BTOPOMY NPEACIBHOMY COCTOSHUIO.

MapameTpbl aHanW3a MOAENK =

EHU. AHANH33 1. AHaME CTATHYECK SarpyYHREHHA il |

F.o3 b ALMEHT HAOEKHOCTI N0 OTEETCTEEHHOCTH cornacHa [OCT 27751-88* HagewHooTe o IW
CTROMTEABHER KOHCTPYELMEA M 0CHOBaHME. ] cHOEHBIE NONOHEHMA ND pacHeETy N

JocTynHelE SarpyHeHUa BrIfpaHHEIE SarpyHeHHa

1. CoScTEEHHEIN B

2. MocToAHHEIE HArpYSEK HA PHMEAM M KONOHHE
3. CHeroeaA Harpyska cneea

4, CHeroeaa Harpyska cnpaea

. BeTpoBanA Harpyska cnega

6. BeTpoBan Harpyzka cnpaga

7. Berep B Topew +

2. Betep B TOpEL, -

9. MNpovsEonEHDE SarpyseHHe M3

NofagTe Boe > HofasuTe -+ | <- Hpanure <<- dpante Boe |

[v Bempcaume PCY 1 cosnaTe KOMOHHALMM SarpyYAeHHi

F.o3 MU MEHTEI KOMEMHALMEA pPACYETa AeDORMATHEHCTH | MNpuraeHATE | OTrEHTE |

Puc. 6. 4. JluanoroBoe OKHO 3a/IaHUsI TApaMETPOB aHATH3a

Koz@@MuneHTel KOMBWHaUMA pacueTa gedbopmatmeHcry no CI 20.13330.2011/2016 @

HassaHue |L‘I |L2 |L3 |L4 |L5 |LE |m |.i\2 |£«3 |
BepTHEaNEHEIE NOCTOAHHEIE, ANMTENEHEIE, ERATEOBPEMEHHEIE 04982 087 07 or 0 i] 0 i] 0
BepTHkankHeIE NOCTOAHHBIE, AAWTENRHEIE 0952 087 07 0 1] 0 1] 0 1]
BeprHkancHele NOCTOAHHEIE, AMTENBHEE NPHEEAEHHEIE 04952 087 0 0 0 i] 0 i] 0
InA pacyeTa Negoi KonoHHE! Mo Aefoptatnan 0 0 1] 0 0714 0 1] 0 1]
I ns pacyeTa Npagoi KoNoHHE! N0 48h0prMaLMHA ] ] a ] a 0714 |0 i] 0

MprrEyaHUR

L1 - CoficTBeHHbi sec: 41 - BeTposas Harpyska B Topew+ YeTanoewTte no CMN 20013330 2011/2016 |

L2 - MocToAHHEIE HArPYSKK Ha PHIEENM W KONOHHE 42 - BeTpoean Harpyska & Topew-

YeraHoewTe no CHW 2.01.07-85% |
L3 - CHeroean Harpyska cieea

L4 - CHeroean Harpyska cnpaga
L5 - BeTpoBan Harpystka cieea OTriEHTE MpAkHHATE |
LE - BeTpoBan Harpyska cnpaga

Aj - TpoHsEoNEHEE HAMPYSKM

HEIFDEISKM B KaHA00 KOMOMHALMH YrHOGH AT CA Ha Ko phHUMEHT H3QE#HOCTH N0 OTEET CTEEHHOCT

F.oa b MUMEHT Bl MPM CHEMOBBE SarPYHEHHAR GUIYT YMHOKETECA HE KOG POHUMEHT CHHKEHWA
CHEMOEBI HArY30K 408 TERMAEpaTyn Huxke -15 rpag

Puc. 6.5

Boruucaenune PCY. PacueTHble coueTaHus yCUIIHI IO BCEM 3JIEMEHTAM BBIUUCISIOTCS C TOMOIIBIO
KOMaH/ibl AHaiu3 = PacyeTHble covyeTranusi ycuamid. /[ManoroBoe OKHO KOMaHJIbl MTOKa3aHO Ha
puc. 6.6. B 3TOM OKHE MOJIb30BaTENIb UMEET BO3MOXXHOCTH TPOBEPUTH M OTPEAAKTUPOBATH KO3 (Pdu-
nueHTel PCY, HasHauenHwle B cooTBeTcTBUH co CHull.
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Brrunciaenue PCY BbINOMHSETCS aBTOMaTUYECKHU I10CHE KaK0I0 CTATHYECKOIO aHaau3a, I1o-
3TOMY OT/ICJIbHOE BBIMOJHEHUE KOMAaHIAbl UMEET CMBICI TOJBKO B TOM Cilyyae, €Ciiv IM0JIb30BaTelb
MCHJSCT H&CTpOfIKI/I B JaHHOM AHWAaJIOTOBOM OKHE.

Bri6op PCY Ha areMeHTe MPOU3BOIUTCS B TOM ClIydae, KOrJa KpUTEPHi HapssKeHHO-1edop-
MHUPOBAHHOTO COCTOSTHUS Ha 3JIEMEHTE MPH JOMYCTUMON KOMOMHAIIMY 3arpyKEHHUH JTOCTUTAET MaK-
cumyMa uiu MuHuMyMa. CHUCOK KpuTepueB HpuBoAuTcs B Tabmuie 6.1. J[ns sKBUBaTEHTHBIX
HaIpsHKEHUHN, HE SIBJISIOIIMXCS TUHEHHBIMU KPUTEPUSIMH, 3a]]a4a PEIIAeTCs C UCIOIb30BAaHUEM OpH-
TMHAJIBHOTO anroputMa. ITockoibKy oyonmisec =0, BBIOOP IPOU3BOAUTCA TOJIBKO 110 MAKCUMalb-

HBIM 3HAYCHUSAM.

[Tpu BriroueHHo# oniru Briarouats B PCY ciadble komOunanuu 3arpy:xenuii PCY Briou-
paroTcs, ecau 3HaKOIepEeMEHHBIH KpUTEpUil Ha KOMOMHAIIMH JOCTUTAeT MaKCUMyMa HJIM MUHUMYMa
HE3aBUCHUMO OT 3Haka kputepus. [Ipu BeikmroueHHou omnmuu PCY BeiOuparoTcs, eciii MaKCUMYyM
KpuTepust 0OJIbIIe HYJIS, TM00 MUHUMYM KPUTEPUS MEHbIIIE HYJIS.

PacueTHble coueTaHMA YCUAKMIA @
MapareTpbl sarpysteHus
Horep HamteHoBaHHe Bug I'pynna [pynna Conyreteyiowme  Koagduumerte PCY
ESAMMOMCK TI0YEHHA DLHOTHMHE!R 1 rnaeHoe 2 rnasHoe

1 CofcTeeHHEIN Bec MocToAHHoE 1 1 A

2 MocToAHHEIE HAFPYSKK Ha pUrEH M kodoHHe! | MocTosHHoe 1 1

3 CHeroean Harpyska cnesa K. paTkoBpeteHHOE 1 1 03

4 CHeroBan Harpyska cnpasa K paTkoBpetdeHHOS 1 1 09

5 BerpoEan Harpyska cnesa K.parkoepemenHoe |2 1 039

[ BeTpoBan Harpyska cnpasa kpaTkoBpeteHHoe |2 1 09

7 Betep & TOpEL + K.parkoepemenHoe |2 1 1

a Betep s Topeu - kpaTkoBpeteHHoe |2 1 1

9 MpoKsEONEHOE SarpykeHme M3 K.paTkoBpeteHHoE 1 1

10 K.1-Pmax_nee, makc.dasAeHue cneea T agneH1e kpaHa 3 1112 1 09

11 K1-Topr, NeEan KoAoHHE: HapY#Y ToprokeHHe KpaHa 1 0.9

12 K1-Toptd. neBan KoAoHHE: BHYTPE ToprioskeHHe KpaHa 1 09 W
[ Brawuare 5 PCH "cnatbie" KoMEMHALMK SarpyseHu Bermcanme PLY v cosaate kamEHHaWMM 38rpyKeHHil
vV BemucaaTe gonoaHuTensHele PCY no kpumepuard Sigma_eqy " OcHOBHLIE ~ CefichHYeckue ¢~ Ocotele m

Puc. 6. 6. JlnanoroBoe okHO Bbruuciienuss PCY

Ta6m. 6.1 Cnucok kputepues Beioopa PCY

Howmep V3ensl Kpurepuii [Mpunmwm Beidopa PCY
3JIEMEHTa
1 O, B KpaiiHeil Touke HapyHOro Hosica max, min
2 O, B KpaiiHeil Touke BHyTPEHHEro rosica max, min
3 G, B ILT. CCUCHUs max, min
4 T,y BILT. CEUCHUS max, min
5 max, min
lu?2 O,y B TOUKE CONPSDKCHHS CTCHKH H HAPYKHOTO M0sica
6 O,, B TOUKE CONPSIKEHNS CTEHKH M BHYTPEHHETO 1105ca max, min
7 Tyy B TOUKE CONPSDKCHHs CTCHKH M HAPYIKHOTO 1105Ca max, min
8 Tyy B TOUKE CONPSIKEHUS CTEHKH M BHyTPEHHETO rosica max, min
9 HanpsokeHus 1m0 Musecy (Ogqy )B Touke compskenns | MaX
CTCHKH M Hapy’>KHOTO Tosica
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10 HanpsokeHHs 1o Musecy (Ogqy) B Touke compsenns | MaX

CTCHKH M BHYTPCHHETO IIOsiCa
Komo0unanuu 3arpy:xkenuii. [Ipenmnonaraercs, 4to B OTAEIHHON KOMOWHAIIUYU 3arpy>KEHUS TOCTH-
raeTcs MaKCUMYM I10 OJIHOMY U3 IPUHSATHIX KPUTEPUEB HAMIPSHKEHHO-1€()OPMUPOBAHHOTO COCTOSTHUS
XOTs1 ObI B OZTHOM 3JeMeHTe. [Tonp30BaTenh MOKET IMOCMOTPETh CIIMCOK KOMOMHAIUI 3arpy>KeHuil u
KO3 PHUIMEHTHI IPU 3arpy>KEHUAX ¢ MOMOLIbI0 KoMaH bl PenakTupoBats = KomOuHanuu Harpy-
JKeHHNil B TMaJIOrOBOM OKHE, [I0OKa3aHHOM Ha puc. 6.7.

- KomBKrHaUWK 3arpyKeHni El@

FomEUHELMM SarpUs#eHM PCY

M [Hassarie Lt iz s e s[5 a1 ez fas o1 [c2 o3 o4 [oia | Ocoswee " Dcofisie
1 " Cefichiqeckie

2 L1+L2+L3 [ pHMEYaHHA
3 |L1+Lzela
L1+L2+L5+C14C2
L1+L2+L5+C14C3
L1+L2+L5+C44C5
7 |L1+L2+L5+C44CE
3 |L1+L2E
ER T )
0 |L1+L2+eLE+C44CH
T |L1+L2+L6+C44CE
2 |L1+L2eE

13 |L1+L2e0 351 L340 FLA+D FLE+D FC4+0 FCE
14 |L1+L2+0 525 3+0. FL4+0 FLE+0. FCA+0.FCE
15 |L1+L2+0B21L 340 3L 440 FLE+D FLA0 FCE
16 |L1+L240. 91340351 0+0 SL5+0. FCA+0. 56
17 |L1+L200 3340 5251440 FLE+0. FC+0 FCE
18 |L1+L2e0 1340821 L4+0 FL5+0. FC4+0 506

An VAT AL 70 Pl AR AR C L e A 0 e

<

=]

L1 - CoficTEeHHBIN Bec;

L2 - MocToAHHES HAMPYSKH HA PHrEny
W KONOHHB!

L3 - CHeroean Harpyska cneea

L4 - CHeroeana Harpyska cnpasa

L5 - BeTpogan Harpyska ceea

LE - BeTpoBaA Harpyska crpasa

A1, 42 - BETPOBLIE HArpY3KW B TOPEL

@] o] =] w

A - NPOUSBONEHEIE HAMPYSkL

C1 - MakcumaneHoe nasneque kpaHos
CreBa

C2, C3 - TopMOsKeHWe KPAHOE CEEa

C4 - MakcuManeHoe LaBNEHHE KPSHOE
cnpasa

C5, CE - ToproskeHMe KpaHOE Crpaga

C7 - MarcumaneHoe nasneque kpaHos
E CEpeauHe

C&, CY - TOpMOMEHWE KPAHOE B CEPEqHHE
Qi - cefcMUYECKUE HEMPYSKH

-2 2 - oo o oo ooo

0.351 09 09
0525 039 [ik:]
08109 0 k]
08 038103 0
08 082505 0
03 08103 0
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* Harpyski B Kamaoi KorOHHaLMHMY
YMHOKSHTCHA HE KO QOUULMEHT
HALEWHOCTIH M0 0TBETCTBEHHOCTH

<

o o o o oo oo o= o0o00=0000

MpuraeHATE: | OTrmeHTE | YeTaHoBMTE MO YranHaHHo

Puc. 6. 7. KomOuHnaiuu 3arpyskeHuii, co3iaHHble rnocie Berancienus PCY
6.1.2 AHanu3 ceMCMMYECKUX 3arpyxeHnmn

Pacyer BBIMOIHAETCS [UIsl OHOTO U3 CEHCMUYECKUX 3arpy KEHHMH 3a ABa mara. BHaudane pemaercs
npoGsieMa COOCTBEHHBIX 3HAUEHUN M BBIUUCISETCS HEOOXOUMOE KOJIMUYECTBO COOCTBEHHBIX (OpM
KoJIeOaHUH paMbl, 3aT€M BBIYHMCISIOTCS peakui Ha ceiicMuyeckoe BO3AeHCTBHE 10 KX 101 hopme
KoJIeOaHU# U ompeenseTrcs cymMmapHas peakius. CymmapHasi peakius sSIBISEeTCS KOMOMHAIUSIMU
Pe3yIbTATOB IO MEPEMEIIEHUSIM B y311ax 1 cuI0BbIX (hakTopoB M, N, Q Ha 311eMeHTaXx, BBINOJIHEHHBIX
10 MIpaBWIly “KOpPEHb KBaJpaTHBIN U3 CyMMbI KBaapaToB” . HanpsokeHus B aneMeHTax npu cercMu-
YEeCKOM BO3JICHCTBUH BBIYHCIISIFOTCS TI0 CyMMapHBIM ctoBbIM (haktopam (M, N, Q).

6.1.3 AHanu3 cTaTUYeCKUX U CEMCMUYECKUX 3arpyXeHumn

Pacuer BbINONHsIETCS /17151 BHIOPAHHBIX CTATUYECKUX U OJJHOTO M3 CEHCMHUECKUX 3arpy>KeHHH 3a TpU
mara:
1. Amnanu3s cTaTudeckux 3arpyxeHui, Borancienue PCY oCHOBHOIO coYeTaHusl Harpy30K
2. AHanm3 cefiCMHYECKOTO 3arpyKeHHS
3. Beoruucnenue PCY ocoboro couetanus Harpy3oK, BKIIOYAIOIIET0 pe3yIbTaThl AJIsl CTaTU-
YECKHUX U CEMCMUYECKHX 3arpyKEHUN

6.1.4 AHanu3 yctonumBocTu

AHanM3 yCTOMYMBOCTH BBITTOJIHSAETCS JUIsl OJJTHOM M3 3aJlaHHBIX KOMOMHAIUi 3arpykenuid. Ero pe-
3yJIBTaTaMI/I ABIIAKOTCA pCSY.HBTaTBI CTaTUYCCKOI'0O aHaJIn3a OJisd 3TOTr0 BapI/IaHTa nu KOB(I)(I)I/IL[I/IGHTBI
KPUTHYECKOU HArPy3KH JJIs1 HECKOIBKUX (hopM 001mIeli moTepu ycToiunBocTr. KoaddummeHTs! kpu-
TI/I‘ICCKOﬁ HanySKI/I MOor yT HCIIOJIB30BAThCA IJIA onpe):[eneHH;I paC‘-IeTHBIX JJIMH KOHCYHBIX DJICMCH-
TOB.
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Jlnist BBITOJTHEHHSI aHAJIM3a B JMAJIOTOBOM OKHE 3aJaHWs apaMeTpPOB BHIOMpAETCs ONMIUS AHAIN3
YCTOHYMBOCTH 10 Jiijiepy, KOJIUYECTBO TpeOyeMbIX (HopM MOTEpU YCTOWYMBOCTH U KOMOMHALUSA
3arpy’keHHi, 111 KOTOpOoil OyeT onpeeneH MUHUMAIbHBIN KOA(QQHUIMEHT KPUTHUECKONW HArpy3KH,
puc. 6.8. KoaxppuuueHT KpuTH4ecKoil Harpy3Ku sIBJISETCSI MHOXKUTEJIEM /1711 KOMOMHALIUY 3arpyKe-
HUH, TPU KOTOPOM MPOU30MIET 001Iast MoTepsl yCTOMYMBOCTH KOHCTPYKLIMH 110 BBIOPAaHHOH (opMme.

MapameTpbl aHann3a MOAENK =

Bug aHanuza |4_ AHAMME YyoToRYMEOCTI Mo JiAnepy -

F.03 b MUMEHT HALEKHOCTI N0 OTEETCTEEHHOCT W cornacHa [ OCT 27751-88* HagewHooTe . W
CTROMTEABHER KOHCTPYELMEA M 0CHOEaHMEA, 0 cHOBHBIR NONO#EHMA N0 pacHeTy n ol

JOCTYNHEIE SArpY#EHHA M EOMAMHALMMY SarpyHeHMIE BrISpaHHOE SarpYs#EHHME MK EOMOUHALMA SarpyseHmHE

1. CoBCTEEHHEIN BeC ~ 16, L1+L2+L3+L4
2. MocToAHHEIE HArpYSkH HA PHMEAM M KONOHHE
3. CHeroeaA Harpyska cneea

4, CHeroeaA Harpyska cnpaga

. BeTpoBaA Harpyska cnega

6. BeTpoBan Harpyzka cnpaga

7. Berep B Topew +

2. Betep B ToOpeL -

9. MNpovsEonEHDE SarpyseHHe M3

10. E1-Pmar_neg. makc. 0asneHHE CNEEa

11. E1-Topm. NEESA KONOHHA. HADU:HKY

<-Hoanme <<-Hpanute Be |

MpHrEHATE | OTreHUTE

Puc. 6. 8. JlmanoroBoe OKHO 33aJjaHHS TAPaMETPOB aHAIN3a YCTOWYNBOCTH
6.1.5 AHanuM3 co6CTBEHHbIX YacToT U chopm KonedaHum

PesynpTaTamu JaHHOTO aHaiIM3a SIBISIFOTCS HU3IINE COOCTBEHHBIE YAcTOTHI U (POpPMBI KOJIeOaHMM
KOHCTPYKIIMU paMbl. [[71s BBIOJTHEHNS aHAIM3a B AMAJIOTOBOM OKHE 3a/laHUs TapaMeTpoB BBIOMpa-
€TCs OMIINSI AHAJIN3 COOCTBEHHBIX KOJIe0aHUI U KOTUYECTBO TpeOyeMbIx ¢hopm, puc. 6.9.

WNHepuys KOHCTPYKLUHU ONPENEIAETCS 3aJaHHBIMU COCPENOTOYEHHBIMU MaccaMH, U Harpy3kamu,
peoOpa30BaHHBIMU B MACCHI € 3aJaHHBIMU KO3 QULIMEeHTaMHU.

MapaMeTpbl aHanNMsa MOJENN =
SR ETEN IR E A anis cofcTEEHHE KoneSaHui j K.onuuecTen ¢opr (10
MNpeofpasoEaHHe CTATMHECKIME HArpYS0K B Macckl
Hra cTaTHYECckor 0 SarpyHeHA k.cacpp. nepecyeTa
- Mo yraomyaHMD CoBCTEEHHEIN
|1- CofeTBeHHEIN BEC ﬂ |-I 3 LEEENars B EriET BEC NpeofpasyeTc B Macckl C
T Tof - . KO3 PPULMEHTOM BECOB0M
(1. CofcTeeHHEIR BRc]™. HOanKTE M3 CNMCKEA | Harpysku

Ina NpecfpasoBaHWA B Macckl HOPRATHEHEN
Harpy3oK, Koa fdULMEHT NEPECETa A0MkeH ObMb
3a0aH pagHeit 177 f

MpUFEHMTE OTHEHUTE

Puc. 6. 9. JlnasioroBoe 0KHO 3aJIaHUs ITapaMETPOB aHAIIN3a COOCTBEHHBIX KOJICOaHUMA
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6.1.6 HenuHeWHbLIN cTaTUYECKU aHANN3

J1J1s1 BBITTOJTHEHMSI aHAJIM3a B JIMAJIOTOBOM OKHE 3a/IaHUs TTapaMeTpoB BbiOupaetcst oniws Heauneii-
HBII cTATHYeCKUil aHanmu3, puc. 6.10.

HpI/I BBITIOJITHCHHUHU 3TOI'0 aHaJIn3a YUYUTBIBACTCA Ir€COMETPUUCCKA HEJIUHEHHOCTH KOHCTPYKIIMU PaMBbI.

AHann3 MOXeT ObITh MPOBEJEH KaK JJIsi UCXOMHOH (MIealbHOM) TEOMETPUN PAMBI, TaK U JIJISl Te0-
METPHUH, UCKAKEHHOM IO TIEpBOM (hopMe MOTEepH YCTOMUMBOCTH 110 Diniepy. Bennunna uckaxeHus,
3amaercsa B okHe [lapaMeTpbl HeJIMHEHHOr0 pacyeTa, KOTOPOE OTKPBIBACTCS MPU HAXKATUU COOT-
BETCTBYIOIICH KHOIKH, puc. 6.11.

MapaMmeTpbl aHanK3a MOAENM [

Bun aHanza |E_ HenMHERHEIA CTATHYBCKME aHaNKE -

F.03 PP HUMEHT HALEKHOCTH N0 OTEETCTEEHHOCTH cornacHo [OCT 27751-88* HagewHooTe . IW
CTPOMTENEHE KOHCTPYELME M OCHOEAaHMEA, JCHOBHBIE NONO#EHMA N0 pACYETy N

HocTynHelE SarpyskeHHa M EOMOUHEWMIA SarpyYs#eHHi BrifipaHHoe Sarpys#eHie Mk KOMOMHALMA SarpyseHHE

1. CofcTEEHHEIN BaC ~ 16 LT+L2+L3+L4
2. MoCTOAHHEIE HArpYSkM Ha PEMEaM M KONOHHE
3. CHeroeanA Harpysk.a cnega

4. CHeroean Harpyska cnpaga

5. BeTpoBan Harpyska cnega

E. BeTpoeana Harpyska cnpaga

7. Berep B TopeL +

3. Berep B Topew -

9. MNpouseonEHDE SarpukeHHe M3

10. K1-Pmar_neg. mMakc.0asneHHe cnega

11. K1-ToDr, NEEaA KOAOHHA: HADUHY

NofagTE BoE -» <- Hoanme <¢-Hoanute BCE

[MNapareTpel HENWHERHOMD pAac4YETa [MpHFEHHTE OTHEHWTE

Puc. 6. 10. JInanioroBoe OKHO 3a/1aHUsI TapaMeTPOB HETMHEHHOTO aHATN3a

MapamMeTpbl HEMMHERHOTO pacueTa  [medm|

{* McHonHAA reoreTpya

" WckaseHuws no foprde NOTERM YCTORYMBOCTH

OTEAOHEHKE NO * B NpoUEHT Ak OT EEICOTEl parbl a

I~ BoccraHoeuTe FE0MET WD NOCNe pacYeTa

MpUrEHHTE |

Puc. 6. 11. JInanioroBoe OKHO 3a/1aHUsI TAPAMETPOB UCKaKEHHSI (POPMBI
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7 TMopbop ceueHM pambl, BbINOJHEHNE NPOBEPOK

Komanaer menio IlpoekTupoBanue
IIO3BOJISIFOT BBINOJIHUTH 11000p pa-
MOHAJIBHBIX CEYEHUH paM Ha Oc-
HOBE U3BECTHBIX METOAUK U (HOPMYIT
Cuull, BBINOJHUTH MPOBEPKU HECY-
IIel CIIOCOOHOCTH 3JIEMEHTOB PAMBI
B COOTBETCTBUU C TpeOOBAHUSIMHU
CHull, a Takke BBITIOTHUTH MPOCK-
THPOBAHUE TUIIOBBIX Y3JIOB paMm.

MoaBop cedeHnid JEYTABPCE NO NPOYHOCTH
MoaBop CeYeHW KOAOHH NOCTOAHHOMD CEYEHKMA
MoaBop M3rnBaemblx KOHCTPYKTUEHELX 3NEMEHTOE MO NPOYHOCTH

MoagBop cedenni GepmMebl pUrens

¥ QI huEw

JKCNpecc NPoOBEPKN NP NPOEKTHRCEIHMIN

Mpoeepkn npoYHoCTH W ycToRdreocTr ne CMN 16.13330.2011

E

Beluncnenne pacHETHRIX ANWH

MporoHel

Moakpadoeele Gankw

7.1 Mopbop ceueHun aBy-
TaBPOB NO NMPOYHOCTH

OnopHeIE Y3bI KOADHH
M NaHLEBBIE 3B

¥3Nbl LUAPHWPHOTC CNWMPEHKA PUTENA H3 KONOHHY
PeanuzoBanHas B mnporpamme I['e-

napa-A MeToauKa rnoaoopa ceueHuit
M3ru0aeMbIX JIEMEHTOB M3JI0)KEHA B
[3] m. 28.17-28-22 u [5], Tabax. 2.
Brimonnenne xomanasl IlpoexTu-
poBanue = Ilon0op ceyeHuii M3ruGaemMbIX 3J1eMEHTOB HAUMHAETCS C HAa3HAYEHUS MapaMETPOB
no100pa ceueHui B JMaJIoroBoM OKHe, puc. 7.1.

[Tocne Haxxatus Ha KHONKY IlepeTH K MOAOOPY MOXKET MOSBUTHCS AUATIOTOBOE OKHO 3a/laHue Na-
PaMeTpPOB aHAJIM3a — B TOM CIIy4ae, €CJIM CTATUYECKUI aHaIN3 He ObUT IpeABApUTEIbHO BBIIIOIHEH,
WM NTapaMeTpbl MOJIETN ObUIM U3MEHEHBI 110CJIE BBIMOIHEHMS OCJIEIHEr0 aHaAJIN3a.

I OAKpAHOBRIE KOHCONH

DoprMupoeadHue TaBnuy Harpy3oK Ha dyHAaMEHTE

0 Y% E

Pacuer noACHED LWEDE

ABTOMaTW3aUWA NOABOPa ABYTAaBPOBLIX CEYEHMIA @
K03 PPHULMEHT I YCNOEMIA patoTel War okpyraeHKa [rrd) TonWMHEL AKCTOB

7T 407 PHrEnsi 1 Prresms eres | B % MMoaHeid copramer no FOCT 19903-74* E
' i 74 =
7 C 409 KPAIHIK KOADHH 0E WpiHE! Motk |5— Cokpall 8HHBNA copTatdeHT no FOCT 1350374 ﬂ
" CoprameHT AcTpoH =
7 C AAA CPEAHKE KONOHH 0.95 ﬁ
OrpaHUYEHWA Ha pastepkd (k) Px
i
MUH. TOAWMHE NoAKK 10 FuH, TOAWKHE cTEHEM |5 T
== B
HauaneHan rufikocTe creHkd 100 Make. TomuuHa nonks |40 Make. TonwuHa cTeHkM |30 {_E:
PaccToaHue Memxay nonepesHeiMM pedparad [t (1200 MH, WHPHHE NOAKK 200 F
5k
CECEIETE © L T |1.25 - |1.14595 Makc. wupuiHa nonku  |BO0 MUK, BBICOTE CTEHKK 400 —

[v Tukan cTeHka [V BEINOAHWTE CTATHYECKMIA PACYET NOCNS SABEPLLEHHA [ H4TBIBATE GrPaHWYEHKA HA PashEpEl

[~ YaoEneTEOpATE OFPaHWMEHMA MO CEECY MNepelimu k nonGopy OTHEHUTE
Puc. 7.1

[Ton6op cedeHuil pambl BHIIOIHIETCS B IMAJIOTOBOM OKHE, KOH(UTrypalus KOTOPOro roka3aHa Ha
puc. 7.2. IlonGop MOXKeT BBHIIOIHATHCS MpU (PUKCAUU HEKOTOPHIX M3 €ro MapaMeTpoB, AJIS ATOrO
HY>KHO BKJITIOUHUTH ()JIaXKOK CIpaBa OT MOJIsI MapaMeTpa U HaXaTh Ha KHONKY BhInmoaHuTh moadop.
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WMpHHa BHYTPEHHER noaku [B2] 320

TonwuHa BHYTpEHHER noakd [h2] |12
| —————

[ MarMEHHTE NPOTMUAE CEYEHUA
BrInonHKTE noaSop
[ OrpaHy4eHHE Ha MHHMMANEHYID BEICOTY CTEHKM K.onupoeate TpHrMEHMTE:

v CoMHaKOESA WHPHHE Mook | CHMMETPMYHOE CEMEHWE

I'Io,u,ﬁop M3rMbaemMblx KOHCTPYKTMEHBIX 3INEMEHTOE NO NPOYHOCTH @
MarubaereIf 2 neteHT -
Coaprofi asyrasp
[apateTpel CEAQHOrD CEMEHAA [rr] Ea
21 WMpHHa BHEWHER nankK [B1] 320 r @
Cederie TonwmuHa BHewHeH nanku [h] 12 r &
TeEEI pUrents No Kpaw KonoHHE!
MeBRIi pUrEnk B KOHEKE 1 Beicora crenku [h] E0D r ﬁ
LT TonwwHa cTeHku (b) .0 ik
- &
{3

HasHauMTE NapareTpel nogtopa | c;ﬁ" BEINOAHMTE CTATHYECEMIT pacisT ‘ JaEEpWHTE NogGop ‘ OTHEHMTE |

Puc. 7.2

7.2 NMoabop ceueHnn n3rmbaembix N ©KaTo-n3rnbaembix 31eMeHTOB

OHIII/I?I Hoz[60pa CEYCHHUI MO3BOIIET aBTOMAaTHUECKHA Ha3HAYUTH palrOHAJIBHBIC CCUCHUSA BCEI'O U3~
ru0aemMoro Win CKaTro-u3rudaeMoro 31eMeHTa 3a oJJHy onepanuio. Ee y1o0Ho ucnonb3oBarh, B yacT-
HOCTH, JUIsl puresiell U KOJIOHH paM C IIapHUPHBIM ONKUpaHUEM Ha pyHIAMEHT U JJIsl pUreseil pam c
MOMEHTHBIM OITUPAaHUEM Ha (PYHIAMEHT.

KOHCTp}IKTI/IBHHﬁ QJICMCHT 3a4acTCA ABYMsSI OCHOBHBIMU CCYUCHHAMU B HAYAJIC U B KOHIC 3JIC-
MEHTA, a TAK)KE€ HECKOJIbKUMH JIOIOJHUTEIIBHBIMUA CEUEHUSAMU BHYTpH diieMeHTa. Ha no3unusax no-
MOTHUTEIBbHBIX CEUCHUI MOXKET MPOUCXOAUTH UBMCHCHHWE TOJIIHWHBI CTCHKHU U IMOJIOK U IIMPUHEBI I10-
nok. TakuM oOpa3oM OT moJb30BaTess TpeOyeTcs 3a1aTh TOJBKO MO3HUIIUHU JOMOJHUTEIBHBIX cede-
HHUI.

ITon6op ceyeHunit M3ruOaeMbIX 37I€MEHTOB BBITIOIHSIETCS ¢ TOMOIbI0 KoMaH bl IIpoexkTHpO-
Banue—=Ilogoop n3rnb6aeMbIX KOHCTPYKTHUBHBIX 3JIEMEHTOB 110 IPOYHOCTH, HHTEpPeic KOTOpoi
a”anoruueH uarepgdeiicy komans! IlpoekTupoBanne—Iloadop ceyenunii IByTaBpOB 110 NPOYHO-
CTH.

OnHako 3Ta BO3MOXXHOCTh UMEET HECKOJbKO BaKHBIX OTJIMYMHA OT OMLUHU MoAOOpa cedyeHun
JByTaBpPOB I10 IPOYHOCTH:

1. Ilpu moxbope KOHTPOJUPYETCS MPOYHOCTh BCEX CEUCHHUH HM3rnOaeMoro »JieMEeHTa, a He
TOJIBKO 33JJaHHBIX;

2. U3 MHOXecTBa BapHaHTOB MOAOOpPAHHBIX CEYEHUH, yIOBJIETBOPSIONIUX OTPAaHUYEHUSIM IO
IIPOYHOCTH, BI)I6I/IpaeTC$I BapuaHT ¢ MUHHUMAJIbHBIM BECOM;

3. Tlocne BbIMOMHEHHUS KOMaH/IbI OJ00pa CEUEHU MOIb30BATENIO HE HYKHO BBIIIOJIHSATH OIe-
palyy 110 COINIACOBAaHUIO CEUECHUH Ha DJIEMEHTE.

[Tepen BeIOTHEHUEM TTOI00pA CEYCHUI HEOOXOIUMO OTIPEACIIUTh B MOJCIIA N3THOaeMBbIe dJie-
MEHTBI. DTa Oonepalus BbIIOJHAETCS ¢ TOMOIIbI0 KoMaH1bl UHeTpyMeHThI=OnpeaeanTs u3ruda-
eMble jeMeHThl. [Ipu onpeseneHnn JIeMEeHTa ero CeYeHUs MEePEUUCIISIOTCS ClIeBa HAIPaBo IS
JIEBBIX DJIEMEHTOB.

IIpumep nondopa cevenui
Otkpoem mpoekt Pama npumep 1.pwk, Mmacca pambl 8427 Kr.
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1. BBbINOJIHUM MPOBEPKY MPOYHOCTH:
IIpoekTHpoBaHue—=IKCHpPecc MPOBEPKH MPH MPOEKTHPOBAHUH,

[Tepeiitu Ha Bkiaaky IlpoBepku mpoyHOCTH; BKIIOYUTH OrHOAIONIYIO El
3KCMpecc NpoBEpKM NPY NPOEKTUPOBaHUM

ES
= K.o3 PoPHUMEHTEI YCNOEME patioTel I I]"] YeoToliYMBEDCTE N0 MEMMEHO-EPYTHNEHON GOpre I h

i
= Mposepra npouHOCTH fe@ OrpaHKyeHA No NporkGar | £ hecTHaA YCTORYMBOCTE CTEHOK, h
Fopra KpHTERKHA — K.puTepHil NpoBepkM h
¥ Koo peUUMeHT MCNoNES0BaHHS o no KPMTIMYECK.OMY PakTopy .
" Koadduumen sanaca ™ npM coBMecTHOM AekHcTeMA M 1 N (¢, 50) I

v OTofpasuTe kpHTEpMi M0 KaCaTenbHEIM HANPAAEHKAN (¢, 29)

~
{7~ N0 3KEHEANEHTHEIM HANPAXEHMAM B CTeHER [$. 33]
~

N0 KACATENEHEIM HANPAKEHWAM B ONOPHEIX CeMeHMas (¢, 41
BrinonHuTE NpoEepky P p [ 47]

Edi=)

COYET aHWA HATPUYSOK,
% [JcHOBHBIE  Ocofibie {~ Cefcvuyeckue

<BbINOJIHUTH NPOBEPKY>

B Tenapa-A Pama_nprmep_1 ENEN
@aiin  VHCTpymeHTol [EOMETpMA  PacuerHas MoAcns Cetka Awanus [poekuposadue Mogndukauma Yganemme Bua Bomoa Crpaska
DEHBESE <« Z mINTe @EFS O HE FfxddlP« Aa0EBRLEGBLES Fddsuds Wl
n] 0 pama. purena c o lielEsl| &
=
TIPOESEIGa NCHHOCTH N1 KAMTUMECKOMY PAKTORY L
Koo BB HEonb30B3HA ko
=i
5|
1]}
4
Fid
&
fL3

LA EEl DT ERBR

OCHOBHSIE CoveTarvA Har|

lotoso  [Yanoe: 77 Snemeros: 76 |Macca: 8427 e |Harp: 8. Bevep & Topew - Cynma warpyzox (<H): ocs X 0.000; ocs Z -88.127 Orxnroueno  |Ocmoemeie couere Matepman €255

2. Berep = Topen - , o X = 0;moZ= 88127 3
yenmgt
it o BCY cosmams

Crammecrt pacuer ssmomsen

2. OmpenenuM U3rudoaeMble SJIEMEHTHI:
HNucrpymentei=Onpeneants u3rudaemblie djaeMeHThl; HazBanue msrmbaemoro sie-
MeHTa = Purenb; <IIpuHATH>;
Bri6pats nocnenoBarenbHo B okHe CeveHus: JIeBblii purens B CThIKE ¢ KOJIOHHOI; CeueHne
1; JIeBbIi puresnb B KOHBKE.
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OnvcaHWe M3rmbaemMblX INEMEHTOB =
T EKYWHEA HEMHEAEMBIA 3 NEMEHT LeeHs
Mesan KONOHHE BHUSY
Purens j MeEan KONOHHA B CTHIEE C pHMEEm

NeBRlil pUrent B CTEIKE C KONDHHOE
Coz1aTh U3rHOaetbIA 3 NeMeHT NeBkId pUrenk B KoHBE 2

MNpaEaA konoHHa BHIMSY

MNpaBan KONOHHA B CTEIKE © PUrenst
MNpaEkIi pUrenk B CTRIKE © KOAOHHOMA
MNpaBeii pHrene B KOHBEE

HnanuTe BoE 3 NEMEHTERI CedeHue 1

CedeHue 1[npae)

Hoanire Marvbaeteii 3 nemeHT

CEYEHWA MSTUAASMOrD 3 NEMEHT 3

NeBbil pUrent B CTEIKE C KONOHHOE
CeueHie 1
NeERIN pHrene B KoHEKE

Hoanire ceveHue |

ﬂ.DﬁaBHTb CEYEHME B OMMCAHHE MSMMOAEr0ro 3 NeEHT 3

MplreHTE JaEepwmMTE |

<I[IpumMeHuTH>; <3aBepIINTH>
3. BrmoxanM noadop ceueHuii purens:
IIpoextupoBanne—Ilondop n3rudaeMpIX KOHCTPYKTHBHBIX 3JIEMEHTOB MO MPOYHOCTH;

3anonuuth nojis HayanbHasi riOKOCTh cTeHKHU 1 PaccTosiHue MeK1y nonepeyHbIMH pe-
Opamu; YYNTBHIBATH OTPAHHYEHHS HA pa3Mephl:

MoaBop U3rMBaeMbIX KOHCTPYKTMEHIX 3NEMEHTOB MO NPOYHOCTH ==
K. o3 POOALMEHT B YCNOEMM padoTel War okpuraeHHa [rrd) T OMAWMHE] AMCT OB
7T ANA pHrensi 1 Becem ez | % [MonHeii copramer no TOCT 19903-74*
' i 7
¥ © A KPAHUE KODHH IEIEI— WMpHHE riokM |5— CokpalerHei copraredt no FOCT 1930374
" CoprameHt AcTpoH
TG A CPEIHHE KOAOHH 0595 il i

QrpaHuYeHHA Ha pasteped [rkd)]

MUH, TOAWHHE NoAKK 10 MUH. TOAWKHA cTeHEM |5
130
HauaneHaa rkocTt cTeHku Makc. Tomuusa nonkl |40 Make. TomwumHa cTerkn |30

PaccTonH9e mesny NonepesHbIMA petpaid [rr) 1000 bUH. WAPLHA MoK 200
KoadpuumenTeid_i, &w, &f |1 |1 |1 Makc. WwHpHMHa nonky |00 MUH. BBICOTE CTEHEM 500
[ Mudkan cTeHka [ BLINONHATE CTATHYSCHME PAcYeT NOCAE NOAGOpa CausHHE [ YyWTEIESTE OrpaHHYEHHA Ha pastEpE]
[~ Ya0EneTEOPATE OrPaHWYEHWA MO CEECY Mepeimi kK Noadopy ‘ Beimog | OTMeHHTE |

<IIepeiiTu k mogdoOpy>;
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i

I'I{ch-p WM3rMbaemblx KOHCTPYEKTWMEHBIX INEMEHTOE NO NPOYHOCTH

 MarudastelR 3 nereHT

CeapHoi geyTae
PV ARITEER

— MNapameTpbl CBAPHOrD CEYEHUA [Mrd]

Z1 WMpkHa BHEWHERN Nk [B1) 400

Ceuerue TanwmHa erewHed noaku [(h] I'I 4

IHrENkE B G OAOHHOM
o 1 Bricota cTeHkH [h] |15UD
NeBEii pUrenk B KoHEKE 0T . TonwwmHa credku [b) IB.D

WMpkHa BHUTPeHHE nonkK [B2] 400

I I o o B
2le === |mE |

TonwWHa BHYTpeHHER nonkud (h2) |14

[~ WamMeHUTE NpoPUAE CeveHMA
BrinoaHWTE noadop
[~ OrpaHMysHue Ha MAHMMENEHYK BRICOTY CTEHKM K.onupoeate | [MpHreHUTE |

v OauHakosan wupkia noaok [ CHMMETpHYHOE CEYEHME

HazHauuTe napameTpel nogdopa | (ﬁ“ BEMOAHMTE CTaTHYeCckME pacieT | JaEEPIWMTE NogGop | OTHMEHHTE |

<Bbinmosnuth noadop>; Macca paMbl yMEHbIIWIJIACH - 8268 K.
I'I{ch-p M3rnbaemuix KOHCTPYEKTWMEHBIX INEMEHTOE NO NPOYHOCTH

i

 MarudastelR 3 nereHT

CeapHoi ge aBl
PV ARITEER

— MNapameTpbl CBAPHOrD CEYEHUA [Mrd]

Z1 WMpkHa BHEWHERN Nk [B1) 4410

Ceuerue TanwmHa erewHed noaku [(h] I'I ]

IWrEAE B CThIk OAOHHOM
CeueHue 1 i Bricora creHku [h) |1330
NeBEii pUrenk B KoHEKE 0T . TonwwmHa credku [b) |8.5

WMpkHa BHUTPeHHER nonkK [B2] 440

I I o o B
2le === |mE |

TonwmWHa BHYTpeHHER nonkud (h2) |15

[~ WamMeHUTE NpoPUAE CeveHMA
BrinoaHWTE noadop
[~ OrpaHMysHue Ha MAHMMENEHYK BRICOTY CTEHKM K.onupoeate | [MpHreHUTE |

v OauHakosan wupkia noaok [ CHMMETpHYHOE CEYEHME

HazHauuTe napameTpel nogdopa | (ﬁ“ BEMOAHMTE CTaTHYeCckME pacieT JaEEPIWMTE NogGop | OTHMEHHTE |

<3aBepmiuTh MOAO0P>.
4. BbINOJTHUM MPOBEPKY MPOYHOCTH:

IIpoexTupoBanue—IIpoBepku orpaHuvYeHuii U MapaMeTPbl MPOBEPOK;
- KOO PHUIIMEHTHI UCTIOJIb30BAHUS YBEITUYHIIUCH.
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# Tenapa-A Pama_npumep_1nar ==
@aiin VHCTpymentsl [eometpun  PacuerHaamogens Cemea Awanus [lpoektupossiie Mogngukauna Yagnewwe Bug Beisop Crpamka

DEHEES ~ - ZEmIlT- @EHSAISE FRH Fixdflb~ Q0BG G80Ms Bddsuds Wy

n] (o] pama. purens ¢ =) rE ) ]

=

Orubaiowan No Pe2yNLTaTaM NDOBERDK TDOBERKE NPOHHOCTH 11D KPHTHHECKOMY PaKTORY [ Y

Ko PULHEHTE LENDAb3082HIR e

B

1]

b i

i

*

i

i

LA ELl b T EREs

Ocrosreie cosera

Vismeneno [Vanos: 77 Snementos: 76 |Macca: 8268 xr |Harp: 8. Betep s Topew; - Cynma warpyzox (kH): ocs X 0.000; ocs Z -88.137 Ornanoueno |Ocrosmsie couere [Marepuan C255

c ECY cozgams s
c: i pacuer sunomHeH
[lposepss1 oTpanMieHi M NapaMeTDH ODOSEDOK
Kapmixa momemena = Bypep

7.3 Mopbop ceueHnn KONOHH NOCTOAHHOIO CeYEHUS

Peanm3oBannas B mporpamme ['enapa-A meroanka moadopa CeueHUH KOJIOHH TOCTOSTHHOTO CEUCHUS
n3noxeHa B [3] m. 28.10-28.16. Beimonnenue komanas! [IpoexktupoBanne = [loadop ceyennii ko-
JIOHH MOCTOSTHHOT0 CeYeHUs1 HAUMHACTCS C Ha3HAYCHUS TTapaMEeTPOB B IMAJIOTOBOM OKHE, puc. 7.3.

MoaGop ABYTABPOBLIX CEUEHWH KOAOHH MOCTOAHHOIO CEUEHKUA ==
Ko o MUMEHT Bl YCNOBMEA pagoTel  War okpyrnedms [rea) T ONWHHE! NMCTOE
70 AR PHrenei I‘I B T — I ' Monrei coprarmer no TOCT 19903747
. o : 740
Y& A KPaFiHM KONOHH IDE— WpHHE! Mok |5— CokpalugHHeli copratdeHt no TOCT 1930374
{~ CoprateHT AcTpoH
& ANA CPEAHME KONDHH ID.EE
 OrpaHWyeHUA Ha pastiepel [rrd)
FMH. TOAWMHA ROk |1|:| FMH. TOAWMHE CTEHKM |5
Makc. TonwuHa nonky |40 Make. TOMWMHA CTEHKM |3U
FAMH, WHpKHa nonkK 200
M ake. wHpkHa nonkr (GO0 FMH, BEICOTa CTEHKK 400
[~ TwWékas cTeHka ¥ BLinonHuTE CTATMYECKMWE PACHET NOCAE SABEPLIEHHA [v Y4TEIBSTE OrPaHHYEHHA Ha pastEpEl
[~ YaoBneTEopATE OrpaHMYeHHA Na ceecy MNepedmy k. nogdopy | Bea=og | OTrEHMTE |

Puc. 7.3

[TonOop cedeHHst KOJOHHBI BHIMOJIHACTCS B AUAIOTOBOM OKHE, KOH(PHUTYPAIUs KOTOPOTO IMOKa3aHa
Ha puc. 7.4.
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i

I'Io.uﬁop ABYTAEDPOEBLIX CeYeHWA KONOHH NOCTOAHHOIO CEYEHMA
Brifop ceveHMA ana noadopa NapaMeTpoE

Negan konoHHa EHWEY [Ao0] LeapHoli aeyTacp
MapareTpel CEAPHOMD CEYEHMA [Kr]
| I ——

Z1 UupHa BHewHES nonkW [b1] 200 i
TonwMHa eHewHed nanku [h1) 20 g
i Bricora crenku [h] 2350 %
Ll.T.—- TonwMHa cTeHku (b) lSEIi @
FaomtuHauma & LT+L2+L3+L4+LE+41 WnpkHa BRYTRpEHHER nonkW (B2] | 200 ﬁ
. — |

Mz=137851 H'm Nx=-131023H TonWMHE BHYTpEHHER nonkw (h2] |20

[~ WamenuTs npodune ceveHua
BrinonnuTe Noatop |

= F.onvpoeaTe MpLrEHITE

HazHau1TE napateTpel NogSopa ‘ @;ﬁ-‘ BRINOAHMTE CTATHYECKMIA pacyeT JaEEpWMTE NoLSop ‘ OTreHUTE |

Puc. 7.4

7.4 NMoabop ceueHnn pepmbl

[Ton6op cedenuit pepmMbl MOKET OBITH BBIITOJIHEH IS ABYTAaBPOB U TpyO KomaHaoii [IpoekTupoBa-
Hue = Ilog0op ceyenmii ¢epmbl puressi. /[MajoroBoe OKHO IIPU BBIIOJIHEHUU ITOH KOMaHIbI
MMeeT HayaJlbHYI0 KOH(UTYpaIuio, IPUBEJCHHYIO Ha puc. 7.5.
[Tonp30BaTenb MOXKET BHIOPATh OJHY U3 OMIIMMA:

e BrinonHNUTE IPOBEPKY;

e BrmonHuTs noadop.
B nepBom ciydae ceueHust He MeHstoTcs. [locie BhIOMTHEHUS TPOBEPKU WM MoJ00pa, koddduiu-
€HTbI NCIOJIB30BAHUS JUUIsl KaXK/10H IPYIIIIbI 2JIEMEHTOB 0TOOpaxaroTcs Ha BKIaike KoagdpuuuenTsl
HCMOJIb30BaHMS, pUC. 7.6.
B mpornecce noa6opa MOKHO MEHATh TUIT CEUSHHH, KOJIMYECTBO PACKPEIUIEHUH U MapaMeTphbl CETKU

(bepMmbl.
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Moadop 1 NPOBEQKE CEYEHME | CevyeHuA I FPackpenneHun I [NapareTpel CceTEM I

K.0m pPHUMEHT Yonoeui padoTel e  MNpeaencHee rudkocTi hu

— InA CikaThIN 3 NEMEHTOE
I'I.U vI e Britop no Tadn. 1 CM 161332302017
e Brigop no tagn. 32 CMN 1613330201 ?l

BeinonHuTE nogdop/NpoBepKY CEYEHMI; I-I 80 - IEEI vE

BeprHero noAca Croek,  JlnA pacTAHYTER 3 NEMEHTOE

HuskHero noaca JnopHEls packocos
Ptk omon T e Britop no tagn. 33 CMN 1E.1333EI.2EI1?|

|25EI
M acca peprie, ko |ELEE

BEepxHuii noac | HustHMA I'IEIFlCI PaCKDCbII ETDHKHI JnopHelE paCKDCbII

PacyeTHel2 COMETEHMA YTHAMA |

M, kH by, kH [z kH

-B667.4 435 122
-B67.1 13.36 -10.9
-E40.9 -26.53 371
-640.3 1.92 T
-640.3 -26.53 371
21.4 115 1.3

BrigecTy oTyeT OTHEHWTE NOAGop | B eINoaHKMTE NpoEEpEY BeinoaHuTE nogtop

Briwon |

Puc. 7.5
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Mogbop ceyeHWid depmMel pyUrens “

Moadop 1 NPOBEQKE CEYEHME l CevyeHuA ] FPackpenneHun ] [NapareTpel CceTEM ]

K.09 PPULMEHT YoNoEME patdoTel Yo MNpeagakHele rHEkacTH Ay I":
Ina caTbii 3 NEMEHTOE
1.0 - 0 Beitop no Tatn. 1 CM 1613330207 | oL

0 Beitop no Tatgn, 32 CN 16133302017 |

BeinonHuTE nogdop/NpoBepKY CEYEHMI; 180 - |60 *o

v| BepxHero noAca v| CToer InA pacTAHYTER 3 NEMEHTOE
¥l Hitwrero nosca vl UnopHsix packocoe € Buitop noTata 330N 16.13330.2017 |
v| Packocoe OnopHElY CTOEK,

250

Beprhuil noac | HuseHui noac PaCKDCbI] ETDHKH] JnopHelE paCKDCbI]

tacca peprel, kr |14

Heyraep, cedeHue 2A671: CHaTo-MarHaasteIi Macca 5156 kr.

PacueTHEIE COMETAHMA yoHnui  Fos PRUUMEHTE MCNONES0EaHHA l

1. MpoyHOCTE N0 HOpraneHEIM HanpaseHHAr, N, 9.1.7 ¢ [1058] v [106) naz2
2. MpoYHOCTE CTEHEM N0 KacaTenkHeI Hanpa#eHKA, N, 3.2.7, ¢ [42] 01
2. MpoyHOCTE CTEHKM NO 3KEMBANEHTHEIM HANPAKEHHAR, M. 8,21 o, [44] ny
4, MpoyHoCTE pacTAHYTORD BonokHa, n. 9.1.3, ¢ [107) -1

5. HeTobyMBocTe B NNocKOCTH cTeHku [vE), n. 9.2.1 &, [109) 0.76
6. HeTolyMBOCTE B NNOCKOCTH NoACOE [<£], n. 3.2.4 ¢, [1171] 099
V. HeTobyMBoCTE NpM MSMMGE B ABYS NnockocTAx N 3.2.9, ¢ [116] -1

3. HeofxogUMOoCTE YKPENNEHWA CTEHEM NONEPEYHBIMK pedpatdad, n. 3.4.4 073
9. War nonepeyHer: pedep, n. 9.4.4 -1

10. YerTolyveocTe cTerkd npu c*fi_y > fi_e, n. 9.4
11. YeTolyveocTe cTerkd npu ofi_ v <=f_e. n. 9.4

—_

12. YerobyveocTe noAca, n. 9.4 04
13. MNpegeneHan rMGKOCTE B NIOCKOCTH NoACoE [F2], n. 10.4 0.45
14. MNpegeneHan ruGKoCTE B NIOCKOCTH CTeHEM [T, n. 10.4 01z
BrigecTy oTyeT OTHEHWTE NOAGop | B eINoaHKMTE NpoEEpEY | BeinoaHuTE nogtop
Briwon
Puc. 7.6

7.5 TMpoBepkn orpaHNUYEHUI NO MPOYHOCTU U YCTONUNBOCTU

[IpoBepky 1o OrpaHMYEHHOMY KOJIMYECTBY OCHOBHBIX KPUTEPUEB MPOYHOCTH U YCTOMUMBOCTH, HE
TpeOyIoIMX 3aJaHusI OOJIBIIOT0 KOJMYECTBA JAaHHBIX BBIOJIHIIOTCS ¢ MOMOIIbI0 KoMaH bl IIpoek-
THPOBaHUe = JKcIpecc MPOBEPKHU NPU NMPOeKTHPOBAHUHU. /[MaTOroBoe OKHO MPH BHINOJHEHUH
ATOM KOMaHbl UIMEET HaYaJbHYI0 KOH(PUTypalMio, IPUBEACHHYIO Ha puc. 7.7.

