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HHPEAUCJIOBUE

KoMmmbloTepHble TEXHOJIOTUM CTPEMUTENBHO M BechMa
YCIIEITHO PACIPOCTPAHSIOTCS BO BCEe CQepbl CTPOUTEIHBHO-
APXUTEKTYPHOTO MPOEKTHUPOBAHUS, UTO OOBSCHSETCS] JOCTUTHY-
TBIMH pe3ynbraramu. [IppumeHeHne B MaTeMaTu4eckoM MO/IENN-
POBaHMM YUCJICHHBIX METOJIOB pacyeTa IMO3BOJISIET MpH HE3Ha-
YUTEJIbHBIX 3aTpaTax nepedparh MHOXECTBO MPOEKTHBIX pellie-
Huii. OHU pacTIPOCTPAHSIOTCS HA JCHCTBUTEIBHBIN aHAIN3 TIPO-
UCXOJSIINX IIPOLECCOB HE TOJBKO B XOJ€ MPOEKTUPOBAHUS 3/1a-
HUU WIA COOPYXEHUN, HO U B TIPOIIECCE AaHAIIN3A TPYHTOB.

OO6yuaromuecs 1o HanpaiieHHI0 « CTpPOUTENLCTBOY Ha 3Ta-
ne OakanaBpHara JOJKHBI IPEACTABISATH BOBMOXKHOCTH pacdeT-
HBIX MPOTPAMMHBIX MPOJAYKTOB U BBIMIOJHATH PAacCUeThl OTIEINIb-
HBIX KOHCTPYKTHBHBIX 3JIEMEHTOB, & Ha YPOBHE MarucTpaTyphl —
CTaTUYeCKHUe U JMHAMUYECKHE KOMIUIEKCHBIE pacueThl 3JaHul U
COOPYKEHHU.

Martepuan yueOHMKa OCHOBAaH Ha OOJIBIIOM JIMYHOM OTIBITE
npuMeHeHus: nporpammboro xommiekca STARK ES npu BbI-
MIOJIHEHUU TPOEKTHBIX padoT, a TakXkKe B MpoIlecce pacueTa 3/1a-
HUH 1 COOPYKEHHI Ha IPOYHOCTh, YCTOMUMUBOCTD U KOJIEOaHHUS.

Mertoaonoruyecku CTpyKTypa yueOHHKa MOCTpOeHa Ha TI0-
ClIeJIOBaTeIbHOM cOope M aHaiM3e HEeOOXOIUMBIX HCXOIHBIX
JTAHHBIX, TIOCTEIIEHHOM IEpexoJie K pacCMOTPEHHUI0 Bce Ooiee
YCTOXKHSIIOIIMXCST  3a/1a4, BBITEKAIOMUX M3 TEOPETUYECKHUX
npeanoceiok. OcoOoe BHUMaHHE YAETICHO MPAKTHUYECKOMY
IPUJIOKEHUIO B paMKax o0ydeHHUs mo HampasieHHto «CTpou-
TEJILCTBOY». B yueOHUKe MPUBOATCS B MOJHOM 00BbeMe HeoOXo-
JMMBIE CCBUTKM Ha JIMTEpaTypHbIE MCTOYHHKH, TO3BOJISIOIIUE
MaKCHUMAaJIbHO PacKphITh HHTEPECYIOIIUE TI0 TeME BOTIPOCHL.

CrtpykTypa yyeOHHMKA BKIIOYAET OMUCAHUE PEATbHOTO 00b-
€KTa, paCCMOTPEHHUE €r0 MOJIEIH U 3Tallbl BBHIIIOJHEHHS pacyer-
HBIX cxeM. B cBolo ouepenp sTanbl MOAETUPOBAHUSI OCHOBAHbI
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Ha Haeanu3anuu GopMbl, MaTepraia, BIUSHAA BHEITHUX CHII H
OTIMCAHUU PEaKIUH MPU BEIOOPE PACUETHON CXEMBI.

[Ipoananu3upoBaHbl METOJbI pacueTa CTEP>KHEBBIX, KOHTHU-
HYaJIbHBIX U KOMOWHHUPOBAHHBIX CUCTEM C YUYETOM CTATHUYECKUX
U TUHAMUYECKUX BO3JICUCTBUM.

Ha xoHKpeTHBIX mpuMepax B y4yeOHUKE IMPEJICTaBIECHO OIH-
CaHMe KJIACCMYECKOT0 HUCHAJAIOIIEro MEHIO U MaHeIn UHCTPY-
MEHTOB, a TaK)Xe JICHTOYHOTO WHTepdeiica OKHA MPHIIOKESHUS
nporpammuoro komiuiekca (IIK) STARK ES. IlpuBenens! pe-
XKUMBI pabOTHI CO CXEMOM, KOHTEKCTHOE MEHIO, CTaTyCHAs CTPO-
Ka, pabodee OKHO M OKHO TpaduuecKoro KOHTeiHepa, IUanoro-
BOE OKHO.

B paznene pacdera 31eMeHTOB KOHCTPYKIIMH 31aHUST POPMH-
pyeTcs MocTaHOBKA 3a7lau s 000CHOBAHUS CTEPKHEBOH pac-
YEeTHOM MOJIeNN: 3aJat0Tcs Y3JIbl U KOHEUYHbIE 2JIEMEHTHI, Ipu-
BOJUTCSI ONMCAHME YKECTKOCTH 2JIEMEHTOB U Y3JIOBBIX CBs3eH,
IpUJIOKEHHE Harpy3ok. PaccmaTpuBaroTcsi BO3MOXKHOCTH pac-
yetHoro npoueccopa STARK ES u npexncrasnen pacuer mo-
CTaBJICHHOM 3a/1a4yM.

[lo pe3ynbraTam pacuera OCYIIECTBJCH aHAJIM3 HAa OCHOBE
CJIETYIOIIUX MOTYYEHHbIX MAaTEpPUAJIOB: MO3anuKa IepeMeleHus
y3JI0B, IIOPbI TPOrHO0B, SMIOPHl U MO3aUKU YCUIIMH B CTEpXK-
HSIX OT BO3JEHCTBUM pa3iMyHON MPUPOJIBI — KHHEMATUYECKHUX,
TEPMUYECKUX, CHIOBBIX C YYETOM pa3IUYHBIX T'PAHUYHBIX
YCIJIOBUH.

Oco0oe BHUMAaHUE yAeleHO (GOPMUPOBAHHUIO PACUETHHIX CO-
yetanuit Harpy3ok (PCH). IlpuBomuTcsi ommcanme MCXOTHBIX
JTAHHBIX JIJIS1 IPOBEPKHU M 110100pa [0 HOPMATHBHBIM METOIUKaM
B CTEP)KHEBBIX NIEMEHTAaX KeJIe3006TOHHOHN Oanku MpoaoIbHO-
r'0 ¥ MOTIEPEYHOTO aPMUPOBAHUSL.

B pasnene MozenupoBaHMs M aHajdM3a HONEPEHYHON paMbl
Kapkaca 3/IaHHs OCYIIECTBICHO (JOPMUPOBAHHUE PAcUETHON MO-
JIeJI MONEPEeYHON paMbl KapKaca: ONKUCaHue €€ FTeOMEeTPHUECKUX
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pa3MepoB, JKECTKOCTH D3JEMEHTOB U OIOPHBIX 3aKpEIUICHUH,
CTAaTUYECKHAX HATPY30K M BO3JICHCTBUM.

[IpoBoauTCs aHaiIM3 MEPBUYHBIX PE3yJIbTATOB pacyera Io-
CTaBJICHHOHN 3aJjaud, pacCMOTPEHA YTOUHEHHas pacueTHash Mo-
Jenb pambl. OnucaHbl 0COOEHHOCTH BHYTPEHHUX CBsi3ed U reo-
MeTpusi 00beKTa (IMapHUPHBIE COCTUHEHHUS, SKCIICHTPUCHUTET) B
IpoLecce MPUMBIKAHUS JIEMEHTOB.

Cdhopmuposansr Tadbmuel PCH u PCY, mo3Bosstoriue BbI-
MOJIHUTH pacueT U MPOBECTU CPABHUTEIHHBIA aHAINW3 YTOUYHEH-
HBIX pe3yiabTaToB. Ha ocHOBaHMM MaTepuasoB aHaln3a IMpei-
CTaBJICHO ONMCAHME MCXOJHBIX TAaHHBIX JJISl MIPOBEPKU U (W)
moa0opa CTePKHEBBIX KOHCTPYKTUBHBIX AIIEMEHTOB 3IaHUS —
MIPOJIOJIBHOTO U TIONEPEYHOTO ApPMUPOBAHUS KeENe300eTOHHBIX
KOHCTPYKITAM.

Jlanee moapoOGHO paccCMOTPEH BOINPOC JTUHAMMYECKOIO aHa-
JM3a MOBEJEHMs 3/1aHMsl U IPUBEJECH CTaTUYEeCKUU pacdeTr oc-
HOBHBIX ¥ 0COOBIX KOMOMHAIINI HArpy30K.

Takum oOpazom, B JOCTYmHOH Juis mHoJb30Barens ¢opme
IIPEJICTaBJIEH KypC MOJIETIMPOBAHUS U pacyeTa XKele300€TOHHBIX
KOHCTpYKIUH 31aHus B iporpamMmmHoM komiiekce STARK ES.

TEPMUHBI U OIIPEAEJTEHUS

OcHoBaHHe COOpPY:KEHMSl — MACCUB TPyHTa, B3aUMOJIEii-
CTBYIOIINU C COOPYKECHHUEM.

@OyHIAMEHT COOPYKEHHSI — YacTb COOPY)KEHUsS, KOTOpas
CILy’KUT JIJIs1 IepeJlauu Harpy3Kku OT COOPY’KEHHsI Ha OCHOBaHHE.

Ocaakn — BepTHKAJIBHBIE COCTABISIONIHE eopMaruii oc-
HOBAHHS, MPOUCXOJAIINE B pe3ysIbTaTe BHEIIHUX BO3ACHCTBHH
U B OTJIEJIBHBIX CIy4asX OT COOCTBEHHOI'O Beca I'pyHTa, HE CO-
IIPOBOKJAIOIIUECS] U3MEHEHUEM €0 CTPYKTYPBI.

KoMnieHcaniuoHHbIe MEpONIPHATHS —  MEPOIpPUSTHS,
HalpaBJICHHbIE HAa COXPAaHEHHWE WM BOCCTAHOBICHHME Harps-
’KEHHO-/1e()OPMUPOBAHHOTO COCTOSIHUSI OCHOBaHMI PEKOHCTPY-
APYEMBIX COOPYXXKEHUW WIIA COOPYXECHUN OKpYyXaroIenh 3a-
CTPOMKH U THJIPOTEOJIOTMYECKOTO PeKUMa.

Bo3peiicTBus1 — Harpy3Ku, BIMSHUAE HA CTPOUTENBHBIA 00b-
eKT (paKTOpPOB OKpY:Karollei cpelibl (M3MEHEHHs TeMIepaTyphbl,
JIECTBHE BETpa), Ocajlka OCHOBAHMM, CMEIlleHue Omop, Aerpa-
Jlalys CBOMCTB MaTepHajOB BO BpEeMEHU U Jipyrue 3pQeKTsl,
BBI3BIBAIOIME W3MEHEHMs] HAIpPsKEHHO-1e(hOpMUPOBAHHOTO
COCTOSIHUSI CTPOUTENBHBIX KOHCTPYKIMii. [Ipu npoBenenuu pac-
YEeTOB BO3JIEHCTBHUS JIOIYCKAEeTCs 3a]aBaTh KaK 3KBUBAJECHTHbBIE
Harpys3Ku.

Ko punuent HagexHocTH 1mo Harpyske — Kod(puim-
€HT, YUYUTBIBAIOIIMNA B YCJIOBHSX HOPMaJIBbHOM 3KCILIyaTalluH
COOPYKEHHMM BO3MOYKHOE OTKJIOHEHUE HAarpy3oK B HeOiaromnpu-
ATHYIO (OOJIBINYIO MJIM MEHBIIYIO) CTOPOHY OT HOPMAaTHBHBIX
3HAYECHUU.

Koy¢ppunment coueranuii Harpy3oxk — xod>¢puimeHrT,
YUYUTHIBAIOUIUN YMEHBIIEHUE BEPOSTHOCTH OJHOBPEMEHHOTO
JOCTHKEHHUSI HECKOJBKUMHU Harpy3kaMu HUX pacdyeTHBIX 3Ha-
YEeHUMN.

Harpy3kun — BHemHHe MeXaHHMYECKHE CHIIbI (BeC KOH-
CTPYKIIMH, 00OpyJAOBaHMS, CHETOOTIIOKCHHH, JIOACH M T. 1I.),
JEUCTBYIOIIUE HA CTPOUTEIbHBIE OOBEKTHI.



Harpy3ku aiaurejbHbIe — Harpy3ku, U3MEHEHUs] pacder-
HBIX 3HaYEHUI KOTOPBIX B TEUEHUE PACUETHOTO CPOKa CILyKObI
CTPOMTENIBHOTO 00BEKTa MPEHEOPEIKUMO MaJTbI TI0 CPABHEHHUIO C
UX CPeTHUMU 3HAUCHUSIMHU.

Harpy3ku kpaTkoBpeMeHHbIe — Harpy3Kku, JUINTEIbHOCTh
JICUCTBUS pacUETHBIX 3HAUEHUH KOTOPBIX CYIIECTBEHHO MEHbIIIE
CpoKa cIIyObI COOPYKEHHUS.

HopmaTuBHOe 3HaYeHHe HArPY30K — OCHOBHas 0a3oBas
XapaKTepUCTHKa, yCTaHaBIIMBaeMas COOTBETCTBYIOIIUMHU HOP-
MaMH MPOEKTUPOBAHUS, TEXHUYECKUMH YCIOBHUSIMU WIM 3aja-
HUEM Ha MPOEKTUPOBAHUE.

Oco0ble HATPY3KH — Harpy3Kd M BO3JCHCTBUS (HAIpUMeED,
B3PbIB, CTOJKHOBEHHE C TPAHCIOPTHBIMU CPEJCTBAMHU, aBAPUS
000pyTIOBaHMs, TTOXKApP, 3eMJICTPSCEHUE W OTKa3 pabOTHI HECy-
IIETO AJIEMEHTa KOHCTPYKIINi), co3/arolie aBapuiiHble CUTYya-
IIUH C BO3MOKHBIMH KaTacTpO(UUECKUMU MOCIIEACTBUSMHU.

PacueTrHoe 3HaueHHMe HArpy3KH — IpejeibHOe (MakcH-
MaJbHOE WJIM MUHHMAJIbHOE) 3HAUCHHE HArpy3Kh B TeueHHe
CpOKa PKCILTyaTalluu 0OBEKTa.

PacueTHble coueTaHHs HATPY30K — BCE BO3MOXKHbIE He-
OnaronpusTHble KOMOWHAIIMM HArpy30K, KOTOpble HEOOXOAUMO
YUUTBIBATh IPU MPOEKTUPOBAHUH OOBEKTA.

KoncTpykuum :xejie306eTOHHbIE — KOHCTPYKIIUH, BBIIOJI-
HEHHbIE M3 OeToHa ¢ paboueil U KOHCTPYKTUBHOHM apmaTypoii
(apmupoBaHHbIE OCTOHHBIE KOHCTPYKIIMH): pacueTHBIE YCHIIHS
OT BCEX BO3JCHCTBHI B JKEIE300€TOHHBIX KOHCTPYKLUSX,
JIOJKHBI OBITH BOCIIPUHSATHI OETOHOM M padoueil apMaTypoii.

IInoTHOCTHL GeTOHA — XapaKTepHCTHKa OETOHA, paBHas OT-
HOIIEHUIO €r0 Macchl K 00beMy, periaMeHTupyeTcs MapKoi 1o
CpelHEN IUIOTHOCTH.

3ammuTHBIN cj10i 6eToHA — TONIIUHA ClIosi OETOHA OT Ipa-
HU DJJIeMeHTa J0 Ommkaiineli MOBEPXHOCTH apMaTypHOTO
CTEPIKHSI.

Apmartypa paGouasi — apMarypa, ycTaHaBJIMBaeMas o pe-
3yJlbTaraM pacueTa.

IIpeneasHoe yeuime — HauboJbIIee yCUIIE, KOTOPOE MO-
KET OBITh BOCIPUHSITO JIEMEHTOM, €r0 CEYEHUEM IpU MPUHS-
TBHIX XapaKTEPUCTUKAX MAaTEPUAIIOB.

CeiicMu4ueckoe BO3AelicTBHEe — JBIDKCHHE T'pyHTa, BbBI-
3BaHHOE TPUPOJHBIMU WJIM TEXHOTEHHBIMU (hakTopamu (3eM-
JIETPSICEHUs, B3pPBIBBI, JBUXXEHUE TpaHCHopTa, pabora Mpo-
MBIIIIJICHHOTO 000py0BaHus), 00yCIOBIUBAIOIIEE JIBIH)KCHUE,
nedopMaliii, WHOTAA pa3pylleHHe COOpPYKEHWUH W JpYrux
00OBEKTOB.

JddexTHBHAT MOJAJLHAS Macca — JIOJS MacChl COOpy-
JKEHUsI, YUaCTBYIONMIEH B JIMHAMHWYECKOW PEAKIAM IO OMpere-
JICHHOU (opMe KoJIeOaHWi TpH 3aJaHHOM HAaIpPaBJIICHUH CEW-
CMUYECKOTO BO3JIEHCTBHS B BHJIE CMEIIEHUSI OCHOBAHUS Kak ad-
COJIFOTHO JKE€CTKOTO TeJla.



1 OBIIASA YACTB K PACUYETY B IIPOT'PAMMHOM
INPOAYKTE STARK ES

1.1 BBeaenne

Pacuer Hecymux xene300€TOHHBIX KOHCTPYKIMH MHOTO-
9TaXXHOTO KapKaca 3JaHHsl BBIIIOJHEH C MPUMEHEHHEM MHO-
royHKImoHAIBHOTO Tporpammuoro komiuiekca STARK ES,
[IpeIHa3HAYeHHOTO ISl MOJICIMPOBAHHUS, UCCIIEIOBAHUS U TPO-
eKTUPOBaHMsI KOHCTPYKLUMU pa3iMuyHOro Ha3zHadyeHus. Pacuer-
Has MOJENb TOJIPOOHO ONHUCHIBAET KOHCTPYKTUBHYIO CXEMY
3/1aHUsl, B TOM YHKCJE C YYeTOM TPYHTOBBIX ycioBuil. llenbro
pacuera SBJSETCS IMOJIyY€HUE JAHHBIX AJIi KOHCTPYHPOBAHUS
BCEX OCHOBHBIX HECYIIUX KOHCTPYKIIMH 3AaHUS.

Pacuer BbIMOJIHSETCS COTJIACHO TPeOOBAHUSIM CIETYIOMIHX
HOPMAaTHUBHBIX IOKyMEHTOB:

—CII20.13330.2011 «Harpy3ku u Bo3aeicTBus»;

— CIT 14.13330.2014 «CTpouTenbCcTBO B CEUCMUYECKUX
parioHax»;

— CII 63.13330.2012 «beronnsle u xene300eTOHHbIE KOH-
CTPYKIIUNY;

— CII 15.13330.2012 «KamenHble u apMOKaMEHHbIE KOH-
CTPYKIIHNY.

Cxema okHa rpaU4ecKoro BBOJA MPOTPAMMHOTO KOM-
mwiekca STARK ES u Ha3zHauenue ero uvacteil mpuBeneHbl Ha
pucynke 1.1 u B Tabnune 1.1.

3a HCKIIOYEHHEM CIICIHAIbHO OTOBOPEHHBIX CIIyyaeB B
nporpaMme STARK ES ucHosibs3yroTcs pa3sMepHOCTH CIEAYIO-
[IUX BEJTUYUH:

T101ma 16 TIOTIEPEYHOTO CEUCHHUS, M

MOMEHT HHEpIHX TIPH KPydJeHHH, M

MOMEHT HHEpIH / MONSPHBIA MOMEHT HHEePIUH, M*

Cuna, kH

Mowmenrt, kH - M

Macca, T

[[10THOCTD, T/M°

Mozysib YIPYrocTd / MOylb casura, KH/m>

Bpewmsi, ¢

[Tepemerrienus (MOBOPOTHI), M (pauaH)

VYceunug B ceueHusx 6anok, kH

H3srubaroiime MOMEHTEI B ceueHusX 0anok, kH - m

Hanpsokennst (Oanka-crenka / oOosouka / 3d-amemenT),
kH/m?

[Toniepeunsre cwbl (mTa / 0o0omodka), kKH/m

N3rubarorre MoMeHTHI (TumTa / 0607104Ka), KH/M

Peaxmuu onop (cocpenoToueHHbIe B y3nax), kH

Peaknmm onop (pacmupesielieHHbIE 110 JIMHUM ), KH/M

Peakunu onop (pacrpesiesieHHbIe 10 TIIOMAIHN ), xkH/M?

Koopaunats! y3110B, M

1 /2 //3
// 7 - 8 x
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Pucynok 1.1 — Cxema okHa rpa)uueckoro BBoaa:

1 — OKHO BEpPXHEro MeHI0; 2 — MaHejIb UHCTPYMEHTOB; 3 — rpaduueckue
(byHKUMK; 4 — OKHO IPOCMOTPA; 5 — IUIaHKa Mepekiroyarteneii 1; 6 — manka
niepexrouaTenieit 2; 7 — okHo O0KOBOTO MEHIO; 8§ — OKHO BEIOOpa; 9 — OKHO
penakropa; 10 — pabouee okHo; 11 — okHO uHpopManyu; 12 — naHensb
HUHCTPYMEHTOB; 13 — kaTanor NpoeKToB
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Tabnuna 1.1 — O0o3HaueHue 1 Ha3HaYeHUEe YacTell rpauueckoro OKHa

Ne O6o3HaveHne Hasnauenue
n/n
1 |OKHO BepXHEero MeHro Ob11ee nepapxuieckoe MeHo
Habop xHonok 715t oGneryenus nocryna K
2 |[TaHenb HHCTPYMEHTOB Haubonee 4acTo ynortpeOnseMbiM (yHK-

mismM STARK ES

VnpapneHue u300pakeHUeM U (QYHKLUH

3 |[I'paduyeckue KA
padp by BBOJA JaHHBIX

Hzobpaxkenne ob1ero njiaHa aKTyajJbHOrO

4 |OxHO pocMoTpa
MpoeKTa

OyHkumu ynpasieHus (MpuBsA3ka K 00b-

5 |[Inanka nepexrouatenei 1
eKkTam), QyHKUus neneHus / pa3aeneHus

AJ'[I:TCpHaTI/IBHBIe BapUaHTBI BI)IGOpa oJIC-

6 |[[Inanka nepekmrouarteneit 2
MEHTOB

7 |OkHO 6OKOBOTO MEHIO MeHo aKkTyallbHOrO YPOBHS

MeH0O UMKOH, TMOJie NeEepeKtoyaTenei,

8 |OkHno BbIOOpa .
CIIMCKU HArpy>XC€Huu 1 T.H.

OxHoO BBOJA / BbIBO#A TPEOYeMBbIX / aKTy-

9 |OkHO penakropa .
AJIbHBIX 3HAYCHUU

10 |Pabouee okHO Pabouasi moBepxHOCTh rpahuuecKoro OKHa
WudopmanmoHHoe OKHO 1S BbIBOZA CO-
11 |OkHo undopmaimu bop att s s
O0IIeHMIA
Habop kHOMOK 17151 oGnerdenus nocrymna K
12 |ITanens MHCTPYMEHTOB Hanbonee 4acto ynoTpediseMbiM (yHK-

msim STARK ES

Habop oxoH, comepxamux H300paKeHHe
MOJIHOTO TIPOEKTa, TOACBEYMBAETCA Kpac-
13 |KaTasor npoekToB HBIM 1BeToM. KaTtasjor mpoekToB mMosiBiIi-
€TCsI M CKPBIBAETCS MPU HAXKATUY KITABUILH
F5

1.2 HUcxoanble HOpMATHBHBIE JaHHbIE I pacdyeTa
H KOHCTPYKTHBHbIE pelIeHHus 3JaHus

Hepe):[ Ha4YaJIOM BBIIIOJIHCHUA pacyucTa HCO6XOI[I/IMO 3aaaTb-
Cd UCXOJHBIMU HAaHHBIMHU, KOTOPBIC NPUHUMAIOTCA U3 I[CﬁCTBy-
OIMHUX HOPMATUBHBIX HCTOYHUKOB, BXOJAIKUX B IICPCUCHD 004-
3aTCJIbHBIX, BJIMAIOININX HA 0e3011aCHOCTD IIpH IPOCKTUPOBAHNH.

11

PacueTHblii Bec CHEroBOro IOKpOBa IIPUHUMAETCS IO
CIT20.13330.2011 — 1,2 kH/™".

HopmaruBHOoe BeTpoBO€ JaBlieHME NIPUHUMAETCS 1O
CIT20.13330.2011 — 0,48 kH/m’.

PacyeTHass ceiiCMHUYHOCTBH IUIOMIAQJKH CTPOUTEIBCTBA — 7
OaJIoB.

Kareropust rpynrta onpenensiercss mo CII 14.13330.2014 —
II.

YpoBeHb OTBETCTBEHHOCTH 31aHus — I1.

Kapkac 16-3TaxxHOTO 3/1aHUS CIPOEKTHPOBAH B BHUE CTE-
HOBOUW KOHCTPYKTUBHOW CHUCTEMBI.

dyHIaMEHT — IUTATHBIN, TOMIIWHOW — 1,2 M, BBITOJTHEH U3
OeToHa KJ1acca 1mo mpouHocTa B25.

Jmadparmer TommuHONM 200—300 MM BBITOJTHEHBI W3 OeTOHA
KJj1acca I1o npo4yHoctu B25.

Kononnsl ceuennem 400 x 800 mm u 800 x 400 mm mpous-
BeJIeHbI U3 OeToHa KJ1acca 1o npoyHoctu B25.

[1uTHl IEPEeKPHITUS U TUIATA MOKPBITUS 3alIPOCKTUPOBAHBI
tommuHoi 200 MM, BBINIOJIHEHBI U3 O€TOHA Kjlacca Mo MpPOYHO-
ctu B25.

1.3 O0beMHO-IVIAHUPOBOYHbIEC PeIICHUS

OOBeMHO-IJITAHUPOBOYHbIE PEIICHUs 37aHUSl, a UMEHHO —
IUIaHbl (PyHIAMEHTHOHM IUTUTHI, MOJBAJIBHOTO 3Taxka, MEPBOTO
9Ta)ka, THIIOBOTO JTa)ka, TEXHUYECKOTO 3Ta)ka, KPOBIHM U TOIIe-
PEUHBIHN pa3pe3 MpeacTaBiIeHbl Ha pucyHkax 1.2—1.8.

12
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Topnall Tigensi

Topnenakt
- M == e 1.4 C6op Harpy3ok
M= P o
e R L= o =l %;’L COop Harpy30K Ha 3J€MEHTHI KapKaca 3JaHUsl CBEJCH U Mpe]-
T = E
= LA cTaBJieH B Bruae TaOmumel 1.2.
LI % |:| ’if,’% . : Tabnuua 1.2 — COop Harpy30K Ha 3J€MEeHThl KapKkaca 3JaHus
z r— Ut £
I8 N7 s o Ko>ppurment
1 % D P d PacyerHoe b Homep
o A 3 1e HanmenoBanue Harpy3Kku HaIeKHOCTH
T [0 < . 3HAYCHHE v (K) Harpy»XeHus
E { ol ] f By
= _“ﬁ H > e CoOcTBeHHBII Bec xkere300e- 275 11 1
' 5'5 7 TOHHBIX KOHCTPYKLMH, T/M’ ’ ’
Cl = \4 g
= , 10 Bec HapyxHbIX creH, KH/m.m 12 1,1 1
% 8 = j Bec ot BpeMeHHBIX meperopo-
e % l T i o KHAI} perop 0,65 1,3 2
T b ’ -
14 - 4’ H BN ] Ha ATy QyHIaMeHTa 2,4 1,2 3
i - I Ha TIEPEKPBITUA (B KBaApTUpax
14 N : PEKPLITH (B KBApTHP 1,95 1,3 4
s Ny d JKHUJIBIX 3IAHUH)
TT o ; Ha 6ajKoHaXx:
Ak o | m JD N 4 CIUIONITHASI paBHOMEpPHAS o4 .
TF = q Harpyska , ,
utr 4] m JD T 1. Ha TEXHUYECKOM 3TaXe >
=T !{‘ H < ] Ha MEPEKPBITHS 2,4 1,2
§ | o Sy " (B KOpHIOpax) 3,6 1,2
14 I N y
P—— D S s CoOcTBeHHBII Bec KOHCTPYKIMHA COBMECTHO € KOod(dHIIMeH-
7 ]
1% { H N : TOM HAJIe)KHOCTH IO Harpy3Ke Yf BKJIIOYAETCS B OTAEJIBHOE
ki Lo IR
Tr wl a Harpyx€Huc 1 BbITUCIIACTCA aBTOMATUYCCKU.
g et B!
o %H \41 e KOB(I)(bI/H_[I/ICHTBI HAACKHOCTHU MO HAIPY3KE MPHUHUMAKOTCA CO-
)
3 b g 7 rinacHo CIT20.13330.2011.
L ] [ %D ‘Q‘ 9,
14 i llini k
4] fra -[H a"I RS a% ’
“Hel ® L 7] wl N
N S % N =
28w

5 5 50

Pucynok 1.8 — [Tonepeunslii pazpes
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2 PACYETHASA YACTD

2.1 Co3aanue HOBOM 321291

Hogas 3amaua co3maercst Ipyu OMOIIM KOMaH;I BEPXHETO Me-
Hio, Beioupaem Ipoekrsl, nanee Co3aarh vy KHOIKH L, pacro-
JIOKEHHOHM Ha TaHeIM WHCTPYMEHTOB. B pabodem OKHe MOSIBHTCS
nuanoroBoe okHo «Co3zaate KI-monean». B Hem BeiOupaem om-
o «3D POS-IIpoekTy, 3anaem «Amsa daiiaay n mmdp mpoek-
Ta. M3 1uanoroBoro 0KHa BBIXOIUM Hocie Haxatusd KHOIKA «OK»

(pucynox 2.1).

Cosgate K3-mogens

(O FEA-NpoekT (O POSNpoexr (Maura)
(® 3D POS-NMpoexr (O POS-Npoekr (Banka-cTeHka)
(O POS-NMpoexr (Teno spawerus)

Myre  |d:\Pacuer kapraca\Pacuer\fem

(® Bui6pare nyte

(O Co3nark B KopHeBOM aupexTopun \StarkPri

Nma daiina [ KAPKAC I
MpoexT | 1 |
MpumeyaHue I ]
WUcnonnurens [ I

Orwervme

Pucynok 2.1 — JInamoroBoe OKHO [Tl CO3TaHUS
KOHEYHO-2JIEMEHTHOI MOJENHN

[Tocne cozmanust HOBOTO MPOEKTa B paboyeM OKHE TOSIBUTCS
nuraiorooe okHO « HoBbIii(e) 3Tam(u)».
B nanHOM OKHE yKa3bIBaeM:

21

— BoicoTy 3Taxka — 3 M (IIOCKOJIbKY JaHHBIM 3Tax OYIET co-
JepKaTh TOJNBKO INIOCKYIO (QyHIaMEHTAIBHYIO IUIHTY, 3a7aeTcs
mobast BenuuuHa 6outbine 0);

— YpoBenb dTaxka — -2,62 M (0OTMeTKa ypoBHS (DyHIaMEHT-
HOU TUTUTHI);

— KosmmuectBo — 1.

3atem HaxumaeM KHONKY «OK» (pucynok 2.2).

Hoewii(e) atax{u) X
Haumerosanue
KommeHTapuit :
BeicoraaTaxa M
YposeHb aTaxa M
Konuyecteo 1 a

CKonupoBaTh ...

3rax

Beé Huyero Buifop

1
HaumeHoBaHue nosuuui o

V] KonoHHb!

V] D6nactu TonwmH
v| Oreepctua
v Maurel

vl Banku

V] Crepxrm

[ 4
I
\

[\

<

()
< >

OrmeruTs MNMomMolws

Pucynok 2.2 — JInanoroBoe OKHO [T CO3aHU HOBBIX dTaXKel

2.2 Co3panue pyHIAMEHTHOM IINTHI

[Tockonbky ¢yHIaMEHTHas ITUTA MMEET CIOKHYIO (GopMmYy,
BBOJIUM €€ B IJIaH Mpu oMoty moaocHoBel (DXF-daiina).

Jlist 3arpy3Kd MOJOCHOBBI (DYHIAAMEHTHOU TUTUTHI BBITOJHUM
KoMaH 16l BepxHero MeHio: — Pactp — DXF OTKpbITh.

B mosiBuBIIeMcst 11amoroBoM OKHE HEOOXOMMO yKa3arh IyTh
K (aitmy DXF (¢pyHmamenT).
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Jlnst mepexojia K ClIeyIoIeMy JUallorOBOMY OKHY Ha)XXKUMaeM
KHOTIKY «OTKpBITHY (pUCYHOK 2.3).

B mosBuBmemcs muamoroBom okHe «MacmrTadupoBaHue
DXF-¢aiina» HeoOX0MMO MPOU3BECTH KOPPEKTUPOBKY MEPEBOIA
equnull u3Mepenus: «IllepeBecTtu Bee pazmepsl H3» B MIITUMET-

PBL.

£, Orkpoite X
'
Manka: [ Pacuer kapkaca v] (€] G Al P A
1
% ma Nata usmeHeHUa Tun
Pacyer 10.10.2016 19:28 Mankac ¢
BHicTpbik AScTYn DyHAIMEHT 10.10.2016 17:00 Daiin "DX
Pabounii cton
™
Bubaunorekn
3TOT KOMNbBIOTEP
Cetb
< >
|
Uma aiina: PyraameHT v ‘ | OTtkpems I
Tun daiinos: DXF-P annet e Ortmena
Mpoext i
MpumeyaHue i
Wcnonnurens l

Pucynok 2.3 — JluanoroBoe okHo st 3arpy3ku DXF-gaiina

«CooTBeTcTBYIOIHUIT MacmTA0HBIH MHOXHTEaAB» — 0,001.

3arpyxaem nogocHoBy DXF-¢aiina naxxarnem kHonku « OK»
(pucynox 2.4).

B pa6ouem oxne IIK STARK ES ortobpazutcs momocHoBa
DXF-gaitna.

23

Jliis mepeBosia n300paskeHUsT B TpaMuecKoM OKHE B MPOEK-

nuto Ha 1wiockocth XOY Ha maHenw WHCTPYMEHTOB Ha)KMMaeM
ny,

KHOIIKY & .
Jlanee BbIOMpaeM TYHKTHI BepxHero MeHro: Ilo3umumm —
IlouTa / cTena / pamnma — YCcTaHOBHTD WIH BOCIIOJIB3yEeMCSl Ha

[/

MaHEeJIM UHCTPYMEHTOB KHOIIKOK .
B mosBuBIIEMcs: okHe BhIOOpa HaxxumaeM KHOTKY «Ilmmray
(pucynox 2.5).

Macwrabuposanue DXF-daiina X
Wma DXF-paiina:
PyHaameHT. dxf OTMeHuTE

Pazmepbl ofbekta

min max
% -61523.9 1.91036e+006
y -4.98553e+008 239670
2 0 0

Mepesecty BCe pasmepbl U3
MM v |  BMeTpbl

CooTBETCTBYIOWMI MACWTAGHBIN MHOXUTENL

Pucynok 2.4 — Jluanorosoe okHo Macuitabuposanus DXF-daiina

D-1
AXapaKT epucTrKM
Buaumble aTaxu

[ Nnura CreHa |_ Pamna |

PucyHok 2.5 — JluanoroBoe okHO BbIOOpa
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Jlanee BBINOJTHSIEM peIaKTUPOBAHUE XapaKTEepUCTUK (yHma-
MEHTHOU TUIMTHI. JIJIs1 5TOro Ha)KUMaeM KHOIKY « XapaKTepHuCTH-
KH» U PeJIaKTUPyeM CBOMCTBA IUTATHI PyH1aMeHTa (pUCYHOK 2.6).

B 3aknaake «MaTepuas 3a/1atl0TCsI CBONCTBA IUIUTHI:

— TOJIHHA (PYHTAMEHTHOH IIMTHI MOCTOSTHHANA — 1,2 M;

— MaTepHaJI — U30TPOITHBIN;

— monyas ynpyrocru E = 3,0e + 7 kH/M* (uist GetoHa ecte-
CTBEHHOTO TBepieHus Kinacca B25);

— ko3¢ unuent Ilyaccona = 0,2;

— IJIOTHOCTh TWIATHI Ry ,=2,5 - 1,1 =2,75 T/M3,
rae 1,1 — koahGuIueHT HaIeXKHOCTH TI0 Harpy3Ke.

Axtuuzupyem oniuu: «Co caBurosoii aegopmamuein» s
yueTa jaedopMarnuii TOMEpeyHOTo CABHUTa MO TOJIIIMHE TUTHTHI,
«IlaATAa HA TPYHTOBOM OCHOBAHHI ISl YUeTa MIJIUTHI, JIexKaIien
Ha TPYHTOBOM OCHOBAHUH.

B zaknanke « Harpy3km» 3amaeTcsi BpeMeHHasl Harpy3ka, Jaeii-
CTByMOIIAas Ha pyHIaMeHTHYIO WnTy (p) = —0,65 0T Beca BpeMeH-
HBIX Ieperoposiok, cornacHo 1. 8.2.2 CII 20.13330.2011. [J{ns 3a-
BepuieHUs HaxumaeM KHONKy «OK» (pucynok 2.6).

CeoiicTea nauTsl / cTens! / pamnsi X CeoiicTea nanTe! / cTenel / pamnel X
Marepuan Harpysku (aGnon DrnopHas nockocTs. Marepuan Harpyski  Wagnon OnopHas naockocTe
Tonuura Harpyaku
[Tl T | ——
@ Mocronran K [Vl [O 1l Noctosman() [0 |2
o o o2 L
: ¥
(e} I'IeDeMejiNaﬁ il o Bpemernan (p) 065 | xHi2
Tonuwma [1.2 M o 0 |02
XapaKTepuCTURU
@ WsorponHsiii O OproTpontsiit
Moayne ynpyrocTu E 3e+007 ‘ KH/M2
MNaorrocrs Rho 275 | i3
Koaae. Myaccona 02 ‘
Onpegenws...

[ Co casurosoii aepopraumest

MAUTa Ha FPYHTOBOM DCHOBEHUM

[ Buicokwit ceaimbit pocTeepk

] Huskuit caimbiit pocteepk.

Orvervms Movrous Omversirs Novous

PucyHok 2.6 — JluanoroBoe oKHO peAaKTUPOBaHUs CBOICTB
TUTTHI / CTEHBI / paMbl
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Jlis cozmanus GyHAaMEHTHOW IUIMTHI B IUTAHKE TEpEKiIIova-
Tenel 1 HaKuMaeM KHOIIKU:

[A] (mpuBsi3Ka K aKTyaJIbHBIM OOBEKTaM);

[R] (mpuBsizka x pacTpy);

[F] (mpuBsi3ka K JMHUYU WJIA TOYKE CIIOS);

[S] (mpuBsI3Ka K TOUKE TIEpeCceUeHUs! JIMHUMN).

B manke mepeximodareneii 2 HaxxumaeM KHONKY [Einz] (pu-
CyHOK 2.7).

[ATR[ [F X |W|M[S

inz Box | | Ras |

Pucynok 2.7 — Jlnanororoe 0kHO MjaHOK NepeKiouaTenei

B oxHe O0KOBOro MEHIO — Y CTAHOBHTh.

I[EU'ICC HCO6XO,Z[I/IMO BBIIIOJIHUTL 3aJaHUC, CBA3aHHOC C 0TO0-
PaKCHUCM IOKPbITHS, (I)YHI[&MCHTHOI\/'I IIJIMTBI B pa60qu OKHE.

C 3TOi LIesIbI0 BOCHOJIb3YEMCSI KHOIIKOH = , PacroJjoKeHHOH Ha
naHenu MHCTpyMeHTOB. DyHIaMeHTHas IUIMTA C 3aJaHHBIMHM Xa-
pakTepUCTUKAMH IIpEACTaBIEHa Ha pUCyHKe 2.8.

PucyHok 2.8 — ®ynnaMenTHas mmTa
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2.3 3apanne MOBEPXHOCTHBIX HATPY30K

Jlanee 3amaeM Harpy3Ky Ha ¢yHIameHTHYIO miuTy. C aToit

[IEJIBI0 BOCIIOJIB3YEMCST KHOITKOM o , pa3MEIEeHHON Ha TNaHen
WHCTPYMEHTOB (Harpy3ky Ha (QYHIAMEHTHYIO IUIATY 3a/iaeM
YIPOIIEHHO ).

B okxHe OOKOBOro MEHIO — Y CTAHOBHTL HA IMO3HIHMIO, B
OKHE BBIOOpa — «XapaKTepHCTHKHY. 3aJaJUM 3HAYCHHS TIO-
BEPXHOCTHBIX HArpy30k (HOMep HarpyXeHus 3) B IOJIBaIbHBIX
nomerenusx P, =-2,4 (pucynok 2.9). CiaemyeT NMOMHHTH, YTO
HArpy3Kd 3aJafoTcsl ¢ Y4eTOM KO3 QUIIUEHTa HAICKHOCTH I10
Harpy3ske cornacho 1. 8.2.2. CIT 20.13330.2011 (pucynox 2.9).

MoBepxHOCTHAA HarpysKa NO3MUMIA X
Harpyska  OnopHas nnockocts
Harpyxerue E = Moaronka ceTku
[B rno6anbHON CUCTEME KOOPAUHAET v ]
OPx OPry @ Pz
Harpyska |-2.4 kH/M2
24 KH/M2
KH/M2
Teker \
OTtmenuTs Momows

PucyHok 2.9 — 3aanue MOBepXHOCTHBIX HATPY30K

JUis 3aBepiieHUWs 3aJaHUSl HAarpy3Kd Ha)XKMMaeM KHOTIKY
«OK». Cxema QpyHIaMEHTHOM TUTMTHI C 3a/IaHHBIMH TIOBEPXHOCT-
HBIMHU Harpy3kKamu IpejcTaBiieHa Ha pucynke 2.10.

27

Pz=-24

x

Pucynok 2.10 — 3agaHue MoBepXHOCTHBIX Harpy30K

2.4 Co3paHne KOHCTPYKIHIT MOABAJTbHOTO ITAXKA

Jlanee HeoOX0AMMO 3aJaTh KOHCTPYKIUIO IMOJBAJILHOTO 3Ta-
xa. Beenem ee mpu nmomotu nogocHoBsl (DXF-daiina). [logocHo-
BY IIOJBAJILHOTO 3Ta)ka 3arpy’kaeM aHAJOIMYHO 3arpys3ke I0J0cC-
HOBBI (pyHmameHnTHoM miuThl. Ha pucynke 2.11 mpencraBieHo
oToOpaxkenue ¢yHaamentHoid wmthl ¢ DXF momocHoBol KOH-
CTPYKLUI IIOBAJILHOTO 3TaX<a.

|
H
L

|

|
[T
E

|
|
|

i T rm fx!

NN

Pucynok 2.11 — ®ynnamenTtHas naura ¢ DXF nogocHoBoii
KOHCTPYKLUI1 NOBAJILHOIO 3TaXa
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Hosbii(e) 3tax(u) X

HaumeHosaHue @
KommeHTapui :
BeicoTaaTaxa [2»52 M
YposeHb aTaxa [0 M
Konuuectso 1 Z

CronupoBaTs ...

Frax [@ymamem v ‘

O Bcs

(O Beiop

HaumeHoBaHue noauumii o)

V] KonoHHe!

V| O6nactu TonwuH
V] Oreepcrua

M Narer

V] Banku

V] Crepwru

p——

< >

OrmeHuts Momowe

Pucynok 2.12 — JluanoroBoe oKHO 1o
CO3JIaHUIO HOBBIX dTaxKel

AKTYaNBHBIA 3TaX X

HaumeHoBaHWe Nosuumi

[] Pyraament (L=-2.62, H=3)
V! NoasaneHbiiaTax (L=0, H=2.62)

Otmenure | Momowe

Pucynok 2.13 — JIuanoroBoe okHO
BbIOOpA AKTyalbHOIO TaXka
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JInst BBoga KOHCTPYKIHIA
HOIBAJILHOTO JTaka Heo0Xo-
OUMO CO3JIaTh HOBBIM JTax.
C 9T0#i 11eTBI0 BOCTIOB3YEMCS
KHONKOH ¥, pacIIOJI0XKCH-
HOW Ha TaHEIW WHCTPYMEH-
TOB. B mosBHBIIIEMCST HAaIO-
TOBOM OKHE HEOOXOJIMMO yKa-
3aTh CJEIYIONINE XapaKTepu-
CTUKH (pUCYHOK 2.12).

Jlmst  oKoH4YaHUS BBOJA
HaxuMaeM KHOTIKY «OK».

Jlanee BBIOMpaeM aKTy-
anbHbId ATaK. C 3TOH MEIbI0

BOCIOJIb3yeMcsl KHOIIKOH - ,
pa3MEILICHHON Ha IMaHEJIH WH-
CTpyMeHTOB. B mosiBuBIiemcs
JIMAJIOTOBOM OKHE HEO0OXO.H-
MO  BbIOpaTh  aKTyaJbHBIH
aTax (pUCYHOK 2.13).

Jlnss  okOHYaHHS BBOJA
HaxxumaeM KHOIIKy «OK».

BemonauM 3aganue KoH-
CTPYKUIM{ TOJBAIBHOTO 3Ta-
xKa.

Jlasiee BbIOMpaeM IyHKTHI
BepxHero meHto: Ho3zunun —
Ilnura / Crena / Pamna —
YeraHoBUTH WM HCTIOJNB3Y-

+
€M KHOTIKY , pacmoJIOKeH-
HYI0 Ha MaHEeJIU HHCTPYMEH-
TOB.

B mosgBuBmemMmcst oxHe

W-1
XapaKTepUCTHIN BbIOOpa HAKMMAaeM KHOIIKY
BuauMble aTaku «Crtenay (pucyHox 2.14).
2.62 M BHI3 Jlaytee BBITIOJTHSIEM peIaKTH-

—Nmira || Crewa _ Pawvna | poBaHue XapaKTePHCTUK
Pucynok 2.14 — J[luanoroBoe okHO BbiOOpa CTEH IOJIBAJIBHOI'O dTaXa.

s 3TOro Ha)KMMaeM KHONKY « XapaKTepPHUCTHKH» U pelak-
THPYEeM CBOMCTBAa KOHCTPYKIMH TOJBAJIBHOTO dTaxa (PUCYHOK
2.15).

CeoiicTea nauTe! / cTenbl / pamnsl X CeoiicTea NANTLI / cTeHb / pamnbl X

Marepuan Harpysku Watnon OnopHas nnockocTs
Tonwuna

Marepuan Harpysku Watnow OnopHas nnockocts

Tun: MNaockocTe
@© Nocrosrnan Kl [ Toal TD Il
0 0 02
O Nepemenran — -~ —
0 0 02 CucTema KoopauHar

Tonuwmna |0.2 /™M 0 0 02 Havano
XapakTepucTuku X[m) Y [m] Z[m)
0 0

=]

@ WaorponHsiii O OprorponHsiii

Moayne ynpyroctu E 3e+007 kH/M2 Cnocof sanaHua
NaorHocts Rho 275 | 3 i

Keaao. Nyaccona 0.4

Onpeaenure...

Co casurosoit aepopmaument

Thesms Mo ez Wz

Pucynok 2.15 — JInanoroBoe OKHO CBOWCTB TUTHTHI / CTEHBI / paMBbl

B 3aknanke «Matepuai 3a1at0TCsl CBOMCTBA IUIUTHI:

— ToumuHa — 0,2 M;

— MaTepHaJI — U30TPOIIHBINH;

— Moxayab ynpyroctu E = 3,0e + 7 kH/M* (st Getona ecte-
CTBEHHOTO TBepJeHM Kinacca B25);

— ko3¢ unuent Ilyaccona = 0,2;

— IIOTHOCTh IATHI Ry, =2,5 - 1,1 =275 T/M3,
riae 1,1 — koapduIumeHT Haie’KHOCTH TI0 Harpy3Ke.

30



AxtuBusupyem oniuu: «Co caBurooii aegopmamuein» s
ydeTa nepopMarnii HormepeyHoro CIBUTA.

B 3aknaake «OmopHasi mJIOCKOCTb» HEOOXOIUMO YKa3aTb
OTMETKY BepXa 3aJaBaeMbIX KOHCTpyKIMi Z = 0 1moJBaIbHOIrO
JTaXKa.

Jlnst okoHyaHws BBOJIa HAXkuMaeM KHOMIKY «OK».

Jlamee B okHe OOKOBOrO MEHIO — Y CTaHOBHTBL. BBOJ KOH-
CTPYKIUI MOJBaJIBHOIO 3Ta)ka BHIMOJIHUM B 3D Buze, ans sToro

3
Ha TTaHeJ I NHCTPYMEHTOB HAKUMaeM KHOTIKY e .
3agauM KOHCTPYKIIMM TOJIBAIGHOTO 3Ta)ka B paboueM OKHE.
OTobOpakeHrne KOHCTPYKITMU CTEH MOJABATBHOTO 3Ta)ka TOJIIAHOMN
200 MM ¢ 3aJaHHBIMH XapaKTePUCTUKAMH TPEICTABICHO HA pPH-
cynke 2.16.

Pucynok 2.16 — CxemMa KOHCTPYKIWH CTeH TOABAIBHOTO 3Taka
TomumHol 200 MM

Jlanee HEOOXOIUMO OTPEAAKTHPOBATH XapPAKTEPUCTUKUA CTEH
MOJBAILHOTO 3Ta)a AHAJIOTHYHO PEeAaKTHPOBAHUIO XapaKTepH-
CTUK cTeH ToiuHoi 200 MM U BBIIOJHUTH YCTAHOBKY HEIOCTa-
romux cteH TomuHo# 300 MM (pucyHok 2.17).

3amamuM mapaMeTpbl KOHCTPYKIUM KOJIOHH II0JIBaJIHHOTO
sTaxka B pabodyeM OKHe.
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Janee BeiOMpaem myHKTHI BepxHero MeHio: Ilo3umun — Ko-
JIOHHA — YCTaHOBHUTH WJIM BOCIIOJIb3yeMCSl Ha MAHENd WHCTPY-

L.

MEHTOB KHOIIKOM .

Pucynok 2.17 — OtoOpakeHne KOHCTPYKLMH CTEH MOABAIIEHOTO ITaXKa

B nosiBuBIIEMCST OKHE BBIOOpa Ha)KMMaeM KHOIKY «Xapak-
TePUCTHKN) (PUCYHOK 2.18).

ST-1

AapaKTepucTmKK

Bugnmele aTaxmu

Pucynok 2.18 — JlnanoroBoe okHO BEIOOpa

Jlanee He0OXOIMMO BBITIOJTHUTH PEIAKTHPOBAHUE XapaKTepH-
CTUK KOJIOHH TMOJBAJILHOTO 3Taka B TIOSIBUBIIEMCS JIHATIOTOBOM
okHe (pucyHok 2.19).

Jlnst okoHyaHus BBOJIa HakuMaeM KHONKY «OK».
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CBOMCTBA KOAOHHDI X

3ajaeM B paboueM OKHE KOJIOHHBI MOABAIBHOTO dTaXka ¢ pas-

KonoHHa  Byr WapHupe! OnopHas naockocTb MCPOM CCHUHCHUA b= 0,4 MUuh= 0,8 M (pI/ICYHOK 221)
NaunalM] |2.62 [ Cnea cevermn [Jeyr . AR

Yron[*) 0 [[] Nepemertoe ceverve s > o

Marepuan F

Moayne ynpyrocTu 30000000 KH/M2

MnotHocTs Rho /M3 h *

Kead®. Myaccona

Onpeaenurs... = ¢ h

Ceyenue

Napamerpudeckoe  Mpogunab copraMeHta  [poM3BOABHOE

Bepx

boa | hfps |

Pasmepbl ceyerua [m]

Pucynok 2.21 — OtoOpa)keHre KOHCTPYKLMH KOJIOHH MOABAILHOTO 3TaXa
¢ pazmepom ceueruss b =0,4mu h=0,8m

Jlanee BBIMOJIHUM peJAaKTUPOBAHUE XAPAKTEPUCTUK KOJIOHH
[0/IBAJILHOTO ATa)ka ¥ YCTAHOBKY HEJIOCTAIOIIUX KOJIOHH C pa3Me-
pom ceuennst b= 0,8 m u h = 0,4 M (pucynok 2.22).

I Mokasare reomer PUYECKUE XAPAKTEPUCTUKU CEYEHUA... I

OtmeruTs Momowe

Pucynok 2.19 — XapakTepucTHKN KOIOHH MOIBAIBHOTO 3Ta)Ka

C nenwto co3maHus (UKTUBHBIX KOJIOHH, MpeIHA3HAYCHHBIX
JUIS KOPPEKTHOM reHepalui KOHEUHO-3JIEMEHTHON CEeTKH, T. €. 00-
pazoBaHMs CTYIIEHUN B MeCTax MPUMBIKaHUsI KOJIOHH M, KaK CJe/I-
CTBUE, O0BEKTUBHOTO apMUPOBaHUS (PYHIaMEHTHOHN TIUTHI B OKHE
BBIOOpA, HAKUMAaeM KHOTIKY « Bugumble dTaskm» (pucyHok 2.20).

ST-1 |

XapakTepucTrkI |

Bugumele aTaxmu

Pucynok 2.22 — OrobpakeHrne KOHCTPYKIMU KOJIOHH MOJBAJbHOI0 3Ta)ka
Pucynok 2.20 — JTuasioroBoe 0KHO BbIOOpa y p pyKL 4
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3ajaeM OTBEPCTHS MOIBAILHOTO ATaka B paboveM OKHE.

Wma 3HaveHue
Tun: 1

Pucynok 2.23 — OkHo penaktopa

Wma 3HaveHue |
dr = il
ds = 1]
alpha= |0

Pucynok 2.24 — OxHo pemakTopa

Zoom I

Refr

Word |
XY | vz | xz | 3D [P
Pucynok 2.25 — OkHo rpaduueckux
byHKIpi
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Jlanee moaBoauM Kypcop
K CTeHEe, Ha KOTOpO#l ycTaHaB-
JMBaeM IpPOeM, U HaKUMaeM
kHoniky F4. B okne pemakropa
3ajaeM Tun pactpa 1. Jlus
OKOHYAHUSI BBOJA Ha)XHMMaem
KHOTIKY «OK» (pucy-
HOK 2.23). Ilocne aToro ueob-
XOJIUMO OTIPEIeNUTh 1ar pac-
Tpa (pucyHok 2.24). Jlns 3a-
BEpIIEHMs] BBOJIa HaKUMaeM
kHOTIKYy «OK». B IIK STARK
ES Bepcust 2016 moipkeH OBITH
aktuBupoBadn B «I['paduue-
cKHX (PYHKOHSAX)» TEPEeKIIO-
yatenb SP (pucyHok 2.25).

Ha okpane mnosiBUTCS
pacTp B IUVIOCKOCTH CTEHBI, Ha
KOTOPYIO ycTaHaBIUBaEM
TIPOEM.

BriOupaem myHKTBI Bepx-
Hero MeHto: Ilo3umum —
OTtBepcTusi — YCTaHOBHTH
WM BOCTIOJIB3yeMCs KHOTKON

I]", pacIIOJIOKEHHOM HA ma-
HEJIW UHCTPYMEHTOB.

Jlng mpocMoTpa yCTaHOB-
JICHHBIX B NOJBAJIBHOM JITaXKe
npoeMoB B 3D Bujae BOCIONb-
3yeMcsli Ha NIaHEJId HHCTPY-
B
MEHTOB KHOIIKOM
HOK 2.26).

(pucy-

Pucynok 2.26 — Ilpoekuusi yCTaHOBJIEHHOTO TIpoeMa B TIOABAJIEHOM 3Taxe

Jlanee aHamorm4HbIM O0Opa30oM BBIMIOJIHSEM YCTAHOBKY HEZO-
CTaIOLIKX MPOEMOB IMOJIBAILHOTO 3Taxka (pucyHok 2.27). Jlnsg ot-
KIIIOYeHHs pacTpa Bocmnojb3zyeMcs kinaBuineit [[Ipoden], pacmoso-
YKEHHOU Ha KJIaBUaType.

PucyHok 2.27 — Cxema yCTaHOBJIEHHbBIX POEMOB MOJBaJbHOIO 3TaXa
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3aaeM napaMeTphl IJIUTHI IEPEKPBITUS OIBATILHOTO TaXa.

D-2
XapaKrepncTUkn
Buanmble aTaxm

[ Mnwura CreHa Pamna__|

PucyHnok 2.28 — JIuanororoe okHO BbiOOpa

Bribupaem nyHkTel BepxHero MeHro: Iozumumu — Ilamra /
cTeHa / paMma — YCTaHOBHTBH WJIM BOCIOJB3yeMCs Ha MaHEIN

HHCTPYMEHTOB KHOTIKOM o, X

B mosBuBIIEMCSt OKHE BBIOOpa HaxkxumaeM KHOTKY «Ilmmray
(pucynok 2.28). Jlanee He0OX0IMMO OTPEIAKTHPOBATH XapaKTepH-
CTUKU TUIATHI MEPEKPHITUS MOJABATBHOTO 3Taxa. [[ist sToro Haxu-
MaeM KHONKY «XapaKTepHCTHKH» W pelakTHpyeM CBOICTBa
IUTUTHI IEPEKPBITUS TOABATILHOTO ATaXa.

B 3aknanke «Harpy3km» 3aaeM BpeMEHHYIO Harpysky, Jei-
CTBYIOIIYIO Ha IUIUTY NIEPEKPBITUS [IOABATILHOTO 3Taxa (p) = —0,65
OT Beca I0JIOB U NMEPEropoiok (pUcyHok 2.29).

Csolictea nauTsl / cTenbl / pamnsl X CeoiicTea NAMTLI / cTeHbl / pamnsl X

Marepuan Harpysku WaGnon OnopHas naockocTs Marepuan Harpysku  WaGnon OnopHas naockacTs

T
onumHa Harpysit

@ Nocrossman Hx ol T Tl ? ol Nocrostas (g) [0 xme
O nepemerrfa . 5 - (7] Bpenennan (p) kH/M2
Tonumra (02 |m g 0 02

XapaKTepucTUKU

@ Waorponsit O Oprarponssiit

Monyns npyroetuE (30000000 | KH/M2
MaotHocts Rho 275 /M3
Kaa®e. Nyaccona 02

Onpeaenurs..
[ Co cagurosoit aewopmaunert

[JNoura Ha rpyHrosom acrosaHAn

[[] Boicokuit ceaiiHent pocTeepk
] Huskwit ceaiimeii pocTeepk
T T Orveres Movous

PucyHnok 2.29 — XapakTepucTuKy IIIUTHI NEPEKPHITHA NOABAIBHOIO Ta)a
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Jns 3aBepmenus BBoga HaxuMmaeM KHOUKY « OK». ITnuts
NEpPEKpPbITUS] MOJBAJIBHOTO JTaXka CO3JaJUM IMpU I[TOMOLIA
nonocHoBel (DXF-¢aiina). BBoa IIMTBI TepEKPHITHS 10 BAJb-
HOTO 3Taka B rpad)mIeckoM OKHE BBHITIOHSAEM B XY-TIpOCKIINH,

ny,

@

JUISL 5TOTO Ha TaHEeNd WHCTPYMEHTOB Ha)XMMaeM KHOIIKY
(pucynoxk 2.30).

Pucynok 2.30 — Bun ycTaHOBJIEHHOH MIINTHI MEPEKPHITHS MOABAIIEHOTO 3TaXa

BriOupaem nyHxTsl BepxHero meHto: Ilozmmum — OtBep-

I

cTHs — YCTaHOBHUTH UJIH BOCIIOJIB3YEMCA KHOIIKOM ‘, paciio-
JIO)KEHHOM Ha MaHeIn HHCTPYMCHTOB.

Jlnst mpocMoTpa ycTaHOBIIEHHBIX oTBepeTrid B 3D Buze Ha na-
E

HEJIM WHCTPYMEHTOB BOCIOJIB3YEMCSl KHOIIKOM (pucy-
HOK 2.31).

BBeneM BpeMeHHYIO Harpy3Ky Ha IUIMTY NEPEKPBITHS IOJ-
BanpHOTO 3Taxka ¢ DXF monocHoBo# (T1epBbIil ATaX HArpy3Ku, pH-
CYHOK 2.32).
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Pucynok 2.31 — OtoOpaskeHre ycTaHOBICHHOTO OTBEPCTHUS B TUIUTE
MePeKPHITHSA OIBAIBHOTO 3TaXa

Pucynok 2.32 — [nnTa nepekpsiTus nmonsansHoro staxka ¢ DXF nomocHoBo#H
(TIepBBIif 3TaXk HATPY3KN)

2.5 3anaHne MOBEPXHOCTHBIX HATPY30K

Jlanee HeoOX0IMMO BBINOJIHUTH 3a/laHUE BPEMEHHOU Harpys-
KU Ha IUIATY MEPEKPBITUS MMOJBAIBHOIO dTaka OT 3HAUYEHUU paB-

39

HOMEPHO paclpe/ie]IeHHON Harpy3Kd COTJIACHO CXeMe Harpy3ok
(pucynox 2.33).

g | w @ 0
B0

|
1 T
OO ® ® O ® O
— narpyska P, — 1,95 kH/m*;

- — Harpyska P, — 3,6 kH/m?;

— Harpyska P, — 2,4 kH/m>.

Pucynok 2.33 — Cxema Harpy3Kku Ha IUIMTY MEPEKPHITHS MOABATBHOTO ITaXKa
C nensto 3aganus Harpysku (P,)= —1,95 kH/M* Bocmonb3y-

eMCsl KHOTIKO# i , pa3MeIIeHHON Ha TaHeld WHCTPYMEHTOB, Jia-
Jee B OKHE OOKOBOTO MEHIO BBIOMpaeM Y CTAHOBHTb.

B okne BbIOOpa — «XapaKTepHUCTHKW) ¥ 3a/1a€M 3HAYCHUS
MOBEPXHOCTHBIX HArpy30K ¢ HOMEPOM HarpykKeHus 4 Ha MepeKphI-
THS KWIBIX dTaxell B kBaprupax (P,)= —1,95 kH/M%, Harpysku

3aaroTcsl ¢ Ko3(h(QUIMEHTOM HAJACKHOCTH corjiacHo 1. 8.2.2.
CI120.13330.2011 (pucyHok 2.34).
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MoBepxHOCTHARA Harpyska NO3MUMIA

Harpyska  OnopHas nnockocts

Harpyketve |4 2 [ Noaroxka cetku

]B rNo6anbHOM CUCTEME KOOPAUHAT v ]
OFPx OPy ®FP:
Harpyska |-1.95 kH/M2
-1.95 kH/M2
e
Teker [
OrmeHurs MNomows

Pucynok 2.34 — 3aganne noBepXHOCTHBIX
Harpy3ok

Jlost OKOHYaHMUS
BBOJIa HAXXUMaEM KHOII-
Ky «OK». Otobpaxe-
HUE IJIUTHl NEePEeKPHITUS
MOJABAJIBHOTO JTaXa C
3a/laHHBIMH MOBEPX-
HOCTHBIMU HAarpy3Kamu
B KBapTUpaX IKUJIBIX
3JaHAN  TPEJCTaBIEHO
Ha pucyHnke 2.35.

Harpy3ky 3amgaem c
HOMEpPOM HarpykKeHus 5
B kopwaopax (P,)=
= -3,6 kH/M*, Ha Gano-
Hax — (P,) = —2,4 kHA®
AQHAJOTUYHO  BapUAHTY
C Harpy3Kol B KBapTu-
pax JKUJIbIX 3/IaHUMN.

Pucynok 2.35 — Cxema NOBepXHOCTHBIX Harpy30K Ha IUTUTY NepeKphITHA
MOZIBAJILHOIO 3TaXka B KBAPTUPAX XKUIIbIX 3AaHUN

41

Jlyist mpocMoTpa BeeX 3aJaHHBIX MOBEPXHOCTHBIX Harpy3ok B
okHe BbIOOpa BbIOMpaeM «Harpyxenme 0», ux oToOpa)keHUe
MpeACTaBICHO Ha puCyHKe 2.36.

Pucynok 2.36 — OtoOpakeHre TOBEpXHOCTHBIX HArpy30K

2.6 3anaHue JMHEIHBIX HATPY30K

3amaaum HarpysKy OT OrpaxkIaromux CTCH IICPBOIo 3STaxka.

C uenbto 3amanms Harpysku (P,)= —12 kH/M® Bocmombsyemcs

KHOTIKO# nnlI!’ pa3MelleHHOW Ha maHenu WHCTpymeHToB. [lanee B

OKHE OOKOBOTO MEHIO BBIOMpPAeM Y CTAHOBHTh.

B oxne BrIOOpa 3amaeM «XapaKTepHCTHKW) U 3HAYCHUS JIU-
HEHHBIX HArPY30K ¢ HoMepoM Harpyxerust (P,) = —12 kH/m* (pu-
CyHOK 2.37).

BBenem nuHeiiHyl0 Harpy3ky Ha IUIMTY MEpeKpBITHS MOJI-
BAJILHOTO dTa)ka, €€ 0TOOpakeHHE MPEACTABICHO Ha pUCYHKe 2.38
(wH(pOpMAIHS MpeoCcTaBICHa He TIOJTHOCTHIO).
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SlnraRHe HArpysEn nasLpR o 2.7 Co3xaHue KOHCTPYKIHiI IEPBOro ITAXKA
Harpyska OnopHas naockocTs
Hosbiri(e) stax(u) X I[J'ISI CO3aHus1 <<Hep-
Harpyxenve [1 |3] [ Noarona cemxu Haumeriosarue BOT'O dTa)ka» 3alacM cClie-
K o [ ]
IB rN06aNLHOM CUCTEME KOOPAUHAT vl et AYIOIHUEC ITapaMETpPbL (pI/I-
Buicorastaxa | 3.15 M 2 39)
OPx OPy ®P:z YposeHb ataxa |3.15 M CyHOK : :
O o Oz Komwwecreo |1 : OcymmecTBUM BBIOOD
Cronuposars ... AKTYaJIbHOT'O IIEpBOIro
Frax STaka. BBIIOIHAM TIO-
OBt @Huero  OBuibop rpy3ky DXF-cnos nepso-
Harpyszka |12 kH/m
1a H,} Haumenosaﬂue NO3UUUIA A FO STama.
2 KR/M
V] KonoHe!
| P Do o YcraHoBUM — BepTH-
ggfsevm KaJbHBIE HECyIue KOH-
™1 el
¥l bamu CTPYKIIMK TEPBOIO dTaka
V] Crepin S o
o . tommmaoit 200 MM aHa-
JIOTUYHO 3aJIaHUIO BCPTU-
OtmeHuTe Momowe 0 n A p
Ui ) KaJbHBIX HECYIIUX KOH-

CTPYKIIUH  MOJBAJILHOTO
sTaxka (pucyHok 2.40).

Pucynok 2.37 — 3aganve 3HaUCHUI JIMHEWHBIX HATPY30K

Pucynok 2.39 — [1apameTpsl BepTHKaIbHBIX
HeCyIMX KOHCTPYKIMI MepBOro 3Taxa

PucyHok 2.40 — OtoOpaskeHue BepTUKaIbHBIX HECYLIUX KOHCTPYKLUIA

Pucynok 2.38 — OrobpaxkeHue TMHENHHONH HArpy3Ku NEepBOro 3Taxka
Ha [UTMTE NEPEKPHITUS MOABAIBHOIO 3TaXa
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PasMecTrM mpoembl B HeCyIIMX KOHCTPYKIUSX IIEPBOTO ATa-
’Ka aHaJOTHMYHO HANpPAaBICHUIO NPOEMOB B BEPTHKAIBHBIX KOH-
CTPYKIIUSX TIOIBAIHBHOTO 3Ta)ka (pucyHok 2.41).

Pucynok 2.41 — Cxema ycTaHOBJICHHBIX [IPOEMOB B HECYIIMX KOHCTPYKLMSIX
HEePBOro Taxa

BbImoaHUM yCTaHOBKY IUIMTBHI NEPEKpPBITHUS MEPBOrO dTaxka
tomuuHo  200MM ¢ ydyeToM  BpPEMEHHOH  Harpys3Ku
(p) = —0,65 kH/M* oT Beca BpeMeHHBIX meperopook. Ha pucyrke
2.42 mpencraBieHa CXeMa YCTAHOBJIEHHOM IUIUTBHI IEPEKPBITHS
IIEPBOTO 3TaXa.

VYcTaHOBUM MPOEMBI B IUIATE TEPEKPHITHs TepBoro staxka. Ha
pucyHke 2.43 mpejcTaBIeH BHJl yCTAHOBJICHHBIX IPOEMOB B ILJIUTE
HEPEKPBITUS TIEPBOTO ITAXKA.

BbImomHMM yCTaHOBKY KOJIOHH MEpBOTO STaxka (PUCYHOK
2.44), npu BBIKITIOYEHHOH onuuu « BuamMeble 3Tasku» B OKHE BbI-
Oopa.

BBenem BpeMeHHYO Harpy3Ky Ha IUTUTY MEPEKPHITUS IEPBOTO
3Ta)ka ¢ NmoMmoIblo nofocHoBel DXF (BTOpoi# »Tayk Harpysku).
OtoOpakeHrne BCceX 3aJlaHHBIX MOBEPXHOCTHBIX HArpy30K Ipe/-
CTaBJICHO Ha pUCyHKe 2.45.
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Pucynok 2.42 — OtoOpakeHne yCTaHOBJICHHOH TUIUTHI TEPEeKPBITHS
[EepBOro 3Taxka

PucyHok 2.43 — Cxema yCTaHOBJIEHHBIX IPOEMOB B IIUTE NEPEKPbITUSA
NepBOro 3TaXka
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Pucynok 2.45 — OtobpakeHne Bcex 3alaHHBIX HATPy30K
Ha IJIUTY NepeKpbITUs IEPBOro 3Taka

47

2.8 3apanne JHHEIHBIX HATPY30K HA IUITATY NePEKPHITHS

OcymecTBUM BBOJI JIMHEWHOW HArpy3KH Ha IUTATY TNEpPEKphI-
THSI TIEPBOTO dTa)ka OT Beca OrPaKJAIOIMMUX KOHCTPYKIIUN (CTEH),
HOMEp HarpyeHus 1, 4ucioBOe 3HAUEHUE Harpy3KH HArpyKeHUs
(P,) = —12 kH/M?. OtoGpakeHne BceX YCTAHOBICHHBIX JIMHEHHBIX
Harpy3o0K IpeJICTaBICHO Ha pHCyHKe 2.46 (WMHpOpMAIs Mpeo-
CTaBJIeHA HE MOJHOCTHIO).

Pucynok 2.46 — OtoOpakeHne BCeX YCTaHOBJIEHHBIX JIMHEHHBIX HArpy30K
Ha TUTUTY TIePEKPBITHS EPBOTO ITaXKa

C nenbio ompeseieHus: BETPOBOM HArpy3kKd BOCIOJIB3YyeMCS
BCTPOCHHBIM MojylieM «OrmpeneneHnue BETPOBOI HATPy3KH» € TO-
MOIIBIO KHOIIKH <% , PACIIONIOXKCHHOM HA MaHEeTH HHCTPYMEHTOB.
Hcxonuple nanHble U pe3ylbTaThl pacueTa BEeTPOBOW HArpy3KH Ha
BBICOTE «Z» MPEJICTABJICHBI HAa PUCYHKE 2.47.