Ha Bxnanke KoapuumeHTs! yeaoBuii padoThl MOXXHO U3MEHUTH 3HAUEHHSI KO HHUIIMEHTOB Yc.
Ha nanenu CoveTraHusi Harpy30K MO>XHO BbIOATh, IPU HATMUUU CEMCMUYECKUX 3arpy>KEHUH, OJTHO
U3 JOCTYIHBIX COYETaHUI U MPOBECUTH MTPOBEPKY C YUETOM HJIM 0€3 yueTa JIOMOTHUTEIBHOTO KO3 (|-
¢bunuenta ycnosuit padotel M, =1.3 s celicMUYECKUX 3arpyKEHUIl.

ITapameTpbl NpoBepPOK MPOYHOCTH 3371at0TCs Ha BKIaake [IpoBepka mpounocTH, puc. 7.8

[Tocne BBIOOpa KpUTEpHUs MMPOBEPKH M HAXKATHUS Ha KHOMKY BBINOJIHUTH MPOBEPKY 3JIEMEHTHI, IS
KOTOPBIX KO3 (PUIMEHT NCIIOIb30BAHUS MEHbIIE WK paBeH 1.0 OyayT 3aKkpallleHbl B 3€JIC€HBIH 1IBET,
a DIIEMEHTHI, sl KOTOPhIX Kod(hduimeHT ucnonb3oBanus Oonbme 1.0 — B kpacHblil. Psagom c
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3JIEMEHTOM OYJIET OTOOpaKaThCs KPUTEPHH B 3aaHHON opme, eciu OyAeT BKitoueHa oniust OToo-
pa3uTh KpuTepmii. KHonkamMu Ha aHe Il HHCTPYMEHTOB, KOTOPast HAXOAUTCS CIIPaBa, MOXKHO yCTa-
HOBHTH TpeOyeMyl0 KOMOWHAIMIO HArPY>KEHHH, i KOTOPOi Oy/AeT BBIMOIHATHCA MPOBEpKaA, WIN
BBIIIOJIHMTb POBEPKY [0 BCEM KOMOMHALMAM, U OTOOPAa3NTh KPHTEPHIi 10 Orubatolel POBEPOK.

JKCNpecc NPOBEPKM NPY NPOEKTUPOBAHMKA 3]
._||_T]_ Y CTORUMEOCTE KOAOHH NOCTOAHHON O CEYEHWA ] ﬁ [porudel oT KPaHOBER HAMpYZ0K, ] =
5('1 [poEepKka NpoMHOCTH ] fiﬁl QrpaHKWyeHHA No Nporkdard l £ hjecTHAA YCTOMYHEOCTE CTEHOK ] h
= KoaHuKEHTEl Yocnoemid padaTel ¥ YoTOiMBOCTE NO HErMEHO-KPYTHALHDN SOPHE ] s
TG AR pUrenei 1.00 _Q
7 C ANA KPaiHKy KONoHH 0.90 ﬂ
pad
7 © N9 CPELHMAK KONOHH 0495 @
&
[PHMHEHMT B ko
CoveTaHua Harpysok .
HYMTEIESTE AONOAHWTENEHEIR
" OcHoBHEIE (* Ocofible " CeMcruyeckue k.03 PPULMEHT YCAoEME patorel 1.3
Puc. 7.7
JKCnpecc NPOBEPKM NPW NPOEKTMPOBaHMK [
I_Iﬂr]_ YeTofuMBOCTE KONOHH NOCTOAHHON O CEYEHA ] 'ﬁ MNporubel oT KpaHOBEIX HArpYS0K. ] =
= Ko phHUMEHTEI YCNOBMHEA patoTel ] [:H HEeTOMMMBOCTE MO MSTWEHO-EPYTHABHON Gope ] h
. £
-:?vﬂ [MpoEepk.a NPOYHOCTH l #Ql OrpaHWyeHIA No NporUGar l £ hecTHAA YCTONYMEOCTE CTEHOK ] hﬁ.
P opria KpHTEpMA K puTepuii npoEepkm Ea
* F.om oOUHUMEHT MCNONES0BaHWA {* N0 KpWTUYECKOMY PakTopy Q
" Koo dhpuuMeHT Sanaca = bt
l " npW coermecTHOM gefcTeWd M N (¢, B0) —
*
[v OTofpasHTe KpUTEpHE {” o KAcATENBHEIM HANPAKEHWAN [¢. 29] {E‘}
" N0 3KEWBANEHTHEIM HANPAKREHWAN B CTEHKE [d. 33) ﬁ
e — ™ no KacaTenbHBIM HANPAXKEHWMAN B ONOPHbIX CEYEHWAX [d. 41] @

CoMeTaHHa Harpysok, .
HyuThIESTE AONOAHKTENEHEIR

" OcHoBHEIE v Ocodee " Celicruyeckie {0 PLUMEHT YCADEME padore 1.3

Puc. 7.8
ITpoBepku orpaHnveHuii MO MPOruGaM BBITOTHIIOTCS /IS y3JI0B OAITOYHON MOIETH PaMbl IO KOM-
OMHALUAM JUIS BTOPOTO MPEAEIBHOr0 COCTOSHMS. [TapaMeTphl MPOBEPKH 10 Iporubam 3a1aroTcs Ha
BKIaake OrpanuveHust mo mporudam, puc. 7.9. Y3mbl, UIss KOTOPBIX HMPOBEPKa MO Mporubam
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BBIITOJHACTCSA, 3aKpAlINBAOTCA 3CJICHBIM LIBETOM, Y3JIbI, IJId KOTOPBIX IMPOBCPKA HC BBIMTOJIHACTCA —
KpaCHBbIM.

JKCMpecc NPOBEPKM NPY NPOEKTMPOEAHMM

easopE T

ﬂﬂ]_ YCTORMMBOCTE KONOHH NOCTOAHHON O CEYEHWA ] "ﬁ Mporutel oT KpaHOBER HArpyzok,

-
= K.oo®PHUHEHTEI YCNOEHHA pagoTel ] [H YCTOMMMBOCTE N0 HSMMGHO-EPYTHALHOM SOpHe

i "

70 MpoBepka NpoMHOCTH #‘a OrpaHiyerua no nporubar l £ hecTHAA YCTORYHEOCTE CTEHOK

OrpaH1yeH4a no nporuGard ci. N 15 CN 20.13330 2011 "Harpyzku v Bos0efcTeMA’”

Bun nposepkm MpegenEHEIE NEPEMELLEHMA [Mr]

B epTHkankHeE [opHSOHTanEHbIE
NEPEMELEHWMA PUrens NEPEMELLEHIA KONOHH

| OrpaHuyeHue cornacHo Tatn. E.3

f* BeprurancHee NepeMeleHHA pUrens

- rDDHSDHTa.ﬂbeIE NEpEEW EHHA KOnaoHH

f* OrpaHudyeHue cornacHo 15.2.3

BeinonHuTe nposepky {~ OrpaHuyeHue cornacHo n. 2a TagnE. 1

|2 || 42

MpuraeyaHke. [p9 SETOMATMHECK DM ONPELENEHMI NPEENEHER EEOTHEANEHEIR NPOrMODE COrnacHD Np9redarido 5k Tadn, E.1
CN 2012330 2016 3a NpoaeT NPHHMMAETCA PACCTOAHME MEHLY EHYTPEHHMMM NOEEPXHOCTAMM KOA0HH

CoyeTaHus Harpysok, .
HyWTEIEATE 4ON0AHWTENEHEIN

" OcHoBHEIE (* Ocofible " CeMcruyeckue k.03 PPULMEHT YCAoEME patorel 1.3

Puc. 7. 9 Dxcnpecc-poBepka MpOYHOCTH

IIpoBepka MecCTHOI yCTOWYMBOCTH CTEHOK M3TMOAE€MbIX 3JI€MEHTOB BBINOJHAETCS AJS OTCEKOB
KOHCTPYKTUBHBIX AJIEMEHTOB HArpyKeHHbIX HM3TMOOM, MPOJOIBHOW M MonepeyHol cuiamu. ['pa-
HUILIBI OTCEKOB OIPEIEIAIOTCS aBTOMAaTUYECKH 10 OCHOBHBIM U JIOTIOJTHUTENIBHBIM CEYEHUAM, U yCTa-
HOBJICHHBIM IIOTIEPEYHBIM pedpam skecTKocTH. Takum 00pa3zom, iepe/] BHIIOTHEHHEM 3TOM TPOBEPKU
B MO/JI€JIb PaMbl JOJKHBI OBITh BKJIIOUEHBI BCE HEOOXO0AUMBIE pedpa )KECTKOCTH.

Koaddurment ncnonpzoBanus Hecyled CmOCOOHOCTH MO MECTHOM YCTOMYMBOCTH CTEHOK MOJKET
OBbITh BBIUMCIIEH OJJHUM U3 ABYX MeToJ10B. Ha Bkiiagke MecTHasi yCTOMYMBOCTD CTEHOK, puc. 7.10,
3aJ1aeTcsl METOJ| MPOBEepKU. MeToJl MHTErpaJibHOM OLIEHKH ycToMunuBOCTH (teta-mMeron) M3nokKeH B
[5]. Iocne BBIMOMHEHUS TPOBEPKU Il BHIOPAHHOTO OTCEKa MOXKET OBITh MOTYYEH MOJHBINA OTYET B
dbopmare Word.
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JKCMpecc NPOBEPKM NPY NPOEKTMPOEAHMM

._||_T]_ Y CTORUMEOCTE KOAOHH NOCTOAHHON O CEYEHWA l ﬁ [porudel oT KPaHOBER HAMpYZ0K,
= K03 PPULHEHTEI YCNOEHHA patoTel ] ¥ YoTOiMMBOCTE NO HErMEHO-KPYTHAHOM SOPHE
Hi Mposepka npoyHocTI ] %31 (rpaHHYeHKA No NparkGar £ hecTHan YoToRMBOCTE CTEHOK
keToaka NpoBepKK OTuer
& M 16.13330.2011 na5 I IlnAa caroro HarpykeHHoro oTCeka

1 .

Hordep oTcera =

" HMHTerpansHas oueHka YCTORYMBOCTH [teta-reTon) _ﬁ? EEEmEs GRS |

[ OTofipasuTe koE POUUMEHT WCNONES0ESHMA HECYWEN CNocoSHOCTK B LINOAHKTE NPOBEQKY |

[~ OToSpasuTe HOMED OTCEEA

Mpwrdedarie. 0aA part 1 14 TUNA B OTCEK.SM KONOHHE! M PHCEAA, NPHMBIKSHOW MY K ML CTEIKY, NP PacHeT X
¥.08 PPMUMEHT OB MCMONEZ0EAHMA Wil FaNaca SBTOMATHYECKI YHMTEIBEAET CA KO3 PMULHMEHT YonoeWi padare 0.9

eesopE T

|2 || 42

CoyeTaHus Harpysok, .
HyWTEIEATE 4ON0AHWTENEHEIN

" OcHoBHEIE (* Ocofible " CeMcruyeckue k.03 PPULMEHT YCAoEME patorel 1.3

Puc. 7. 10 Dkcnpecc-npoBepka MECTHON YCTOWYHUBOCTH CTEHOK

IIpoBepka Hecylieil CliOCOOHOCTH pPUTeJIsl ¢ THOKONH CTEHKOM 3aKJII0YAeTCsl B IPOBEPKE MPOUYHO-
CTH, CBECOB M YCTOWYMBOCTH CTEHKU U BBINOIHSIETCA Ul paM, Yy KOTOPBIX B INAJIOIOBOM OKHE 3a/1a-
HUS OCHOBHBIX ITapaMeTpoB BKitoueHa onuus Ilpu BbINOHEHNH aHAIHU3a CYUTATh, YTO PUTe/Ib
padoraeT Kak 0aJjika ¢ rudkoii crenkoi. TpeOyeMblil KpuTepuii MPOBEPKU BHIOMPAETCS HA BKIIAJIKE
Purenn ¢ rudkoii crenkoi, puc. 7.11. J{is1 BeIOTHEHUS 3TOW NMPOBEPKHU AOJKEH OBITH 33/1aH IIar

MoTepevHbIX pedep, caMu pedpa MOTYT OTCYTCTBOBATh B MOJIENH.

.

JKCMpecc NPOBEPKM NPM NPOEKTMROEAHMM

= Ko phHUMEHTEI YCNOBHEA patoTsl ] [:H YeTolYMBDCTE N0 MEMUGHO-EPUTHAEHOMN GOpke

'_|m_ YeTolYMBEDCTE KONOHH NOCTOAHHOMD CEYEHUA ] -ﬁ npDI’Mﬁbl OT KPAHOERR HArpysokK.

PaccToanue mesay nonepeyHeird petparaud [rar] |0.00

K.puTEpMil NpoBEpKM

f* npoyHocTe no goprayne [158] CHWM 11-23-81*
" ceeckl cxarTel noscoe - N 18.6 CHul 11-23-81%

" ycToMYMBOCTE petep swecTkocT - n. 18.3 CHul 11-23-81%

[ OTofipasuTe koE POUUMEHT WCNONES0ESHMA HECYWEN CNocoSHOCTK

BrINOAHKTE NpoBEpKY _i? CoznaTe oTyeT

0 N . .
20 Mposepra NpoYHOCTH ] #Ql OrpaHWyeHIA No NporUGar ] £ MecTHan YCTolYMEOCTE CTEHOK Eﬁ] Purent ¢ rudkof cTeHkol

eEeele ey

CoMeTaHHa Harpysok, .
HyuThIESTE AONOAHKTENEHEIR

" OcHoBHEIE v Ocodee " Celicruyeckie {0 PLUMEHT YCADEME padore 1.3

Puc. 7. 11 Dkcnpecc-mipoBepka puress ¢ THOKOM CTEHKOM

PyKO BOACTBO MNMoOJib30BaTeNA

94



lenapa-A OO0 «AsTomatmzauma NpoekTHbIx PaboT»

IIpoBepka ycTOIYMBOCTH KOJOHH NMOCTOSIHHOTO Ce€YEHUs BBIMOJIHACTCS ISl KOJOHH JIBYTaBpO-
BOI'O CEUEHUS C KECTKUX onupanueM Ha ¢pyHaaMmeHT. [IpoBepka 3akiitouaeTcsi B BBIUMCICHUH KOA(D-
(UIMEHTOB HECYIIEeH CIIOCOOHOCTH IO HECKOJIBKUM KPUTEPHSIM, pUC. 7.12, ¢ HCTIOJIb30BaHUEM COOT-
BercTtByromux Gopmyn CHull. TIpoBepka BeimosHseTCs MO0 I TEKYIIeH KOMOMHAIIUN HarpyxKe-
HUH, 00 1o orubaromieid. [Ipu BHITOIIHEHUN POBEPKH HCTIONB3YIOTCS KOA(D(PHUIIMEHTHI pacdeTHBIX
quinH. [lociie BBIMOIHEHUS POBEPKH AJIs1 BBIOPAHHOM KOJIOHHBI MOKET OBITh IMOTYYEH MOTHBINA OTYET
B opmare Word.

o

JKCTIpEect NPOBEPKW NPW NPOEKTMPOBaHMK (5
= Ko hdHUMEHTEl YCNOEHEA patoTel ] [:H YeToMYMEDCTE N0 MErMGHO-EPUTHAEHON Gopke ] h
3‘1 MNpoEepka NpOYHOCTIA ] #‘a OrpaHKyeHi4a No Nporugar ] £ MecTHas YCToRYHMEOCTE CTEHOK, ] pﬁq Purent © rudroil cTeHkom ] h
ﬂm_ YeToMYMBDCTE KONOHH NOCTOAHHOMD CEYEHWA 'ﬁ ﬂpgruﬁm OT K.paHOERR HArpysok, ] h‘é.
[MPUMEHMTE KO3 PHLHEHT Bl PACYETHEIE 4MH F.purepuil npoeepku F
{* HazHaueHHES (% o KpWTHYECKOMY SaKTOpY Q
™ BeMucaeHHbe (" YeTOMYMBOCTL B MAOCKOCTH patbl {.,,}
OToGpa3MTE KO3 P PHLMEHT HCMONES0EaHHA £ YCTOMMMBOCTE WE MAOCKOCTH Patbl {*}
HECYLW &M CNOCOSHOCTM " JeTONMUBACTS CTEHKM @
MeToguka nposeprM ~ —
CEEC NOACHEIR NHCTOE

* no CHuM I1-23-81* {E}
" npegentHan rubkOCTE B MAOCKOCTH parel {8
" no CMN16.13330.2011 =
" npegentHan ruEKOCTE M3 NADCKOCTH Patkl @
(" yoTolNMBOCTE NNOCKONH Goprel METHEE @

BEINOAHWTE NpoEepky | ‘ﬁ? CosnaTe oTYET 007 KOAOHHE! | |ﬂEBaF| K.ONOHHE ﬂ

CoMETaHWA Harpysok, .
HUWTEIEATE 4ONOAHWTENEHEIN

™ [cHOBHBIE (* Ocofble ™ CedMcruyeckue ¥.03 PPULUMEHT YCADEMI patioTel 1.3

Puc. 7. 12 Dkcnpecc-npoBepKa yCTOHYMBOCTH KOJIOHH MMOCTOSITHHOTO CEYEHUS

IIpoBepka ycTOHYMBOCTH U3rHGaeMbIX 3J1€MEHTOB M0 U3rHOHO-KPYTHIbHOI (popMe BBHITIOTHS-
eTcs JUIsl yYaCTKOB KOHCTPYKTUBHBIX 3JIEMEHTOB, B KOTOPBIX IIPUBEAECHHBIA OTHOCUTENBHBIN IKCIIEH-
TpucuteT Mef >20, puc. 7.13. IlpoBepka BemonHseTCS B cooTBeTcTBHH ¢ 1. 8.4.1, 8.4.4, 8.4.6 [6].
Ilepen BbIONHEHHEM NPOBEPKU HEOOXOAUMO YOEIUTHCS, UTO THUIIbI 33JaHHBIA TUI 3aKpEIUICHUS U
BUJ] HarPY>KEHHSI COOTBETCTBYIOT KOHCTPYKTHBHOMY DJIEMEHTY.
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£l

JKCMpecc NpoBEpKM NPY NPOEKTUPOEaHUM

i . " "
P Mposepka NpoyHocTH l fte OrpaHKyeHHA No NporkGar ] £ b ecTHAA YCTONYMBOCTE CTEHOK, ] ;ﬁq Purent © rudkob cTeHk ol ]

ﬂlfl_ YeToRMBOCTE KONOHH NOCTOAHHON O CEYEHMA % Mporutel oT KpaHOBLI HArpy3okK, ]

;
= Ko PPUUMEHTEI YCA0EHE patoTel [ YoTofuMEocTE Mo MSMUGHO-KPUTHEHON GopmMe

E280 Wl ar sakpenneHHa BHEWHEND NOACA B MAOCKOCTH Y2 (M)
E330 llar zakpenneHHA BHUTPEHHEMD NDACA B MAOCKOCTM T [kiki]

Tun 3akpenneHua Mponet

Bug Harpysku B nponeTe

F.oAMYECTED SaKPENNEHHE CHATOMD NOACAE B NPONETE
Bl HarpyskM Ha KOHCONM

MoAc, k KOTOPOMY NPMADHKEHS HArpPY3ka

Mwoaan

JaHo B cepegWHE
PaBHOrERHD pacnpeleneHHaR
Caareiii

W ardeHHTE

Bl = BB T |TT

OTo8pazHTe Ko PPHLHEHT HCNOAES0EaHMA HECYWER
CNOCOOHOCTH

|2 || <2

BeinonHuTe nposepry

CoyeraHus Harpysok, .
YuyuTEIEATE 40N0AHWTENEHEIN

(" DcHOBHbIE f* Ocofkble " CeMcrudeckie KO3 PP LHUMEHT YCAoEME patoTel 1.3

Puc. 7. 13 Dkcnpecc-npoBepka yCTOWYMBOCTH MO U3TUOHO-KPYTUIILHOU (opme

IIpoBepka nporu6oB KOJOHH OT KPAHOBBIX HArPY30K BBINOJHIETCS HAa COOTBETCTBYIOLICH
BKJIaJIKe, puc. 7.14. IIpoBepka BBITTOIHIETCS TOJIBKO JJIs 3arPY>KEHUN U KOMOMHAIIMHN, BKITIOUAIOIINX
Harpy3Ku OT TOPMOKEHHsI KDaHOB.

JKCMpecc NpoBEpKM NPY NPOEKTUPOEaHUM

i . " .
78 MpoBepka NPOYHOCTH l ﬁ QrpaHHyeHHa No Nporkgard ] = b aCTHAA YOTOMUMEDCTE CTEHOK ] ;ﬁq Purent © rudkob cTeHk ol ]

e

-
[ YoTofyuEDCTE N0 MSMMGHD-KPUTHABHOR Sope
'% Mporudel oT KPAHOBEE HAMPYS 0K

= .03 PPHUHEHTEI Yo NOEHEH pagoTel ]
ilfl_ YeToRMBOCTE KONOHH NOCTOAHHON O CEYEHMA

MpenentHEIE NpOrUe [Fkd]

Kononn  |B

[v MoTadn E.3CM13330.2011

BeinoaHKTE Nposepky |

i

32

CoyeraHus Harpysok,

(¢ OcHOBHBIE " Ocofble " CeMcrudeckie

Puc. 7. 14 Dkcnpecc-npoBepka MpOrud0B OT KPAHOBBIX HATPY30K
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7.6 lpoBepka NPOYHOCTM N ycTonumBocTu 3nemeHToB no CIM 16.13330.2011

[IpoBepka BBINOJHSOTCA ¢ MoMOIIb KoMaHibl IIpoekTupoBanne = IlpoBepka Mpo4HOCTH H
ycroiiuuBoctu 3jemMeHnToB o CII 16.13330.2011. /luanoroBoe OKHO MpHU BHIOJIHEHUH 3TOM KO-
MaHJIbl UMeeT KOH(PUTYpaIHIo, IPUBEJICHHYIO Ha puc. 7.15.

[Tocne BeiOopa rpynmel Ha [lare 2 3amaroTcs mapameTpsl MPoOBEPOK, puc. 7.16. [To ymonuanuro, 4acth
apaMeTpOB COOTBETCTBYET 3a/JaHHBIM paHee apaMeTpaM paMbl, HaIpUMep, KOI(PUIHMESHT yCITOBHMA
paboThI Yc, UM PACYETHBIE ITTUHBIL.

ITpu BeIOOpe npoBepok Ha Illare 3 yuntsiBatorcss PCY i 3eMEHTOB TpyMIbI U 3a/laHHBIE Mapa-
MeTpbl IpoBepok. CIUCOK MPOBEPOK 0ToOpaxkaeTcs nocie Haxkatus kHonku Llar 3, a mocie Haxa-
tust kHonky Iar 4 psiioM ¢ HauMeHOBaHKUEM MPOBEPKH MOSBIISETCS COOTBETCTBYIOMNHN KOA(DDUIH-
€HT UCIOJIb30BaHus, puc. 7.17.

ITocne BeITIOTHEHUS IIPOBEPOK MOKET OBITH BBIBCICH CBOZ[HI)Iﬁ OTUYCT IO rpyImaM — KHOIIKa B])IBO}]
CBOIHOIO 0TYETA.

[lospoGHee 0 GyHKIMAX MPOBEPOK B paszere 16.

# BhinonHeHWe NpOBEpOK KOHCTPYKTHMBHbIX 3NEMEHTOB - [enapa El@

Wrctpymenter  Brisog
GEI'- J’J’ (:’(?
Ipynna 1. Nesan konodHa, 23 3 nemeHTos

Bl 1. Mesan konoHHa . o
Brifop Fpynnbl 3 NEMEHTOE : OTNAL04HBIA PEHKMN
War 1 Py v 2. Neebli purens, 24 3 nemeHTos P

CNHCOK FPYNN 3 EMEHTOE

EHT OB

:

Wranopr PCY 1 zagaHue
&,‘ War 2 | WCcxoAHBIX AGHHEL 4nA
EbIfi0pa FpYnnkl NPOEEpoK,

Beifiop npoeepok

BrinonHeHwe nposepor,

H

BeiEon napameTpos
NPOBEROK B $ain 'word

COMETAHUA HarpYSOK,

O CHOBHEIE COMETAHMA YTHIHA

-Zi' Brigon ceogHoro oTHeTa Bbixon MpumeniTe

PCY anereHToB BbIGpEHHBI rpynn

Puc. 7. 15

% BhINONHEHME NPOBEPOK KOHCTPYKTMEHKIX 3NEMEHTOB - [enapa =] s

WHectpymentel  Brisoa

I'pynna 1. NeBan konoHHa, 23 3 NeMEHTOs NeEtEpasER I JononnTenshsie HacTpoiku ]
War 1 BLifiop MpynTbl 3 MEMEHTOE O6wme 1 Marepuane ] CeapHbie WEL | Pe6pa wecTKoCTd 1 JaHHele 0 Harpyskas I MpeqensHbE rugkocTid I HaHHele ana pacyetafi_b
HeotxoaHmelsle A3HHEIE "
Koo bepusienr usnomii pabors: Tpynna roncTpykwi [Mpunoxere B) YpoBeHE OTEETCTEEHHOCTH
Mrnopr PCY 1 sanative E E 1 2 ] 4 " MorwmwerHe
HC?‘IHW AaHHEIR 203 090 PacwmpeHHeii Beifop 1z Tata, 1 |
EbIG0pa FpYNNEe! NPOEEpOK. o ' HopransHeli
|—1 e Honuckaemeii knace no HAC [n.4.2 7] P
= 1 2 3 " TMoBsIueHHEE
% War 3 | Beibop nposspok. 17200 P'acueTHaA AMMHA B MAOCKOCTH CTEHKM (2] (i)
-30 PacyeTHan Temneparypa (rpan C) [ MpH3HaK 0CNABNEHMA CEYEHHA OTEERCTHANMM [ HaniuMe AWHAMMYSCKOR HArpYskK

JlonoanurensHee gaHHeIS

[” MpuzHak paspesHocTHanemedta [ MpUSHEK NEPEMEHHOCTI BEICOTE CTEHKM
BrinonHeHwe nposepok

[ Ll eHTpankHO/ BHELEHT PEHHO-CHETEIE ANEMEHTEI C TMGK.OM CTEHKON ] W3rubatoi M MOoMEHT ANA NPOBEPKKH
BLiB0g NapamMeTpos [ Wsrudaemele snemedTel ¢ rudkoi credkoil [ To$pHpOBaHHan cTerka UETOEHMEDCTH U3 MAOCKOCTH CTEHKH (kH)
npoEepok & caiin 'Word

Hecylwan crnocoSHOCTE SakpennAlnLME 3 NEMEHTOE
7
108 PPUUMEHT HALEKHOCTH NO BPEMEHHOMY CONPOTHENEHWIO i 0 S R B G Tt [
CoueTaHuA Harpyzok
(= G880 PacyeTHan 4nuHa B NnockocTH NoAcos (Y] [re) 1} Mp1 HENPEpEIBHDM 3aKpEnneHud [kKH /bar)
O cHOBHEIE COMETAHMA HCMHHI\:{ "
E880 Wllar zakpenneHHa BHEWHEND NOACA B MAOCKOCTH T2 (i) [~ HenpepeiBHoS aKPEMASHWE BHEWHEND NOAGE
E220 Wllar aKpenneHka BHUTPEHHErD NOACE B NADCKOCTH TZ* (M) [ HenpepelEHOE SaKpENNEHWE BHYTREHHEND NOACA
= TIpH 3303HHW WAT 3 33KEMAEHWA DAEHEIM HYIO, WA 33KPEMNEHHA T —— e — [
2 Boison ceonmoro orueta Brrxon NPHHAMAETCA PAEHEIM PACHETHOM ANHMHE B NN, Y2

PCY anereHToE BRISpAHHEX rpYnn

Puc. 7. 16
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& BhINOAHEHME NPOBEPOK KOHCTPYKTMEHBIX 31EMEHTOE - [enapa =[O S
WHcTpymenTter  Brisog
GEI'- l'+l' I (:{?
Ipynna 1. Nesan konoHHa, 23 3 NeMeHToE PO TR
War 1 G RO e CitaTo-HarHBaebie, NOCTOAHHAA BbICOTA CTEHKH
0.8 (1) ¥ 1. MpovHOCTE N0 HOPMANEHEINM Hanpsskedar, N 91,7 @ [105] wed (106]
012 1] | 2. [pOMHOCTE CTEHKM NO KACATENEHEIM HANPAKEHMAr, M. 8.2.7, 4. (42]
&, War 2 E;Ezﬂ;’:ignt‘;?;::e -1 3 MpodHoCTE CTEHKM GBS pEGER 0T MECTHOMD HANPDSKEHMS WK B ONOpHBIX ceveHuay, n. 822 ¢ [46)
BES0pa FRYNTE! NPCEERaK, 0.65 (1] + 4 TpouHOCTE CTEHKM N0 S KEMBANEHTHEIM HanpaxeHuar, N 8.2.1 ¢, [44]
-1 | 5. MpoyrocTe pacTaqyroro sonokda, n. 3.1.3, ¢ [107)
= 1.05 1] | 6. YCTORMMBOCTE B NAOCKOCTH CTeHEW, N, 9.2.1 @ [109]
%‘J:: War 3 | Betiop nposepok. 156 (1] v 7. YerolyueocTs B nnockocT noacos, n. 9.2.4 ¢, [111), WM NoAcos B My NACOKOCTH N0 CTepkHEE0R aHanorkd, ¢. [109)
E | 8. YeroiuueocTe npu warkte B aeys nnockoctax n. 9.2.9, ¢. (116)
ES (1] | 3. Heofx0oMMOCTE YrPENNEHMA CTEHKH NONEPEYHEIMA pedpar, n. 3.4.4

11. WupuHa nanepeyHer: petep. n. 7.3.3

12. TomuuHa nonepedHers pedep, n. 7.3.3

13, YerolvueocTe NonepeyHel: petep B MECTax NPMAGHKEHHA COCPeaoTodeHHEE cun, n. 8.5.10.
v 14, HeToRuWeocTs cTeHkd npu cfi_y > e, n. 9.4

1
0
-1 10. War nonepeyHsr: pedep, n. 9.4.4
1
4
1

BrnonHeHwe nposspok. K
- - -1

2 War 5 Beioa napareTpos 0E3 (22
(-{? &r npoBspak & $ailn Word 0.29 [7]

v 15, HerolumeocTe creHku npu cfi_y <=fi_e. n. 9.4
+ 16, HoToliuwencTe eHelwHero noaca, n. 9.4
029 (3] » 17. HeTolivweocTe sHeyTpeHHero noAca, n. 3.4
CEMErar e MEFEVEER 035 1] ¥ 18. NpeaensHan rEKOCTE B NAOCKoCTH NoAcos, . 10.4
= 088 1] | 19. MpenensHan rHKOCTE B NAOCKOCTH cTeHkM. n. 10.4
O cHOBHEIE COMETAHMA YCHAKEA 1 20. 3akpenneHue sHewHero noaca, n. 8.4.5
B 21. 3akpennenue sHYTpeHHEro Naaca, n. 8.4.5
051 ¥ 22 MOMEHT 407 PACYETa YCTORHMEDCTM W3 NAOCKOCTH, N 5.2.6
1 23. NoAcHeE CBAPHEIE WEL
2 Brisoa ceonoro arueta Brixoa

PCY anereHToB sLISpaHHEK rpynn

Puc. 7. 17

7.7 BbluncneHme pacyeTHbIX ANVH

Bbruncienue pacueTHbIX AJIMH KOHEUHBIX 3JIEMEHTOB 0al0OYHOM MO BBIIOIHIETCS aBTOMaTHYe-
CKHU IIOCJIE pacuera MoTepu ycronuusoctu 1o Junepy. Komanna IlpoekTtnpoBanune = Boruuciie-
HHe PAacYeTHBIX JJIMH M03BOJISIET BEIBECTU SHEPIeTUUECKHE KPUTEPUH, IO KOTOPHIM OIpEAEIsAeTCs
HOMep (GOPMBI HOTEPU YCTONUNBOCTH 11 KOHCTPYKTUBHBIX 2JIEMEHTOB PaMbl. DHEPreTHUECKUE KPH-
Tepuu U HoMepa (popM BBIBOASTCS B TAOJIHIIE TUATOTOBOTO OKHA KOMaHIBL, puc. 7.18.

OHeprus JegopMalii KOHEYHOTO 3JI€MEHTa MTPU MAJIbIX MEePEMELCHUSX BBIYUCISIETCS KaK

t
Ee ={u}e[kle{u}e,
3nech {U}, — BEKTOp MepeMeleHuid Ha snieMenTe, [K], —MaTpuia ®ecTKoCTH dJIeMeHTa.

y)ICJII)HaH SHEPIrua ,I[e(pOpMaI_II/II/I KOHCTPYKTUBHOT'O 3JICMCHTA NNOJACYHUTHIBACTCA KaK CyMMa YICJIb-
HBIX 3H€pFI/II\/'I I[e(l)OpMaHI/Iﬁ KOHCYHBIX 3JICMCHTOB, BXOAAIIHUX B 3TOT KOHCprKTHBHI)IfI OJICMCHT, IIpH
MNEepEMCUICHUAX 1O ﬂeﬁCTBHCM CTaTHYECKOM Harpys3kKHu. IIo OIIPCACIICHUIO BCC OTU BCIIMYUHBI I10JIO-
KUTCJIbHBI.

Ecnn noncunrare sHepruto nedopmannu Ey KOHCTpyKimum 110 i-0i coOCTBeHHOH (opme moTepu
YCTOWYHMBOCTH, TO OHA 10 ONIPECIICHHUIO Oy/IeT paBHA HYIIIO:

{0} ([K1+%i[Kg a3 =0,
3aech {Qj}— BekTop i-0ii coOCTBeHHOM (opMbI TOTEpU ycroiunBocTH, [K]—Marpuia xectkoctu
KOHCTPyKuuH, [K ] — MaTpuiia reoMeTpu4eCcKoii JKECTKOCTH KOHCTPYKIHH, Aj —KOd(POUIHEHT KpH-

THUYECKON HArpy3KH.
DTO 3HAYUT, YTO BBIYUCIICHHAs TaKUM 00pa3oM, SHeprus AeGopMaliu Ha dJIEMEHTaX MOXKET ObITh
Kak MOJIOKUTEIbHOM, TaK U OTPULIATEIBHOM.

BriBecTr 1uarpammy dHEPreTHYECKUX KPUTEPUEB MOTEPU YCTOMYMBOCTH MOKHO Ha)KaTUEM KHOIIKH
Ha EE IIPaBOM BEPTUKAIBHOM MAHEIN UHCTPYMEHTOB.

OTpI/IHaTCHBHaH OHCPIUia J:[e(popMam/m O3Ha4yacT, 4TO Ha JaHHOM J3JICMCHTC pa60Ta BHCIIHHUX CHJI
MPEBBINIAECT BHYTPEHHIOK HEPTrUI0 AehOpMali — JJIEMEHT “TIOTEPsUT YCTOMYHUBOCTD”, TIOJIOKH-
TeJbHAasl YHEPrUs O3HAYAET, YTO MPHU JAHHOM (opMe MOTepH YCTOWYMBOCTH BHYTPEHHSS SHEPIrUs
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neopManuu mpeBbIaeT padoTy BHEUIHMX CHJI, SJIEMEHT CTPEMHUTCS BEPHYTHCS K CTATHYECKOU
¢dopme paBHOBecHs. [Ipeobnananue 371€MEHTOB ¢ OTPULIATENILHON YHEPTUeil M03BOJIAET CeNIaTh Bbl-
BO/JI, UTO JAHHBIM KOHCTPYKTUBHBIN 3JIEMEHT TepseT YCTOHYMBOCTD 1O AaHHOMU (opme, puc. 7.19.

[Tonb30BaTeTH MOKET MO CBOEMY YCMOTPEHHUIO H3MEHUTHh HOMEpP (OopMbI B TabM. 1, U 3aTeM BBIYHC-
JIUTh PaCUYETHBIC [UIMHBI 3JIEMEHTOB, HAYKaB COOTBETCTBYIOIIYIO KHOTIKY. DTH PAaCUETHBIE JUTUHBI JIe-
MEHTOB OYIyT TPaHCIMPOBATHCS B TCKCTOBBIN (Paiiyl MPU BHITIOJHEHUH KOMaH/IBI SKCIIOPTa pacyer-
HoM Mozenu B popmate nporpammbl SCAD.

i

BeluncneHwe PaCcYETHLIX ANKMH INEMEHTOE

JHEPrETHYSCKME KRMTEDMM MO POPkASH NOTEPM YCTOHYMBOCTH

-

=]

| Fopa 1 |

| === |

| E4 | Eg |

| === |

JlesaA HONOHHE | 5.4 -Ze.3|
Burens | 44 5| 2271

[Ipasaf ROTNOHHE | 5.8 -ZB.4]|
Prrens | 44 | 22 8|

Tatn. 1. Horepa oprd NOTEpM YCTORHMBOCT, Mo
K.OTOPEIM GYAYT BEIMMCAATECA PACYETHEIE 4AMHE

FopmMa 2 | FopME 3 |
————————————— | ==mmmmmmm |
Ed | Eg | Ed | Eg |
————————————— | ==mmmmmmm |
1z.8] 25.81 20.5] -11.2|
36.5] -25.3| 25.5| -3z2.0]
13.71 27.01 Z2l.&] -15.2|
37.2] -21.3] 28.4| -41.5]

K.OHCTpUKTHEHEIE 3 nereHT  [Hormep goprdel

Nesan KonoHHa

* Ed - yaeneHaa aHeprva geopratum [2)],
Eq - aHEprUA gedopralMMy G YHETOM recreTpHueck ol M (%)

{ BEINOAHKTE AHENME NOTE0M YCTOHYHMEDCT I

BeMMcamTE PACHETHEIE 0NHHEI

PyKO BOACTBO MNMoOJib30BaTeNA

Purens 2
Mpasan konoHHa 1 FacyeTHeIE 0iMHEl BEIMMCIEHE! C
WCMADNBS0EAHUERM HOMEPE DORME] M3
Purene 2 Tatnuuel 1
Beimog
Puc. 7. 18
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P opria NOTEPM YETONMMBOCTH 1, KOS HHULHENT KpUTHHEGKDl Harpyski 31.3504 FHEPrETHUBCKHE KPUTERMM NOTEMM YCTORMME0CTI
d=_min = -0.0000, max = 1000.0
dZ2_min = -471.25, maw = 471.24

0462 I
0362

0262 =

Puc. 7. 19

7.8 PacueT NOACHbIX CBapPOYHbIX LUBOB

[Tpu pacyere MOSICHBIX CBAPOUHBIX IIIBOB MCIIOJIb3YETCS METOIMKA, IpuBeAcHHas B [2] m. 15.1. Tle-
pell pacueToM MOSCHBIX IIBOB BBIMOJHIETCS CTATHUSCKUI aHAIN3, ¥ HA3HAYAIOTCS IMapaMeTphl CBap-
HBIX IIBOB B TUAJIOTOBOM OKHe, puc. 7.20.

MapaMeTpel CEAPHbIX LWEOB ==

-

PacyeTHOE CONpOTHENEHWE Yrnoek WEDE [M13] K03 P ULMEHT I

Rwf, tatn. .2 CMN 16.13330.2011 |215 beta_f |07 garnma_wf |1
Run ana crana C265 |3?|:| beta_z |1 gamma_wz |1
Rwz = 0.45Run |1E?

PacyeTHoE CONPOTHENEHWE CTRIKOBBE COSaMHEHKE ... [M[1a] Bua ceaprM
f»
Fwy=0.85Ry, a6 4. CMT 161333020011 [204.0 Puinan ayrosas

(" ABTOMETHYECKSA M FMEXSHISMPOEaHHAA

MpHHATE OTMEHMTE

Puc. 7. 20

Pa3mepsl KaTeTOB CBapHBIX IIBOB ONPEACIIAIOTCS B TPAHUIAX OTCEKOB.
Pe3ynbraThl pacueTa MosiBIAIOTCS B TAOJIUIE TUATIOTOBOTO OKHA.
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CBapouthe NOACHbIE COEAMHEHWMA @
Mz orcera |Pacnonosenwe  |Hawano |KOHeu. |Hapg}KHbIﬁ woe |Karer [mm] |[Koapd, ven. Bryrpertuil woe |Karer [bm] |Koadd, wen. ~
1 300 2000 2-CTOPOHH, 4 0N 2-CTOPOHH, 4 0.47
2 neean konoHHa | 2000 4000 2-CTOROHH, 4 0.24 2-CTOPOHH. 4 0.28
3 neEan konoHHa 4000 E000 2-CTOPOHH, 4 07 2-CTOPOHH, 4 0.21
4 neean konoHHa | G000 200 Z2-CTOROHH, 4 014 2-CTOPOHH. 4 o1a
5 NEBBIN pUrent 133 2600 2-CTOROHH, 4 n1g 2-CTOPOHH, 4 01g
B NEBBIN pUrek 2600 4500 2-CTOROHH. 4 016 2-CTOPOHH. 4 016
7 NEBBIN PHrens 4500 Fo00 2-CTOROHH, 4 016 2-CTOPOHH. 4 016
8 NEBBIN pUrek Faao 10000 2-CTOROHH. 4 015 2-CTOPOHH. 4 015
9 NEBBIA PUrens 10000 13000 2-CTOPOHH, 4 01z 2-CTOPOHH. 4 o1z
10 NEBBIN pUret 13000 15500 2-CTOPOHH, 4 0.07 2-CTOPOHH, 4 0.07 v
< T | ' o | ' o >
THN WEA, MPHHHMAEMEIR N0 YM0N4IHWD
€ Danocropondui ' EyoToponHui MaparieTpkl CEapHBIX WEOE | Coznare oTyer Brixog,
Puc. 7. 21
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8 T[lpoekTupoBaHue TUNOBbLIX Y3/10B

ITporpamma I'enapa-A npeaocTaBisieT BO3MOKHOCTb BBIIIOJHUTH B aBTOMATU3MPOBAHHOM PEXHME
MPOCKTUPOBAHUEC CICAYIOMUX THUIIOBBIX Y3JIOB paM:

— OIIOPHBIX y3JI0B KOJIOHH Ha (DyH/aMeHT;

— Y3JIOB IIApHUPHOI'0 OIIMPAHUS PUTCIIA HAa KOJIOHHY

— (IaHIEBBIX y3JI0B Pa3JIMUHBIX BUJIOB;

— IIOAKPAHOBBIX KOHCOJICH.

Taxoke ecTb BO3MOYKHOCTh (POPMHUPOBAHUS TaOJIUIbI HATPY30K Ha (PyHIaMEHT.

8.1 TlpoekTnpoBaHMe ONOPHbIX Y310B KOJNIOHH Ha GyHAAMEHT

[Ipu BeImoNHEHMN KOMaHabl PacyeT onmopHbIX y3/10B KOJIOHH HA ¢pyHaameHT MeHIO IIpoekTupo-
BaHHE paCCMaTpUBaCTCAd ABa BUAA OIITMPAHUA:
— HMIApHUPHOE ONUpaHue Ha QyHIaMEHT;
— MOMCHTHOC COIIPS’)KCHUEC KOJIOHH C q)YHI[aMeHTaMI/I.
JlnanoroBoe KOMaH/Ibl, B KOTOPOM BBIOMPAETCS TUII UCIIOJHEHHUs 0a3bl KOJIOHHBI, TOKA3aHO Ha pHUC.
8.1.

Kuonka KoHeTpykTHBHBIE apaMeTpbl 00eCeunBaeT AOCTYI K MPOCMOTPY M U3MEHEHHIO
[1apaMeTpoB, HA3HAYAEMbIX 110 YMOJIYAHUIO, pUC. 8.2.

Kuomnka

MO3BOJILACT MEPCKIOYATHCA MCKAY COYCTAHUSAMU HAI'PY30K.

Knonka KoMnoHoBKa onopsl 1Mo3BoJIsI€T MOJYUYUTh MPUEMIIEMBIH BapHaHT pa3MepOB IUIUTHI
U IapaMeTpoB OOJITOB BHIOPAHHOTO MCIIONHEHUS 0a3bl, puc. 8.3.

[Tocne HaxxaTust kHonKU IIpHHATH pa3Mepsl IporpaMma BbIYUCIAET TpeOyeMble pa3Mephl pe-
oep, nuadparm u Tpasepc, puc. 8.4.

[Tocne npuHATHS pa3MepOB IUAIOTOBOE OKHO BbIOOpa 0Ga3bl KOJOHHBI U UCTIOJHEHHS PUHU-
MaeT BUJI, TOKa3aHHBIN Ha pucC. 8.5.

ITo pe3yabpTaTaM NpOEKTUPOBAHMS OMOPBI MOXKHO c03/1aTh 0T4YeT B hopmare Word, B KOTOpoM
MIPUBOASTCS BCe TpeOyeMbIe BEIYUCICHHSI 1 00OCHOBBIBAIOTCSI aBTOMATUYECKH ITPHHSATHIC Pa3MeEpHhI.
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PacueT ONOPHbIX Y3N0E KONOHH (==

- MapareTpel Ga361 KonoHHE!

KonoHHa

I ohEHTHOE CONPAKEHWE KONOHH & PYHOAMEHTOM
PacyeTHEIE COYETEHMA YCHMI [CHETEME KoopaMHaT [enapa-5)

OCHOEHEIE COMETSHWUA HArpYSoK @

N ikH) | Mz ikH | @y (kH) | My (cHi| Gz ieH) |
4562 3643 11 000 | 00
3009 8883 411 000 | 00
2145 24226 B6 000 | 00

B+ 163 2303 353 0.00 n.a
Mo+ N+ 4406 -193.45 345 000 n.a
Q-0 25N cw -43.0 7285 280 0.00 n.a

|— BrinonHuTe PACHET NO NPAEEIM 3 NEREHT 3k

Pazpewmre
K08 P PHUMEHT YCNoBWE patioTel T © 1 I DEJJ.EKTHDDB&HHE 0

Koaqguuuert kO, n. T3 CN 43.13330.2011 1.05
K05 ®PHUKMEHT YEEAHYEHHA Musr WG 1.0

TanoHHTENEHEIR Ko ®eUUMEHT 407 Mok NpM pacyeTe aHkepHel: Gomos |0.78

[ YYWTEIESTE YoHAWE SETANREH PUHLAMEHTHEI S0TOE NPH PACHETE HE CAEHT
[ YuuTEIESTE QONOAHKTENEHEIS KOS fdULWEHTE YCNOEWH patoTel

Mapra cTanm ,—_I PacuyeTHoe conpoTUEnEHWe Ii
Ao os Cranc2 h pacTaxeHun [Rba), kMa 200

[~ 3anpeTWTE MSMEHEHWE NapaMETPOE Y33 B 6336 aHHE:

E
& p BeIGpaTe MarepHan Gase! KONOHHE!

i”" MapaeTpbl CEAPHBLI WEOE

WenonHeHe Gazel |C petpard YoHASHKUA ONOPHOM NAWTE! -

MeToaura pacyeta n - -
0 MPAMAYroAEHONA 3MOpe A3EAESHMEA -
PYHOSMEHTHEIX GONTOE | pAMod " J o

&) KoHCTPUKTHEHEIS NapateTpel

[oK.a53TE HaNPAKEHHA B CEAPHEIA WX

K.omMnoHoBKa onopel MNokasare ackus yzna MNokasaTe pacHeTHYID Cremy
Cosnare oTHET No pAcETY Y3na 3aEEpWHTE CApoc Boex pesynsTaTos
Puc. 8.1
YCTaHOBKA KOHCTPYKTUEHLIX MApaMeTPOE [
K.OHCTpYKTHEHEIE NAPAMETPEI, MPMHHMMAEMEIS MPW PACYETE ONOPHER YSN0E KOADHH MO Yr004aH D
1 { MUHMMANEHDE PACCTOAHME OT KPaA MAMTE 40 KOAOHHE N0 3 [Mrd] A0 ~
2 FWHMMaNEHDE PACCTOAHWE OT KRaA NAMTE A0 KONoHHE! 00 [Frd] a0
3 PHMUMaNEHDE pACCTOAHME OT KR NAMTEL A0 HEEPHOMN MAWTEM (M) 10
4 T 0AWMHE AHATRArrRI [Frd] 10
3] T onwmMHa Tpasepckd [rm] 10
G PacoTomHKe oT ocM CeYEHUA A0 AWaPPartel [kid] 100
7 F1HMMaNEHDE PACCTOAHWE MEKOY CEIPHEIAM WEARM [tbd] 5
a b HMUMANEHEIR pastep KaTETa CBEAPHOMND WEa aHKEPHAA MAMTES-TIAMTE [rrd] g
9 [HuplaHa aHKEEPHOE NAACTHHE [B OWAMETRaR OTERPCTHA 40A Go0Ta | 3
10 FWHMMaNEHDE PACCTOAHWE OT AOATS A0 CTEHEM TRABEPCE! Mo T [kr] 15
11 MHMMaNEHDE paccToAHME oT Go0Ta TRABEPCE! 40 MAMTEL A0 5 [rrd] B0
12 b LHIMANEHEIR CEEC AHEEPHON NNACTHHEI [Fr] 10
13 WrprHa nonok. pedep no # (M) a0
14 Hlarana rmamk Refan Aay Tkaeal Rl ~
< >
MpHHATE OTreHHTE
Puc. 8. 2
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KomnoHoeka onopHOW NAWUTLI @

L
& &0

MaparmeTpel SMETA
® FEI G Marepran Gazel kanoHH

K.nace npouHocTi GeToHa BE15 - I
Pazrepkl nauTe! 1] +
PacyerHoe conpoTHENEHWE 20
cwaria MMa |55 Mo [a00 Mo [460 Tomuua [28 ¥ |
Orhowenue nnowanu Faccrosnue mexay ueHTpamu 6oTos no = 610 |
BepsHera ofpesa durgarerta |1.0 g = {_ 3 | _Q
K NAOLALH ONOPHOR NAWTEI PaccroaHuwe resxay weHTparu Somoe no 'y 230 m I m
MapameTpel GOATOBOrD COSAMHEHKA Pazmepel ceMeHMA KONOHHE (M) I
Mapka cTam Gomroe [CT3nc2 - Cevetie aEyTaEp 330°200. TonumHel M:f2w 20:20:8 m e === —_—— e - 20
|
JMaeTp GoToE (M) 42 - I
Pacuerhoe conpotuensHue [15; | H | H :
pacTametito (MMa) I H
KonwuecTeo 6oAToB 4 ONuKK EEINOAHEHHA PACUETa I
JHa cTopoHE! SHEEpHOE (7)) & OnpegenuTe BCE NapaMeTpel Y303 |
MUATEM [bare] L

" MogoSpaTe paswepsl NAKTEL, HE MEHAR AMAMETP GOMTOE 800

" MNogobpaTe AHARMETP GOTOE, HE MEHAA PAStEepE MAKTE

¢ MposepuTi sa0ankse pasmepe MakcumansHoe peakTHEHOE HaNPAXeHHe Nod K03 GOULMEHT WCMOAES0BAHUA ANA

onopHOE nanroi - 5.52 kMNa pacTAHyTEI Goaroe: 0.82

CEapHBIE WELI CORAMHEHMA KONDHHE! C NAMTOR

’12— PacueTHoe younue B pacTanyTom Soime: 156.99  KoagduumeHT ucnonszoeaHua no
kH

K.aTeT coBAMHEHWA NOAKA-TIAWTS (M) ToAWMHE navTe: 0.77

K.aTer cosamuHena cTerkanaqTa (M) |3

K.ca et MenonssosanmaA: 0.97 BinonAure pacuyet MpHHATE pasmepil OTMEHHTE
Puc. 8. 3

Pacuet pebep, anadparm 1 CBapHLIX LUBOB @

Cederue kononHe! - geyrasp 330°200. TonwHe f1:F2w 20:20:8 >
Pazriepel nauTe [trd) 8007450728 Jk
ll

Pastdepbi [par) |

Pefipanox |Pefpano’y
TonumHa 14 ]
Bricora El 230
K.ATET Wea CosIMHERHA © konaHHoR |11 B =
K.aTer Wea cosaMHEHHA C MAKTOH g ]
a0

K03 S PHUMEHTEI MCNONBZ0EEHMA CEPHEIX WEOE PEGEp M AMaPPartbl
CoeguHerWe petpa no x c konoHHoi: 0.33
CoeguHeHWe pedipa no Y © konoHHo: 0.95

1=

CoeguHeHHe pedpa no X ¢ nawroi: 1.00

CogguHEHKE pedpa no ™y ¢ navwToi: 1.00

K03 PRUUMEHTE MCNONES0EAHWA NO YCAOEHAM MPOYHOCTH
Mogotipare pasmepel | MpuHATE pastepel OTrEHUTE | Petpa nok: 0.93

| Petpa no™": 0.67

Beinoarure PacHET

Puc. 8. 4
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PacueT ONOPHbIX Y3N0E KONOHH (==

- [NapateTpel G561 KONOHHS!
KaonoHHa K.paFiHHe KONoHHE! - P B

K.aTET cEapHOM WEa NAAKa KOAOHHEI - [AMTa (k] 12 "
M OrEHTHOE CONPAMEHME KONOHH G PYHAAMEHTOM

PACMETHEIE COMETAHMA YCHAME [CHETEMA KOopaMHaT [enapa-&) K.aTer ceapHoro Wea cTeHka KonoHHe! - nauTa ] 3
CCHOBHBIE COMETAHUA HAMQUYS0K, @ BHa, MononHeHWa C pedparu yoHneHua
N <HI | Mz [KHM]| s kHI | Wy [KHM]| Gz ikHl | Easmepbl CEYEHWA KONOHHE! [rir) 390:200x
R R4 1 0 00 ‘A3MEPE MAMTE [Fara) an0460-28
3009 8883 411 000 00 Konwecreo Samos 4
- 2145 24226 3\E | 000 00 Mapra cranu Sosmos CréneZ
s 463 203 /3 0m0 | 00 Auarrerp foros (r) 42
M0y Neowor D 4406 19945 M5 000 | 00 Pﬂ:::z.i:j:z;?sz:;: :Z”;;: ][MM] ;ﬂu
-0.25M e -43.0 7285 280 0.00 an
Paccroanue mexay Gomard no ™ (M) 230
|— BreinonHuTe PACHET NO NPAEEIM 3 NEREHT 3k PBSMED CTOpaHs! aHKEDHDl:i MATEH [MM] 170
N . Pazpewnre K.3TET CEAPHOMND WES COBMHEHHA AHKEPHOM NAMTEW C 1 8
R L= PRSI 2 ,1— L BElaLpatatie m TonwmrHa pedep no & (k) 14
Koouurent k0. n T3 CMN 43133302011 [105 Beicara petiep no 3 (wn] 10
F.oa @3HUMEHT YBenienka Misrull ,T WupuHa nonk pedpa no & [rard) a0
Nona AHKTEAEHEI K03 SRUUMEHT 47 Mo# NOM PACUSTE AHKEPHENX G0TOE IW T olHa pefiep na'f M) a0
[ YYWTEIESTE YoHAWE SETANREH PUHLAMEHTHEI S0TOE NPH PACHETE HE CAEHT Birnra nafian no Y > bt

[ YuuTEIESTE QONOAHKTENEHEIS KOS fdULWEHTE YCNOEWH patoTel

Mapra cTanm ,—_I PacuyeTHoe conpoTUEnEHWe Ii
Ao os Cranc2 h pacTaxeHun [Rba), kMa 200

[~ 3anpeTWTE MSMEHEHWE NapaMETPOE Y33 B 6336 aHHE:

E
& p BeIGpaTe MarepHan Gase! KONOHHE!

i”" MapaeTpbl CEAPHBLI WEOE

WenonHeHe Gazel |C petpard YoHASHKUA ONOPHOM NAWTE! -

&) KoHCTPUKTHEHEIS NapateTpel
MeTonuka pacuera |I'|0 MPAMOYrOAEHOA 3 M0pe 4aENEHME - &

PYHOSMEHTHEIX GONTOE [N0K.&53TE HANPAKEHWA B CESPHEIX WESH

K.omnoHoBk.a onope! I MNokasate sckls ysna [NoK&3aTE PACHETHYID CHEMY

Cosnare oTHET No pAcETY Y3na 3aEEpWHTE CApoc Boex pesynsTaTos

Puc. 8.5

8.2 [lpoekTnpoBaHue paaHLEBbIX Y3/10B

PaccmarpuBaercs ueTbipe BuAa (hIaHLEBbIX Y3JI0B:
— Kocoii cTBIK puresns ¢ KOJOHHOM;
— T'opu30HTaIBHBIN CTBIK PUTEIIs C KOJIOHHOM;
— IIpomexyTouHble (piaHIIEBbIE CTHIKM PUTeIIeH;
— KOHBKOBBIN CTBIK pUresne.