BrimosiHuM 3aianue BETpOBO# HATPY3KU Ha TUTMTY TEpPEKpHI-
TUsl mepBoro dTaka. C Ienplo 3aaHds HArpy3KH HarpyKeHUs
(Py)=1,73 KH/M? Ha HaBETPEHHYIO CTOPOHY 3J@HHSI BOCIIOIB3Y-

€MCsI KHOIIKOU , PacIiOJIOKEHHOW Ha TAaHEIW WHCTPYMEHTOB,
Jlajee B OKHEe OOKOBOTO MEHIO BHIOPATh Y CTAHOBHUTD.
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BeTposble Harpysku — O X
Momowp Boisog & Word

XapaKTEPUCTUYECKOE 3HAYEHUE WamereHue aaeneHua
BETPOBOro A3BASHUA

Tun MecTHocTu | B v
(® no seTpoBoMY palioHy [\ v

Tun coopyxerua

(O nockopoctueerpa  v_50

3aaHua
O epyuryio w0 048
PacueTHoe sHaueHWe
2 MNpaMoyronbHBIE B NAGHE 303HUA C ABYCKATHBIMU NOKPLITUAMU v

(® BeprukanbHble CTEHbI NPAMOYrOAbHBIX B MASHE 3AaHUI

(O DeyckarHble Nokpbrua

2 (315 |m d (316 |m h[561 |m

ITJIAH
BOKOBBIE CTEHBI
V
/4 — 316
632
—
D E |d A B £ h
A=-069
B =055
L ‘ , C=035
Ay B | € G D =055
E=035

Harpyzka, kMa Paccroanue, m

Pucynok 2.47 — VicxonHble TaHHBIC U Pe3yAbTATH pacueTa BETPOBOI HATPY3KH

B oxne BbIOOpa Ha)kMMaeM KHOMKY «XapaKTePpHCTHKH» U
3a/1aéM 3HA4YeHUs BETPOBOM JIMHEWHOW HArpy3ku (HOMEp Harpy-
XKEeHUS 0), Harpy KCHUS (Py) = 1,73 kH/M* (pucyHok 2.48).
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AHaJIOTMYHO YCTaHOBUM BETPOBYIO HArpy3Ky Ha IOJIBETpEH-
HbI€ CTOPOHBI 3/1aHUS 110 HANPABJICHUIO BO3JICHCTBUS BETpa BJI0JIb
ocu Y. Harpy3ky Ha G0KOBBIE CTOPOHBI 337a€M YTPOIIIEHHO, C HC-
M0JIb30BaHMEM 3HAUYEHUsI Harpy3ku B 30HE B, coriacHo pucyH-
Ky 2.47.

SIMHeRHaa Harpyska Nosuumi X

Harpyska OnopHasa nAockocTb

Harpyxenve |§ -5 [ Noaronka cetku

[B rno6anbHOM CUCTEME KOOPAUHAT v ]

OPx ® Py OPz
O Mx O My O Mz

Harpyska kH/M
e

Tekcr l

OtmeHuTs Momowes

Pucynok 2.48 — 3amanve 3HaUSHWIA JIMHEHHBIX BETPOBBIX HATPY30K

Ha pucynkax 2.49-2.50 mpeactaBieHbl YMCIOBbIE 3HAYEHUS
BETPOBOM HArpy3Kd Ha IUIMTY MEPEKpPHITUS TEPBOTO dTaxa I0
HaIlpaBJICHUIO BO3IEICTBUS BETpa BJIOJIb OCH Y.

AHQJIOTUYHO 3a/1aéM BETPOBYIO Harpy3Ky BHOJb ocH X
HarpyxeHus 7. JlJi1 3Toro curutaeM BETPOBOE BO3JEHCTBUE 11O OCH
X (pucynok 2.51).

50



= [m] X

Betposbie Harpysku
Momowe Boisog s Word

Xapanepuc’rmecxoe 3HaveHue Wamerenue aasnenmua

BETPOBOr0 AABAEHUA
Tun mecTHocT | B v

® no eeTpoBOMY palioHy IV v
Tun coopykerua
O no ckopoctueerpa  v_50 3narma
O epysryo w0 048
[ Pacuerroe sHaverme

2 MNpAmMoyYronbHbIe B NAGHE 3A3HUA C ABYCKATHBIMU NOKPLTUAMU

@ Be;rruxanbnbre CTEHbI NPAMOYrobHbIX B NNAHE 3A3HWIA

O MeyckarHsie nokpemua

2315 |m d [196 |m h [561] |m

IUTAH
BOKOBBIE CTEHbI
vV
14 m— 1
ol
o o 392
Pucynox 2.49 — Cxema 3agaHHOI BETPOBOIi HATPY3KH e
Ha HABETPEHHYIO CTOPOHY IUIUThI IEPEKPBITHS D £ la d s 1cla

Ve
A=-057
B=-046
0 - — C=-029
1At B | € i D =046

E=-029

Harpyzka, kMa Paccroanue, m

Pucynok 2.51 — MicxonHble qaHHBIE W PE3YJIbTATHI pacueTa BeTPOBON HArpy3KU
BIIOJIb ocU X

2.9 3ananue TUHEHHBIX ONOP HA IVIMTY NEPEKPBITHS
NEePBOro Taxka

C nmnenplo panpHEHIIed reHepalnuu JUHEHHONW BETPOBOM

Harpy3kd B Y3JIOBYIO BETPOBYIO BBIITOJIHUM YCTaHOBKY CBSI3€H 110

HanpasjieHusM X U Y, 110 TIEpUMETPY ITUTHI IEPEKPHITHS IEPBOTO

oTaxa.
Pucynok 2.50 — Yucnosble 3Ha4€HUs BETPOBOM HArPY3KU Ha [UIUTY IIE€PEKPBITUS Jlanee BuIOMpaeM IyHKTHI BepxHero Meno: Mozuumun — Jlu-
HeiliHbIe oMOPbI — YCTaHOBHUTHL. B TmosBUBIIEMCS OKHE BBHIOOpa

NEepBOro sTaka
Ha)KUMaeM KHOTIKY « XapaKTepHuCTHKI) (PUCYHOK 2.52).
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HapakTepuCTHKK AMHERHOM onopbl

Onopa OnopHaa NAocKocTb

Yron nosopora 0
OTH-HO OCU

Mo6anbHan cucTeMa

Kectroctu

-
o
g

Mepem. X |0
MNepem. Y [o

MNepem. 2 0
MNosopor X 0

MNosoporyY 0

OO000ORE ¥
O0DO0O0ORR

NosoporZ 0

Orverve

kH/M2
kH/M2
kH/M2
kH/paa
kH/paa
kH/paa

X XapakTepuCTUKM AWHERHOM onopbl X
Onopa OnopHas naockocte

Tun: Mnockocte

Cucrema koopauHaT
Hauano
X[m] Y [M] Z[m
OtmenuTs Momowe

Pucynox 2.52 — YcraHOBKa napamMeTpoB KeCTKOCTeH JIMHEHHbBIX ONop

Ha pucynke 2.53 mpezacraBieHbl YCTaHOBJIEHHBIE JIMHEWHbIE
OTIOPBI [0 TIEPUMETPY MEPEKPHITHS MEPBOT0 dTaxKa.

PucyHok 2.53 — Y craHOB/IEHHbIE JIMHEHbIE OMOPHI [0 NEPUMETPY NePEKPhITHA

MNEpBOIro sTaka
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2.10 Co3naHue KOHCTPYKIIHIT MHOT03TAKHOTO 3aHUS
| y/IaJIeHue JJHHEHHBIX HATPY30K

Hoswiii(e) atax(u) X

HaumeHosaHue
KommeHTapuii [:]
Boicoraataxa ]
YposeHb aTaxa |6.3 ™M

-

Komuuecteo 5 s

CKONUPOBaTS ...

@®@Bcé  OHuvero O Buibop

HaumerosaHue noauumi A

| KonorHe!

| D6nacTu TonwmH
| Oveepctua

| Mot

| Banku

V| Crepxrm

KR KRR

-

v
< >

OrmeHuTs Momowe

Pucynok 2.54 — JluanoroBoe OKHO
110 CO3JaHUI0 HOBBIX 3TaXKei

AKTyanbHBINA 3TaX X

HaumeHoBaHWe Nosuumit

[] Pyraamenr (L=-2.62, H=3)

[ NoasaneHemi atax (L=0, H=2.62)
MNepebii atax (L=3.15, H=3.15)
2(L=6.3, H=3.15)
3(L=9.45,H=3.15)
4(L=125,H=315)

5(L=15.75, H=3.15)

6(L=18.9, H=3.15)

ROOOODO

Otmvenuts | Momows

Pucynok 2.55 — JlnanoroBoe OKHO
BBIOOpA aKTyaJbHOTO 3TaXa

Tak kak 3Ha4eHUsI BETPOBOU
Harpy3Kd OCTalOTCS HEU3MEH-
HBIMH JI0 BBICOTHOW OTMETKHU
+19,500 mo TuMTaM MepeKphITHUS,
TO CO3JaJIUM KOHCTPYKIIMH 3Ta-
el ¢ KOMMPOBaHUEM Harpy3oK.

JInst co3manusi KOHCTPYKIUH
HOBBIX  JTaXed  HEoOX0oAUMO
TIPOU3BECTH  CIEAYIOIUE  JIEW-
cTBUs. Bocmosb3yeMcs KHOTKOM

“'""', NpECTABIECHHON HA TTaHeN N
UHCTPYMEHTOB. B mosBuBIIeMcs
JIMAJIOTOBOM OKHE HEeoOX0JMMO
yKa3aTh CIEIYIOUINE XapaKTepH-
CTHKU (pUCYHOK 2.54).

Jlns 3aBepiieHust  BBOJA
HaxxumaeM KHoKy « OK».

Jlanee BbIOMpaeM axTyaib-

gelii 3Taxx. C 3T0# IIeJIBI0 BOC-

HoJb3yeMcsl KHONKOM -~ , pac-
IIOJIOKEHHOM Ha [aHeIW UH-
CTpyMeHTOB. B mosiBuBIIEMCS
JIMAJIOTOBOM OKHE HE00X0JUMO
BBIOpaTh aKTYaJIbHBIH 3TaX (pu-
CYHOK 2.55).

Jlns 3aBepiieHusi  BBOJA
HaxumaeM KHOIKy « OK».

Ha pucynke 2.56 mpejicTaBieH KapKac 3/1aHUAS ¢ aKTyaJbHBIM

HICCTBIM OTaKOM.
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Pucynok 2.56 — OtoOpaxxeHne Kapkaca 3aHNs C aKTyaJIbHBIM LIECThIM 3TaXKOM
Co30anue KOHCMPYKUUIl ce0bM020 IMaxca

Co3maguM HOBBIA ceabMON

Hosbiii(e) 3tax(u) X
Hamserosawe 7| oTax, C 3TO# 1LIEIbIO BOCIOJIb-
Comenepn || s
Bocorastaxa 315 " 3yeMcsl KHOIIKOW ', pasme-
i”m“”’a"‘a 122”3 " IICHHOM Ha TaHeIu WHCTPY-
ONUYECTEOD s
MeHTOB. B mosBuBIIEMCS Jaua-
CKonupoBaTs ...
i JJOTOBOM  OKHC HCO6XOI[I/IMO

yKa3zaTh CIEIyIOIIUE XapakTe-
puctukn (pucyHok 2.57). Jlns

@Bcé  (OHuvero (O Buibop

HaumMeHosaHue nosuumi A

B Konseas 3aBEpIICHUSI BBOJA HAXKUMAEM
V] D6nactu TonwmH

B o KHOIIKY «OK».
EEW Jlanee HeoOX0JAMMO BBI-
/. Banku v o
V| Crepwhum . 6paTL AKTyaJIbHBIU ~ CCABMOU
<8 > | staxk. C 3TOH IEIBI0 BOCIOJIb-

OtveruTe Momowe o ’/
3yEeMCd KHOIIKOU ., pa3Mme-
Pucynok 2.57 — JlnanoroBoe okHO IIEHHOW Ha TMAaHEeJIu WHCTPY-
MO CO3/IaHUIO HOBBIX 3Taxeil MEHTOB.
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Yoanenue nuneiinvix nazpyzok

[Ipn HEoOXOAMMOCTH HMMEETCs BO3MOYKHOCTh YyJaJeHUs JU-
HEUHBIX Harpy30K ¢ IUIMTHI NEPEKPHITHS JH000r0 3Taxa. B Hamem
cilydyae HeOOXOJMMO YAAIUTh JUHEHHYIO0 Harpy3Ky ¢ IUIUTHI epe-
KPBITUSI CEIbMOTO dTaXa.

C nenpio yJaneHus JUHEHHBIX HArpy3oK € IUIUTHI MepeKphI-
THSL CEIbBMOI0 ATa)ka M IMpeJIoTBpallleHusl BO3ecTBUS BeTpa BOC-

MOJIB3YEMCST KHOIIKOU , PacIOJIO)KEHHOW Ha MAaHENW WHCTPY-
MEHTOB.

Jlanee B okHe BbIOOpA MOCIIEIOBATEIHHO BRIOUpPAEM HArpyxKe-
HUS 6 U 7, a 3aTeM B OKHe OOKOBOTo MeHI0O — ¥YaaauTh. Ha pu-
cyHKe 2.58 mpescTaBiieH BOCBMOH ATaX ¢ yIAJICHHOW JIMHEHHOU
HaArpy3Koi Ha IUTUTE MEPEeKPBITUS CEABMOTO dTaxa (MHpopMarms
IpeJI0CTaB/IeHa HE OJIHOCTHIO).

PucyHok 2.58 — VY naneHHas nuHeliHas Harpy3ka Ha IJIUTe NepeKphITUs
cebMOro Taxa
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Co3zoanue 8—16-7masxcHvlx KOHCMPYKUUIL

Hoseii(e) 3tax(m) X HHH COSI[aHI/IH 8_1 6'

—— 9TaXHOM KOHCTPYKIMH BOCIIOJIb-
faememel | 3yeMCsl KHOTIKOH ¥, pasMerneH-

p1s | »

pueorssTee ’ HOH Ha MaHeIn HHCTPYMEHTOB.
Ypooens oTaxa M

Konvocso [ 8 B mosBuBLIEMCS IMANIOTO-

BOM OKHE HEOOXOJIMMO yKaszaTh
CIIEyIOIIHe XapaKTePUCTHKH
(pucynok 2.59). Jlns 3aBepire-
HUS BBOJIa HAKAMAaeM KHOTIKY

Cronuposarts ...

3rax Iﬂ VI

@Bcé  OHuvero (O Beibop

HaumeHoBaH1e noauuui (> « OK» .

V] KonoHHs!

B 06 e ronive: Jlanee HeoOXOaMMO TOATar-
= ﬁ“‘e""”"‘ HO BBIOpaTh aKTyaJIbHBIC ATAXH
Wl el

¥ Baxu 8-16 u 3amaTh BETPOBYIO JIMHEH-
i v HyIO HAarpy3Ky Ha aKTyalbHOM
< >

sraxke. C IIeNBIO €ro BBI60pa

OTmeHuTs Momowe

BOCHONB3yeMcsl KHOIKOH
PACIIOJIOKEHHON Ha MaHENIu WH-

Pucynok 2.59 — JluanoroBoe OkHO
10 CO3/IaHUIO HOBBIX dTaXKel CTPYMCHTOB.

2.11 3apanue JHHEHHBIX HATPY30K HA IUVINTHI ePEKPbITHS
7-16 >Taxeii oT BO3/IelicCTBHA BeTpa

C nenpro ompeneleHUss BETPOBOM HArpy3KH Ha BBICOTax
z=22,05; 25,2; 28,35; 31.5; 34.,65; 37.8; 40,95; 44,1; 47,25;
50,4 M ucnonb3yeM BCTPOEHHBIH MOAYyNb «OIlpenencHue BETpo-
BO# Harpy3km». JUIs 5TOTO BOCIIONB3yeMCsl KHOIKOH < , pazMe-
IIIEHHON Ha MaHeJ UHCTPYMEHTOB.

3HaueHue BETPOBOM HArpy3KH Ha IIECTHAALATOM 3TaxKe OyIeT
OTJIMYAThCs OT MOKazaTessi THHoBoro staxka. Ha pucynke 2.60
IIPEJICTaBJIEH KapKac 3JaHMsl ¢ aKTyaJbHBIM IIECTHAIAThIM 3Ta-
’KOM U C 33/JaHHBIMU BE€TPOBBIMU Harpy3kaMu Ha IEpPEKPBITHSX C
IepBOrO IO IIECTHAAUATHIA 3TaX (MH(pOpMamms MpeaocTaBiIeHA
HE MOJTHOCTHIO).
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Pucynok 2.60 — 3aganHas BeTpoBas Harpy3ka Ha MepeKpbITHIX
C MEPBOrO MO LIECTHAAUATHIN 3Tax

2.12 PemakTHpoBaHHe IOBEPXHOCTHBIX HATPY30K

C nenplo peJakTUPOBaHUS MOBEPXHOCTHBIX HArPy30K Ha IUIU-
Te TEPeKpPhITHS MIeCTHAALATOro sTaka BocmoibzyeMcs [IKM
(mpaBas KHOIIKA MBIIIIN).

Jlanee B MOSIBUBIIEMCSI JMAJIOTOBOM OKHE CBOMCTB TO3UIUH
M3MEHUM TapaMeTpbl Harpy3kd U HOMEp HarpyKeHus: (pUcyHOK
2.61). Jlns 3aBepieHns BBo1a HakuMaeM KHOTIKY «IlepexaTnb).

AHaJIOTMYHO M3MEHUM 3HAU€HUE Harpy3Kd Ha BEJIHMYUHY
(P,) = —2.4 kH/M" B KopHIOpe Ha TEXHIHUECKOM JTaXKe.
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(e

MogeprHOCTHBIE ~ | | FLLA-3C1CSC4 <
Harpyska OnopHas nnockocte 3tax  Meomerpus
Harpyxene [4 15 Moarorka cerku
|B raoSanshon cucteme koopaurar |
OFPx OPy (Ol

Harpyska  |1.95 KH/M2
[135 KHAM2

[195 K2

Texcr  [FLLA3CICSCH ]

Mepeaare || Ypanurs 0K Orvenmme | Momowe

Mosuumm - X

MoeepxHoCTHDIE v | | FLLA-3C1C5C4 v
Harpyska QOnopHas naockocte 3rax  [eomerpus

Harpykerue (5 3 [ Noaronka cerku

B r06abHOM CUCTEME KOOPAMHET v ‘

OFPx Qpy @FP:z

Harpyoxa |24 KHmM2
2.4 KH/M2
24 KHM2

Texer  [FLLA3CICSCY ]

Mepeaars || Ynams Ormerums | Momowe

Pucynok 2.61 — CoiicTBO nozuuuu

2.13 Co3naHHe KOHCTPYKIIUI TEXHHYECKOI'0 ITAKA
4 3aJjaHHe JIMHEIHbIX HATPY30K

Hogwiii(e) atax(n) X

KommeHrapuit ﬁ

Buicotastaxa |243 M
YposeHs aTaxa |52.83 ™M
Konuvectso 1 2]

CronupoBaTs ...

3rax |16 5

@Bcé  OHusero (O Buibop
 T———
HauneHosaHu1e nosuumit A

¥ KonomHe!

¥l O6nactu TonwmH
VI Oreepcrun

M Navrer

V] Banku

V| Crepxrm v

< >

OrmenuTe MNomowe

PucyHok 2.62 — JIuanoropoe oKHO
10 CO3JaHUIO HOBBIX dTaXkeit

JInst co3manusi HOBOTo TeX-
HAYECKOTO J3Ta)ka BOCIOJb3Y-

eMcs KHOIIKOH ¥, pa3MelleH-
HOU Ha MaHeIn WHCTPYMEHTOB.

B mnosiBuBmIeMcst numasnoro-
BOM OKHE HEO0OXOJMMO YKa3aTh
CIIEAYIONINE  XapaKTEePUCTHUKU
(pucynok 2.62). Jlnsa 3aBepiue-
HUS BBOJIa HAXUMAaeM KHOIKY
«OK». C nenpio BeIOOpa akTy-
QTHHOTO TEXHUYECKOTO 3Taxa

BOCTIOJIL3YeMCSl KHONKOM
pacmoJIOKEHHON Ha MAaHEN WH-
CTPYMEHTOB.
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UmncoBble 3HAUYEHHUS BETPOBBIX HArPYy30K HA TEXHHUYECKOM
9Ta)Ke OTIIMYHBI OT 3HAYCHUH BETPOBBIX HATPY30K IIECTHAIATOTO
aTa)ka, M03TOMY YJaJIM JJAaHHBIE BETPOBBIX HAI'PY30K.

Ha pucynke 2.63 mpeacTaBiieH KapKac 3/1aHUS ¢ aKTyaTbHBIM
TEXHUYECKAM ITAKOM M C 3aJIaHHBIMU BETPOBBIMH Harpy3Kamu C
MIEPBOTO MO IMIECTHAANATHIA M TEXHHUYECKHH dTax (MHOpMarus
Mpe0CTaBJICHA HE MMOJTHOCTHIO).
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Pucynok 2.63 — 3aganHas BeTpoBas Harpys3ka ¢ IepBoro Mo HIeCTHaAaThIN
U TEXHUYECKUI 3Tax

2.14 Co3zpanue 3Ta’ka MAIIMHHOTO OTJEJICHUA U 3aJaHue
HATPY30K
Co3maguM STaX MAIIHHHOTO OTHEIEHMS, ¢ 3TOH ILIEIBIO BOC-

H0JIb3yeMCs KHOIKOM ¥, pasMeIleHHOH Ha MaHeIM MHCTPYMEH-
TOB. B mosBuBIIEMCS AMATOrOBOM OKHE HEOOXOJMMO YKa3aTb
CJICTYIOIINE XapaKTEPUCTUKHU (PUCYHOK 2.64).
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Pucynok 2.64 — JlnanoroBoe oKHO
110 CO3JaHUIO HOBBIX dTaXKei
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Jlnst 3aBepmieHus BBOJA
HakuMaeM KHOTIKY « OK».

C menpio BBIOOpa aKkTy-
QIbHOTO dTaka MAIIUHHOTO
OTJEJEHHUS]  BOCIOJIB3YyEeMCsI

KHOIIKOH ', pacIosiosKeHHO
Ha TTaHEeIH HHCTPYMEHTOB.

KoncTpykiun wmarmmHHO-
O  OTHENCHHS  CO3JAI0TCS
AQHAJIOTUYHO 33JaHHUI0 KOH-
CTPYKIIMA TOJBAIBHOTO 3Ta-
xa. Ha pucynke 2.65 mpen-
CTaBIleH KapKac 3/IaHHs C aK-
TyaJbHBIM STaKOM — MAIlWH-
HBIM OT/ACTICHUEM.
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PucyHok 2.65 — OtoOpakeHue kapkaca 31aHus C aKTyaJlbHbIM TaXKOM —
MallMHHbIM OTAEIeHHEM
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3adanue nuneiinbIX HAZPY3OK

BerpoByto Harpy3ky Ha IUIMTY MOKPHITHS MAIlTAHHOTO OTJIe-
JICHUS 3/Ia10T aHAJIOTUYHO MPEJICTaBIICHHOMY 3aJJaHHIO Harpy3Ku.
Ha pucynke 2.66 npeactaBiieH Kapkac 3/1aHUS C 3aJaHHBIMHU BET-
POBBIMH Harpy3kamu (mH(pOpMAIWsl MpeaoCTaBiieHa HE ITOJHO-
CTBIO).
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Pucynok 2.66 — 3aanHas BeTpoBasi Harpy3ka Ha KapKac 3IaHus

3adanue noeepxHOCMHBIX HAZPY30K NOO 6030elicmeuem cHe2d

C nenpro 3a7aHMs MOBEPXHOCTHBIX HArpy30K IIOJ[ BO3IEH-
CTBUEM CHera HeoOXOJMMO HAa3HAYUTh AKTYaJbHBIA TEXHUYECKUI

sTax. J[JI 5TOro BOCIOJIB3yeMCS KHONIKOW -~ , PacHoJIOKEHHON
Ha MaHeJd HHCTPYMEHTOB (PUCYHOK 2.67).
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AKTyanbHBINA 3TaX X

HaumeHosaHue nosuumi

] 11(L=34.65,H=3.15)
12(L=37.8,H=3.15)

13 (L=40.95, H=3.15)

14 (L=44.1, H=3.15)

15 (L=47.25, H=3.15)

16 (L=50.4, H=3.15)
Texatax (L=52.83, H=2.43)
| Maw. oraen (L=55.55, H=2.72) .,
|3 >

Otvenuts | Momows

OROO000o0o

Pucynok 2.67 — JIuanorosoe oKHO
BBIOOpa aKTyalbHOTO 3TaXka

Jlnst ompeneneHust CHEro-
BOM  HArpy3k  HCHOJB3yEM
BCTPOEHHBI Monynb «Ompe-
JeJICHHEe CHeroBOH Harpy3km»
u magaeie CII 20.13330.2011.
JInst  aTOro  BOCIHOJIB3yeMCS

KHOTIKOU S , PacTtooKEHHOMN
Ha TaHeIu UHCTpyMeHToB. Mc-
XOJIHBIE JTAHHBIE W PE3YJbTaThI
pacyeTa CHEroBOM Harpysku

MpeICTaBJICHBl  HAa  PHCYH-
ke 2.68.

o' CHerosble Harpysku

Momowe Boisog & Word

Bec cHerosoro nokposa Ha 1 M2

(® no cHerosomy paiioHy

O spysHyo Sg= 1

PacueTHoe sHaueHue

10 Mokpbrye © napaneTamu

h 1 ™M

~
~

- X

1.176

-<

VYV YYIVYYYY

2

Harpyzka, kMa Paccroanue, m

PucyHok 2.68 — McxonHble naHHble U pe3ybTaThl pacueTa CHEroBOil Harpy3Ku
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CHeroByro Harpy3ky (CHETrOBbIE MEIIKH) YYUTHIBAEM YIIPO-
IIEHHO.
Jlyist 3aiaHvisi CHETOBOW HArpy3KH Ha IUIUTY IOKPBITUSI TEXHU-

YECKOTO ATa)ka BOCHOJIb3yeMCs KHOTIKOM & , pactoJIo>KeHHOU Ha
MaHEJI UHCTPYMEHTOB.

Jlanee B oxHe OOKOBOTO MEHIO BHIOWpaeM Y CTAHOBUTH Ha
no3umnu. B okHe BEIOOpa Ha)XKMMaeM KHOIKY «XapaKTepHCTH-
KH» U OCYUIECTBUM 3a/laHu€ 3HAYEHUN BPEMEHHBIX IMOBEPXHOCT-
HBIX Harpy3oK (pucyHox 2.69).

MosepxHOCTHAA Harpyska NO3MUMI X

Harpyska OnopHas nnockocTs

Harpykenve |8 2 M Noarowka cetku

[B rno6ansHoN CUCTEME KOOPAUHAET v |

OPx OPy @®P:z

Harpyska |-1.2 | KH/M2
KHA2
KHA2

Teker [

OTMenuTs Momowe

Pucynok 2.69 — 3aanre MOBEepXHOCTHBIX HATPY30K

I[J'ISI 3aBCPUICHU BBOJA HAXKUMAEM KHOIIKY «OK».

Ha pucynke 2.70 npeacTaBieH Kapkac ¢ 3alaHHOW CHETOBOM
Harpy3Ko# Ha IUTUTY MOKPBITUS TEXHUIECKOTO dTaXKa.

AHAJOTUYHO BBITIOJIHUTE YCTAHOBKY CHETOBOW HArpy3kH Ha
IUTUTY MOKPBITHS MAIIUHHOTO OT/AEJICHHUSI.

Ha pucynke 2.71 mpeacraBieH Kapkac ¢ 3aJlaHHOW CHETOBOM
Harpy3Kou.
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Pucynok 2.70 — OtoOpakeHne kapkaca ¢ 3a/IaHHON CHETOBOW Harpy3Koit
Ha IUIUTY MOKPBITHA TEXHUYECCKOTO 3Ta)ka

Pucynok 2.71 — OtoOpakeHue kapkaca ¢ 3aJaHHOM CHEroBOil Harpy3Kkoi
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3aoanue Hedocmarowux Jiu-

]
s A HelHbIX Onop
-il I.I "ﬁ: bg o
ﬁ'll.%",ii@i 3amanne HeIOCTAIOMUX JTHHEH-
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Pucynok 2.72 — Cxema kapkaca .
31aHusA C 33IaHHbIMK HeocTatomumy ~ CBOUCTB - TPYHTOBOTO  OCHOBA-
JIMHEHHBIMU ONOPAMHU HUA.

C wmenblo 3a7aHusl CBOWCTB IPYHTOBOTO OCHOBAHHUSI BOCIIOJIb-

3yeMcsl KHOIKOM n , PacIoJIoKeHHON Ha NaHeI MHCTPYMEHTOB.
Jlanee B mosiBUBIIEMCS TUAJIOTOBOM OKHE YKa3bIBaeM XapaKTepH-
CTHKHU I'PYHTOB OCHOBAHUS, IIPEJICTABJIIEHHbIE HAa PUCYHKE 2.73.

MpyHTOBOE DCHOBaHME X
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BbICOTE
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| | OTMEHNTL I

O4HCTHTD

MomMowe

PucyHok 2.73 — XapakTepucTuKy IPYHTOB OCHOBAaHUS
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CKBA¥HHBI. ..



I[J'I?I 3aaHrs] UWHXKXCHCPHO-I'COJIOTHYCCKOro 3JICMCHTA B CKBa-

KMHAX HOKAMAeM KHOIKY — o™ | y samaem cBoifcTBa (pHCY-

HOK 2.74). JIns 3aBepieHust BBoAa HAKUMaeM KHOTIKY « QK.

CKkBaXuHb! X

A3HHbIE ANA DAHON CKBAXHHE! CKBa¥MHb!

KOOPAMHATBI CKEaXHHbI % (o In y: 10 ]M _‘
2

Coctas UM B ckBaMMHe

Homep HanmeHosaHWe WM Moayns Koadhd. YaAenoHbIn OTMETKA
Aetopn. Nyaccona BeC 3aneraHma
Cnoa | W3 [Mna] =] [kHfm3] []
O [ Mecok Menkwii v |[22.00 |0.28 |21.00 100,000
ﬁz 2 Cynecs v |[16.00 |o.30 |19.00 92,000
0O |3 CyrnnHok 1 + |[19.00 [0.32 |22.00 88,000
[ 4 |4 CyrnMHOK 2 v [15.00 |0.34 |20.00 76.000 AobaenTe
Yaamte
OTMEHNTE
AobaenTe cnov YAanmTe cnow(n) Morouts
CKBaXMHBI X
AaHHbIE ANA 0AHON CKBAXHHbI CKBa¥HHbI
KOOpAWHATBI CKBNHHBI % |28 ‘M v | 20 IM h
(A
Coctas WM B ckBaxXmHe
Homep HaunmMeHosanve WM Moayne Koadd. ¥ AenbHbIn OTMETKA
Aedoph. MyaccoHa Bec 3aneraHma
G || b [Mna] [ [kHm3] [m]
[ 1 |2 Cynecs v [16.00 0.30 19.00 100,000
] 2 |1 Mecok Menkui v |22.00 0.28 21.00 90.000
E3 3 CyramHoK 1 v [19.00 0.32 22.00 84,000
O+ |4 CyramHok 2 v |15.00 0.34 20.00 76.000 AobasnTe
Yaanute
OTHMEHNTL
AobaBnTe cnoi ¥ aanuTe cnok(u) Towots

PucyHok 2.74 — 3anaHHble CBOICTBA HH)KEHEPHO-T€0JI0rMY€CKOro
3/IEeMEHTa B CKBA)XKHHAX

67

2.15 CoxpaHeHHe NIPOEKTA

C menpro coXpaHEHHs MPOEKTa BOCIIONIB3YeMCs KHOTIKOM =
pa3MelneHHol Ha MaHeln WHCTPYMEHTOB. Jlajee B TMOSIBHBIIEMCS
JIMAJIOTOBOM OKHE 3a/IaeM CJICIYIOIUe XapaKTEPUCTUKA IPOEKTa
(pucynox 2.75).

LI Coxpanenue X
ﬂanna:[ FEM VI (< W5 = Al
* Wma . AaTta usmeHeHua Tun
@ KAPKAC 13.10.2016 17:15 Daiin "PO

BeicTpeii goctyn

Pabounii cton
m
Bubaunotekn

|

3T0T KOMNBIOTEP

@

Ceto
< >
Wma daiina: KAPKAC \,!
Tun gaiina: POS-MNpoext v OrmeHa
Mpoekr [
Mpumeyarue [
Wecnonnurens [

Pucynok 2.75 — CoxpaHeHne poeKTa

2.16 TI'eHepamusi KOHEYHO-)JI€MEHTHOU CETKH

BriOupaem nyHkTsl BepxHero MeHto: Ilosnblii — BeraBka.
Jlanee B oxHe GokoBoro MeHro BbiOupaem Cimsinne — ['eHepa-
nusi KoHedHo-3J1eMeHTHOro (KJ) mpoekta — OTmeTuth Bce
Yacruunbie npoektbl — ['enepanusa KJ-ceTrkn. B nosiBuBiem-
Cs JWAJIOTOBOM OKHE 3aJlaeM MapameTpbl i TreHepamuu KO-
CeTKH, TIPEJICTABJICHHbIE HAa pUCyHKe 2.76. {751 3aBepIiieHus: BBOia
HaxuMaeM KHomKy «OK».
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Feaepaqm CeTKH

Pesynbrar renepamum KD-ceTku mpencTaBieH Ha PUCYH-
MakcumaneHelt yron (B rpaaycax )

KoneuHoro 3 nemeHTa K€ 2 . 7 8 .

KoHeyHoro 3 nemerTa Y KOAOHHBI

[[] Cymmuposarue HoMEpoE HarpyxeHui

M lenepauus onop ana cren/konoHH

[eHepauWs Ynpyroro OCHOBAHUA

[eHepauMa AMHelHbIX onop

Cnen konoHH

MMpu reHepaun 6anoK YUUTEIBATE HAUGONBLIYIO ®C
[ HaUMEHBLYIO ) TOAWMHY NPUMBIKSIOWEN ST
nAuTEl (O He coanasars

[[] Fenepauma skcueHTpucHTeToR 405 CTEH (O Kax B cBOMiCTBaK KONOHH

Cnoco6 y4&Ta patoTbl KOAOHHB! U NAWTHI PopmuposaHue naockoctel ocpeaHenua [ KNFL )
(O CoeMecTHyo paBoTy He YuuTbIBaTL O No noauuumsm
(® Kunemaruueckan runotesa (® Mo xecTkocTam( N0 HOMEPaM MaTepUancs )
(O Cratuyeckan runoresa [A] Cnea kononH & oTaenbHyio KNFL
Orvenus MNomows

Pucynok 2.76 — IlapameTpsl 15 reHepalui KOHEUHO-3JIEMEHTHOH CeTKH

Jlanee B 1Ua0roBOM OKHE Ha3HAYaeM UM MOJIEIIH, I10JIy4YeH-
HOH npu renepauuu KO-cetku (pucynok 2.77).

£ Coxpanenue X
Nanka: ] FEM v| Q2 E
* Wma fata usmeHeHua Tun

HeT 3nemeHTOB, YA0BAETEOPAIOLLMX YCAOBMAM NOMCKA,
BoicTpbiii goctyn

Pabouuii cron

Pucynok 2.77 — JIuanoroBoe OKHO COXpaHEHUs MPOEKTa
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Pucynok 2.78 — OtoOpaxkeHne creHepupoBaHHON
KOHEYHO-3JIEMEHTHOW CETKH

m
Bu6amoTexn 2.17 Yaanenue pUKTHUBHBIX 3JIEMEHTOB
m I[J'ISI YAaJICHUA (1)I/IKTI/IBHBIX KOJIOHH, PAacCIOJIOXKCHHBIX HHUIKC
3roT KoMNbIOTEP '
@ ypoBHs (DyHIAMEHTHOM TLIMTHI, BOCHONb3YeMCs KHOIKOM * ¢ | pas-
o MEIIEHHOW Ha TaHeld WHCTpyMeHTOB. Jlamee B okHe BBIOOpa
< B Ha)XKMMAaeM KHOTIKHU CO CIIEYIOIMIMMU KOMaH1aMu (prUcyHOK 2.79).
Wma paiina: | KAPKAC v | | CoxpaHuTs |
Tun gaiina: FEA-Mpoexr v Ormena | CTepHm
Mpoext [ MnacTrHe! I
MpumeyaHue [
Ucnonrurens [Windows User I Yanel

Pucynok 2.79 — OkHo BbIOOpa
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C HOMOIIBIO BKIIOUEHHBIX KHOMOK = | 1 Kz | yramsem
BBIIIIEIIEPEYUCIICHHBIE JIEMEHTHI (pucyHOK 2.80).
[0

Wi

,_,._
=
=
=
=
=

Pucynok 2.80 — Y naneHue pUKTHBHBIX 37IEMEHTOB

C 9TO# 1enbI0 BOCTIONb3yeMCs KHOTTKOH %, PacoJI0XKEHHO N
Ha [aHeJId WHCTpyMeHTOB. Jlanee B paboueM OKHE MOCPEICTBOM
KHOTIKK LB BpiGupaeM (yHIaAMEHTHYIO Ty (pucyHoK 2.81).