[Tpu nepBom o6paienuu k komanze IlpoekTupoBanne = Pacuer piiaHueBbIX y3/10B B 11a-
JIOTOBOM OKHE, pHC. 8.6, moTpedyeTcs BEIOpaTh CeueHMsl, B KOTOPBIX OYIyT pacHoI0kKeHbI COeIuHe-
HUSL

JnanoroBoe BbIOOpa COEAMHEHHs TOKa3aHO Ha pHcC. 8.7.

Kuonka KoHcTpykTHBHBIE apaMeTpbl 00€CeUnBaET AOCTYI K MPOCMOTPY M U3MEHEHHIO
[IapaMeTPOB, HA3HAYAEMBIX 110 YMOIYAHHUIO.

Knonka @ IMO3BOJIAET MEPEKIIOYATHCI MEXKAY COUETAHUSIMH HArpy30K.

Knonka KoMnoHoBKka y3J1a o3BOJISET MOJYYUTh MPUEMIIEMBIH BapUaHT (IIAHIIEBOIO COEIH-
HEHUs, puc. 8.8.

[Tocne npuHATHS pa3MepoB AUAJIOrOBOE BRIOOpa COSMHEHNUS IPUHUMAET BUJ, ITOKAa3aHHBINA HA
puc. 8.9.

I[To pe3ynbpTaTaM NpOEKTUPOBAHMS y371a MOXKHO CO3/1aTh 0TYeT B (hopmaTte Word.

PykoBOACTBO NMoJsib30BaTeNs 105
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Bribop ceueHWA ANA pacuyeTa MAaHUEeBkIX COe...

-

k.oHet,

CeveHme 1

NeBaA KONOHHA B CTBIKE C PHrEnsH
CTeIk NEBBIX PUMEnA W KONOHHE

CThIE, APSEB PWrena M KOAaHHE]
|-||:IEIEFEIFI KEONOHHA B CTRIKE C pHMEEnekd OTreHa

CeveHue 1[npae)

Bridpate

Brigparte Boe

[l

Puc. 8.6

CoegMHEHME

CTLIK, NEEBIX PUrENS W KOAOHHE] vI

M 3HEHMTE CNMCOK, COSQMHEHMA

PacueT dnaHuUeEkIX Y3N0B

 Bug #naHuEEOrD Y3ia

K.ocof cTeIK pUrens © KonoHHOM

O CHOBHBIE COMETAHMA Harpysok,

— PacuyeTHeie COMETAHMA Youmi, anemedt M4 —————————————

{* Cnpaea or cedeHus (" Cnesa oT ceveHua

— Pacuyer ¢naHuesoro cTeika no B NErEHTY

K purepuii M [kH] 0 [kH] | Mz |
faw 3924 -2BEEY

tax Sigma_Hap | -411.4 -392.4 25877

tax Sigma_eH 29 -18.0 £1.3

F.o3 pUMEHT YCnoBMIE patioTel Y © |1

[~ 3anpeTuTt MEMEHEHWE N3PAMETPOE Y31a B Ga3e A3HHEI

F.otnoHoeka Yyzna | MokazaTe 3ckuE yzna |

Coznare oryer | SaBepumTe |

 MapareTpel $ASHULEEOr0 Y303

5 |

Clpoc Bcex pesylETaToE | HacTpolika okpyrasH4a |

ﬂ" [MapareTpEl CEApHE WEOE | &) KoHoTpykTHEHRIE napamen:bll

PyKOBOACTBO noJsib3oBaTtend

Puc. 8.7
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d3Ha4YEHWE 1 PacyeT NapaMeETPOBE QIaHUEBOrO CThlKa LThbIK NEEbBIX DUTENA M KONOHHDI
H "C "
Fazrepel ceverit hb, b1+h1, b2*h2 [p) [Naparer pel BRICOKONPOYHER: G0TOE 480
Cnesa oT dnanua | 1920%8, 40010, 400*16 Dviamerp Goimoe () 24 -
Crpase ot namu| 1920785 40715, 44015 | 2 *% Sy -fl
Mpusegeros | 1696765, 440723, 440723 | | gompn SIEEPETAmeR o7 =y 270
PCY & ocax enaHua Mapka cTanu BoTos s = + ’ : + 5 f2
[ratin 617 CHul] M M
N 120
4.2 29877 Yucno SoMmoE B pAdY 4|+
G685 -4.2 -2887.7 R)ems (AT 3 = oe
144 111 1.3 B
A0AE CTEHEM CO CTOpOHB! 4 -
MNapameTpel gnaHLa GRETRERARIED) AL = 2080
Ll.lupuHa [MM] 480 B.U.O.ﬂb CTB\I"KM CO CTOpOHE! 1 :
EHYTPEHHEH NOAKK
BeicoTa [rnd] 2050
ToAwHHE (] ’25— Paccroanue meskay SoaTar (M)
Pazmep BRICTYNAKOW SR 4acTH CO = B panax s1006 nonok 130 ala
CTOPOHE! HAPYHKHOM NOKM (rh)] Paga 1f v HapytHoi noakoi * ,377
" T ] |Hs
Mapica cram ragn 51" CHuM) Pana 2f W Hapu#HD#M noakoi 270 + 18; f3
Pazmewenne npoaonsHex petep dnaua Pana 3 W BHUTREHHE NoKai * ’F |
Pefipo co cTopoHE! HAPY#HOE NONKK - B[J 3DL
Paga 4f v BHYyTpeHHER noakoi a7
| *C SHEWHE COPOHE! NOAKY OT08pasHTE CEYEHME CrofipasdTe Ha BMae
Manepestios petpo . * Cnesa " Cnpaea * [Npoexkuwn 302 " Anpe! HANpAsKEHUG
’— 'AN0E CNPaBa M CNeBa OT CTEHKM |21
VR (2] 1 K o3 U MEHT B MCNONBS0EAHUR Mperefiper e pacTarveaouMy [1p M
MpueAska [re] 200 Praa 2t u nepeara iora ctened 45 BoNTOE BHELUHENR NOAKK 0.66 HANDAHKEHUAMM B NOACE MEHEES 2
W BKM04ETE petpo B CeYEHME NPODMAA Pana 3f v nepecro Goma credkn | 205 BonTos BHyTpeHHeii nonku 0.00 'y | Q | HaeTpolika okpyrneHua |
K CTeHkM, MPHMBIKS0WHMM K ’—1 i BonToE cTeHKK 0.89, 0.00
STETE CEAPHEX WEOS (i) _ HAPY#HOA nonke = Ha aeficTene nonepeqroi cnner (0,01 HazHauite napametpe ‘ BrinonxuTe pacuet |
CoenuHEHUA Nonka-daHel 10 = CTeHkM, MPMMBIKS0W MMM K ’EI— CaapHbIX LBOB NoMOK 0.30
CoBquHEHUA CTEHK A-duAHEL [ - BHUTREHHEM Nake CaapHbix LWBOB cTEHKK 0.73 MprHsTE | 3aBEPIWHTE | OTrEHUTE |
ELHUCAREMEIE NSPaMEMPB!
Puc. 8. 8
PacuyeT dnaHueBkIX Y3N0B @
CoeamHeHHe MapareTpel NaHLEEOrD YSna
CTbIK NEBLIX PHUrEnd W KOAOHHE - C345 -
. PacyeTHoe conpoTHENEHWE CTanM pacTAxeHuo [Ma) 300
W ateHWTE cnMcok COEHHEHMIA
TonwmuHa daaHLa [rard] 25
Bua #naHuesoro yzna
~ . WuprHa gnaHua [rara] 480
K.ocol cTeIK PHrena C KOAOHHOM
Beicora gnaHwa [par) 2050
PacuyeTHEIE COMETAHMA YoM, 3 nerdeHT M4 OareTp Bomoe (M) 24
O CHOBHBIE COYETAHMA HArpYS0K, LAaMETp oTEEpCTHA Noa 6aTE W] a7
Kpurepuii M [kH] 0 [kH] Mz [kHr] PacyeTHoe ycHnMe pacTakeHHA Goara (kH] 271
a0 3924 25877 P'acyETHOE YoHAWE NpenEapUTENLHON D HATAREHWA Sora [kH] 24349
bax Sigma_rap | -411.4 2924 -2RETET K.onuuecTeo G0TOE BLOAE NOMKK 4
tax Sigma_gH 29 -18.0 1.3 KomyecTen G0Tos BAOAE CTEHKM, NPMMBIK SIOLLERN K. HAPYKHOMA NONKE 4
PacyeT ¢naHLeE0ro cTeika No 3 MEMEHTY KomyecTen Go0TOB BAOAE CTEHKM, NpHrdeIK a0 EH K EHYTDEHHEW NONKe 1
(¥ Crpasa or ceyeHus 8 CfEss 60 GEETE Bricora npoaonsHoro petpa © BHEWHEN CTOROHE! HAPYKHOM NOAKM (M) 73 v
£ >
.03 fpHUMEHT YCNoBMIA patioTel Y © 1
[T 3anpeTuTb M3MEHEHME NSPaMETPOE Y313 B G438 4aHHEIR @
Ek.a Yzna OKA38TE 3CKH3 Y3na 0C: BCEX Pe3YNETITOE ACTPOKK.S ORPYr ASHKA
Coznare oryer SaBepumTe ‘ ; [MapareTpEl CEApHE WEOE | &) KoHCTpYKTHEHEIE NapareTpel ‘

Puc. 8.9

8.3 TpoekTupoBaHue y3/10B LLAPHUPHOIO ONUPaHUA pUrenen Ha KOJIOHHbI

B xomanne IlpoexkTtupoBanue = Pacuer y3/10B IIADHUPHOTO ONMPAHUSA HA KOJOHHBI paccMmar-

PpUBACTCA TPU BUJA OITUPAHUA:

— Ha kpaliHI010 KOJIOHHY CBEpXY;
— Ha neHtpanbsHyro Wiy NpoMeKyTOYHYIO KOJIOHHY CBEPXY;

— Ha kpaiinroro KoJI0HHY COOKY.

PyKO BOACTBO MNMoOJib30BaTeNA
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JHuamoroBoe BeIOOpa y371a Moka3aHo Ha puc. 8.10.
Kuonka KoHcTpyKTHBHBIE MapaMeTpbl 00€CIIeUnBACT JOCTYI K IPOCMOTPY U U3MEHEHHIO

[apaMeTpoB, HA3HAYAEMBIX 110 YMOJIYaHHIO.

Knomnka MO3BOJISIET MEPEKIIIOUATHCS MEXK]y COUETaHUSIMHU HArpy30K.
Knonka KomnonoBka y3J1a mo3BOJISIE€T MOJYYUTh IPUEMIIEMbI BapUaHT y3ia, puc. 8.11.
[Tocne mpuHATHS pa3MEepPOB TUAIOTOBOE BEIOOPA COCIMHEHUS IPUHUMAET BH/I, IOKA3aHHBIN Ha

puc. 8.12.
I[To pe3yabpTaTaM NPOEKTUPOBAHMS y371a MOXKHO CO3/1aTh 0TYeT B (hopmaTte Word.

PacueT y3noB WapHWPHOTO ONMWPaHWA PArENA Ha KONOHHY
MapatdeTpel onopHOra Yzna

K.onoHHa
- [apareTpel ONopHOMD YSna He ornpegensHel

FacyeTHeIE Yyounka 0nA KonoHHL!, 3 nerdeHT Me24

OcHOBHEE COMETAHMA Harpysoak,

M [H] -191.9 0 [kH] 16.3

[ BeinonHWTE PACHET MO NpaEbIt 3 NERMEHT 3k

B 0nMpaHua pUrena Ha KonoHHY

(¢ OnupaHKe cEepRy

(" OnupaHKe cooky
[~ 3anpeTuTk WatdeHEHME NapaMeTpoE y3na 6 B @
Copoc Boex pesynETaToE

K.ornoHoEka Yyzna ‘ MNokazaTe ackKs Yyzna |

&) KoHoTpykTHEHEIE NapateTprl |

F
Coznate oTyer ‘ JaEepwiTE | i MapateTpel CEapHEI: WEDE

Puc. 8. 10

108
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CeveHue konorHel [rar) 390°200. TomwuHe (1:F2w 20:20:8
CeveHue purena [mard) S007240. Tonwmne 1:f2:w 12:12:6

Pastepkl onopHeR: pedep (k)

PacueT omopHoro y3na

=

* Coaprile wsel peGpo-nomtl PUSeLA U POGpo-CHIEHRA KOTOHNED

** Csannoll wos pefpo-cHEHRa DUSETR
Pastdepel onopHOE MAWTE! [rm)

NinHa Karer 1*  |Karer 2
Ha purene h25 ¥ ¥
Ha konoHHe 2 100 250 16

Pazmep no X Pastep no v’ TonwmHa K.arer ceapHoro wea
230 12 g

K.oMNoHOBK.S GoTos
Yucno donros

2
Luaretp Goaroe () |24 -

KOAGHHE [Fard]

K03 P HUMEHT B HENONES0EAHKA

YeToliuuencTe onopHoro pedpa purens: 020

[POMHOCTE Ha CHETME/ CMATHE TOPLOE 0NopHOro petpa purens: 0.30
MpoYHOCTE Ha MSMKA HWKHER YacTW onopHoro pefpa purena: 0.39
Mpo4HOCTE HH#HES YacTHM onopHoro petpa purena:; 0.69

[pOYHOCTE COBLWHEHWA ONOpHOro pefpa . pyrenet: 047
MpoYHOCTE CTEHKM KOAOHHE! Ha cpes: .34

[POYHOCTE HE CHMATHE TOPWOE ONOpHOro pedpa konoHHe: 0,42
MpOYHOCTE COBAMHEHWA ONOPHOro pefpa ¢ konoHHom: 0.0

| BeInonHWTE Nnogop naparerpos |

PaccroaHue mesny Gonratad no Y (k) |92
PaccToanue ot ocu SoaTos go ocH

S

430

BrinonHwTe PACHET NPOYHOCTH |

i" [ *] | MpHHATE paztepEl | OTrEHMTE |
Puc. 8. 11
Pacuer Y3NOB WapHUPHOIND ONMPpaHMA PMIrena Ha KONoHHY @
K.onoHHa [NapateTpel onopHoro ysna

F.pakiHKe KonoHHE! -

PacyeTHeIE Yyounue ang KonoHHe!, 3 nemeHt M:24

(JcHOBHEIE COMETAHMA Harpyzok

1919

N [ikH]

[ [kH] 16.3

[~ BreinoaHuTE P3CHET NO NPAEEIM 3 NErMEHT 3k

B4, onMpaHua pUrena Ha KonoHHY

f* OnupaHue ceepsy

" OnpaHue ctoky

[~ 3anpeTuTe UstEHEHME NapateTpos y3sna & 6 I

K.omMnoHoBka ysna | MokazaTe 3CKME YyEna ‘

Cozpare oTyeT | 3aEEpWMTE ‘

OnupaHu1e purers

Ha KpakH

K.aTeT cEApHOMD WE& KONOHHA-MAMTE [Fikd)

FPazrepel el [rir)

TonwMHa onopHEIX pefep Ha PUrene (]

L MpMHa BEICTYNAKIW SN Y3CTIH ONOpHEIX peGep Ha pUrens [rr)
T iHa onopHels petep Ha pUrene [re)

K.aTET CEAPHOMD WEa onopHOE PEBR0-HUAHARA NOAKS PUrens (ki)
K.aTeT cEapHOMD WE& ONopHOE PEBPO-CTEHKS PUrend [Fkd]
CrELLEHHE OCH DMOPE! OTHOCHTENEHD OCH KONOHHE (ki)
TonwmHa onopHEIX pefep Ha KonoHHE (k]

L MplHa BEICTYNAKW S YACTH ONOPHElY PEOED HA KONOHHE [pra]
JlAMHE ONOpHER pESEp HA KONDHHE [fdrd)

K.aTET CEApPHOMD WEa pEGpa-KoN0HHE (ki)

PaccToadue resny onopHOM MAKMTON 1 DUrenst [rrd]

& |

CApoc Boex pesSYNETaTOE ‘

B
420023012
12
a7
525
7

7

1]

a
100
250
16

& MapaveTpel CHADHEIX WEOE

&) KoHCTPYKTUEHEIE NapareTpel ‘

PyKO BOACTBO MNMoOJib30BaTeNA
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8.4 PacueTt nogKpaHOBbIX KOHCO/EN

JuanoroBoe komanbl IlpoekTnpoBanne = Pacuer moAKpaHOBBIX KOHCOJIEH IMOKa3aHO Ha pUC.
8.13.

Knonka KoMnoHoBka y3/1a Mo3BOJISIET NOIYYUTh IPUEMIIEMBIN BApUAHT IOJKPAHOBON KOH-
cousiu, puc. 8.14.

[Tocne npuHATHA pa3MepoB AUATIOrOBOE KOMaH bl IPUHUMAET BUJI, IOKa3aHHbIN Ha puc. 8.15.

o pe3yabTaramM NpOEKTUPOBAHMS y371a MOKHO HOIY4YUTh 0T4YeT B popmare Word.

PacueT NOAgKpaHOELIX KOHCONEN @

KoHcone .
MapareTpel kpaHOBOK KOHCONM

|KDHCDJ‘Ib kpaHa B nponeTe M2 -

APAMETPEl MoK PaHO O/ HE ONpeengHel

PacueTHoE coueTaHwe YEHAHIA 409 KOHCOAM

z [kHM) 3 [kH]

2387
PacueTHele COYETAHWA YCMAME 4,07 KOAOHHE, 3 neteHT M3
Kpurepui N [kH) | MzlxHr) [ QGH) |
Max -149.8 E2.4 239
i ax Sighd_En -149.8 741 234

F. o3 U MEHT Yo NOEME patoTe | o 1

[~ 3anpetuTe WSMEHEHWE NApaMETPOE Y3na B Ba3e AaHHLIX

KornoHoeka ysna ‘ MapameTpel CEapHER WEOE |

CosnaTe oT4eT ‘ 3aBEpLUMTE

& KoHCTPYKTHEHEIE NapaMETPE!

Puc. 8. 13

Pacuet nogkpaHoBOW KOHCOAM @

CeueHue konoHHe [rara] 3907200, Tomwune F1:f200 20:20:8  [Mneuo kpaHoEoR Harpysku (rar) 150 0 el

Maparer pel CEYEHUA KOHCOIM [riba) Y

Beicora creHku

[s%)

T oMW MHE CTEHRM a
Wuprta nonok 200
T onwmMHa nonok. 20
T oMW MHE BERTHKANEHOMD PEBpa KaHCaM 20
PaccToaHue o oK pedpa a0 KpaA KOHCONM 200 150 200
T 0/IWMHE MOPUE0HT aNkHE pEfep HECTKOCTH KOAOHHE! 20 ’|
I 0
CeapHble WELL PasmMepel KATETOE W KOO GUUMEHTE! HCMONES0BAHUS I
F.arer [rar) || Koz dopg et '
CosamHEHME NOAOK, KOHCOAW © MoK KOAOHHE! I
CoegHHEHME pefiep HECTKOCTH C NOAKAMM KONoOHHE! |7 [IRCH | 400
CoeguHEHWME pEGEp KECTKOCTH CO CTEHKON KONoOHHE! |7 0.oa |
CoeamMHEHME CTEHKM KOHCOMM & NOAK O KOAOHHE! 7 029 ;
COBAMHEHME CTEHEM W NONOK, KOHCOH 7 0.30 )
7o “

K.om U MEHTE MCNONEZ0BaHMA
Monok, KOHE0AKM NPK AEACTEMM MarMgatw ero mMomMerTa: 0.09

CTEHEM KOHCONM MPM GERCTEMH NonepedHol cHas: 0,54
MOAKK KOAOHHE! HA PACTAREHMH B HANPABAEHWH ToMWWHE. 0.05
CTEHKM KONOHHE! Ha CPES MO FpaHAM kpenneH9s petep: 014

CTEHEM KONOHHE! MPH AEHCTEWH MOMEHTS, MPORONEHDN W NepepestiEaw el cxi: 0,33

{ ABTOMATUYECK DR HASHAYEHIE NaPatETPOE: MpuHATE: | OTraeHuMTE ‘ h

PacyeT W oTofpamkeHHe KOHCONM

Puc. 8. 14
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PacueT NnogkpaHOBLIX KOHCONER @
Koncons MapareTpel KPaHOBOMN KOHCOM
|K0Hwnb KpaHa & nponers N:1 j Bricora cTeHk [rra) M
PacueTHoe coqeTSHUE YoMAME 407 KOHCONMW Tonuna creri ) g
Mz [kHr] U [kH) L tprna nonok, [rara) 200
2387 TonwmrHa nonok, [ped] 20
PacueTHBIE COMETEHMA YCHMAME 407 KOAOHHEL 3 AemerT MNil3 TonuwmMHa BERTUKANEHOMD PEOpa KOHCOM [kr] 20
K purepuii M [H] Mz [Hr) | @ [kH) | PaccToanue oT ocH petpa 4o Kpan KOHCOAM (i) 200
b 0 624 2049 ToAWHHA MOPHE0HTaNEHER PEGEn HECTKOCTH KONOHHE [Mi] 20
Man Sigha<_en 4498 741 274 K.arer coeguHEHMA NONOK KOHCOM C NOAKOM KONOHHE (M) 7
K.arer coeguHEHMA PEGEP MECTKOCTH © NONKAMM KOAOHHE! [Mba] 7
oG EET W) P 1 K.&TeT coeqMHEHUA PESER KECTKOCTH GO CTEHKON KONOHHEI (] 7
[~ 3anpeTHTE M3MEHSHHE NAPaMETPOE Y38 B 5338 AaHHEx KATET COBAMHEHMA CTEHEM KOHCOM © NOAKOE KON0HHE! [Mr) 7 e

MapareTpel CEApHELR WEDE |

Cosnare oT4eT JaBeplUMTE

&) KoHCTPYKTHEHEIE NapaMETPEI

Puc. 8. 15

8.5 ®opmupoBaHue Tabauny, Harpy3ok Ha pyHAaMeHTbI

[Ipu BeimonHenun komansl IlpoexkTnpoBanune = @opmupoBanmne TadJanL HATPY30K Ha GyHIa-
MEHTBI B JMaJOrOBOM OKHE, puc. 8.16, BBIOMpaeTcs KOJIOHHA U CO3JaeTcs OTYET 10 Harpys3kam B
¢dopme Tabaumbl. [TockonbKy 00BIYHO HATPY3KH Ha (PyHIaMEHTHI CO3/AaI0TCSl HA paHHHX dTarax Mpo-
eKTHUPOBAHMUS, JIs yUeTa BO3MOKHOTO YBEIMUYEHHS HArpy3KH Ha paMy MOKHO 3a]1aTh KO PUIMEHT
YBEJIMYCHHS MOMEHTA ¥ IEPEPE3bIBAIOIICH CHIIBL.

DOPMUPOEAHWE HarpysoK Ha dyHAaMEHTI (=3

Crucok KonoHH PacueTHele coveTaHMa ':]CHHHI?{

NeEaq konoHHS

{* [cHOBHBIE
MNpaBaa konoHHA

i~ CefcMuyeckue

i~ Ocofkle

Koz paiumeHt ysenuienua Musr il [1.15

EauHMHUE HEMEPEHWA NPH ERIEDLE

HarpysoK T.TH hd
Cos0aTe OTYET N0 Harpysk.atd | Breixon |
Puc. 8. 16
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9 Moaudukayma o6bLEKTOB Mogenm

MeHnio MOIH/I(I)I/IKZIIII/IH COACPIKUT KOMaHbI, ITIO3BOJIAIOIIUE PEAAKTUPOBATH IIapaMETPhl PA3JIMYHBIX

00BEKTOB MOJIEIH.

Koman el nepBoii rpynimnsl: PeqakTrupoBathb 00-
LIYI0 reomMeTpuio pamsbl, Touku, JInHum, KOH-
CTPYKTHBHbIE 3JIeMEeHThl O00eCIeuHuBalOT pe-
nakTupoBaHue oOmiel reomerpuu. Ilpu sToMm B
CUJIy MapaMeTpHU3aluU, HEJOCTHOCTh MOJENIH HE
Hapyliaercs, HO MPOUCXOAUT €€ aBTOMaThuye-
CKasl repecTpoiika. B ToM yuciie aBToMaTnyecku
MEPEIOTYyHatOTCs HAarpy3KH.

Komanzapl BTOpo# rpynmnsl MOTYT OBITH MpUMe-
HEHBI TOJBKO K OOBEKTaM paM IMPOU3BOJIBHOTO
TUIA U UCHOJIB3YIOTCS IPU IOCTPOEHUU T€OMET-
PHUYECKON MOJIEIIN.

Komannpl konupoBaHus U epeMenieHus: UMEIOT

IMOXO0KEC HAYAJIBbHOC JUAJIOTOBOC OKHO, CM. PHC.
9.1.

OfbekTol KONMPOBAHWA |
 Toukm

=0l x|

= MHAH

¥ KOHCTPYKTHEHEIE 3 NEMEHTEI

Cnocof konupoEaHus

% Chew eHue

JaBEPLUMTE |

" Mosopar

™ 3eprankHoe oTpameHue

Puc. 9.1

CMEHTHE MMA NPOEKTA

@ PegakTnpoeate oBLyH FECMETPHIO paMEl
Toukk
NHum

ol PefakTMpoBaTE KOHCTPYKTUEHBIE 3NEMEHTHI
A PasbuTe KOHCTPYKTHEHLIE 3MEMEHTDI

Konwpoeate obbekThl

MepemecTuTe obbekThl

I. Penaktmpoeate ceyeHna no oblyemy cnucky
CeqeHnA nonepedHex Banok
Pebpa #ecTkocTH

CeyeHna pazBbrekn
MoacTponuneHele Bankw
Pegaktmpoeate MaTtepuan

@ PefakTMpoBaTe NPOMIBONEHBIE HAMPY3KK
¥ Ceficmueckue Harpy3Kmn

CocpefoToYeHHBIE MACCh
f:cly DyHKLMK

4 KombBuraumm sarpysxeHnii

Komanma PelIaKTI/IPOBaTI) CCUYCHUH 11O oﬁmeMy CIIMCKY NMECT JHUAJIOTOBOC OKHO, ITOKA3aHHOC Ha
puc. 9.2.C INOMOIIBIO KHOITKH YHI/I(I)I/IHI/I[)OBaTB CCYCHUA MOXHO BCEM CCUCHUAM paMbl HA3HAYUTH
nmapamMeTphbl BI)I6paHHOFO ceueHms. Kaomka KOHHpOBaTb HCIIOJIB3YCTCA MJIA KOIMMPOBAHUWA B IMOJIA

pPasMEpPoOB CCUCHUA NAHHBIX APYroro CCYCHUs.

PyKO BOACTBO MNMoOJib30BaTeNA
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— Cnvcok, cedeHMi

[eBan konoHHE BHUSY [H-4]

MNeean konoHHa B cTeKE © purenst [B-E)
MNeewiii pUrent & cTelke © konoHHoR [B-B)
MNeewii purent & koHeke [

Cevenme 1 [E-E)

PepaktvpoBanve ceuyeHMin

JEyTaEpOEDE CEYEHWE |

— DBosHa4eEHHE CEYEHKA

BHyTpeHHEE

CeapHoil aeyTaep |
Z1
Y1
p—— -
Th

— MNapateTpkl CEAPHOMD CEYEHA [kdb)

WpaHa BHewHel nonk [B1] 400
TonwHa EHeWHER noaku (k] |1 1]
Bricora crerkn [h) 500

TomuHa cTedku [b)

e

WuprHa eHyTpeHHed nonku [B2] (400

TonwmHa eryTperHed nonku (2] |16

[ WamMeHWTE npodune ceveHHa

e ——
K.onupoBate |

[puraeHHTE |

| HHUPHUWPOESTE CEYEHMA

3aEEpLIMTE

PyKOBOACTBO noJsib3oBaTtend

Puc. 9.2
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10 YpaneHne o6bekTOB MOoAeNm

MeHo YaaauTh COIEpKUT KOMaH/bl, MO3BOJSIOIINE Ya-
JATH pa3audHble 00beKThl Mosenu. [Ipu sTom obecrieunBa-
€TCs 1IeJIOCTHOCTD TaHHBIX.

[Tocne ynaneHnusi 0ObEKTOB MOJIEh aBTOMATHUYECKU TIepe-
CTpauBaeTCs, B TOM YHUCJIE MO 3a/IaHHBbIM 3arpyKeHHUsM 3a-
HOBO ()OPMHPYIOTCS IPUIIOKEHHBIE HATPY3KH.

PyKOBOACTBO noJsib3oBaTtend

Toukn

NMaHuk

&% Kon CTRPYKTHEHBIE 3NEMEHTEI

Pebpa #ecTkoCTH

CeyeHna pazBuekn

lﬂ,l!:lll'l CAHUTENBHBIE CEYEHMA

Iﬁ _ETEA KOHEYHEIX 3ME

MaTepuan

{% Bce HArpy3Em
KpaHoeblie Harpyskmn

A DyHkumn

MNpownsBonbHBIE HAMPY3KN
CelCMUYECKNE HATPY3KH

CGCPEAGTCII'-I EHHEBIE MACCEI

f Jakpennedns
l§ LWapHupe

{2 p E3YNBTATHI
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11 YnpaBneHwne BbiBOAOM rpadpmueckomn nHdopmaymum

KOMaHI[BI MCHIO BI/III IMMO3BOJIAIOT YIIPABJIATH 0TO00-

pPaKEHHUEM MOJICITH B IpaQueCcKOM OKHE. # Obroeus Ctrl+G
Komanmsl MeHio Bux => IMokazaTh MO3BONAIOT | ¥ Brmcars uso Bpaxenne B pamy  Ctri+A
MIOCMOTPETh PACHOJI0KEHNUE JTOMOIHUTEIBHBIX Ce- Mokazate 3

YeHUH, pedep )KECTKOCTH U CEUCHU Pa30MBKH Ha
Ir€OMETPUYECKON MOJCIIH.
Mapametpel nzobpaxedna mogenn Fé

[ﬂ] Mpoekypna F3
11.1 YnpaBneHue otobpakeHuem pe-

%% OrwBalowan pesynsTaTos Fa
3y/IbTaToOB i SRy

Komanga Bua = Ortobépaxkenue pesyabraroB (F5) ncrosb3yercs 11 3a1aHusi peXKHUMOB 0TOOpa-
KCHUS pe3yJIbTaTOB B rpadudeckom okHe, puc. 11.1. KHonku, 1yOomupyromye oniun 3T0i KOMaH bl
PacToJIOKEHBI Ha TIAHEIIM KOMaHJI CIIpaBa OT rpa)uuecKoro OKHa, a TAK)KE B JIMAJIOTOBBIX OKHAX KO-
MaHJIbl POBEPKH MPOYHOCTH U KOMAH]I I10100pa CEUCHUIA.

Bbibop pe3¥NbTaToE ANA 0TobpaMEHHA |
— Hafiop pesyneTaToe — JedopmMUpoEaHHNE COCTOAHME |
Jarpyserme 1, CobcTEEHHLIN Bec - & He getoprMpoEaTE MOdEs

3arpysceHie 2, MocToOAHHBIE HAPY3KK Ha PUFEAM W KONOHHE!
JarpyseHue 3, CHEroEan Harpyska cnega

JarpyseHie 4, CHeroBan HarpYska cnpassa

SarpyseHue 5, BeTpogas Harpyska cnega
larpysenme B, Berpoean Harpyska cnpasa
3arpyseHue 7, BeTep B Topel +
3arpyseque 8, Betep & Topeu - i PesyneTatel Ha anemeHTas — |
KomtuHauma 1, LT+L2+L 3+ 4+L5: L1+L2+L3+L4+L5
Kartuaun 2, L1+L2eL 3+ 4+L6: L1+ 2+L3+L4+L5 " He orodpaskare
Koraunauma 3, L1+L2+L3+L4+0. 715 L1+L2+L3+L4+0.7L5
Faoragunawea 4, L1+L2+L 3+ 440, 7°LE; LT1+L2+L3+L4+0.7LE f+ (ToSpasuTe guarpardry
KotaduHauma 5, L1+L2+L3+L4+0,. 9505 L1+L2+L3+L4+0.9°L5 LI

" [edoprMpoBaTE Manenk

= QUHhPOBATE NEPEMELIEHHA

B BE-'KTDD PESYNETSTOE HA 3 MENMEHT 36

Oceean cuna M [kH)
MonepeyHan cuna O [kH)
W S AGAIWMEA MOkEHT Mz [KH M

HoptdansHoe HanpakeHWE B LLEHTDE T: TH cedeHWA [MI1a]
HoprdaneHoe HanpAkEHUE B BEpXHEN Touke cevyeHMA [MIa]
HopraneHoe HanpakeHHE B HWkHER Touke ceverua [MMa)

; OTMEHHTE |

Puc.10. 1

11.2 YnpaBneHue otobpakeHnem mogenu

Komanna Bun = [Mapamerpst U3o6paxenns (F6) ncnonp3yercs Ui 3aiaHust peXKUMOB 0TOOpa-
KEHUSI pa3IMYHbIX 00BEKTOB, puc. 7.2. Jlyis BBIOPAaHHOTO B CIIMCKE 00BEKTA MOXKET OaTh ONpe/esieHa
omnuusi PucoBarb 00beKT, HA3HAYECHBI CIIOCOOBI OTOOPAXKEHUS, HAIIPUMEP 0TOOpakeHUe ero HoMepa,
1 BbIOpaH 1BeT 00bekTa. M300paxkeHre uaMensercs nociae HaxaTust KHONKU IIpuMeHuUTs.

B 371011 KOMaHe Tak)ke MOKHO YIIPABIATH IIBETOM (POHA U OTOOPAKEHNUEM TOJIIMHBI ITOJIOK U CTEHOK
JIBYTaBPOBBIX ceueHuil (ommus OTodpakaTh TOJMMMHY NPOQUJIst) .
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000 «AsTomaTtm3auma MNpoekTHbIx PaboT»

ﬁﬂblﬁﬂp napaMeTpoE K300paseHus - |EI|§|

K.areropua
¢ OfroerTol Mage

= Peaynbratel

¥ Pucoeate offeekt

Cnocod orofpaneHKa

Yane
3 NEMEHTEL

3akpenneHus

Ocu koopauMHaT
MeomMeTpHYECKan Mogenb
e

Hauano koopauHaT
BEICOTHEIE OTMETHM
MpueAzk

YknoHe! M nponeTel
Toukm

TTuHMM

KOHCTPYKTHEHEIE 3 NEMEHTE
Il apHU1pE

M acce

Uger poHa

(I cBlack

[pHMEHMTE

=

&k oHIHTE | OTHEHHTE |

1. Bee Harpyzkm
2. CocpenoTodeHHsle HarpL
-3, PacnpegensHHeIe HArpysKu

— OToBpakEHHE HArpYZ0kK,

% Ha reoverpru9

= Ha K3-ronenu

~UeeT Harpyzok:
CocpenoTousHHE:

I. clMaroon j
PacnpeneneHHe N gnuHe
I. clRed j

PaCI‘IDEﬂEJ‘IBHHbIH no NnoLag|

I. clFuchsia j

[~ OrofipamaTe TOAWMHY Npog9as

PyKOBOACTBO noJsib3oBaTtend
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Komansr MmeHto BoiBog, prc. 12.1, mo3BosstoT aBroMatndecku chopmuposats otuetsl B MS Word,
a TaK)Ke BBIBECTH MH(OPMAIIUIO O MOJIEIH M pPe3yJbTaTaX pacdyera B TEKCTOBOM BHUJC B OKHE CO00-
IIEHUW W/UIW B TEKCTOBBIA (aiii. J[7s Toro 4To0bl HA3HAYWTH BBIBOJ B TEKCTOBBIM (haiiyi, HYKHO
BBIMIOJIHUTH KoMaHay BbiBoaq = Ha3HaueHne BbIBOAA, B JUAJIOIOBOM OKHE KOTOpOM, puc. 12.3,
Ha3HayaeTcss UMs TeKcToBoro (aiina. Eciu TekcToBblil (aiin ObUT Ha3HAYEH, TO MOCIE OKOHYAHUS
BBIBOJIA CIIEAYET BBIKIIOUUTH ONIHI0 TekeToBbIii ¢aiia s Toro, 4To0bl 3TOT (Haiia MOKHO OBLIO

HCIIOJIBb30BAaTh.

[Tpu BeIBOZIC pe3y/1bTATOB NPOBEPOK, TPEOYEMBbIl ITyHKT BBIOMpAETCs B IOAMEHIO, puc. 12.2.

Erigoa CNpaeka

ﬂ POpPHMHPOBAHHE OTHETOE

MNapaMeTpel patk

KaHCTPYETHEHEIE 3NEMEHTEI

OCHOBHBIE CEYEHHA

SONoNHHTENBHEIE CEMEHHA

Pebpa wecTkocTk

CEUeHHA pasiHEKH

CEYEHKA EHY TRPEHHKH KONOHH H DHFEHEﬁ Haa HHMH

HarpwskH aKTHEHOMD BapHaHTa

l;.l- KaMBMHALLMH SarpyseHHEA

KOOpAMHATE YEN0E

SNEMEHTEI

CEOMCTES INEMEHTOE

COCPE AT O4EHHEIS MACCk!

MOHTA¥HBIE CTEIKH H OTARAEOYHBIE HAPKH

S3B0ACKHE CThIKH

MepeMelleHMA ¥ENoE

PezyneTaTel N0 3NEMEHT M

ﬁ PezyneTaTel NPOEEROK

KoaddHUHEHTE pacHETHER: AAMH K2

KoadpHUMEHTEI PACHETHEEE ANMH KOHCTPYETHEHE!X INEMEHTOE

&, Pac4eTHEE CoMETaHMA '}."CHJ’IHH Mo INEMEHTaM

HazHa4eHHE BBIEDAS

Puc.12. 2. [TonMeHto BBIBOJIa PE3YILTATOB ITPOBEPOK

PyKO BOACTBO MNMoOJib30BaTeNA

Puc.12. 1. Menro BeiBoa

MpoYHOCTH

YCTOHUMBOCTH CTEHOK M3rMBaeMbIX 3NEMEHTOE
MpOYHOCTH pHrens ¢ rMBKor CTEHKOH
YCTOH|YMBOCTH KOAOHH NOCTOAHHOMD CEYEHMA
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HazHaueHWe EbIBOAA [ x|

v OkHo coofweHmi

¥ TekcToski pakin [MprEHIATE |

| Brifpate dalin I OTHEHTE |

Puc.12. 3. JluanoroBoe OKHO Ha3HAYEHUS BHIBOJIA

Komanzoit BeiBog = ®@opMupoBaHie 0T4€TOB MOTYT OBITh ITOJTy4€HbI OTUETHI B IBYX (popmax — B
(dhopMe HUCXOTHBIX JaHHBIX U B OopMe 0TUYETa O pe3ysibTaTaM MPOBEPOK. J[MamoroBoe OKHO KOMaHIbl
MokKa3aHo Ha puc. 11.4.

POopMUpOBaHWE OTUYETOB

HexoaHse AaHHEIE | PezyneTaTel NpoEEpOk, I P OprET CTRAHML, I P OPST PHCYHK OB I

[V Beon Tabauy ceusHiii CrWcoK BEIB0GHMEX Y108
[+ Beogzmop b, N, O

|+ BriBng nefoptUpoEAHHOND COCTOAHWUA

CrMcoK BLIEDAMMENX 3 NEMEHTOE

¥ 3akpemt $aiin oT4ETa NocAe CoS0aHHA Clmens G |

Wr4a gaking otuets

IE:\L":ener_under'\Fiama_test'\F!ama1 “WMekogHEE gaHHele doc i BoifipaTh dralin oTyeTa I

Brixon, |

Puc.12. 4. JIuanoroBoe okHO ()OPMHPOBAHUIO OTYETA O MUCXOIHBIM JaHHBIM
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13 PeweHwue 3agau B lenapa-A

13.1 MocTpoeHune pacueTHON Moaenn pambl 1 ee akcnopt B SCAD

PaccmoTpuM mpuMep mOCTpOECHHUSI pacUETHOM MOJEIN OJAHOMNPOJETHOW, OJJHOKOHBKOBOM CUMMET-
PUYHOM paMbl ¢ HIAPHUPHBIM ONMUPAHUEM KOJIOHH Ha (yH/IaMEHT.
OcHOBHBIE T€OMETPUYECHE TAPAMETPhl PAMBbI:

nposet 36 M;

OTMETKA BHYTPEHHEN TOUKHU CThIKA PUTENIs C KOJJOHHOM (OTMETKA BEpXa KOJOHHBI) 7.2 M;
OTMETKA HU3a KOJIOHHBI -0.3 M;

yki0H purenst 10%;

napaMeTpbl CeUEeHUI HU3a KOJIOHH, CThIKA PUTENIS C KOJIOHHAMH, PUTess B KOHBKE U cede-
HUS Ha puresie Ha pacCTOSHUU 12 M OT Kpasi KOJIOHHBI 3aJ]aHbl;

Jlannble 175 cOopa HArpy30K:

pacyeTHbIC 3HAUYEHUS MTOCTOSIHHOW PAaBHOMEPHO paclpeieICHHON HArpy3Kd Ha PUTEH U
xonoHHbl: 1 kH/M2 1 0.6 kH/M2 cOOTBETCTBEHHO;

BeTpoBoi paiioH P® u tun mectHoctu: Il 1 A cCOOTBETCTBEHHO;

cHeroBo# paiion P®: V;

cpenHss Temneparypa siHBaps -15° C;

rpy30Basi UpPHUHA (pa3Mep BIOJb OcH Y Ha KOTOPOM COOMPAIOTCS HArpy3KH, IEHCTBYIO-
ye Ha pamy) 6 M;

JUIAHA 30aHUS 52 M.

Co3nanue pacueTHOi Moaen
1. CosnaeM HOBBI TpoekT KoMaH 1011 Daiin =>HoBas cxema. 3anonusiem nosie HazBanue npo-
eKTa, OCTaJbHbIE TOJISl ¥ ONIUHU OCTaBJIsIeM 110 YMOJIYaHuIo, puc. 13.1.

HoBbiA npoekT

— BriSop BMOa KOHCTPYKLMU

% Tunosan pama (™ CerteHTHanA pama

™ Pama NpaMsE0AEHOE KOHEMMYDaUHK 7 TUNoBkIE Y36l CONPAKEHMA

— TWNOBaA paria

HaseaHue npoekTa IF'ama-1

CureTpuA ¥  Yucno koHekos |1 ﬂv Yucno nponstos |-| ﬂv Yucno yposHeR* ID 37

ConpaseHua 0
Kpaiitus konaHH & duHaaMEHTOM PUrEns & KpaiiHmmm K0AaHHENM = (0] YN (BT
’75' WapHipHoe HecTroe ’7(‘ WapHupHoe (% KecTkoe [~ DanockatHas pana
MprHATE |
OTMEHHTE |

Puc. 13.1

2. Tlocne naxarus xonku IIpMHATHL MOsABIsETCS NaHeb 3alaHUSI OCHOBHBIX T€OMETPUYECKUX
napameTpos, puc. 13.2. 3anonnsem nous I'py3oBas mmpuHa, OTMeTKAa HU3a KOJIOHHBI, OT-
MeTKa BepXxa KOJIOHHbI 1 YKJIOH pureJs. Bce pazmepsl 3aat0TCsl B MULIUMEMPAX.

3. apHups! U 3aKperIeHNs] Ha pamMe OYIyT CO3/IaBaThCsi aBTOMAaTHYECKH, €CITH COOTBETCTBYIO-
e onuuy OyIyT BKIIOYEHBI.

4. TlpomomkaeM IMOCTPOCHHUE pacYETHOW MO HakaThueM KHonku I'eomeTpust mpoJsieroB. Ha
NaHeNu 3ajjaHue mapaMeTpoB MPOJIETOB, puc. 13.3, 3amaeM pa3Mep €IMHCTBEHHOIO IIpoJIeTa
— 36000 MM 1 HaxkuMaeM KHONIKY IIpUHATS.
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rEDMETpHﬂ PaMbl - DAHD"DDJ’IETHaﬂ pama. MoMeHTHOE CONpAMEHHE pUrend C KONOHHaMH

HaseaHue npoekta IPama-1

CurrteTpiAd W Uucno nponetoe I'I 3, Mponer [pam] ID—

I PY=0BaA WpkHE [t (G000

r— FE0METPHA KPaiHKE KONOHH W pHrensi
[ EoMETPHA NPONETOE

Neebie [Mpasee
[pMEASKS KOAOHH OTHOCKTENEHD
PAZOHEDUHEN OCEH [pna] IU ID
OTMETEE HWEa KONOHHE [Fdra) I-SDD ID
OTmETRa BEpXa KonaoHHe! () Iyzuu ID Ve MEaIes |
YknoH purens [X) |1q ID_DD [e0rETpHA Ba30BkbI CEYEHMEA |
YknoH purens [rpag) |5_?‘| ID.DD
Yk noH konoHHE! [%] IEI.UU IU.UU

W AETOMATHHECKM PACCT SEMTE WARHHPE!

W AETOMATHYECKH HESHEUMTE S3EDEMAEHHA

K. 03 POPHUMEHT HAAEKHOCTH NO OTEETCTEEHHOCTH COrIacHD
FOCT 27751-88% Hage#HOCTE CTROMTENEHEIY KOHCTRYRUHEA P I'I MpHHsATE OTHEHHTE
W OCHOBAHWIA. O CHOBHEIE NONOKEHWA ND PAcUETY

Puc. 13.2

Haraep MpueAzka neeol Pasmep
MpOAeETa  OCH NPoAeTa (M) npoaeTa [mm)

I 0 EIN

< Pama cHMvETpHYHE >

OTreHuTE |

Puc. 13. 3

5. Cnenyromiee aelicTBrue — 3ajaHue TUNIOB npoduieit pamsl. [Ipoduns KOHCTPYKTUBHOTO 3ile-
MEHTa paMbl MOKET OBITh JTUOO COCTAaBHBIM (CBAapHBIM), TM0O0 CTaHIAPTHBIM MPOKATHBIM Ce-
yeHueM. [Ipeanomnaraercs, YTO pureau U KOJOHHBI pamMbl JaHHOTO TUIIA UMEIOT ITEePEMEHHOE
ceyeHue cocraBHoro tumna. Haxxumaem xkHonky Tumnbl npodgmuiieit, 1 Ha OJHOMMEHHOU I1a-
Henu, puc. 13.4, nHaxumaem kHonky IIpuHATH, BO3Bpalasch Ha rnaHenb I'eomerpust pamsl,
puc. 13.5.

6. Ilocnemnee neiicTBHE O CO3MAHUIO TEOMETPUIECKON MOJETH paMbl — 3a/IaHUe IMapaMeTpoOB
0a30BbIX CEUEHHI, MPOU3BOAUTCS HakaTHeM KHONKU I'eomeTpusi 6a30BbIX cedyeHuii. [Ipu
HaKaTUM KHOTIKH MOSBIISETCS MaHelb, IpeIynpexaaoas 0 He00X0AMMOCTH 3aJaHusl MaTe-
puana pamsl, puc. 13.6.
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7.

10.

Tunbl Npodmnei KOHCTPYKTUBHLIN 3NEMEHTOB B

("' PazauuHoro Tuna

" Bce cTaHaaptHble

*0THENEHE! CTAHAARTHEIE NPOEUAM

MprHaTe | OTraeHuTE |

Puc. 13.4

FeoMeTpya pambl - 0AHONPONETHAA PaMa. MOMEHTHOE CONPAMEHAE PUTENA C KONOHHAMA
HazeaHue npoekTa IPaMa-T
Cumvtetpua W Uuena nponeros |1 vl MpenEs (b |3BDDD
[ pY30EaA WHPHHE [Paki] IBDDD
— TEOMETPHA KPaiHKHK KONOHH W pHrensi | .
n Neetie [pastie l'eameTpuA mponeTos
PHEASKA KONOHH OTHOCHTENEHD
pastHBOYHER Oce [ppd] IEl u
OTHETKE HW3a KOAOHHB! [Rhd] 300 -300 1
OTMETKE BEpRE KONOHHE [MM] Iyzgg 7200 | i pEe s I
YknoH purena (&) I] i) 1000 [e0reTpHA 6a30B614 CEYEHHE |
HKnoH purend [rpaa) |5.?1 5.71
YknoH konoHHel [%] ID o0 .00
[V ABTOMETHMECKH PACET 3BMTE: WAPHHPE!
[V ABTOMETHYECKM HASHUMTE SEKPEMAEHHA
K.08 PHUHEHT HALEHHOCTH N0 OTBETETEEHHOCTH COMNaCHD
[OCT 27751-88* HagewHooTe CTPOMTENEHEIX KOHCTPYKLME ¥y |1 MpuHATE OTMEHHTD
W OCHOBEHWH. 0 CHOBHEIE NOAOKEHMA N0 PACHETY
Puc. 13.5
MaTepuan He yCTaHOBNEH

' E Macca pamel He MOMET BbITE BEIMMCNEHS, ¥CTAHOBHMTE MATERHAN
L

Puc. 13.6

Marepuan paMbl BEIOMpaeM U3 CIIMCKa Mapok ctayie, puc. 13.7. BeiOupaeMm 3a1aHHbINA MaTe-
puai — crane C245, nocie 4ero Bce napaMeTpsl MaTepuila yCTaHABIMBAIOTCS ABTOMAaTHYECKH.
Haxumaem kHornky IIpuMeHHTD 1 IepexoauM K 3a/1aHHI0 0a30BbIX CEUEHUN paMBbl.

Ha skpane nosiBiisieTcst MakeT T€OMETPUHU paMbl, U TaHEN b 3aJlaHus 0a30BBIX CEUEHHH, puc.
13.8. I cuMMETpUYHOM paMbl JAaHHOTO TUIIA 3aJ]aeTCs YeThIpe OA30BBIX CEUEHUs, KOTOphIE
BbIOMpatoTcs U3 cnucka. [Ipu BEIOOpE cedeHns Ha MakeTe paMbl TIOKA3bIBAETCS €T0 MOJI0XKe-
HUE.

3azaguM MapameTpbl CEYEHMsI JIEBOM KOJOHHBI BHH3Y, 3aII0JHUB COOTBETCTBYIOLIME I0JIS,
puc. 13.9 n naxxmem kHOnKy IlpumeHnuTs. [Ipn 5TOM MOABUTCS MaHeNb ¢ IPEAyIPEXKICHUEM,
0 TOM, YTO IIPEyCMOTPEHHBIE ABTOMAaTUYECKHE ITPOBEPKH HE BBINOIHAOTCS, puc. 13.10.
Makert ceuenunst pambl u3MeHuTcs, puc. 13.10.

3azaguM napaMeTpbl CEUEHUs JIEBOM KOJIOHHBI B CThIKE ¢ pureneM. [1ockosbKy 3T0 ceueHue
OTJIMYAETCS OT MPEIBIIYIIEro TOJBKO BBICOTOM CTEHKH, €0 MOKHO 33[aTh, HA)KAB KHOIIKY
Konuposarts, 3aTem BbIOpaTh U3 criucka ceueHuil CeueHue JeBoi KOJIOHHBI BHU3Y U U3MEHUTh
BBICOTY CTeHKH, puc. 13.11. Ilpu HaxkaTUM KHONKM NPUMEHHUTH MOSBIAETCS MaHEIb C
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COOOIIIEHNEM, YTO TOJIIIMHA CTEHKHU JOJKHA OBITh YBEITMYCHA, KOTOPOE MTOKA MOXKHO UTHOPH-
poBatb, puc. 13.12.

11. Ananoru4so 3aaercs c€4eHHUE JIEBOTO PUTENsi B CThIKE C KOJOHHOM, puc. 13.13, u ceuenue
purens B KoHbke, puc. 13.15. /lnarnoctuueckue coobmenus, puc. 13.14, Taxke moka MOXHO
urHopupoBath. [locie 3aganue Bcex 0a30BBIX CEUCHHI HAKMMAEeM KHOIIKY 3aBepmIuTh. [ eo-
MeTpHUYeCcKas MOJIENIb OTOOpaXkaeTcsi B rpadudeckoM okHe, puc. 13.16.