Pucynok 2.81 — BeiGpanHbIit (parMeHT pyHIaMEHTHOM TUTATHI

Jlanee HeoOXoMuMO ynanuTh abCONIOTHO TBepjble Tema. J[ist
9TOT0 BBEIOMpaeM IYHKTHI BepXHero MeHio: PemakrupoBarp —
Csi3u — AGcoI0THO TBepable Teaa. J[asee B okHE OOKOBOTO
MEHIO HaXKUMaeM KHOTIKY — Y XaJUTh Y3Jbl (pUCYHOK 2.82).
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Pucynok 2.82 — V nanenue abcomtoTHO TBEpABIX Tel

2.18 YcraHoBKka HegOCTAIOIMIMX CBA3EH

JlelicTBue TMHAMUYECKUX HArPy30K pacCUUTHIBAIOT sl abco-
JIIOTHO KECTKOIO OCHOBAHUS, IOTOMY YCTaHABIIMBAIOT HENOCTa-

~ o ®wSm

tore cBsi3u. C 9TOM 1eNbI0 BOCHOIb3yeMCsl KHOIKOH z, pa3me-
IIIEHHOW Ha MaHeu WHCTPYMEHTOB. Jlajee B OKHE BHIOOpa WHUIIHU-
UpyeM clieyrolue KoMaH bl (pucyHok 2.83).

v [E e [
NCK | FcK
PacT. | Catne | EHEHPS

Onopbl
Z=0 Rx=0
Ry=0 Rz=0

<X-Y-Z-KoopauHatbl>

Pucynok 2.83 — OkHo BBIOOpa

Hepocrarome CBsi3M YCTAHABIMBAIOT IPU ITOMOINM BKJIIO-
YeHHOI KHOIKA | (pucyHOK 2.84).
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Pucynok 2.84 — VYcraHoBKa HeocTaromux cBA3ei

2.19 3aganme KoMOMHAIUIT HATPY30K

C menbro 3aaHuss KOMOWHAITAN BRIOMPAEM MYHKTHI BEPXHETO
MeHI0O KomOonnannu — HoBasi 1 B KaXI0M HOMepe HarpyKeHHi
yctaHaBiauBaeM 1 (pucyHok 2.85).

3agaHue U KOPPEKTUPOBKA KOMBUHALMIA X

Komburaumu  Maccer  [lon. Ha YcTOMMMBOCTL

Hr-1 Hr-2 Hrr-3 Hr-4 Hrr-5

<

>
Tun MIN/M&X - HanoxeHua ‘E Hosaa

@ Her
O ann komBuHauMit E W}
O 207 KOMBUHAUUIA U HATPYKEHU lil‘ Bocer ‘
3a0aThb CBONMCTEA HEAUHENHBIX KOOUHAUW ... SuH./HeauH.
Beisoa KomMGUHaUMIA
@ word O Viewer L BREacl 1
[ oo |

Pucynok 2.85 — JlnanoroBoe OKHO 10 3a/IaHUI0 KOMOMHALIMIT HArpy30K
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2.20 Crarnveckuii pacueT KOHCTPYKIMA
Jliist cTatryeckoro pacuera KOHCTPYKIIMKA HEOOXOIMMO BOC-

MOJIb30BAThCS KHOIKOM a , PacmoJIO)KEHHOW HAa TaHENW WH-
CTpyMEHTOB. Jlajee moaTBepk/1aeM COXpaHEHHE CO3/JaHHOIO IMPOo-
ekta. B nuanoroBoM okue I[lapameTpsl pacyeTa Ha3HAYaeM Xapak-
TEPUCTUKH (PUCYHOK 2.86).

MapameTtpel pacyéta — X

Tun pacyera WrepaunorHeiit pacyet

@ Crammeckusipacter | UYET HEAUHENHOCT ... H Her

(O CoficreenHbie konetarua TouHocTe

CTECMuueCKun Tepanerroi KoRTIecTED
PEXUM COBCTBEHHBIX POPM
O Yeroitmsocts [uanasoH UCKOMBIX -
O PoprMupoBaHUe MaTPUL COBCTB. BHaYEHM
3naverve or a0
Juarnoctuka
[[] Nposepka TouHocTH pewerus K3-Moaens
MpoBepka opToroHanbHoOCTU I nemeHTb!
[ Pacwmpenran auarnocTuka Mogenu B 0cpenrernie o 5
® Mu6puarbi 1 [ CornacosanHsie Harpyaku

Bbison pesynsTaros O Muépuarsii 2 CornacoeaHHble Macchl

= = %

Tpacuieckuit uHTepPeiic O Nepemewenmit M Wamenenue reomerpum

[ Peaxuum [ Moausukauua A9 BKCUEHTPUCHTETOB

[ Yeunus & obonoukax MaTPUL, KECTKOCTU

[ Hanpsixerun & ofbemmbix 3 nemenTax rCantcrebos

[ Mroronoroursii pacuér
MNpoext | |
Mpumeyarie | |
WenosHurens |Wndows User I
| Omvenms | | Mowous |

Pucynok 2.86 — JlnanoroBoe okHO apaMeTpoB pacuera

Cratndeckuii pacuceT B METOJIC KOHCUHBIX 3JIEMCHTOB CBOAUT-
Cs K pCHICHUIO CUCTCMBI JIMHEWHBIX ypaBHeHI/Iﬁ BHUJa

K-U=P,

rae K — maTpuna xecTkocTH;
U — BEKTOp y3J10BBIX IEPEMENICHU;
P — BekTOp Harpy3ox.
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B STARK ES 3anmaua pemaercst yisi HECKOJIBKUX Pa3IuIHBIX
BEKTOPOB Harpy3ku P,.

B cnydae nuHEHHOro cTtaTM4eckoro pacyera BEeKTop P cooT-
BETCTBYET i-MYy CJIy4aro HarpykeHus. [Ipum HeamHeilHOM cTaThde-
CKOM pacueTe BEeKTOp P, cOOTBETCTBYET i-ii KOMOWHAIUHM HArpy-
YKEHUM.

2.21 IlpeobGpa3oBaHue BeTPOBOii HATPY3KH B Y3JI0BYIO

Jlns BeIOOpa TapaUlebHBIX TUIOCKOCTEH ((PyHIAMEHTHON
IJTUTHI, TUTAT TEPEeKPBITHNA U TOKPBITHI) BOCIIOJIB3yeMCsl KHOTIKOM

&+

& | pacmoJIOKEHHOW Ha IMMaHe W WHCTpyMeHToB. Jlamee ¢ mo-

MOIIBIO KHOTIKH |2 BBIOMpaeM MapaiebHYIO IIOCKOCTh (pH-
CcyHOK 2.87).
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Pucynok 2.87 — OroOpaxkeHue BoIOpaHHON
napaJsuiesabHoil MIIOCKOCTH
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Ha pucynke 2.88 mpencraBieHsl BhIOpaHHBIE Mapajjielib-
HbIE TIOCKOCTH (YHIAMEHTHOW IUTMTHI, IUTUT TMEPEKPBITAS U
MOKPBITHSI.
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Pucynok 2.88 — OtoGpaxkeHe BEIOPaHHBIX MapaJUIENbHBIX THIOCKOCTEN

HckmouaeM u3 paccMOTpeHHs (pyHIAMEHTHYIO TUTMTY U TLIU-

Ty TEPEeKPHITHS MOJIBAIBHOTO 3Taka C MOMOINBIO KHOMKA O
Tak Kak K HAM He IMpUJIOXKeHa JIMHeHHas BeTpoBas Harpys3ka. [la-
Jiee TMOCPENCTBOM KHOTIKH _Box | BEIOMpaeM HCKIIIOYaeMble
IIJIOCKOCTH (pUCYHOK 2.89).

Ha pucynke 2.90 mpeacraBiieHbl OCTaBIIMECS IUIATHI Tepe-
KPBITUS ¥ TOKPBITHSL.
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Pucynox 2.89 — Bei6op nckirouaeMbIx MiI0CKOCTEMH

Pucynok 2.90 — OtoOpa)keHHe TTUThI MEPEKPBITHSL U MTOKPBITUS

77

Bribupaem y3ibl Ha mapaiieNbHbIX MJIOCKOCTAX IUIUT Iepe-

KPBITUHA A MOKPBITHI C IIOMOIIBIO KHOTTKHA 2 , pacTION0KEHHOMN
Ha MaHeJn WHCTPYMEeHTOB. J/[aree B okHe OOKOBOTO MEHIO BBHIOH-
paem UmmopT peaknmii, B okHe BbIOOpa — OTmernth. [locpen-

Box o
CTBOM KHOIIKH | — BBIOMpPAEM Y3JIbl JJIsl T€HEepaluu y3JI0BOM
Harpy3Ku 10 HalpaBlIEHUIO BO3JeHCTBUS BeTpa BJ0Jb ocu Y (pu-
CyHOK 2.91).

SR
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QAT AZ
el Sl
2508
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6L AR
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Pucynok 2.91 — OtobpakeHne BEIOpaHHBIX y3JI0B
IUTS TEHEpaLUK y3JIOBOW HAarpy3KH

Jlanee B okHe BBIOOpa HakuMaeM KHOmUKy [duasor. B mo-
SIBUBIIEMCS JMAJIOTOBOM OKHE 3a/laeM ClIeAYIOIIUe IMapameTpbl
JUIsl TEHepalluy y3JI0BOH HArpy3Kd OT BETPOBOIO BO3JIEHCTBUS IO
HaIpaBJIEHUIO BAOJb OcH Y (pUCYHOK 2.92).
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Konuposanue Harpysok 6 NpoexT X

W3 npoexta K&APKAC 2

Harpyxenua

>
a
*®

Pes.
r Tun pacuera
CTATUYECKUIA

MacuwrabuposaHue
KO3 ®. [ -1

W N DO E W N =
W~ DO W N =

Hanpaenenua

[]x 74

A i

L]z (74
Wmetowmeca Harpyaku

3aMeHaATL

< > CYMMUPOBATE
Bee
Oumcrure OTmeHuTe

Pucynok 2.92 — I'enepaunn y310B0ii
Harpy3ku

AHaoru4go MIPOBOJIUM
TeHEepaluIo y3JIOBbIX Harpy3oK
C TOJBETPEHHBIX CTOPOH 3[a-
Hust (Bosib X) B HarpyXeHUU
6, nmaimee — C HaBETPEHHOW W
TMIOJABETPEHHOM CTOPOH OT BO3-
JeCcTBHUS BeTpa BIOJb OCU X B
Harpy>xeHuu 7.

Ha pucynke 2.93 mnpen-
CTaBJICHBl  Cr€HEpUPOBAHHBIE
Y3JI0BBIE HArpy3KH OT BO3JEW-
CTBUS BETpA.
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PucyHok 2.93 — OtoOpaskeHue y3/10BbIX HArpy30K MO BO3AECTBUEM BeTpa

2.22 YpaneHue JMHEHHBIX BETPOBBIX HATPY30K

C nenpio HEIOMYIEHHs TBOWHOTO y4YeTa BETPOBOH HArpy3Kd
1o HanpapyieHUsM X U Y yJaJduM JINHEHHYIO BETPOBYIO Harpy3Ku

C TTOMOIIBIO KHOITKA ﬂ , PAacIiOJIOKEHHON Ha TaHeNd WHCTPY-
MeHTOB. Jlalee B 0OkHe OOKOBOTO MEHIO BHIOMpaeM yAaJuTh. B okHe
BBIOOPA HA3HAYAEM CJIE/TYIOIINE MapaMeTphl (PUCYHOK 2.94).

Px [Py [Pz [ Mx [ My [ Mz
nck [ rek [ Mek
I YcraHos. I

|
| Harpykerne 6 | b |

Pucynok 2.94 — OxHo BrIOOpa

Jlanee ¢ TOMOIIBIO KHOIKH | B0y yaanasieM JIMHEHHBbIe
Harpy3Ku 1O HalpaBlIEHUIO BO37EMCTBHs BeTpa BI0Jb ocu Y (pu-
CyHOK 2.95).

PucyHnok 2.95 — OtoOpaskeHue yaaieHHOH JTIMHeHHOH Harpy3Kku
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AHAIOTUYHO yJalisieM JIMHEHHYIO BETPOBYIO HArpy3Ky IIO
HaIpaBJICHUIO BO3JICHCTBUS BETpa BJIOJIh OCH X (Harpy:xxeHue 7).

2.23 ¥YpaneHnue JUHEHHBIX OMIOP

C menpro yaalieHusl THHEHHBIX OTTOP BOCIIOIB3YeMCSl KHOTIKOH

wS»
X , pacCIiOoJIOKCHHOU Ha IIaHCIIM MHCTPYMCHTOB, JAJICC B OKHE

|Box |,

OOKOBOTO MEHIO BBIOMPAEM YAAJMTH, C TTIOMOIIBIO KHOTIKH
ynanseM (UKTHBHBIC JTMHEWHBIE OTIOPBI (PUCYHOK 2.96).

g Bd Dd Dd D BEd Bad B Bd Bod g Pad D Pd g B B

HER NN AR NER SN NN NS NN SN SN FNR YR BN EER YR

Pucynok 2.96 — Y nanenne GUKTUBHBIX JINHEHHBIX OTIOP

2.24 Co3paHue KOMOMHAIIUIT HATPYKeHHUH I pacdeTa
c00CTBEHHBIX KOJIe0aHUI

Pacuer coOcTBeHHBIX KONeOaHWN TOTPYKEHUH BBIMOIHSIIOT
JUISL K@KJIOTO pacyeTHOro ciydas. Huxe paccMoTpeH oiuH pac-
YeTHBIN ciydail (0e3 ydeTa BeTpOBOM U ¢ yUYE€TOM CHETOBOW HArpy-
30K). KoagdunmenTs nepexoa OT pacueTHOM Harpy3ku K Hopma-
tuBHOM Macce (K-1):

HI'-1-0,091;
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HI'-2 —0,078;

HI'-3 —0,085;
HI'-4 - 0,078;
HI'-5 —0,085;
HI'-6 — 0;
HI'-7 - 0;
HI'-8 —0,073.
JagaHme 1 KOPPEKTUPOBKa KOMBUHALMIA X B oxue BEPXHETO

MeHIO BbIOpaTh KomoOm-
Hamuu, jgaiee — Macchl.
3amaeM  KOPPEKTHPYIO-
e Kod(h(GUIUEHTHI Tie-
pexola OT pacyeTHOU
Harpy3kd K HOpMaTHB-
HOM Macce (pPUCYHOK
2.97).
Tun MIN/MAX - Hanoxerua E [ Hosan HpH pacque F apKa-
© rer ca 3/1aHus Ha JAelcTBHE
Y T [ ssenme JMHAMHYECKAX Harpy3oK
O 2198 KOMEUHAUMI U HArPYKEHUIT m e

(mynbcanuio BeTpa H

Komburawu Maccel  Non. Ha yeroiuueocts

W1 |Hr2  |Wr3 [Hre [wrs

K-1 0.091 0.078 0.085 0.078 0.085

3anaTh CBONMCTBA HEAUHENMHBIX KOGUHAUW ... NuH./HenuH. celicMuyueckue BOSI[Cﬁ-

BbiBoa KOMBUHaUMA CTBI/Iﬁ) B PACUCTHYIO

OWed @i Buieecri cXeMy HeoOXOJUMO BBe-
CTHU psAJl U3MEHECHUI:

OrneruTs Momoute — CKOPPEKTHUPOBATh

CBOMCTBA MaTepHalloB, B

Pucynok 2.97 — 3aganue KOpPEeKTUPYIOIMUX  YACTHOCTHU 3HAUEHUA

K03 puLHEHTOB IJIOTHOCTH.

[Ipu co3manuu MO3UIMOHHON MOJENU YKa3bIBAIOT PacUeTHbHIE
3HAUEHUs IJIOTHOCTH MaTepuana. PacueT coOCTBEHHBIX GopM H
4acTOT KOJieOaHUI BBIMIOJHSIOT OTHOCUTEIHEHO HOPMATUBHBIX 3HA-
YEeHUH WHEPIMOHHBIX XapaKTEPUCTUK C YIETOM COOTBETCTBYIOIIUX
pacueTHBIX CIIy4aeB:

— pacder Ha AelcTBHE AMHAMUYECKUX HArpy30K BBIIOJHSIOT
IpH a0COJIFOTHO JKECTKOM OCHOBAHUM;
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— JI71s1 y4eTa MHepIUOHHBIX Macc, KOTOPbIMHU 00J1a/IaloT nepe-
YHUCJIEHHbIE Harpy3Kku (MoJie3Has, MOCTOsSIHHAs, OT Beca Orpaxja-
FOIUX KOHCTPYKIIMI U CHETOBOTO MOKPOBA), HEOOXOIUMO CO3/1aTh
KOMOWHAITMIO HAarpyKeHWH BBEJACHUEM KOPPEKTHPYIOIINX KO3(-
(UITUEHTOB TIepexoja OT PACUCTHOW Harpy3Kd K HOPMATHBHOMN
Macce 1o popmyire

rJe Y — Ko3(pPHUIMEeHT HaJIe)KHOCTH IO HArpy3Ke, TMPUHAMASMBIH
mo ga"abM Tadmuiel 7.1 u . 8.2.2 1 10.12 CIT 20.13330. 2011;
g — yeKoperue cBo6ogHOro maxenns, g = 9,81 m/c’.

2.25 PenakTHpoBaHHE CBOICTB MaTepHaJja

I[J'I?[ PCAaKTUPOBAHUA CBOICTB MaTrepuajioB BOCIIOJIB3YCMCA

KHOIIKOM Er , PacnoJIOKEHHOM Ha MaHeNIn MHCTPYMEHTOB. Jlanee
u3MeHsieM 3HadeHue Ry, ¢ 2,75 Ha 2,5, nepekitouas HoMepa Ma-
TEPUATIOB (PUCYHOK 2.98).

Wmena matepuanos X Vimena matepuance X
OprorponHeii(naacTyHb!) Beton OprotponHei{naacTUHel) BeroH
APMaTYPHEI CAOK ChoucTei APMaTYPHBIN CAOI ChoucTelit

3D - cTepxeHs PeSpo Tpoc WoTponHsiit 3D - cTepxeHy Pe6po Tpoc WaorponHsiit
Homep mar. 1 v HoBbi Homep mar. 2 v Hosbiit
A [032 | & [125es007 | A (032 | 6 [1.25es007 |
as [0 | Rho[25 \ As [0 | Rho [25 |
At |0 | At |0
Ir ;D.U117187 | V Nemnoep Ir .9.0112187 J 7 Nenvndep
Is [0.00426887 4 oo ] Is |0.0170867 4 oo
It |0.0170667 Cs [U 0 It ‘0.00428887 Cs D
E |3e+007 ... | Craraspr | F] E |3e+007 .| | Cramaspr | ry D
Cebinok 54 = Ceeinok 90
Omvera Omvera

Pucynok 2.98 — PenaktipoBaHue CBOWCTB MaTepHaIoB

AHAJOTHYHO H3MEHseM 3HadeHue Ry, W30TpOMHBIX MarTe-
puanos.
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3 JUHAMUWYECKHUI AHAJIA3

3.1 Pacuer 3HaYeHHI COOCTBEHHBIX KOJI€0AHMIA

Jlnst pacdera cOOCTBEHHBIX 3HAUEHUW KOJIEOAHUH BOCIIOJIB3Y-

€MCsI KHOIIKOU . , PacIioJIOXKEHHOW HAa MaHEeIIn HHCTPYMEHTOB.
Jlanee moareepkaaeM COXpaHEHHE MPOEKTa M 3aaeM IapameTphl

pacderta (pucyHok 3.1)

MapameTpbl pacuéta

Tun pacuera
(O Cratuyeckuit pacyer

(® CoficTeenHbie konebaHus

CelcMuiecKuit
pesKUM

O YeroimmeocTs

Mapamerpbi ...

O PopmupoBaHUe MaTPUUL
QuarHoctuka

n POBEPKAE TOYHOCTU PeWeHuA
[J Nposepxa oproronansHocTH
PacwmpeHHan auarHoCTUKa Moaenu
Buisog pesynetaros
paduyeckuit UHTEpPENc
Peaxuum
Yeunua B 060n04Kax

HanpaxeHusa B offbemHbIx 3 NeMeHTax

MHOronoTouHbIA pacuEéT

= X
WrepaunonHbiit pacyer
Yyér HeauHeMHoCTH
TouHocTe 1008
Konuuectso
COBCTBEHHbIX POPM
[uanasoH UCKOMBIX | Eonee vlry -
co6CTE. SHaYEHMUI :
3raveHve or (0,00
K3-Monens
InemerTel
[ Dcpearere c secamu
@) Mubpuarsi 1 CornacoBaHHbIe Harpyaku
O Muépuarsit 2 CornacosaHHble Macc!
O Nept 7] reoMeTpUN
Moaudukauua 009 3KCUEHTPUCUTETOB

MaTpUL, XeCTKOCTH
AnA 6anoK-CTeHoK

Mpoexr l

MNpumeyarue [

WenoaHurens lWindows User

OmvenuTs

Momowe

Pucynok 3.1 — 3agaHue MCXOOHBIX AAHHBIX A7 pacueTa
COOCTBEHHBIX 3HAYEHUI KOJIeOaHwi

CoOcTBeHHOE 3HaYeHUE KOJIEOAHUHN TOJDKHO OBITH paBHO 12.
OHO OO0YCIIOBIIEHO TEM, YTO HEOOXOJAMMO YUUTHIBATH MHHUMYM
TpU (OPMBI B KaXKJIOM M3 HANpPaBJICHWIA, TUTIOC KPYTHIBHBIE (Qop-
Mbl. KonmmuecTBo (hopM OyzeT yTOUHEHO MO pe3yibTaTaM aHalIn3a

MOAAJIbBHBIX Macc.

Onmust « MHOromoTo4HbIN pacyer» BKIIOYACT Mapajlieib-
HBIH Npoliecc BBIYUCICHUH HA MHOTOSIAEPHBIX KOMIIBIOTEPAX, YTO
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MO3BOJIIET COKpATUTH 00IIIee BpeMs pacueTa OOJIbIINX 0 00beMy
3asay.

Onnust «Moaupukamusa MATPHIL KECTKOCTH I OAJIOK-
CTEHOK» II0Ka3bIBa€T, YTO HCIOJIb3YIOTCSI KOHEUYHBIE AIIEMEHTHI,
MTOCTPOCHHBIEC Ha OCHOBE MOJU(PHUITMIPOBAHHOW BapHAIIMOHHOM T10-
CTaHOBKM 3aJjayd, BKJIIOYAIOLIEW HE3aBUCHUMOE I10JI€ BPAILCHUM.
OHO BBOJUTCS Ul YCTpaHEHUsS (PUKTHBHOTO COCTOSHHS C HYyJIe-
BOH SHeprueil U HEeHyJIeBbIMU IMepeMelleHusIMU. J[oToTHUTeTbHO
9TO TO3BOJISIET MPABUIBLHO BOCIPOU3BOJAUTH BPAIIEHUS B IJIOCKO-
CTH KOHCTPYKIIMH.

Onmust «OcpeaHeHHe ¢ BecaMn» MOKA3bIBAET, YTO MPH MOITY-
YEHUH Y3JOBBIX MEMOpPaHHBIX HaNpPsSHKEHUH HCIOJIB3YIOTCS BECO-
BbIe KO3()(UITUEHTHI, BRIYHCISIEMbIE OTACTBHO UIS KaKIOTO dJie-
MEHTA.

B ommuun «Cor/jiacoBaHHble HArpy3KH MOKA3bIBaeT» Y4H-
THIBAIOT paclpe/ie/ieHHbIe Harpy3Kd Ha 3J€MEHTHI C HCIOJIb30Ba-
HueM (yHkuuid Gopm. Ecim sta onmust oTKIIOYEHA, TO pacmpese-
JICHHBIE HArpy3Kd paclpOCTPaHSIOTCS MO y3JaM KOHEYHBIX 3Jie-
MEHTOB paBHOMEpHO. I[Ipy BKIIOYEHHOW OMIMHM pacdyeT MaKCH-
MaJlbHO TOYEH.

Omnmus «CorsiacoBanHble MacchDy aHanornyna oniwn «Co-
rJIacOBaHHbIE HATPY3KH» U OIpEJeNseT CI0oCO0 MOCTPOCHHS
MaTpHIlbl paclpene’eHHbIX Macc. Ecnu onmus oTKItoueHa, To co-
3/1aeTcsl TUaroHajabHas MaTpHIlA Macc, B MPOTHUBHOM cllydae — He-
JMaroHaIbHAsL.

CoOcTBeHHBIE KONEOAHUS PACCUUTHIBAIOT TOCPEJICTBOM pe-
IISHUS 33/1a4¥ CIISYIOMIEro BUIa

(K — w? M)V, =0,

rae K —Marpuiia )XeCTKOCTH CUCTEMBI;
M — marpura macc;
w; — i-51 coOCTBEHHAs YacTOTa;
V; — BexTOp TIepeMeleH i TS i-if COOCTBEHHOU (POPMEL.
[lepen 3amyckoM ONIMU pacyeT 3aJaeTcsi KOJIMUYECTBOM OIpe-
JIeNISIeMBIX 9acToT U (popm. [yt permennst 0000MeHHON 3a/1a49H 110
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COOCTBEHHBIM 3HAYCHUSIM MPUMEHSETCS METO]T UTepaIHid TTIOIPO-
cTpancTBa. [loaToMy HEOOX0JMMO TaKkKe 3alaTh MaKCHMaJbHOE
KOJIMYECTBO HMTEpAlUil JO JOCTHKEHUS TOYHOCTH COOCTBEHHBIX
3HA4YeHUH, PH KOTOPOM pacyeT MpeKparmaeTcs.

3.2 AHaau3 pe3yJbTaToB pacdeTra )opM c00CTBEHHBIX
KoJie0aHuii

AnHanm3 pe3ynbTaToB (OPMBI U YaCTOTHI KOJEOaHHH COOPY-
YKEHUS TIO3BOJISIET CJIENIaTh BHIBOJ O TPAMOTHOCTH MPUHSATOTO KOH-
CTPYKTUBHOTO peIlIeHUsl, 00 OrpaHWYEeHHOCTH >KECTKOCTU KOH-
CTPYKTHBHBIX DJIEMEHTOB WM UWCia auadparMm xecTkocTr. Jlms

IIPOCMOTpa Pe3yIbTaTOB HAKMHUTE KHOTKY 17, PacHoN0KEeHHYIO
Ha TIAaHEJM WHCTPYMEHTOB. B OKHe BBIOOpa 3amaeM cliemyromue
nmapameTpsI (PUCYHOK 3.2).

Koo, [[Cuer.  _Frame |[ Ver
Wma 3HaveHue l 150 B S W |
Koag.= |500 Ux | Uy | Uz | Rx | Ry | Rz

Rtot [ Utot Uhor

| dopma 1 [ _p |

W =4.411 paajc

f=0.7021 'y

T=1424c¢

Pucynok 3.2 — 3aanne mapameTpoB IJis aHaI3a

B pabouem oxue oToOpazuTcs nepsas Gpopma KojaeOaHmit Kap-
Kaca 371aHus (pucyHok 3.3).

Jlanee aHAJIOTHYHO MPOAHATU3UPYEM BTOPYIO U TPETHIO (op-
MBI COOCTBEHHBIX KOJIEOAHM.

CrnenyeT cTpeMHThCSI K TOMY, YTOOBI TIepBBIE JBE (hOPMBI KO-
nebanuit He ObUIM KPYTWJIBHBIMU. B 3TOM mpumepe KpydeHue
HaOJFO/TaeTCs B IEpBOl popMe, UTO CBHIIETEIBCTBYET O HE COBCEM
yIIaYHOM KOHCTPYKTHBHOM PEIICHHUH.
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Pucynok 3.3 — OtobpakeHue nepBoii (opMbl COOCTBEHHBIX KOJieOaHMI

C nenpro aHanM3a 3HAYCHMI MepHoJa U YacTOT COOCTBEHHBIX

—
kojebanuit mo Gopmam HaKUMaeM KHOTIKY V, PacIoI0XKEHHYIO
Ha MaHeJIM HHCTPYMEHTOB, Jajiee B OKHEe OOKOBOTO MEHIO BhIOMpa-
eM Tab6aunel. B nosiBUBIIEMCs] JUAIOTOBOM OKHE 3aJ[aeM CIEAy-
IOIIIHE TTapaMeTphl (pUCYHOK 3.4).

Jlanee B okHe BhIOOpa Ha3kuMaeM OTMeTUTH, BEIOUpaeM y3el
Ha IJTUTE TOKPHITUS (PUCYHOK 3.5).
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Pesynetatel Boisog Tabauy, X
Yeunua
(® MNepemewerusn
B CTEPXHAX & 3D -anemenTax
O B O ocHIS O Yekopenus OTMeHuTs
O & petpax rnasHbie (2D-npoekTbi)

(O MCK ans npoekTuposaHus

O & nnacTuHax O B CRoUCTBIX 3 NEMEHTEX
Peakuuu B onopax

Hanpsxenus 8 o6onoukax O yanoebie
O & BeprHen oubpe O sumeibie
O & HuxHelt pudpe

; O nnockoctHbie
O B cpeaunHoit NAOCKOCTU

3KBUBANEHTHBIE HaNpAXeHusa e 060104Kax

O B BepxHei pubpe ApMaTypa B NASCTUHAEK

O B HuxHel Pubpe OcHoeHan apmartypa (N 63.13330.2012
O B cpeauHHOit NAOCKOCTH Pacyer apmarypsl

Mpeaen NPoYHOCTH NpU: WupuHa packpbrua TpewuH

PacTKEHUH 1055 kMa Boisog B TXT- daiin

CKaTUU 18500 kMa

Pucynok 3.4 — 3amanne napameTpoB OJis aHAIM3a

L\

%"’Q,
Y
%

O
X
A

RS
XX
e

X
¥

Pucynok 3.5 — Beibop anammsupyemoro y3ia

Jlanee B okHe BbIOOpa HaXkMMaeM BbIBecTH, B TIOSIBUBIIIEMCSI
JTMAJIOTOBOM OKHe Haxkumaem KHomkKy «OK» mms BbIBoga mapa-
MeTpoB Bo Viewer (prCYHOK 3.6).

BriBoa pe3ynbTaToB COOCTBEHHBIX KOJIEOAHUN U TMepeMele-
HUI B TOUYKE MpecTaBieH B Tadmumax 3.1 u 3.2.
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Beisectu & Word/Viewer X

Bri6op uHPOpMauUU ANA BbIBOAS
(O Buisectu cé

(®) OTveyeHHOE B rpadUyeckom okHe
(O Buibpart no Homepy
(yzna/anementa )
BeeauTe HOMEpa WA rpaHuLbI Y3108

(3nemeHTOB ) AnA NoKasa Yepes 3anaTyio, 6e3
npo6enoe. Hanpumep, 1,5-12,17

Boisectu
Coznare HoBbIM

@ Viewer O word SOKYMEHT

OtveHuTs Momows

PucyHok 3.6 — BeiBog mapametpoB Bo Viewer

Tabnuua 3.1 — Pe3ynbraTsl cOOCTBEHHBIX KoNleOaHuit

Dopma CoOCTBEHHBIE YACTOThI

W, pan/c 1, T T, c
1 4,41 0,70 1,42
2 4,61 0,73 1,36
3 5,33 0,85 1,18
4 12,70 2,02 0,49
5 12,94 2,06 0,49
6 25,07 3,99 0,25
7 45,70 7,27 0,14
8 46,54 7,41 0,14
9 57,47 9,15 0,11

Tabmmua 3.2 — [epemernenns

Dopma Ilepemeruenus
U,mm | Uy,mm | U,M™m |R,, pan 1.E3|R,, pan 1.E3 |R,, pan 1.E3
1 3,103 | 20,469 | 0,329 0,104 0,010 -0,290
2 |-15,012( 3,385 | —0,809 0,051 0,179 0,084
3 -4,774 | -17,805 | 0,179 -0,080 0,022 1,335
4 -2,420 | —-13,802 | —0,865 -0,251 0,045 0,167
5 11,764 | —1,161 | 2,115 -0,078 0,488 —-0,053
6 |-13,688( 12,261 | —4,070 -0,421 -0,806 0,449
7 |-11,890| —13,770 | —15,280 0,216 -2,079 0,617
8 —6,429 | 5,816 | 15,966 -1,962 0,923 0,246
9 1,417 | 0,169 | -11,185 1,347 —-1,659 -0,021
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3.3 Pacuer nmyJibcanimoHHOI COCTABJISIIONIEH BEeTPOBOH
HATPY3KH

Jlnss  pacdeta MyJIbCAIlMOHHOM COCTABJISIIONIEH BETPOBOM

Harpy3kd HEOOXOJIMMO BOCITOJIB30BAThCS KHOIKON Eﬁ, pa3me-
IIEHHOW Ha TaHeJ W HWHCTpYMEHTOB. Jlanee 3amaeM HCXOHBIE
JAaHHBIE JUIS pacdeTa, TaK Kak 3HAYCHHS 9acTOThI COOCTBEHHBIX
Konebanuit o BTOpoit popme f, = 0,73 ', a mpeaenpHOE 3HA-
YeHHe, YCTAHOBJEHHOE COTJAacHO JaHHbIM TaOmunel 11.5
CI120.13330.2011 fi= 1,4 I'u, BeIOJTHUM pacueT (pucyHOK 3.7).
Cormacno m. 11.1.11 CIT 20.13330.2011 3nauenus p (R,) u
(H;), xoTOpbIe AOJKHBI OBITH 3aJIaHBI MOJIH30BATEIIEM B JHAIIOTO-
BOM OKHE, MPUHUMAIOTCSI B 3aBUCUMOCTH OT pa3MepOB 3JIaHHS U
HaIpaBJIeHUs BETPOBOTO MOTOKa (pucyHOK 3.8, Tabmura 3.3).

Buibop TMna pacueta X

CelicMuyeckue BosaeicTeus PacueTHble CoveTaHus Yeunuit

Harpyaku no CHuM I1-7-81% [ nnockas moaens ) B ceveHusx cTepxHed (€N 20.13330.2011
e Peakuuii on O no KoMEUHaUMSAM
Harpyaku no KMK 2.01.03-96 s
Harpyaku 4na 3a0aHHbIX CNEKTPOB OTBETa Keneso6eToHHbIE KOHCTPYKUMU

O NocrynarensHoe BosaelicTEWe CrepxHeBbie 3 NemMeHTb! (N 63.13330.2012
(O BpawarensHoe soaaeiicTene Pepa naur

MaacTuHb! O NokanbHeli pacyer
O DuedepeHumancHan Mogens OcHoBHaA apMaTypa (O 3kenopr 8 MPYCK

Pacuet apmarypbi

(O OnacHoe HanpagneHue BOSAENCTENA WypuHa packpbirua TPewwrH

OueHka BrNAAE POPM KoNEGaHUA Mpoaaenueative

o KOHCTPYKTUBHBIE 3 NEMEHTbI
(O MNpu nocTynaTensHOM BOAEHCTEUN ©) P

O Nyt BpauwarensHon BoanedicTemm MeTanauueckue koHcTpykumud no CM 16.13330.2011

Uaruaembie 3 neMeHTb!

(O Peakuus B0 BpeMeHHoI 06acTu Hbl U 3 NEMEHTbI PEPM

OHHb!

Nynscaunm serpa e konorrs (O KOHCTPYKTUBHBIE 3 neMeHTS!

Harpyaku no CMN 20.13330.2011

(O Pacuér non11.1.8, a, 6 (I2>1L)

(® Nuramuseckuit pacsér no n.11.1.8, 8 (f&IL)
Mo pexomeraauvam UHUUCK, 2000 .

(O NpeaenbHan yacTora
O Nepemewerus 1 yeunua OTmenuTs Momows

YerolumsocTs
O PacueTHble anuHb cTepKHed
(O 3HepreTUyeckuil 3HaNU3 POAU 3 NEMEHTOB

PucyHnok 3.7 — McxonHble AaHHble K pacyeTy My/lbCalMOHHON COCTaBIAOLLEH
BETPOBOI1 HArpy3Ku
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Hanparnenue
BETpa

1l v

’ Y

Pucynok 3.8 — Cxema onpeneneHus myiabcaliy BeTpa

Tabnuua 3.3 — [TapameTpsl pacuera

Homep cratuyeckoro

3Hauerue Ro no ocu 2

(no CHuM):
[[] 3anare Homepa dopm

3nauenus p (R,), M

3nauenus x (H;), M

Pacuyer nynbcaumii eetpa

Tun pacuéra

HarpyKeHus : (® CoficreenHbie

3naveHue Rono ocuX  |12.64 KonedaHua
NedopMUpoBaHHbIe

3naverue RonoocuY |196 KoNetaHua

Homep seTposoro paiioHa

3naverme Hino ocu X Ola @]
1]}
3navenve HinoocuY | 56.1 ol O
@v OV
3navenve HinoocuZ: |31.6 (@) Oowvi
Kon-Bo yuurbiBaeMblx
sioplKaneceesdl | Donosurenshsie ycnosus |

TOYHOCTU ANA BETPOBbLIX Harpysok

Cuner MomeHTb!

Pacuer OtmenHuTs Momowe

HalTpaBJ'IeHI/Ie BETpa 10 OCU | I1O0 OCHU | IO OCH | ITIO OCH 10 OCU | 10 OCH
X V4 X Y V4
Brnone ocu OX b 0,4a b h h a
Bpnone ocu OY 0,4b a h h b
JaHHble 4na pacyeta
E:rﬁiemn::‘:qemm @®Co 6:;:2:4:& Nor apUPMUIECKUit AEKPEMEHT KONEBaHMN

3naverue Ro no ocu X Kone6aHuA

JedpopMuposaHHsie

3nauenme Ronoocu Y KonetaHusa

3naverme Rono ocuZ .
Homep serposoro paiioHa

WhEhl

3navenue Hino ocuX Ota QI
g I om
3navenve Hino ocu'Y O
®@r OV
3navenve HinoocuZ: (196 Oowv Qwvil

Kon-go yutbisaembix
POPM  KONEBaHWA
(no CHuM):

[] 3anatk Homepa dopm

I

JlonoaHuTeNbHbIE YCAOBUA

TOYHOCTU A5 BETPOBbIX HArpYsoK

Cunbt Momerter |0.01

Pacuer OtvenuTs Momows

(®) N8 ene306eTOHHbIX U KEMEHHBIX COOPYKEHUN, 3 TaKKE,

AN 303HWA CO CTANbHBIM KSPKACOM NPU HAAUYAM
OrpaxAaioWmx KoHeTpykumi (0.3)

O 018 cransHbix COOPYKEHMIA, PYTEPOBAHHBIX AbIMOBbIX
TPY6, BNNAPATOB KOAOHHOMO TUNA, B TOM YUCAE Ha
keneao6eToHHbIx nocTamenTax (0.15)

Tun MecTHocTU

(O A - oTKpbITbIE NOBEPEXLA MOPEHA, 036D U BOAOKPAHAAMLL,
CENbCKUE MECTHOCTMU, B T.4. C NOCTPOMKAMU BLICOTON
meHee 10 M, NYCTBIHK, CTENW, NECOCTENM, TYHAPa

(® B - ropoackue TEPPUTOPUM, NECHBIE MACCHBbI M APYrie
MECTHOCTH, PABHOMEPHO NOKPLITbIE NPENSATCTEUAMMU
sbicoTol Gonee 10 M

O C - ropoackue paiioHbl C 33CTPONMKON 3A3HUAMU BbICOTOM
Gonee 25 M

OTtMeHuTe Momows

Pucynok 3.9 — [TapameTpsbl pacyera myJibcalliOHHON COCTaBstOLIEH
BETPOBOIi HArpy3Ku
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Pucynok 3.10 — [TapameTps! pacuera

MyJIbCALIMOHHOM COCTaBIIAOLIE BETPOBOIA

Harpy3Kku

B nossuBIieMcs mua-
JIOTOBOM OKHE 3ajaeM
mapaMeTpsl U pacyeTa
(pucynok 3.9).

B pesynbrare pac-
yeta Oymyt chopmupo-
BaHBI y3JIOBbIC HAPY3KH
non Homepamu 9, 10,
11, cooTBeTCTBYyIOIMHKE
MyJIbCAITASAM BJIOJIb OCH
Y  (sorapupmuyeckuit
JIEKPEMEHT  KoJieOaHmit
OTIpeJIeNIIeTCS COTJIACHO
CII 20.13330.2011).
AHaJIOTUYHO BBIIOJHAM
pacueT Mo OmpeeIeHIIO
Harpy3oK, COOTBETCTBY-
FOIIUX MyJIbCAIUSM
BJ0Jb ocu X.

[lapameTppl s pacueTa IyJbCAllMOHHOM COCTaBIISIOLIEH

BETPOBOM Harpy3KH MpeJCTaBlIEHbI Ha pucyHke 3.10.

B pesyneraTe pacdyera OyayT chOpMHpPOBAHBI Y3JIOBBIE

Harpy3ku mnoji Homepamu 12, 13, cOOTBETCTBYIOIIUE MYJIbCALIUIM
BJIOJIb ocU X.

3.4 Omnpenenenue celicMU4eCKHUX HATPY30K

BrimosHuM onpesienieHue ceficMudeckux Harpy3ok. CoriacHo

. 5.16 CII 14.1330.2014 npu BeIcOTE 31aHUs MeHee 30 M Bpaa-
TEJIbHYIO COCTABJISIOLIYIO JIOIYCKAeTCsl HE YUUTHIBATh, B CBSI3U C
9TUM OIIpEJIeNIUM ceficMuYeckre Harpy3ku B pe3yJbTare MmocTyma-
TEJILHOI'O BO3JIEHUCTBHUSL.

IIpu pacyere mokazareneil MPUTOJHOCTH HA CEUCMUYECKOE
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€ro HarpaBJeHHe paBHOBeposATHO. [loaTomy HeoOxomumo ompee-
JUTh pacyeTHblE HampaBlieHUs Bo3neicTBus. PaccMoTpuM Tpu
HauboJiee HeOMaronpUsITHBIX HAMPaBJIEHUs IOCTYNATEIbHOIO Ceil-
CMUYECKOr0 BO3JIEHCTBUS — /1B HAIPaBJICHUs, COOTBETCTBYIOIINE
OpPHEHTAITUH MEPBBIX JBYX GOpM COOCTBEHHBIX KOjeOaHUi KapKa-
ca, a Tak)Ke HalpaBJIeHUE, IPU KOTOPOM pean3yeTcs MaKCUMyM
JMHAMWUYECKOW PEaKIMM KOHCTPYKIIMW 3/IaHUS TPU Y4YETe BCEX
OTIpeJICIIEHHBIX COOCTBEHHBIX (popM — HamboJIee ormacHOe HaIlpaB-
nenune. OnpenenuM OpUeHTAINIO ATUX HaIlPaBJICHUM, a TaKKe BbI-
SIBUM T€ ()OPMBI, KOTOPEIE CIEIyeT YUUTHIBAThH TPH pacueTe Cei-
CMUYECKHX HArpy30K MO 5TUM HalpaBJIeHUSIM BO3/ICHCTBUSI.

Jlnsg pacueta ceiCMUYECKOTO BO3JEHCTBUS UCIOJIB3YEM pac-

H
MOJIOKEHHYIO Ha TIAaHEeTTM WHCTPYMEHTOB KHOIIKY s Hanee 3a-
JTaeM HCXOJIHBIE JaHHBIE NI pacdeTra (pucyHok 3.11).

Beibop TMNa pacyerta X
CencMuyeckue BO3AENCTBUA PacyeTHble CoYeTaHua yeunui
Harpyzku no CHuM I1-7-81* ( nnockas mogens | B ceueHuax crepxHei (O CN 20.13330.2011
) Peakuuit onop O no KoMBUHaUMAM
Harpysku no KMK 2.01.03-96 HarpYKEHUit
Harpysku 40A 3a0aHHbIX CNEKTPOB OTBETa KeneaoteToHHbIE KOHCTPYKUMM
O Nocrynarensroe sosaeicTeme CTepikHeBbIE 3 neMeHTS! O Cn 63.13330.2012
(O BpawarensHoe BosaeiicTene Petpa naur
MnacTuHb! O NokansHbit pacyet
O NueeeperumancHan Mogens OcHoBHaa apMaTypa (O 3kenopr 8 NPYCK

Pacyer apmarype!
@ OnacHoe HanpaBneHue BOZAEMCTEUA WuprHa packpbrua TpewmrH

OueHka BKNana $opM KonedaHui MpoaaeaeaHue

= KOHCTPYKTUBHBIE 3 NEMEHTbI
O MNpu nocTynaTenbHOM BO3AEHCTEUU O Py

O MNPy BPAWATENLHOM BOZASHCTEWM Merannuyeckue koHeTpykumd no CM 16.13330.2011
Warubaembie 3 neMeHTbl
(O Peakuus 80 BpeMeHHON 06AacTH MNpoKaTHBIE KOAOHHE! U 3 AEMEHTEI PEpM

CKBOZHBIE KOAOHHBI

MNynbcauum seTpa
Harpyaku no CN 20.13330.2011
(O Pacuér non.11.1.8, a, 6 (f2>1L)
O Duramuseckui pacyér no n.11.1.8, B (f2<fL)
Mo pexomenaaumam ULHWAUCK, 2000 r.

O NpegensHas vactora
O Neperewernia n yewnsn Omvenrs || Movous

CeapHbie konoHHs! () KOHCTPYKTUEHBIE 3 iEMEHTBI
YeroiiumsocTe
(O PacyeTHbie AuHbI CTEpXHEN
(O 3HepreTUYECKIi BHANUS POAU 3 NEMEHTOE

Pucynok 3.11 — McxoaHble naHHble K pacyeTy OMacHOro HamnpaBJieHUs
BO3JEMCTBYA CelicMUYECKUX Harpy3ok
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B mosBuBIIEMCSl AMaIOroBOM OKHE 3a7aeM Cleylolnue ma-
pameTpsI (pUCyHOK 3.12).

OnacHoe HanpaeneHue X
Paccwars
a Beisectu so Viewe Ormersis

= (npocmoTpeTs)

OUEHWUTL BKNaa POpM
YYUTBIBATE CNEKTP OTBETa

Pucynok 3.12 — ITapameTpsl k pacyeTy OMacHOro HampaBjieHHUs BO3IEHCTBUA
CceiiCMUYECKHUX BO3JENCTBHIA

Jlanee B MOSBUBIIEMCSI JHAJOTOBOM OKHE 3aj1aeM TapameTp
JUTSL 3arpy3ku (aiina, copepikariero HHGpopMaIuio o crekTpe (pu-
cyHOK 3.13).

XapakTepucTUKK CEMCMUYECKOrD PacqEéTa X
CnexkTpbl
KOonM4ecTso cnekTpos D Sa
HomMep Tekywero cnekTpa 1 =
Mg [ first ]
(®) 33aaHve no TouKaM
O AHanuTHueckoe 33aaHHe
KOonM4ecTeo MHTepBanos
Meproab! M YCKOPEHNA
Nepnoa [c] I Yexop.[mfcn2] T
1 0 10
2 10 10
PacuéT OTMEHNTD
77 > (O 3arpyska s npoekTa YreHve
(®) 3arpyska cTaHAapTOE 3anuce

Pucynok 3.13 — [apamerp mis 3arpy3ku (aiisia criekrpa

B mosiBuBIIEMcst 1uaioroBoM okHe BbeIOMpaeM (aiim SNiP_I,

II. sna mns rpynToB I, I kaTeropuii coriaacHo AaHHBIM TaOIUIBL 1
CII 14.13330. 2014 (pucynoxk 3.14).
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Hampasisirommue KocuHYCH (opueHTaIws GopM) VIS MMOCTyIIa-
TEJILHOTO BO3/IEHCTBHS MPEICTaBlIEeHbI B TabmuIie 3.4.

Tabnuna 3.4 — Hanpasnstowiye KOCHHYCBI 11 OTAENbHBIX hopM KoneGaHuit

£ Vima haiina cnekTpos u NoByXAEHWI ANA CERCMUKI X
&« v « OS(C) > Eurosoft > Stark > Lastbild > SNA v D Mowuck: SNA P
Ynopsgouuts ¥ Co3zpate nanky S | o
) Wma Tun Pazmep o)
% Buicrpuiii goctyn CHT_ILII_u30.5na 1K6
¢@& OneDrive | DBN_l:sna 1KB
| DBN_ll.sna 1KB
3 3ror komnsroTep | DBN_lllsna 1K
B Buaeo | MGSN_RC.sna 1Kb
=) Hokymente! | MGSN_St.sna 1KB
‘ 3arpyskn | SNiP RK_l.sna 1KB
&) Usobpaxenus | SNiP RK_ll.sna 1KB
ﬁ Mysbika | SNiP RK_lll.sna 1KB
| SNiP_LIl.sna 1KB
I Paboumii cton _ -
| SNIP_IILIV.sna 1KB
= 05(C) | SNRA_Lsna Daiin " 1K6
- Data (D) v | SNRA_Il.sna ®aiin "SNA" 1KB v
Wma daiina: | SNiP_LIl.sna v | Cnektpel u nobyxaenua (*.sna, v

PucyHok 3.14 — 3arpy3ka ¢aiina cnekTpoB u nodyxaeHui

B mosiBuBImIEMCS TMAIOrOBOM OKHE 3arpy3urtcs (aiii ¢ coot-
BETCTBYIOIIMM CHEKTPOM, Janiee BbiOupaeM Pacuer.

B mpoTokone pacuera ¢ mOMOIIBIO MporpaMMbl Viewer mpo-
clenuM HampaBlieHUs GopM COOCTBEHHBIX KoJieOaHU U (HaKTOPhI
UX y4acTHs 0 HeOIaronpusTHHIM HarpaBieHusM, bad dir — onac-
HOE HalpaBJIeHUE 110 SHEPreTUYECKOMY KPUTEPHIO.

Xapakmepucmuku pacuemnoﬁ cucmemol:

— pIeMeHTHI — 28368;

— y31bl — 24930;

— HarpyeHus — 13;

— cobcTBeHHBIE (hOPMBI — 9;

— KOHCUCTEHTHOCTh Macc — Jia.

OmnacHoe HarpaBlieHHEe CEHCMUYECKOTO BO3IEHCTBUS IS pac-
YyeTa MOCTYMATebHOTO BO3JEHCTBHS 1O pe3ylbTaTaM peIleHus
OTNITUMU3AIMOHHOHN 3a1auu:

— KOJIMYECTBO COOCTBEHHBIX (hopM — 9;

— yroJ, oopazoBanHusbIit ocbto OX — 0,575;

— yroJ, o6pazoBanHbIi iockocthio XOY — 0,123,
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Hanpagienue Dopma 0X )¢ 0Z
1 Dopma 0,021 0,999 0,000
2 Dopma —0,999 0,016 0,000
3 Dopma —0,031 0,999 0,000
4 Dopma 0,025 0,999 0,000
5 Dopma —0,999 0,032 0,000
6 Dopma —0,986 —0,167 —0,001
7 dopma 0,006 0,000 —0,999
8 Dopma 0,000 0,000 1,000
9 Dopma 0,000 0,000 1,000
Bad dir 0,491 0,871 0,002

Bknan otaensHbIX GopM KojeOaHMI HA CEHCMHUUYECKYIO aK-
TUBHOCTb IIpEJICTaBIIeH B Tadnule 3.5.

Tabnuua 3.5 — Bkian ¢opm konebaHuii B omnpejaeneHue CeUCMHUYECKUX
HArpy30K

T e Il .

1 1,4240 63,60 52,52

2 1,3630 0,78 0,66

| 3 1,1780 3,35 3,04

4 0,4950 29,83 42,41

5 0,4860 0,63 0,90

6 0,2510 0,29 0,45

7 0,1370 0,01 0,02

8 0,1350 0,00 0,00

9 0,1090 0,00 0,00

Cymma =98,49 100,00

1 1,4240 1,04 0,86

) 2 1,3630 70,02 58,92

3 1,1780 0,13 0,12

4 0,4950 0,59 0,84
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Jnst onpeneneHusl ceCMHYECKUX HArpy3oK IO paccUUTaH-
HBIM HalpaBJIeHUSIM BOCIOJIb3YeMCS] KHOIIKOH, pacloyioKeHHOH Ha
MaHeIu UHCTpyMeHTOB. Jlamee 3agaeM HCXOJHBIE JAHHBIE JUIS

HarpaBJieHHe CeHCMHYECKOT0 BO3JIEHCTBHS (PUCYHOK
3aBEpIICHHS BBOJA HakuMaeM KHOTIKY « OK».

3.18). Jlnsa

pacdeTta (pucyHox 3.15).

Beibop TMna pacyera

CelicMuyeckue BOSAENCTBUR
Harpyaku no CHuM II-7-81* ( nnockaa mogens )

Harpyaku no KMK 2.01.03-96
Harpysku 0nA 3a0aHHbIX CNEKTPOB OTBETa
(® MNocrynatensHoe BosaelicTeme

(O BpawarensHoe BosaelicTene

O JNueeepeHumansHan Mogens

(O OnacHoe HanpaBneHWe BO3AENCTENA
OueHka BKNana ®opM KonetaHuit
O Mpu nocTynaTensHoM BO3AEHACTEMM

O Npy BpaWaTENLHOM BOZASHCTEUM
(O Peakuus B0 BpeMeHHOM 06aacTH

Mynbcauum seTpa
Harpyaku no CN 20.13330.2011

X

PacyeTHble CONETaHUA YCUNUit

B ceuenuax crepxHen (€N 20.13330.2011

Peakuuit onop O 0 KOMOUHAUUAM

HarpyKeHui

Keneso6eToHHbIe KOHCTPYKUMM

CrepxHeBbIe 3 NeMeHTb (O €N 63.13330.2012

Pe6pa naur

MnacTrHb! O NokansHuiit pacyer
OcHoeHan apMaTypa (O 3kenopr 8 NPYCK

Pacyer apmarypbi
WyprHa packpbrua TpeWwuH
MNpogaenuearue

(O KOHCTPYKTHBHBIE 3 AEMEHTBI

Merannuueckue koHcTpykuwu no CM 16.13330.2011
Warubaemble 3 nemeHTbI
[MpoKaTHBIE KOAOHHB! U 3 NEMEHTEI PepM
CKBOZHbBIE KOAOHHE
Ceaprbie kononrsl () KOHCTPYKTUBHBIE 3 NeMeHTbI

YerofumsocTe

O Pacuér non.11.1.8, 3, 6 (f2>fL)
O Nunamuseckuit pacuér no n.11.1.8, s (f2<fL)

Mo pexomeraaumam LHWUACK, 2000 r.

O NpegensHan vacTora
O Nepemewenus u ycunua OTMeHuT Momowb

(O PacyeTHbie AnuHb! CTEpXHEN
() BHEpreTUIEcKui BHANUS POAU 3AEMEHTOE

Pucynok 3.15 — icxomHble JaHHBIE K pacyeTy ceHCMUIEeCKIX Harpy30K

B mosBuBmIEeMcss uaioroBoM OKHe BbIOMpaeMm  (aii
SNiP_LII. sna. (pucynok 3.16), nairee Haxxumaem KHOMKY OT-
KPBITh.

JInst BBIYUCIICHUS BETUYHMHBI AMIUTUTYIBl BOCIOJIB3YEMCSI

KHOTIKOM ', B TIOSIBUBIIIEMCS JUAJOrOBOM OKHE 3aJlaeM cJe-
nytoue napameTpbl (pucyHok 3.17). Jlns 3aBepiieHus BBoJAA
HaxxumaeM KHOIKy « OK».

C menpio ompeneneHus: HaNpaBJISIONINX KOCHUHYCOB celicMu-
YECKOTO BO3JEHCTBUS M 0TOOpa (POpPM BOCIOJIB3yeMCs KHOIKOM

Janame@opvEl B [OSBUBINEMCS JIMANOTOBOM OKHE BBIOMpaeM 1-e
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@ Wma daiina cnektpos u nobyxaeHnil 4na ceicmmkm X
&« v <« OS{C:) > Eurosoft > Stark > Lastbild > SNA v Mouck: SNA pel
Ynopagouuts v Cosgats nanky v [ 0

A Wma . fata usmeHeHna Tun Pasmep A

s BricTpeiii gocTyn

| CHT_ILII_u30.5na Daiin "SNA" 1KB
7@ OneDrive | DBN_lsna Daii 1Kb
| | DBN_Il.sna 0: 1KB
B 3rot komnioTep ] DBN_lllsna Daiin 1K6
B Buaeo ] MGSN_RC.5na aiin 1K6
| AokymenTsl | MGSN_St.sna Daiin 1KB
& 3arpyseu _| SNiP RK_Isna Daiin 1KB
=] Vsobpaxenns | SNiP RK_llsna : 1K6
| SNIP RK_lll.sna 03 S 1Kb
D Myzbika <
| SNiP_LIL.sna Maiin "SNA" 1KB
I Pabouwii cton p— ’
| SNIP_lILIV.sna Dain i 1KB
= 0S(C) | SNRA_lsna Daiin 1KB
= Data (D3) v L7 SNRA_ILsna Daiin "SNA" 1K v
Wima daiina: lSNiP_I,II‘sna v} CnexTpbi u nobyxaeHua (*.sna, v

OTkpbiTe OtmeHa

Pucynok 3.16 — McxonHble JaHHBIE K pacyeTy CeHCMUIESCKIX Harpy30K

Pacu4eT MHTEHCMBHOCTH CEMCMMYECKOrD BO3ACHCTENS X
Hopmer  CM14.13330.2014 v [k |
OTmenuTe
WHTeHCcUBHOCTL CeieMuiecKoro 0.3000 ~
BOZAENCTBUA M/c"2
CelicMuyHOCTb Nnowaaku(Tatn.1) 7 v
KO (ra6n.3) 1.00 Brifpare...
K1 (ra6n.d4) 03 v Brifpare...
Kpsi ra6n.5) 1.0 v Brifpars...
Kareropua rpytra ] v

Pucynok 3.17 — McxoaHble qaHHbIe K pacyeTy aMILTUTYObl

[IporpaMma aBTOMaTH4eCKH 3alOJHIET HEOOXOIUMBbIEC Tapa-
MeTphI (pucyHok 3.19).
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Beibop dopm

BrnagHemeree | 1-00 % _ Orobpars dopmsl
Kocunycb! JoctynHble (oTo6paHHbie) dopmbl
Hanpaenernve  OX oy 0z Konso  Tmax,c Tmin, ¢ Cymma Mo, Ma...

1000  0Me 0000  9(4)
-0.031 1.000 0.000 98
0.025 1.000 0000  39(3)
-1.000 0032 0.000 33
0986 0167 -0.001 9(5)
0.008 0.001 -1.000 9(3)
0.000 0.000 1.000 9(3)
0000  0.000 1.000 3
0.491 0.871 0.002 96

= W0 m~NO O W

<

_I[m- 0000 [3(3) 1.424(1.424) | 0109(0.495) | 98.49(396.78)

1424(1.424)  0103(0.251)  99.13(38.35)
1424(1.424)  0109(0.486) 98.45(38.22)
1424(1.424)  0103(0435) 98,50 (36.88)
1424(1363)  0109(0.251) 9911 (9763)
1424(1.424)  0103(0.251)  99.26(39.20)
1424(0137)  0103(0.109)  66.95(68.95)
1424(0137)  0103(0.109)  68.95(68.95)
1424(0137)  0109(0.109)  68.95(68.95)
1424(1.424)  0109(0.251)  99.02(38.98)

neson ¥ MbIWW

BuiGop

Pucynok 3.18 — BeiOop miepBoro HamnpapiieHHsI CEICMUYECKOT0 BO3ICHCTBUSA

XapaKkTepuCTHKM CENCMMYECKOrD PacyéTa

Cnexrpb!

Konuyectso cnexktpos
Homep Tekywero cnektpa 1 =

Uma ISoiI category 1,2 I

Ormeruts

(®) 3aaaHue no ToukaM
O AHanuTuyeckoe sanaHue

KonuuecTeo uHTepsancs 22

X
Mo6yxaeHus
KonuuecTeo noSyxaeHuit :J
Homep Tek. notyxaeHua 1 =
Annuryaa 03
Ki BO UCCAEAYEMBIX 9
Homep cnektpa

1
3a0aTb PopMBI M 1.34

Hany celicM.

Mepuoabl 1 yckopeHua

Mepuoalc] | Yekop[mic™2] A
1 |o 1
2 |01 25
3 |04 25
4 (06 2,04124
c no 1 76777 b
UeHrp Bpawenua
0 Y |0 Paccwrate
3anate Z 0

TOUHOCTHU CEHCMUMECKMR HAMPY3OK ..

P aiinbl X3PAKTEPUCTUK.
(® 3arpyska Us npoekTa
O 3arpyska cranaapros 3anuce

O 3anatb yraamm
(®) 3aaaTb HANP3BARIOWMMA KOCUHYCAMMA

Hanpasnaiowme KocUHYCE BOSAEHCTEUA

(o O O

Sa

Mpaduk ‘Pac«é'r:vOWurb

Pucynok 3.19 — Xapakrepuctuku celicMUuecKoro pacyera
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[Iporpamma otobOpana 1, 3, 4 GopMbl IO ITIEpBOMY HaIIpaBJIe-
HUIO Bo3jeicTBus. [Ipy HaXkaTuu KHONKK " mporpamMma aB-
TOMATHYECKHA (POPMHUPYET JOIMOJHUATEIbHBIE HOMEepa HarpyXeHu
HI'14; HI'15; HI'16 B cOOTBETCTBUHU C KOJMYECTBOM OTOOpPaHHBIX
dopmM.

Ha pucynke 3.20 mpencrtaBieHbl HOMEpa HarpyXeHui, cooT-
BETCTBYIOIIHE OTOOPAHHBIM (pOopMam.

AHAJIOTHYHO BBITIOJIHAM pPAcyeT IO OIMPEJIEICHUIO ceiicMuUe-
CKHX Harpy3oK 1o BTOpOMY M HauOoJjiee OacHOMY HallpaBJICHHUSIM
ceficmudeckoro BozzaelcTBus. [Iporpamma chopmupyer HOMEpa
Harpy>KeHUH, COOTBETCTBYIOIHE (popMaM 10 YKa3aHHBIM HaIpaB-
JICHHSIM.

B pesynbprare pacdera mo BTOpOMY HANpaBJICHHIO celcMUUe-
CKOTO BO3JeHcTBHS ObUIM CHOPMHUPOBAHBI CIIEAYIONIHE HOMEpa
narpyxkenuii: HI'17; HI" 18; HI' 19; HI" 20, mo nan6osee omnacHo-
My HanpasieHuto — HI' 21; HI' 22; HI' 23; HI" 24; HI" 25; HI" 26.

3JapaHue U KOPPEKTMPOBKA KOMBUHALUMIA X

Komburaumi  Maccel  [lon. Ha YcToiMMBOCTE

HF13  |[Hr14 [Hras  [Hras
0 0 0 0

Tun MIN/M&X - Hanoxerus E I o
@ Her '
O ans KomEUHaUMIA E | Yaanm

O 215 KOMEUHEUMI W HArPYKEHM m [ oy ]

3anaTe CBONMCTBA HENUHEMHEIX KOGUHAWMW ... Nur./HenuH.

Bebisoa KOMGUHaUMI ‘
@ Word O Viewer Bosec]

rOTmemrb‘ Momowe |

Pucynok 3.20 — Homepa narpyxeHuit
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3.5 Kontpoas yckopeHuii Ko/1e0aHnid npu 1elcTBHA
IyJIbCAHOHHON COCTABJIAKIIECH BETPOBOH HATPY3KH

Cornacno pazneny 11.4 CIT 20.13330.2011 crnemyer yduThI-
BaTh JMHAMHUYECKYI0 KOM(OPTHOCTH, IPH ATOM MaKCHMaIbHOE
YCKOpEHHE dTaxka 3/IaHus He JIOJDKHO TPEBBIIATh BeTHINHBI

acmax = 0,08 M/c%.
BemonHsleM pacdeT TpeneNbHONW YaCTOTBI MO METOJIHMKE
[MHMUMCK wmmenu B. A. Kydepenko. J[7s 3TOT0 BOCIOIB3yeMCs

H
KHOIIKOU [i', pa3MEIIeHHOW Ha TaHeJIW HWHCTpyMEHTOB. Jlanee
3a/1aéM WCXOJIHBIE JaHHBIE s pacyeta (pucyHok 3.21). Jlns 3a-
BepIIIeHUs BBOIa HAXKUMaeM KHOTIKY « QK.

Beibop TMna pacyerta X
CelicMuyeckue Bo30encTeua PacyeTHble COYETaHUA YCUAUi
Harpyaku no CHuM [1-7-81* [ nnockas mogens ) B ceyeHuax cTepxHel (€N 20.13330.2011
S Peakuwi onop N0 KOMOUHAUWAM
Harpysku no KMK 2.01.03-36 e O -
Har pyxeHu
Harpysaku anA 3a0aHHbIX CNEKTPOB OTBETa Keneso6eToHHbIE KOHCTPYKUMM
O NocrynarensHoe BosaeiicTene CTepXHEBbIE 3AEMEHTb! (O CM63.13330.2012
(O BpawarensHoe BosaeicTene Pepa naur
MaacTuHb! O NokansHet pacyer
O Duedeperunancas Mogens DcHoBHaA apMaTypa (O 3kenopr 8 MPYCK

Pacyer apMarypbl

O OnacHoe HanpaBneHWe BOZAEHCTEUA WupuHa packpbiTUA TPeWuH
Ouerka BKNana $opm KoneGaHui MpoaasnueaHue

. (O KOHCTPYKTUBHBIE 3 NEMEHTBI

(O Mpu nocTynaTensHoOM BO3AEHCTEMM

O [l Pp et TS PO IoAeTR AT Metanauueckue koHcTpykumwd no CMN 16.13330.2011
Warubaemble 3 nemMeHTbI

(O Peakuus 80 BpemerHol o6nacTu MPOKATHBIE KOAOHHS! U 3 NEMEHTHI PEpM
CKBO3HBIE KOAOHHD!
Mynscawm eerpa Ceaprsie konorHsl (O KOHCTPYKTUBHBIE 3 AEMEHTbI

Harpyaku no CN 20.13330.2011

(O Pacuér non.11.1.8, a, 6 (f2>1L)
(O Dunamueckuit pacyé no n.11.1.8, & (f2<fL)

YerorumsocTe

(O PacyeTHble AnuHbI CTEpKHEN

(O 3HepreTUYEcKUil BHANUE POAU 3 NEMEHTOE
Mo pekomeraaunam ULHWWCK, 2000 r.

(® NpegensbHan yactora
(O NepemewweHus u youmma OTMenuTs Momows

Pucynok 3.21 — McxoaHble qaHHbIe K pacyeTy MpenesbHOi 4acTOThl
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3amaeM pacueTHBIE ITapaMeTphl IS ONIpeIeNICHHsI IPeIeTbHOM
4acTOTHI (pUCYHOK 3.22).

Pacuer seTpoBbIX Harpysok X

Berposoit paioH

Ola On @®@v Ow
O1r Om Ov Ow

Homep craruyeckoro HarpyxeHus :

0
0 M
JononHuTensHbi 1 1-2 npubnxeHue
KOBPDULMEHT HAAEKHOCTU | .
e S PaaMepHOCTE pacyeTHOM CreMbl :

Beicota Havana KOOpAuHaT

OTHOCUTENBHO 3EMAU (M) : NPOCTPSHCTEEHHAA v

Pa3smep KOHCTPYKUMU Mo 0 Tun coopyxenua :

HanNpPaBAEHUIo BETPa (M)

ofwero Tuna v
Pasmep KOHCTPYKUMU B
HaNPaBAEHWU, NEPNEHAUKYNAPHOM 0
noToKy BeTpa (M) :
ToYHOCTL pacyeTa : 0.m NPoBEpKa
Yyet 0606WeHHbIX CUN NPU
OnpeaeneHue PaCHETE YCUAUM

KBa3UCTATUKa
| ﬂOﬂOﬂHHTeﬂbele Ycnoeua

AUHAMUYECK3A A063BKa

NOAHaA AUHSMUYECK SR PeakUuUA Pacuer OTMeHuTs nOMOI.I.lb

Pucynok 3.22 — PacueTHble mapaMeTpsI IJIs ONPEIeIICHNUs TIPEACIbHON YacTOTHI

3amaem norapuMUUECKUll JEKPEeMEHT KoJeOaHWid W THUI

MECTHOCTH, JIIsl 3TOT0 HAXKMMaeM KHOMKy | Aonommensiwe yonosus | - JTa-
Jiee 3a/1aéM UCXOJIHbIE JaHHbIe Juisd pacuera (pucyHke 3.23). Jlns
3aBepIIeHNs BBOIA JAHHBIX HaxnMaeM KHOMKY « OK».

Jlnst pacuera Ha)KMMaeM KHOTIKY Rocer (pucyHok 3.22).

C moMoIpi0 IporpaMMBbl BHITIOJTHSIEM OLEHOYHBIH pacueT, B pe-
3yJIbTaTe KOTOpPOro OyJIeT ompejelieHa IMpenesibHas COOCTBEHHAs
gactoTa (pucyHok 3.24). B pacuere HEOOXOAMMO YyUHTHIBATh BCE
(OpMBI C YaCcTOTaMH MEHBINE IPeIeNbHBIX 3HaueHui. [ sToro
HaxuMaeM KHOmKy «OK».
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HJaHHble gna pacyeTa X

MorapudMUYECKUit AEKPEMEHT KONEBaHUit

(® [n5 ene306eTOHHBIX U KAMEHHbIX COOPYKEHUI, 3 TaKXE,
A9 303HWA CO CTaNbHBLIM K3PKACOM NPU HAAUYUU
orpaxaatowms KoHetpykumii (0.3)

(O Nna cTanbHbIx COOPYKEHUI, PYTEPOBAHHBIX ALIMOBbIX
TPpY6, aNNapaToB KOAOHHOMO TUNA, B TOM YUCAE Ha
Keneso6eToHHbIx nocTamenTax (0.15)

Tun MecTHoCTU

(O A - oTKpbITbIE NOGEPEXLR MOPEN, 03EP U BOAOXPAHUAWLL,
CEAbCKUE MECTHOCTH, B T.4. C NOCTPOMKAMU BbICOTOM
meree 10 M, NYCTeIHK, CTenu, AeCoCTenu, TYHApa

(®) B - ropoackue TEPPUTOPUU, NECHBIE MACCUBbI U APYrie
MECTHOCTH, PABHOMEPHO NOKPLITbIE NPENATCTBUAMW
sbicoTol Gonee 10 M

O C - ropoacKkue palioHbl C 3aCTPOMKOM 303HUAMU BLICOTOM
Gonee 25 m

OTtmenure Momowe

Pucynok 3.23 — PacueTHbie mapaMeTpsl IJTs ONpeeIeHUs TPEeTbHON YaCTOTHI

X

MpeaensHas cobcTeerHan Yactota = 0.758859

Pucynok 3.24 — 3navennie npenenbHON 4acTOTHI

BrimonnseM pacder yckopeHHi KojeOaHWH MEepeKphITHH Ku-

JBIX 3TaXKEeW 3/1aHUs C HMCIOJIb30BAaHUEM KHOTIKU E'; , pacmoo-
KEHHOU Ha TIaHeJIn WHCTpYMeHTOB. Jlaee 3a1aeM MCXOHBIE TaH-
HbIe JuIst pacueta (pucynke 3.25). [l 3aBepiieHwus 3Toro mpoiec-
ca HaxxuMaeM KHOTKy « QK.