I Mapra cTan no FOCT 2777288 I ,l
Homep |1 [noTaéin. B.5 CN 16.13330.2011] L245

Yrpyrue ceoiictea— | [ HOPMA&THEHEIE M PACYETHEIE COMPOTHENEHKA
I LA TONWHHE! Npokara oT 200 20 mw
Maayne WHra, E [ma) 205000 a
BpetMeHHOE CONpOTHENEHHE 270
Mogune cagura, G [ma) ID pacTakeHuo Bun (MMM a)
PacysTHOE CONPOTHENEHHE PECTAHEHHIO, a0
KoagapuupeHt MyaccoHa, hu Ig_g CHKETHIO W M3ruby Ry (MIa)

I SKCHUMANEHAA TOAWMHA AWCTE [Mi)] IBD
MacTHacTe [krim3) |?35D K. POULMEHT HALEXHOCTH N0 MaTEpKany ¥m |1 025

£ [ preHITE | OTkeEHa |

Puc. 13.7

ZaTenapa-A Untitled (=[]
afn  HCTRYMEHTE! [BOMETRHA  PACUSTHAA MOAENe CETKa AHAnHs MPOSKTMPOBEHHE Moaubkaums Yaansie Bua Beisoa  Cnpaska

IZHEEE» =« mIlT=- dESS O HE|ExL4EF« (A 0CSERCA4BLE| Fdlasudd Gl

B

Wkpyta Bryperes noakw (52)

B 0HONpONETHAR pata. MOMEHTHOE CONPAMEHHE PUTEns € KONDHHAMA _alxl| =
3agahue 6a30BLIK CEYEHNH patbl [<] ka2
~ Crvicok ceverin it ceverme | ==}

lerisn Kononms sruisy [A-4)
T126:87 KANOHHS B CTEIKE © prenen ) CeapHoM ABYTSED | o
Neptiit prrens & cToike ¢ kanarnai [
Nesbiit purens B koHske (] MaparieTpel GBapHOrD caveHMA (M) °F
Wnpiia erewrei nonkn B1) [0 i
Tonuuna erewne noma 1] [0 “
Buicora crercu [h) 0 {4
B TonlnHa crerku b) 0 i
O
0

S D T Tonuvia syTpesnei noni (H2)

BrgpenHes (a4 v I¥Z | Msieriars npodmss cesenin

[ Mpureryrs
= ——

L B D EOBE

&

roToeo ¥znoe: 0 SnemenHToe: O Macca: 1828 kr Harp: Het OTKAHEHD

Hosag momem: B
Hosas momems
Howsaz cxema - 0

Cosman metepnan 1 C245
Foranopmer marepwan 1 0245 d|

dinye| b & € @ /- E:\Gepard_all\Gepard ... | | renapa-f. PYKOBOACT... | B8 C+-+Builder & | #€ renapa-a | & Femap with HX Nastran, ., ||:gi! renapa-A m « mEgls 19:15

Puc. 13.8

=

PykoBOACTBO NOAb30BaTeNS 122



lenapa-A OO0 «AsTomatmzauma NpoekTHbIx PaboT»

He Ha3HaueHb! Koad iy HeHT!

YETHbIX AAHH KOHCTPYKTHBH

1 E MpoEepKka CBeCOE MO M. 7,23 HE BLINONHASTCA
L}

Puc. 13.9

Rjrenapa-a untitled ==
afin  MHCTpyMenTel [EoMeTprA  PacdeTHan moAens (CeTka AHanMa [PoeKTHpoBaHne  MoawducaunA ¥aanedne Bua Boeoa  Crpasca

NEHBEN - - mIDE= @ESSOF | HE Tl QA0 EBRAA80HE i desud s Ty

Bl 0aHonponeTHaA pana. MOMEHTHOR CONPANEHVE PUTENs C KONOHHAMK ) =]

3aaHue Ga30BbIX CEUEHWA pambl B
~ CrMcok cevgHuil——————  Jleyraepoeoe ceverie |

[EBaR KONOHHA B CTEIkE C pHrenet [ CoapHoit asyTasp |

MeBbift puresb B cTbike ¢ konokHoF [

Mesbii purens 6 korbke ] n CBANHOMD CEHEHUA (Mivi)

z1 Wypra srewrz onn 61 [400
pra— TomuuHa sHewnei noaku (1) [10

Beicara creri (]

500
= 1 TonwwHa crenu (b] il
400

%
- Wlpuiria BHuTperHel nonkw (52]

o CEYEHMA TonuuHa sHYTpeHHel nonku (h2) (18

BryTpettes At = | —]

Konupoars
YniepuiposaTe ceverbia 3asepure

¥ Mztieime npasmne ceveHHA

AFEEFIPIXNGEE s NBEBTIT

0
MsmeHerno  |Wsnos: 0 ZnemeHToE: 0 Macca: 2811 kr Harp: Het OTKMOHEHD
HoEad MOOeIs |
Hozas moner:
Hosoa cxema - 0
Cospas marepsman 1 0245
[voramozmen marepman 1 £245 =

By B & € @ / ExiGepard_AlhGepard_... | 9] renepa-a. Pycopoacr... | @88 C+-+Buider & | #€ renapan | & Femep with it Nastran... |[-#7 renapa-a

Puc. 13. 10

= |« ¥iigle 19:16

3aganue Das0BLIX CEMEHMA .

— Cnucok cemeHuii——————————  JlBuyTasposne ceysHue I
[12E8A KONOHHA BHUEY [&-4
J HHa CeapHoi ABYTaED |
MeBRIA pUrent B CTRIKE © KOAOHHOE [-]
MNeBkii pHrent & kaHeke [-) r— MapaMeTpbl CEAPHOMD CEYeHUA [t)]
s
21 WnpuHa EHewHei nonki [b1] 400
TonwwmHa BHewwHe# noskd [h] |1 0
Beicora crenku [h] |1EDD
1 I
TanwmHa creHkM [b) a0
T WiprHa BHyTperHei nonkk (621 (400
— DfoaHadEHIE CevEHIA T olwkHa BHYTpEHHERN nokH (h2] |1 5
R o
=R IE B jv [V ManieHuTE MRadiie GEYEHHA
Konuposate | MpuraerTE |

YHHPHUHPOBATE CEMEHHA | SaBepwTe |

Puc. 13.11
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AHArHoCTHKA TOAWKMHbI CTEHKH

McHoaa WS orpaHWYEHHA Ha NPMMEHMMOCTE dopiign CHWM no pacyeTy mMecTHOM
YCTORYMEDCTH CTEHEM B YNPYrol CTE0MM, TONWMHE CTEHKM BOM#HE Obme Gonee 8.5 rm

cr. m. 7.4% CHull [1-23-81%

WrHopuposars |

Puc. 13. 12

3apanve Baz0BLIX CEYEHWA pamMbl E

— Crvcok ceverili————————  Ilsyrasposoe ceveHue |
NeBan konoHHa BHUSY [S-4)

[eBan KoNoHHa B CTeIke © purenet [B-B CeapHoi QEYTaER |

1eEbIH pHres B CTEIK NoHHOMA [-]

NeBkli purent B KoHeke (-] i~ MNapameTpel CEAPHOrD CeMeHMA (k]

Z1 Wupita eHewHed noakw [B1] 400

TonlWMHE BHEWHER NoakA (1) |1 4
Beicora crerku [h] |1EDD

1

Y TonwmHa cTeHku [b] IS.D

u.T.

WwpkHa BHYTpeHHe nonku [B2] 400

e E——— TonwKHa BHYTREHHEEA Nonku (2] [14
BHyTpeHHee IB-B 'l —_— ¥ MameHiTe NpodHis ceqsHHa

K.onuposaTe | MpUrEHTE

YHWPUUMPOESTE CEYEHWA | aEEpWMTE |

Puc. 13. 13

McxonA M2 orpaHMYeHKA Ha MPHMEHHMOCTE ®oprayn CHUM no pacyeTy mMecTHOM
YCTONYHEOCTH CTEHKMH B YNPYroM CTEaMM, TONWMHE CTEHKH A0A%Ha GbMe Sonee 8.5 Mm

cid. . 7. 4% CHuM 11-23-81%

M ameHkTE |
Jaganve 6a30BbIX CEYEHWA pamMbl E
— Crmcok ceveHuii———— | JleUTaBpoBoe ceveHue |
NeBan KonoHHE BHMEY [f-4]
NeBan KoNoHHA B CTeIkE © pHrensem [B-B] CeapHoi AEYTSER |
&b B CTEIKE C konoHHob (B-B
(D] — MNapameTpel cBapHOro ceveHMa (] ——
Z1 LmpmHa BHewHei nonkw [b1] 250
TonwwHa BHewRHes nonkd (1] I‘I 1]
1 Bricora ctenku [h) 200
———————--

T, TonwuHa cTenkid (b) IB.D

Wiputa BHyTReHHESR nok9 (B2]  |250

i 10
e TonwwHa BHYTpEHHER nonkw [h2]

BHyrpEHHES ||'-|' vl A
K.onupoeate |

¥ Mamerime npodHis cedeHHA

YHUPUUMPOESTE CEMEHWA | SaEEpIMTE |
Puc. 13. 15
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Puc. 13. 16

12. Co3raHue AOMOIHUTENBHBIX ceueHm. Celuac ceueHUe PUTeNisi paMbl OT KOJIOHHBI O KOHBKA
HMMEET IIMPUHY U TOJIIMHY MOJIOK TaKylO )K€, KaK y CEYEHUs! pUTeisl B CThIKE C KOJIOHHOMH, a
BBICOTA CTEHKH JIMHEMHO U3MEHSETCS 10 JJIMHE PUTEIISl OT CEUYCHHS IO KOJIOHHE 10 KOHbKa. B
TOYKH MPUBSI3KHA 12 M HEOOXOIMMO CO3/1aTh CEYEHHUE, KOTOpoe OyIeT UMEeTh TaKHe JKe mapa-
METPBbI, KaK CEUCHHE pUress B KoHbke. J{i1 3Toro BeimoHuM koManay I'eomerpust = /lomos-
HUTeJbHbIe ceyeHus. Ha Bkinanke Pacnosioskenue Beioepem onuuto Purens u knonkoii Ko-
NUPOBaTh CKOIHMPOYEM Ce4YeHue puresiss B KoHbke. B mone IlpuBsi3ka 3amaaiuM 3HaYeHUE
12000 MM, puc. 13.17. Haxxmem kHoniky IIppMeHHTB, a 3aTeM 3aBEepUIUTh.

JapaHie AONONHHTEALHBIX CEUYEHWH
HazeaHue IEequue 1 CBapHOE ABYTaER |
Harep I‘] r— MNapareTprl cEapHOro ceveHua [ran)

1 WkpLHa EHewHe nonku (1] 250

TanwmHa BHewHeR Nk (h] |1D

Bricora crenku [h 200
¢ KangHha ¥ )

LT T oAWHHa cTeHkM [b] IB.D

Whprra sHyTperHed nonku (B2]  |250

Pacnono#erue |

' Purens

TonwmHa sHyTpenHei noaku (h2] |10

[¥ | Harderime nRatHiE ceyeHa

Mpuesza ] |-|2DDD KDI‘IHDDBaTbl YeTaHoEHTE | TTRHMEHMTE |

DfosHaYeHUE CEYEHMA

BHYTpEHHES Iﬂ.-ﬂ 'l 3aBeplmTE |
BHewHes IE-E Vl
Puc. 13. 17

13. Co3nanum TunoBbIe 3arpyskeHus. s 3Toro BeIMOIHUM KoMaHay Pacuernas moneas =Tu-

noBbie Harpy3ku, puc 13.18. Ha manenmn Harpy3ku u Bo3aeiicrBusi Beioepem omiuto CII
20.13330.2011.

PykoBOACTBO NOAb30BaTeNS 125



lenapa-A OO0 «AsTomatmzauma NpoekTHbIx PaboT»

14.

15.
16.

17.

Koadduuuent BecoBoii Harpy3ku 1.3 yduThIBaeT Bec MporoHoB, pedep, kpenexa u T.11. [Tocne
Haxatus kHonku Co3aaTh MepexouM K cieayioleMy mary - Bkiaake Heo0xoaumble pas-
Mepbl. 3aHOCHM B T0JI TpeOyeMble pa3Mepsl, puc. 13.19, 1 HaxkruMaeM KHOTIKY BbINOJIHUTS.
Crenyroomnui mar — co3JaHue MOCTOSTHHBIX HArPY30K HA pUTei U KOJIOHHBI, puc. 13.20.
ar 4 — coznanue BeTpoBbixX 3arpyxeHuil. B coorserctBuu ¢ CIT 20.13330.2011 Takux 3a-
Ipy>KeHUI YeThIpe: BETep clieBa U BETep CIPaBa, BETEP B TOPEIL B MOJIOKUTEILHOM U OTPHUIIA-
TEJILHOM HampaBiieHUH ocu Y (BeTep B TOpel+ u BeTep B Topel-). [lo ymouanuo BeTpoBbie
Harpy3Kd CO3JAl0TCSl C Y4E€TOM IyJIbCAallMOHHOW cocTaBisitomed, puc. 13.21. Benuuuna
delta H nHeoOxoauma 11st BBIYMCICHHS TTOJHOM BBICOTHI 3aHUS C YY€TOM IPOTOHOB U Iepe-
KPBITHIA.

Har 5 — coznanue cHeroBbix 3arpykeHuil. B coorsercteuu ¢ CIT 20.13330.2011 Takux 3a-
Ipy>KEHHUI JIBa: CHET Ha JIEBBIN U CHET Ha IPaBbIil puresb, puc. 13.22. [1pu co3nanuu CHEroBbIX
3arpyKeHuil TpedyeTcs MOATBEPANTh KOXPPHUINEHT CHIKEHHUS Harpy3oK, T.K. CPEIHSS TeM-
nepatypa siuBaps 3anana -15°C, puc. 13.23. Ilociie co3nanusi CHErOBBIX 3arpyKeHUN HaXKH-
MaeM KHOIKY 3aBepIIMTh. TUIIOBbIE 3arpyKEHUs CO3aHbl, puc. 13.24.

[~ Harpyskn v BoaneiicTeMA — | Harpysk OT cOGCTBEHHOND BECa |
" CHwN 2.01.07-85*
+ CN 20133302011 K.cos ppMuMEHT BecoBoi Harpyskd |1 3 F.oa PHUMENT HaneskHOETH I1 05

War 1 3anaHue Harpysok ot Coznate | OTreHuTE |
COGCTEEHHOMD BECA
K. pepuUMEHT BECOBOI HAMPYSKM YUUTEIBSET KOEOOUUMEHT HAEXHOCTM N0 HAMPYSKE OT
COGCTEEHHOMD BECA, & TAKHKE BEC HEYNTEHHEIX PEHED ECTROCTH, $NSHILEE, WNANEHHKOE H
War 2 Janane neafsoqume 7.1 [11a CTEp#HEBEX MOgenel peroreHayerca 1.3, 409 06010ueqHE, MPK YIETE Beex pefep
[ESRERED HECTKOCTH, BEIOYEA $NEHLE M ONOPHEIE Y306 £onoHH - 1.08, Ho He meree 1.05

3anaHme NOCTORHHER
War 3 HArpY30K. Ha FPaHU
KOAOHH W PUTEM

-3anaHHe EETPOBEIX
War 4 Harpyaok,
War 5 3anaHue CHErOBbIX
r HarpyaaK

[v TpHEECTH BCe PACMPEAENEHHEIE HAPYZKH K HArPY3KaM, PACTIPEAENEHHEIM N AHHE

Puc. 13. 18
JapaH[e THNOBLIX HArpyY30K
HarpyskumuBosaeiicTea —— | Heofxogumsle pasvepbl |
1 CHuM 2.01,07-85¢
Pastep S0aHHA B HANPAEAEHMMA OCK T [Mba] |52EIDEI
& 11 20,13330 2071

Mo3MUMA parbl OTHOCUTENBHO TOPWLA 30,8HWA [kbd] |3DDU

War 1 Ja0aHvE HArpysoK o Paztiep KapHisHora ceeca { Ky =0 () IEUU
COBCTEEHHOMD BECa

Pazmep napanera dny0 (mnd) IEDD

Boinonrue | OTteHHTE |

War 2 3anarue HeoOX0aKMEl:
PA3MEDOE

3anaHue NOCTOAHHEIX
WWar 3 Harpy=0K Ha rpaHH
KOAOHH W PHIEW

3anaHue BETPOBBIE

War 4 HarpysoK,

3anaHme CHEroEbIX

Wan & HarpysoK,

SaBEpWMTE BapuanT 1 Bapuant 2

I EELEEE

¥ [pHEECTH BRE RACNREIENEHHbIE HETRYSHH K HETRUSHaN, PACHRELENeHHbIM N0 GIHHE

Puc. 13. 19
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3aaHWE TUNDBbIX HAarpys

— Harpysku W BosaeficTeqA
€ CHuM 2.01.07-85%

% £ 20/13330.2011

J3anaHue Harpyzok or
War 1
CofCTEEHHOMD BECA
War 2 | 3ananure HeodxoaMMbLR
PasMEPOE
3anaHKE NOCTOAHHEIR
War 3 | HArpY30K Ha rPaH|
KOAOHH W pHrei
JanaHie BETPOELI:
[l 4 p
| HArpY30K.
War 5 JanaHHE CHETDBbIX
4 HArpY30K.

SEEEpLWWTE |

000 «AsTomaTtm3auma MNpoekTHbIx PaboT»

MOCTOAHHEIE HATPYSKK HA PHTEH M KONOHHE! |

PaeHorepHO pacnpeneneHHan BEpTHEANEHAA HArpY3Ka, PACYETHEIE ZHaYeHHA [kKH 2] —

Ha purenu 1 E— Harpysku sanamea o yseTaM IT
K03 PULMEHTS HALEHHOCTH % .
Ha konoHHe! 0a

[ He cosaasare NoCTOAHHEIE HArpYSkM

BrmonxuTe |
K.onM4ecTED A0NIAHMTENEHBIX Harpysok O
4IDTMBHHTE' JNofiaeuTe Harernre Ynanme

NononHKTEAEHEIE HarpYSkH

¥ [IpHEEDTH BCE PACTRENENEHHEIE HETRYSHH K HATPYSHKaN, PACTRENENEHHEIM MO LIHHE

3a48HHE THNOBLIK HArPY30K

BeTpoBbie Harpysku |

r— Harpysku W Bos0efcTEWA
€ HuM 201 07-85

% 0 20.13330.2011

3a0aHWE HArpYSOK. oT
War 1
COBCTEEHHOMD BECa

War 2 JanaHue HeoGROIMMBIX
pasMEpOE

3anaHne NOCTOAHHEIR
War 3 HarpysoK Ha rpaHd
KOMOHH W PHrenu

War 4 JanaHue BETPOELIX
&r HarpY30K,
JanaHue CHeroseIx

War 5 HarpY30K,

SaEEpWHTE

IoLEklE

[” He cosaasate BETPOBEIE HAMPYSKM

Puc. 13. 20

o

YnenkHan HOpMATUEHAR 0,38

YpoBeHE SEMM OTHOCHTENEHD IU Tun MeCTHOCTH

HYNEEOM OTMETKM [Mbd

Berposoii parioH PP 1l - BETPOEAA Harpyska [kH /2]
Henonezosars 3anaHHoe sHaveHMe wil 'l

Koo PPUUMEHT HALEKHOCTH I

N8 BETPOEGH HArpY3ke 14 Delta_h ana onpeaeneHiq h IBDD

)
— Berep Baone oo X

{* B ofoMx HanpasneHu1ax

MyAbCcauHoHHan cocT aENRIW 37 ONpedendeTea " Toneka cnesa
no gopragne 11.5

Brinonnute
OTmeHTs

" Toneko cnpasa

~ BeTep Baons ook
{+ B ofoMy HaNpasneHuax

= Tonbko B NepEnHUE TopeL

= Tonbko B 3anHAE TOpEL,

¥ | prEEcTHBCE PacTPEENEHHEIE HArRYSKH K HATRYEKEN, PACARERENEHHEM N3 AAHHE

3a/aHHe THIOBLIX HArpyso0K

CHEroBbIE HArpUYskK |

— Harpysku v BoznefcTEMA
71 CHM| 2.01.07-85¢

% [ 20.13330.2011

3anaHue HarpysoK, or
WWar1
COOCTEEHHONO BECa

War 2 3a0aHKHE HEOGROIMMBIE
PasMEPOE

3anaHue NOCTOAHHbI
War 3 HarpysoK Ha rpaHH
KONOHH M PHrenu

Ular 4 3anaHue EETOELIX
ar Harpysak
3anaHu1e CHEMDBLIX

War 5 Harpyz0K

IoEEEEE

SaEepMTE

|~ YuMTBIEATE CHOC CHEra

[~ He cosnaeate cHEroBbIE HArPY3KK

BeinonHute |
OTHEHTE |

Puc. 13.21

CHerogoi paiioH P9 ﬁ
YpeneHan pacyeTHaA cHerosan Harpyska [kHAm2) 32—
.3 pepHUMEHT YEENWYEHMA CHEMOBOM HarpySkH 1

T EprMYECKHRA Ko PEULHEHT Cb 1

CpegHan Terneparypa sHeapA [rpag CJ 15

r— JononHuTensHeie HAarpyzkM - CHEr CAeBa
KanuyecTeo aonoaHHTeNEHEX Harpyzok, 1]

Notiaeuts | HameruTE | Yaanure |

— JononHMTENbHEIE HArpYSkK - CHer cnpaga |
KanuyecTeo aonoaHHTeNEHEX Harpyzok, 1]

JofiaguTe | WatgHuTe | Ypanme |

Horep rpynnel cHeroBsx SarpuskeHid - 1
xHCI'IDIIK:'3HS'TCF| NP 330aHKH CHEMOEOH HarpyskM © NOHKWREHHBIM HOPRSTHEHEINM SHEYSHHMEM

¥ [NpHEECTH Boe ACTREAENEHHEIE HATRYSKH K HETRYSKAN, BACTREAEAEHHEIM ML AHHE

PyKO BOACTBO MNMoOJib30BaTeNA

Puc. 13. 22
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CpeAHAA TEMNEPATYPa AHBApPA MEHEE -5 rpag, 1]

&?/ MPMHATE NOHMHEHHDE 3HAYEHHE CHEMOBOA HArpyskH © KoxgdmunenTom 0,7 fgamma_f Ana pacdeTa pHrena no Achoptauman?

HeT |

Puc. 13. 23

EHrenapa-a Pama_npiamep_1 [_[=]x]

©akin  MHCTpyMEHTE! TEOMETpHA  PacdeTHas MoAens CeTka AHanks [poEKTHpOBaHME  Mogwdkicauma  Yaanerwe Bra Boieoa  Cnpaska

IZEHEBES o MINT= @S0 HE FudfFlF | A 0=ERLGB0E Fdds4d 40l

Il DpHonponeTHan paMa. MOMEHTHOE CONPAMEHME PUIENA C KONOHHAMK [_ [O]x] h
=
[
=]
|
(i1}
1
*
{4
#
“
&
&
P

22480 %1
&
F=%
Al
o
i
= 2430

Msmerero  [Vsnos: 0 SneneHTos: 0 Macea: 7303 kr Harp: 5. BeTposan Harpysca cnesa | OTenonenn

HoEad MOOEME B

Orrpura momesms Pama_npimep 1

Harpyski 0T COBCTESHHODO EECAa COSMAHE

PasMepH RApHMIHOTO CHeca M NApaneTa SaNaHs

Mocrosmme marpyses cosmasm al

Puc. 13. 24

18. I'eneparust KOHEYHORJIEMEHTHON CETKH CTEPKHEBOI MO1eH BhINoiHsAeTcs Koman1oi CeTka
= Crep:xkHeBasi MojJe/b. [Ipu nepBoM oOparieHnH K 3TOil KOMaH /1€ aBTOMATUYECKHU BBINOJ-
Hsercs komanga Cerka = IlapameTpsbl ceTkM MojesH, NTaHeIb KOTOPOH MOKa3aHa Ha pHC.
13.25. Pa3mep anemenTa Oanku, yCTaHOBJICHHBIH IO YMOJIYaHUIO, U3MEHATH He OyaeM. [locne
Ha)XaTusl KHONKH IIpUMEHUTH BBITIOIHICTCS KOHEYHOAIEMEHTHOE pa3OHeHHe reoMeTpuye-
cKoi Mozienu pambl. IIpu 3TOM aBTOMaTHYECKH HAa3HAYAIOTCS LIAPHUPHBIC 3aKPETJICHUs 110
HU3Y KOJOHHBI.

19. YtoO6s1 sxcnioptupoBaTh B SCAD NOTHOLEHHYIO MOJEb, HEOOXOAMMO Ha3HAYUTh KOd3(du-
[IUEHTHl PACUETHBIX JJIMH KOHCTPYKTHBHBIX 3JIEMEHTOB KoMmaHIoi PacueTHass monesb
= Ko Ppuunentsl pacuernHbix ajauH. [lanens komanpl nokasana Ha puc. 13.26. Mcnomns-
3ys kHotkH [1o ymosuanuio u [IpumMennTsb, Ha3HAYaeM K0d(DOUIIMEHTHI pacUeTHBIX JUTHH, a
JUISL pUTENISt U3 TFIOCKOCTH PaMbl PACYETHYIO JUTHHY.

20. Dxcnopt pacyeTHOM Monenu B TekcToBoM ¢opmare SCAD BeimosHsieTcst koMaHaoil Maii
= Jkcnopt Moaenu. [Ipy BEIOIHEHNH 3TON KOMaH bl BO3MOKHO IOSIBIIEHUE IIPEAYIpexkie-
Hus, puc. 13.27, u nmaHenu napaMeTpoB MoJenH, puc. 13.28, Ha KOTOPOI HYHO YCTaHOBMTH
Tpedyembie K03 dUIMeHTH! yciaoBuil padoTel. Ha manenu scnopra B SCAD BHavaine HYXHO
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OTKpbITh BKJIaAKy KOHCTpyKTHBHBIE 3JieMeHTbI-Ha3HadYeHus1, puc. 13.29, u ycTtaHOBUTH
TpeOyeMble BEIMYMHBI. 3aTeM IMEePEXOJuM Ha BKIAJIKy JKcmopT, puc. 13.30, u HaKuMaem
KHOIIKY BBINOJHUTS.

21. CoxpanuM npoekT noxa uMeHeM “‘Pama_mpumep 1.pwk” komannoit ®aiia = CoxpaHuTthb

YCTaHOBWTL NapamMeTpbl pasbredqa Ha K3 E

Pazriep 3 neteHTa Ganki (k] 400 Y CTaHOBHTE M0 YMOAHaHHIO |

Pazrep obonosesHoro anemenra [me) 100

Yucno 3 nEMEHTOE B paZOHEHIHM

[EHMEHMTE:
Monark, IE p4|
CreHok I'IU— OTHEHWTE |

Puc. 13. 25

Ko3¢puLMEHTBI PACYETHBIX ANWH KOHCTPYKTHEHLIK 3NEMEHTOB E

— Purens Uz nnockocTy parbsl (<]

PacyeTHaA mmHHa [
Purens

Purent 1s nAockocTH parel OTrEHHTE

[l yrenyaHm |

F.0n0HHE! B MNOCK0CTH pardel

F.0A0HHE! M3 MAOCKOCTH patdel

Purene & nnockocTi parael

Beiion |

Puc. 13. 26
T — |

! 3 IIpoeepsTe Ko3dQIIIIEHTE! Zamma_c, HATHAUSHHBIE 0 YMOTUAHID

Puc. 13. 27

MapameTpbl MOgENH

i Harpyskid v BOSAEHCTEMA — | [ 33KPEMAEHMA M WAPHWPE THNOEEE Patd
¢ CHuM 2.01.07-85*

[V AETOMATMYECKM PACCTAEMTE WAPHHPEI

[ ABTOMATHMECKM HA3HIMTE SEKDEMSHHA

— BemmzneHue FCY
[~ Bracsare & PCY "cnatbie" ROMEHHALMM SarpuskeHmi
[~ BeMucasTe aononHurensHee PCY no kpurepuan Sigma_eqy

[ MpHMEHATE KOS BHUMEHTEI coueTaHuWE, n. B.4 CM 20.13330.2011

— Koa p@HUMEHTE YCADEME paGoTEl

Y& A0A pUrensi |1.DD
Y& ANA KPSHHUE KONDHH ID.SD MprHaTE |

[ Hi¥ KONOHH .
Yoo pedl 0495 Bl

Puc. 13. 28
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IKCNOPT pAcHETHOA MOAENW B TEKCTOBOM hopMaTe IKCNOPT pacyeTHOH MOAENH B TEKCTOEOM dopHaTe

Jrkcnopr | KOHCTRUKTUEHEIE 3 NBMEHTE - HASHSNEHHA | E AUHHUES H3MEREHHA |

Koo pupenTe yenosua padarel MpenenbHele rubkocTy P OprET TEKCTOROMD $aina K. 06 papUUMEHT Bl PACUETHERM 4MH
Y& anA prUrenei 1.00 Ko noHHb! |12|3 " SCaD 7 (+ HazHaueHHeIe
C 008 KP3AHIx KOnaHH ID_SD %
i F Puremu 400 & SCap 1.
Y& ANA CREAHHA KONOHH Iu_95  NASTEAN = BbMUCAEHHbIE

KDHCTDHKTHBHbIE ANEMEHTEI - HASHAYEHKA | ED.MHMleI H3MEPEHIA |

PacuyeTHos conpaTHensHue Ry (MMa) 240 (] BT G D S MR

BemoaHmTE OTMEHHTE |

Puc. 13. 29 Puc. 13. 30

13.2 BbinonHeHMe NpoBepoK

JU1d KaX/10r0 TUIIa paMbl IIPEyCMOTPEH CBOM Habop npoBepok B coorBeTcTBUU co CHull. Paccmot-
PUM paMy M3 NpeablIyLero npumepa. s pamsl ¢ lapHUPHBIM ONIMPaHUEM KOJIOHH Ha (pyHIaMeHT
BBITIOJIHSAETCS IPOBEPKA IPOYHOCTH KOHCTPYKTUBHBIX 3JIEMEHTOB, IPOBEPKA MECTHON YCTOMYMBOCTHU
CTEHOK M IIPOBEpKa OrpaHUYEeHUH 0 Mporudam.

1.
2.

Otkpoem npoekT “Pama_npumep 1.pwk” komangoii ®aiija = OTKPHITH.

J171s1 BBITIOJTHEHUSI TPOBEPOK YCTOMYMBOCTH CTEHOK HAa TEOMETPUUYECKON MOJIeTTH HE0OX0AUMO
3a/1aTh ToNepeyUHble pedpa, OrpaHUYUBAIOIINE OTCEKH.

Brimonnsiem komanay I'eomerpus = [lonepeunslie pedpa :xecTkocTH. BriOupaem nBycro-
poHHee pedpo Ha BCIO BBICOTY CTEHKH U 3a/1aeM MapaMeTpsl pedpa, mokasanHuele Ha puc. 13.31.
Ot1o0 Oyaet pedpo, umuTupyromiee onopuyto wmry. Haxumaem kHonky [IpuMeHHTSH, 3aTeM
KHOIIKY 3anucaTh mapaMeTpsbl.

AHaNIOrMYHBIM 00pa30M CO3/1a€M HECKOJIBKO MONEPEYHbIX pedep Ha KOJIOHHAX U pUTrese, hc-
nonb3ys oniuu Kosnonna u Purens cieBa Bkianku Pacmosio:xkenue pedpa

JI1st co3ianus AMaroHaAIbHBIX pedep B COMPSIKEHUH PUTEINISI K KOJIOHHBI BhIOepeM ominio Co-
NpsZKeHNe pUresisi U KOJOHHBI.

Coznmanum pedbpo Mo JUHUU CThIKA, UMUTHpYIOIIee AUaroHadbHbli ¢uanen. Konduryparus
TIaHEJNH TOCIe 3aJaHusl HEOOXOIUMBIX MapaMeTpoB UMeeT BuJ, puc. 13.32.

Coznanum 1ByCTOpOHHEE peOpo OOIIETo MojJoKeHus Ha KosioHHe. Konduryparus nanenu mo-
clie 3a/1aHUsl HEOOXOIMMBIX ITapaMeTpoB UMeeT BUJ, puc. 13.33. AnanoruuHo co3aaaum pedpo
Ha purene. @parMeHT reoMeTpUUeCcKOil MOJIeNIN MoCTIe CO3/IaHus BceX pedep Moka3aH Ha pHC.
13.34. Macca pambl ¢ yueToM 3aaHHBIX pebep M=8895 Kr BbIUMCIAETCS aBTOMATUYECKH U
0oTOOpaxaercs B CTaTyCHOM CTpOKe.

Co3gaauM KOHEYHORJIEMEHTHYI0 ceTKy koMaH10M CeTka = CrepakHeBast MOJeJIb U BBITIOJI-
HUM CTaTUYECKUI pacyeT Ha 3aJJaHHbIe Harpy3Ku. PacueT BIMOIHAETCS C TOMOIIbIO KOMaH/Ibl
AHanu3 = Beinoanuth ananus. [Ipy BITOTHEHUN ATOM KOMaH/Ibl aBTOMATHYECKH BBITIOJ-
HseTcs koMaHaa AHaiau3 = Ilapamerpsl anaausza moaenu, puc. 13.35. OcraBnsiem 3Haye-
HUS ¥ OIIIUHU TI0 YMOJTYaHUIO U HaXkuMaeM KHOnKy [IpuMeHUTs.

C noMo1po KHOMOK CrpaBa OT rpad)uyecKkoro OKHa MOKHO IMTOCMOTPEThH 1e(hOpMHpPOBaAHHOE
COCTOSIHHE U DMMIOPHI CHIIOBBIX (DAKTOPOB JJIsl BCEX 3arpy>KeHUN U KOMOWHAIINI 3arpyKeHUH,
puc. 13.36, 13.37.
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3aaanve pebep uecTKocTH B
CumreT preHas paria
H i I‘I
r— MapateTpel NoNepeyHoro petipa KecTOCTH OlEfE! [
Nanokenne pedpa I‘I. TeycTopoHHES pEfpo Ha Bo BEICITY CTeHk |7 Pacnoncoerive pedpa |
=1 WpKHa petpa [rra) TonwuHa petpa [rar)

IF |2D— ' KonaHHa

= Purene cnesa
[~ Ha Bcto WHpUHY Noaku na CHul |

{~ ConpasmeHHE PUrena H KonaHHs!

.}W " Konex

" Purent cnpasa

Mpueazka pedpa ) I-BDD

 Pasmepel ceveHMA M) ————— |
WmprHa BepxHed nonku [b1] 400

Tonumnna seprHed nonku (h) lm— TpHrEHMTE:

Bricora crenku (h] IEDD oo
TonwmHa creHku [b) IS

WhprHa Bepsres noaku [b2] 400

¥ Wzrerims napametpsl petpa

3anuMcaTe NapamMeTpel | SEEEPIUNTE Sa0aHHE |
TonuxHa HuxHeR nonkw [h2] |1 B
OTiena |
Puc. 13. 31
3aaanve pebep ecTKocTH BE
CHMMETDHLIHEQ paria l—
— MNaparMeTpel NoNepEYHOMD PEOPE HECTKOCTI I g
Monoerne petpa IT. JeycTopoHHEs pepo HE BCH BRICOTY CTEHKM j Pacnonoxerie petpa |
21 WUuprHa pedpa [rdr) TonwuHa petpa ()
IF |3D— " KonorHa
" Purens cnesa
[~ HaBcto wupkHyY noaku no CHul |
{* CONpsiteHHE pUrens M KonoHHE!
1
- " Kanex

{~ Purens cnpasa

MpuyEAzka pedpa (] ID

— MNonoseHuwe pefipa & CTEIKE KOAOHHE! M PUrEna — |

{* Pefipo no nuHWM CTeKE
— Pazmepel ceveHua [par]

¥ Wzrenums napaterps pefpa
WkpmHa BeprHed naaku [b1] 400 € Pedpa Hakanore
TonwuHa eepxHei nok9 (h] |1 4 MI " Pefipo Ha purene
Boicora crenri (h] IZU‘I 3.26 TonwwHa nonepeyHora pedpa [rra) |19
TonwmHa cTerkM (b IS Mpueazka nonepeyHoro petpa [rra] 200
IipuHa seprHei nanku [b2) 400

3anucaTE NapaMeT pel | SEEEpIMTE Sa1aHHE |

TonwmHa HHeR nonaku (h2] IT 4

OTmeHa |

Puc. 13. 32
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JapaHve pefiep amecTKoCTH

CHMMETPHYHAA pata

r— MapareTpel nonepeyHora petpa HecTkocTH

MNonoseHwe petpa

Z1

1

— Pazsmepel ceveHuA [rra]
WipHa BepxHes noakd [b1]

TanwmHa EeprHed nonkd (h1)] |1 il TpHMEHMTE |
Ericora credku (h]
TonwmMHa cTeHkM [B)

Wip1Ha BepxHen noakd [b2)

ToAMHE HAskHEER NokK (k2] |1 E

000 «AsTomaTtm3auma MNpoekTHbIx PaboT»

|1. JleycTopoHHeEs PEfpo Ha BCK BRICOTY CTEHKM j

W mpuHa petpa [mrd] TonWwKHa pedpa [red]
|1 96 14

[ Ha Bcho WpkHy noku9 no CHWM |

¥ | Wamerims naparerpbl pefpa
400

|15lJD.DU
IB

400

PSS

Horep petipa

Pacnonoienwe pedpa |

" KonoHHa

" Purent cnesa

% ConpreHe pHrens M KooHHE!
" KoHek

" Purens cnpasa

Mpueazka petpa [rr] ID
r— MonoseHue petpa B STEIKE KOAGHHE! M PMrEna — |

" Pefipo N AMHWM CTEIKE

" Pefipo Ha purene

HaNMCETE NapavETEE! | JaBEpWMTE S40,aHHE |

OTreHa |

Puc. 13. 33

ETenapa- Paua_npamep_1 [_[=]x]
®afin  VHCTpYMBHTBI [EOMETpMA PacueTHad MoAens CeTka AWammz [poekTHpoEaHme Mogwdikauds Yaanewe Biad BeBoa  Crnpaeka

I EHBEA oc MIlI= @EASOC | HE Txhgl QO ERLASOE [T lauds Bty

Il DpHonponeTHaA paMa. MOMEHTHOE CONPAMEHME PUIENA C KONOHHAMK M= B

B00

antbElYrparcsescmBEBTTT

MzteHeHo  [¥3nos: O ‘Bnememoa: a

Macca; 5895 kr

Harp: 2, MOCTOAHHEIS HATRYSEH HE PHIENA H KONOHHE!

‘ QTKAKHEHD

FenakrHpoEaEMe pefiep mecTROCTI

Mapamerpu pefpa Pefpo (mpak): 25 Sarmcadm

[lepeHasHAYMEHME TIODMHEDY EApPMaHTOE sanpw:ei-mﬁ
[[epeHASHAYEHME NPOMSEOJBHID HATDYSOR

Puc. 13. 34
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MNapamMeTpbl aHanK3a MoOAEnH

Bua ananuza

K03 PPULMEHT HAAEXHOCTH NO OTBETCTEEHHOCTH cornacHo [OCT 27751-85% HagewHooTe v [i
CTROMT E/EHEIR KOHCTRYKUWE W OCHOEEHHE, 0 CHOEHEIS NON0HKEHMA N0 PACYETY n I

 HoCTYnHEIE ZarpyHeHHs BrifpaHHElE 3arpyKeHIa

1. CoficTEEHHEIR BEC

2. MoCTOAHHEE HAMPYSEH HE PHMENH W KONOHHE!
3. CHeroeaA Harpysk.a creea

4. CHeroeanA Harpyzka crpaga

5. BeTpoEanA Harpyska creea

E. BeTpoean Harpyzka cnpaea

7. Betep BTopey +

8. Betep B Topew -

HoGaeuTe Boe -» > HofaeuTs -» | <- Hoanure <¢-Ypanute BCE |

v Beimcnume PCY 1 cozaate KOMOHHALMM 3arpyHeHui

K03 PERHUMEHT I KOMEWHALWIA DACHET 3 EPOpMATHEHCTH | [TPHMEHMTE | OTMEHHTE

Puc. 13. 35

Jarpyenuqe B, BeTposan Harpyaka cnpaea
Marubaioi pormert Mz [kHv): min = -71.0783, max = 383.1570

383

338

292

247

201

186

ES

20

-26

711

Puc. 13. 36
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Kommaun 8, L1+L2+L3eL5: L1+ 2413415

< min= 0,000, max= 53 7968

dZ_min = -100.9693, max =  6.1497

W arudaowi womer Mz (<Howi: min = -1578,8393, max = 534.7947 e I

1368

-1579

Puc. 13. 37

10. Bemonanm xomanay IlpoexkTupoBanue = I[IpoBepku orpaHuyeHuii U MapaMeTpbl MpPo-
Bepok U nepeiinem Ha Bkiaaky IlpoBepka nmpouHocTH. BriGepem onuuu B COOTBETCTBHUHM C
puc. 13.38 u Ha)kMeM KHOIIKY BBINOJHUTB NPOBEPKY.

11. Ecnu HaxaTa KHOTIKa BbIBecTH orudaromniyio 1mno pe3yjabTaraM NpoOBePoOK, TO AJIEMEHTHI 0y-
IOyT TOKpalleHbl JJUOO B 3€JE€HBIN I[BET, KOTAa MIPOBEpPKa MPOXOAUT, 00 B KpacHbI. Eciu
9Ta KHOIKA He Ha)kaTa, TO MPOBEpKa BBIMTOJIHACTCS AJ TEKyIIeH KOMOWHAIMM 3arpyKEeHUH.
Ecnu Texymmm sBisieTCsl OTAENbHOE 3arpy>KeHNEe WM KOMOMHAIMS /1711 IPOBEPKU MPOTruOoB,
IIPOBEpKa He BhINOIHAETCs. J{1s1 TaHHOM paMbl K03((HUIIMEHT NCTI0Ib30BAHUS MaTepHraa npe-
BoiaeT 1.0 B ayieMeHTax CThIKA PUTeNis ¢ KOJOHHOH, puc. 13.39.

== MecTHaA YoTOMYHEDCTE CTEHOK, I =— Koo PHUHEHTEI YCAOEHH PAtoTEI
*it
& Mposepka npouHocTH | #‘@ OrpaHHYEHMa No NporHaat

Popma kpuTepwa —— | [ KpuTepuii npoeepkr

% Koap@HUHEHT MCNO/E30EaHHA (¥ N0 KPHTHYECKOMY haKTopy

" KoageuUMeHT sanaca NPl COBMECTHOM AekcTEMA M 1 N (4. BO)

v OTofpasuTe KpHTepMi M0 KACATENEHEIM HANPA#EHHAM (4. 29)

N0 3 KEHEANEHTHEIM HANPAAEHMAM B CTeHKE [, 33]

wleelE = mmTIT

-~
-
-~
-~

M0 KACATENEHEIM HAMPAMKEHUANM B ONOPHEI CeYeHHAR (. 41]

BEINOAHUTE NpOEEREY |

-‘if Coznare aTyet |

Puc. 13. 38
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TIpOBEK A IPGUHAGTU N KpUTUMECK MY BakTaDY

Orufianian No PESYETATarM NPOBEPOK
e @UUMBHTE HENOAESOEAHHA

Puc. 13. 39
12. Tlepeiinem Ha BkIaaky MecTHasi yCTOHYHUBOCTH CTEHOK. BriOepem oniuu B COOTBETCTBHH C
puc. 13.40 u HaxxmeM KHONKY BbimotHuTh npoBepky. Eciin Haxara kHonka BeiBecTn oru-
0alo1IyI0 110 pe3yJibTaTaM MPOBEPOK, TO AJIEMEHTHI PaMbl B IIPe/Ieax KaKa0ro oTceka Oy-
YT MOKpAIIeHbl TUOO0 B 3€JEHBIH LBET, KOT/Aa MpOBepKa MPOXOJUT, 100 B KpacHbId. s
JAHHOM pambl KO3 PHUIMEHT HCIIONB30BaHHUS MaTepualia pesbimaet 1.0 B aleMeHTax CThIKa
purens ¢ KOJOHHOM, puc. 13.41.

MpoBepKM OrpaHHYEHHA M NApaMETPLI NPOBEPOK

Tlele: EmmT|T|

+
1 Mposepka NPOYHOCTH I ﬁ OrpaHi4eHKA No NporkGan I
£ pecTHAA YCTOMIMBOCTE CTEHOK | — Koo PEHUMEHTE YCAOEME pataTkl
MeToguka nposepky Oryer

[+ IlnA caroro HarpyieHHoro aTcera

Horep otcera |5 vl

{* MHTerpantHan oueHka YoToiuMeocTH [teta-metoa) g Cozaath oTver |

= CHWM 11-23-81% n. 7

W {0TofpasuTe KoapOHUMEHT MCNOAES0EAHMA HECYW el cnocobHOCTLE BLINOAHWTE MPOBERkY |

[~ OTofipasuTe HoMEp oTCEKA

Mpuresanme. Jna pat 11 4 THNA B OTCERER KONDHHE! W PHIENA, MPHMEIKAOWHE K W8 CTEIKY, NPW PACYET AR
K03 PPHUWEHTOE MCMONESOBAHWA MW S3NACa SETOMATHYECKH YIMTEIESETCA KO3 PEHUMEHT YCNOEWHA padoTel 0.9

Beixon |

Puc. 13. 40
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Orufiaiiaa no PESYETATaM NPOBEPOK MpoBepKa MECTHOM YCTOMMMBOCTM CTeHOK. MHTErpaneHan oueHKa YyoToRuHBOcTu [teta-meTon)
K.03 POHUKEHT I MCNONB30E3HUA HECYLWEH CNOCOSHOCTH

Puc. 13. 41
13. Ilepeiinem Ha Bkiaaky Orpanuyenus no nporudam. Beibepem oniym B COOTBETCTBUH C PHC.
13.42. ITpu 3TOM OrpaHMYEHUsI HA BEPTUKAIBHBIE U TOPU30HTAJIbHBIE CMEIICHNS YCTaHABIIH-
BaloTCA aBTOMarudecku. [Ipu HaxaTuu KHONKM BBIMOJIHMTHL MPOBEPKY MPOBOIUTCS IMPO-
BepKa IepeMelleHH B 3aBUCUMOCTH OT BRIOpaHHOMN ONIMK Ha MaHenu Bua npoBepku. Y3isl,
JUISL KOTOPBIX ITPOBEPKA HE MPOXOIUT, OKPALITUBAIOTCS B KPACHBIM 1IBET.
14. CoxpanuM mpoekT moa uMeHeM “Pama_npumep 2.pwk” komanaoii @aiia = CoxpaHuTh

MpoBEPKK OrPaHUYEHHA M NAPAMETPEI NPOBEPOK

£ hecTHaA YCTORYMBOCTE CTEHOK, | = KoaPduUMEHTE YCNOEMIA patoTel |
3!1 [poBEEpka NPOYHOCTH %‘@ OrpaHH4EHs No NporkGar

OrpaHuueHua no nporkar cr. n. 10 CHul 2.01.07-85* "Harpyzku 1 eosgeiicTeun’

£ lBIT|T |x

Bua npoeeprm i~ MNpegensHele NEPEMELWLEHKA (]
(¥ BepTHKkankHEIe NEPEMELLEHHA PHrens B OTEe MepuEmmREHER
NEPEMELLEHMA PUrEns NEQEMELLEHIMA KOADHH
I'I 147 |4?.4
" [ OpM30HTANEHEIE NEPEMELEHUA KONOHH Q
[V 3a0aTh OrpaHM4EHHA MCHOAA [v i3a0aTE orpaHHYEHHA
W3 3 CTETHRO-TERHONOMHYECKMHE cornacHo Tatn. 22 I__
TpefoBaHUil CornacHo n. 2a CHull 2.01.07.85* {-‘
Tatin 19 CHuWMN 2.01.07.85¢
BeInonHKTE nposepky

MprrEyaHKE. TPH SETOMATHYSCKOM ONPELENEHHH MPELENEHEK BEFTHIANEHEK NPOrWO0E COMASEHD NPHMEYaHM 5
k. Tafn. 19 CHul 2.01.07-85" 3a nponeT NpMHWMMEETCA PACCTOAHMHE MEHIY EHYTDEHHMMM MOBERXHOCT Ak KOAOHH

Brixog |

Puc. 13. 42

13.3 Noabop ceueHnm

B I'emapn-A peanu3oBaH alnropuTM mojadopa ceueHUui M3rudaeMbIx 3JEeMEeHTOB, [S] Tabm. 2. Pac-
CMOTPUM paMy U3 TPEIbIAYLIEro MPHMepa W BBIMOJIHUM HNOAOOP HEKOTOPBIX cedeHuid. J{is Toro,
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4TOOBI aBTOMATU3HPOBATH COTJIACOBAHKE MTAPAMETPOB CEUSHHSI paMbl B MPOLIECCE 1M0A00pa UCTIONb-
3yeM MHCTPYMEHT “I'pynmbl ce4eHui” .

1.
2.

10.

11.

12.

Otkpoem mpoekT “Pama_npumep 2.pwk” komangoii ®aiija = OTKPHITH.

Boinonnum komanny MHcrpymenThl = OmnpenesuTs rpynmy cedeHuii, puc. 13.43.
IToka B Momenu HeT HM OofHOM rpynmbl cedeHuil. HaxmeM kHonky Co3aaTh HOBYIO
rpynmy 4 co3faaum rpymnmny “Purens xoHek” ¢ npaBuioM PaBHasi TOMIMHA CTEHOK M
MOJIOK, IIMPHUHA MOJIOK, puc. 13.44. D10 03HayaeT, 4TO Yy BCEX CEUCHUH B IPyMIE COOT-
BETCTBYIOIIHE TapaMeTphl OyIyT yCTaHABIMBATHCS PABHBIMU ITapamMeTpaM 0a30BOro ceve-
HUS1, KOTOPBIM SIBJISIETCSI IEPBOE CEYCHUE IPYIIIIBL.

[lepBbIM MOMECTUM B IPYIIY AONOJHUTEIBHOE ceueHue Ha purene - “Ceuenue 17, 3atem
“Ceuenue purens B KoHbKe” . [IocKoJIbKY paMa CHMMETpUYHAs, B TPYIITY TAKXKe MONAat0T
COOTBETCTBYIOILIME IIpaBble ceueHus, puc. 13.45. Haxmewm kHonky IIpumMeHHUTS.
AHanoruuHo coznaaum rpynmny “Kosonna” n nomectum B Hee ceuenue “JleBasi KOJIOHHA
B CTBIKE ¢ puresnem’”’, 3ateM “JleBast kosonHa BHU3Y . Haxkmem kHonky IIpumMeHuUTH, 3a-
TeM - 3aBepIINTD.

Cozaaum ceTKy KOHEUHBIX 3JIEMEHTOB U BBIIIOJHUM aHAJIU3.

Jist monbopa ceuennii BeimoaHIM KomaHay IlpoexTupoanune = Ilogdop ceuenuii ABY-
TABPOB MO MPOYHOCTH.

[Ipu Ha3HAUEeHNHU TapaMeTPOB MOAOOPA CEUEHUM, BKIIFOUUM OMNLMIO ““YUUTHIBATH OIpPaHU-
YEeHHsI Ha pa3Mephl” M YCTAaHOBHM OTPaHHUYEHUS U MapaMeTphl Noadopa kak Ha puc. 13.46.
KoadduumenTs! ycnoBuii paboTel Ha3HaYarOTCSA B COOTBETCTBUH ¢ [1], Tabm. 6*.
Haxwmewm xnomnky Ilepeiitu k mogoopy. Beidepem ceuenus “Ceuenue 1 (E-E)” u “JleBbiit
purens B KoHbKe”. [Ipu aTOM aBTOMaTHuecku BbiOupaercss PCY uist 3TUX ceueHwuid, puc.
13.47.

[Ipu HaxxaTuy KHONKY BhIMOJHUTH MoadOp, B MOJISIX cripaBa 0TOOpa)karoTCs HOBBIE Ma-
paMeTpbl MOCIIEAHEro BEIOpaHHOTO ceueHus, puc. 13.48.

[Tocne moxgbopa ceueHnit mapaMeTphl CEUEHUs PUTENsi B KOHbKE U3MEHSIOTCS B COOTBET-
CBUHU C NIPAaBUJIOM I'PYTIIIbI CEUEHUH.

Tax kak pacnpesesieHne MOMEHTOB Ha paMe 3aBUCUT OT paclpe/iesieHus )KeCTKOCTE!, mpo-
1ecc 1noaoopa J0HKEeH ObITh UTEPAlMOHHBIM. {7151 BHINOJIHEHUsT UTepallud HE00X0IUMO
HaXkaTb KHOINKY BBINOJHUTB cTaTHYeCKMIi pacdyeT U OBTOPUTH 1OAOOp CEUEHUS.
ITocne HeCKOIBKUX UTEpALUil BBIITOJIHEHUE ITPOBEPKU MPOYHOCTH JAET PE3YJIbTAT, MOKa-
3aHHbIN Ha puc. 13.49.

C0343HHE K pEAAKTHPOEIHHE FPYNN CEYEHHA E

TerywWwaA rpynna

I j | CosaaTe HOBYHD Fpyrmy I YoanuTe Tekywyo rpynny |

Cosaate FpYnnkl CEYEHME N0 Yr004SHMI | W StaeHUTE MPAEMN0 rpyYnns! | YganuTe Bce rpynnel |

- I'IpaBuno ANA CEYEHHA B rpynne [ CEHEHHH, HE EENHYEHHEIE E TPYNnEl

%" PaBHaA TOMLMHA CTEHKH M Mook JEBan KONOHHA BHW3Y

JEEaR KONOHHA B CTEIKE C PHMENEM
NeBkif pUrens B CTEIKE © KOAOHHOR
" Bre napaneTpel CeYeHMi OoMHEKoER! Neskiit prrent & koHbRE

MNpaBan koloHHa EHW3Y

MNpaBan KoNOHHE B CTRIKE © PUrenst
Mpaekii pUrene B CTEIKE © KOADHHON
— CeveHus rpynnet MNpaELI pHrenE B KOHEKE

Ceverue 1

Cevenue 1[npas)

o PaEHaA TOAWMHA CTEHKH M NOAOK, WHPMHE NONOK

(-. P'aEHaA BRICOTE CTEHEM

[NepEoe ceveHUE rpYNNEL ABAAETCA BaS0ELIM

HazHauuTe GazoE0e ceYeHWe | HOankTe ceYeHWE | JofaEmTE CEYEHHE B FRYNTY |

MpuraeHTE | 3aeepuwmTe |
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Puc. 13. 43

Hazgarue rpynne IPurenb KOHEK,

[paBrno 4nA CEMEHMA & rpynne
~ PaBEHaA TOAWKWHA CTEHKH M Mook
v

AEH3A TOAWKWHA CTEHEM H NON0E,, WHMPHUHS I'IDJ'IDK?

" Bce napameTpel ooMHaKoss!

" P'aBHaA BLIGOTE CTEHKH

MpuHaTE | OrreHUTE |
Puc. 13. 44
Co3faHWe W pefakTHPOEaHWE N CEYEHHA E3
Tekywas rpynna
IPHI’B.ﬂb K.OHEK, j CosmaTe HOBYH FRYnnYy | H0.an9TE TekyWY Fpynny |
Cos0aTe FRYNMEl CEYEHMEA N0 YM0I4EHMID | M 3EHMTE NPAEMAD FRYNNE! | Yaanure BCE rpynnel |
 TpaBwno ANA ceveHME B rpynne —| [~ CEYeHUA, HE BAMEHHEIE B FPYNNE!
| PAEHAATOALMHE CTEHKH M MEAnK: NeEaA KoAOHHE BHUSY
{% | PaEHaA TONWMHE CTERRH M oADK, WHPHHE N0k Nesan konokHa & CTEKE G parenst
L -l NEBLIN pUrent B CTEIKE © KONOHHOMN
" Boe napameT o CEYEHUE OaHHaK O] MNpaean KoONOHHE BHKEY
Mpaean KOMNOHHA B CTRIKE © pHrENER
! FaEHad BRICOTA CTEHKM

MNpaBeIlil pHrens B CTEIKE © KONOHHON

r— CeueHWA rpynne!

HEQBDB CEYEHHE TDYNMEl AENAeTCH Gaz0ERIM

Cevenme 1

Ceyerue 1[npas)

JeBEIA pUrenk B KOHERE
Mpageii pUrens B koHeke

HasHauwme dazoene ceveHue | HoanuTe cedeHue | | ToGaEUTE CEMEHWE B FpYnny I

[EMMEHKT | SABEPLUMTE |

Puc. 13. 45

ABTOMaTHIaUMA NoA00pa ABYTABPOELIX CEYEHHHA

rMapateTpel Noatopa ceYeHHi
KoagpuumeHtel yonosni patoter—— [~ War okpyraensma [rm) TonwmHe! nuetos no FOCT 19903-74+
FC ANA PHrensk |1 BLICOTS! CTEHKM I‘]D % TanHe copramet
¥C 407 ERAFHME KONOHH ID.EI W HpKHE! nonakK I'IU {~ COKpaLeHHEIE COPTatEeHT
T () R R ID'E‘5 i~ OrpaHHyEHHA Ha pastepE (i)
MUH. ToMWMHE NoAkK I‘I 0 MuH. ToAWMHA CTEHKH IB
HavaneHan rHbkoCTE CTEHKM I‘I 30 Make. TonwwHa naakK (40 Makc. TonwHHa CTEHEH |3D
PaccToaHWe Mekay NonepedHeitu petpandd (rr] | 1000 M MH. WHPKHE NOKK 200
P &K, WKPHMHE NOMKH MUH. BEICOTA CTEHEM
Koa dduumMeHTEl &K, 8w & f |1— |1— |1— = &00 500
[ TuSkaa cTeHka W BEINOAHWTE CTATMYECKMEl PACHET MOCAE ZaBEpLEHUS [V YuTbIBETE OrpaHYEHIA Ha PASMEs]
[ YaoBneTEORATE OrpaHMYeHIA No CEECY Mepeimu k nogGopy Brrog | OTMEHMTE |

Puc. 13. 46
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ABTOMaTW3auMa noabopa ABYTaBPOBLIX CEMEHMWH
— Brifiop ceveHWA 4nA nogfopa NapareTpos = =
NeBan KONOHHE BHUSY [4-4) BAPHOM AEYTAER | .
NeEan KonoHHa B CTeike . purensm [B-B) — MapaMeTphl CEAPHOrD CedEHMA (M) 2|
ELIf DUTE1b B CTEIKE & KonoHHol [B-B ——— =
Z1 WupkHa BHewHel noaku [B1) 250 r ﬂ
ToAWMHa BHeWHER nosku [h] |1 0 r ﬂ
v Bricota ctemku [h] 200 I ﬁ
Ll..T.—'-— TomuuHa credkd (b) IBEI— [ 2
WptHa BHYTpEHHER noakiK (B2] (250 r Q
-

KortuHauma 7: L1+L2+L4+LE TanwnHa BHYTpEHHE noakw (h2] |10
Anement 520 Mz=-428 kH*m,  Nx=201kH, Gy=107kH

[~ HamenuTs npodns ceusHUs

BrinoaHuTE noadop WTHEHHTE MagGap |

[ 0auHaKoEan WHpHHa Noaok, B | KonuposaTs | MpurerTE |
BINOAHHTE MPOBEPKY

[~ CHMMETPMHHOE CEYEHME

HasHauuTe naparmeTpel noatopa | (JE‘ BeINonHMUTE cTaTHYEcKMiA pacyer | 3aEepwmTe nogdop | OTreHuTE |

Puc. 13. 47

ABTOMaTHIauMa noabopa AEYTABPOELIX CEMEHWH

[x]

— Breifiop ceYeHWA 009 Nogdopa napaMeTpoe =
NesanA konoHHa BHUSY [A-4) Coaptoi aeyrasp |
NeBan KONOHHE B CTEIKE & pUranet (E-R)  MapaMeTpel CEApHIrD CedeHMa (] 2]
Neesii PUrEb B CTEIKE C KOOHHON B-B —_
e 1[E-E) . Z1 WHpHHa BHEWHEE noakm [B1) 280 I~
Wrek & koHeke (-] —
TonuuHa erewHed nonkm9 (1] |1 ] | ﬂ
1 Bricora crenkwM [h) 200 r ﬁ
a
TomuuHa cTenkM (b) ED e
T I
WpiHa BHYTPEHHER NoakK (B2] (280 r
Kortunauma 7: L1+L2+L4+LE ToAWwKHa EHYTREHHER NOkK [h2] 10 |
Anement 52 Mz=-428 kH*,  Mx=-201kH. (=107 kH
- [~ WameHHTs npogune cedeHMs
BrinonHuTe noatiop OrmeHuTE nogtop |
[V DauHakosan wvpuHa nonok B | K.onupoBaTe | TpHtEHITE |
BINDAHKTE NPOBEQKY
[T CurameTpuyHOE CeveHMe
HazHauuTE napameTpel Nogsopa | (ﬁ B EINOAHMTE CTATHYSCKMA pacyeT | 3EEEpWHTE NoASoR | OTreHUTE |

Puc. 13. 48

DruBaioila o pesybTaTam Mposepok TpoBEpKa NPOYHOCTIA i KPUTHAECK MY BBKTOPY
Koo porumerTsl UenobsosaHs

¥
\

Puc. 13. 49
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13.4 MNpoekTnpoBaHme y3nos

B aTom paznene penraercs 3ajaua aBTOMaTU3UPOBAHHOTO IIPOCKTUPOBAHUS y3JIOB OMIMPAHHSI KOJIOHH
Ha QyHIaMEeHT U (IIaHIEBBIX y3II0B.

1. Otkpoem npoekt “Pama mpumep 2.pwk”.

2. CozgainM CeTKy KOHEYHBIX 3JIEMEHTOB U BBHIIIOJIHUM aHAJIH3.

13.4.1 Ba3bl KONOHH

3. Bemonnum xomanny IlpoekTupoBanue = PacueT onopHbIX y3/10B KOJIOHH. B quarno-
TOBOM OKHE KOMaH1bl, puc. 13.50, He00X0IMMO YCTAaHOBUTH MW MIPHHATH 110 YMOJITYAHUIO
MapaMeTpbl CBAPHBIX IIBOB, pUC. 13.51, 1 KOHCTPYKTUBHBIEC MTapaMeTpbl, puc. 13.52, uc-
I10JIb3YEMBIE IIPU pacyeTe y3ia.

4. PCY s npoeKTUPOBaHUS y371a yCTaHABIMBAIOTCS aBTOMATHUYECKU 10 pe3yJibTaTaM aHa-
mu3a. [Ipu Haxxatnn kHonk KomMImoHoBKa onopbl IPOU3BOJUTCS] aBTOMATUYECKasT KOM-
MTOHOBKA y3J1a ¥ BEIYUCISAIOTCS K09 puimenTs ucnonabzoBanus, puc. 13.53. [lpu Haxkatuu
COOTBETCTBYIOILMX KHOIOK Ha raHenu PacyeT onmopHbIX y3/10B KOJIOHH MOKHO BbIBECTH:

® OCKM3 y3I1a;

e OT4eT IO pacuety y3iaa B popmare Word,

® D5CKH3 CBAPHBIX IIIBOB.

KonoHHa

r— MapameTpel Gask! KoAoHHE!

[NapameTpel ONOPHOMD Y303 He ONPEaEneHe!

WUl apHHPHOE OMMPaHME HA PYHLSMEHT
i PacueTHele CONETAHMA YoHAWE, 3nemerdT M5l ———————————

K purepuil M [kH] Iz [kHr) 0 [kH]

Max N -0.23 3526
Max O 5431 0.23 3526
Min Sigma 5431 -0.23 3526
Max Sigma 1276 -0.23 316

[~ BEINOAHMTE PaceT No NPEBkIM 3 AEMEHTar
K. pepMUMEHT YCOEMEA patioTel o 1
K.om dopuumerT yeenuuera Musr v Q 1.15

¥ MNpu pacyeTe aHKkepHbI GOMTOE pACCMOTRETE BapHanT 0.3

[V PacyetHble conpoTHENeHWA Goaros no CHWM 11-23-81, Tas. B0

[ 3anpeTuTe WSMEHEHWE NapaMETPOE Y5Na B G838 LaHHEIX

& [apaverphi cEapHEIX WEOE

& KoHETpYKTHEHEIE NapateTpEl

Mokazare HanpAxeHWA B CEAPHEIX WEaX

KomnoHosxa onope | MokazaTe ACKME Yana | [Nk asaTs EECHETHUID GHEMY
CoznaTe OTYET N0 PacYsTy Y3na | SaEeplTE Chpoc BCex PESYNETATOE
Puc. 13.50
MNapaMeTpel CEapHBIX WEOB Ed |
— PacyeTHoe conpoTHEAgHKe yrioseix WEoe [MMal ———— — KoaddumeHTel

Fwl, Tatin. 2. CM 16.13330.2011 | beta_f |D.?‘ gamma_wf |1.D
|1 a gamma_wz |1.D

Run ana cTam C255 370 beta_z
Fiwz = 0.45Fun 167

— PacyeTHoE CONpOTHEAEHME CTEIKOBEI COSaUHEHME ... [MITa] —

Rwp=0.85Ry, Tatn. 4. CMN 16133302011 I2IJ4.EI

MpUHATE | OTraeHuTE |

Puc. 13.51
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YCTaHOBKA KOHCTPYKTHBHLIX NapaMeTpos |
F.OHCTPYKTHEHEIE NEPAMET PRI, MPMHUMAEMEIE MM PACYETE ONOPHELX Y3N0E KOAOHH MO YMONHaHKID
1 { MUHHMENEHOE PACCTOAHKME OT KPAA MAKTE L0 KONOHHE! 10 % (M) 50 ﬂ
2 b LHMFMENEHDE PACCTOAHKME OT KPAA NAMTEN 00 KOAOHHEN N0 [ria) a0
3 M MHMMEAEHDE PACCTOAHME OT KPaA MAMTE 40 SHEEPHOM MAWTEM (k] 10
4 T OAWMHE QHAPPE AR [Fr] 10
3 TOAWKHE TpaBEpCE [brd] 10
3 FaccToaHue oT ocu CeveHUA L0 GUADPET e [Fata] 100
7 B MHMFMENEHDE PACCTOAHME MEHLY CEANHEIMM WEARM [Fikd] i}
2 b MHMMEAEHEIN paStER KATETA CEIPHOrD WES SHKEPHAA MAMTES-TIIMTS (k] 2
| W MpMHE SHKEPHOM NNSCTUHE (B LMaMETPaY OTESPCTHA 404 ST | 3
10 M HHHMENEHDE PACCTOAHME OT GOATA 40 CTEHKM TRABERCE! N0 Y (k) 15
1 b lHUrAE IEHOE PACCTOAHME OT G0Ta TPABEPCE! 40 MAMTEI N0 X, [Fika) B0
12 B HMFMENEHEIR CBEC SHKEDHON MNACTHHE [Fba) 10
13 W MpMHa NonokE, peGep o # (k) L]
14 lurHa nnnnk. nefen Aoy (e BN -
4 I I »
MpUHATE | OTreHHTE |
Puc. 13. 52
KOMNOHOBKa ONOPHOA NAKTBI B
 MNapameTpel pyHlareTa | [ Pasmepsl nauTel [m)]
K.nace npouHocTH BeToHa E125 vl Pastepno® (530 Pasmepno'’  [50p v
P T E !
ACHETHOE CONPOTHENEHHE OWHA 36
caxaruo MMNa 75
OTHoWEHWe nnow aa4
sepirero ofpesa pyraamerra |1.0 =50 M
. FADWL M SNODHEH MAMTE PaccrTosHue mMekay WeHTparu Somos no 'y ﬁL
[~ MapateTpel SaToB0ro CoBAMHEHAA Pazsmepbl ce4eHHa KonoHHE k) “T/ w
Mapka cTand Gommos IBET3Kn2 vl ’7 Cevetue 5265400, TonwmHe f1:f2w 10:16:8 500 e ———— -
DuareTp Goirae [rr) ISB ﬂ [ HuuTeiEaTe TReHHe npW pacyete NC 3 nemerTos: @
PacueTHoe CONPOTHENEHWE I
pacTseHun [kMNa) 155 ‘ d
K.onuyecTen G0IToE |2 OnuMK BEINOAHEHWA PACYETa
DnvHa cTopoHel aHkepHol — [157 (% Onpene s BCE NapareTpbl y3na
AT [bbd]
= MNoofpars pasMepel, He MEHAA AMAMETP BOATOE M KATET WES -
" TMogoSpars gMaMerp GoTOE, HE MEHAA PaSMEpE! NAMTE!
=M IOTHEOCAEHMOBRIE 3 NEMEHTEI
2 r‘ nDUBEDHTb SR (PR MarcumansHos PESETHEHDE HANPAKEHAE NOg,
K.aTer ceapHoro wea [rr) 5 OnopHoR NavTo - 1.73 MMNa
EBaDHbIE WEEl COBAMHEHHA KONOHHE! C MAWTOR
Bricota nogaueku fetona (ke 100 T —r IB_ TKU?q’f:euﬁim;:-cgoagbaosanm no
Horep weennepa 224 . —
K.areT coegmHeHms cTeHka-namra (M) |5
3 | [=] K.oa ®dmumenT nononssosanua: 0.25 BbINoAHITE pacuer TMpMHATE pastepe! OTreHuTE

Puc. 13. 53

13.4.2 ®naHueBble cOeaUHEHUN

5. Bemonaum komanay IlpoekTupoBanue = Pacuer ¢uiaHueBbIX coequHeHuii. B quano-
TOBOM OKHE BBIOOpa CEYEHHUI YKa3bIBAIOTCSI CEYEHHs, ISl KOTOPhIX OYIET MPOBOIUTHCS
npoekThupoBaHue (ianues, puc. 13.54. Bribupaem “CTbIK J€BBIX pUTeNs U KOJIOHHBI U

“Ceuenue 1.

6. Ha cnenyromeii nanenu B okHe Coeamnenme BbiOMpaeM “CTBIK JIEBBIX pUTEIsl U KO-
JoHHBL”, puc. 13.55. YcranoBiuBaem nmapaMeTpsl CBapHBIX IIBOB U KOHCTPYKTHBHBIE Ta-
paMmeTpsbl, UCIoNb3yeMble pH pacuete y3ia. PCY s npoekTHpoBaHus y3/ia ycTaHaBIIH-
BAaIOTCS] aBTOMATUYECKH IO pe3yIbTaTaM aHaIH3a.

7. Tlpu naxxatuu kHonky KomMmoHoBKa y3/1a MpoU3BOJUTCS aBTOMaTH4YeCcKasi KOMIOHOBKA
(dbnaHa, ¥ BRIYUCISIIOTCS KO3 GUIIMEHTHI UCTIONb30BaHus, puc. 13.56. IIpu n3menenun
KaKHX-TMOO0 MapamMeTpoB y3i1a KOA(PPHUIIMEHTH! UCTIOIb30BAHUS aBTOMATUYECKH TEPECUH-
TBIBAIOTCS. J[71s1 TapaHTUPOBAHHOTO TIepecueTa Kod(hPUIMEeHTOB UCTIOJIb30BaHUS, HE00X0-
MO HaXkaThb KHOIIKY Pacuer u oTo0pakenue ¢pianuna.

PyKO BOACTBO MNMoOJib30BaTeNA
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8. B okne Coenmnenue BrioupaeM ¢uaners o “Ceuenuto 1”. Ha puc. 13.57 nmokasaH pe3yib-
TaT KOMIIOHOBKH y371a.

PacueT naHUeBbIX Y3N0B

CoggrHe e

BbiGop CeYeHWAd anA pacdeTa pnaHueBLIX CoeQHHEHWH

K.oHek

CThIK. NPaEBRIY QMMEAA W KOAaHHE!
CeveHue 1

Cevenue 1[npae)

Brifpare |
OTrieHa |

BriGpate Bce |

Puc. 13. 54

i~ MNapareTpel ¢naHLEBoro Y3na

MSMEHWTE CMMCOK COSOMHEHMA |

" Bug, ¢naHues0ro yzna

K.ocobi cTeik purena ¢ KonoHHoH

— PacyeTHEIE COMETEHMA YCUWEA, 3nemeHT N2E

’7(3’ Crpaea ot ceveHua

Kpirepui N [kH) T [kH] | Mz teHen |
Max O -399.0 -2630.1
&« Sigma_nap |  -409.1 -395.0 26301
& Sigma_sH 5.5 -£21 -345.3

PacyeT ®naHUEEara CTIKE N0 3NEMEHTY
{~ Cnesa or ceveHma

[~ 3anpeTWTb M3MEHEHWE NaPAMETPOE Y313 B a3e 0aHHbIK

KormnoHoska Yyzna |

Mokasare ackus yzna |

Cospare oruer |

3aBEpILMTE |

Chpoc Boex pesYnETaToE

| HacTpolika okpurnenua |

@ [lapameTpel CBapHLIX WEOS | &) KonctpysTHEHsIE NapareTpe: |

HazHaueHWe W pacyeT NapaMeTpos diaHLEeBOro CThi

Puc. 13. 55

— Pasmepel cevetui h'b, b17h1. b2*ha [kr]

| Crees o dnanua | 2031%8, 400%10, 400%16

| crpaga o7 dnanua | 2031%6, 400%14, 400+14

JTluareTp GoaTos [pr) 24

JluareTp oTEEPCTHA Noa,

— NapaMETpl BRICOKONPOMHEIR GOTOE

ThIK NEBLIK PUrens W KONOHH

i~ MapareTpel SAaHLa

Tonmumrna (k)

|25
I?B
|C345 - l

Pazmep BbICTYNAIOWLEN YACTH CO
CTOPOHE! HAPYHHOE ok [Fr)

Mapra cranu [ratn 51 CHulM)

Ll kpraHa [para) |44D
Bricora [mp] |2T EO

[~ PasmelleHIWe NpogonsHe: pefiep diaHuLa

Pefip oo eropaHs] BHTRERHER okl [

FEfpo co CTOpOHE! HEPYHHON MOkH

Tonwmua [rr] 10

200

[¥ Brawuare pefipo B ceyeHue Npodiing

Mpreazka (]

 MonepewHoe pefpo————————— |

— KaTeTel CEapHEIX WEOE [kb]
CDE&MHBHHQ Mok a-PASHEL

A

CoeaHHEHHA CTEHKA-PAaHEL

ﬂ

[Mpvesgermoe [ 1809%, 400%229, 400%21 | | gomn 27
CPCYEBOoA enaHUE | hjapga cramd Gomeos
T 40
N (<H) 0 [xH) I Wz [kHr) | [Tatin E1* CHuM)
-AE.4 -2630.1 MucnofomoBEpALY |
G696 -46.4 -26201 Baonk nonkM
-47.8 0.3 -345.3

Baonb cTeHkM co cTOpoHE!
HapY#HOA NoAkH

Enone cTeHkM oo cTOpoHE!
EHYTPEHHE} MOnKU

ul il el

[ PaccToaHKe Mesay Sonratu [
B panax a0is nonok

Prna 1f W HapyxHoi noakof *
Pana 2f W HapyxHoi nonkoi *
Prna 3f v BHYTpEHHEN Nonkoi
Pana 4f W BHYTPEHHEN NoAkok

*¢ BREWAEH CIOPORE! NORKY

PAnoe cnpaga 1 cnesa o cTeHkM
Proa 2f v nepeoro Gonra  cTeHkH

Pana 3f W nepeoro Goama cTeHkM

CTEHKM, MPHMBIKAHILLAMM K
HapY#HOA Nonke
CTEHKM, MPHMBIKARILLAMM K
EBHYTPEHHER noke ™

B RINICAREMBIE DEREMEITEb)

a0

440
T EE - fl
270
+elee w2
<J 130
4|+
+|+

2160

OrofpasuTe ceusHWe
((:' Caesa
a

" Cnpaea

OrofpasuTe Ha BHae
‘ & Mposkumo HIE " Anmpel HANpFHEH

7~ oo HUMEHTEl HENONESOEaHHA

9 T

i

205

|130

—

MpeHetperaTe pacT ArHBAIDWL |1 il M
| BonToe EHEwHEH Nonkw o.63 HANDAHEHHAMH B NOACE MEHES a
| BOnTOB BHYTREHHER NoNKkK |0.00 s | e | S — |
| BonTos cretikn |0.92, 0.00
| Ha AefCTEME NONEpEYHON CHMEI |D. 1z HazHauMTE NapameTpel | BEINOAHWTE pacyeT |
| CeapHeix WeoE nonok 0,51
| CeapHibix WEOE cTeHkK |o.74 MpHHaTE | JaBepukTE | Orrtenute |

PyKO BOACTBO MNMoOJib30BaTeNA
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HasHaueHWe 4 pacueT NapaMeTpos GnaHyesoro cTeika "Ceuenye 1" [ ]

— Pasmepel ceveHui h'b, b17h1, b2*h2 [kr]
| Crees o dnanua | 770%, 400714, 400%14
| cnpaga ot dinaHua | 770%6, 22010, 220*10

r~ MapameTpbl BLICOKONPOYHENX BOTOE

JluareTp GoTos ()]

TuareTp oTEERCTUA Nog,

TonmuurHa [rr)

Pazmep BbICTYNADWLEN YaCTH CO
CTOPOHE! HADYHHOE MOk [Far)

I apra cramu [ragn 517 CHulM)

|C345 - l

PazmetleHie npogonsHe petiep dnaHLa
v
v

Pefipo co cTopoHE! HAPY#HOE NonkH

Pefipo co cTopoHe! BHYTPEHHETN NOAKK

K.aTeTel CEapHBIR WEOE (M) —— |
CDE&MHBHHQ Mok a-PASHEL

CoeaHHEHHA CTEHKA-PAaHEL

]

| Mpreenennos [ 7ee*s, 400%14, 400%18 Form 54 13 hd
~PCHBOCAY gmaHua———————— | Mapra cTam Gomes 0% =
M [H) O [kH) | Mz [kHm] | [ratin 617 CHull)
-IEEE 964  Yucno GoToE B pAlY
-202.1 -104.9 -464.0
Baone nonku |4 3_
-1598.9 728 3EE.9 B
A0b CTEHKM GO CTOPOHE! I—:[
~ Naparerpeidnadua — ] ;apgmHan noakH ! =
A0k CTEHKM GO CTOPOHE! I—:[
s el 44l EHYTPEHHEN NoAKH 4 x|
Bricara [mr)]

[ PaccToaHue Mexay Sonratdu ()]

B panax E0ons nonok

Fana 1f W HapyHoi noakoi *
Pana 2f W HapyxHoi nonkoi *
Pana 3f W BHYTpEHHERN Nonkoi *
Pana 4f W BHYTPEHHEN NoNkok
*¢ BHeAed cropors) NORKY
PAnos cnpasa 1 cnesa oT CTeHKM
Pana 2f ¥ nepeoro SoaTa CTEHKH

Pana 3f W nepeoro Goara cTeHku

CTEHKM, MPHMBIKARILLAMM K

HapY#HOA Nonke

CTEHKM, MPHMBIKARILLAMM K

BHYTPEHHEH Noke ™

111 11T

HERINICAIEMEIE NAHIMENb!

000 «AsTomaTtm3auma MNpoekTHbIx PaboT»

440
EEIEXS AR
% &) @ 5.2
e 5
@@ a0
&|e
310 &|@
&%
&%
e a0
__eefee 5343
Yy ——

kroles)

OrofpasHTe ceveHHe

((:' Cnesa &

Cnpasa

OrofpasiTe Ha BHAE
‘ " Aniope HanpseKEHui

& Mpoekumo X2

1~ Ko HUMEHTEl HENONES0EaHHA

MpeHetperaTe pACT ATMBAILL M Iw— M
| BonTos BHewWHEH nonkk |69 HANDAHEHHAMH B NOACE MEHES
| BONTOE BHY TREHHEA NONKKH |IJ.55 s | (=] | HacTpoiika okpyr neHHs |
| BONToOE CTeHKH |D.96, 0.96
| Ha AEHACTEHE NONEPEYHOH CHIb |D.28 HasHauuTe napareTpel | BEINOAHWTE pacyeT |
| CeapHbix WEoE nonok 0,73
| CBapHEX WEDE CTEHIH |D.6T MpHHATE | B CiTraeHMTE: |

Puc. 13. 57

13.5 Mogaenb pambl NPOM3BOILHOrO BMAA

PaCCMOTpI/IM IIPUMEP MOCTPOCHUMA paC‘leTHOﬁ MOJCIIN paMbl ITPOU3BOJIBHOI'O BHU/Id, ITIOKA3AHHYIO HaA

puc. 13.58.
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- ‘ Ve £0.000
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O
‘ 2D
\WL
|
|
9000 8500 !

Co3nanue pacueTHO MoaeTH

22. Cozmaem HOBBIN TTpoekT komaHaou Paiia =>HoBas cxema. BeiOupaem onruio Pama npowus-
BOJIbHOI KOHurypanuu, 3anonasem noie Hazpanue npoekra, puc. 13.59.

PyKO BOACTBO MNMoOJib30BaTeNA
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— BriSop BlL0a KOHCTPUKLMK
= Tunoean pama (" CermeHTHas pama

¢ Para npoMsE0nbHOM KaHPHrYpaL I " TUNOELIE Y3k COMPAHEHMA

r— P'ama npoMsE0EHOR KOHEWrYpaLmH9

Hasearue npoekta  |Mpouzsonshan pana|

[NpuHaTe |
OTHEHHTE: |

Puc. 13. 59

23. [locne Haxarusi konku IIpMHATH NOSABISETCA MaHENb 33JaHUS T'€OMETPUM IPOU3BOJIBHOM
pambl, B KOTOpOH 3anonHseM noie I'pysoBast mmpuna, puc. 13.60. Bee pa3meps! 3agatoTcst
B MUNIUMEMPAX.

24. TlocTpoeHue pacueTHOW MO/IETH IPOM3BOJILHON paMbl HAUWHAEM JINOO C 3aaHUs TOYEK, THO0
C 3a/1aHUs JIMHUM, HAa KOTOpbIE 3aTeM OYIyT CCbUIAThCSI KOHCTPYKTUBHBIE 3JIEMEHTHI pambl.
Haunewm c 3aanus nuHAN OCel KOJIOHH — KHONIKA JInHuM.

25. Boibepem Hauano koopauHat Ha ocH I mo ypoBHto 3emuu. [lanens 3agaHus nepBoi JTMHUU
nokasana Ha puc. 13.61. [locie Haxxatus kHonku IIpMHATH H300paXkeHNE TMHUU MOSBISETCS
Ha 3kpaHe. Cinenyromue JIMHUY UMEIOT KOOPINHATBI:

9000, 0, 5200; 9000,0, 5200+4443;

9000, 0, 5200+4443; 9000,0, 5200+8293;

9000+4500, 0, 0; 9000+4500,0, 8686;

9000+4500, 0, 8686; 9000+4500,0, 14449;

9000+4500+8500, 0, 0; 9000+4500+8500,0, 6880.

PesynbTat nocie BbIxoaa U3 KOMaH/bl CO3JaHMsI IMHUHI U 3a/laHUsl TEOMETPUM paMbl [TOKa3aH

Ha puc. 13.62. l3menenue 1sera QoHa, JUHUMA, TOYEK M METOK BBITOJHIETCS KOMEHIION

Bun = IMapamerpsbl n3006pakeHust MOAEJIH.

FafaHWe reoMeTpyH NPoOUSBOALHOR Panbl

HaseaHWe npoekTa InpDMSBDﬂbHaﬂ pataa-1

Tpyz0Eaq WHpMHa [Far] ISEDE‘ Ko hpHUMEHT HAAEKHOCTI ), |1

M2 OTEETCTEEHHOCTH

[ FEeOMETDHA OCEBRIK MMHWEH — |
oS8 [E0METPMA KOHCTRYKTHEHEIX 3 NEMEHT O |

TokM | MuHmm |
(=) Y511 conpsskeHus |

" CTaHo apTHEIE MaKkpos NEMEHTE MpuHATE |

K.patiHue konoHHE! | Nesrii W NpaEsIi pUrem |

OrreHITE |

Puc. 13. 60

Harep |1 teTon zanaHHA ||'|0 KOOPIHHET aM 'I MpuHaTh |

»1 ID Y1|D 71 |5gug SaEepLMTE |

®2 |0 20 22520046380

Puc. 13. 61
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26.

27.

28.

29.

30.

Puc. 13. 62

[Ipogomxum co3naHue JUHUN, BBHIIOJHUM KomaHny I'eomerpusi = JluHum u BbIOEpeM B
MeHIo MeTop 3aianus “3aiaHue 1o IByM Toukam’’. YKa3biBasg COOTBETCTBYIOUIUE TOYKH, CO-
3/1aJIMM JTUHUU IO OCSAM >KE€CTKOCTU purelei, puc. 13.63.

OxoHuaTeabHBIN PE3yJIbTAT NT0Ka3aH Ha puc. 13.64.

Crnenyrolee aeiicTBUE — CO3/JaHUE KOHCTPYKTUBHBIX 3JIEMEHTOB € NMOMOIIbI0 KomaH bl I'eo-
MeTpusi = KoHCTpPYKTHBHBIE 3J1eMEHTHI.

Ecnu noste UM 31eMeHTa He 3al0IHAETCS, JIEMEHTY IIPUCBAaUBAETCS CTAHJaPTHOE UMSL.
Bri6upaem Homep nunuu 1. [Ipoduiib KOHCTPYKTUBHOIO 3JIEMEHTA PaMbl MOKET OBITH JINOO
CBapHBIM, TUOO CTaHAAPTHBIM IPOKATHBIM C€YeHUEM. B 1aHHOM cilyyae HCHOIb3yIOTCS CTaH-
napTHbele cedeHud. [IpuBs3ky smeMeHTOB OyJaeM NMpPOBOIUTH MO HEUTPaJbHON JMHUH, PHC.
13.65.

Jl5ig 3a1aHusl cCeUeHUH KOHCTPYKTHBHOTO 3JIeMeHTa HakuMaeM KHonky KoHueBble ceuenus,
U Ha TaHemu, puc. 13.66, BbIOMpaeM HOMEp cTaHapTHOTO ByTaBpa. Haxkumaem IIpumMeHuUTS,
BO3Bpalasich Ha naHesnb Co3jaHue KOHCTPYKTHUBHBIX 3J1eMEHTOB.

AHaJIOIMYHBIMU JEUCTBUSIMH CO3Aa€M KOHCTPYKTHUBHBIE JIEMEHTHI 10 BCEM OCTAJIBHBIM JIM-
HUsM, puc. 13.66

3anaTb AMHKID

Horep IB MeTon zanaHHa Il'lo AEYM TOMKAM j

Taukal |2 Touka 2 IB

EEEPLUMTE: |

Puc. 13. 63
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Puc. 13. 64

Co3AaHHE KOHCTPYKTHBHBIX 3NEMEHTOB
Homep anemeHTa WA 3 nemeHTa IKDHCTD.S et 1
MPHEASKA K OCEE0R MMHMA TN CENEHWA
| 0
M T |1 B BKTOR OPHEHTALMH " CeapHoe + CTaHgapTHos
Tun anererTa
Pacnonoxerue II'ID HEFTPANEHOMN AH4HAK j IHe onpeasneH j

OHUEEEIE CEYEHHA nDEﬂBaDHTEIIbHD

FPegepc auHHM |
MapatdeTpel CeTkM Pegepc 3 neteHTa

@ .08 P PULHEHTE PACYETHEIX AAMH | Coznars JaBepuTe

Puc. 13. 65

I1apar.|e1pb| CEUEHMIA KOHCTPYKTHBHBIXK 3NEMEHTOB

MpokaTHOR QEYT 2ER I
CTOACHM 2092 | rocT s23ses |
Y b [retra)
" Hopranstei [B) I f.,]‘ bt |348
5 S () |10
" [upokononodHsA (L) h —'Z b [pra] 15
A emZ] 139
& KonorHen (K] Iz (crd) | 31249
iz [rama) (1499
K.onWpoeate YeraHoeute | OTriEHHTE [pHMEHITE

Puc. 13. 66
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Puc. 13. 67

31. 3aganuie reoOMEeTPUH Y3JIOB COMPSKEHHS] KOHCTPYKTHUBHBIX dJieMeHTOB: ['eomeTpusi = ¥Y3ibl
conpskeHuii. C MOMOIIBIO 3TOW KOMaHAbl MOKHO BBITIOJTHUTH JIBA ICUCTBUS:
® B y3JIe CONPSKEHUSI HECKOJIBKUX KOHCTPYKTHUBHBIX JIEMEHTOB OCH KECTKOCTEH MOTYT HE
nepecekarbcs B OAHON To4Ke. J[71s1 TOro 4To0bl 0JTHO3HAYHO OIPEIETUTh MOJIOKEHHE y3i1a
KOHEUYHO-JIEMEHTHON CETKH, MOKHO BBIOpaTh MO0 JBa dJ€MEHTA U YKa3aTh y3el Ha Iie-
peceueHnn ux ocei, 1100 BHIOPATh OJMH AJIIEMEHT M YKa3aTh y3el B II.T. CEUCHHUS;
e IS y3Jla COMPSIKEHHSI MOXXHO HAa3HAUUTh KOHCTPYKTHUBHOE HMCIIOJIHEHHE, BBIOpPAB €ro u3
BBITIQJIAIONIETO CIUCKa, puc. 13.68.
32. JIns ocHOBaHMIA KOJIOHH Ha3Ha4YaeM KOHCTPYKTHUBHOE UCTIONHEHHE “ba3a KOJOHHBI ¢ MOMEHT-
HBIM onupanuem”’, 11t y3ioB 2, 10, 12 HazHauaeM “Onupanue puresis Ha KOJOHHY COOKY™ .

TEOMETPHMA CONPSMEHWA E

Yzen conpaeHHs KOHCTPYKTHEHE 3 neteHToE |HJE

— MonoseHue Y313 KOHEYHO-3 NEMEHTHOM CETEM

KDHCTDHKTHBHbIB ANEMEHTEI, ONPELENakLL e
NoANo#EHHE Y313 K3 ceTku

K.oHCTR. 308w, 1
K.oHCTR. 308, 7

f+ Ha nepeceqeHii ocell KecTKoSTH

B UeHTpe TAKECTH CEYEHMA

— K.OHCTPYKTHEHOS MCNONHEHWE YZna CONpAKEHMA
JaEEpLUIMTE |
[

E. OnupaHue pyrena Ha KonoHHY cooky

Puc. 13. 68
33. 3ananue 3akperieHnii: PacueTHas Mmoaesab = 3akpenienus. [lepexoanm Ha Bkiaaky B y3-
agax conpsikenus, Homepa...=1,3,7,11 ; <Bageaka>; (cM. puc. 13.69)
<IIpunsarb>; <3aBeplINTH>.
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3aAaHve 3aKpennetyH B

B CEMEHWAR KOHCTPYKTUEHEIX 3 NEMEHTOE B YENaK COMPAXEHMA I

r— Henkl conpAxeHqa

HDMEpa WA OHANaZ0HEl HOMEPDOE,
PaZAENEHHBIE SANATEIMM, HANPHMED |1 A7

13512

— Crenenu ceobogs

VT2 WIr W12 W apHup | | dagenca | MpHHATE |

VR WRY ¥ RZ

CeofogeH | 3aEepLMTE

Puc. 13. 69
34. 3ananue mapHupoB B y3nax: Pacuernas moaenabs = lllapuupsl. [lepexonum Ha Bkiaaky B
y3aax conpsikenusi, Homep y3ia conpsikenusa=2 ; <BpamartejbHblil IIADHUP BOKPYT
ocu Y>; Homepa...=1 ; (cm. puc. 13.70) <IIpunars>; <3aBepminTh>.
35. IloBTopsiem 310 AeiictBue st y310B 4, 10 u 12, yka3biBas HoOMepa 31eMeHTOB 9, 5 u 6 cooT-
BETCTBEHHO.

3ajaHWe WapHWpoB [ x|

E CEYEHMAR KOHCTRYKTHEHRE 3 NEMEHTOE B Y303K ConpaieHua |

Homep yana K.OHCTPYKTHEHBIE 5 NEMEHTEI C 0AHOM CTOPOHE! LWAPHWPa
COMPAKEHHA |2 Horepa WK QHaNasoHe! HoMEpoE,
PE3AENEHHEIE 3EMNATEIMM, HAMPHMED |1
1.3.512
CTeneHH ceotone
FTx BT 2 B palwaTensHBI WapHMp BoKpUr ool Y | MpHHATE |
W R<s I BY v B2 J4METHTE | ZaEepuITE |
Puc. 13. 70

36. 3aganre MapHUPOB B KOHCTPYKTUBHBIX 3ieMeHTax: Ilepexomum Ha BKiIagky B cedeHusix
KOHCTPYKTHBHBIX 3JIeMeHTOB; <BpamaTteabHblil LIapHUP BOKPYT ocH Y>;

37. 3amaeM mapHUPHOE COWICHEHNE BCEX TPEX DJIEMEHTOB B y3ie 6: HoMep KOHCTPYKTHBHOIO
snemenTa=7; Cedenue 2=Yes; (cMm. puc. 13.71) <IIpunsitp>, Homep KOHCTPYKTHBHOIO
yiemenTa=8; Ceuenue 1=Yes; <[IpuHATH>;

38. [ToBTOpsieM 3TO neiicTBUe Ui y37a 8, yka3biBas HoMepa syeMeHToB 9, Cevenne 2=Yes u 5,
Ceuenne 1=Yes cCOOTBETCTBEHHO.

JafaHHe WapHUPOE E

B ceveHMAs KOHCTPYETHEHEL 3 ASMEHT OB | E Y3nak ConpAKEHKA I

Harep KOHCTPYETHEHDMD l—
ANEMEHTA 7 " Ceuerue 1 £~ MNpouseonsHoe

% Ceuenne 2

— CTeneqq ceoboge!

FT% T fF T2 B palwarensHeIF WapHHp BoKpYr ook 't | [pHHATE |
v RZ D4HCTITE | SaEepumTs |
Puc. 13. 71

39. CozaiuM CeTKy KOHEUHBIX 3JIEMEHTOB, IPEBApUTENBHO 3a/1aB pazmep 3nemMeHToB 1000 mm:
Cerka = [lapameTpbl ceTkn Moaenu, puc. 13.72. <[IpumeHnTH>;
Cerka = Crep:xHeBasi MoJeJIb, puc. 13.73.
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YCTaHOBWTBb NapaMeTpbil pasbverwa Ha K3 E
Fazmep 3 nemeHta Ganku [mra] 1000 YeTaHOBMTE MO YO AMaHKIO |

Pazmep ofonoyeyHoro anemeHta [tr] (100

Yucno s NeMEHTOE B pasGHEHWH

MpHMEHHTE
Monok IE ;l
Crenok I1 0 OTrEHHTE |

Puc. 13.72

2
l\fx 7
Puc. 13.73
40. ITepen 3amanueM Harpy3KH HYKHO OTIPENIEIIUTH TPABYIO U JIEBYIO KOJOHHBI M TIPABbIi U BEpX-
Huii purenu: 'eomerpuss = OO0wmasi reomerpusi pamsl, puc. 13.74;
41. <Kpaiinne K0J10HHBI>; BriOepeM 351eMeHThl B cOOTBETCTBUU € puc. 13.75; <[IpumMeHUTH>;

42. <JleBblii M MpaBblii purejan>; Beioepem 351eMeHThI B cCOOTBETCTBHHU ¢ puc. 13.76; <IIpume-
HUTH>,

JagaHWe rEOMETPHH NPOMSE0ALHOR paMbl [ %]

Haszsanue npoekTa IEDJ‘IbLIJaﬂ para

T py=0EaA WHPKHE [tt] |55UU F.oaPUUMEHT HALEKHOCTH ¥y, I'I

M0 OTEETCTEEHHOCTH

i~ Me0METPUA OCEBEIX AMHIME
o2, TEOMETPMA KOHCTPYKTHEHE 3 NEMEHTOE |

TaurH | THHHH |

1) YNkl ConpAseHmA |

K paliHie KonoHHE! | TNeBkii M NpaBbIi pMUre a9 |

OTMEHUTE

" CTaHAARTHEIS MaKPOENEMEHTE

Puc. 13. 74
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M AaeHTHbUKaLMA KONOHH (%]

Brifiop anemeHToB nesok

KONoHHE!

Brifiop 3 nereHToE Npasof

KONoHHE!

KoHoTp3ner. 2
Konctp.3nem. 3
Konotp3nem. 4
KoHctp3nem. 5
KoHoTpdnem. B
[ Konctp3nem. 7
[ Konerp3ner. 8
[ KoHctp3ner. 9
[ Konetp3nem. 10

OO000R

[] Konetp3ne. 1
[ KoHctp3nem. 2
[ Konetp.3nem. 3
[] KoHetp3nem. 4
KoHcTp.ane. 5
KoHeTp 3 nem. 6
[ Konctp3nem. 7
[ Konerp3ner. 8
[ KoHctp3ner. 9
[ Konetp3nem. 10

MpUMEHHTE |

Puc. 13.75

MAaeHTHhHKALKA pHrenei

Brifop neekls pHrensi Brifop npaBbis pyrensi

Llikoneradnem. 1.

[ KoHeTp 3 new,
[ KoHeTp 3 new,
[ KoHeTp 3 nerd,
[ KoHetp. 3 ne.
[] KaneTp. 3 ne.
KaHCTp. 3 nem.
K.oHoTp.3 nem.
[[] Konetp.3 nen.

[ Konctp.3 ner.
[ KoHcTp.3 newd,
[ KoHcTp.3 newd,
[ KoHeTp.3 nerd,
[ Konetp 3 ne.
[] KoncTp.3 ne.
[ Konetp.a nem.
[ Konetp 3 nem.
[[] Konetp.3 nen.

=
— 0 00 - O O e OO P

=

[ KoHetp.3 ner. KoHcTp.3 nem.

MpHMEHHTE |

Puc. 13. 76

43. Co3iaauM TUIIOBBIE 3arpyxeHus. [t aToro BeinoaHuM komany Pacuernast mogenbs =Tu-
nopble Harpysku, puc 13.77. Ha nanenn Harpy3ku u Bo3aeiicrBus BoiOepem omiuto CII
20.13330.2011.

44. KoapdurueHT BecoBoi Harpy3ku 1.3 yduThIBaeT Bec MPOroHoB, pedep, kpemnexa u T.11. [locne
Haxatus KHonku Co3aaTh nepexoquM K cieayromemMy mary - Bkiagke Heod0xoaumele pas-
Mepbl. 3aHOCHUM B 10JIs1 TpeOyembie pa3mepsl, puc. 13.78, u HaxknuMaeM KHONKY BbINOJIHUTS.

45. Crenyronuii mar — co3JaHue MOCTOSHHBIX Harpy30K Ha PUTEIH U KOJIOHHBI, puc. 13.79.

46. Illar 4 — co3nanue BeTpoBBIX 3arpykeHuil. B coorBerctBum ¢ CIT 20.13330.2011 takux 3a-
Ipy>KEHHH YETHIPE: BETEP CIEBA U BETEP CIPaBa, BETEP B TOPELl B MOJIO)KUTEIBHOM U OTpHIIa-
TEJIbHOM HampasiieHuu ocu Y (BeTep B Topel+ u BeTep B Topel-). Ilo ymoiuanuio BeTpoBbie
Harpy3ku CO3JAl0TCA C y4E€TOM IyJbCAalMOHHON cocTraBistoueil, puc. 13.80. Bennunna
delta H HeoOxonuma Juist BBIUMCIIEHUS TIOJTHOW BBICOTHI 3/1aHUS C YYETOM IPOTOHOB U Iepe-
KPBITUH.

47. ar 5 — co3nanue cHeroBbix 3arpyxenuil. B coorserctBun ¢ CII 20.13330.2011 Takux 3a-
Ipy>KEHHH JIBa: CHET Ha JIEBBIN U CHET Ha IIPaBbli pureisb, puc. 13.81. ITpu co3nannm cHEroBbIx
3arpyxeHuil Tpedyercs noATBEpAUTh KOA((ULIMEHT CHUKEHHS HAarpy30K, T.K. CPETHSSA TeM-
nepatypa saBaps 3aaana -20°C, puc. 13.82. OtBeuaem Her. [locne co3manusi CHETOBBIX 3a-
Ipy>KEHUH Ha)XMMaeM KHOIIKY 3aBepIIuTh. TUIIOBBIE 3arpy>KeHUs co3AaHbl, puc. 13.83.

PykoBOACTBO NMoJsib30BaTeNs 150
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JasaHHe TUNOBbIX HAarpy3oK

Harpysku ot coficTeeHHoro BECa I

i Harpysku v sosnedctens
" CHuN 2.01.07-85¢

{+ CN 20.13230. 2011

3anaHu1e HarpysoK or
War 1
COOCTEEHHOMD BECa
War 2 3anaHue HEOBXDLHMETK
PaSMEPOE
3au.aHHe NOCTOAHHE R
War 3 HAarpys0K. Ha rpaHd
KOAOHH H PUrEnq
3anaHue BETPOBLIX
LWl 4 GET 2
PY30K,
1w 5 Sauanwe CHEMOEbLIX
2r HarpysOK.

|V TPHEECTH BCE PACMIPELENEHHEIE HAMPY3KM K HArPY3KaM. PACTIPELENEHHEIM N LIHHE

000 «AsTomaTtm3auma MNpoekTHbIx PaboT»

.08 PPUHUMEHT BECOBOMN HArpyskM |1.3 .03 PPHUMEHT HALEHHOCTH |1 5

Coznate | OTMEHHTE

K.0# P RUUMEHT BRCOBOMN HAMPYSKM YHHTEIESET KO3 PRUUMEHT HALEHHOCTH N0 HArpY3ke oT
COOBCTEEHHOMD BECA, & TaKkHE BEC HEYUTEHHEIX PEtep HECTKOCTH, BASHILEE, WNANEHHUKOE H
T.n. JnA cTepHeER MOdenei peromerayerca 1.3, AnA ofono4esHeE:, NpW YieTe Boex petep
HECTKOCTH, BEAKYEA $NSHLE W ONOPHEIE Y3kl koaoHH - 1.08, Ha He redees 1.05

Puc. 13. 77

3aAaHHE THIOBLIX HAarpy3o0K

I~ Harpysku W B0Z0EHCTEMA
£ CHull 2.01.07-85¢

% [ 20.113330.2011

War 1 3anaHue HarpysoK ot
COBCTEEHHOND BECa

War 2 3anaHue HEOGROIHMbL
PasMEpOE

3anaHKeE NOCTOAHHBIX
War 2 HarpysoK Ha rpaHd
KOMOHH W pHrend

llar 4 3anaHWe BETPOELIN
£l HarpysoK
3a0aHME CHETOBLIX

W5 Harpyzok.

ILEEEE

SaEeplmTE

Heodxonmmbie pasmepe! |

Pasztep 30aHHA B HANPAENEHMW DCH T [Fbd] ISEDDD
MozHUMA pardel OTHOCHTENEHD TOPLE 3AAHMA (M) |1 1000

Pasiep kapHMsHoro ceeca §Ky=0 () |3DD
Pastep napanera {0 [mm] ISDD

BbimonHiTe | OTMeHTE |

BapuanT 1 B apuatT 2

¥ [pusecTis Boe pacnpeaeneHHbIE HAFPYBKE K HARPUBKEN, PECTPELEAEHHBIM N0 AHHE

Puc. 13. 78

3a/aH1e TUNOBbLIX HAr PY30K

— Harpysku 1 B0z0eficTEHA
€ CHuM 2.01.07-85°

& 71| 20,13330,:2011

JanaHue HArpYSOoK, oT
War 1
COBCTEEHHOMO BECA

War 2 JanaHue HEOGROAHMELR
PasMEpOE

Smanwe MNOCTOAHHEBIR
War 3 Harpy30oK Ha FpaHd
KOMNOHH M PHrend

JanaHue BETPOBLIX
Wl 4 Har 2

PYsOK
3anaHHe CHEMDELIX

War & HarpY30K

ULLEEE

3apepwmTE

MocToaHHEE Harpy3sku Ha pWrend 4 KonoHHB! |

FPaeHomMepHo pacnpegensHHan BERTHREANEHAA HArPYSKa, PAcUeTHEIE SHaveHWA [kH /2] —

Ha presu IM— Harpyztu sanaTea ¢ yyeTom IT
. K03 PPHLMEHT 3 HA0EHHOCTH “,r‘f

Ha konoHHs! |U15—

[~ He cosaasaTe NOCTOAHHEIE HAMPYSKK

JononHuTentHels HAFpYSkH———————— |
BeinonHuTe

KanuyecTen gononHuTenbHER Harpysor,

4IDTMEHHT': Nofiasime Wamerie Ypanime

¥ pHEECTH BCE PACHREAEAEHHEIE HArPYSKH K HARRYSKaN, PACTREEAEHHE MO AAHHE

PyKO BOACTBO MNMoOJib30BaTeNA

Puc. 13.79
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3aAaH1e THNOBLIX HAr PY30K

r— Harpysku W BosaeficTEMA
€ CHuM 2.01.07-85

& [ 20,1 3380.2071

JanaHWe HArpysok. o
War 1
COGCTBEHHOND BECA
War 2 | -JanaHne HEOGXOAMMELX
PaSMEDOE
3anaHde NoCTORHHbIK
War 3 | HarpySoK. Ha rpaH|
KOMOHH W PHrEnu
War 4 JanaHue BETROELIX
ar HATpYSaK,
3anaHue cHeroselx
Wl & Har
PY3OK.

aeepwTe |

000 «AsTomaTtm3auma MNpoekTHbIx PaboT»

BeTposkie Harpysku |

HDDBEHb 3EMAM OTHOCHTENBHO IU

HYAEE0M OTRETEM [pba]
BeTpoeoii patioH P 11

Hcnonesosars 3anaHH0E SHa4EHKE wi

Koo PPUUMEHT HALEHHOCTH |1 4
N0 BETPOEOM Harpyske .

[~ He cosnasate BETPOBbIE HATPY3kM

n YNECALKWOHHAA COCTIENAKW AR ONpedenasTca

no popragae 11.5

BrinonanuTe
OTHerTE

Tun MecTHOoTH

F

YpensHas HOPMATHEHSA 0,32

i BETPOEaA Harpyska [kH/m2] 1

-
Delta_h nna onpeaenetin b |3DD
[ratt]

— Berep Baone ocu X

(% B ofioux HANPAENEHUAR
= Tonbro cnesa

" Toneko cnpasa

— Berep saone oo

{+ B ofouy HaNpasneHuas
= Tonbko B NepEnHUE TopeL

= Tonbko B 3aaHHE TOpey

¥ [pHEEcTH BCE pacTREnEnEHHEIE HATEYEKHM K HATRY3KAN, PACTRELENEHHEM ND LAHHE

3JapaHve THNOBLIX HArPY30K

— Harpysku v BoSAERCTEMA
€ CH 20707857

% £ 201133302011

3anaHuWe Harpysok oT
WWar 1
COGCTEEHHOMD BECa

War 2 3anaHue HeobRoHMEl
pasMepoE

3anaHuWe NOCTOAHHEIR
War 3 Harpyz0K Ha rpaHd
KOASHH H PHTETH

War 4 3a0aHHe BETPOELIX
&r Harpysok
SaﬂaHHE CHErOEbIX

War 5 HarpysK

3aBEpWMTE

IoEEEEE

Puc. 13. 80

CHEroBbIE HarpYskM |

CHeroeoii patioH P

w5

YnenbHan pacyeTHaA cHEroEad Harpyska [kH/me] 24

K.03 PPHUMEHT YEEHYEHMA CHEFOBOM HarpyskA 1

TEpMUYECKMIA KO3 PEMLMEHT Ct

CpenHan TeMnepatypa AHEapA [rpag O

1
20

Yk noH kposau npesbimaet 20 rpaa. c. JlononHUTE AbHLIE CHEMDBBIE HarpyYsKH
CAENYET 3a0aBaTh B POPME NPOH3IBOALHLIX Harpysok!