Jlanee 3amaem pacueTHble TapamMeTpsl (pruCcyHOK 3.26).
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Beibop TMna pacyera
CelicMuyeckue Bo3aeiCTBUA
Harpyzku no CHul I1-7-81* [ nnockasa Mogent )
Harpyaku no KMK 2.01.03-96
Harpyaku anA 3a0aHHbIX CNEKTPOB OTBETa
O NocrynatensHoe BosaeiicTEWe

O BpawarensHoe BozaeiicTeUe

O Nuedeperumanshas Moaens

(O OnacHoe HanpaeneHue BO3NENCTEUA
OueHka BKnaaa PopM KoNeGaHUM
(O MNpu nocTynaTenbHoM BO3AEHCTBUN

O Npu BpawaTensHoM BOGAEHCTEMM

(O Peakuun B0 BpemenHoit ofnactu

Mynbcauuui BeTpa
Harpyaku no CM 20.13330.2011
O Pacuérnon.11.1.8, a, 6 (I2>L)
O Dunamuyeckuit pacuér no n.11.1.8, & (f2<IL)
Mo pekomeraauram UHWACK, 2000 r.

O NpeaensHan yacTora
(® NepemeweHus U younua

X

PacyeTHbie CONETaHUA Younuit

B ceueHuax crepxHeit (O Cn 20.13330.2011

Peakuuit onop O no komMBuHaUMAM

HarpyxeHun

Kenezo6eToHHbIE KOHCTPYKUMU

CTepXHEBbIE 3 NEMEHTBI (O €N 63.13330.2012

Pefpa naur

MaacTyHb! O NokansHbiit pacuer
OcHoBHanA apMaTypa O 3kenopr 8 NPYCK

Pacyer apmarypel
upuHa pacKkperUa TPEWWH
MNpogaenueatue

(O KOHCTPYKTHEHBIE 3 feMeHTs!

Meranmuueckue koHcTpykumu no CM 16.13330.2011
WUarubaembie 3 nemeHTb!
MpOKaTHBIE KOAOHHE! W 3AEMEHTEI PEpM
CKBO3HBIE KOAOHHBI
Ceaprsie konoHHsl () KOHCTPYKTUBHBIE 3 AEMEHTbI
YeroiueocTe
(O PacueTHble AnuHb! cTepxHer
(O 3HepreTuieckIt BHaNUS POAU 3 NEMEHTOB

OTMeHuTE Momowe

Pucynok 3.25 — MicxoaHsle naHHbIE 711 pacueTa MepeMerieHnid 1 yCHTnii

Pacu4erT BeTpOBLIX HarpysoK

HoMep CTATUYECKOro HarpYKeHusa :

Konuyectso yunTbiBaeMbIx PopM
KoNeGaHW :

JNonoaHuTenbHbIA
KO3 PPUUMEHT HAAEKHOCTY

Beicora Havana koopauHaT
OTHOCUTEABHO 3eMu (M) ©

Pa3amMep KOHCTPYKUMM No
HanpaeneHuio BeTpa (M) :

PazMep KoHCTpYKUMW B
HaNPaBAEHWM, NEPNEHAUKYNRPHOM
noToky eeTpa (M) :

ToyHocTb pacyeTa :

Onpegenenue
O keasucratika
(® auHamuveckan ao6aeka

O NoAHAA AUHEMUECK AR PEAKUMA

X
Berpoeoit pavion
D Ola O @®@nv Ow
o1 Om Qv Owl
0 Meroa pacuera:
1-e npubaxeHue N
Pa3amMepHOCTb pacyeTHol crembl ©
D NPOCTPAHCTBEHHAA ~
5 Tun coopyxeHus :
ofwero Tuna v

0 Yyet Koppenauuu KonetaHui no
COBCTBEHHBIM POPMaM :

Yyer 0606WeHHbIX CUA NPy =
PacyeTe YcUnui

| Dononrrenshbie ycnosun |

Pacuer OTmeruTs Momowe

PucyHok 3.26 — PacueTHble napameTpsl
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AanHbie gna pacqeta 2K 3aﬂaeM norapn(l)-
. i MHYECKAU JICKPEMEHT

NorapueMUyeckui aekpeMeHT KonetaHui .

(® [117 %ene306ETOHHBIX U KaMEHHBIX COOPYKEHUN, 3 TAKKE, KOJIEOaHUH W THI MECT-
ANA 303HWA CO CTANBbHBIM KPKACOM NPU HANUYUU HOCTH, ISl 3TOTO HaKH-
orpaxaatowwmx KoHeTpykumn (0.3)

(O DA cTansHbIx COOPYKEHUN, PYTEPOBAHHBIX ABIMOBbIX MaeM KHOTIKY
Tpy6, aNNapaToB KOAOHHOrO TUNA, B TOM YUCAE Ha | JononHuTensHbIe YCAoBUA | . I[a_]'[ee
xene306eToHHbIx nocTamenTax (0.15)

3aJacM MCXOOHBIC IaH-
Tun mecTHocTM HBIE NI pacueTa (pucy-
(O A - oTKpBTbIE NOBEPEXbA MOPEH, 038P W BOA0KPAHUAULL, oK 3 27) I[J-[;[ 3aBep-

CENbCKUE MECTHOCTH, B T.4. C NOCTPOMKAMU BbICOTOM
meHee 10 M, NYCTBIHW, CTENU, NECOCTENM, TYHAPA MIEHU BBOJJAa HaAXKUMacM

(® B - ropoacKue TEpPUTOPUM, NECHBIE MACCUBbI U ApYrie KHOIIKY «OK».
MECTHOCTH, PABHOMEPHO NOKPbLITbIE NPENATCTBUAMMU _
sbicoToi Gonee 10 m I[J'If[ pacvdeTa HaXu
Pacver
(O C - ropoackue paiioHs! ¢ 3aCTPOMKOM 3A3HUAMU BbICOTOM Ma€M KHOIIKY
Erean (pucynox 3.26). B mo-
SABUBHICMCA IUAJIOTOBOM
OrveHuts Momowe

OKHC C ICJIbIO Yy4deTa

Pucynox 3.27 — [1apametpsl Beex  popum  xonebannit

norapu()MUIECKOro JeKpeMenTa Konebannii ~ HAKAMAcM KHOIIKY
1 TUITA MECTHOCTH «OK» (pucynok 3.28).
OnpeaeneHue AMHAMUYECKON peakumm X

Yyer popm konebaHui

(® YuubiBaloTca BCE POPMbI KOAEBAHUIA

(O YuuTbiBaloTCA BCE 33 UCKMIOYEHMEM O YuurbiBaoTea TOABKO CREAYOLWME GOPMb

|

Orverre

Pucynok 3.28 — [1apametpsl 1o yuery ¢opm KosedaHmii

Jlanee oreHMBaeM BEMYMHBI YCKOPEHHWH KojeOaHW mepe-
KPBITUSI BEPXHETO JKUJIOTO 3TaXka 3/1aHus. /[ 3TOro B OKHE BepX-
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Hero MeHto BeiOupaem PesyabraThl — Tadaunsl. B nosiBuBmmeM-
Csl TMaJIOTOBOM OKHE OTKphIBaeM Y cKopeHus (pucyHok 3.29).

Pesynetatel Beisog Tabauy, X
Yeunua
O Nepemewerus
O B crepxHax (O 63D -3nemenax @ Uckorans: T
O & petipax rnaeHbie (2D -npoekTbi)

(O MCK ana npoekTUpoBaHUa

O B nnactuHax O B CAOUCTBIX 3 nEMeHTax
Peakuwu 8 onopax

Hanpsxerua 8 ofonoukax O yanosbie

O B BepxrHeit pubpe

O auHeiHble
O B HkHelN Pubpe

(O nnockocTHble
O B cpeauHHOI NAOCKOCTH

3KBUBANEHTHBIE HANPAXEHWUA B 060N0YKaK

(O B BeprHeil putpe ApMarypa B NAACTUHAK

O B HuxHEN PUGPE (OcHoBHan apMaTypa (N 63.13330.2012
O B cpeauHHOi NAOCKOCTH Pacyer apmarypbi

Mpeaen NpoyHOCTU NPU: WupuHa packpbirua TPeLwmH

PaCTKEHUU 1055 kNa Beigog &8 TXT- aiin

CKATUU 18500 kMa

Pucynok 3.29 — [1apameTps! a71st aHamM3a YCKOPEHUS
[1pu 3aBepiiennn BBoAa HakUMaeM KHOTIKY « OK».
B okne BeiOOpa Haxmmaem KHOTKY « OTMeTHTBY, Jajee TO-

|[Box
CPEJICTBOM KHOIIKU '=——— BBIOMpAeM Y3JIbl MIEPEKPHITUSI BEPXHETO
YKUJIOTO 3Taxka 3/1aHust (pucyHok 3.30).

LALALA

I A R At

Pucynok 3.30 — Bei6op aHanu3upyeMblx y3/10B
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C nenpro GpopmupoBanus IpoTokoja pacuera B I[IK Viewer B
OKHE BBIOOpa Ha)KkuMaeM KHOTIKy « BeiBecTm» (pucynok 3.31).

I OTMETUTL

OTMEHNTE |

BbiBectun |

Pucynok 3.31 — MicxoaHble qaHHbIe U1 MPOTOKOJIa pacueTa

B mosiBuBIIIEMCSl 1MATIOTOBOM OKHE Ha)kuMaeM KHOTIKY « OK»
(pucynok 3.32).

Beisectu 8 Word/Viewer X

Buiop MHPOPMaUWU ANA BLIBOAS
(O BoisecTtu Boé

(® OTMeyeHHOE B rpadUYecKoM oKHe

(O Buifpatb no Homepy
[ yznalanemenra )

Beeaure HOMEPa UAU rPaHULb] Y3108
[ 3nemMeHTOB ) AR NOKa3a Yepes 3anaTyio, Ges
npotenos. Hanpumep, 1,5-1217

Boisectu e
® Viewer O word

Cosnarb HOBLIN
A0KYMEHT

OtmenuTs Momowe

Pucynok 3.32 — ®@opmupoBaHie TpoTOKOJIa paciera

Jlanee npencrarieH GpparMeHT MPOTOKOJIA PacdyeTa YUCIOBBIX

3HaueHU# yckopeHus, omydmukoBanubli B [1IK Viewer (Tabmuirst
3.6 3.7).

Ta6mmma 3.6 — CoOCTBEHHBIE YaCTOTHI

CoOCTBEHHBIE YaCTOTHI
Popua W, pan/c 1 T'n T c
| 4,42 0,70 1,42
2 4,61 0,73 1,36
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Tabnuua 3.7 — Y ckopeHue y3JioB

V3en YckopeHust y37oB (IMHAMUYECKHI BeTep)
®opma ay, M/c* a,, m/c’ a,, m/c’ Aot M/C”
16940 —0,003 —0,058 0,001 0,058
¢dopma |
16940 0,027 0,006 -0,002 0,028
¢dopma 2
16940
110 CHull 0,027 0,058 0,002 0,064
16940
110 CQC 0,030 0,053 0,001 0,061
16941 —0,003 0,057 0,001 0,057
¢dopma |
16941 0,027 0,006 —0,001 0,028
¢dopma 2
16941
110 CHull 0,027 0,057 0,001 0,063
16941
110 CQC 0,030 0,052 0,001 0,060
MakcumanbHoe yckopeHue o= 0,064 m/c’.

AHAJOTUYHO pacCUUTHIBAEM YHCIIOBBIC 3HAUEHUS HaIlpaBiie-
HUs BeTpa BAOJIb ocu X. C mpelenbHO JOMYCTUMOM BETUYHUHOM,
pernamenTupoBannoi CII 20.13330.2011, nHeoOxoauMo cpaBHU-
BaTh 3HAUEHHE MAaKCHUMAJILHOTO YCKOpeHHs Nmpu koddduimente
HaJIe)KHOCTH 1o Harpy3ke Y = 0,7. CienoBarenbHO, TOJyUY€HHOE
3HAUEHUE YMHOXAIOT HAa MOMPABOYHBIA KOAPPHUIIMEHT, paBHBIH
0,7/1,4 = 0,5. 3HaueHuss MaKCUMAJIHHOTO YCKOPEHUS

Aior(BROIL OC Y) = 0,064 - 0,5 = 0,032 m/c?;
Aot (BIOb 0cu X) = 0,039 - 0,5 = 0,0195 m/c?

HE IPEBBIIIAIOT MPEENIHOE 3HAYCHHE, (e may = 0,08 M/c?. Cie-

JIOBATeJIbHO, KOHCTPYKTUBHAsL CXeMa y/I0BJIETBOPSET TPeOOBaHUIM
paznena 11.4 CI120.13330.2011.
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3.6 Yaanenue a0COIOTHOM KeCTKOCTH OCHOBAHHUS

C menbro ynajgeHus: aOCOFOTHOM KECTKOCTH OCHOBAaHHS BOC-
=
MOJIB3YEMCST KHOITKOM * |, pasMelleHHON Ha NaHEed HHCTPY-
MEHTOB, Jajiee B OKHE OOKOBOTO MEHIO HEOOXOJMMO BHIOPATH
yaaauTh. B okHe BbIOOpa 3a7aeM CIIeIyIOIue mapaMmeTpsl (pucy-
HOK 3.33).

x| v |z |Rx|Ry|Rz
ncK | rcKk

PacT. | Cxatne I EHE R

Pucynok 3.33 — Ilapametps! 171 yaaneHust abCOMOTHON KEeCTKOCTH OCHOBaHUSA

[EBox]| _
Jlanee mocpeacTBOM KHOIIKU ynansieMm cBsi3u ¢ QpyHaa
MEHTHOM IJIUTHI (PUCYHOK 3.34).

T R LI
| I
/
|
/

=
—
—
=]

Pucynok 3.34 — Y nanenwue csizeit
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4 CTATUYECKHWI PACYET HA OCHOBHBIE
N OCOBBIE KOMBUHAILIMN HATPY3O0K

OTtpenakTupyemM CBOICTBAa MaTepHalIOB, AJISI 3TOIO BOCHOJIb-

3yeMCsl KHOTIKOM Iﬁ.E , PAcCIIOJIO)KEHHOW Ha ITaHEJI HHCTPYMEHTOB.
Jlanee n3mensem 3Hauenue Ry, ¢ 2,5 Ha 2,75, nepexirodas HOMe-
pa marepuayioB (pUCYHOK 4.1).

Wmena matepuanos X Wmena matepuancs X

OproTponHeii(naacTUHbl) Beron OproTponHbii(NAacTyHb!) Beron
ApPMaTYpHBIM CNOM CnoucTtem ApMaTYpHBIM CNOM CroucTbiit
3D - cTepxens Pe6po Tpoc WaorponHeii 3D - crepxeHb Pefpo Tpoc WaorponHeni

Homep mar. |1 v Hogbiit Homep mar. | 2 v Hogbiit
a (032 | & [1.25es007 | A [032 | & [1.25e+007 |
as [0 | Rho [274 | as [0 | Rho [275 |
a [o afo ]
e @ % Demneep Ir @ % Demneep
I Gl | - [oooazese? | o |
E @ .| | Craaapr | D E .| | Craraapr | @
Cebinok 54 Cebinok 90
Otmena Otmena

Pucynok 4.1 — PenaktupoBanue CBONHCTB MaTepHasoB

Jlanee aHamOrU4YHO M3MEHUTE 3HAUeHUE Rj, M30TPOMHBIX Ma-
TepUaIOB.

Cornacuo CII 22.13330.2011, a umenHo — m. 5.2.2 ko3¢ ¢pu-
[IUEHT HAJIe)KHOCTH MO0 HArpy3ke NPUHUMAIOT MPH pacueTe OCHO-
BaHUU COIJIACHO:

— nepBo# rpynne npeaenbHbix coctostaui — CII 20.13330, 3a
uckiouenneM orosopennsix B CII 22.13330.2011;

— BTOPOH TpyMIie MpeaeNbHbIX COCTOSTHUN — paBHBIM €IMHHIIE.

Janee HeoOxomuMo chopMupoBaTH KOMOWHAIIMN HATPYKESHHIMA
¢ yueroMm 1. 6.3 u 6.4 CI120.13330.2011, a Taxxke m. 5.1 CII
14.13330.2014, xomOuHanus 1 copmMupoBana st pacyera KecT-
KOCTH OCHOBAHHS 3[laHMsl C Y4E€TOM Harpy3oK, OFOBOPEHHBIX B
paznene 5.2 CII22.13330.2011.
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B okxne Bepxnero mento BeiOupaem KomOunamum. Jlanee 3a-
JaeM Koppektupyromue kodddunuentel. CHopMupoBaHHBIE KOM-
OWHAIMY Harpy30K MpeJICTaBICHBI B B e TabmuIb! 4.1.

Jliis pacdyera HEOOXOIUMO HCIOJBH30BATh KHOTIKY . , pac-
MIOJIOKEHHYIO Ha MaHelln MHCTPYMEHTOB. Jlanee 3amaeM mapamer-

pHI pacueta (pucyHox 4.2).

MapameTpel pacyéTa

Tun pacyera
(® Craruyeckuit pacyer
(O CoficteeHble konetaHua

CencMudeckui
MapameTpob!

O Yeromuusocts
O % opmMupoBaHIE MaTPML

WrepauroHHbIi pacyet

YYET HEAUHEHOCTY .. Her

TouHocTe

Konuyecteo
COGCTBEHHbIX POPM
J1anasoH UCKoMbIX
CO6CTE. 3HaYeHU

3HaveHue
JNuarHocTuka
[[] Nposepka TouHocTH peweHus K3 monarm
n POBEPKa OPTOroHaNbHOCTU 3ﬂeMeHTbI
OcpeaHeHue ¢ BecaMi
PaclumpeHHan AUarHOCTUKE MOaEu .
® M6puarsi 1 CornacosaHHbIe Harpysku
Boigoa peayneraros -
e O Mibpuarsit 2 CornacogaHHbIe Macchbl
] Y Y .
TpadsriecKisi ireporic O Nepemewenui WameHeHWe reoMeTpuu
]
Peakum Moaudukauus ANA 3KCUEHTPUCUTETOB
Yeunua B 060104Kax METPUL, KECTKOCTU
NA 6aNOK-CTEHOK

HanpsaxeHus B 0fbeMHbIX 3 NEMEHT ax A
MHOroNoTOuHBIN PACcYET

Mpoexr l ‘

MNpumeyarue ’ ‘

Wcnonnurens I ‘

OtmenuTs Momowes

Pucynok 4.2 — 3aganiie NCXOOHBIX JAHHBIX IS CTATHYECKOTO pacyeTa
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Tabnuua 4.1 — KoMOuHaIMu Harpy30k
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JInst mosydeHust pe3yJbTaTOB JIMHEHHOTO CTaTUYECKOIO pac-
yeTa MPUMEHSIOT IPUHIIUIT CYHEPIIO3UIINU

P =X kj ' pj,

rie P — 3HadeHune kakoro-ymbo (akrtopa (TepeMeIieHus, YCUITHS)
JUTS i-i KOMOHWHAINH;

pj — 3HA4YEHHE 3TOr0 (aKTOpa JUIs j-IO HArPyKEHHUSL;

kjj — Koo puUMEHT codeTaHust VI j-TO HArpy)KeHUs B i-i
KOMOWHAITUH.

PesynbTaThl TMHEHHOTO CTATHYECKOTO pacueTa XpaHsITCs 10
HArpY)XeHUSAM (XOTS 0TOOpaKAIOTCS IO KOMOWHAIUSIM), U TIPH W3-
MEHEHWH KOMOWHammii He TpeOyeTcss MPOBEICHUS IOBTOPHOTO
CTaTUYECKOTO pacyera.

4.1 PepaxkTupoBaHme ynpyroro 0CHOBaHUs 10/
(pyHIaMeHTHOMH NIUTOI

Boraucnstor ko3(h(uuenTsl KecTKOro ynpyroro oCHOBaHUS
(nocrenmu CI, C2) B «Moaeau rpyHTa» C HCIOJIb30BAaHUEM pac-
YEeTHOM CXeMbl B BHJIE JIMHEHHO J1e(OpMHUPYEMOTO MOIyIPOCTpaH-
ctBa. Ocanaky u riyOMHY CXKMMAeMOM TOJIIH ONPEeNsioT B COOT-
BETCTBUHU ¢ HOpMaTUBHBIM AokymeHToM CII 22.13330.2011.

B pacuetHoi#t Touke ¢ KoopauHaTaMu (X,y) Ha TIIyOuHE Z;i OT
KaX/10¥ k- BHeIIHEH Harpy3ku Ha TPYHT BBIUUCIISIFOT JOMOJIHH-
TEeJIbHOE BEPTUKAIIbHOE HAIIPsDKEHHE, oTpeiensseMoe 1o Gopmyie

0°'Z’ Pik-

CyMMapHOe JIOTIOJHUTEIBHOE BEPTUKAIBHOE HANPSHKEHUE OT
BCEX HArpy30K OMpPEACNISIOT o hopMmyIie

0°'Z'Pi=X0"Z" Pi.
BeprukansHoe HampsbkeHHe 0T COOCTBEHHOTO Beca TPYHTa B

pacueTHOM TouKe ¢ KoopauHaTamu (X,y) Ha IVIyGUHE Z; Olpejie-
JISFOT IO (hopMyJTe
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0°"Z"g;.
Ecmm, HaunHast ¢ rryOWHBI Z; ¥ HIDKE BBITTOJTHSETCS YCIOBUE
o'z p;< k-(0°z2"g),
TO (UKCUpyeTCsl TIIyOMHAa CKMMAeMOW TOJIIIH, OTpejaessieMast 1o
dbopmyite
Hc = Zj.

KoadpurmenTt Kk, ucmosib3yemerid 11 onpeaescHus TryOnHbI
cxxuMaeMoit Tosmu H., mpussT paBabM 0,5.

Ocamka OCHOBaHWS S B PacyeTHOW TOYKE C KOOpIAMHATAMH

(x,y) Berumcnsercs mo gopmyne 5.16 CIT 22.13330.2011 metomom
MOCJIOMHOTO CYMMHPOBAHUS

n n
_ (5217,1' — 623/,1') " hy Szy,i - hy
s=p +B ) ——.
= E; — Eei
i=1 i=1

PaccMoTpuM BO3MOJKHBIE BapuaHThl ompenencHust Kodpou-
muentos nocremu Cp (kHAY) 1 kosddurnumenta capura Cy (kKH /m).
Pacuer miis monienn Bunkiepa — @ycca

Oy
C,=—,
1 u
Cz - O
Pacuer mia monenu Ilactepnaka
E
C]_ == P "y
(1—-2vyp?) - He
- Eg - He
276 (1+vy)

Pacuet miis monenu bappamosa
_ ECP
1- ch2) ' Hc’

Cy
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E,p - He

C, = \
2720 - (1-vg?)
Pacuet m1sg monenu [lamknaa
c 1
1= H, 1 )
He 1 o . (% (He_ 1 403
_ f() E- (2) dz fo G(Z) fz E- (2) dz
2= He 1 2
[fo E(2) dZ]

PaccmoTpum pacueT MOIyNst ynpyrocTa st 00beMHOW Mo1e-
mu ocHoBaHus. I[lpu dopmupoBaHMM 0OBEMHOW MOJIENM OCHOBA-
HUS KaXJIOMy 00BeMHOMY KoHeuHoMy djemeHTy (KD) mpucBam-
BaeTCs OPTOTPOIMHBIA MaTepuay, MOIYIH YIPYTOCTH KOTOPOTO
BBIUHCIISIOTCS KaK CpeJHEB3BEIICHHBbIE 3HAUEHUS B Mpejaenax
TOJIIIIUHBI DJIEMEHTA # T0 hopMyIam

zfotcp (z) - dz

top@ o
oy 42

t
Exx =Eyy=———F——

yy 1
fo Exy' (2) dz

ZZ

rie E, - (z), Eyy ' (z) — 3Havenns momyneii gedopmaruyu rpyHTa
Ha TJIyOuHe z (C y4eTOM HEeJIMHEHHBIX (P(PEKTOB U yBETHMUCHUS
MoayJsl eopManuu rpyHra ¢ riryounoit). Kpome toro, Tommuna
o0remubIX KD mocreneHHO BoO3pacTaeT OT BepXHUX (Hambolee
3HAYMMBIX) CJIO€B K HWKHHUM. [Ipu TakoMm mojxojzie He BO3HHMKAET
HEOOXOUMOCTH B Pa3OMEHMM CXKUMAEMOHW TONIM TpyHTa Ha
0oJibIIIOe Yucyo cioeB 00beMHBIX KD (MUHIMATBHOE PEKOMEHY-
€MO€ YHCIIO CJIOCB — 4).
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Jlisi penakTHpOBaHUS YIPYroro OCHOBaHHS TOX (yHIa-

MEHTHOM ILUIMTON BOCIHOJB3YEMCS KHONKOU & , PacIoJIOXeH-
HOW HAa IIaHEJIW MHCTPYMEHTOB. Jlaliee B MOSBUBIIEMCS JUAJIO-

TOBOM OKHE JId OIIPCACTICHUA FJ'IY6I/IHBI CKUMAEMOU TOJIIM IO/

(yHZaMEHTHOH IIATOM HCIOaB3yeM KHONMKy o™ B po-

SIBUBIIIEMCSl JHAIIOTOBOM OKHE 3aJaJldM MIMPHHY [O0JIOIIBbI
dyHIamMeHTa (pUCyHOK 4.3).
Pacuer He,min no n. 5.641 CM 22.13330.20.. X

WupuHa nogowss! PyHaamerTa b [M] |21 4

Hemin[M] 514

OTMeHuTs

Pucynok 4.3 — Onpenenenue riyOuHbI CKMMAEMOM TOJILIN

3HaueHuss KOAPPUIUEHTOB MOCTENN O PAcCUeTHOW MOJIENH
Bunkiepa onpenenstor Mo COOTBETCTBYIOIIEH pacueTHOW MOJIENH.
Cornacno CII22.13330.2011, a umenno — mn. 5.6.41, riyOuna
CXKMMaeMol TOMIU He JOoJkHa ObITh MeHee H,,;,, = (4 + 0,1b).
IIpu 10 < b < 60 M ompenenum 3Hauenue H,,;, (pucyHox 4.4).
[Tapametp (oTHOIIEHHE MOIYJIS AepopMaIii Ha BETBU BTOPHUYHO-
ro Harpyxenus E, k Moaymo E) uCHonb3yeTcs TOIBKO MPU BKITIO-
yeHHOU onuuu «J/IByxcragmiinas padora rpyHra mo CII
22.13330.2011».

Jlanee HaxuMaeM KHOIIKY C IIEJIBI0 KOPPEKTUPOBKHU
HEIOCTAIOIUX MapaMeTpoB Jyis omnpenaesienus kodddunuenta no-
CTEJIM, 2 UMEHHO — 3HAYEHHUS Beca T'PYHTA, BRIOPAHHOTO MPHU OT-
pBIBKE KOTJIOBaHa, Ha YpOBHe MOJOMBHE ¢yHAamenta (B klla).
3navenue onpenensitor mo m. 5.6.33 CII 22.13330.2011 na mecre
Tekyiel ckBaXuHBI. [lapameTp McHomap3yeTcss TOJBKO MPH BKITIO-

yeHHOH ommuu  «/IByxcragmiiHass paGora rpyHTa 1Mo
CII 22.13330.2011».
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3HavyeHWe TIIyOMHBI KOTJIOBaHA paccMaTpPUBAEMOTO 3IaHUS
noanagaet mox nedcreue 1. 5.6.34 CII 22.13330.2011 «IIpu pac-
4yeTe 0caJKi PyHIaMEHTOB, BO3BOJAUMBIX B KOTJIOBaHAX TIIyOMHON
MeHee 5 M, jJomyckaercs B ¢opMmyiie 5.16 He yUHUTHIBATH BTOPOE
cllaraeMoe», OJJHaKO TIOKaXeM, KaK BBITIOJTHSETCS 9TOT pacyerT.

Moaenb rpyHTa X
M ny6uHa CXUMEEMON TOAWW Basa rpyqToB ocHosaHusa( UIM3)
He 8 M []Beoa Home Haumerosanue U3 Moagyne | Koage. | YaensH. | OtHower
. Wra aedopm| Myaccon|  Bec Ee/E
He,min... | |6.14 ‘ M [Mna] [-] | [KH/M3] [-]
Kk 05
1 Mecok menkui 22.00 0.28 21.00 5.00
PacuyeTHan Mogenb 0CHOBaHUA 2 Cynecs 16,00 0.30 19,00 5.00
Bunknepa v 3 Cyraunok 1 19.00 0.32 22.00 5.00
. — 4 CyrauHok 2 15.00 0.34 20.00 5.00
Clmin |9 kH/M3 S
] =
Onuwmu ana pacyeta S
0.25 Wl ar uHTErpUpoBaHUs, M
1 K-T CHIbKEHUA XecTKoCTU
rpyHTa < >

0O YsenuyeHue mMoayna aepop-
MaUWW rPYHTa C rAYGuHOM Ypanute OYUcTUTL

O Teyxcraguitian patora rpyHTa
no CMM 22.13330.2011

Wcnonb3zosats atconotHble otmeTku OTMeTka nogowsb! pyHaamenTa | 100 J
0O He yuuTbiBaTh BEC rpyHTa 50
BbilLE NOAOWEL PYHAAMEHTS 0 Mocne oKOHYaHWA BEINOAHWTE
CTETUMECKUI pacyeT
Beigog
CoKpaleHHbIi BbIB0A
@ Viewer O word Pacuer 0K OTMeHuTs Momouwe CKBaXUHbL..

Pucynok 4.4 — VicxonHble JaHHbIE K pacuery Ko QuireHTa mocreiu

Brimomanm pacueT BCEPTUKAJIILHOTO HAIIPAKCHUA OT co0-
CTBCHHOTI'O BE€Ca I'PYHTA HAa OTMCTKE MO AOIIBBI (byHI[aMCHTa, klla

Ozy = @ * Oggp, “4.1)

rie a — xodbpdunment, npuHEMaeMbplid TO Tabnuie 5.8
CII 22.13330.2011;
Ozg0 — BEPTUKAILHOE HANPSHKEHHE OT COOCTBEHHOTO BeECa

rpyHra, kIla Ha OTMeTKe 10JJ0MIBEI (yHaMEHTa,
Ozgo0 = Y dy, 4.2)
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rie Y — ymenbHBIE Bec rpyHTa, KH/M®, PACIIONOKEHHOro BHIIIE
IOIOTIBBI (PyHTAMEHTA;

d, — ryOuHa 3aj0XKeHus1 (PpyHIaMeHTa OT YPOBHS IOBEPXHO-
CTH TIPHUPOJTHOTO penbeda;

Ougo = 18 + 2,62 = 47,2 l1a,
Oy =1+ 47,2 =472 lla.

Ha pucynke 4.5 mpenctaBieHBl HEIOCTAIOIUAE TapameTphl
Ut oripeniesieHus: kodgdunuenToB nocrenu. [IpenensHast Harpys3-
Ka Ha OCHOBaHME 3a7aHa OOJIbIIEH BEINYMHEI BO M30eKaHUE CHU-
KESHUST MOJTYJISI JIe(OpMAIIHN.

IIpn Haxxatum kHOTKKM «Pacuer» B auaimoroBom okHe «Mo-
JeJIb TPYHTA) MIPOUCXOUT TOCTpoeHHe K03 puimeHToB nocrenmm
yIOpyroro OCHOBaHWS JJIsl TUIACTUHYATHIX 3JeMeHToB. [locne 3a-
BEPIICHUS pacyeTa MCXOJHBIM MPOEKT aBTOMATHUYECKH KOPPEKTH-
pyeTcsl u MOJIb30BaTEII0 MPe/IaraeTcsi COXPaHUTh OTKOPPEKTUPO-
BaHHBIN MPOEKT MO HOBBIM UMEHEM.

Omnpenenenuto KOAPPUIMEHTOB MOCTENH 1O CIEAYIOIIeH uTe-
paruy MpeamecTByeT CTaTUYeCKU pacyeT MOJIeH, KaK MpaBuio,
IpU OTCYTCTBUU 3HAYUTENHHBIX HETMHEWHBIX 3(h(PeKToB BHIMOI-
HSIOT 2—5 WTepaluii moka pe3yibTaThl pacyera (HaAmpumep, IO
0caJIke OCHOBaHHUSI) Ha TIOCIEAHEH U MpeAbIAyIIel uTepamusx me-
PECTaHYT CYIIECTBEHHO Pa3InyaThCsl.

Jlanee mpencTaBieH MPOTOKOJ pacyeTa JaBleHWs Ha TPYHT,
CpeIHETO 3HA4YeHHs OcaIkd (QyHIaMeHTa, TIyOWHBI CXKUMaeMOU
TOJIIH, KO3()(UIIMEHTOB MOCTENHM MO YETBEPTOU UTEpaluu (MM
¢aitna KAPKAC4), ony6nukoBanusiit B [IK Viewer:

— xor4ecTBO AeMeHToB — 1007;

— riryOuHa cxxumMaeMoit rommu He = 6,14 M;

— koadduruent (s onpenenenus H.) K = 0,50;

— muHuManbHoe 3Hauenue C, C; min = 1,00.

— pacueTHasi MOJIeJIb OCHOBaHUS — MO/JiesIb Bunkepa;
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Tabnuua 4.2 — Beibopka pe3ynbpTaToB

Mapaser JlaBneHue Ha c;gzquﬁiﬁ Ocanxa, Cy, C,,
P p rpyHr, klla cM kH/M3 | kH/m
TOJTLIH, M

Maxcumansroe 3152,64 12,11 12,041 |28972.83| 0,00
BHAYEHUE
Homep anemenra 23 27665 25 23 1
Munnvanbhoe sua- 5 g, 7,03 3,841 | 5586 | 0,00
HeH1e
Homep anemenra 27653 27224 27224 | 27653 1
CpenHee 3HaYEHNE 201,46 10,71 6,700 | 3091,03 | 0,00

— Harpy3ka Ha pyHgamenT — 134 241,63 xH;
— OTHOCHTEJIbHAs pa3HOCTh ocanok — 0,0038.

CxBaxuHbl X
AaHHble ANA 0AHOM CKBAXMHbI CKBaMHHBI
KOoOpAHHATBI CKBaXHHDBI % |o Moy g M '_'
OTMETKa YPOBHA NOA3EMHBIX BOA 0 " 2
MpeaensHaa HarpysKa Ha OCHOBaHWe: 1000000000 | kMNa
Bec BbI6paHHOro rpyHTa 0 kNa
Coctas M3 B cKBaMMHE
Homep HaumeHosaHme MM Moayns Koadd. ¥ AenbHBIN OTMETKE
Aedopm, MyaccoHa BeC 3aneraHna
Choa | W3 [Mna] 2] [kHm3] [m]
E MecoK Menkwii v [22.00 0.28 |21.00 100.000
0z |2 Cynecs + [16.00 0.30 |19.00 92,000
3 |3 |Cyrmmocl v [19.00 0.32 [22.00 88.000
4 |4 CyrnMHoK 2  [15.00 0.34 |20.00 76.000 AobaenTs
Yaannte
OTMEHNTL
AoBaenTe cnol ¥ aanuTe cnow(n) MoMowwe
6 CKBaXMHBI X
AaHHble ANA 0AHOM CKBaXHHBI CKBaXHHb!
KoopanHaTbl CKBaXmHb! X |28 MY |20 M [ 1
OTMETKa YPOBHA NOA3EMHbIX BOA 0 M 2|
Mpeas HarpysKa Ha oc 1000000000 | kMNa
Bec bi6paHHoro rpyHTa 0 kMa
Coctas M3 B ckeadmHe
Homep HanmeHosaHme MM Moayns Kosdd. Y AenbHbIH OTMeTKa
aedopm. MyaccoHa Bec 3aneraHna
) || ) [Mna] 5] [kH/m3] ]
E 1 |2 Cynect v [16.00 [0.30 [19.00 100,000
Ez 1 Mecok Menkwi v |[22.00 [o.28 |21.00 90,000
NERNE CyramHoK 1 v [19.00 [0.32 [22.00 84.000
O |4 CyrnuHok 2 v |[15.00 |0.34 |20.00 76.000 AobaemTe
YaanTe
OTMEHNTL.
AobasuTe cnov ¥.aanTe cnow(n) MoMows.

Pucynok 4.5 — KoppekTnpoBka HeJOCTAIOLINX MTapaMeTPOB:

a — s cKBaKUHBI Ne 1, 6 — st ckBaKHHBI Ne 2

Bribopka pe3ynpTatoB pacdeTa NpeacTaBlICHBI B BHuje Tab-

el 4.2.
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4.2 UToroBbIii cTATHYECKUI pacdeT Mo/Ie/ N

B oxnue Bepxnero meHio BbiOMpaeM KomoOumanmm. [lanee
KoppekTupyeM ko3¢ ¢uiuentsl. ChopMupoBaHHbIE KOMOMHAIIUN
Harpy3oK IpezcTaBjeHbl B BUJie TabmuIbl 4.3.

Jlnst uToroBoro craruyeckoro pacueta ¢aitna KAPKAC4.fea

HCOGXO,[[I/IMO BOCIIOJIL30BAaThCS. KHOITKOM . , pacnonomeHHoﬁ
Ha IIaHCJIK HHCTPYMCHTOB. ﬂanee 3alacM IapaMETpbl pacyeTa

(pucynke 4.6).
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Tabnuua 4.3 — KoMGuHaIMK HArpy30K
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MapameTpel pacuéta — X
Tun pacyeta WUrepaunoHHbI pacyet
@ Cratuyeckuil pacyet YyiT HeAMHeMHOCTY ... Her
O Cocreentble konetanua TouHoCTb
CeiicMuyec
CEAChATecKM MNapameTpbl Konuuecteo
COGCTBEHHbIX POPM
O Yeroiimsocts J1anasoH UcKoMbIx
O P opMUpoBaHUE MaTPUL COOCTB. 3HAYEHUM
3HaveHue
JNuarHocTuka
[[] Npoeepka TouHocTH peweHus K3 oners
MNpoBepka opToroHaNEHOCTH 3 nemeHTb!
OcpeaHeHue ¢ Becamu
PacwwpeHHan aHarHoCTHKa MoaenH .
@ MGpraHbmi 1 CornacoBaHHbIe Harpysku
Beisoa pesyneraros -
pesy O Mubpuarsii 2 CornacoBaHHbIe MacChl
¥ v i =
[eniecial i enbete O Nepemewermit WameHeH1e reoMeTpum
¥
osive Moaueukauma ANA 3KCUEHTPUCUTETOB
Yeumua B 060104Kax METPULL KECTKOCTU
NA 6ANOK-CTEHOK
HanpskeHua & ofbemHbIX 3 NeMEHTax &
MHOroNOTOYHBIN pacyéT
Mpoexr [ ]
MpumeyaHue ‘ ‘
WcnonHurens I J
OTveruTs MNomows

Pucynok 4.6 — 3agaHue MCXOOHBIX AAHHBIX JJIsI CTATUYECKOro pacueTa

4.3 Pac4er oCHOBaHHIi 110 I'PyNIIaM NPeebHbIX COCTOSHUI

B mportokone pacueta HEOOXOOMMO 3a(UKCHpPOBATh, HYTO
cpeHee 3HaUeHHE JIaBJICHUs 10J] OJ0IIBON (yHIaMEeHTa COCTaB-
msiet 201,46 kH/M?. Cormacro 1. 5.6.7 CIT 22.13330.2011 cpenHee
3HAYCHUE JIABJICHUS TOJ TOJOIMIBOK (yHIAMEHTa p HE JOJDKHO
IPEBBIIIATh MOKa3aTedb PAacyeTHOIO COMPOTUBJICHUS I'pyHTa OC-
HOBaHUs R, onpeensieMoro 1o Gpopmyie

R =122 My k- byy + Mg dy '+ (Mg = 1)dy -y +
+ M, - cyy. (4.3)

OmnpenennM 3HAYCHHWE PACUYETHOTO COIMPOTHBIICHUS TPYHTa
ocHoBanms R 1o dQopmyme 4.3 A CKBaXWHBI  1:
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Y =13, Yoo = 1.3 (wpu L/ H <1.5) — xosdpduiiuenTs
yCIOBUE  paboOThl,  NpUHUMaeMble 1o  Tabmume 5.4
CII122.13330.2011;

k — xoapdunuent, npuaEMaeMslii paBHbsM k& =1, mpounoct-
HBIC XapaKTePUCTHKHU TPyHTA OIPEJIEIICHBI B TIPOIECCe HEMoCpe -
CTBEHHBIX UCIIBITAHUH;

M, =1,34; My = 6,34; M, = 8,55 — koo punuenTsI, NpuHu-
maembie 1o Tabnuie 5.5 CIT122.13330.2011 (npu ¢ = 32°);

k, = Zb—°+ 0,2 = % +0,2=0,57 1upu mMUpHHE ITOJOIIBEI
¢dbyanamenTa b = 21,4 m;

Yy — OCpemHEHHOE pacdeTHOe 3HadyeHWe YIEeNbHOTO Beca

TPYHTOB, 3aJIETAIONTNX HIKE TOJIOMBHI (C YU€TOM B3BEHIMBAIOIIE-
ro JIecTBUS BOJbl) HA BBICOTE

z=2,+01b=4+01 -21,4=6,14 m;
Y = 17,4 xH/m3;

Y’H — OCPCAHCHHOC PACUYCTHOC 3HAYCHUC YICIILHOI'0 BCCa
I'PYHTOB, 3aJICTAIOIUX BBIIIC IIOJOIIBLI

Y =174 KH/m3;

¢y =2 Klla — pacueTHOe 3HaUYeHHWE YIENHHOTO CIEIUICHUS
IPYHTA, 3aJIETalOIEr0 HENOCPEICTBEHHO 01 II0JOIIBOM’;

d, — royOuHa 3anoxxeHus: pyHnamenrta (MpH IJIMTHBIX (yH-
JAMEHTaX 3a d; MPUHUMAIOT HAMMEHBIIYIO TTyOUHY OT HOJOIIBBI
IUTUTHI 10 YPOBHSI INTAHUPOBKH )

d, =3.82 m;

dp — royOuHa mojBaia, pacCcTOSHUE OT YPOBHS IJIaHUPOBKU
JI0 ToJia TojBaia, M (Ul COOPY)XEHHH ¢ TOJBAJIOM TIyOHMHOM
CBBIIIE 2 M PUHUMAIOT PAaBHBIM 2 M)

db=2M.

123

OmnpenenuM 4YHCIEHHOE 3HAYEHHE PACUETHOTO COMpPOTHBIIE-
Hus rpyHTa ocHoBaHus R (kxlla)
1,3-13

R = T [1,34-0,57-21,4-174+6,34-3,82-17,4 +
+(634—-1)-2-17,4+ 8,55 2] = 1536,04 kIla.

OmnpenenuM 3HAYEHHWE PACUETHOTO COMPOTHBIICHUS T'PyHTa
ocHoBaHUS R 110 hopmyite 4.3 1 CKBOKUHBI 2:

Y1 =125 youo = 1,1 (mpum L/ H <1,5) — KO3pPUIHECHTHI
ycIoBUH  paboOTHl,  TpUHUMaeMble 1o  Tabmume 5.4
CIT 22.13330.2011;

k — xoapduuent, npuHEMaeMsblii paBEbIM k = 1, nmpouHoCT-
HBbIE XapaKTePUCTUKH TPYHTA OTPENeNIeHbl B XOJE Hemocpe-
CTBEHHBIX HUCIIBITAHHIA;

M, =0,98;, My = 4,93; M, = 7,4 — K0O5)PULIKEHTBI, TPUHAMA-
emble o Tabmuie 5.5 CIT 22.13330.2011 (mpu ¢ = 28°);

k, = %0+ 0,2 = % + 0,2 =0,57 npu mwupuHE NOJOIIBEI
bynnamenTa b = 21,4 Mm;

Yy — OCpeQHEeHHOE pacueTHOe 3HadeHHe YEIbHOTO Beca

TPYHTOB, 3aJICTAOIUX HUIKE I1OJOIIBBI (C YUC€TOM B3BCHIMBAIOLIC-
ro JIeiCTBHS BOI[LI) Ha BBICOTC!

z=2,+0,1=4+0,1-21,4=6,14m;
v,=17.4 xH/M;

’YiI — OCpPCIHCHHOC PpaCyYCTHOC 3HAYCHUC YACIIBHOTO BECa
T'PYHTOB, 3aJICTAONINUX BBIIIC 110 JOIIBHI:

Y',, = 17,4 xH/M?;

¢, =16 Klla — pacuerHoe 3HayeHWE YAEIBHOTO CIEIICHHUS
IPYHTa, 3QJIETAOIIEr0 HEMOCPEACTBEHHO M0/ [0 IOLIBOIA;
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d, — riyouHa 3ajnoxenus GyHaaMeHTa (IIpU INIMTHBIX QyHaa-
MEHTaX 3a ¢, IPUHAMAIOT HAHMEHBIIYIO ITyOHHY OT IOJOMIBBI

IUTUTHI 10 YPOBHSI INTAHUPOBKH )
d, =3.82 m;

dp — TmyOWHa ToJBasia, PacCTOSIHUE OT YPOBHS ITAHUPOBKH
JI0 Tojla ToJBajia, M (JUII COOPYKEHHH C TOJBajIOM TJIyOWHOMN
CBBIIIE 2 M MPUHUMAIOT PAaBHBIM 2 M)

db =2 M.
Onpez[enHM YUCJIICHHOC 3HAYCHHUC PACUCTHOI'0 COIPOTHBIIC-

HUS TPYHTa OCHOBAHUS

R=2241.1098-0,57-21,4-17,4 +4,93-3,82-17,4 +

+(493—-1)-2-17,4+ 7,4 - 16] = 1044 xlla.

Hcxons u3 MOACUMTAHHBIX 3HAYEHWM pacyeTHBIX CONPOTHB-
JeHuH rpyHTa cKatuto R (k[la) ¥ COOTBETCTBYIOIIUX XapaKTepU-
CTHK 110 CKBAKHUHAM R (cxpanuma 1) > R(ckpanuna 2)- CAEN0BATENBHO,
JUIL CPaBHEHUSI CO CPEIHUM JaBJ€HHWEM MOJI MOAOHIBOM (yHIa-
MEHTA p UCIOJIb3YeM 3HAYECHHE R (cypanuna2) = 1044 klla.

p =201, 46 < 1044 xIla — yciioBHE BBIIIOJIHEHO.

C nenblo aHanu3a npesenbHbIX Aedopmanuit ocHoBanus QyH-
JTAMEHTa, MCXOJ M3 MOJICUYMTAHHOTO 3HAYECHHUs CPeIHEH OCaaKu
OCHOBaHMsI, IPEJICTABICHHOTO B pa3jene 4.1, B MpoToKoJe pacyera
HE0O0X0IMMO KOHCTaTHPOBATh, YTO COTJACHO JAHHBIM IPUIIOXKE-
nus JI CII 22.13330.2011, a umenno — tabiunst [l.1, npeagenbHoe
3HAYEeHUE CpeIHEH 0CaaKH IPaKAaHCKUX MHOTOATAXKHBIX 37[aHUH C
XKene300eTOHHBIM MOHOJIUTHBIM KapKacoM He JOJDKHO MPEeBBIIaTh
15 ecm = 150 mm.

$=67<S, =150 MM — yCIIOBHE BBIIOIHEHO.
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4.4 Pacuer apMaTypsl B ILUTHTE NEPEKPHITHSI IEPBOT0 ITAKA

C menpio BBIBOJIA B BHIUMBINA ()ParMEeHT IUIHTHI TEPEKPHITUS

. ¥
MEepPBOro 3Taka HEOOXOJMMO BOCHOJb30BATHCS KHONKOW — @
pacroyio’)KeHHOW Ha MaHelu MHCTPYMEHTOB. Jlaiee mocpeacTBOM
KHOTIKH O YCTaHOBUM MPOEKIHUIO Y7, a Janee ¢ MOMONIbIO KHOTI-

xn 20K BBIOMpaeM IUTUTHI TIEPEKPBITHSI TIEPBOTO dTaxa (pucy-
HOK 4.7).

[
o i
1 i I i
-

S / V

|

Pucynok 4.7 — BeiOop ninThl NEPEeKpbITHS IEPBOTO ITaxKa

B pabouem oxHe 0TOOpa3zuTcsi BBHIOpaHHBIM (hparMeHt

CXCMBbI — IJIMTA HNEPCKPBITHA IICPBOT'O 3TAXKaA. I[anee MMoCpeaACTBOM
2y,

&

KHOIIKU ycTaHoBHUM Ipoeknuio XY (pucyHok 4.8).

i i ]

|
[

NVEENY: NV =

PucyHnok 4.8 — [1nura nepekpbITys NepBOro ITaxa
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Jlnst onpenenenus apMUpOBaHUsl IIUTHI IEPEKPBITUS IEPBOTO

H
3TaXXa BOCIIOJIB3YEMCSI KHOIIKOM s , Pa3MENEHHON Ha IMaHeln
UHCTpYMEHTOB. Jlajee 3ajaeM HCXOJHBIE JaHHbIE Ul pacdyera
(pucynox 4.9). Jlyisg 3aBepiieHns BBoJa HakuMaeM KHONIKY «OK».

Beibop Tuna pacyera X
CelficMuyeckue BO3AeNCTBUA PacyeTHbie CONETaHUA YCUNUi
Harpyazku no CHuM |I-7-81* [ nnockas mogens | B ceyeHuax cTepxHed (O Cn 20.13330.2011
Peakuuri onop no KOMGUHAUMAM
Harpyaku no KMK 2.01.03-96 S 008 o ,u
HarpYxeHui
Harpyaku 4na 3aaaHHbIX CNEKTPOB OTBETa 2Keneso6eToHHbIE KOHCTPYKUMK
O NocrynarensHoe BosaelicTeue (O CrepxHesbie anemeHTb (® CN 63.13330.2012
(O BpawarensHoe BosaeicTeMe O Pespa navr
MnacTuHbl O NokaneHeiit pacyer
O DuedeperunancHan Mogens (O DcHosHan apmaTypa (O 3kenopr 8 MPYCK
(® Pacuer apmaTypbi
(O OnacHoe HanpaBneHue BOSAEHCTEUA O WupmHa packpbmua TpewmH

OueHka BKkNaaa Popm KonebaHui Mpoaasnuearie

= KOHCTPYKTUBHBIE 3 NEMEHTBI
(O Mpu nocTynaTenbHOM BO3AEHCTEUU O Korcrpyktuerisie 3 neverme

O /Mpv epausaresuHomM BoaeHCTe Metanauyeckue koHeTpykumu no CMN 16.13330.2011

Warubaemble 3 nemenTbl

(O Peakuus 0 BpemMeHHoi 06aacTU MpOKATHBIE KOAOHHBI U 3 NEMEHTE! PEpM
CKBOZHbIE KOAOHHDI
Mynbcaumu seTpa CeapHbie konoHHel () KOHCTPYKTUBHbIE 3 AEMEHTbI

Harpyaku no CM 20.13330.2011
(O Pacyér non.11.1.8, a, 6 (f2>L)
O Nunamuueckuit pacuér no n.11.1.8, s (f&IL)

Mo pekomeraaumam ULHWUUCK, 2000 r.

O NpegensHan yacTota

O Nepemewerua u yeunus OTMeHuTS Momows

Ycroliusocte
(O PacueTHbie anuHb! CTepxHed
(O 3HepreTuyecKuit aHaNU3 POAU 3 NEMEHTOB

[[] Yuer sapuaumm/morTaxa

Pucynok 4.9 — VcxonHble JaHHBIe 1UIs pacyera

3aaeM HMCXOJIHBIE JaHHBIC NJISI OIMpENeTICHUS] apMHUPOBAHUS
TOpU3OHTANIBHBIX 371eMeHTOB coryacHo CII 63.13330.2012 (pucy-
HOK 4.10).

— Gp — korddunueHT ycnoBuii padboTel 6eToHa 6e3 ydeTa Ko-
sdpdunmenta Gy (G paBeH MPOU3BEICHUIO BCeX K0P PUIIUEHTOB,
kpome Gbl, KoTophle HEOOXOIUMO YUUTHIBAThH COTIACHO M. 6.1.12
CII163.13330.2012;

— Mj,» — OTIOTHUTEIBHBIA KOAPPUIUSHT YCIOBHH pabOTHI
OeToHa 7151 0OCOOBIX COYETAaHMM YCWIIMMA (IS pacueTa Ha CecMu-
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YeCKH€  BO3JICHCTBUSA), NpUHUMAETCs 1o  Tadiauie 6
CII14.13330.2014;

— G5 — K03hUITUEHT YCIIOBHIA PabOTHI s;

— Mj,s — NMOTIOJHATENBHBIA KO3()PHUIMEHT YCIOBHIA pabOTHI
apMaTyphbl JUIsi 0COOBIX COYeTAaHWM YCHJIMH (sl pacdera Ha Ceid-
CMHUYECKHE BO3JIEHCTBHS), TMPUHAMAETcss 1o Tabmuie 6
CII 14.13330.2014.

Jlns1 3aBepiieHns BBoIa HakuMaeM KHOTIKY «OK».

Beton 3aluTHbIN CAOM 3PMaTYPLI Pacuér yeunuit
LA @noPCy MapameTpel AN3 PACHETa Ha TPELMHOCTO., X
e B > (O no komBuHauMAM
Gb [os | Coic AGUHALA LuameTpel cTepxHel apMaTypb! (M)
Mkib 120 CUCTEMbI KOOPAMHAT BepxHAs no ocu T; 12 v
(®) 3 nemerTHbie MCK
BnaxHocTe 4075% v OMCKan HuxHaa noocur: 12 ~
Aprarypa NPOEKTUPOBEHUA
12 v

MpogonsHaa 4400 v BepxHas no ocu s

MonepeyHan 4240 v hsu \3 1 oM JlononHuTensHsI yron HiokHss N0 0CH &

NOBOPOTa BOKPYr OCH t
Gs [1.00 o [3 | e

Mkis [120 o ‘f] oM 0 & rpanycax Monepeynan :

300 [ ysr copsaiioro skcuenTpucyrera JlaHHbie 407 Y4ETa PACKPBITUA TPEWMH

3.00 [ ysér npononeroro usruéa OrpaHuyeHIe WUpKHB! PACKPBITUA TPELWWH:
CTATUYECKU HEONPEABAUMARA KOHCTRUKUMA yyET it n (®) U3 UCAOBUS COXPAHHOCTY APMATYPBI
CTATUHECKH ONPERENUMEA KOHCTPYKUMA

O U3 YCNOBUA OrPEHUIEHUA NPOHUUAEMOCTU
Wmarpynner  Mpoext Buibpars ...

KOHCTPYKUMA
Kommentapuii  BECb BUAUMBIA BparMeHT
0K OTiveruTs Morowe. OrmeruTe Momowe

Pucynok 4.10 — Ucxomuble TaHHBIE IS OTIPENeIEHIsS apMUPOBAHAS
TOPU30HTAJIBHBIX 3JIEMEHTOB

Ilon omnpenenenuem pacueTHeIX coderaHuit ycuwimit (PCY)
HOJ[pa3yMeBaloT MOUCK HauboJiee ONAcCHBIX U3 HUX Ul paccMmar-
puBaeMoro siaeMeHTa. [IpenBapuTelbHO NOJDKEH OBITH IIPOBEACH
JUHEHHBIA CTaTUYECKUH pacdeT KOHCTPYKIUH, 3a/laHbl JOIOJIHU-
TEJIbHBIE UCXOJ/HBIE JTAHHBIE, OTPEJEIIEHBI BO3/ICHCTBUS, AEHCTBY-
IOIME HAa KOHCTPYKIIMIO U YTOUHEHBI UX CBONCTBA.

TepMuH «BO3EHCTBUSA» UCHOJB3YETCs ISl TOrO, 4TOOBI pas-
JIeNIUTh NOHATUS «BO3JEHcTBUEY U «HArpyxeHue». Ilox Harpyxe-
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HUEM MIOHUMAIOT COBOKYIHOCTh Harpy30K B KOHEYHO-3JIEMEHTHOU

MO/IEJIN, HA OCHOBE KOTOPOU CO3JAeTCsl OJIMH BEKTOp HArpy3ku Pi x 5
B KOHEYHO-3JIEMEHTHOH 3a/1a4e: § 3 §'
KU; = P;,i = 1,...,N kaxaoMy HarpyXeHHUIO IpUCBanBaeT- 35

cs MOPSAKOBBIA HOMeEp. B pe3ynbrare pemeHus 3anadd ompeje- |
JIIFOTCSL BEKTOPHI nepemennennii U;, Tie i — HOMep HarpyXeHusl, a %
TaK)Xe€ COOTBETCTBYIOIIME UM YCHIINS B CEUEHUSX SJIEMEHTOB. gg
L3

Jlaee ompezenseM KO3(PQPHUIUEHTHI PACUYCTHBIX COYECTAHUN || e |ofe
yemmaii corsmacao CIT 20.13330.2011. C 1enbro KOHTPOJIST KO-
(UIIUEHTOB pacYeTHBIX COYCTAaHUH YCWIHMHA B TaOIMYHON (dopme

BOCIIOJIb3yeMCs KHOIIKOJ | iz iina | (pucynox 4.11). § R
OnpeaeneHmne pacqeTHbIX COMETAHMI YCUAMIA X
| Ta6M4HaA SOPMA ... | | 0K | H alala
| Ceticvuka v seTep ... | I OrmeHuts ] i =l
F | 00000000 N
X3PaKTEPUCTUKU BOSAEHCTEMM
BosaeicTene Mpynne BosaericTem 2 JB|8|8 ool |ololo
mel | Hecoyeraembie... Slm(m|ma|=|=|=
Harpyxenue s K3-Moneau: |1 Conyrereyiowve... s e 21212
T |"°°"°“*'°° "I Oreaunaenmble...
WeTouHuk | v]

—
3HakonepeMeHHoe K I 3anars Gamma_n... I

Urpeneml(nul(.q,..l Ka: 1 | Cranaaprei . |

Tun soaaeiicTena
MocrosHHoe
DavrensHoe
Kparkosp. pasHomepHoe
Kparkosp. pasHoMepHoe
Kparkosp. pasHomepHoe
Kparkosp. seTposoe
Kparkosp. seTposoe
Ocoboe cevicmuyeckoe
Ocoboe ceficmuyeckoe
Ocoboe cevicmuyeckoe

Harpyxenua

6311
71213
1416
17-20
21-26

Pucynok 4.11 — 3arpy3ka I1ajgoroBoro okHa KOHTpons ko3¢ duumeHTo

Bozgeicreue

10

1

Jlis 3aBeprieHus: BBOJa HakuMaeM KHOINKY «CoOXpaHUTB)»
(pucynok 4.12).

BosneiicTtena  Celicmuka u Berep

o) 3agaHue PCY

W ycwnuait

Pucynok 4.12 — KoHTposib KO3()pUIMEHTOB pacueTHBIX COUETaHN
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C nenpio NOATBEPKAEHUS 3a/]aHHBIX MMapaMETPOB U IPOIOJI-

JKeHUs pacdyeTa HaxkuMaeM KHONIKY «OK» (pucynox 4.13).

Onpegenerme pacqeTHBIX COMETIHMI YCUAMI

I Ta6auyHasa opma ... ] 0K
CevicMuka v BeTep ... OTtmenuTe
XapaKTEepUCTUKW BOSAENCTEMMA Momowe
BosnelicTene 1 v I'pynnb! BosaEMCTEUMA
KommeHTapuii :] Hecoveraemble...
Conyrcreyiowme. ..

Harpyxenue s K3-mogenm :

Tun NOCTORHHOE o~ O6veaunnemeie.

WeTouruk
[pynna kpaHa

S3anare Gamma_n...
3HakonepemMerHoe =

o [

Onpegenvrs KnuKa... Ka: 1 Crasqopret...

X

Pucynok 4.13 — [loaTBepxneHns 3a1aHHbIX NAPaMETPOB

I[anee MMOATBCPIKAACM TIPOJOJIDKCHUC pacdyeTa HaKaTUCM

kHonkH «IIpomoszkuTh)» (pucyHox 4.14).

3apanue Ko3hHUUMEHTOB COYETIHMIA

Koa @pUUMEHTEI CONETaHUIA

Psi6

BoaneiicTeua: Onpegenvs Fi... 1
I
2 Psil  Psi2 Psi3 Psi4 Ps5
3 nonHsie 1 ogieg 1 [osBij0s 08
5 anmrenshbie |1 0.8181¢)1 08181608 |09
§ v
NOCTOAHHOE
OTMeHuTE Momowe

Pucynok 4.14 — IlponomxeHue pacyera
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X

Mnowaas NPoACALHON apMaTypbI

BepxHer: (@) saonb ocu r (Asro)
(O Baonk ocv s (Asso)

nxrer: (O saons oo r (Asru)
(O saons ocu s (Assu)

MAowWwaas NONepeyHoN apMaTypb!
O (asw)

Brabl usobpaxeHni

O mzonurmm (Iso)

(® nsonona (FI)

(O umcna B kanaom ysne (W)
(O no cevennro (S)

[Iporpamma mon0e-
peT HeoOXOoJauMBbIe IIIO-
maad MOIMEepevyHoro ap-
MUpPOBaHUS B ILIUTE Iie-
pekpbitus.  C  1menbro
OTOOpakKeHUsT HW30MOJIeH
IUIOMIAAEH apMHUPOBAHUS
IUTUTBl TIEPEKPBITHS 3a-
JaeM CleyIolue Iapa-
MeTphI (pUCyHOK 4.15).

Ha pucynkax 4.16—

MIN | MAX
LELETETET | i il 4.19 peJICTaBJICHBI
S . OTOOpaKeHUsST  W30MOJISI
McCucrema
ApPMUPOBAHUS TUIATHI TI€-
NG AR PEKpBITUSI LEpPBOTrO 3Ta-
Ka.
Pucynox 4.15 — Bei6op oTobpakenuns
M30M0ei IIomanei apMupoBaHus
IUIUThl IEPEKPHITUSL
=T
W: (I |
Wi | 71
‘ NN K
| | I

A N L { [ :‘
1 |
[ [ |
[ | |
1 || || | | B
ZZ N L‘Al

fa— =] ] = — ] =
[54] 251 38 565 7N 1005 131 21 2545 42

042

Min 4y, = 0 cM%/Mm, Max Ay, = 12,636 cM?/m
Pacuer mo PCY

PucyHok 4.16 — BepxHee apMupoBaHue B0JIb JIOKaJIbHOH ocu R
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8042

M || 1\ —
= <! =4
= = [ = [ ] — =
050 251 38 585 7 1005 "3 21 2545 342
==
8042
Min A4, = 0 cM%/M, Max A, = 5,54669 cM?/Mm
Pacuer no PCY
Pucynox 4.17 — Bepxnee apMupoBaHue BAOJb JIOKATbHON OCH S
FI I |
[ 1] [ s
/DN_ l
Y=Y = | I
L= 7 | |
- T i -
|
] B LI11]
= = - = = [ [

050 251 38 565 n 10.06 131 2011 2545 3142
-

Min 4y, = 0 cM%/M, Max A, = 5,95388 cM?/M

Pacuer mo PCY

Pucynok 4.18 — HuwxHee apMupoBaHue BAOJb JIOKadbHOI ocu R
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* - N
. = @ﬂ | I
= ivaEa am i -
= . | il
| |
| 1 u
[ (L |
H#—t—X
= | | | | ||
050 251 38 566 7 1005 131 01 2545 3142

8042

Min A, = 0 cM?/M, Max A, = 4,60004 cM?/m
Pacuer nmo PCY

Pucynok 4.19 — HwxHee apmupoBaHue BIONIb JIOKaJIbHOW ocH S

AHAJIOTMYHO BHIIOJIHICM pacdeT OCTAJIbHBIX T'OPU30HTAJIbHBIX
QJICMCHTOB KapKaca.

4.5 Pacyer Ha npogaB/IMBaHHe IVIUTHI ePEeKPbLITHSA
NEepPBOro TaxKa

Hecymyto cnocoOHOCTh IIIUTHI MEPEKPHITHS MEPBOT0O 3Taxa
Ha npozasirBanue oneHuM coriacHo CII 63.13330.2012.

Pacuer anemeHTOB 6€3 monepeyHol apMaTyphl Ha MIPOJABIIH-
BaHUE IpPH JIEHCTBUM COCPEJOTOUYEHHOW CHIIBI HPOU3BOJAT M3
yCJIOBUS

F < Fput,

rze F- cocpeloTOueHHas CUJla OT BHEITHEH Harpy3KH;
Fp 16— TIpEZieNIbHOE YCHIIME, BOCTIPHHUMAEMOE OETOHOM.

VYeumue Fy oy Onpenenstor no Gopmyiie
Fpuit = Rpe * Ap,
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rae Ry - pacueTHoe CONpPOTHBIIEHHE OETOHA OCEBOMY pacTsikKe-
HUIO JJIsI IEPBOM T'PYIIIBI TPEIEIIBHBIX COCTOSIHUN;

Ap— TIOIAIh PAcUETHOrO MOIMEPEYHOro CEYeHUs, pacrosio-
XKeHHOTro Ha paccrossHud 0,5h; OT rpaHHIBI TUIOMIAN ITPUIIOKE-
HUS cOcpeoToUeHHOM criibl F ¢ paboueit BEICOTOM ceueHus h.

[Lmomaae pac4eTHOTO MOMEPEYHOTO CeYEHUsI A OmpeenseT-
cs 1o popmyite

Ap =u-hy,

r7ie U — IePUMETP KOHTYpa PacYeTHOTO TIOTIEPEUHOTO CEUCHUS;
ho—- npuBesieHHas paboyvast BEICOTA CEYCHUS,

hO = 0,5 - (hox + hoy),

r1e hoy, hgy — paboyas BBICOTA CE€UEHMs JUIs MPOJIOJIBHOM apma-
TYpBI, PacloJI0KEeHHON B HAampaByieHuu oceit X n Y.

Pacuer snemeHTOB ¢ momepevyHoi apMaTypoli Ha MpoaBIUBa-
HUE TpU JCHCTBUH COCPEIOTOYCHHOM CHIIBI MIPOU3BOIST U3 YCIIO-
BUS

F< Fb,ult + st,ult ’

rae Fp ;¢ — IpeielIbHOE yCUIIME, BOCIIPUHAMAEMOE OETOHOM;

Fy e — IpeieNIbHOE YCUIIME, BOCIPUHAMAEMOE IIONIEPEUHOMI
apMaTypoi py Ipo/IaBIMBaHUH.

VYeumue Fiy, ¢, BOCIPHHMMAEMOE IONEPEYHON apMaTypow,
HOPMAJIBHOW K MPOJOJILHOW OCH »JIEeMEeHTa M PACHOJIOKEHHOMH
PaBHOMEPHO BJOJIb KOHTYpa PAacyeTHOTO TOMEPEYHOTO CEeueHHUs,
omnpejensiercs o Gopmyie

Fowuir = 0,8 qgy ' 1,

T7ie (g, — YCWIHE B IOINEPEYHON apMmarype Ha CIUHHILY JUTHHBI
KOHTYpa PacdeTHOTO IOTIEPEYHOTO CEUCHHS, PaClOJIOKEHHOH B
npenenax paccrosaus 0,5h Mo o6e cTOpOHBI OT KOHTYpa pacyeT-
HOT'O CEYEHHUSI, ONPEICIIEMOT0 10 (hopMyJie
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Qe = Rsy * Asw
sw s, )
rae R, - pacueTHOE CONPOTUBIIEHHE MOIIEPEYHOM apMaTyphl pac-
TSDKEHHIO,

Ag,, — TIONIAJb CEYCHUS TIONEPEUHON apMaTyphl C IIATOM Sy,
pacroJio)keHHast B Inpejaenax paccrosaus 0,5h, mo ode CTOPOHBI
OT KOHTypa pPacueTHOIrO IMOMEPEYHOTO CEYCHHS IO MEPUMETPY
KOHTYpa PacuyeTHOTO MONEPEYHOTO CEUCHHUS;

Sy — PAcCTOSIHME MEXIy XOMYTaMH, U3MEPEHHOE IO JIJTHMHE
SIIEMEHTA,

U - IepUMETpP KOHTYpa pacueTHOTO MOTEPEYHOTO CEUCHHS.

Pacder snemenTOB O3 momepeyHoOl apMaTyphl Ha MPOIaBIIH-
BaHUE TPU COBMECTHOM JICHCTBUH COCPEIOTOYCHHBIX CHJIBI U W3-
ruOaroIIero MOMEHTA IPOU3BOIUTCS U3 YCIOBHS

F M
+ <1,
Fpute  Mpule

rae F - cocpetoToueHHas cujia OT BHEIIIHEH Harpy3Ku;

M - cocpenoTOYeHHBIM W3rudarmuii MOMEHT OT BHEIITHEH
Harpy3KHu;
Fp e 1 My 14 — TIpEJICTIBHBIE COCPEIOTOYEHHBIE CUJIA M U3IH-

6aIOHlHﬁ MOMCHT, KOTOPBIC MOTYT OBITH BOCIIPUHATBL OCTOHOM B
PACYCTHOM NOIICPEYHOM CCUCHHUU IIPU UX PA3ICITIBHOM JIeHCTBHM.

IlpenenbHblii n3rubatromuii MoMeHT My ), ONpenensercs o
dbopmyre
Mpie = Rpe * Wy by,

rame R pt — PaCdCTHOC COIIPOTUBJICHUC OeToHa OCCBOMY pacTsAXKe-
HUTIO JIJIsA nepBoﬁ rpynmbl ITpeACIIbHBIX COCTOSIHUIA;

Wp, - MOMEHT CONpPOTHBJIECHHS PACYETHOTO IOTEPEYHOTO Ce-
YEHUS;

h, - mpuBeneHHas pabodasi BBICOTA CEUCHHSI.
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[Ipu neiicTBuM M3rubOAOMIMX MOMEHTOB B JIBYX B3aUMHO TI€p-
[EHIUKYJISIPHBIX [IJIOCKOCTAX pacyeT NPOU3BOIUTCA U3 YCIOBUSL
F My My

+ + <1
Fpuit  Mpxuit  Mpyuit

PacdeTr mpodHOCTH 37€EMEHTOB C MONEPEYHON apMaTypod Ha
IIPOJIABJIMBAHUE IPU JEHUCTBUHM COCPEIOTOYEHHOW CHIIBI M M3TH-
OaromMuX MOMEHTOB B JIBYyX B3aUMHO MEPHEHIUKYISIPHBIX IJIOCKO-
CTSAX MPOU3BOJUTCS U3 YCIOBUS

F My My

+ <1,
Fb,ult+st,ult be,ult+Msw,x,ult Mby,ult+Msw,y,ult
rne F,M,, My — COCpeIOTOYEHHAs CUJjla M M3rHOArOITNEe MOMEHTBI
B HampaBlieHHsX oceil X U Y, yUuThIBa€MbIe TIpU pacyeTe Ha Ipo-
JIaBJIMBaHUE OT BHEIIIHEW Harpy3KH;

Fpuie 4 Mpxvier Mpy e — TIPENETBHBIE COCPEOTOYEHHBIE CH-
Ja ¥ U3rudaronre MOMEHTHI B HampaBieHus X oceit X ¥ Y, KoTopble
MOTYT OBITh BOCIPUHSTHI OETOHOM B PACUETHOM IOMEPEYHOM Ce-
YEHUU MPU UX pa3JIe]IbHOM JIEUCTBUY;

Fowuie B Msw x uit» Mgw y,uie = TPEIETBHBIE COCPENOTOUECHHbIE
cuia M u3rubaromre MOMEHTHI B HampaBieHusX oceit X 1 Y, KoTo-
pble MOTYT OBITh BOCHPUHSTHI MOMEPEYHON apMaTypoll HpH UX
pa3aeibHOM JENCTBUU.

Yeunmast My, it 1 Mgy, y uie, BOCTIPUHAMAEMBbIE TIOTIEPEYHOM
apMarypoi, HOpMaJIbHON K IPOJOJILHOW OCH 3JIEMEHTA U Pacio-
JIO’)KEHHOW paBHOMEPHO BJOJb KOHTYpa PACUETHOTO CEUYEHUS,
ONPENEISAIOT MpU JIEHCTBUM M3rHOAIOIMIET0 MOMEHTa COOTBET-
CTBEHHO B HarpaBlieHuu oceil X u Y, 4To Mpou3BOJUTCS U3 YCIO-
BUSI

Mswuie = 0,8 * Gow * Weyy

_ Rsw'Asw
rac gsw = Sw ’
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Ry, - pacdyeTHOE CONpPOTHBIICHHE IIOTIEPEUHON apMaTyphl
pacTsHKEHHIO;

Ag,, — TUIOIAIb CEYCHHS IMOMEPEYHOM apMaTyphl C IIaroM
Sw », pacIojiokeHHas B mpejenax pacctostaus 0,5k, o 06e cTopo-
HBI OT KOHTYpa IO €ro MepUMETpY;

Sy — PacCTOSHHE MEXIy XOMYTaMH, U3MEPEHHOE IO JITHMHE
JIIEMEHTA,

W\, — 3HAUYCHHE MOMEHTA COTIPOTHBIICHHUS MONIEPEYHON apMa-
TYpPbI IIPH TPOIABTUBAHUH.