[~ YuTeiBaTs cHOS cHera

[~ He cosaaeaTe cHeroBkie HarpyskM

Bemonnute |
OTMEHMTE |

HorMep FpUNMEl CHEMDELIX SEMPYHEHMH -

— JananHuTensHele HarpyskH - CHEr CNeEa
F.0AMYECTED QON0AHWTENE HEIX Harpysok, u]

.ﬂoﬁasmbl |r'13M9HMTb| Ypanme |

— JananHuTensHele HarpyskHM - CHEr CNpaga
F.0AMYECTED QON0AHWTENE HEIX Harpysok, 1

.ﬂoﬁasmbl |r'13M9HMTb| Ypanre |

1

¥ | MpHEECTH Boe pacTpeieEHHEIE HATRYSKH K HARRYSKEN, PACTPElEAEHHEIM Mo GaHHE

CpeaHan Te

epaTypa AHE:

‘“?J"/ MPMHATE MOHKM¥EHHOE 3HAYEHWE CHEMOBOA HarpyskK C koaddmukenTom 0.7 /gamma_f anA pacdeTa purend no AefopralHAnT

Puc. 13.81

eHee -5 rpag

Het

PyKO BOACTBO MNMoOJib30BaTeNA

Puc. 13. 82
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Puc. 13. 83
48. CoxpaHUM MPOEKT MO MMeHeM “‘Pama_mpuMep npou3BojbHas pama.pwk” komanmoit daiin
= CoxpaHuTh

PykoBogcTBO Nonb3oBaTens 153
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14 YctraHOBKa 1 CONpPoOBOXAEHUE NPOorpaMmbl

Jnsa ycraHoBkM mnporpammbl ['emapAa-A Ha KOMIIBIOTEpE C  ONEPAIMOHHBIMH CHCTEMaMu

Windows 8/10 Heo6X0IMMO BBITIOJIHUTH CIICIYIONIUE ICHCTBUSA:

1. 3amycTtuth ycTaHoBo4HBIN ¢aitn SetupGepard.exe u ycraHoBuTh [ 'enapa-A.

2. 3amyctuth nporpammy Gepard-A.exe. [locne 3amycka nporpaMmbsl BO3MOYKHO TTOSIBJICHUE
coobmienus, puc. 14.1. ITocie Haxxatus kHonku OK mporpamma npoaomkaer padoTy B fe-

MOHCTPAIIMOHHOM PCIKUMC.

lenapa-A X

IIporpamya Iemapa-A He aBTOPH30BaHA Ha JAHHOM KOMBIOTEpE.

JeMOHCTPANHOHHBIR pexmM

Puc. 14.1

3. UYrtoObI mepelTH B MOTHOLECHHBIN PEKUM paObOTHI POTPAMMBI, HEOOXOIMMO €€ aKTUBU3UPO-

BaTb Ha TaHHOM KOMIIBIXOTEPC. I[J'IH 9TOI'0 HY?KHO BBIIIOJIHUTBH CIICAYIOIINC ,Z[eﬁCTBPIHZ

4. Bremmonuutk onHy U3 koman] Cnpaska = O nporpamme win CrnipaBka = AKTHBalUA

nporpamMmbl, HaxxaTh Ha KHONIKY <[loJiyuyuTh KO aBTOpPU3anMu>, puc. 14.2.

5. CkonmupoBaTh K00 agmopusayuu v IepeciaTb ero AIMUHUCTPATOPY IO aipecy
admin@qgepard-a.ru

O nporpamme lenapa-A

. . Astopel C.Poikos, A.Tennbix
AHanu3 NPOYHOCTH, YCTOMHSMBOCTM M KonebaHiii pamM NPOU3BONLHOMO

Depmbl; PacieT noakpaHosbix Banok; ONTUMU3ALR CEYEeHIN, D o g L
MPOEKTUPOB3HNE TUMOBLIX Y3N0B. BoINONHEHUE KOMNNEKCHBIX pocse Hip

5 - 06paaTLCA K SBTOPaM U / UK paspatoTyrky
nposepok no CN 16.13330.2017. UxTepdeiic co SCAD 11, 21 10 UKA3aHHLIM KOHTBKTEM

lenapa-A. Bepcua 2022. ot 28 anpena 2025 r, 14:40 e
J1eMOHCTPAUMOHHBI PEXUM maito: Ihelp@gepyd-a u

Ph: +7-(495) 920-5604

MporpammHoe ofecneyeHne ANs NPDEKTUPOBAHNA
CTDOUTENBHBIX KOHCTDYKLUAA

|CDKDU1XWDVJINGI4OQ7F'LIN07

I <- BBECTU KNI0Y aKTUBAUMM Mpumeruts |
I Koa axtueaumi Boizoa I

BUAA HA CTATUHECKME U CENCMUHECKIME BO3ASNCTBHA, Copyright @ 000 “Astomaruzauma MNpoektrblx Pador' 2024 r.

Paspatoruuk: 000 "AsTomaruaauua MNpoektHeix Pador"

Puc. 14.2

6. IlomyuuTh OT AAMHUHUCTpATOpA KI0Y AKMU8AYUYU BCTABUTH €T0 B COOTBETCTBYIOIIIEE 110JIE U

HaxaTh KHONIKY <IIpuMeHnTH>.

7. Ecmu nevictBus 1. 5, 6, 7 ObUIN BBITIOJIHEHBI KOPPEKTHO, B JUAJIOTOBOM OKHE TOSIBHUTHCS CO-

o0I1IeHNE O TOJTHOIICHHOM peKume padoTsl, puc. 14.3.

PyKOBOACTBO noJsib3oBaTtend

154


mailto:admin@gepard-a.ru

lenapa-A

000 «AsTomaTtm3auma MNpoekTHbIx PaboT»

O nporpamme lenapa-A

AHANW3 NPOYHOCTH, YCTONYMBOCTM M KonebaHuit paM NpoM3BonbHOM
BUAA HA CTATUHECKME U CEMCMUYECKME BO3ASNCTBUA,

®epmol; PacyeT NoaKkpaHosbix 6anoK; ONTUMU3ALAR CEYEHM.
MPOEKTUPOBaHME TUNOBbLIX Y3N0B. BoNONHEHNE KOMNNEKCHBIX
nposepox no CN 16.13330.2017. UHTepdeiic co SCAD 11, 21

[enapa-A. Bepcua 2022. ot 28 anpena 2025, 14:40

MNonHouerHbI pesxxim ao 1.5.2026

[CDKDD1XWDVJINGI4007F'LIND7

I <- BBECTU KAI0Y BKTUBALUM

Astopel C.Peiukos, A Tennbix

Copyright ® 000 "Asromarusauus MNpoekTHox Pador' 2024 r.

C BONpocamMu W NPEANOKEHUAMU MOXKETE
06PAWATECA K SBTOPaM U / UM paspatoTurky
M0 YKA3EHHBIM KOHTaKTaM

Pazpatoruux: 000 "Asromarusauma MNpoekTHer Pador"
mailto: Ihelp@gepud-a u
Ph: +7-(495) 920-5604

MporpammHoe ofecnedyexe AN\ NPEKTUPOBAHUS
CTDOUTENbHBIX KOHCTDYKLUA

Monyuuts koA ABTOPUSAUMM |

IRSTAJOV?QTQCfTYDEIM30eVA-NOPBPUfDFIF1 hvVeFMZ0OB

Koa aktusaumm Beixoa

Puc. 14.3

8. Koo axmusayuu cinemyer Takxke nepeciaTb AIMHUHHCTPATOPY.

9. Ecnu mocie BBoJa KJ0Ya aKTUBAIMH IIPOTpaMMa HE MEpennia B MOJTHOLEHHBIA PEXUM, KOO

akmueayuu CICAYCT 06paTI/ITBC$I K AI[MI/IHI/ICTpaTOpy JJIA BbIAICHCHUS ITPUYHHBI.

10. Knrou akmueayuu CJICAYCT COXPAHUTD, yTOOBI 3aTEM UCIIOJIb30BaTh €TI0 I aKTHUBU3alluK1

nporpaMMmsl ['enapa-A npu ee nepeMeleHuu B Apyryto Nanky Toro ke kommnstorepa. [Ipu
OOHOBJICHUU BEPCUU B TOM e MaIKe MOJTHOLEHHBIH peXUM paboThl COXpAHAETCS.

11. Ilpu napywenuu yenocmnocmu co0epiHcUMO20 NanKu, 8 KOMopou HaX00UmMcs npozpammad,

14.1 JeakTnBaumna nporpamMmmbl

nepeHoce npocpammbsl Ha OpY2oli KOMNbIOmep Ul NpU UsMeHeHuu KOHQpuUaypayuu KomMnsio-
mepa npozpamma nepexooun 8 pexicum 0emo-8epcuu.

I[eaKTI/IBaI_[I/IH IporpaMMbl BBIITOJHACTCA C IMOMOIINBKO KOMAH/bI CnpaBKa = ]_IeaKTI/IBaIII/Iﬂ nmpo-
rpaMMbl, 1 MOXET HOTpe60BaTLCH, Harnpumep, Jid Toro, YTOOBI BBECTH KITFOY AKTHUBAllUU C IIPO-
AJICHHBIM CPOKOM )ICﬁCTBI/IH JINIICH3UH.

14.2 leMOHCTpaLNOHHbIN peXknm paboTbl

B 3ToM pexxnmMe T0CTYINHBI BCce PYHKIMU Ul TUIIOBOM OJTHONIPOJIETHON JIBYCKaTHOM paMbl C JKECT-
KUM OTIMpPaHHEM KOJIOHH Ha (yHIaMEHT, IMapHUPHBIM ONTHUPAaHUEM PUTENsl Ha KOJIOHHBI, U C TIpOJIe-
TOM He Oosiee 18 M €O cIeyIOIUMH OTKIIOUYEHHBIMH (DYHKITHSIMHU:

pacyeT MOSICHBIX IITBOB;
3aJlaHue KPAHOBBIX U MPOU3BOJIBHBIX HATPY30K;
(hopMupOBaHHE HATPY30K Ha (PYHIAMEHTHI;
KOHBEPTHPOBAHUE TUIIOBBIX paM B IPOU3BOJIHHYIO;
MIPOEKTUPOBAHKE U30JHUPOBAHHBIX Y3IIOB;
pa3zbueHmne ceTKoi 000I0UEYHBIX IJIEMEHTOB;
3aJaHue TPy CEYEHU;

Ha3HAYeHHE CTaHIAPTHBIX CEUCHUI;

BBIBOJ] IIPOTOKOJIOB U 0T4ETOB B popmare Word.

PyKOBOACTBO noJsib3oBaTtend
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14.3 ConpoBoxkaeHune nporpaMmmbl

ITo Bcem Bompocam, CBSI3aHHBIM C KOPPEKTHOM paboToi mporpamMmel [ enapa-A ciaeayer oOpamarbes
Kk PazpaboTunky nporpammsr:

e-mail help@gepard-a.ru Ttemn. +7-495-920-56-04

PykoBoaCTBO nonb3oBaTtens 156
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15 YTtunuta popmupoBaHma 3agaHna Ha dyHAaMEHTbI N pacyeTa
OMOpHbIX y310B ana mogenen SCAD

C moMoIIpI0 yTHIIATHI MOATOTOBKH 3aaHus Ha GyHIaMEHTHI, padoTaroriei B cBsa3ke co SCAD uepes
API, na ocnoe PCY tpexmepHoit mogenu SCAD BBIIOTHSIOTCS MOATOTOBKA 3a/1aHus Ha (yHa-
MEHTBI ¥ PacueT OMOPHBIX Y3JIOB B PEKUME CKBO3HOTO MPOEKTUPOBAHUS. Y TUIUTA (DOPMUPOBAHHUS
3a/laHuil Ha QyHAAMEHTHI SIBJIICTCS YHUBEPCAIHHOM U MOXKET paboTaTh ¢ Jr000i moaenbio SCAD.
PesynbpTaToM paboThI YTHIIHTHI SBISIOTCS TAOIHUIIBI HATPY30K HAa ()YHIAMEHTHI, PACCYMTAHHBIC OTIOP-
HBI€ y3JIbl, CXEMBbI IPUBS3KHU U MapaMeTpbl PyHIAMEHTHBIX OOJITOB.

Jlns ucmons3oBanus yTuiuthl FundamentScad weo6xomumo B Mmomenu Scad co3marth
rpynnsl yaupukamuu PCY cTepKHEBBIX 3JIEMEHTOB, IO KOTOPBHIM OyAyT BBIBOJUTHCS HArpy3Kd Ha
dbyHnameHnTsl. HanMeHoBaHuUs TPy JOJDKHBI COOTBETCTBOBATh HAMMEHOBAHMSIM OTIOPHBIX IUTUT B
Ta0JIUIIe HATPY30K.

B rpyre, Bo-TiepBBIX, JTOJKHBI OBITH DJIEMEHTBI, 3aKPEIJICHHBIC TI0 YCIOBUSM OIUPAHUS HA
TPYHT, BO-BTOPBIX, 3TH JIEMEHTHI JIOJIKHBI HIMETh OJTMHAKOBBIC IByTaBPOBBIC CEUCHUS — THMOO0 CTaH-
naptHeie, 100 cBapHbie. B Scad moymkeH OBITh BBITOJHEH CTATHYECKHA pacuerT.

[lepen HauaoM pabOTHI C YTHIMTON HEOOXOAUMO 331aTh JUPEKTOPUIO pa3MELICHUS Pe3ylb-
tatoB SCAD (manky SWORK) ¢ momomipto komanasl @aiia = YCTaHOBUTH NYTh K MNAalKe
SWORK.

Berlinonnenue pacuera HaunHaeTcs 100 ¢ OTKpbITUS (aitna mogenu SCAD komaH 101
®ajin = HoBblii IPoeKT - OTKPBLITH (paiis mogean SCAD, 1160 ¢ OTKPBITUS CYLIECTBYIOIIETO
¢aiina npoekra komanoi Paiia = OTKPBITH NPOEKT.

[Tocne otkpeitus daiina mogenu SCAD koHUTypalus AMATOrOBOT0 OKHA YTUIUTHI IPUHU-
MaeT BUJ, TOKa3aHHbI Ha puc. 15.1.

[Tepen nomyyeHneM Harpy30k HE0OOXOAUMO BBIMOIHUTE KOMaHay MHCTpyMeHTHI = 3a1aTh
KOMOMHAIMIO NOCTOSTHHBIX 3arpyKeHuii ¢ TeM, yToObl ckoppekTupoBath PCY, uMnopTrpoBaHHbIE
u3 SCAD, B cooTBeTcTBUU C TpeOoBaHUsAMH Tad. 15.1.

[Tonb30BaTenb TakKe MOXKET 3apaHee 3a/laTh JOMOJTHUTEIbHbIE KOMOWHAIIUU 3arpyKEeHHH,
Ha3HAYMB UX 10 CBOEMY Pa3yMEHHIO.

Pacuer BbimonHseTcs Ui BbIOpaHHOW rpymibl komMaHaod MHCTpyMeHTbl = BbINoJIHHUTH
pacuet Harpy3ok. [locie BeinmoaHEHUs pacueTa B HUKHEW 4acTh okHa BeiBoasATca PCY ana nanHoit
rpynnsl U Tabnuna yaukansabix PCY ¢ yueTom Beex 3arpyKeHHH.

Pesynbrat pacuera B ¢popmare Word BbiBoguTcs KoMaH10ii BeiBog = BbiBecTn Tadaumy
HArpy3ok B ¢paii1 Word:

Tabnuua Harpy3ok Ha hyHAaMeHTbI
Monens C:\Gepard_AI\Gener_under\Fundament\Tomck\Pama o ocu 21.SPR
Tabmuua PCY ¢ yueTom Bcex 3arpyxeHui

Mecrtonoso- | Mapka 6a3bl MpaBuao | N +My +Qz | £tMz +Qy | Kpurepun n npn-
JKeHHne 3HAKOB [kH] | [kHm] | [xH] [ [xkHM] | [xH] | Mmeuyanus
Mecro 1 DyHIaMEeHTHI 2 -466.2 |172.61 |-2.0 0.00 0.0 Nex; (Nex.+Qy)
lynguina -436.6 |325.72 |-43.4 | 0.00 0.0 Q; Qz; (Ncx.+Qz);
(Nex.+Q)
-436.6 |325.72 |-43.4 | 0.00 0.0 S-
-370.5 [325.72 |-43.4 | 0.00 0.0 s+

PyKkoBOACTBO noJib3oBaTens 157



lenapa-A

000 «AsTomaTtm3auma MNpoekTHbIx PaboT»

B 3aKIIFOYCHUC, IJIA I'PYIIIBLI 3JICMCHTOB MOXKET OBITh BBIIOJIHEH pacucT 0a3bl KOJIOHH C UCIIOJIb30-
BaHHECM KOMaHIbI I/IHCprMeHTLI = BbINOJHUTH Pacu€T OMOPHLIX Y3JI0B, KOTOpasd aHAJIOTHUYHA

komanje ['enapa-A.

FZE? Pacuet dynnamenta - SCAD - C:\Gepard_All\Gener_under\Fundament\Tomck \Pama no ocn 21.5PR H=

@ain  WMHCTpyMeHTEl Beisog O mporpamme

iz | A ]| 2a]c®| M| B[ | nure x nance swioRK: srswiak

— CWCoK FpYnn 3 nereHT 05

[ Ji1. P o armenTEl ] IDaN0EL. 32 08MEHT S
]2 PyHaameHTE 2 rpunnel, 1 anemeHT

 Crucok sarpysenmi Hamep cevenma
L1. CoficTeeHHEIN BeC
L2, MocTORHHBIE HAFPYSKM Ha PMIEM W KOAOH 1 C2C3
L3. CHeroean Harpyska ciesa

L4. CHerogan Harpyska crpaga
LS. BeTpoBan Harpyska cnesa
LE. BeTpoBan Harpyska crpasa
L7. Berep B Topey +

L8. BeTep & TOpey, -

LS. NonesHan va 6.500

L10. Nonesnan Ha 10,650

L11. Nonesnan Ha 16,750

L12 NonesHan Ha 18,900

L13. TexHonoruyeckaa Ha 6,500 K.om pdrupeHTE |
L14. Texnonoruyeckan Ha 11,470

L15. Ternonoruyeckaq Ha 14,800 lienescalclell
L16. Noneshan Ha 5.500 ITU

L17. NonHbi BeTep ciesa
L18. MonHeit eeTep cnpaea Mepesog
MOMEHTOE B KHM

i

— PCH aneteHT0B BRIGpaHHE rpynn

Puc. 15. 1. Ilanens yTUaUTHI pacueTa QyHIaMEHTOB

15.1 Kputepnu otbopa couetaHM Harpy3ok

Jliist BBIOOpA 110 KpuTepusiM G+ HCIOJIB3ytoTcst Homepa kpurepueB PCY Scad 1, 3, 5, 7, o kpu-
TEpHSIM G- HCITOJIb3YIOTCs HoMepa kputepueB PCY Scad 2, 4, 6, 8.

Tabn. 15.1.

Ne | Kputepuu otéopa coue- | O603Ha-
TaHuil YyeHue

Ha3nauyeHnue u 0co6eHHOCTH (hOPMHUPOBAHNSA COUETAHUS

1 | MakcumanbHOE pacTsixke- | 6+
HUE B YIJIOBBIX TOUKaX Ce-
YEHHsI KOJIOHHBI.

Jis pacdera pyHIaMEHTHBIX OOITOB M pa3MepOB IOAOIIBH (hyH/1a-
MEHTa MO YCIOBUIO OTPBIBA MOAOIIBEI U apMUPOBAHUS TTIOAKOJIOH-
HUKA.

Cornacho 1. 7.4. CIT 20.13330.2011 mocTosiHHBIE Harpy3KHd HEOOXO-
JMO TIPUHATH ¢ KoadpuimenToM HaaexHocTH p=0,9. B PCY mo-
CTOSIHHBIE Harpy3KHu BXOJAT ¢ Koo duimeHToM yro (0OBIYHO TIPHHU-
maetes pr=1,15).

ITosToMy B 3amannu Ha GyHAAMEHTHI HOPMaJIbHAS CUJIA KOPPEKTUPY-
eTcs TI0 CIeAyIoel hopmyIe

Nt =Ngsy = (Y10 —=0.9) Neonst /Y 0

PyKO BOACTBO MNMoOJib30BaTeNA
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Ne | Kputepuu otéopa coue- | O603Ha-
N Ha3navenue u oco6eHHOCTH (JOPMUPOBAHUS COYETAHMS
TaHMI yeHHe
3mech N ¢ - ycmime Ui pacueTa OmopHOTo y3iia i GyHIaMenTa;
Ngsy - yomnme u3 PCY;
Neonst - YCWIHE OT KOMOMHAIMHU TIOCTOSHHBIX HATPY30K
2 | MakcumanbHoOe cxatue B | - Just pacueTa mooniBhl (hyHAAMEHTA 10 PACYETHOMY CONPOTUBIICHHIO
YIJIOBBIX TOYKAX CEYCHHS TPYHTa TIOJ TIOJOLIBOM, apMHPOBAHHMS IOJKOJOHHHKA, MPOYHOCTH
KOJIOHHBI. TIOJUTUBKH T10JI ONOPHOH IJIMTOW, apMHPOBaHUS IUIUTHOW YacTH U
YCTOWYHMBOCTH OCHOBaHHSI.
3 | Maxkcumanbuaoe coxumaro- | Nex st pacuera ocanok pyHaaMeHTa.
e ycunue N B KOJIOHHE
4 | Makcumanbroe u3 a6co- | (NpaertQ) | st pacuera Ha CIBUT OMOPHOM TUTHTHI M HEOOXOIUMOCTH YCTAaHOBKH
JIFOTHBIX 3HA4YEHHUN MIPOTHUBOC/IBUTOBBIX 3JIECMEHTOB.
cyMMBI NpaertQ Npacr= Npsy = (v 0 =0.9) - Neonst / ¥ 0
5 | MakcumansHoe 3HayeHue | (Q- Jns pacyera Ha CIIBAT ONOPHOM IUTHTHI U HEOOXOJMMOCTH YCTAHOBKU
pasrocty (Q-0,25Ncx) 0,25Ncx) | MPOTUBOCABUTOBBIX 3JIEMEHTOB.
New=Npsy = (710 =0.9) - Neonst /v 10
6 | Makcumansroe Qy Qx B HEeKoTOpBIX clTydasx MOKET OKa3aThCsl KPUTUUHOM NPU pacueTe Ha
C/IBUT ONOPHOM IUTMTHI U HEOOXOAMMOCTH YCTAHOBKH IPOTHUBOC/IBHU-
TOBBIX DJIEMEHTOB, MOAOLIBEI (PyHIaMEHTA Ha OTPHIB HIIH 110 pacyeT-
HOMY COIIPOTHBIICHHIO
7 | MakcumanbHoe Qy Qy B HEKOTOPBIX CiTydasx MOXKET OKa3aThCsl KPUTHYHOM IPH pacyueTe Ha
CIIBUT' OIIOPHOM IUTUTBHI H HEOOXOJAUMOCTH YCTAHOBKH NPOTHUBOCIIBH-
TOBBIX DJIEMEHTOB, MOAOLIBEI (PYHIaMEHTa Ha OTPBIB WIIU 110 pacyeT-
HOMY COIPOTHBJICHHIO
8 | MakcumansHoe Q B HEKOTOPBIX CiTydasx MOXKET OKa3aThCsl KPUTHYHOM IPH pacyueTe Ha
CIIBUT' OTIOPHOM IUTUTBHI M HEOOXOAUMOCTH YCTAHOBKH NPOTHUBOCIIBH-
TOBBIX DJIEMEHTOB, MOAOLIBEI (PYHIaMEHTa Ha OTPBIB WIIU 110 pacyeT-
HOMY COTIPOTHBJICHUIO
9 |MakcumanbHoe u3 a6co- | (NpacrtQy | i pacyera Ha CIBUT ONOPHOM ITMTHI U HEOOXOJMMOCTH YCTAHOBKU
JIFOTHBIX 3HAYCHHUIA | ) HPOTUBOC/IBUTOBBIX 3JIEMEHTOB.
CYMMBI Npaer+Qy Npacr= Npsy = (v o =0.9) - Neonst /Y 10
Qy Oepercst Co 3HAKOM ILTIOC
10 | Makcumansroe u3 a6co- | (Nexw+Qx) | IIpu mapHApHOM OMMPAaHWK KOJIOHH JUIS pacdeTa TMOMOIIBE (GyHIa-
JIFOTHBIX 3HAYEHHUN MEHTa 10 PACUETHOMY CONPOTHUBIICHHUIO TPYHTA O/ [TOJI0IBO, apMH-
CYMMBI POBaHMS MOJKOJIOHHUKA, TPOYHOCTH MOJIMBKH 110]] OTIOPHOM IUTUTOH,
NextQx apMHUPOBAHMS IUTUTHOM YaCTH U YCTOWYMBOCTH OCHOBAHMSI.
Neoe cO 3HaKOM +
11 | MakcumansHoe u3 a6co- | (NewctQy) | [Ipu mapHUpHOM ONMHPaHHK KOJIOHH IS pacyera MOMOIIBBI (GyH/Ia-
JIFOTHBIX 3HA4YEHUH MEHTa 10 PAaCYETHOMY COTNPOTHBIICHHUIO TPYHTA IO/ [TOJIOMIBOM, apMH-
CYMMBI POBaHMs MOJKOJIOHHUKA, TPOYHOCTH MOJIMBKH 110]] OTIOPHOM IUTUTOH,
Next+Qy ApMHUPOBAHMS ITUTHOM YaCTH U YCTOWYMBOCTH OCHOBAHMSI.
Neoe O 3HaKOM +
12 | MakcumansHoe u3 a6co- | (Nenc+Qy) | [Ipy mapHUpHOM ONMHPaHHK KOJIOHH IS pacyera MOMOIIBBI (GyH/Ia-
JIFOTHBIX 3HA4YCHUN MEHTa 110 PACYETHOMY COIPOTHBIICHHUIO ITPYHTA IO/ [TOI0IIBOMH, apMH-
CYMMBI POBaHMS NOAKOJIOHHNKA, IIPOYHOCTH ITOJIMBKH 1101 OIOPHOH IUTUTOH,
Next+Qy apMHpPOBaHHMS IUINTHON YaCTH M YCTOHYHUBOCTH OCHOBAHUSL.

N CO 3HAKOM +
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Ne | Kputepuu otéopa coue- | O603Ha-

N Ha3nauyenne u ocodeHHOCTH (JOPMHUPOBAHNS COYCTAHUS
TaHU#’ YeHHe

13 | MakcumansHoe u3 a6co- | (Nex+Q) | [Ipu mapHUpHOM OMHPAaHHU KOJOHH /s pacdyera MOMOMIBbI (yH/Ia-

JIFOTHBIX 3HaYeHUH MEHTAa 10 PACYETHOMY COIIPOTUBIIEHUIO IPYHTA O] OJOUIBOH, apMU-
CYyMMBI POBaHUS MOJKOJOHHUKA, TPOYHOCTH MOAIUBKY O ONOPHOM IUTUTOH,
NextQ apMHUPOBAHMS IUIUTHOHN YaCTH U YCTOWIMBOCTH OCHOBAHMS.

N CO 3HAKOM +
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16 YTunuta sbinonHeHMA npoBepok B cooTseTcTBUMU € CI1
16.13330.2011 ana moaenen SCAD

C MoMOIIbIO YTHUIIMTHI BBITIOJIHEHHS TIPOBEPOK, KOTOpasi padotaeTt B cBsa3ke co SCAD uepes API, Ha
ocHoBe PCY Tpexmepnoit mogenu SCAD BBINONHAIOTCS NPOBEPKU MPOYHOCTH U YCTONYMBOCTH B
coorBerctBuu ¢ CII 16.13330.2011. “CranbHble KOHCTPYKIMU. AKTyaJu3UpPOBAaHHAS PEHAKIUs
CHull I1-23-81*”.

YTunura SBISETCS YHUBEPCATLHON M MOXET paboTaTh ¢ Moboit moaensto SCAD, ¢ anemeHTamu,
HUMEIOIIMMH JIByTaBPOBOE CeucHUe. Pe3ysibTaTtoM paboThl YTHIINTHI SBJISIOTCS TaOIHIIbI KO3 DHUIH-
CHTOB HCIIOJIb30BaHMA, paCCYUTAHHBIC IJIA 3JICMCHTOB, KJIaCCH(bI/IIIHpOBaHHI)IX 110 BUAY HAIIPAKCH-
HOT'O COCTOSIHHUS

Jns ucnionb3oBanust yruautel CheckScad veo6xomnumo B Moenu Scad co3aath TpyIIIbl YHH-
¢ukamuu PCY cTep>KHEBBIX 2JIEMEHTOB, 110 KOTOPBIM OYAYT BBITOTHITHCS MPOBEPKH.

DJIEeMEHTHI IpynIibl JOJIKHBI UMCTh OAVMHAKOBLIC IBYTABPOBLIC CCUCHU A — b 1% (e0) CTaHJapTHBIC,
1100 CBAapHBLIC. I[OHYCKaIOTCH yY4aCTK ¢ MOHOTOHHO HSMCHHIOHl@ﬁCH BBICOTOI cTenku. B Scad JOJI-
’K€H OBITh BBIIOJHEH CTATUYECKHI pacucT.

[lepen HauaoM pabOTHI C YTHIMTON HEOOXOAUMO 334aTh JUPEKTOPUIO pa3MELICHUS Pe3ylb-

tatoB SCAD (manky SWORK) ¢ nomomipto komanasl @aiij = YCTaHOBUTH NYTh K MNAalkKe
SWORK.

Breinonnenue pacuera HaumHaeTcss nuO0 ¢ oTkpbiTHs (aiina momenun SCAD komanmoin
®ajin = HoBblii MpoeKT - OTKPBITH (paiia moaean SCAD, 1100 ¢ OTKpBITHS CyIIECTBYIOLIETO
¢aiina npoekra koManaoi Maia = OTKPBITH NPOEKT.

[Tocne otkpeitus daiina mogenu SCAD koHpUTypalus JUaJToroBOro OKHa yTHINTHI IPUHU-
MaeT BU/JI, TOKa3aHHbIN Ha puc. 16.1.

[Tonb30BaTenp TakKe MOXKET 3apaHee 3a/1aTh JIOMOJTHHUTEIbHbIE KOMOWHAIIUU 3arpyKEeHHH,
Ha3HAYMB UX 10 CBOEMY Pa3yMEHHIO.

Pacuer Boinonusiercs no maram. Ha nepBom 1miare BeIOMpaeTcs rpyIina Ajis IpOBEPKH.
Ha Illare 2 3agarorcs napaMmeTpsl IpoBepok. C yueToM 3a1aHHbIX napameTpoB U PCY i anemeHToB
rpynnsl Ha [llare 3 BeinonHseTcs KiaccupuKalys 3JIEMEHTOB 110 BUY HANPSKEHHOI'O COCTOSIHUS, U
COCTABJISIIOTCS U OTOOPaXKarOTCsl CIMCKU MPOBEPOK, KOTOPBIE MOJIb30BATENb MOXKET CKOPPEKTHUPO-
BaTh, BepHyBLIMCH K [1lary 2.
ITocne naxkatus kHonku Illar 4 psiom ¢ HaMEHOBaHNEM MPOBEPKU MOSABISETCS] COOTBETCTBYIOIIMM
koa¢dumeHT ucnoiab3zoBanus. Beimonnus Illar 5, monp3oBarens MoxeT noayuuts Tadnuny PCY u
[1apaMeTPOB, IIPU KOTOPBIX BBINOIHAIUCH IIPOBEPKHU.
[Tocne BBIMOSHEHUS! MPOBEPOK JUISI HECKOJBKUX TPYIIT MOXET ObITh BBIBEJIECH CBOJHBIM OTYET MO
rpynmnam B popmare Word — kHonka BbIBOJI ¢BOAHOTO OTHeTA.
[IpoekT, conepskaliuil KICXO/HbIE TaHHBIE JUIS TPYII 3JIEMEHTOB, MOXKET OBITH COXpaHEH B (aiine
MIPOEKTOB U OTKPBIT MPH CIEAYIONIEM 00pallieH!H K yTUIIUTE.

16.1 Knaccudpukauma snemeHTOB NO BUAY HaNPAXKEHHOrO COCTOAHUA

[Ton anemMeHTaMu Mpu BBHIOJHEHUH POBEPOK UMEIOTCS B BUIy KOHEUHBIE JIEMEHThI, KOTOpPbIE OT-
HOCcsTCS K oqHOoU u3 cienyromux rpynn H/IC B cootBercTBuu ¢ Tabnuieit 16.1. B mpenenax koH-
CTPYKTUBHBIX 3JIEMEHTOB HAIIPSHKEHHOE COCTOSTHUE 0 UX JTMHE MOXKET MEHAThCS. B Kakux-To 30HaX
KOHCTPYKTHUBHBIM JJIEMEHT MOXET OBITh IEHTPaIbHO-CXKAThIM, B JPYTUX CHKATO-H3rHOAEMBbIM
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(HampuMep KOJIOHHA IIOCTOSIHHOT'O CEYEHUS C KECTKOM 3aJ1eJIKON BHU3Y U IIAPHUPHBIM ONMPAHUEM
purens cBepxy, BHH3Y pabOTaeT Kak CKaTo-U3ru0aeMblil 3JIEMEHT, a BBEPXY KaK LIEHTPaIbHO-CXKa-
ThII), OJJHAKO IIPU ITOM KaKas-TO 30HA C COOTBETCTBYIOIMM HAIPSKEHHBIM COCTOSSHUEM SIBIISIETCA
OTIpeETSIONIEeH IS TapaMeTPOB CEUEHUsI KOHCTPYKTUBHBIX IJIEMEHTOB.

Tabnuua 16.1. Kpurepuu oTHECEHH 3IEMEHTOB K TPYIIAM 10 BUAY HANPSHKEHHOI'O COCTOSHUS

Ne
HanmeHoBaHMe rpynnsl 3JIEMEHTOB Kpurtepuu
ILIL
1 LleHTpanbHO-pACTAHYTHIC M=0 u N>0;
2 LlenTpanpHO-CXKATHIC M i
P N<On — < +_o
N 20 750
3 Nsrubaembie (Oankn) M=0wu N#0u m>20 a1 CKBO3HBIX CTEPIK-
HEel u
Mg > 20
JUISl CIUIOLIHBIX CTEPKHEN
4 PactsiHyTO-M3rndaemple (BHELCH- M=0u N>0um<20
TPEHHO-PACTAHYTEIE) JUTS CKBO3HBIX CTEPKHEH 1 Mg < 20
JUISL CIUTOIIHBIX CTEPIKHEN
5 Cxaro-u3rubaemMple (BHELIEHTPEHHO- M=0u N<Oum<20
CKaThIC) M JUISI CKBO3HBIX CTEp)KHEH 1
mes < 20
JUISL CTUTOIIHBIX CTEPKHEH

F“;‘Bblnonnenue NpPoBepPOK KOHCTPYKTUBHBIX 3nemMeHToB - SCAD - E:\Gepard_All\Gener_under'Checking'lepemerHoe ceuenune’, 1-Hedrekamck'CBa3esble pambl.SPR

®aiin  MHCTpyMeHTBl Beisoa O nporpamme

AlJl E‘l \é“ t;l I” _E_” Myrk k nanke SWORK: e\SWORK ‘

CrMcoK rpynn 3AemeHToB ]

['pynna He BriGpaHa
11, Purenw, 88 anemerTos

War 1 | Beitiop rpynnsi 3 nemeHTos [ 2. Konore:, 48 3 nemerros

Wmnopr PCY 1 3agaHue

WCKOAHBIX A3HHbI: AN
BbIGOPA rPYNNbl NPOBEPOK.

"= 14 2 | Beifop nposepok

[l 4 | Beinonverue NPOBEPOK

Beisoa napamerpos
NpoBEpoK B daiin Word

arh

24 Beisoa ceoaHoro oTuera |

Boixoa MpuMeruTE

DR R AR R A A Vs s v eears R —

Puc. 16. 1 [1anens yTHUIUTHI BHIIOJTHEHUS IPOBEPOK. BBIOOD rpymiiel
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FBI:IIIO]‘IMEHME NpOBEPOK KOHCTPYKTUBHBIX 3N1eMeHToB - SCAD 5 ‘Checking'lepemeHHoe ceueHve’ Ba3eBoi 6nok.SPR
®aiin  MHCTpyMeHTel Beisoa O nporpamme

BI= ] Myre k nanke SWORK: e\SWORK |

WexoaHbie aaHHbIE I ONOAHUTEABHBIE HACTPOMKM
Mpynna 1. Pureau, 80 anemertos 4 B I
O6wwe | r | i
War 1 | B R TE KR e Marepuane | CeapHble Web! | Pe6pa xecTkocTi I JlaHHblE O HarpyaKax | MpeaeneHele rUeKocTH I JaHHele ana pacyeta fi_b
[~ Heofzoaumblbie aaHHEIE =
2 pynna koHeTpykwuit (Mpunoerue B) YpoBeHb OTBETCTEEHHOCTU
Wmnopr PCY Kea®duureHT ycnoeuii padoTel
pT W 3anaHue &1 o ) 4 " MoHWKEHHBIA
chﬁoﬂﬂbl* AaHHbIX N3 10.95 'l PacwWpeHHeii BeiGop Uz Tata. 1 |
Bbifiopa rpynnel NPOBEPOK. = & H &
OPMaNBHBIA
|1 Koo pUUMEHT HANEKHOCTH NO OTBETCTBEHHOCTH Honyckaemsiti knace no HAC (n.4.2.7) s
= @1 - @ " MoBbiWeHHsI
B War 3 I Beifop nposepok |1 0000 PacyetHan anuHa B nA. cTeHKM - X2 (i)
ID PacuerHan Temneparypa (rpaa C) [ MpusHak ocnatnenus ceveHua oTeepcTUaMd | Hanuuue auHaMU4eckoit Harpyaku
Zillland | EEUCIEC e boscEor [~ [onoaHuTenbHbIE AaHHEIE
[~ MpusHaK paspesHOCTU 3 AEMEHTE [V llepevennas ebicata creHki |32 Yron meskay noscami (rpaa)
ars | Boisoa apaveTpoe. I~ LleHTpantHo/BHELEHTPEHHO-CKATHIE 3 NEMEHTHI © MMEKOM CTEHKOIA lu— W3ruBatowmit MOMEHT 407 NPOBEPKM YCTORYMBOCTI
npoBepok & daiin Word I~ Warubaeme anemeHTbl c ru6Koi cTeHkol | FodpupoBaHHas cTeHKka U3 NNOCKOCTH cTeHku (k]
Hecywan cnocofHOCTE 3aKPENAAIOWME 3NEMEHTOE |
1
l Koo @OUUMEHT HANeKHOCTI N0 BPEMEHHOMY CONPOTUBAEHMIO I—U e e ()
IZUDU PacyeTHan AA1Ha B NAOCKOCTH NOACOS - YZ (M) IU Mpu HenpepbiBHOM 3aKkpenneHuu (KH /)
2 Buieon ceoaroro aruera ] ID War 3akpenneHua BHEWHEro NOACA W3 NAOCKOCTH M3ruEa (M) [~ HenpepbieHoe 3akpenaeHie BHeWHero nosca
ID Wllar 3aKpenneHUA BHYTPEHHEr0 MOACA W3 NAOCKOCTU Maruba® (M) [~ HenpepblEHOE 3aKpenneHUe BHYTPEHHEro NoAca
o
Tp1 3a0aHUM Wwara 33KPENNEHHA PABHEIM YO, War 33KPENNEHHA G e I ivmsios I Do ‘
Beixoa NPUHIMAETCA PABHBIM PACHETHON ANWHE B NA. YZ

Puc. 16. 2 [1anens yTHIUTHI BHIIOTHEHUS IPOBEPOK. 3alaHNe UCXOAHBIX JaHHBIX IS TPOBEPOK

r"-ancumerme NPOBEPOK KOHCTPYKTUBHBIX 3N1eMeHToB - SCAD 4 ener_under'Checking'lepemenHoe ceuenue’,1-CbL|-2-3J1L1) cBaseBoi 6nok.SPR
®ain  MHCTpyMeHTel BeiBoa O nporpamme
Bl 1] Myre K nanike SWORK: e:\SWORK |
Mpynna 1. Pureau, 80 anemertos IpUTEinpoeepo |
e | s UenTpaneHo-pacTanyTeie  MErMEaEMbIE C YCTONMYMBON CTEHKOM
0.94 W1 1. MpoyHocTe No HopManeHeIM HanpskeHuan, n. 3.1.1 ¢. (105) ¢ yyetom n. 8.2.3
Wnnopt PCY 1 sagatie 03 [V] 2. PacueT cTeHKU Ha NPOYHOCTE N0 KaCaTeNBHEIM Hanpskeruam, n. 8.2.1, . (42)
m War 2 | wcxoarex aarHbR A 0 [V 3. MpoyHoCTE NOACOB OT NoNepeyHoit CUAbI B NADCKOCTH NoAcos, n. 8.2.1
EI60Pa FPYNNG! NPOBEPOK. 1 [V 4. MpoyHOCTE CTEHKW B ONOPHOM CEYEHWM OT NoNepeyHo cunbl, n. 8.2.3, . 54
-1 (V] 5. MpoyHOCTE NOACOB B ONOPHOM CEYEHWM OT NONEPeYHOI CUALI B NAOCKOCTU Noacos, n. 8.2.3, ¢. 55
— -1 ("] 6. MpouHOCTE CTEHKM, HE YKPENAEHHON PetpaMu JKECTKOCTH, NPU ASHCTBMU MECTHBIX Harpysok, n. 8.2.2, ¢. (46)
E&{a War 3 | Beifiop nposepok 079 W] 7. MpoyHOCTE CTEHKM N0 3KBMBANEHTHBIM HanpskeHuam, n. 8.2.1 ¢. (44)
0.82 V] 8. MpoyHOCTE NOACOE NO 3KBUBANEHTHBIM HAaNPAKeHUAM, N, 8.2.1 ¢. (44)
0 % 9. YeTolumBocTe No USrMGHO-KpYTUABHOM dopie, n. 8.4.1, 8.4.4, 8.46
1 10. NpoBepka 3 AEMEHTOB 3aKPENAAIWME CKaTbill noac, n. 8.4.5.
ShEmerts ecssnoc 0.8 W1 11. NpoBepka ycnosHoi rBKoCTH cTexku, n. 8.5.3.
1.7 W1 12. Nposepka yetoiumsocTu crerku, n. 8.5.3, 8.5.6, 8.5.7.
BeiB0A NapaMeTpos 1.28 V] 13. HeoSxoaumocTb YKpEnneHUA CTEHKW NonepeyHbivu1 pedpanu xectkocti n. 8.5.9,
r?;? War 5 I npoBepok B daiin Word -1 [C] 14. NpoBepka wara nonepeuHeix pefep kectkocTy, N 8.5.9.
-1 1 15. NpoBepka w1pyHE! NonepeyHex pedep skecTkocty, n. 8.5.9.
1 [C] 16. NpoBepka ToAwMHE NonepeyHsl: pedep kectkocTy, n. 8.5.9.
-1 ] 17. NpoBepka YCcToNHYMBOCTH NONEpPEUHBIX PEGEp KECTKOCTU B MECTax NPUAGKEHUA COCPEAaTOYeHHIx cun, n. 8.5.10.
0.44 [V 18. MecTHan ycToiuMeocTs ckatoro nosca, n. 8.5.18, 8.5.18.
0 [v] 19. NpeaencHan ruBkocTe BHewHero noAca, n. 9.4.
24 Beisoa ceoaHoro oTuera I 0 [V 20. NpeaencHas rUEKOCTE BHYTPEHHEro noAca, n. 9.4.
0.83 V1 21. NpoBepka Heo6XOAUMOCTU YKPENABHUA NPOAOALHBIMU Pebpami skecTkocTu, n. 8.5.11.
1 [7] 22. NpoBepka NOACHBIX CEAPHBIX WEOE
Bbixoa |

Puc. 16. 3 [1arens yTHIUTHI BHIIOTHEHUS IPOBEPOK. Pe3ynbraTsl MpoBepok
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17 YTtunnta pacueta nogkpaHoBbIX 6anok

VYTunura pacyera NOJKpaHOBBIX 0aJIOK IO3BOJISET BBINOJIHATH PacyeT MOAKPAHOBBIX OAJIOK pa3iiny-
HBIX KOHCTPYKIIMM:

® U3 POKATHBIX JABYTaBPOB;
® 13 CBAPHBIX JIByTaBPOB;

e 0e3 TOPMO3HOU OaJKH;

® C TOPMO3HOM OaJIKOM.

[TonkpaHoBas Oajgka MOXKET OBbITh Harpy»keHa JU00 OJHUM, JTHOO0 IBYMS KpaHAMU C Pa3IMYHBIM YHC-
JI0M KOJIEC (C OJIHOM CTOPOHBI): 2-Ms, 4-Ms, T1U00 §-10.

Hawubosee HeOmaronpusiTHbIC PaCloIOKEHHs KPAaHOB Ha OalikaX, U COOTBETCTBYIOIINE HArPy3KH Ha
OaJIKy OIPEIETSIOTCS aBTOMATUYCCKH.

B pesynbrare pacuera BBIUUCIAIOTCS KOI(D(UIUEHTHI UCIOJIb30BAHUSA MO HECKOJIBKUM JECATKaM
KpUTEPUEB NIPOYHOCTH, YCTOMUMBOCTH U PECYpca MOJAKPAHOBOM OalKi U TOPMO3HBIX KOHCTPYKLUH.

[TocnenoBaTebHOCTh MPOBEICHUS pacyeTa U GOPMyIIbl KPUTEPHEB, 10 KOTOPHIM BBIYHCIISIOTCS KO-
3¢ UIMEHTHI UCTIONB30BaHUs, TOKYMEHTUPYIOTCS B (paiine otyera B popmare Word.

17.1 NHtepdemnc

KomanaHast cTpoka IJ1aBHOTO OKHA yTUIUTHL, puc. 17.1, conepKUT cTaHAapTHbIE KOMaH 1bl COXpaHe-
HUS U YTE€HUS NPOEKTa, B KOTOPOM COXPAHSIOTCS BCE MCXOJHBIE JIaHHBIE MO OajKe, U pe3yibTaThl
BBITIIOJTHEHHOTO pacyeTa.

ITpu nmepBoM 3amycke yTHIUTHI B Tpagu€CKOM OKHE B Ka4eCTBE MJUIIOCTPALIMU OTOOpakaeTcs Wil-
JIOCTPaTHBHAS NOJKPAHOBAsl Oallka U3 CBApPHOTO JABYTaBPa C TOPMO3HON KOHCTPYKIUEH.

Ha Bxnagke O6mmue qannble, cM. puc. 17.1, BeiOuparores:

e Marepuai;

e [lapameTpsl CBapHBIX I1IBOB;

e Twum u pa3Mepsl penbea;

e lcnonHenue 6anku, ee NPoJIET U MPOJIET Pambl;
e Tum ceyenus Oanku;

e Hanwune TopMO3HOM OaKu;

e KoncTpykTuBHBIE KO3()(PUIIMEHTHI.

Brmanku Ceuenne - ..., Topmo3snas 6anka, puc. 17.2-17.3, ciayxat a1 3a7aHus pa3MepOB IOAKpa-
HOBOMH OaJIKH, U TOPMO3HOMN OaJIKH NMpH €€ HATUYNH.
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@ Pacuer noakpariossi Banok v2022 - Kpan MM40r ME12-8-4 ne cepnn C255_1

- [m| X
®aiin  Cnpaeka
QzdH
TopriozHan Ganka ] Pefipa I K03 PPLULWMEHTE] MCNONBS0BaHMA I
Dfwme aaHHbIE ] KpaHoekle Harpyzki ] CeueHue - cBApHON 0BYTSEP I 565 215
Marepuan TN CEYEHMA NOAKPAHOBOM GaKu ] a ] 16 /.']k
C2h5 BrIGpaTE/ MSMEHMTE MATEPMan | (# CeapHof aeyTasp J,_4DD_J,
E MapameTpe ceapHbIx WEos | " MpokarHol AEYT 2BD v
=
TOPMOZHBIE KOHCTPYKLMU
Penec KP100 - £ Her 1500 Ve
Kpennenue pencca  |Boarosoe -
(* ToprozHaA Ganka 1272
Wenonerue Ganku
|Paspeanan j Ko @PUUNEHT HANEKHOCTH N0 OTEETCTEEHHOCTI
gamma_n

Mpaner Ganku [war pard), r

12000 1 - 0 PacuipetHe BhiGop |

TpaneT pael, v Ko ebebrHeHT yonoBuit patioTel  gamma_c

36000 1 - © EcsopnoTata 1 |

3anarh NApareTpbl GankK No YronaHI |

[ 303HHE OTHOCHTCA K METANNYPrHYECKOMY & BEINOAHMTE pacyeT Ganku ‘ & Brisectu oruer |

npouzeoacTey no Tada. 57 CMN 294 0
-

Puc. 17.1. 'naBHOE OKHO YTHJIUTHI, BKJIajKka O0IIMe JaHHbIE

TopMozHaA Ganka ] Pefpa ] K03 P HUMEHT R WCNONE S0BaHWA ]
Oéwwe gaHHEE ] K.paHOBBIE HarpyskM Ceuenue - ceapHoli ABYTEP
s MaparmeTpel ceveHHa [kra)
W pUHa EEpRHER MoK 400 r
¥ TonwwMHa BeprHel noakK |16 r
Beicora creHkm 1240 r
e
X TonumHa cTeHku 100 ™
WkpuHa HUskHeR nonku | (320 r
TonwmHa HuseHed nonku] |16 I
= MpHHATE ‘

Puc. 17.2. Bxinagka Ceuenue - ...

Qe me gaHHse | K paHoBRIE Har pyzkM | CedeHmHe - CEApHOM 0EYTaED

TopmosHan Ganka l Petipa l o3 HUMEHT Bl HCNOABS0EAHHA

LUMpkHa ToproSHOro aucTa B, w1330 T ONWKHA TOPMOSHOrD AHMCT A, Fh 8
MPHEASKS TORMOZHOM GakM pE, rb (1500 MPHEASKS TORMOZHOMD AMCTE B, bk 315

Ueennep NnpokaTHoiA

Homep npodwna
— 'y |30n |
(¢ MapannenbHele NonKK - h () 00
b (1) 100
(" C yKNOHOM NONOK TY s (Mm) 6.5
h X t (Mm) 11
A(mz) | 40.50
c Ix (cm4) | 5830.0

s (m) 120.0

— x0 () | 28.3

MpHMeEHUTE

Puc. 17.3. Bknanka Topmo3Has Ganka
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Ha Briiagke KpanoBble Harpy3ku, puc. 17.4, 3amarotcst mapamMeTpbl KpaHOB (KHOTIKA 3a1aTh KPaH).
KpaHoBble Harpy3ku aBTOMaTHYECKH BBIYMCISIOTCS IOCHIE 3aJjaHUs COUYETaHHs KPaHOB Ha)KaTHeM

COOTBETCTBYIOLIEH KHOIKH.

[TonydeHnHble Harpy3ku oToOpaxkaroTcs B pazienax PacueTHble HArpy3Kku Ha KoJieca 1 PacueTHble

HArpy3KH Ha 0aJke.

CxeMbl Harpy>XeHusi OaJKu MOTYT OBITh
puc. 17.5.

ToprozHaa Sanka ]
OAWKHe 4aHHBIE

K.onuyecTeo 340aHHEX KPaHOE

3anatk kpaH |

FPedpa ]
K paHoBkIe HarpyskM

—

OTO6pa)KCHI)I Ha>XaTUuEM COOTBGTCTBYIOHleﬁ KHOIIKH,

K. pPULMEHT B MCNONEZ0E3HHA ]
CeveHuWe - cBapHON ABYTSER ]

3anaTk cOMETAHUE EPIHOE |

MocroTpETE NapaMETPEI KpaHS |

b ogupUUMpOBATE KpaH ‘

Ypanure kpan |

K.om P ULMEHT gUHaRMHHOCTI [1.2

MaroHHEE pacyeTHEIE HarpyakK, KH m

312
0.86

[ 3agaHHoE nonoxeHHE KpaHa

07 eeca Ganku

07 Beca peneca

I'Iepec:qma'rb FOMEHT B

PacuerHele HarpyskW Ha koneca
12.00
5.94

BeprikaneHan Harpysk.a kpara 1, kH

ik

[opHzoHTanEHaA Harpyska kpana 1, kH

FPacyeTHee HarpyskM Ha Ganke

13263
373
38.8

M ak CuranEHEIR FoteHT M2, kHe
M ak.cumansHEIA rMordeHT My, kHm

MakcumaneHan nonepedHan cuna Gy, kH

I ak.CHMENEHEIN MOMEHT OT NOCTOAHHEIX
W ANMTENEHE Harpyzsok Mx_min, kHm

b @k.CHMENEHEIF MOMEHT NPW pACYETE HE
yctanocTe Mu_f, kHm

12873
52.58
52.87
5321

MoreHt B oTceke © My_cp_mas, kKHm
MNonepedHas cuna By_cp & orceke, kH
MNonepedHan cuna B otceke ¢ Oy_cp_max, kH
MordeHt B oTceke My_cp, kHm

bk RN

Puc. 17.4. Bknaaka KpaHoBbie Harpy3ku

Harpyskun u pesynstater

CXEMa HarpyKeHWA ]3n|opb| ]

147 m " Em

612.0 kH

BaPUEHTEI HArPYHEHMA - MAKCAMYM
o HBFMGEK)LU.EI'O MoMeHTa Mx

" MonepeuHoid cinkl Qy

" Mporvba

612.0kH

" Msrubarowero MomeHTa My

" WsruBaiollero MoMeHTa Mx Npu PECYETE Ha YCTanocTs

Puc. 17.5. Cxema HarpyxeHust 6aJaKu MpH IEHCTBUN MaKCUMAaJIbHOTO H3THOAIOIIEr0o MOMEHTA
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Ha Bxnanke Pedpa, puc. 17.6, 3a1arotcs mapameTpsl pedep Ha MOAKPAHOBOM Oaike.

O 8wme gaHHEE ] F.paHOBEIE HarpYZKM ] CeveHue - CEapHOM LEYTaER
ToprosHaA Ganks Petipa l Fo.0m PRHLMEHTEL MCN0E S0BaHHA
MNapameTpel ONOpHOMD PEGPA, Mk MNapareTpel pedep HECTKOCTH, MM
W1pLHa 340 PaceToaHue rekay petpan | 1330

TonWmHa 16 W WpHHa BEICTYNaOWeR yacTH 100
BricoTa BRicTYnaOwWER YacTi |30 TomuwmHa 10

K.ATETEI KPENNEHKA ONOpHOrD peSpa, ke |ﬂ59'3T':'|:'°HH”e petpa ﬂ
K. HistHERMY NoAcy 14 [~ Ycranoeka npogonsHoro petpa

K. cTeHke a
MpHEHMTE

100

b I

1 1980

Pucynok 17.6. Bknanka PeGpa

Ha Bxnaake Kosddunuentsl ucnonbzoBanms, puc. 17.7, oroOpaxkaroTcsi pe3yibTaThl pacyeTa
OaNKu Mmocle HaKaTus KHOMKU

{,‘_ﬁ" Benonnute pacyet Ganku | B3 BrieecTu otyer Crera HarpyKeHuA Sanku Bbrson,
O awme gaHHEE l K.paHoERIE HarpyEkM ] CEveHMWE - CEApHON EYTAED
ToprosHas Ganka ] Petpa Ko pULMEHTE! MCNONES0BAHWA
1. Mpo4HOCTE NO HOPMAaNEHEIM HANPAKEHWAM B BEPXHEM Noace, ¢. [43) 11404
2. MpoyHOCTE N0 HOPFEAEHEIRM HAMNPEKEHHAR B HAHER nosce, ¢, [47] 0375
3. MpoyHOCTE N0 KACATENEHEIM HANDAKEHMAR B CTeHKE, ¢ [42] 0.8
4 Mpo4YHOCTE NPW QIHOBPEMEHHOM AEHCTENM B CTEHKE MOMEHTA M NONENEYHON CHNbI 0.843
B, MpoyHocTE CTEHKM NOW pEWe patoTel EpaHa FE-8K, n833
E. JCToRYMEOCTE CTEHEM 1.088
7. deTolYMEOCTE CHATOrD NOACS 0.7
8. OrpatuyeHme no nporudy 0.696
3. Heranocte Ganku Bl
10. YoTanooTe BepxHERN S0HE! CTEHEM -1
11. MpoyHocTE onopHoro pedpa 0.768
12, PACCTOAHWE Me#ay peOpatd KecTROCTH 0.733
13, WHpHHA BBICTYNAKWEN YaCTH PEtEp KeCTROCTH 0.663
14, TonwmHa pedep HeCTROCTH 623
15, HeofR0n MMOCTE YoTSHOEK M NpOA0nsHoMD peSpa o
16. YeTofuueocTs Ganku 1.402

M akcHMansHel koadduument: 1,402

Puc. 17.7. Bxianka Koa¢dunmueHTs nCnoib30BaHus

KHomka BeIBeCTH 0TYET UCTONB3YETCs I BRIBOJIA OTUYETA O pacyery Oanku B hopmare Word.
TurnoBoii oTyeT npuBeAcH B pazjaene 17.3.
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17.2 3apaHve kKpaHoB

[Tanens 3a1anus mapaMeTpoB KpaHa Moka3zaHa Ha puc. 17.8.
BonpmmHCTBO MapaMeTpoB 3aMoIHSAIOTCS MO JJaHHBIM MacnopTa KpaHa.
[Iponer kpaHa AOKEH 3aaBaThCSl MEHbIIIE, YEM MIPOJIET PaMBbl.

OrMmeTKa HU3a HOI[KpaHOBOfI KOHCOJIM AO0JIDKHA OBITh MEHBIIIC OTMETKHU YPOBHA I'OJIOBKH PEJibCa, HO

HX BCIIMYKWHA HE BIMACT HA PE3YyJIbTaThl pacycTa.

33jaHKE NAPAMETPOE KPaHa *

MopAakoEEIH HoHER 1 HaumeHosaHWe |1

I'IacninHme AdHHEIE ﬂBgHKD.ﬂECHbIﬁ KpaH ]

Tun kpaHa
& Mocrosai [ pyz0NogEeHMHoCTE [T]
~n . Mponet kpaHa [rr) 28R00
BECHOMN
ma Baza konec ] B250
MNongec rpYza PaccToaHue mexay KpaiHMkW ToUK. MW SybepoE (M) | BES0
e ] Paccroanqe or nesoro Sydepa 4o ocW Koneca 1 (] o0
% Utk OTreTka HU3a NOAKPAHOEOMN KOHCOAM [rrd) 3800
OTrETK.A YDOBHA MONOBKM PENBCE [Rbd) 4000
Yucno konec © 0aHOR CTOPOHL!
M akcHManbHaA Harpyzka Ha koneco [kKH) B05
o2 £ 4 £ 8 tMacca Tenetiku [T 185
tacca kpana [T) 55

[pynna pesiMMoe padorel gk -

[ B METANNYPrHYEck.om Lexe

Koo U MEHT HAgE®HOCT |12
Homepa ToprosHex konec:

OupcTiTe |

Betmog

Puc. 17.8. I1a"ens 3aanus mapaMeTpoB ABYXKOJIECHOTO KpaHa
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18 [MpwunoxeHue. Npumepbl oTUETOB

18.1 OTueT No NpoekTMpoBaHUIO 6a3bl KOJIOHHbI

Pacuer Y3/1a onMpaHUusl KOJOHHBI € peﬁpaMn ycniienus OHOPHOﬁ INJINTHI

[TpunsTOE XKECcTKOE CONpsHKEHHE KOJIOHH ¢ (h)yHIaMEHTaMH 00eCleYrBaeTCsl yCTAaHOBKOM aHKEPHBIX OOJITOB B ILIOC-
KOCTH JICHCTBHSI MOMEHTA B COOTBETCTBHHU C KOHCTPYKTHBHBIM PEIICHUEM, IIPEJICTaBICHHBIM Ha pHuC. 1.

Koapunuent ycnopuii paboTsl y3ia

Yo = 1 (cormacho 1. 4* [5])

TpeOyemslii Habop NMPOBEPOK NpH pacuere 6a3bl KOJIOHHBI NPEICTaBICH B Ta0muue 1.

Tabnuya 1. TpeGyemotii Habop nposepoK npu pacyene 6a3vl KOJIOHHBbL.

Ne CcpliIka Ha HOPMATUBHBIE JOKYMEHTBI U
HaumeHnoBanue npoBepku

LI PEeKOMEHIYeMYI0 JJUTepaTypy

Hanpspxerne Bpraucisiercst o (GopMyJiaM CONPOTHUBICHUS

Martepuaia 1o METOJUKe, U3J10KEHHOU Ha cTp. 412 [8] wiu cTp.

356-361 [7]

Mapka cTaiau aHkepHOTro 00JTa Ha3HadaeTcs 1o tabnune 2

[11], xkmacc npoyHOCTH raek coriacHo 1. 2.6* [5]. Pacuer

(yHAaMEHTHBIX OOJITOB MPOM3BOAUTCS IO METOIMKE

n3nokennow B [8] (ctp. 412-414) wm [7] (ctp. 356-361)

TonmuHa OMOPHOM IUIMTHI MOAOMpPAETCS 1O METOIUKE, U3II0-

3 Pacder npoyHOCTH ONMOPHON TUTUTHI »eHHOH B [8], ctp. 404-406)

ITpoBepka nmpoyHOCTH OETOHA TTOX
KpaeM 0a3bl KOJIOHHBI Ha CKaTHE

Bri60op Mapku cranu pyHAaMEHTHBIX
2 OOJITOB | KJ1acca IPOYHOCTH r'aek U
1oJ00p ceueHus: aHKEPHBIX OOJITOB

OmnpezencHre HEOOXOJUMOCTH

4 YCTaHOBKH MPOTUBOCABUTOBBIX ITo dhopmyre (17) [11]
2JIEMEHTOB
5 Pacuet npoYHOCTH CBapHbIX IIBOB Cornacho .. 11.1*-11.5 [5]

Pa3MepLI CCYCHHUS KOJOHHbI

Bsicora ceuennst H ¢ = 370 mm;

[Iupuna nonku BC = 200 mm;
TonmuHa cTEHKU tW = 8 MM;
TonmuHa mojaKu tf = 10 mmM;

IIpunsiTbIe MapaMeTPbI MaTEPHAJIA M KOI(PPHUIHEHTbI
Mapka cramu C255, tabn. S1*[5].
PacueTHOE CONPOTHBIEHHUE CTAIH MPH TONMKHAX JUCcTa OT 10 10 20 MM:

e  HOPMAaTHBHOE COTPOTHBIICHUE Run = 370 MIla;

®  pacTsuKeHHIO, cKaTHio, m3ruby R, = 240 MITa;
e cmury R = 0.58R, =139.2 MIla;
KoaddummenT HapexxaocTn o otserctBeHHoctH Y, = 0.95;

PacyerHble coueTaHus YCUJINH
[pu pacdeTe OMOPHOTO y371a UCIIOIB3YOTCS PACUCTHBIC COYCTAHUS YCHIIHMA, NEHCTBYONINE B HUKHEM CEYCHUHU KOJIOHHEI
U BBIOpPAHHBIC TIO CIICAYIOIINM KPUTEPUSM:

1. MaxkcumaibHOe CKUMAIOMICE HANIPAKCHUE B HEHTPE TAXKECTH CCUEHNA, COOTBETCTBYET MAKCUMYMY CKUMAIOMICTO

yeumus N,

2. MakcuMaibHOE KacaTelIbHOE HAMpPSHKEHUE B CTEHKE, COOTBETCTBYET MAaKCUMYMY IMepepe3bIBarolieii cribl Q;

3. MakcumaibpHOE CKUMAIOIIEe HAMPSDKEHNE BO BHEITHUX BOJIOKHAX CEYCHHUS;

4. MakcuManbHOE PACTATHUBAIOIICE HAPSHKEHUE BO BHEIITHUX BOJOKHAX CEUCHMUS.

B tabnmie 2 npuBeaeHBI pacyeTHBIE COYCTAHUS yCHITH:

— B3sTHIE U3 pacyera no K3-monenu;

— C YYETOM YMHOXKEHHUS CKUMAIONIUX yeuanid Ha koddduiment Ky = 0.9 st pacyera aHKepHBIX OOJITOB.
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Taonuya 2. Pacuemuvie couemanun Hazpy3oK

Bapuant Kputepuii N xH M xkHm Q xH
1. KB-monens Makcumym N -272.5 12.23 8.7
Makcumym Q -166.2 69.04 22.2
Munumym Sigma -217.1 107.51 19.8
Makcumym Sigma -115.3 105.71 20.3
2. Pacuer ¢ 1.0*N Makcumym N -272.5 14.06 10.0
Makcumym Q -166.2 79.40 25.5
Munumym Sigma -217.1 123.64 22.8
Makcumym Sigma -115.3 121.57 23.3
3. Pacuer ¢ 0.9*N Makcumym N -245.3 14.06 10.0
Makcumym Q -149.6 79.40 25.5
Munumym Sigma -195.4 123.64 22.8
Makcumym Sigma -103.8 121.57 23.3

HopmaTuBHbIE JaHHBbIE JIJIS1 pacyeTa CBAPHbIX IIBOB

Br= 0.7, B.= 1.

(IpUHATO IO MUHUMYMY B 3a11ac, Py 3TOM JOIMTyCKAeTCsl HE yKa3hIBaTh B pab0UYUX YepTeKax BUJ] CBAPKH, MTOJIOKECHUE
1IBa, TUAMETP CBAPOYHOU MTPOBOJIOKH).

PacueTHOE CONpPOTUBICHUE 10 METAJLTY I1Ba 1o Tabn. 56* [5] s cBapouHoii mpososioku Ce-0812C:

Rwi= 215 MIla.

PacueTHOE CONPOTUBIEHHUE 11O METAJUTY TPAHUIIBI CIUIABJICHUSI:

Rwz = 0.45Ryn=0.45-370 = 167 MlIla (cormacuo tabi. 3 [5] must ctanmu C255);

PacuerHOE COMIPOTHBIICHUE CTHIKOBBIX COSANHEHUN CKATHIO, PACTSIKCHHIO, M3THOY II0 MPEIeTy TeKYIeCTH COTIacHO
Tab. 3 [5] g TommmH aucta ot 10 1o 20 MM:

Ruwy = 0.85Ry = 0.85-240 =204 MI]a.

PacueTHOE cOPOTUBIIEHNE CTHIKOBBIX COETMHEHUH cABUTY Npu oTcyTcTBUU Y 3K muist Tonmmus aucta ot 10 1o 20 mwm:

Rus= 0.85R, = 118.3 MITa.

KoaddrmmenT ywr =1.0.

Koadpuuumenr yw, =1.0.
ITapamerpbl pynramenra
[penBapuTeabHO BBIOWpaeM Kiiace IPOYHOCTH OeToHa GyHaamenTa B 12.5 ¢ pacyeTHBIM CONPOTUBIICHUEM CXKATHIO Rp
= 7.5. Ilpu pacuere pa3MepoB IUTUTHI CYMTAEM, YTO OTHOIICHHE IUIOIIAAN BEPXHEro obpe3a (yHAaMeHTa K IUIOIIAAN

onopuoit mter A / A, =1.00.

PacueTHOe conpoTuBienue 6eTona cMatuio R, . onpenensercs mo hopmyiie Rbloc = P, Rb (ctp. 73) [16]. [TpuHUMas

bloc

a=1, ¢, =3/A; /Ap , BerancnseM Ry, =7.50 MIla

ITonGop mapameTpoB ONOPHO¥N IVIUTHI U AUAMeTPa 00JITOB
[punumaeM pasmeps! onoproii Tl L x B: L =740 mm, B =390 mm.

[Tposepsiem npouHOCTH OETOHA IO IUTUTOM MPU PaCYETHOM COYETAHUN YCHIIHM:

N =217.1 kH, M = 123.6 xHwm (ycuime N, BbI3bIBaroniye cxaTue B KOJIOHHE IIPUHUMAETCS CO 3HAKOM MHHYC, BBI3bI-
Balolllee PACTSDKEHUE — CO 3HAKOM ILTIOC).

N A 6M
oy =——+t_——=2171 10/(390-740)+6-123.6-10%/(390-740%) = 423 MIla< R
BL BL
YcnoBue NpoyHOCTH OETOHA HAa CMSATHE BBITIOJIHSAETCS
[TpuauMaeM koaugecTBO 00ITOB N = 4.
Haznagaem mapky cranu pyHIaMEHTHBIX 001TOB coriacHo Tabm. 2 [11]. CooTBeTCTBEHHO, MapKa CTanH (hyHIaMEHT-

=7.50 MIla.

bloc

HBIX 60sToB mpuHUMaeTcs C235 mo FOCT 27772-88 ¢ pacyeTHBIM CONPOTHBIICHHEM Rba = 145 MIla.

PaccrosiHre Mex Iy 601TaMu 10 OCH X ¥ TI0 OCH Y IPUHUMAEM C y4eTOM pa3Mepa CTOPOHBI aHKEPHOU IUTUTKH, pa3Mepa
KaTeTOB CBAPHBIX IIIBOB, PACCTOSIHUS MEXKJIy CBAPHBIMHU IIBAMHU M PACCTOSHUS OT aHKEPHOM IUIMTKU 10 Kpasi TUIUTHIL:

X =570 mm; Yaiééa =204 mMM.

2i64d
Pacuer pacTIruBaronmx yCHIMK B 00ATaX ¢ YYETOM IJIACTHYHOCTH OCTOHA BBINOJIHIEM corjiacHo [11] mpu pacyeTHOM
COYCTAHUH YCHIINN:

N=103.8 kH, M =121.57 xHm

Bennuuna pacueTHOW HArpy3KH, IPUXOIAIICIHCS Ha OUH PACTSAHYTHIH OOT:
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P, =(R,Bx—N)/n,,

rae N — mpomosibHas cuia B KOJIOHHE; Ry — pacueTHOe COpOTHBIIEHHE OeTOHA (QyHAaMEHTa OCEBOMY CXKATHUIO, Nt — KOJIH-
YECTBO PACTSIHYTHIX OOJITOB, PACIIONI0XKEHHBIX C OJHOW CTOPOHBI KOJIOHHBI; B — mMprHa omopHO# TUIMTEL; X — BBICOTA
C)KaTo 30HbI OETOHA 1M0J1 OIIOPHOH IJIMTOM, onpezessieMas 1mo Gopmyie:

X =ly =12 = 2N (€ + Agn) RoB < LRl o)

rae Ia — pacCTosiHUC OT paBHOﬂeﬁCTByIOHIeﬁ y'CI/IJ'II/Iﬁ B PACTAHYTBIX Goirrax A0 TPOTUBOIIOJIOKHOI'O Kpas IIUTHI;

Asnk = Xank / 2 — nonosuna paccTosHus MeskTy aHKEPHBIMH GoMTaMH; e, =M /' N — skcrienTpHCcHTeT NpHIOKEHNS

Harpys3KH.
0.85-0.008R,
Cp = = (0.85-0.008-7.5)/(1+145(1—(0.85-0.008-7.5)/1.1)/400) = 0.72
R.. 0.85-0.008R,
1+ 1-
400 1.1

[Moacrasinsist B popmyay (1) 3HaYeHUS:
|a = 940.0 mm; Aank = 285.0 mm; €) = 121.57-10%/103.8 = 1171.2 mm, nonydaem

x=l, - Jlaz — 2N (e + Ay )/ RyB = 940.0-(940.02-2:103.8-10° (1171.2+285.0) /(7.5-390))12 = 68.2 mm

< CR| o =0.72:940.0 = 676.8 MM — moOBBIIIATH KIacc OETOHA He TpebyeTcs.
MakcumanbHasi BeJIMYMHA PAaCYETHOM HArpy3KH, NPUXOSIIEHCS Ha OUH PACTSIHYTHIH OONT:
P, =(R,Bx—N)/n, =(7.5-390-68.2:10° — 103.8 /2 = 47.8 xH

Pacuer pacTAruBaOIMUX yCWIN B 60aTax IIPpY BHELIEHTPEHHOM C)KATUU BBIIIONIHsIEM cornacHo (crp. 412-414) [8]:
[Ipu meficTBMM MOMEHTa aHKEpHBIC OONTH pabOTAIOT HAa PAcTSHKEHHE M BOCIPHUHUMAIOT YCHIIHE OTpHIBatoIiee 0aszy
KOJIOHHEI OT pyHIaMeHTa. Y CIiTie B aHKEPHBIX 0ONTax OMpPEICIAIOT B MPEIIOI0KEHUH, 9YTO OSTOH He paboTaeT Ha pac-

TSOKCHHUE U PACTATHBAromas cujiia Fa , COOTBCTCTBYIOIIIAasa paCTﬂHyTOﬁ 30HC SHIOPbI HaHpH)KeHPIﬁ, MOJIHOCTBIO BOCHIPH-

HUMAaeTcsl aHKepHBIMH Oositamu. PacueTHast cxema y3iia IpeAcTaBiieHa Ha puc. 2.
PacueTHoe coueTaHue yCHIINI B TJaHHOM CITydae COOTBETCTBYET pacueTry ¢ ycuinem 0.9N:
N=103.8 kH, M =121.57 xHm
HopwmanbHble HanpspkeHnst B OETOHE 1O ITTMTON ONpeelIsiioTes 10 popMyiiaM BHELIEHTPEHHOTO CXKaThs

N 6M
Cp1= o — — 5 =103.8:10%(390740) - 6:121.57-10%/(390-740%) = -3.78 MIla
BL BL2

N 6M
Op2=05, T 5 = 103.8-10%/(390-740) + 6-121.57-10%/(390-740%) = 3.06 MIla
BL BL
[TonoxxeHne HyJIEBOW TOUKHM HA JIIOpPE HA DMIOPE HANPSHKEHWH JUIsl CITydas HaJudus CXKaToW 30HBI TOJ 0a30il Ko-
JIOHHBIL.
‘G f 1‘ L
Cc= =3.78-740/(3.78+3.06) = 408.9 mm
‘0 fl‘ + ‘G f 2‘
Hcxons U3 yclmoBUsl paBHOBECHSI CHJI OTHOCUTEITLHO TIEHTPa TSHKECTH CHKATOM 30HBI OeToHa (CokuMaromiee ycumne N
MIPUHUMAETCS CO 3HAKOM ILTIOC):

M—Na—F,y=0
HAXO/WM ycuiaue B QyHIaMEHTHOM OOJITEe IPH HATWIHUH CKAaTOW 30HBI B OETOHE:
M|-|Nja
F,=———— =(121.57-10°-103.8-233.7)/518.7 = 187.6 xH
y
L ¢
rae d=——— =740/2 - 408.9/3 =233.7 mm,

2 3
Y= Ay +a =285.0+233.7=518.7 mm.

3neck Agp = 285.0 MM — MOJIOBUHA PACCTOSHUS MEXITY aHKEPHBIMU GONTaMHU (CM. puC. 2.).
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[Todmubka 13 MeskosepHUcmoeo DuyHdareHTHbIL Oo/am

oemora k1 B125

J
Aawep Aawep

‘ i ek W
@UJ/E Fa

Puc. 2. PacueTnas cxema 0a3bl KOJOHHEL.

B cirydae eciiit 06a HanpskeHUst O 1 U O § 9 CXKUMAIOIIHE, TO (GyHIaMEHTHBIE OOJITHI Ha PaCTsHKEHHE He paboTaroT,

1 BBITIOJTHSETCS TOJNBKO IpoBepKa 1.
Benmunna pacdeTHON Harpy3KH, IPUXOIAIICHCS Ha OJUH PACTAHYTHIA OONT:

P, =F,/n, =187.6/2=93.8 MIla

Tpebyemas miomaas HETTO OJHOTO aHKEPHOTO OOTA BRIYUCIISETCS IO (hopMyIie

Ab — kOI:)max
RbaYc

rae Pmax = max(Pl, PZ) =max(47.8 ,93.8) = 93.8 kH — makcumainbHas Harpy3Ka Ha OJIH OOJIT U3 ABYX, BBIYUCICHHBIX
IO Pa3HBIM METOTUKAM;

ko =1.05 mis cTaTHYECKUX HArpy30K (MPHUHUMACTCS B JAHHOM CITydae, MOCKOJIBKY OTCYTCTBYIOT NTUHAMUYECKHE
HarpysKu);

Rba — pacyeTHOE COMPOTHBJIEHHE aHKEPHOTO 00JITa PACTSHKEHUIO, TpUHUMaeMoe 1o tabs. 3 [11] uim tabdn. 6.11 [8],
YTO MJCT B 3aIac MPOYHOCTU OTHOCUTEIHHO JaHHBIX, IPEACTaBICHHBIX B Ta0d. 60* [5].

Koaddunuent ycnosuit pabotsl Y, = 1 cornmacHo Tabm. 6* [5].

A, =1.05-93.8:10%/(1451) = 679 mv?.
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ITo Tabm. 10 [11] Haxomum Ompkaiimmit amameTp 60Ta, U KOTOPOTO IDIOMIAh HETTO He MEHbIIE TPeOyeMOi — Deoun
=36 MM.

Pa3mep cTOpOHBI aHKEPHOM IUTUTKH Byyum, COOTBETCTBYIOLIHI TUaMeTpy 0011a Dioum = 36 MM, moioupaem 1o tada. 3
[12]: Buwm= 150 mm.
HpOTI/IBOCIIBI/II‘OBLIe 3JIEMEHTBI

Heo6xoanmMocTs yCTaHOBKH MMPOTHBOCABUTOBEIX 3JIEMEHTOB ompenensieM coriacHo 1. 3.18 [11]. B ciaydae He BBITON-
HEHUS YCJIOBUS BOCIIPHATHSI ITOTIEPEYHON CHIION CHIIBI TPEHHUS OT JEHCTBHSA MPOJONBGHON CHIIBI M CHIIBI 3aTSKKH OOJITOB
o opmyne (17) [11] HE0OXOMUMO yCTaHABIUBATH IPOTHBOCABUTOBEIC AIIEMEHTEI.

Q< f ”AbZRba +N

3nech =0.25 — ko3 unmeHT TpeHus;
N — ycunre B KOJOHHE, MPUHUMAEMOE CO 3HAKOM IUTIOC B CITy4Yae CKATHS, U MHHYC B ClTydae pacTshKeHUs (OTpbIBa);

R, — pacuetHoe conpoTuBieHue GonTa;

A, — IIomaab ceueHns aHKEpHOTo 6oNTa;
N — KOJIMYECTBO CKATHIX OOIITOB, JUISl CXEMBI IPUBEICHHON Ha pHC. 2
n=4 B ciy4ae Bomonnenns ycaosuit 651 <0 n 65, <0;

N=2 B ciyuae BomonHenns yenosuit 651 <0 u 655 > 0;

B nanHOM ciiydae UCTIONB3YyETCs paCuYeTHOE COYETAaHUE YCUIIMM:
N =149.6 xH; Q = 25.5 kH; M = 79.40 kHm
JUTS KOTOpOTo N = 2.
Q=25.5<0.25-(2826-145-10%/4 + 149.6) = 52.4 xH — ycTaHOBKa IPOTHBOCIABUTOBBIX JIEMEHTOB HE TPEOYETCS

IToa6op TOMIMHBI ONOPHOI NMJIMTHI
[Ton0op TONIIUHBI OMOPHO IUIMTHI KOJOHH HPOBOJUM COTJIACHO [8] (ctp. 404-406). [{ns naHHOM OMOPHI MOXKHO

BBIICNTUTH YYACTKH TUTUTHI, OTIEPTHIE TIO JBYM (y4acToK 1) ¥ 1o TpeM (y4acToK 2) CTOpOHAM.
Y

A

Ceuenne 2
Ceuenne 1

~
b

Veacrox "\ Yuacrox 2

L

A 4

ot g2

Puc. 3. Cxema k pacyeTy ONOPHOM IUTUTHI KOJIOHHBI, MOMEHTHO OMHpAIOIICHCs Ha (YHIAMEHT, ¢ peOpamMul yCHICHHUS
BrrunciieHue TOMMIUHBI TUTATHI IS STUX YYacTKOB IMPOBOAUTCS 1O Gopmyie
t, = [6M . /R,

roie M max = max(M als M a2) — MaKCHUMaJIbHBIH TIOTOHHBIN M3THOAIONINI MOMEHT Ha y9acTKax TUTUTHI,

Y. — K03QduuueHT ycaosuil paboTsl, MPUHUMAEMBII B 3aBUCUMOCTH OT TOJILMHBI IIACTHHBI 11O Tabn. 6*[5]. 3neck ¥,

=1.2.
[ToroHHBI MOMEHT TIPH OITMPAHUH HA JIBE WJIX TPH CTOPOHBI BEIUUCIsAETCS Mo hopmyne 6.102 [8]:

_ 2
M, =Bo;a",
rae - kospduument, npuaumaemslii no Tabi. 6.9 [8] B 3aBUCHMOCTH OT OTHOLIEHHMS 3aKPEIUIEHHON CTOPOHBI TLIA-

cTHHKH b K CBOGOIHOM KPOMKE a;
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(e} f — MaKCHUMaJIbHOC HAPsHKCHHUEC MO IUINTOH Ha y4JacTke.

Ecmu ormomenne a/0>2.00, moronmsiii MomeHT BbUmMCHseTcs Kak IS KOHCONBHOM Oanké 1o QopmyJie
_ 2
M,=0,b"/2.
JInda ygactka 1:

PacuetHoe coueranue ycunumii:
N=-217.1 kH, M= 123.64 xHwm

O; = O;; =423 MIla, b =133 Mm; a =266 Mm.

Tax xax a/b =2.00 < 2.00, $=0.060, M, = B ;a’ =0.060-4.23-2662 10 = 18.0 kH.
JIns yyactka 2:

PacueTtHoe coueTanue ycuinii:
N =-217.1 kH, M =123.64 xHm

O =0, =24MIlla, b=191 mm; a =350 mm.

Tax xax a/b =1.83 < 2.00, =0.070, M, = B ;a*=0.070-2.4-3502-10°= 20.6 H.
MakcuManbHBIM HOTOHHBIM MOMEHT Ha YYacTKE:
M o = Max(M,;, M,,) = max(18.0, 20.6) = 20.6 kH.

TDe6V€Ma§I TOJIIMHA ITJINTHI:

to=-/6M . /Ry, =(6-20.6:10%(230-1.2))"2=21.2 mm.

[IpuHrMaeM TOJNIIMHY IUTATHI tp =22 MM.

Ry =230 MIla coOTBETCTBYET pacueTHOMY CONPOTHBIICHHUIO cTanyd C255 asst IpUHATOHN TONIIHUHBI TUTUTHL.

Pacuer npouHocTu pedep
Peopa mo ocu X

BermonaseM no0d6op vicomsi u nposepKy npouHocmu pebep, YyCmaHnosieHHbIX no ocu X W SBISIOMNXCS POA0DKEHIEM
CTEHKH KOJIOHHBI.

Pe6p0 PACCUYUTBHIBACTCA KaK KOHCOJIbHAA 6am<a, HarpyKCeHHast:

— B C)KaTOH 30HE OTIIOPOM CO CTOPOHBI (PyHJIaMEHTa C 3IIOPO HaNpsKeHui B popMe Tpanenun (puc. 2), coOpaHHbIM
C IPY30BOil TLJIOWIA M, PABHOM WIUpUHE MIMTHL B ;

M|-|Nfa

— B PacTAHyTOH 30HE YCUJIMAMH B aHKepHbIX Gonrax F, = , cM. puc. 1.

Pacuetnas cxema uist pebpa no X mokazaHa Ha puc. 2.
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[TrOHHBIE 1 COCIEA0 TOHHHBIE HERIEK . JELE TR HE HA RGOS UHITEHHT

oY N3 e 7
M=123 69 KHN'/D-Z/Z 7K+ | TR

155 2 705 755

K v

1 ]

qrmax=-1638 FH/rr g7 =-965 FH/rr Za=750 3 kH
/ V7=290 7 kH

750, 7 kH

2907 kH
750 3 kH

IS [IELIEIE 36 B 11X CL17T

SR HZ GO X M OMEHTOE

249 79 kHr1

[T0rOHHBIE 1 COCRIEA0 TOHHE E HE TILTK L, LT TEIY HE HE OIS UtITEHT

V2=-183 9 kH
FPCY Mo A

M=127.57 rfir N=-1715.7 kH
785 k44 797 155

gmiax=-1982 H/rrr qg7=-E20 H/'rir
/ Y Za=183 4 kH
Y v7=272 9kH

7183 9 kH

18394 kH

IR [TEIELIE 55! B HX CH1T

& .79 kFr

IO HETHESOU 1 MOMEHTOR

2158 kM

Puc. 2. Pacyemnas cxema 071 pebpa no ocu X
B kadecTBe pacueTHBIX CEUCHUH pedep pacCMaTPHUBAIOTCS CeueHHst 1 1 2 B MECTe CThIKa pedpa ¢ KOJIOHHOM.

Kosdpduuuent ycnosuii padborer Y, = 1.

MaxkcuManbHbBII MOMEHT U Iepepe3blBarollas CHla B CE€4eHUH 1:

M = 24.19 xkHwm, Q1 =240.7 kH — nocturaercs npu pac4eTHOM COYETAaHUH yCHUIIHH:
N =-217.1 kH, M = 123.64 xHwm.

JUis 3TOro coueTaHus yCUInii:

O max = -4.2 Mlla, G, = 2.7 MIla, ¢ =450 mm, @ = 220 MM, Yy =505 mm,
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M —Na
F, = ———— =(123.64-10°-217.1-220)/505= 150.3 xH.
y
MakcuMmanbHbI MOMEHT U IIepepe3bIBalolias CHila B CEYeHHH 2:
Mz = 18.34 kHwm, Q2 = 183.4 kH — noctruraercs npu pac4eTHOM COYETAaHUH yCHIINH:
N=-115.3 kH, M=121.57 xHwm.
s 3TOrO0 coueTaHus yCUIuiL:
=-3.8 Mlla, G, =3.0 MIla, c =414 Mmm, a =232 MM, Y =517 MM,
M —Na
F, =———— =(121.57-10°-115.3-232)/517= 183.4 xH.
y

Io makcumanbHOMy Momenty M = max(M M 2) OIpeAeIseM MOTPEOHBI MOMEHT COIIPOTUBIICHHS U3THOY:

Gmax

M
—MaX -24.19-105/(240-1) = 100792 mm3
yTc

W,

r_req —

JUsst mpuHsITON TOMIMHEI pebpa tr = 8 MM BbicoTa pebpa hy 1o/mKHA GBITH HE MEHee
h, =_/6W /t, = (6-100792/8)}2= 275 mm.

r r_req
Mpunumaem hy = 330 mm.
IpoBepsiem npuHATOE ceenne peGpa Ha Cpe3 10 MakCHManbHOl nepepesbiaromeii cune Q. = mMax(Q,,Q,):

1.5
7= 15CQmac =1.5-240.7-10%(330-8) = 136.8 MITa < Ry, = 139.2 MIla.

h,t

r-r
YcinoBue IMPOYHOCTU HAa CPE3 BBIIMOJIHACTCA.

Pacyem ceapnozco wisa, coedunaroujezo pebpa no X ¢ KOIOHHOMU.

CaapHble 1IBBI, MPUKPEIUIAIONINE pedpa K KOJOHHE, IPOBEPSIEM Ha PaBHOACHCTBYIOIIEE KacaTelbHBIX HAIPsKEHUH
oT u3ruba u cpesa.

Hasnavaem karer 1mBa ¢ ydetoM TpeboBaHuil Tabauibl 38%* [5] kf =6 MM.

HopmaTuBHBIE TapaMeTpsl CBAPHBIX IIIBOB CM. II. 4.
BeinosnHseM npoBepKy NpOYHOCTH JUIsi coueTaHus yCHIi Qmax = 240.7 kH, M1 = 24.19 kHwm:
HampspkeHus o Merasuly 1Ba:

T — Qmax

? Bk, 2(h, -10)
o 6M,
™ Bk, 2(h, -10)

Hanp;mceHI/m 110 rpaHre CIUIaBJICHUA:

_ Qmax
TZQ =
szf z(hr _10)
6M,
TzM =
szf 2(hr _10)

Ty =/ Tiy + Tho = (89.5%+168.79™2 = 191.0 MITa< R ¥,,¢ ¥, = 215.0 MIla
T, =[Tou + Toy = (62.7%+118.1)" = 133.7MIa< R, 7,7, = 167.0 MIla

[IpoyHOCTH CBapHBIX IIBOB ISl JAHHOTO COYETAHMS yCHIMHA oOecredeHa.
BbinosiHseM nMpoBepKy NPOYHOCTH JUIst coueTaHus YCHITUi Mmax = 24.19 kHwm, Q2 = 240.7 kH:
HampspkeHus o Merasuly 1Ba:

=240.7-10%/(0.7-6-2(330 - 10)) = 89.5 MITa

> =6:24.19-10%/(0.7-6-2(330 - 10)?) = 168.7 MIla

=240.7-10%/(1-6-2(330 - 10)) = 62.7 MITa

> =6-24.19-10%((1-6-2(330 - 10)?) = 118.1 MIla

Tio = % =240.7-10%/(0.7-6-2-(330 - 10)) = 89.5 MIIa
Bk 2(h, —10)
6M
mex =6-24.19-10%/(0.7-6-2-(330 - 10)?) = 168.7 MIla

™ 7Bk, 2(h, 10
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HanpspkeHns o rpaHuIie CIjIaBIeHUS:

. Q
TZQ = _
Bk, 2(h, ~10)

Ty = OM ;. > =6-24.19-10%(1-6-2+(330 - 10)*) = 118.1 Mma
B,k 2(h, —10)

Ty =Ty +Tro = (89.5%+168.7)¥2 = 191.0 MITa < R,¢ V¢ 7 = 215.0 MIla

T, = /Toy + T = (62.7%+118.12)2 = 133.7 MIla < R, 7,,,7, =167.0 MIla

ITpouHOCTE CBapHBIX LIBOB JUIA JAHHOTO COYETAHUS yCHINH oOecredeHa.

Pacyem ceapnvix w08, coeounaAowux pedpo ¢ OnopHoll NAUMOoU.

TpeOyemblii KaTeT ABYCTOPOHHETO CBAPHOTO I1IBA, IPUKPEILISIONIEro peOpo no ocu X K ONOPHOH TUTUTE, BBIYUCIISETCS
U3 yCIOBUS MPOYHOCTH Ha JIEHCTBHE MaKCHUMaIbHOTO TOTOHHOTO YCUIIMA CO CTOPOHBI IUTUTHI Ha pedpo.

=240.7-103/(1-6-2+(330 - 10)) = 62.7 MIla

MakcuMalbHOE OTOHHOE yCUIIHE AEHCTBYET Ha Kpako IUIMTHI M paBHo (., = O, B /2 =4.23-390/2 = 1638 H/mm

HopmaTuBHBIE TapaMeTpsl CBAPHBIX IIBOB CM. II. 4.

k, >max Omax , Omax = max(1638/(2-0.7-215.0), 1638/(2-1:167.0)) = 6 Mm.
2Bf RWf YM YC ZBZ RWZ’YWZ’YC

KoHCTpYKTHBHO MPUHMMaeM KaTeT LIBa C y4eToM TpeboBaHuit Tabnuipl 38* [5] kf =7 MM.

Peopamo ocu Y
Brimonasem npoeepKy npodrnocmu pe6ep, YCMAHOBIEHHbIX NO OCU Yu ABJIAOMIUXCA MPOAOJIKCHUEM TOJIOK.
Pebpa no ocu Y paccunThIBalOTCS Kak KOHCOJIbHbBIE OaJIKH, HATPY)KEHHBIE B C)KAaTOM 30HE OTIIOPOM CO CTOPOHBI PyH-

JaMeHTa, COOPAHHBIM € TPY30BOH ILIOLIA/, PABHOI MIOJIOBHHE JUIMHBI INHTBL (. = O, L/2,cm. puc. 2.
B kxadecTBe pac4eTHOTO CeueHUs pedep paccMaTpPHBACTCS CEYCHHE B MECTE CThIKA pedpa ¢ MOJIKON KOJIOHHBI.
Koadpunuent ycnosuit paboter Y, =1.
MakcuManbHbI MOMEHT U IIEPEPE3bIBAIONIAS] CUJIA B CEUEHUU:
2 P —_— —_—
M (B—B,) /8=7.01xHwm, Q,,, = qry_max(B —B,)/2 = 147.6 xH — nocturaetcs npu pacuer-

HOM COYCTAHUM yCHIIHIA:
N=-217.1 xH, M = 123.64 xHwm.
st 3TOrO CoueTaHusl yCUIIUiL:

max qry_max

Oy max =42 Mlla
OmnpepernsieM TOTPeOHBII MOMEHT CONPOTUBJICHUS U3THOY:
M
Wiy req = — 2% =7.01-10%/(240-1) = 29208 mu®
- Ryve

JUi1st mpuHsITON TOMMMHBI pedpa try = 10 MM BbicoTa pedpa hyy H0/KHA GBITH HE MeHEe

hy =./6BW,, «/t, =(6:29208/10)"*= 132 mw.

IMpuaumaem hy =210 Mm.
IIposepsieM MPHUHATOE CeueHHE pedpa Ha Cpe3 [0 MaKCUMaNbHOIT nepepesbiBaroLieii cuie Qmax:

__15Q,,
hyt

y ry
Ycnosue IMMPOYHOCTU Ha CPE3 BBIINNOJIHACTCA.

=1.5-147.6-10%(210-10) = 105.4 MITa < R,y = 139.2 MITa.

Pacuem ceapnozo wea, coedunsrouezo pebpa no ocu Y ¢ NOAKaMu KOAOHH.

B cBapHBIX IIBaX CTHIKOBOTO COEIMHEHHS pedep C MOJIKaMU KOJIOHH OJTHOBPEMEHHO JICHCTBYIOT HOpMaJIbHBIE U Kaca-
TeJIbHBIE HAIPSDKEHHS, IO3TOMY IIPOBEPKY IMPOYHOCTH IIBA IMTPOBOANM B cooTBeTcTBUU C 11. 11.1%, 11.4 [S]wim . 15.1.14,
15.1.15 [20].

HopmaTuBHBIE TapaMeTphl CBApHBIX IIBOB CM. T1. 4.

VYcoBue mpoYHOCTH mBa coriacHo Gopmyite (33) [5]:

\[Ohy +315, <LI5R, v,
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way < RWSYC

HOpMaJILHLIC HaNpsKECHUA BBIYHUCIISIOTCA KaK

- = M, .2

" J
w
3
t(h, —2t)
3[{601: ‘]w = t — HauMeHbIIas 13 TOJIIHH COCOUHACMBIX DJICMCHTOB, Z — KOOpJIMHATA TOYKHU OTHOCH-

12

TENBHO CEPEIUHBI pedpa.
KacarenbHble HanpskeHUs BRIYUCIIOTCS Kak (29) [5]

e
w
3Z[CCB S — cTaTHYeCKHMil MOMEHT OTCEYCHHOMN YacTH 110 KOOpJAMWHATE Z.
HOCKOJ’IBKy CCUCHUC CBApHUBACMBbIX JacTeil uMeeT IpAMOYTOJIbHYIO (I)OpMy, MAaKCHUMYM BBIPDAXKCHUSA IJI1 DKBUBAJICHT-

HOTO HAaNpsDKEHUs [OCTUraeTcs Ipu Z = hry /12 u Tuxy = 0, a MakcuMyM KacaTelbHBIX HANPSKEHHIl paBeH

1.5Q,.
Ty = <
" t(h, —2t)

. Takum 00Opazom, ycimosue (33) [5] 3amuiiercst Kak:

My

w

o= R
t(h, —2t)

HJ’I?I JAaHHOI'O COCANHCHUA .

t=10mv, J, =10-(210-2-10)%12 = 5715833 mm*,

G,y = 7.01-10°210 /(2-5715833) = 128.8 MIla <1.15R,, 7, = 234.6 MITa

Brimonasem MNPOBCPKY NPOYHOCTH LIBA Ha CPE3 IO 'PAHUIC CIUIaBJICHUA.
Ty = 1.5:147.6:10%(10-(210-2-10)) = 116.5 MITa < Ry, = 118.3 MIla

HpO‘IHOCTL CBAPHBIX MIBOB COCIMHCHUS obecrieyeHa.

RWSYC

Pacuem ceapnvix wigos, coedunsowux pebpo c OnopHoOU NAUMOU.

TpeOyemblit KaTeT IBYCTOPOHHETO CBAPHOTO IIBA, TPUKPEIUISIONIET0 peOpo 1o ocH Y K OMOPHOH TUIATE, BRITHCIISIETCS
U3 YCIIOBHS MMPOYHOCTH Ha IEHCTBHE YCHUIIHS, PABHOTO MAKCHMAIIEHOMY YCHIIMIO B CBAPHOM IIIBE, COSANHSIONIEM pedpo
C KOJIOHHOH.

Jlnuna ceaproro msa |, = (B —B,) —20 =390 - 200 - 20 = 170 Mm
HopMaTHBHbBIE NapaMeTphl CBAPHBIX MIBOB CM. I1. 4.

Qmax QmaX
Bf Iwaf YwiYe BZIWRWZYWZYC

KoHCTpyKTHBHO IpUHUMAaeM KaTeT IIBa C y9eToM TpeOoBaHMHA Tabmmmer 38* [5] |(f =7 MM.

k. >max = max(147.6-10%/(0.7-170-215.0), 147.6-10%(1-170-167.0)) =6 mm.

Pacuer CBApPHBIX HIBOB COCIMHCHUA KOJOHHBI C IJINTOM

Pacder cBapHBIX MIBOB Ha JCWCTBUE MPOJOJIBHON M MOMEPEYHON CHIIBI BBIMOJIHSIEM B COOTBETCTBHU C I 11.2* mo
dopmynam (120) u (121) [5], wmu . 15.1.16 (155) u (156) [20].

PacueT cBapHBIX IIIBOB Ha JIEHCTBHE MOMEHTA BBITIOIHSIEM B COOTBETCTBHH C 1. 11.3* mo ¢popmymnam (122) u (123) [5],
mwmm . 15.1.17 (157) u (158) [20].

Caapka ImoiTfyaBTOMaTH4ecKasi BRIONHsETCSA B cpene yriekucioro rasa mo ['OCT 8050-85. [IuameTp mpOBOIOKH H
MapKy MPOBOJIOKH HE HOPMHUPYEM, TIOITOMY pacueTHBIE 3HAUCHUS TPUHUMAEM B 3ar1ac.

BrimonHseM poBepKy ISl pa3MepoB ceueHus 6e3 yuera pedep KeCTKOCTH, YTO UAET B 3armac MPOYHOCTH.

[IpuHUMAEM KaTeT Ba COSAMHEHNS MIOJIKH € IHTOH K =7 MM.

[TpMHMMAEM KaTeT B COETMHEHHS CTEHKH ¢ ITOH K, = 7 M.

HOpMaTI/IBHLIe JaHHBIC IJId pacucTa CBApPHBIX IIBOB NPUBCACHLI B II. 4,
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Yenosue npounocmu wea npu deticmeuu cunvl, delicmayioujell 8 NIOCKOCHU W8d U NPpoXooaujeli yepes YeHmp maxce-
cmu cOeOUHeHUsL:
ITo meramny miBa:

. B N
mext Br (Kl +Kepli)

Ilo MCTaJUTy TpaHUIIbI CIIJIAaBJICHUA:

. B N
S N (% WY B

st 3T0M poBepkH pacueTHOe yemnre N COOTBETCTBYST MaKCUMAIBLHOH Iepepe3bIBaAoIIeH CHite:
N = Qmax = 255 kH.

CyMMapHasi [JTMHa IBOB TIOJIKH 32 BbI4eTOM 10 MM Ha Ka/10M HenpepbiBHOM yuacTke | . = 724 mwm.

SRyt Ywr Ve

<SRV Ve

CyMMapHast JJTHHA [IBOB CTCHKH 3a Bbr4eToM 10 MM Ha Ka)XIOM HempepbIBHOM ydacTke |, = 680 Mm.
MakcumanbHOe KacaTeIbHOE HalpsHKeHHUe 110 METaJITy 1IBa

Tt = 25.5:10%(0.7-(7-724 +7-680))= 3.7 MIla < R,V ;Y. =215.0 MIla -

yCJIOBHE IPOYHOCTH 10 METAJLTY LIIBA BBIMOJIHSETCS.

MakcumanbHOe KacaTesbHOE HANPSHKEHUE M0 METaJLTy TPaHUIbI CILUIABICHHS:

Trnaxz =25.510%(1(7-724 +7-680)) =2.6 MIla < R,,v,,Y. =167.0 MIla —

yCJIOBHE IPOYHOCTH M0 METAJUTy IPAaHUIBI CIUIABJICHHS BHITIOIHSETCSI.

Yenosue npounocmu wea npu deiicmeuu momenma 6 nIOCKOCmu wi6a.
ITo meramny miBa:

N M

Omaxt = ?fin SRy Ve Ve

Ilo MCETaJUTy T'paHUIIbl CIIJIABJICHUSA:
N M

Omaxz = — I =< szszYc
AW,

BeImosnHseM MpOBEpKH 10 pacueTHOMY COUYETAaHMIO YCHIIMH, BHI3BIBAIOIIEMY HanOOIbIIee M0 a0COIIOTHON BETHMYHHE
HAMpsKEHUE B COOTBETCTBUU C PACUETHON CXEMOH, CM. puC. 2:

N =-217.1 kH, M =123.64 xHm

[Inomans pacyeTHOro ce4eHus 10 METaIlIy 1IBa

A, = AB; =102:0.7 =71 cm?

[10ma1b PacueTHOro CEYeHHs 10 METAILTY TPAHUIBI CILIABJICHHUS
A =AB, =102-1 = 102 e

B HEeHTpabHOM CHCTeME KOOP/IMHAT OCEBOM MOMEHT MHEPIUH [IBA:

Jy=22399 cm*
MOMEHT CONPOTHUBIIEHHS PACYETHOTO CEYEHHUs 10 METAILTY 1IBa

J
= Ll =22399-:0.7/19.2 = 817 em®

Wi

MomeHT COIIPOTUBJICHUA PACUCTHOTIO0 CCUCHHUSA 1O METAJUTY T'PaHUIIbI CIIABJICHUA

J,B

W, = 2% =22399-1/19.2 =1167 cm?
y
HOpMaJ'II)HOC HaIlpsKCHUE 110 METaJUTy 1IBa:
N, M .
Omaxt = 5 + W =|-217.1:10/71 - 123.64-10%/817| = 181.8 MIla < R ; ¥, Y, =215.0 MIla.
f f

YCIJIOBUE MPOYHOCTH 10 METAJTY IIBA BBIMOIHIETCS.
HopmainsHoe HampspkeHHe 0 MEeTaJUTy TPaHHIB! CIUTABICHUS:

N 2 M
Oz = |t - =|-217.1-10/102 - 123.64-10%/1167| = 127.3 MTa < R,Y,,,Y = 167.0 MTTa.

maxz AZ WZ
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YCJIOBHE TPOYHOCTH IO METAJTY I'PAaHUIBI CIIJIABJICHUS BBITIOJIHACTCS.
/7 -7/75

74
xd

/ -121.0

Hopr&mb Hbl 8 HEMOSK EHIT 170 METEITY WES (M 73]

Puc. 1. K pacuemy npounocmu c6apHulx uleos
Z

730
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Ne Ko3gpuumueHThl HCNOJIb30BAHMS 3Hauyenue
1 ToJIMHBI ONOPHOM ITUTHI 0.89
2 PacTsHyTEIX 60NTOB 0.82
3 Pebep mo X 1Mo yCI0BHAM MPOYHOCTH 0.98
4 Pebep mo Y 1Mo yCI0BHSAM MPOYHOCTH 0.76
5 Coenmunenust pedep mo X ¢ KOJOHHOU 0.89
6 Coenmunenust pedep mo X ¢ OOPHOU IUTHTOM 0.86
7 Coenunenust pedep mo Y ¢ KOJOHHOM 0.98
8 Coenunenust pedep 1mo Y ¢ OIOPHOU IUIHTOM 0.86
9 CoeluHEHNsI KOJIOHHBI C OIIOPHOHU MIIUTOH 0.85

Taonuya 3. Ilapamempot 0nopro2o y3i1a KOJ10HHbL

Ne HaumeHnoBaHue 3HayeHne
1 Karer cBapHOT0 11Ba 1MOJIKA KOJOHHBI - IJIUTA (MM) 7

2 Karer cBapHOTO I11Ba CTCHKA KOJIOHHBI - IUIUTA (MM) 7

3 Bun ucnonuenus C pebpamu ycHiIeHHS
4 Pa3Mepbl ceueHnsT KOJOHHBI (MM) 370*200
5 PasMepb! IIATH (MM) 740*390*22
6 KonmyecTBo 60s1TOB 4

7 Mapka cramu 601TOB BCt3kn2
8 Jlmamerp 60aT0B (MM) 36

9 JlnameTp oTBEpCTHS B ILUTUTE 10T OONT (MM) 45

10 Paccrosiane mexay 6oaramu mo X (M) 570

11 PaccTosiane mexay 6oaramu mo Y (M) 204

12 Pa3mMep CTOPOHBI aHKEPHO# IINTKH (MM) 150

13 Karer cBapHOTro 1Ba coeIMHEHUS] aHKEPHOU TUIMTKHU C IIUTON (MM) 8

14 Tommuna pe6ep mo X (Mm) 8

15 Beicora pebep o X (Mm) 330

16 IupuHa moaku pedbpa mo X (Mm) 50

17 Tonmaa pedep mo Y (Mm) 10

18 Beicora pebep o Y (Mm) 210

19 IuprHa nosiky pedpa no Y (Mm) 50

20 Karet cBapHOTrO 1msa kosioHHa-pe6po mo X (Mm) 6

21 Karet cBapHOro mBa mmTra-pedpo mo X (Mmm) 7

22 KaTter cBapHoro msa mimura-pedopo mo Y (Mm) 7

18.2 OTueT no npoekTUpoBaHUIO ¢paaHLLEBOro y3a

Pacuer y3;1a (p1aHueBOro crbika

IIapameTpbl M reoMeTpuYecKHe XAPAKTEPUCTHUKH COEIMHSAEMBIX 3JIEMEHTOB B IJIOCKOCTH
¢aanua

1. Ceuenue ciieBa

BricoTa ceuenus HciI = 1681 mm;

IuprHa HapyKHOM MOIKU bfe_| = 360 mm;
[uprHa BHYTpEHHEN TOIKH bfi_I = 360 mMmM;
TonmuHa CTEHKU '[W_l = 8 MM;

TouyHa HapyKHOU MOJIKK tfe_l = 10 mm;
TonmuHa BHyTpeHHEH NMOJIKU tfi_| = 14 mm.
2. Ceuenue cipaBa

BricoTa cedeHus HC_r = 1681 Mm;
IuprHa HapyKHOM MOJIKH bfe_r = 330 mm;
IupuHa BHYyTPEHHEH NOJIKH bfi_Ir = 330 mm;

Tommuua crenku [, . = 8 mm;
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Tonmuua HapyxkHOU monku { = 10 mmMm;

fe_r

Tonmuua BHyTpeHHel nonku { = 10 mm.

fi_r
2. FaGapuThbl ceYeHusl, HCMOJIb3yeMble PU pa3MenieHun 60JTOB
Tommuna duanna t =20 mm.

[IpuBenenHas BBICOTA CEUCHUS h =1681 MM;
MakcuManbHasi IUPUHA [TOJIKU bmax = 360 MMm;
MuHMManbHas MUPHUHA MTOJIKU bmin = 330 mMmMm;
MaxkcumanbHast TonuHa crenkd npodumst L, = 8 mm;
[IpuBeeHHAas TONIINHA HAPYXKHOM monku T, = 223 mm.
[IpuBeeHHAs TONIUINHA BHYTpeHHeH monku L = 17 M.

2. 'eoMmeTpHYecKre XapaKTEePUCTHKH CeYeHUsI

[Mpu BHIYUCICHUN HANPSHKEHHUN B TUIOCKOCTH (DIIaHIIa UCTIONB3YIOTCS CHIIOBBIC ()aKTOPBI U TEOMETPUICCKUE XapaKTepH-
CTHKH CEYCHUsI CIIpaBa:

[Tnomans momepeyHoro ceuennss A=21176 MMZ;

[Inomanp ceyeHust Hapy>KHOTO MosACa Afe = 3300 Mm?;

[Inomanp cedenust BHyTPEHHETO Iosica Afi = 4620 Mm%

MowmenT uHepImY cedenns J = 84926610 mm?;

PaccTosiHME OT LIEHTPA TAXKECTU CEUEHUs 10 BHEIIHEH rpaHu Hapy»Horo nosica Y, = 892.1 mm;
BbICOTA CeUeHHs IPHHUMACTCS PaBHOI MpHBeAeHHO# BhicoTe N = 1681 Mm;

BricoTa cTeHKH (0UHAKOBAS IS CEUCHUS CIICBA U CEUCHHS CIIPaBa) hW = 1657 mm;

MunuManbsHOE pacCTOSHUE OT BHEIIHEH FPaHU HAPYKHOTO MOsiCa IO CThIKA €O CTEHKOH Y, in = 10 Mm;

MakcumanabHOe PacCTosIHUC OT BHCIITHEH T'paHU HAPYIKHOT'O ITOsACa 40 CThIKAa BHYTPCHHEIO IOsACa CO CTEHKOI y2 max —

1667 mMm.

Hpmmele MaTEpHAJIbI H MAPpaMETPhI 00JTOB
Marepwuan ¢nanna crans mapku C345 o FOCT 27772-88 ¢ pacdeTHBIM COPOTUBIIEHUEM H3THOY coryiacHO Tabm. 51%*

CHulI 11-23-81* R; =315 MIla npu Tonmune duanna t =20 mm.

Marepuai coenuHseMbIx mpoduieii ctans mapku C255 o T'OCT 27772-88.

bontel Beicokonpounsie M20, pacueTHOe ycuilie pacTsKeHus 0oTa Bp coryacHo Tabm. 61 u 62 [19] n m. 3.2 [23]:
Bp = 0.7RyynApn =0.7-1100-245-10" = 188.7 kH.

PacueTHOe ycmine npenBapuTeIbHOTO HATSDKEHUS OOITOB!

By =0.9B, =169.8 xH.

HOpMaTI/IBHI)Ie AAaHHBbIC IJISI pacu€Ta CBAPHLIX IIIBOB

Kosddurmenter ¢, B, npuaumaem pasusivu: B, = 0.7, B, = 1.

(TIpUHATO IO MUHMMYMY B 3ariac, IpH 3TOM JIOITyCKAaeTCsl HE YKa3bIBaTh B PA0OUMX YepTek ax BHA CBAPKH, ITOJOKEHHUE
IIBa, AUAMETP CBAPOYHON MPOBOJIOKH).
PacueTHOE conpoTHBIEHHE IO METAILTY IIBa 1Mo Tabm. 56* [5] mist cBapounoi npoBosoku Ce-0812C

R, =215.0 MIla (cm. Tabm. 4* [5]).

PacueTHoe COIIPOTUBJICHUEC IO METAJLTY TPAHUIIBI CIIJIABJICHUSA RWZ IIPUHUMACTCA MUHUMAJIbHBIM U3 JIBYX:
—  mo marepuany purenst C255: R ,; = 0.45R ;= 0.45:370 = 166.5 MIIa;
—  mo marepuany puanua C345: R ,, = 0.45R,= 0.45:470 =211.5 MIla.

R, =min(R,,;, R,;,) =166.5 MIla.

Koappuunenr ywt =1.0.
Koa¢ppuuunenr yw, =1.0.
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PacuerHble coueTaHust yCHJIMM
ITpu pacuere (aHIEBOTO Y3112 HCIONB3YIOTCS pacyeTHbIE COYETaHUs YCUIINH, AEHCTBYIONINE B CEYEHUH M BHIOpaHHbIE
TI0 CJIEAYIOIIAM KPUTEPHSAM:

— MAaKCHUMAJIbHOC KAaCcaTCJIbHOC HaHpH)KeHI/IC B CTCHKC, COOTBeTCTByeT MaKCI/IMyMy nonepem—xoﬁ CHJIBI QO X

—  MakCHMaJIbHOE pacTITMBarollee HapsKEHUE B HAPYKHOM IOJIKE;

—  MakCHMaJIbHOE€ pacTITMBalollee HANPSKEHUE BO BHYTPEHHEH MOJIKE.
[IpononbHele N0 W TIOTIEPEYHBIE CUIIBI QO, JEHCTBYIONINE B CHCTEME KOOPAWHAT, OCh X KOTOPOH COBMAIAET C OCBHIO
KECTKOCTH CEUCHHS CIIpaBa OT (IAHIIA, IIEPECUNTHIBAIOTCA B CHCTEMY KOOPAWHAT (hIIaHIa, OCh KOTOPOU IEpIIeHANKY-

JISIPHA TIOCKOCTH (IIaHIIA.
YToJ MeXIy OCHIO XKECTKOCTH CEYEHHS CIpaBa M HOPMANBIO K INIOCKOCTH (hraHma:

O, =38.40 rpan.
[Mepecuer ycunuii mpoBOIUTCS 1O (HOPMYJIaM:

N = N, cosa, +Q,sina,

Q=-N,sina, +Q,cosa,,
3nece N u Q — IPOIOJIbHAS U MOTIePEYHas CUjla B CHCTEME KOOpAMHAT (piaHIia.

PacueTHble coueTanus ycuiinid B 00eMX cucTeMax KOOpJIuHaT NMpUBEACHHI B Tabmuie 1.

Tabnuya 1. Pacuemnsvie couemanusn ycunui

OpueHnTanus NpoaoJabHON ocu Kputepuii N kH Q xkH M xkHm
ITo ocu xecTKOCTH ceueHus cnpaBa | Makcumym Q -546.2 172.2 -785.0

Makcumym Sigma Hap.mosic -546.2 172.2 -785.0

MakcumyM Sigma BHYT.IOSIC -255.9 51.5 -267.1
ITo Hopmanu k ockoctH ¢uanna | Makcumym Q -321.1 474.2 -785.0

Makcumym Sigma Hap.mosic -321.1 474.2 -785.0

Makcumym Sigma BHYT.IOSIC -168.6 199.3 -267.1

Yo of .
HapyxHblin nosic
Tt / 00 -0-OA1f
] — S N
—0O-OHO-O|2f -
L ollo
—

Hsect
ow

ho

olo

A= leaeh

BHyTpeHHuIn nosic

Puc. 1 Cxema y31a ¥ IIOJIOKUATENbHBIE HAIIPABIICHUS YCWINH B CHCTEME KOOPIUHAT IIPABOTO CEUCHHS

[IpuHnMaeM pa3Mepsl KaTETOB CBAPHBIX IIIBOB!
— TI0 TTosicaM PO QI |(ff =10 mm;

—1i0 crenke K, =6 mMm.

Pacuer mpoBOIUTCS 10 YCHITHSIM, MTOJIY4YEHHBIM JJIsl CEYSHUsI crpaBa oT ¢uianua. M3 ycnoBusi pABHOBECHS YCHUITHSI
B M0sICax M B CTEHKE CIIpaBa U cjieBa ot ¢uaHua O0y/yT OAMHAKOBBIMU HE3aBHCUMO OT Pa3jInvuili B TeOMETPUH JICBOTO U
MIPaBOTO CEYCHUH MPOQHIIS.
Pacuer npoynocty 6051TOB (iaHIA IPOBOAMTCS MO PACTSIHYTHIM IOsSCaM
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Pacuer npouHocTu ¢iaHIa 10 HAPYKHOMY MOSICY
PacuetHoe coueranue ycuinmii B cucreMe koopauHar ¢uanua M = -785.0 kHm; N = -321.1 kH.

HopwmanbHble HanpsDKEHMS B MOSACaX NMPHCOSAMHIEMOTr0 PO OT NEHCTBHS M3TrHOAIOIETO MOMEHTA U MPO-
JOTMBHBIX YCWJIMH (3HAK “+” COOTBETCTBYET PACTSDKEHHIO):

Hamnpspkenne B Hapy»KHOM Tosice:

Mz. N
Cext =75 + A =—(-785.0-10°-892.1/(849266-10%))+(-321.1-10%/21176) = 67.3 MIla;
HampspkeHne Bo BHYTpEHHEM MOSICE:
M(h-z) N
Cint =~ 5 + A -785.0-10°(1681-892.1)/(849266-10%)+(-321.1-10°/21176) = -88.1 MIla.

Omax = MaX(Ceyt, Oint ) =Max(67.3, -88.1) = 67.3 MIla

Gmin = MIN(Ceyt,Cint) = Min(67.3, -88.1) =-88.1 MIla

[upuna ¢raHma, TPUXOAAIIAICS Ha OXUH OOJT, PACIONOKCHHBIA BIOIh PACTIHYTOW CTCHKH PO
W, =80 mm.

TonmuHa ¥ MUpPHUHA PACTIHYTOTO (HAPyKHOTO) Mosica MPOQIIIsL
ty, =10mm, by, =330 Mm.

TonmmHua cTeHkn mpoduis

tw_r = 8§ MM.

IIpuBecHHAS TONIMHA PACTIHYTOTO MOACA IPOPHIL
tr =223 Mm.

MuHUMANBHOE paccTosiHKE OT psia 601ToB 2f 10 BHeNIHelH rpaHK pacTSHYTOrO mosica:
a, =t,+0.5D, +ky +Aa=223+0.5-44 + 10 +2=342 mm.

3nech DW— nuameTp maiiobl, A — paccTosHHE MEKTy CBAPHBIM IIBOM M IIAHOOM.

JlnHA CTEeHKH B 30HE OOJITOB PaCTSHYTOTO Mosca

h,, =&, +0.5w, —t,, =342 +0.5-80 - 223 = 159 Mm

[Tromans cedeHnst pacTSHYTOTO Mosica (BBIYHUCIISIETCS U CEUSHUS CIIpaBa):

A; =t,,b,; =10-330 = 3300 mm?.

[Inomans ceyeHUs y4acTKa CTEHKHU B 30He OOJITOB pacTsAHYTOrO M0sCa

Ay =hat,, | =159-8=1272 mm?

VYcunue B pacTsIHyTOM M0sICE IIPUCOEAUHIEMOTO purelis (B Mosice C MPUMBIKAIOLIEH YacThI0 CTEHKH) IO (opMyJie
(112) [19]:

N = (Af + ANI)GmaX =(3300 +1272)67.3-10* =307.7 xH (B 3amac, IOCKOIbKY Ha BHYTPEHHE}H IPaHH Mosica

1 y9acTKe CTEHKU HaINpsDKEHUS] MEHBIIIE).
OTHOLIEHNEe MUHIMAIBHOTO HANPSKEHUS K MAKCUMaJIbHOMY C y4€TOM 3HaKa

G
m=—""=88.1/67.3 =-1.31

Gmax

h
h, = m =1681/(1—-1.31)=727.7 Mmm

Ycunue B pacTSHYTOW YaCTH CTCHKH MPHUCOCTMHIEMOTro POl BeraucisieM 1o ¢popmyinam (12), mpuBeIeHHBIM
B [19], mpunoxxenue 7.

Ipu M<0 & Gy >0

N, = ;Gmax LWlOS(hO —h,,)? =0.5-67.3-8:103(727.7-159)%/727.7=119.6 kH
0

w

Ipu npuHsATOM KOHCTPYKTHBHOM perteHnn @C (HeT pebpa jKeCTKOCTH U Hanuune 6otoB B psaax 1f u 2f) gucio
60TOB HAPYKHOM 30HEI PACTAHYTOTO T0ACA, OTPAHHIEHHEIX TOJIBKO ¢ 01HO# cToponsl Ny, =4 (pan 1f), Ny, = 2 (pan

2f). Omnpenenenue psgos 1f u 2f cm. puc. 1.
Yucio psiaoB G0NTOB ¢ OAHOI CTOPOHBI pacTsHyTON yacTu cTeHku N =4,
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Onpenesienue NpeaeabHOr0 PACIeTHOT0 YCHINs, BOCIPHHAMAEMOro 60JITaMi pacTsiHyToro mosica N ot
MuHUMaNIbHOE paccTosiHKUe OT psiia 6oxroB 1f 1o monku:
b,=0.5D, + Kk +Aa=0.5-44+10 +2 =34 mm.
MuHNMaTbHOE PacCTOSHHE OT psiia 00JITOB CTEHKH IO CTEHKH:
Ab, =0.5D, + Kk, +Aa=0544+6 +2=30wum.
PaccrosiHre MexIy ocsiMH OONTOB CTCHKH:

w=2Ab, +1,=2:30+ 8 =68 Mm.
[Ipunumaem blw =70 mm.
h =h,+b =727.7+34 =761.7 mm.
h, =h,—a, =727.7-342 =385.7 mm.
Hockonsky h>500 MM, K, =1.

PacuetHoe ycniane, BOCIpUHUMAEeMOC (I)J'IaHI_[eM n 60J'ITOM, OTHOCAIIHUMCS K Hapy)KHOfI 4acTH 1osca, ornpeacsicM
Hn3 yCJIOBUH:

Npjr = Npg =min(N ¢, Nyt ),

sneck Ny — pacueTHoe yeuime Ha GOIT, OnpeensieMoe U3 YCIOBHs POYHOCTH coeunenns no 6onram; Ny — pacuer-
HOE yCHIIHE Ha OOJIT, OIpeessieMoe U3 YCIOBHS IPOYHOCTH (hiIaHIa Ha U3THO.
HoMuHambHbI THaMeTp pe3bos npuastoro Gomra d =20 M.

Cpenusist mupuHa (riaHa, TPUXOIAIIAICS HA OJHH 60NT Hapy)HOH 30HHI (psn 1f) pactsaryToro mosica mpoust
o pexoMeHmanyu [ 19] npuHIMaeTcs paBHOH paCCTOSHHUIO MEXKITy OCSIMH OOJITOB:

®; =100 mm.

CpenHsis muprHa (aaHna, TPUXOSIIAsiCcS Ha OAUH OOJIT pacTSHYTOM 30HbI CTEHKH, 10 pekoMeHauuu [19]:
®,, =115 mm.

PaccrostHue oT ocu 60onToB psiga 1f 1o kpas cBapHOro IMBa pacTsAHYTOro Mosica MpoQuiLs
b, =b, —Ky =34-10=24 mm.
BespasMepHsIil mapameTp KeCcTKOCTH OouTa BeraucisieM o hopmymne 3.22 [17] wmu (7) [19]:
d> (b
Xi = d(t} = 202(24/20)%/(100-(20+0.5-20)) = 0.230
W (t + }

o popmyne (3.21) [17] wm (6) [19]:
A, =0.5088 —0.2356 Ig y ; =0.5088 —0.235619(0.230) = 0.659

3HaueHHe PAaCUETHOTO yCHIINS Ha OJMH OOJIT, OIPE/ENsIeMOe U3 yCIOBHs IPOYHOCTH coemuenust 1o Gontam N g
onpegensieM 1o Gopmyite (3.20) [17] umu (5) [19]:
Ny =2 Bp = 0.659-188.7=124.4 xH
Boraucnsiem 3HadeHus mapameTpoB Gopmyitst (3.23) [17] unm (8) [19]:
2

(O]
M, = é R, -107° =100-202315-10%/6 = 2.10 kHwm

0.9B,b,

f

B =

3HadeHne OL; omnpesenseM no tabauue 3.31 [17] unn 4 [19] nuneiinoit uatepnonauueit naa ¥ ; =0.230m p; =

1.941: o, =1.937

3HaYEeHNE PACYETHOTO YCHIIHUSL Ha GONT U3 yciosus npounocTy ¢ranua Ha u3rué N ¢ onpenenstem no dpopmyae
(3.23) [17] uan (8) [19]:
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(00 +1
MOy
Ny =min(N ¢, Ng; ) =min(191.6, 124.4) =124.4 kH

ITpu orcytcTBUM pedpa KECTKOCTH yCHIIHE, BOCIPHHUMAEMOE 0OJITAMU PACTSHYTOTO MOsCa, BBEIYUCIACTCS I10
dopmyne (3.32) [17] wimm (21) [19]:

Ng =1.3 Bp =1.3(1.937 +1)-188.7/(1.941-1.937) = 191.6 xH.

h h
N fpl = 188p fi + NHf (nHl + nH 2 hi} =1.8-188.7-385.7/761.7 + 124.4 (4+23857/7617) =795.3 xH

OmnpenesieHne NMpefeJbHOr0 pacyeTHOr0 YCHJIUsI, BOCIPHHIMAEMOI0 00JTaMHU PACTAHYTOH YaCTH CTEHKH pr

PacuetHoe ycuime, BocmprHIMaeMoe (IaHIeM 1 00ITOM, OTHOCSIITIMCS K PacTSHYTOH YacTH CTEHKH MPOQIIIs,
onpenenseM U3 yCIOBUS:

NHjW = NHW = min(NBW' Nﬁw)

PaccTostHEE OT OCH OOJITOB CTCHKH A0 Kpast CBaApHOI'0 miBa CTCHKU

b, = b1w2_tw_ K., =0.5:(70-8) — 6 =25 mm

2
o popmyne (3.21) [17] wm (6) [19]:
A,, = 0.5088—-0.23561g y,, =0.5088 - 0.235619(0.226) = 0.661

3HadeHHe PAaCYCTHOT'O YCHUIINA HA OAUH 6OJ'IT, OIpCALIIACMOC U3 YCIIOBHA IPOYHOCTU COCANHCHUS 11O GonraMm N Sw

d2 b\’
Y = d(wj = 202(25/20)%/(115:(20+0.5-20)) = 0.226.
ww(t + j

, ompenenseM 1o Gpopmyse (3.20) [17] wmu (5) [19]:
Ny = kWBp = 0.661-188.7=124.7 xH

Beruncisiem 3HaueHust mapameTpos Gopmyiist (3.23) [17] wim (8) [19]:

o, t° -

M, =—*-R, 10" =115-20*315-10°/6 = 2.42 xHm
0.9B,b,,

My =g =09-188.7:25/(2.42:10% = 1.754
M, 10

3nauenue O, onpenenseM 1o tadmuie 3.31 [17] wm 4 [19]: nueelinod nnTepnonsauued asa Y, =0.226 u
u, =1754: a,, =2.112
3HayeHNe PACYETHOTO YCHIIHUs Ha GONT U3 ycnoBus npounocth dranua Ha usruG Ny, onpenensiem mo popmyae

(3.23) [17] wm (8) [19]:

o, +1
Nqbw =1.3"W Bp =1.3-(2.112 +1)-188.7/(1.754-2.112) = 206.1 xH.
Hw Oy
N,,, = min(N, , Ny, ) =min(206.1, 124.7) =124.7 xH
VYcunue pr , BOCIIpHHIMaeMoe OOoJITaM{ PacTSHYTON YacTH CTEHKH BbIuucisiercs o gopmye (3.34) [17] wnn
(19) [19]:

Nyp = 2Ny, :[h2 —0.5(n+1)w,, | =2-124.7(41727.7)-[385.7-0.5(4+1) 1 15] = 134.6 kH.
0
3necs N =4 — yucno 6OATOB B PaCTSIHYTOH YacTH CTEHKH.
IIpoBepka ycj10BHil IPOYHOCTH
IMockomexy M<0u O, > 0, To npoBepKy MPOYHOCTH (IIAHIEBOTO COETMHEHHS BEITOJIHAEM 110 YCI0BHIO (3.28)
[17] mmm (13) [19]:
N, =307.7xkH< N fpr= 795.3 kH,
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N
K03(h(PUIMEHT HCIIOIBb30BaHus 0OJITOB HAPYKHOW TIOJIKU kf ext = 1 307.7/795.3 = 0.39.
- fpl
N, =119.6 kH< NWp =134.6 kH

KO3(1)(1)I/IHI/ICHT KCIIOIL30BaHUS OOJITOB CTEHKH CO CTOPOHBI Hapy)KHOﬁ ITOJIKH

N
kK =—% =119.6/134.6 = 0.89.

W

wp
[Tpo4HOCTE (IaHIEBOTO CTHIKA OT ACHCTBHSA H3rHOAIOIET0 MOMEHTA M IIPOAOJIBHBIX YCHINIT o0ecredeHa
HpOBepRa MMPOYHOCTH (l)HaHIIeBOFO CThIKA HA ﬂeﬁCTBHe CABUT'AIOIIHUX CHJI
[TpoBepky QuaHIEeBOTO CTHIKA HA IEHCTBHE CABUTAFOLIMX CHJI BBIIOJIHSAEM COracHo 1. 5.9 [19].
PacuetHoe coueranue ycuimil Jisl ATOW MPOBEPKU BHIOMPAETCS M3 YCIOBHS MaKCUMAaJIbHOW Mepepe3bIBalolIeii CHIIbI B

ceuennu pranna: Q =474.2 kH, N =-321.1 xH, M =-785.0 xHwm
VYcunmue oT cxxaTus BO (pIaHIIEBOM CTHIKE OT ACUCTBHSI BHEITHEW HATPY3KH ompeneinsieM o ¢hopmyne (3.42) [17]
niu (27) [19].

M N
N, = _F t E =—-785.0-10%/1681 - 321.1/2 = -627.5 xH

KoaddrmmeHT TpeHus coennHsAeMbIX TOBEpXHOCTEH (aHIeB (0e3 00paboTKH, B 3amac).
1 =0.25.

Bemmonusem nposepky npoynoctd @C mo ¢popmyie (3.41) [17] wium (26) [19].
Hockomeky Q =474.2 kH > },l‘ N, =0.25-627.5 = 156.9 xH,

BEITIOJTHSAEM TPOBEPKY MPOYHOCTH (pIaHIeBOro CThIKa Ha neiictBue capuraromux cwi mo CHull 11-23-81* «CrampHble
KOHCTPYKIUU», m.11.13%*.

PacuetHoe ycunue, KOTOPOE MOKET OBITh BOCIIPHHATO KaXIOH TOBEPXHOCTHIO TPEHUS COEIMHSIEMBIX JJIEMEHTOB,
CTSIHYTBIX OJTHMM BBICOKOIIPOYHBIM 0OJITOM:

Q,, = Rin Yo A bt

Yh

=770-1-245-103-0.25/1.2 =39.3 kH.

3necs R, =0.7R,,, =0.7-1100=770 MIIa — pacueTHO€ CONPOTHBICHNE PACTSIKEHUIO BBICOKOIIPOUHOTO GonTa;

Y, =1 — ko3 durmeHT ycnosuit paboTh COeTMHEHHS, 3aBUCAIINNA OT KoandecTBa 60nToB N, HEOOXOAUMBIX IS
BOCIIPHUATHS PACUETHOTO YCHIIUS;
Y1, =1.2 — xo3bdunmeHT HageKHOCTH, MPHHAMaeMsbIil o Tabm. 36* CHull

KonuuectBo BBICOKOIIPOYHBIX 6osros N N HeO6XOI[I/IM06 JJIA BOCIIpUATHA nonepequﬁ CHJIBI B COCIUHCHUHN

Q
Qbh ch

3neck K — konmaectso MIOBEPXHOCTEN TPEHUSI.
KonuuectBo 601TOB B COCIUHCHUN OoJible 13, CJICA0BATCIbHO, YCIIOBHUC IPOYHOCTHU (bHaHHCBOFO CTBIKA Ha CABUI' BbI-
IIOJIHACTCA.
Pacyer npoyHOCTH CBAPHBIX LIBOB
Pacuer MMPOYHOCTH CBAPHBIX MIBOB COCIUHCHUSA q)naHua C HpO(bHHCM BBIITIOJIHACM I1I0 METOJHUKE, H3JI0)KCHHOU B [19]
IIpoBepka NPOYHOCTH CBAPHBIX HIBOB COCAUHEHHS MOSICOB NPOous ¢ paaHuem

nz

=474.2/(39.3-1.0-1) = 13,

OmnpenenseM yCHINS B HApy>KHOW M BHYTPEHHEH MOJIKaxX MPO(UIS U1 pacIeTHOTO COYETAaHHs YCHIINHA B CHICTEME KOOop-
nuHat Guanna M = -785.0 kHm; N =-321.1 xH.
HampspkeHue B HapyKHOM IosICe:

My, +ﬁ

Cext = — ] A =—(-785.0-10°-892.1/849266-10*)+(-321.1-10%/21176) = 67.3 MIla.
HampspkeHue Bo BHYTpEHHEM MOSICE:

M (h - N
Cint = (ch) + K =-785.0-10%(1681-892.1)/849266-10%—(-321.1-10%/21176) = -88.1 MIla.

VYcunue B HapyKHOU TOJIKE:
Ny ext = OexiPls =67.3:330-10-10° =222.1 «H.
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VYcunue Bo BHyTpEHHEH MOJIKE:
Ny int =OintPsts =-88.1-330-14-10° =-407.0 kH.

[TpoBepKy MPOYHOCTH CBAapHAIX IIBOB COCANHEHHUS HOJIOK ¢ (hIaHIeM NpOoBepsieM C Y4ETOM IPOIUIABJICHU KOPH IBa Ha
2 MM TIO TPEM CEUCHUSIM.

[TockonbKy KaTeTsl MIBOB HAa HAPYXKHOH M BHYTPEHHEH MOJKAX MPUHATH OJHHAKOBBIMU ( kf = 10 Mm), ¢ y4eToM pasz-
nuaHOro KoddduumenTa yenosuit pa6otst ais cxaroro u pactsanytoro nosica (| Ny, ext |/ Ve ext<| Nw int | /Ye int

), BBITIOJTHSIEM MPOBEPKY TOJIBKO AJISI IIBAa BHY TPEHHEH TOJIKH:

Ny =| NW_int |

PacuerHas nivHa IBa MOJIKH

I, =2(b; —10) =2(330 - 10) = 640 mm.

ITOCKOJIBKY pacCUMTBIBACTCS CTHIK CXKATOW ITOJKH, M3THO (raHma He YYUTHIBaeTCA M KOI(QHIMEHT YCIOBHHA paboThI
npuHuMaercs Yo =1

PacuerHOE compoTHBICHHE cTaluM (GaHIa B HANPABICHUHW TOJIIMHBI (aaHua ompexenseM 1o tadu. 1* [5]. 3HaueHue
Run = 470 MIIa npuanMaeTcs mo tabn. 51* [5] ¢ yaeToM ToNIMHE (aHna.

0.5R
Rth =
Ym

IIpoBepka mo MeTasuty HIBa

c —7NW
"B (kg +2)1,,

IIpoBepka o MeTamly rpaHULbl CIUIABICHUS

41 =0.5-470/1.025 = 229 MIla.

=407.0-103/(0.7-(10 + 2)-640)=75.7 MIla < R ., 7. = 215.0-1.0:1 =215.0 MITa.

N
Gy =~ =407.0-10%(1-10-640)= 63.6 MIla < R, 7,,7. = 166.5-1.0-1 = 166.5 MI1a.
B z kf Iw
HpOBepKa IO METAJUTY TPaHUILIbI CIIJIABJICHUSA C (I)J'IaHI_leM B HAlIpaBJICHWH TOJIIHWHbBI @naHua
N

Oy = % =407.0-10/((10 + 1.4)-640)= 55.8 MIla < R, %,,7. =229 -1.0-1 =229.3 MIla,
(k, +1.4)I,

VYcaoBus MPOYHOCTH CBAPHBIX MIBOB COCJUMHCHUS MTOACOB C (I)J'IaHLICM BBIIIOJIHAKOTCA.

HpOBepKa NMPOYHOCTH CBAPHBLIX IIBOB COCIUHECHHS CTCHKHU ABYTaBpa C (l)J'laHlleM

Ilposepka no makcumanbHomMy nOZOHHOMY YCUIUIO 6 MeCHe CHbIKA CINEHKU U NOJIKU 08YMAaBP08020 CeUeHUs
J11st 5TOM ITPOBEPKH pacyeTHOE COYETaHNE YCWINH B CHCTEME KOOpAMHAT (JIaHIa:
M =-785.0 kHm; N =-321.1 xH.

Myw_ext N 6 4 3
Oy ext =— .+ =—(-785.0-10°-882.1/849266-10%)+(-321.1-10°/21176) = 66.4 MIIa;
- J A
. I\/WW_int N _ 6 4 3 =
Ow int =+ ——=-785.0-10°-774.9/849266-10*+(-321.1-10°/21176) = -86.8 MIIa;
- J A

3,[[60]: HCIOJB3YHOTCA paCCTOSAHUA OT LI.T. CCUCHUSA 10 COCANHCHUA CTCHKU C Hapym{oﬁ n BHyTpeHHeﬁ IIOJIKOM COOTBET-
CTBCHHO!

Yw_ext = Ye — Yimin = 892.1 -10 = 882.1 mm;
Ya_int = Y2max — Yo = 1667 ~892.1 = 774.9 mu.
MakcuMasIbHOE HOPMaJIbHOE HATIPSKEHHE B CTEHKE:
Cwmax = Max(| Ow_ext |\l Sw_int [) =86.8 MIla.
T[ToroHHOE yCHJINE B CTEHKE:

Ny = Gymaxtu_r =86.8:8=694.4 H/mu.

IIpoBepka no merasmty mBa:
Nl
Ou = —— N —— =694.4/(2:0.7(6 + 2))=62.0 MITa< R 7,4 7. = 215.0:1.0-1 =215.0 MIla
23 (k, +2)
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ITpoBepka 1o MeTauTy TpaHMIIBI CIUIABICHUS
[

NW
O = =694.4/(2:1-6)=57.9 MIla < R ,7,,7. = 166.5:1.0:1 = 166.5 MITa.
W
HpOBepKa IO METAJUTY TpaHUIIbI CIIJIABJICHUA C (bﬂaHI_[eM B HallpaBJICHUU TOJIIIIUHBL qmaﬂua

N
Oy =—— " ——=694.4/(2(6 + 1.4))= 46.9 MIla < =229 -1.0-1 =229.3 MIla.

w

Ilposepka na coemecmuoe oeiicmeue HOPMAIbHBIX U KACAMETbHHIX HANPAICCHUTL
PacderHOe coueranue ycHiIHi AJIs 3TOW IPOBEPKU B CHCTEME KOOPAWHAT (hJIaHIa:
M =-785.0 kHwm; N = -321.1 xH; Q=474.2 xH.

My, N
O ext = —7";—@“ )= 664 M
My, i N
S int = yv;—'“t +- )= 863 MTa

MaxkcumansHoe HOPpMaJIbHOC HAIIPS’KCHHUEC B CTCHKE!
Gwmax = Max(| Cw_ext || Sw_int |) =86.8 MITa
[Torounoe YCHUIINC B CTCHKC!

N! =6, st =86.8:%T_W_R=694.4 H/mm

wmax“~w

HaHp?[)I(eHI/IC o MCTaJLTy 1IBA:
|
— NW
Oy =— 24—
2B (k¢ +2)

Hal'[p?[)KCHI/Ie 0 METaJ1y I'paHUIIbI CIIJIABJICHUS !
|

o, = W = 57.9 MIla.

Wz ZB k

M f

Hal'[p?[)KCHI/Ie 0 METaJIy I'paHUIIbI CIIJIABJICHHUS C q)HaHI_lCM B HalIpaBJICHWH TOJIIIIUHBI qmaHua:

=62.0 MIla.

Gy = ——" = 46.9 MIla.
2(k, +1.4)

Pacuernas JUIMHA mMBa COCAMHCHUSA CTCHKHU C (I)J'IaHI_IeMZ
I, =2(h, —10) =2(1657 - 10) =3294 mm.

Kacarenpubie HaNPs’KCHUS B IBC CTCHKU!

_ Q
Ty =——————
Bk, +2),
T, = Qu =474.2:10%(1-6-3294)= 24.0 MITa;
ﬁZ kWIW
_Q
Twth =
(k, +1.4)I,
3recs Q, = Q.
IIpoBepka nmo MeTamry mBa
T, = .0k +T =(62.0%+25.7%)12=67.1 MITa< R, 7,7, = 215.0:1.01 =215.0 MITa
IIpoBepka 1o MeTauly rpaHHLbl CIUIABICHUS
T, =0l +12, =(57.92+ 24092 =62.6 MITla< R 7,7, = 166.5:1.0-1 = 166.5 MTla.
HpOBepKa IO METAJUTy T'paHULbI CIIJIABJICHUSA C (bﬂaHI_[CM B HallpaBJICHWU TOJIIHWHbBL q)ﬂaHIla

Ty = [Of + Togy = (46.92+ 19,5212 =50.8 MITa < R, %,,7. =229-1.0-1 =229.3 MITa.
YcaoBus MPOYHOCTH CBAPHBIX MIBOB COCAUHCHUSA CTCHKU HpO(I)I/IJ'IH C (I)J'IaHIIeM BBIIIOJHAKTCA.

=474.2-103(0.7-(6 + 2)-3294)= 25.7 MI1a;

=474.2-10%/((6+1.4) -3294)= 19.5 MITa;
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Puc. 3. Dckus ¢nanyesozo yzia
Ne Koy duuneHTsl MCN01b30BaHUS 3HayeHue
1 BonrtoB BHeMIHEH MOJIKA 0.39
2 BontoB BHyTpeHHEH MMOJIKH 0.00
3 BonrtoB cTeHKH 0.89
4 Ha neficTBre nmomnepevyHol CHITBI 0.55
5 CBapHBIX IIBOB MOJIOK 0.38
6 CBapHBIX IIBOB CTEHOK 0.38

Tabnuya 3. Ilapamempul hranyesozo y3na
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HaumeHnoBanue 3HaueHue
Mapka ctanu ¢urana C345
PacueTHOe conpoTuBiieHUe cTany pacTshxeHuio (MIa) 315
Tommuaa dhaanma (MM) 20
[upuna daanmna (MM) 400
BricoTa dnanma (Mmm) 1770
JnameTp 60aTOB (MM) 20
JnameTp otBepcTHs IO OOJITHI (MM) 22
PacuerHoe ycunue pactsokenust 6oara (kH) 188.7
PacueTHoe ycuiiie peBapuTeIbHOro HaTsbkeHus Oonra (kH) 169.8
KonudyectBo 00ATOB BAOJB NOJIKU 4
KosmuecTBo 60JITOB B/IOJIb CTEHKH, TPUMBIKAIOIIEH K HAPYIKHOM ITOJIKE 4
KosmuecTBo 60JITOB B/IOJIb CTEHKH, IPUMBIKAIONIEH K BHYTPEHHEH TIOJIKE 1
BeicoTa 1mpo1076HOr0 pedpa ¢ BHEIIHEW CTOPOHBI HAPYKHOM MOJIKH (MM) 63
JlinHa npooNbHBIX pedep (MM) 300
PaccrosiHre Mex1y ocsiMH OOJITOB MOJIKK (MM) 100
PaccrosiHue mexy 6ontamu psina fl u nosakoi (Mm) 34
Paccrosiane Mmexay 6onramu psiaa f2 v noakoi (Mm) 257
Paccrosane Mmexay 6ontamu psiia £3 v noakoi (Mm) 119
PaccrosiHne mexy 6ontamu psiia f4 u noaxou (Mm) 34
PaccrosiHue Mex1y psgaMu O0JITOB CTEHKH (MM) 70
PaccrosiHue OT psiia 60JITOB HAPYKHOM ITOJIKHU JI0 IEPBOTo 00JITa CTCHKU (MM) 80
PaccrosiHue OT psina 60JITOB BHYTPEHHEH ITOJIKH JIO0 MTIEPBOTO 00JITa CTCHKU (MM) 150
PaccrosHre Mexay 00ATaMH CTEHKH, IPUMBIKAIONMEH K HApy)KHOH HOJIKe (MM) 115
Paccrosinue Mex 1y 60JITaMU CTEHKH, TPUMBIKAIOIIEH K BHYTPEHHEH mojke (MM) 0
Kartet cBapHOTO NIBa BAOJb IMOJIKH (MM) 10
KareT cBapHOTO 11Ba BI0JIE CTEHKH (MM) 6

18.3 OTueT No NPoOEeKTUPOBaAHMIO Y312 ONMUPAHNA PUTreNs Ha KOJIOHHY

Pacuer y31a onupaHusi puresisi Ha KpailHIOI0 KOJIOHHY COOKY
KoHcTpykTHBHas cxema y3ia npeacrapiieHa Ha puc. 1.

TpeOyemslii HabOp POBEPOK M TPeOOBAHUI HOPM IIPU pacdeTe y3ia CONPSDKCHUS PUTrellsl C KOJIOHHOM IpesICTaBiIeH B

Tabnure. 1.
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Tabnuya 1 Tpebyemvitl Habop npoepoK npu pacieme y3ia ONUPAHUs pU2ens HA KOJTOHHY

Ne HaumeHnoBanue npo-
ILIL BEPKH

Ccblika Ha HOPMATHBHBIE JOKYMEHThI
u
PEKOMEHAYEMYI0 JTUTEePATYPY

IIpumeyanue

ITpoBepKa TOJIIMHBI OMIOP-
HOTO pebpa

Cornacho 1. 7.10 [5]

IIpoBepka MecTHOM
2 YCTOMUYUBOCTH OMOPHOM
YaCTU pUress.

Cornacho 1. 7.12 [5]

IIpoBepka HanpsKEHUN
3 CMSATHA B TOPLIAX OMOPHBIX
pebep Oanku.

Cornacho 1. 7.12 [5]

Pacuet cBapHBIX 1IBOB
OTIOPHOTO pebpa,
NPUBaPEHHOTO K HIKHEMY
TOSICY PHTEIISL.

CornacHo ykazanusm 1. 7.12 [5] B
COOTBETCTBUHM ¢ IT. 11.2%*

Pacuer cBapHBIX IIBOB
5 MIPUKPETUISIOMHX pedpo
Or0JIOBKA K ONIOPHO¥ IUTHTE

CornacHo MeToauke Ha ctp. 205, [10]
i 395-397 [13]

TonmyHAa MWIKTHI COTJIACHO
pEKOMEHAausIM Ha CTp.
396 [13] npunumaercsa 12-
20 MM, Kak g JETKHX
KOJIOHH.

Onpez[eneHI/Ie TOJIIUHBI

CornacHo MeToauke Ha ctp. 205, [10]

KOJIOHHBI

6 pebpa oroyioBKa i 395-397 [13]
OmnpenensroTcst IPOYHOCTHIO CBApHBIX

OmnpeneneHne BHICOTHI

7 6D OFOIIOBKA LIBOB COIVIACHO METOJMKE Ha cTp. 205,
Peop [10] mmm 395-397 [13]

8 [IpoBepka Ha cpe3 pedpa CornacHo Meroauke Ha ctp. 205, [10]
Or0JIOBKA KOJIOHHBI wiu 395-397 [13]

9 [IpoBepka Ha cpe3 CTeHKH CornacHo Meronuke Ha ctp. 205, [10]

i 395-397 [13]

PasMep bl CCYCHHUA KOJTOHHDI

Bboicota ceuenns H . = 400 mm;

Cc
Wupuna monku B, = 220 mm;
Tommuua crenkn L, = 6 mm;
Tommuna monku Ty = 10 mm;

P33Mepbl CCUCHUS pUTEI
BeicoTta cTenku hef = %HEF_R mmM;

[Iupuna nonku Br = 340 mm;
Tonmuua crenku b, = 6 mm;

Tommuna monku Ty = 16 mm;

IIpuHsATHIe TapaMeTPbI MAaTEPHAJIA U KOI(PPHULUHEHTbI

Mapka cramu C255, tabn. S1*[5].

Koa¢duuent vane:xnoctu no Marepuany Y, = 1.025.

HopmartuBHOe 1 pacueTHOE CONPOTUBIICHUE CTAJIM IPU TOJIIMHAX JincTa oT 10 10 20 Mm:

¢  HOPMAaTUBHOE COIPOTHUBIICHUE Run = 370 MIla;

®  pacYeTHOE CONPOTHUBIICHHE PACTSHKEHHMIO, CXKATHIO, U3THOY Ry = 240 MlIla;

e pacuerHoe conporusienne casury Ry = 0.58R, = 0.58:240 = 139.2 MIla;

®  pAacyeTHOE CONPOTHUBIICHUE CMATHUIO BBIUUCIETCS 10 popmMylie pa3l. 3 [5] (B COOTBETCTBUH C MpUMeya-

HueM K Tabmuue 52* mpu Y, =1.1)
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R
Rp =t =370/1.1 = 336 MIla;
11

KosdpunuenT HagexHocTn o orsercrsentoctu Y, = 0.95.

Kosdpuuument ycnosuii paboter 7, = 1.

HOpMaTI/IBHLIe AaHHBIC IJISl pacue€Ta CBAPHLIX IIIBOB

Br=0.7, B, = 1.

(IpHUHATO IO MMHUMYMY B 3ar1ac, Py 3TOM JIOIYCKAeTCsl He yKa3bIBaTh B pad0OYMX YepTekaxX BUJ CBAPKH, ITOJIOKECHUE
1IBa, TMAMETP CBAPOYHOM MPOBOJIOKH).

PacuerHOE conpoTHBIICHNE IO METAILTY IIBa 1O Tabi. 56* [5] ms ceapouHoit mpoBomoku C-0812C:

Rwi= 215 MIla (cM. a6 4* [5]).

PacueTHOE CONPOTHBICHUE MO0 METAILTY TPAHUIIBI CIUIABICHHS:

Rwz = 0.45Ryn= 0.45-370 = 167 MIla (coriacHo 1abi. 3 [5] mis cramu C255).

PacueTHOE CONPOTHBIICHHE CTHIKOBBIX COEIMHEHHH CXKATHIO, PACTSDKCHHUIO, M3THOY IO MPEAeTy TEKy4ecTH COTJIACHO
Tabu. 3 [5] misa TommuH aucta ot 10 1o 20 MM:

Rwy = 0.85Ry = 0.85-240 =204 MIla.

Koappununenr ywr =1.0.

Koappunumenr yw, =1.0.

PacuerHble coueTaHus yCHJINH

ITpu pacuere ONOPHOTO Y3714 UCTIONB3YETCA PACUETHOE COUETAHNE YCHUIINI, COOTBETCTBYIOIIEE MAKCUMAIBHON OMOPHOM
peaxmmu purens Ha komoHHy N = 325.7 MITa.

]
+ [+ iy
+ [+ )
]
K74
180
150 >
78
g

— W

Puc. 1. Dcxuz oconoexa KoaouHwl
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Ol'[pe[[e.]'lel-ll/le IMAPHUHBI 1 TJIMHBI CTOJIMKA
JlymHa cTONMKa IPUHUMAETCS U3 YCIIOBUS MPOYHOCTH CBAPHBIX IIBOB, MIPUKPEIUISIOMINX CTOJHK K KojoHHE ([8], cTp.
398). limHa cBapHBIX IIBOB, MPUKPETUISIOMINX CTOJHK IT0 TPEM CTOPOHAM, BEIYHCIIAECTCS IO (GOopMyIIe

B 1.3N
" (RWYWB)min YCkf .

IpunuMaeM pasmep KateTa ceapHoro msa K =9 mwm, Toraa

|, =1.3:325.7-10%/(151-1:9) = 313 mm.
[IpuHrMaeM UPHUHY CTOJIMKA PABHOM bt = 180. JnmuHy cTonmka |t OIPENEIIIEM U3 YCIOBUS
I, = max(b,,(I,, —b,)/2+5) =max(180, (313 — 180)/2+5) = 180 mm.

[Ipuanmaem |t = 180 mm.

Pacuyer onopHoro pedpa Ha puree

[IpuHuUMaeM MHUPHUHY TOPIIEBOTO OMOPHOIO pedpa Ha purene bhr U3 yCJIOBUS:

bhr = min(bt ) bef ) =min(180, 340)=180 MM (31eCh bef — HIMPHHA HWKHEH MOJIKU PUTEIS).

TomuuHy pe6pa npuanmaem pasHoit {,, =8 mm.

TosmHy CTOIMKA IPUHAMaeM, cornacHo [8], ctp. 398, Ha 20 MM Goublie TomuHbl pedpa - {; =28 mm.

Pacuer mpoyHOCTH HIKHUX TOPILIOB pedpa KECTKOCTH BBIMOJHAEM coriacHo 1. 7.12, cxema a) puc. 15 [5] ms Ry, co-

OTBeTCTBYyIOLIEro TonmuHe pebpa {,, =8 mm.

=325.7-10°/(180-8) = 226 MIla< R, = 240 MIla
hr=rr
YcnoBue NpoYHOCTH TOPILIOB pedpa KECTKOCTH BBIMOJIHSIETCS.
BrImoHsIeM 1o100p KaTeTOB CBAPHBIX IIIBOB COSIUHEHUS OMOPHOTO pedpa ¢ HIKHHUM ITOSICOM PUTeIIs — COTJIAcHO 1. 7.12
[5] ycunms momKHBI BOCIIPHHUMATECS TIOJTHOCTBIO CBAPHBIMH IIIBAMHU.
Pacder cBapHBIX IIBOB BBIITOIHSIEM B COOTBETCTBHUH ¢ 1. 11.3* mo ¢opmymnam (122) u (123) [5].
Koaddumment ycnoBuii paboTsl cornacHo 1. 4* [5]

Ye=1
[TockoyibKy IIOB COCTOUT M3 IBYX HEIIPEPBIBHBIX YYaCTKOB, corjacHo 1. 11.2 [5] pacueTHyro AIMHY IIBa IPUHUMAEM Ha
20 MM MeHbIIIe CYMMapHO! ITUPHUHBI OITIOPHOTO pedpa:

I, =2-180 — 20 = 160 mm
KareT m1Ba 13 ycioBHs IPOYHOCTH 110 METAJLTy IIBA

3 N
2R Yt VBl

Karer mBa u3 YCIIOBHA MTPOYHOCTH 11O METAJITY TPAHUIIBI CIIJIABJICHUA

N
f 2RWZ’YWZ’YCBZ'W

f =325.7-10%2-215-1.0:1:0.7-160 = 6.76 mm

=325.7-10°/2:167-1.0-1-1:160 = 6.1 mm

IIpuHEMaeM KaTeT mBa He MeHee K =9.0 Mmm
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Ne Ko>ddpuumeHTsl HCTIOJB30BaAHUS 3HaueHue
1 IIpoYHOCTh Ha CHKATHE/CMSATHE TOPIIOB ONIOPHOTO pedpa purelts 0.94
2 IIpoYHOCTh COCTMHEHUS OTIOPHOTO pedpa ¢ purereM 0.75
3 TIpoYHOCTh COCTMHEHUS CTOHKA ¢ KOJIOHHOM 0.15
Tabnuya 3. Ilapamempusl onopnozo y3ia KoJ10HHbL
HaumeHnoBanue 3HaveHue
Onupanue purenst COoKy
Karet cBapHOTO IIBa KOJIOHHA-CTOJIMK (MM) 9
Pa3mepsl cTonmka (BeicoTa*mmpuHa* TomHa) (MM) 180*180*28
TosmmuHa TOPIEBOTO pedpa Ha puresre (Mm) 8
[[TupuHa TopIeBoTrO pedpa Ha pureie (Mm) 180
JlmiHa ToprieBoro pedpa Ha purese (Mm) 672
Kater cBapHOro mBa pedpo-purens (Mm) 9
Yucno 60sTOB 4
Juamerp 60s1TOB (MM) 16
PaccrosiHue mexy 6oatamu 1o Y (Mm) 60
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CNnCcoK HOPMATMBHOMW N TEXHUUYECKOW AnTepaTypbl

CHuII 11-23-81* «CTtanbHble KOHCTPYKIIHI;

CII 53-102-2004 «O061mue npaBuiia MPOSKTUPOBAHUS CTATBHBIX KOHCTPYKLIUI;

[Tocobue o nmpoekTupoBanuio ctaabHbIX KOHCTpYKIui (k CHull 11-23-81*), THUWCK um. Ky-
yepeHko ['occtpost CCCP:Mockaa, 1989;

CHuII 2.01.07-85* Harpy3ku u BO3ACHCTBUS

Kattomun B.B. 31anus ¢ kapkacamu U3 CTJIbHBIX paM MEPEMEHHOTO CeYeHus (pacyer, MpoeK-
TUpPOBaHUE, CTPOUTEIbCTBO). — M.: OAO «M3narenscTBo «CTpoiinzgar», 2005. — 656 c.: ui.
CI120.13330.2011 «Harpy3ku u Bo3neiictBus» AxryanusupoBanHas penakuusi, CHull 2.01.07-
85*, Mocksa 2011 r.

CII 14.13330.2014. "CrpourenbcTBO B ceiicMuueckux paionax", Mocksa 2014 r.

CHulI 11-23-81*. "CtpoutenscTBo B ceiicMuueckux paionax", Nepeusnanune CHull 11-23-81* mo
cocrostHuto Ha 1 suBaps 2000 r.

CHullI PK 2-03-30-2006 "CtpourenbcTBo B ceiicMuueckux paiionax", Anma-Ata, 2006 r.
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=

IS2 A

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

CnMCcoK MCcnosb30oBaHHbIX MICTOYHUKOB B OTYeTax
NO NPOEKTUPOBAHUIO Y3/10B

CHulI 2.08.02-89* «OO0I111eCTBEHHBIE 3IAHUI

CHullI 2.01.07-85* Harpy3sku u Boszneiictust, LIUTII I'occtposs CCCP, 1986 ¢ yaerom u3meHe-
Hus Ne 2 BBegennoro 01.07.2003.

[Tanenu meTamIMuecKue TPEXCIOMHbBIE ¢ YTEIUTUTEIeM U3 MUHEPaIbHOW BaThl HA 0A3aJIbTOBOM
ocHose. Texuuueckas napopmanus TH-084u2. 3A0 «['pynmna kommanuii « daexTpomut»-TM-
Camapa» ot 23.03.2005r.

CHullI 2.02.01-83*. OcHOBaHMS 31aHUI U COOPYKEHHH.

CHulII 11-23-81%*. Cransuble KOHCTpyKIHH. Hopmbl mpoektupoBanus. — M.: LIUTII, 1991.
Kaprmunosckuit B.C., Kpuckynos 2.3., Mansapenko A.A., Ilepensmytep A.B., IlepensmyTep
M.A. Breruucaurensusii koMmmieke SCAD: - M.: M3agarensctBo ACB, 2004 — 592 c.
Metamnnaeckue KoHCTpYKIuu. O0muit kypc: YueOnuk mst By3os/E.W. benens, B.A. banaus,
I'.C. BenennukoB u ap.; [Tox o6m. pen. E.W. benens. — 6-e u3x., nepepad. u gomn. — M.: Ctpoii-
u3gar, 1986 — 560 c., mi.

Mertannnueckre KoHCTpykuud. B 31. T.1. DnemeHTbl KOHCTpYKIUil: Yueb. Afs CTPOUT. BY-
30B./B.B. T'opes, B.10. YBapos, B.B. ®ununmos u np.; [lox pen. B.B. ['opeBa. — 3-¢ u3n, crep.
— M.: BeIcu. mk., 2004. — 551 c.: um.

Metoanyeckoe 1mocodue Mo MPUMEHEHUIO MPO(GUIMPOBAHHBIX CTAIBHBIX HACTHIIOB B CTPOU-
tenbeTBe. — M.: OAO «M3narenbctBo «Ctporuzaaty, 2005. — 88 c.: ui.

[Tocobue x CHull 11-23-81* «CranpHble KOHCTPYKITHN.

ITocoOue Mo MpOeKTUPOBAHUIO AHKEPHBIX OOJITOB JJISi KpEIUIEHUs] KOHCTPYKIMN U 000py10Ba-
Hus (xk CHull 2.09.03).

I'OCT 24379.0-80 bonats! pynnamentHsle. OOuIMe TeXHuUeckue ycioBus. KoHcTpykuus u pas-
MEpBI.

CHullI 23-01-99 CtpouTenbHasi KJIMMaTOIOTHS.

Huxonaes I'.A., BunokypoB B.A. CBapHubie kKoHCTpyKIMU. Pacuer u npoektupoBanue: Y4eo.
mis By3oB/Ilox pen. I'.A. Hukonaesa. — M.: Beicur. mik., 1990. — 446 c: un.

Merammueckue koHcTpyKuuu. B 31. T.1. O6mias yacts (CnpaBouHuk npoektuposiirka)/Iloa
obm1. pen. 3acinyx. ctpourtens Pd, naypeara roc. npemuun CCCP B.B. Kysnenosa (IIHWHWnpo-
exTcTanbkoHcTpykius uM. H.I1. MenbaukoBa) — M.: uzn. ACB, 1998. — 576 ctp. ¢ ni.
Mertamnmnueckue koHCTpYKIMU. B 31. T.2. KoncTpykuuu 3nanmii: Yued. 1uid cTpout. By30B./B.B.
T'opes, b.1O. YBapos, B.B. ®unumnmos u ap.; [Tox pen. B.B. ['opesa. — 3-¢ u3x, crep. — M.: BoicII.
mK., 2004, — 528 c.: ui.

Merammueckue koHcTpyKimd. B 31. T.2. O6mias gacts (CpaBouHuk npoektuposiiuka)/Iloxa
o011. pen. 3acinyx. crpoutens P®, naypeara roc. npemun CCCP B.B. Ky3uenosa (HHW npo-
exTcTanbkoHcTpykuus uM. H.I1. MenbaukoBa) — M.: uzn. ACB, 1998. — 512 ct1p. ¢ ui.
Katrommn B.B. 31anus ¢ kapkacamu U3 CTalbHBIX paM IIEPEMEHHOT0 CeYeHHs (pacyeT, MpoeK-
THpOBaHUE, CTPOUTENLCTBO). — M.: OAO «M3narensctBo «Ctpoituzaat», 2005. — 656 c.: ui.
PexomeHanmu no pacyery, IpOeKTUPOBAHUIO, U3TOTOBICHUIO U MOHTAXYy (pIaHIIEBBIX coelu-
HEHUHN CTaJbHBIX CTPOMUTENbHBIX KOHCTpyKimHu. Pa3pa6. ITHUUIICK wum. MenbHukoBa —
HBHTU. MunmonTtaxcnenctpos CCCP, 1989.

OOmue mpaBwiia MPOSKTHPOBaHKS CTABHBIX KOHCTpyKiuid. CIT 53-102-2004. ITHUUCK um.
Kyuepenko, [IHUUIICK nM. MenbHuKOBa, MHCTUTYT “OHeproceTsnpoekt’, Mocksa, 2004 r.
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