C 1enpio BBIBOJIA B BHIUMBIA (parMeHT IUTUTHI MEPEKPBITHS

IIEPBOTO 3Ta)ka HEOOXOAUMO BOCIHOJIB30BAThCs KHOIIKOM A , pac-
IIOJIOKCHHOM Ha NaHeIW WHCTpyMEeHTOB. Jlanee mocpelncTBOM
KHOTIKM _“OC| BRIOMpaeM CIIEYIOIIHe KOHCTPYKIIUK:

— IUIUTA IePEKPBITUS IIEPBOTO ITAXKA,;

— KOJIOHHBI IIEPBOT0 3TAXKA;

— nuadparMbl )KECTKOCTU IEPBOTO ITAXKa;

— IUIUTA NEPEKPBITUS MOABATIBHOIO ATaXa.

Bapuant BbIOOpa KOHCTPYKIMH IpEJICTaBI€H HA PHCYHKe
4.20.

5|||1|\ ]
|1|/ i

i |
NS IR HiH

Pucynok 4.20 — Bei6op KOHCTpYKLWiA

5
e ——

il

B paGouem okHe 0TOOpa3zuTCs BHIOpaHHBIN (pparMeHT CXEMBI.
3
JHanee mocpeacTBOM KHOIKH @ ycraHaBiuBaeM 3D Buj.

C nenpio 0TOOpakeHus! MOKPBITUS BOCHOIB3yeMCSl KHOTIKOH e ,
BBIOpaHHBIN (PparMeHT cXeMbl IIpeJICTaBlIeH Ha pucyHke 4.21.
st ananuza Hecyiel cioCOOHOCTHU MIUTHI EPEKPHITHS TIep-

H
BOTO 3Taka BOCIIOJIB3YEMCSI KHOIIKOU E , PacmoJIOKEHHON Ha
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MaHeld WHCTpyMeHTOB. Jlanee 3amaeM WCXOIHBIE TaHHBIE IS
pacdeta (Ha pucyHok 4.22). JIns 3aBepiieHus] BBOJA Ha)XUMaeM
KHOTIKY «OK».

Pucynok 4.21 — OtobpakeHre BEIOPAaHHOTO parMeHTa cXeMbl

Breibop Tuna pacyera X
CelcMUYECKUE BOZAENCTBUA PacyeTHble CONETaHUA YoUAUi
Harpyaku no CHuM 1I-7-81* [ nnockas moaens ) B ceyenunx cTepxkHed (€N 20.13330.2011
. Peakuwit onop O no koMEuHaUMaAM

Harpyaku no KMK 2.01.03-96 HarpUKeHM

Harpysku 409 3a0aHHbIX CIEKTPOB OTBETA KeneaoGeToHHbIe KOHCTPYKUMK
(O NocrynarensHoe soaaeticteve (O CrepxHesbie 3neMeHTb! (O CN63.13330.2012
(O BpawarensHoe BoaaelicTere O Petpa nour

MNaacTuHb! (® fNokansHbiit pacyet
O OuepdepeHumransHan Mogens OcHoBHan apMaTypa (O 3kenopr 8 NPYCK
Pacyer apmartypb!
O OnacHoe HanpaBneHWe BO3AENCTBUA WuprHa pacKpbITUA TPELWH
OueHka BKNaAa POPM KONEGHUT ® Npoaaeneatie

- KOHCTPYKTUBHBIE 3 NEMEHTHI
| O Npu nocTynaTenbHoM BO3AEHCTEUN O e

O Mpy BpawaTebHOM Bo3ESHCTE Meranauyeckue koHcTpykuwm no CM 16.13330.2011
Warubaembie aneMeHTb!
(O Peakuua 80 BpeMeHHOM o6nacTu MpOKaTHBIE KOAOHHBI U 3 AEMEHTEI PEPM
CKBO3HbIE KONOHHE!

Myascaum serpa Ceaprbie kononrsl (O KOHCTPYKTUBHbIE 3 NeMeHTbI

Harpyaku no CN 20.13330.2011

(O Pacuér non.11.1.8, a, 6 (I”2>1L)

O Dunareckui pacyér no n.11.1.8, & (f2<fL)
Mo pexomeraaumam LHWUWUCK, 2000 r.

(O NpeaensHaa yactora

O Nepemewenus v younua OTIE Teviis

YeroiumsocTs
(O PacyeTHsle AnuHs! CTEpXHe
(O 3HEpreTUMEcKUil BHANUS POAU 3NEMEHTOE

PucyHok 4.22 — McxoaHble nqaHHble U1 pacyera
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B mogBuBmIEeMCs aMajdoroBOM OKHE Ha)KHMaeM KHOIIKY

Pecver | (pmcynok 4.23).
Pacyer x/6 NAWT Ha NPOAABAMBAHME KONOHHOM X
(® NposoauTe pacyet no PCY Pacuer
(O NposoauTb pacyeT No KOMEUHAUMAM OTMeHuTL

Koa dduureHT yyeta uarubaiowms

Pucynok 4.23 — 3aganue napaMeTpoB Ijs pacyera

Momowe

Jlasiee xoHTpOHpPYeM KOA(PGHUITUESHTHI PaCUeTHBIX COYCTAHUN
yewmmit cormacHo CIT 20.13330.2011, ansa npoaomkeHusT pacueTra

Ha)KAMaeM KHOIIKY = 2T (pucyHok 4.24).
Onpeaenerite pacyeTHbIX COYETAHMIA YCUAKMIA X
TabauyHaa popma .. _OK
Celicmuka U BeTep ... Orerms |
XapaKTepUCTUKU BOZAEMCTBUN MomMowes
BoanericTeve 11~ Tpynneisozaericreui
Kommerrapuit |(0.491,0.871,0.002) Hecoveraembie...
Harpyxenue s K3-mogenu: |21-26 | CongreTeyowye. .. ‘
Tun ocofoe O6veauHsaemble...
Uerounnk celicMueckoe
Ipynna kpaHa

3nakonepementoe [ Ky 3agarb Gamma_n...

1

|Onpeaenuts KnuKa... Ka: Cranaopre!...
Pacuer
BoigecTus ...
Owod @ Viewer (OCSV PesynsTar

Pucynok 4.24 — KoHTpoib k03)(HULMEHTOB PaCUETHBIX COYSTAHUH YCHITHI

3agauM TPYMIbl 3JIEMEHTOB JJsl ONpPENeNeHUs PacUeTHBIX
COUeTaHUH YCUINI B MOSBUBILIEMCS JUAIOTOBOM OKHE «/[00aBHTH

rpynmy» (pucyHok 4.25).
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3apaHue 3nemeHTOB A4n9 onpeaenerna PCY X M HGO6XOI[I/IMI>IC 30HBI INIMTBI IEPCKPBLITHA IICPBOIO I3Ta)Ka
pynnb! 3 nemeHTos Iﬁ (pI/ICYHOK 427)
OK
P I ——,
Yaanure rpynny sz
\Hmbrpgrm
Konuyecteo cevenuii: 2

Pucynok 4.25 — Kontposnb k03()GUIHMEHTOB pacueTHBIX COYETAHUI YCUITHIA

BriGupaem rpynmbl 37€MEHTOB JUIsl OTIPeACNCHUs] PAaCUETHBIX

COUYCTAHWU YCHJIMH B TIOSIBUBIIEMCSI JHAJIOTOBOM OKHE « BbIOOp B
rpaduke» (pucyHok 4.26).

PeaakTMpoBaHMe rpynnbl 31eMEHTOB M KO3GHUUNEHTOB COYETAHMIA

X
Homepa 3 neMeHToB B rpynne
nepensi nochetis | wer | fmz Pucynok 4.27 — OTo0pakeHHe pacCUUTHIBAEMbIX 30H ILTUTHI [IEPEKPHITHS
[ Owenm | Jliis mpoioypKkeHus pacuera B OKHE OOKOBOTO MEHIO HaXKMMa-
| Ynamms | eM KHonKy «Pacuery (pucyHok 4.28).
Koo deuunerTs! covetami i —
BosaeticTeus: Onpeaenvars Fi...| 1 | SiMenie
A . . ! ! } ; OTMeHNTE
2 Psil  Psi2 Psi3 Psi4 Psi5 Psi6
5 nowee 1 [0giE1)1  [oeier[0s 09 PacyeT
2 ammenchie 1081811 0818109 |09
NOCTORHHOE
JlaHHble 4NA pacyeTa celicM. YoM No HopMam YatekucraHa
MaeansHo ynpyraa cuctema (Koad. peaykumnr = 1) 1
MpeaensHas oTHOCUTENBHER HEYNPYras AEPOPMaUUS mu I <X_Y'Z'K°°plq“HaTbl>
[Mpoaomwms | el ETTR Pucynok 4.28 — IIpomomkenue pacdera B OKHe O0OKOBOTO MEHIO
PucyHoK 4.26 — BBIOOp TpyIIITEI 37IEMEHTOB B nosiBuBIIEMCS JMATOTOBOM OKHE ISl POJOJIKEHUS pacue-
C menpio BbIOOpA pacCUUTHIBAEMBIX 30H IUTUTHI MEPEKPBITHS

Ta HaXKuMaeM KHOTIKY «IIpomoskuTsy, janee ¢ 1eNblo MOATBEp-
MIEPBOTO 3Taka Ha MPOJABIIMBAHHUE YKaXKEM ITOCPEJACTBOM KHOIKA

KICHUS 3aIaHHOW TPYNIBI 3JIEMEHTOB HakuMaeM KHOTKY « OK»

(pucynox 4.29).
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PeaakTuposaHue rpynnbl 3neMeHTOE M KO3QHUUMEHTOB COMETAHMI X

Homepa 3 nemeHTos B rpynne

nepebi NOCABAHUM l war Bri6op B
2319 2427 108 i
Ounctute
Ypamure

Koo pPUUMeHTbI COYETaHMUI

BosaericTeus:

Onpeaenure Fi 1
[
2 Psil  Psi2 Psi3 Psi4 Psi5 Psi6
f noAHble 1 0.8181 1 0.8181|03 |09
g .| anrenstee 1 0.8181 (1 08181 09 |09

NOCTORHHOE

JlaHHble 4NA PacyeTa CeicM. YCUAUii No HopMam YabekuctaHa

MaeansHo ynpyraa cuctema (koad. peaykumnr=1) 1
MpogomkuTe OTMeHUTE Momowe
JagaHue 3nemeHToB A8 onpeaenenua PCY X

pynnbl 3 nemMeHToB

[ gl

1| JNo6aeute rpynny Drretans

Yaanure rpynny My e
WamenuTe rpynny
Konuyectso cevenuin: 2

Pucynok 4.29 — Iponomkenus pacdera B okHe « PemakTupoBaHue rpymibl
3JIEMEHTOB KOA(PPUIIMEHTOB COUETAHUITY

[IporpamMma mo3BoJisieT paccuuTarh codetanue ycumuii, B [IK
Viewer OyneT omyOiauMKoBaH NpOTOKOJ pacuera. Jlamee oTkpoercs
JINAJIOTOBOE OKHO HMHTETPUPOBAHHON TPOTpaMMBI IS pacyeTa

IUTOCKUX JKEJIe300€TOHHBIX IUIMT HA MPOJIaBIMBaHUE KOJOHHAMHU
PlatePunch.
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B mosiBuBImIEMCsT AMAJIOTOBOM OKHE 3a/1aéM CIIEIYIOIUE HC-
XOJIHBIE JJaHHBIE JIJIST pacueTa:

— pasMEpPbI CCUCHUA U PACIIOJIOKCHHUEC KOJIOHHBI,

— HOPMATHUBHBIM JTOKYMEHT (J71s1 BBIOOpa METOJMKU pacueTa
IUTUTHI IEPEKPBITUS HA TIPOJABIINBAHNUE);

— mapaMeTphl MaTepuasoB, 3HAUYCHUE MPHUBEICHHON padoyeid
BBICOTHI ITUTHI;

— KO3 PUITUSHTHI YCIIOBHHA pabOTHI;
— CXeMy apMHPOBaHUSI.

3amaHHbIe UCXOHBIE TAaHHBIE IS pacdera MpecTaBlIeHb Ha
pucynke 4.30.

& PlatePunch - Pacuer /6 nauts Ha npogasaneaHue - o X% & PlatePunch - Pacuer x/6 numsi Ha npogameanme - o X
Gaiin  Momows ®aiin  Momows
Konorra Mavra PCY _—Pacw Konowsa Mara PCY Pacyer
T P ———— @Q
CN63.13330.2012 v ho fem) 180 |
Pasnepb CeveHUA KOAOHHLL
Beron Apnposarive wwpuraben] (400 |
Tun GetoHa | Taxensiit N Knacccranu | A240 Vi sscorahilem] m
Knacc no npowiocru |B25 v Ko ®®uument ycnoewt padore
. Pacnonoseriie KonoHHb!
) 1IPM KPATKOBPEMeHHOI
Koo @puuuent yenoswis padors: hisdnishis w0 ] P]_ e _EI
NP KpATKOBpEMENHOR (00— HAPYKe:
Harpyake | M ocoBoit T2
- [EN le [a] o
Harpyske 080 AR
npy ocoboit t51_ _ﬂ S o
Harpyake 1.20 L PR S
ok s
B
Nuamerp nonepeuHoit apMaTyps!
ds [rand] 6 v
SawurHei coit 40.0
alem) 20 |
WiHpyiHa MAOLIAKM ApMIUPOBaHIA
Lswxer) [340 ]
Lswy [cm] [0

Pucynok 4.30 — McxonHsle naHHbIE A7 pacdeTa yKee300eTOHHON
TUTATBI HA TPOJABJINBAHNE
C uenplo MpOJOJDKEHUS pacueTra HakuMmaeMm KHOUKy «Pac-
JeT». B mosiBUBIIIEMCS TUATOTOBOM OKHE OYJIyT OTOOpasKeHBI pe-

3yabTaThl pacyeTa (pucyHok 4.31). Haxxumaem xkHOKY «BbIBOA» C
IeMbI0  OMyOJIMKOBaHWS TpoToKosia pacdera B IIK Viewer.
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MpocmoTp pesynbTtaTos

Boisoa

Jlamee mpencTaBiieH IPOTOKOJI pacdera Kee300eTOHHON
IUTATHI TIEPEKPHITHS Ha MpOJaBiIuBaHKe, omyOnukoBaHHbI B 1K
Viewer.

Pacuem jncene3o0emonHoil naumol Ha NPOOAGIUEAHUE
Hcxoannie JTaHHbIE
KoJsionna

Tun cedeHus: MPSIMOYTOJIBHBIH.

[lInpuna ceuenus: b = 40,0 cm.

Bricota ceuenus: 7 = 80,0 cMm.
OTHOCHTETBPHOE PACIIONIOKECHHE: TIEHTPATbHAS.

MonepeyHas apmaTypa
He TpebyeTca

Ilnura

[IpuBenennas pabodas BeICOTa IUTATHL: /g = 18.
Tur: TsKemnblid.

Knacc: B25.

Koaddunuent ycnoBuii paboThI:

— IIpU KpaTKOBpeMeHHO# Harpyske — 1,00,

— npu AnutenabHoil Harpyske — 0,90,

— mpu oco0oif Harpy3ke — 1,20.

Pucynok 4.31 — Omy0nmkoBaHHBIC pe3yJIbTaThl pacueTa

MonepeyHan apMaTypa He TpeGyeTca, NEBaA YacTb YcNoeua npouHocTy (8.95) CMN 63.13330.2012 paena 0.204.

@m
[TelTe)
23
noun
§& s
s B
SE i [m){w]im]im]lw
Sz ¥z = ILnuta: apmupoBanne
5 n =3 —_—
23 E: :
?:chg z Sa8sl2 Knacc: A240.
s33ac8d b ¢ RIS Koadduuuent ycnosuii paGoTsr:
o228 8 S . .
s¥8g 38 I — IIpH KPaTKOBPEMEHHOH U IIUTeNnsHOU Harpy3ke — 1,00
Sp Fpan I E = 9 |= o - - ™ ? ’
BOESFF2C Al R 6oii 1.20
ggggsﬁ:%g R B NEIEIEIE — [IpHu 0COOOU HArpy3ke — [,2ZU.
= O i
Bgpgpse 2 HEH - N MARe Cxema apMUPOBaHHUS: KPEeCTOOOpa3Hasl.
) 2 T 9@ K6 .
gg % % = gg g B = B JlnameTtp moTepeyuHoii apMarypsl: dy= 6 MM.
i3p52088 g1= 3amuTHI c1oi: a = 2,0 cM.
Q%sgggg;i’g g% - N M = W W . =
TEEEELE 2 & [[upuHa mIomagKu apMUpOBaHus 10 ocu X: Ly, = 34,0 cm.
(3] ] -~
sl D A - b [MInprHa MI01IaKK apMUPOBAHUS 110 OCH Y: Lgy,,, = 74,0 cM.

PacuerHbie coueTanust ycunuii (Tadmuiel 4.4—4.6).
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Tabnuua 4.4 — INonHble pacueTHbIE COYETaHUs YCUITUI

Ne o/ F, xH M,, kHm My, kHm
1 80,21 -31,84 -38,02
2 23,47 -22,92 -24,82
3 31,04 -0,65 -22.99
4 73,80 -39,41 -80,05
5 31,70 -16,41 11.27
6 73,38 -39,03 -81,43
Tabnuua 4.5 — JInutenbHble pacueTHbIE COYETaHUS YCUITUT
Ne i/ F, xH My, kH - M My, kH - m
1 58,47 -32,92 -68.,48
2 24,79 -19,64 -24,64
3 26,08 -18,27 -23,00
4 57,84 -34,34 -71,00
Tabnuua 4.6 — OcoOble pacyeTHble COYEeTaHUs YCUITUIA
Ne o/ F, kH M,, kH - M My, kH - m
1 61,32 4,52 -30,53
2 13,77 -62,52 -41,34
3 38,99 30,20 -5,26
4 21,76 -63,61 -42.91
5 36,15 -12,94 31,55
6 41,65 -36,34 -115,17
147

PesyabTaThl pacuera coueranusi ycusmia Ne 1
(mo CII 63.13330.2012)

PacueTHbIil KOHTYp — 3aMKHYTBIM CO CJIEAYIOINIMMH XapaKTe-
PUCTHKAMU:

— IepuMeTp pacueTHOro KoHTypa: u = 312,0 cMm;

— IUIOINAb pacueTHoro ceueHus: A,= 5616,0 cm?;

— abcrucca 1eHTpa TsHKecTH KoHTypa: X = 0,0 cm;

— OpJIMHATA LIEHTpa TSKECTH KOHTYpa: Yo = 0,0 cM;

— MOMEHT COTIPOTHBIIEHUS KOHTYPA;

B110J16 ocut OX: W), = 6805,3 cm?;

B0tk oc OY: Wyy= 88853 cm?.

[Tonepeunas apmarypa He TpeOyercs, jeBas 4acTh YCIOBHSI
npoyHocTH, coryacHo ¢opmyne 8.95 CIT63.13330.2012, pas-
Ha 0,204.

4.6 Pacuer apmaTypsl B Juadparme kecTKOCTH KapKaca

C LICJIbI0 BEIBOJA B BHUIMMBIM (bpar MCHT ):[Hacbpar MBI KXCCTKO-

3 q

CTH HEOOXOJMMO BOCIIOJIB30BAThCSI KHOMKON ﬂ; , pacmooXKeH-
HOM Ha TaHeNd HWHCTPYMEHTOB. Jlamee MOCPEICTBOM KHOIKH
[Einz BBIOMpaeM IUIOCKOCTh JauadparMbl KECTKOCTH (pucy-
HOk 4.32).

PucyHok 4.32 — BeiGop mMThl NEPEKPHITHS IEPBOro 3Taxka
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Pucynok 4.33 — Orobpakenue
nuadparmbl KECTKOCTU

Buibop Tuna pacuerta
Celicmuyeckue BoaaeiicTens
Harpyaku no CHul II-7-81* [ nnockas mogens |
Harpyaku no KMK 2.01.03-96
Harpysku ana 3a0aHHbIX CNEKTPOE OTBETa
O NocrynatensHoe BosaelicTeue

O BpawarensHoe BosnericTEMe

O Duedeperunanshan Mogens

(O OnacHoe HanpaBneHue BO3ALHCTEUA
Ouenka BKA2Qa POPM KoneGaHMi
O Npy nocTynaTenbHoM BOSAEICTEMA

(O Npy BpawaTensHOM BOASHCTEMA

(O Peakuus B0 BpemenHoi o6nacTu

MNynecaunm seTpa
Harpyaku no CMN 20.13330.2011
(O Pacuér non.11.1.8, a, 6 (f2>fL)
O Duramuseckuit packét no n.11.1.8, 8 (f2<1L)
Mo pexomeraaumam LHUUCK, 2000 r.

O NpeaensHan yactora
O Nepemewerus u younua

B paGoyem oxne otoOpa-
3UTCSl BBIOpaHHBIA ()parMeHT
cXeMbl — nuadparmMa >KeCTKO-

ctu. Jlanmee mocpeacTBOM KHOII-
-

KU i YCTaHOBUM TPOEKITHIO
YZ (pucynox 4.33).

JInst onpenesieHus apMupo-
BaHUS IUaQparMbl KECTKOCTH

;S

BOCIIOJIb3YeMCsl KHOIKOM ,
pa3MEIEeHHONW Ha TaHelld WH-
cTpymeHTOB. Jlanee 3amaeM uc-
XOJIHBIE JaHHBIE [UIsI pacueTa
(pucynok 4.34). Jlna 3aBepire-
HUSI BBOJIa HAXKHMAaeM KHOIIKY
«OK».

X
PacyeTHble CONETaHWUA YCUNUi
B ceyenuax cTepxHedn (N 20.13330.2011
Peakuuit onop O no kom6uHaumamM
Har pyxeHuin
Keneso6eToHHbIE KOHCTPYKUMM
(O CrepxHesbie 3nemMeHTb (® Cn 63.13330.2012
(O Peépa naur
MnacTume O NokaneHeit pacuer
(O DcHosHan apmaTypa (O 3kenopr & NMPYCK
(® Pacuer apmarypbi

O Wupura packpsmya TpewwH

MNpogasnuearue

(O KOHCTRYKTUBHBIE 3 AEMEHTI

Meranmuyeckue koHeTpykui no CM 16.13330.2011
Warubaembie 3 neMeHTb!
nDOKa‘THblE KONOHHBI U 3 NEMEHTBI PepM
CKe03HbIE KONOHHBI
Ceaprivie konorHel (O KOHCTPYKTUBHBIE 3 NeMeNTb!
YeroruusocTs
(O PacuetHble anuHb! CTepXHel
(O 3HepreTudeckuit 3HAUS POAU 3 NEMEHTOB

[] Yuer sapuawm/morTaxa

OrveHuTe Momowe

Pucynok 4.34 — 3agaHue UCXOIHBIX JaHHBIX U1 pacyera

149

3amaeM MCXOTHBIE JTAHHBIE JUISl OTIPE/IEICHUs IO apMu-
poBanus auadparMbl kectkoctd coritacHo CIT 63.13330.2012
(pucynox 4.35).

Beron 3aWMTHEIN CAOI 3pMaTYpbI Pacyér yeummit
Bua | TAKEnsi @ noPCY
¥aace 825 0 O no koMEuHauMAM
Gb Ceojictea KomGUHaUMIA
Mkib 1.20 CucTeMbl KoopauHaT
. (®) 3nemenTHbe MCK
B:;»;:zrp: 40:75% % O MCK ana
NPOEKTUPOBAHUA

MpogonbHas  A400 v

Monepewnas  A240 v JononHuTensHbit yron

NOBOPOTa BOKPYr 0cH

Gs [ 1.00 ‘

ws [ T oo
300 E] YYET CAYYANHOrO IKCUEHTPUCUTETS
3.00 D Y4ET NPOAOABHOrO U3ruba

CTATUYECKU HEONPEAENMAA KOHCTPYKUMA [ yur oikocth | I

CTaTU4eCKH ONpeaeMMan KOHCTPYKUUA
< Wmarpynner  Mpoekt Boibpars ...

KommerTapuit  BECh BUAUMBbIN dparmenT

OK Otmerute Momows

I'Iapamerpbl ANA PACHETa Ha TPELWMHOCTO... X

JNuamerpel crepxHen apmMatypbl (M)

Bepxraa no ocu
Huxnas no ocur:
BepxHaa no ocu s
HuxHas no ocu s:

MNonepeyHasn :

JlaHHble 209 Y4eTa PACKPLITUA TPEMH
OrpaHuyeH1e WHpUHb! PACKPBITUA TPEWUH:
(®) U3 YcNBUA COXPAHHOCTH BPMATYPLI

(O U3 YCAOBUA OrPEHUYEHUA NPOHULAEMOCTI
KOHCTPYKUMA

Ormeruts Nomows

PucyHok 4.35 — 3agaHue UCXOIHBIX JaHHBIX U1 pacyera
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Mnowaab NPOAOABHON apMATYPbI

BepxHedi: (@) saonk ocu r (Asro)
(O eaonb ocu s (Asso)

nxrer: (O saons ook r (Asru)
(O saonb ocu s (Assu)

Mnowaak NonNepeYHon apMaTypb
O (asw)

Brab! sobpaxermi

O vzonmrmm (Iso)

(® vzonons (Fl)

(O umcna B kawaom ysne (W)
(O no cevennto (S)

KombrHauns

[Ccucrema

W3MEHNTL AaHHbIE

Pucynox 4.36 — Beibop oTobpakenus
M30M0Nel mIomaneil apMupoBaHus

Kos¢pdunmentsr  pacyer-
HBIX COYETAHWMA YCUJIUUA KOH-
TPOJHpPYEM COTJIaCHO
CI120.13330.2011.

[Iporpamma noadupaet
HEOOXOMMEIe MoTIepEeYHbIe
IUIONIA  ApMUPOBAHUS  THa-
¢parmbr xectkocTH. C IEIBIO
OoTOOpaXeHUsT W30TOJIeH TIJIO-
maJjell apMupoBaHus Jauadpar-
MBI JKECTKOCTH 3aJlaeM CIeIy-
IOIMKue TapaMeTpbl  (PUCYHOK
4.36).

Ha pucynkax 4.37-4.40
MpeICTaBICHBl W30M0JII apMu-
poBaHusl AuadparmMbl KECTKO-
CTH.

LB
= =2 L = |

050 251 38 585 T 1006 131 2011 2545 342

8042

050 251 38 565

8042

==
131 21 2545 3142

Min Ago = 0 cM?/M, Max Ao = 39,209 cMm2/m

Pucynok 4.38 — Onpenenenue 1o pacueTHbIM COYETAHUSIM yCHITUI BEPXHEr0
apMUPOBAHUSI BIIOJb JIOKAJILHOM OcH S

= . = [
050 251 3% 58 7 1005 131 211 2545 3142

8042

Min Ay, = 0 cM?/M, Max A, = 13,9621 cM?/m

PucyHnok 4.37 — OnpeneneHue o pacyeTHbIM COYETaHUAM YCUJIMI BEPXHEro
apMUpOBaHuA BOMb JIOKAIbHON ocu R
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Min Ag, = 0 cM?/M, Max A, = 16,7643 cM2/m

PucyHnok 4.39 — Onpenenenyie mo pacyeTHbIM COYETAHUSAM YCUIUI HUOKHEr o
apMUPOBaHUs BAOJIb JIOKaIbHOI ocH R
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O

o

— |
050 251 38 565

8042

~
=]

1006

=3 - | L
131 011 545 3142

Min A = 0 cM?/M, Max A, = 98, 7061 cM?/m

Pucynok 4.40 — Onpenenenne Mo pacdeTHBIM COYSTAHUSIM YCIIINI HIKHETO
apMUpPOBAHUS BIOJIb JIOKAJILHOU och §

MNnowaab NPOACALHON 3pPMaTYPbI
sepxHer: () saons ocu r (Asro)
(O eaons oo s (Asso)
HkHer: (O saons ocu r (Asru)
(® Baons ock s (Assu)

Mnowaak NonepeYHoN apMaTypbl
O (asw)

Brabl nzobpaxeHni

O uzonurmm (Iso)

(O wusononsa (Fl)

(O umcna B kawaom ysne (W)
(®) no cevennto (S)

MIN / MAX
HanoMXeHne

KombrHauma

[Ccucrema

WM3MEHNTE AaHHbIE

Pucynok 4.41 — 3aganue napamerpa ans

OCpEeAHECHUA 3HAUYEeHUH IJIOIAAN 110 CEYCHUIO

HWOKHETO apMUpPOBaHUsA
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C nenbto ocpeaHeHus
3HQUEHUN IUIOMIANU TO-
MEPEeYHOTO CeUeHUs HUXK-
HEro apMHUPOBAHUS BJIOJb
JOKaJIBHOM ocu S 3aja-
UM COOTBETCTBYIOIIUN
rnapamerp (pucyHok
4.41).

Jlanee mocpencTBoM
KHOIIKM B TUUTAHKE Mepe-

KJIroyaTesen B2 BBIOU-
paeMm cedeHue A Ocpe-
HEHUS apMHUPOBAHUS
mragparMbel  JKECTKOCTH,
(pucynok 4.42).

/) A Y[ Yy

[ ] ]
il

() \ \ ‘ .11/

-/

PucyHnok 4.42— BeiOop ceueHus aj1si ocpeiHeH!s 3HaYeHUH TUoLanu
MOMEPeYHOro CeyeHus HIKHEro apMUpPOBaHUS

B paGouem okHe oTOOpa3WTCsS JTHHHS CEUEHUS, IepeceKaro-
1ast BCe 3JEMEHTHI (PUCYHOK 4.43).

Y "\ AKTaJbHOe
J %\ ceueHue
¥

| TIY Y Y1

=

Pucynok 4.43 — AktyanbHoe ceueHne

Janee Haxxumaem kHoOmKy «Ctrl» u npaByro KHONKY MBIIIN,
BbIOUpaeM napametp «JInHuA-0Tpe30K» (pucyHox 4.44).

Ysen >
W
MnacTuHa >
CrepxeHb >
CeyeHue > | fluHna-oTpesok

JSuHua-beckoHeYHa
Brisoa
Pucynok 4.44 — Beibop napamerpa «JInHNS-0Tpe30K»

Vka3plBaeM 30HY OCpEJHEHUsI, B paboueM OKHEe OTOOpa3HuTCs
SMMIOpa apMUPOBAHUS B TpeJiesiaX BEIOPAHHOTO OTpe3Ka (PUCYHOK
4.45).
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Assu=[ 0.00, 98.71] cm2/m

98.71 —
78.96 —
59.22 —
3948 —

19.74 —

0.00

2 Zif\ IRIRIREL=
3o0Ha
OCpeIHEeHHs

N—
Pucynok 4.45 — 3ona ocpenHeHus

B unpopManioHHOM OKHe MOSBSTCS JaHHbIE [0 3IIOpe pac-
IIpeJIeIEHNs] apMaTyphbl B JaHHOM CEUYEHUHU (PUCYHOK 4.46).

A+ =27.0443
L+ =115 X+ =396
A= 3.036?{99_—806

Ap = 27.9443 Lp =4.15
M= 535546

<X-Y-Z-KoopauHatbl>

Pucynok 4.46 — Undopmarius o 3mope pacrnpeaesieHus: apMaTyphbl

A+ — nnomaab MOJI0KUTEIIBHON YacTH SIIOPHI;

L+ — nnuHa N0JI0KUTEIbHONW YacTH 3IOPHI;

X+ — KoopauHaTa IEHTpa TSAXKECTH TOJIOKUTEIBHOW YacTu
SMIOPHI;

A- — momaabr OTpUIATeIbHONW YacTH SMIOPbL;

L- — IMHA OTPULIATEIBHOM YacTH JIIOPHI;
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X- — KoopauHaTa LEHTpa TSDKECTH OTPHUIATENbHOW YacTH
SMIOPHI;

A, — TLIOIIa/b TOTHOH SITIOPBL;

L, — JUMHa IIOJTHOM SIIOPBI;

M — MOMEHT 3ITIOPBHI.

Jlns ocpenHeHHs] 3HAUYEHWNW HEOOXOIUMO ILIOMAh TMOJTHOM

SIIOPBI A, pa3JIeNINTh HA JUIMHY TIOJIHOM SIIOPBI L, T. €.

27,94/4,15 = 6,73 cM?/m.

OyHKIMS TOJICYeTa TUIOMAJE SIIOp MO3BOJIIET OMpPENEIUTh
CYMMapHYIO IUIOIIAJb CEUeHUs apMaTyphl Ha JaHHOM YydacTKe
JJIEMEHTA.

Ha ocHoBe monydeHHBIX 3HAYEHUI apMUPOBaHMSI KOHCTPYH-
pYyeM ke1e300eTOHHbIE KOHCTPYKIIHH.

4.7 Pacuer apMUpPOBAHUS KOJOHH

C menslo BBEIBOJA B BUIU-
MBI (parMeHT KOJIOHH HeoO-

XO0JUMO BOCIIOJIB30BaTbhCs

. A+ N
KHOIIKON M= | pasMEIICHHOU

Ha TaHeIu HWHCTPYMEHTOB. B
paboueM OKHE OTOOpa3sTCs
KOJIOHHBI (pUCYHOK 4.47).
BriOnpaem KoJIOHHBI cCe-
yenaneM 0,8 x 0,4 M, ¢ dTOMH II€E-
JIBIO BOCIOJIB3YEMCS KHOIIKOM

‘Blé , PacIOJIOKEHHOW Ha Ta-
HeJIM HHCTpyMeHTOB. [lanee

NOCPE/ICTBOM  KHOTIKH | EINZ
BBIOMpaeM YKa3aHHBIE KOJIOH-

PucyHok 4.47 — Bunumblii pparMeHT  gpr (pucynok 4.48).
KOJIOHHbI

X
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Brioupaemas
KOJIOHHA

Pucynok 4.48 — BeiOpanHbie kooHHEI ¢ cedeHueM 0,8 x 0,4 M

B paGouem okne oToOpa-
34TCSl KOJIOHHBI C CEYEHHEM
0,8 x 0,4 M (pucynok 4.49).

Jlns  ompeneneHus pac-
YEeTHOTO COYETaHHs yCHINI B
CCUCHUSX CTEPIKHEH HCIOIb-

s
3YIOT KHOIKY , pa3me-
LICHHYIO Ha IaHEJIN HHCTPY-
MeHTOB. [lanee 3amaeM wuc-
XOJHBIE JaHHBIE I pacueTa
j[ e (pucynke 4.50). [Jlns 3aBep-
So, IIeHWs  BBOJA  HaXHUMaeM
KHOIIKY «OK».

Pucynok 4.49 — KonoHHBI ¢ ceueHreM
0,8 x 0,4 m
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Bribop Tuna pacuera X

CelicMuyeckue Bo3aeNcTBuA PacyeTHble COYETaHUA YeUnui
Harpyaku no CHuM II-7-81* [ nnockaa mogens ) (® B ceveHusx cTepxkHei (® Cn 20.13330.2011
(O Peakuwit onop O no koMEUHaUMAM

arpysK KMK 2.01.03-96 B

Harpyaku no KMK 2.01.03-96 HarpyKeHui
Harpyaku 409 3a0aHHbIX CNEKTPOB OTBETa XKeneao6eToHHbIE KOHCTPYKUMU
(O NocrynarensHoe BozaelicTeNe CTepxHEBbIe 3 AEMEHTbI (O CN63.13330.2012
O BpawarensHoe osaelicTeme Petpa navr
MaacTuHb! O NokansHbit pacuer

O NuepepeHumansHan Mogens OcHoeHaa apMaTypa (O 3kenopr & NPYCK

Pacver apMarypbl
(O OnacHoe HanpaBneHue BO3AEHCTBUA WHpHHE PACKPBITUA TPELWMH

Ouerka Bxnana $opM KoneGaHUi MpoaasnusaHue

. KOHCTPYKTUBHBIE 3 NEMEHTbI
O MNpu NocTYNaTENLHOM BOZAEHCTEUM O Py

O Mpvi BpawiaTensHoM BoaaeRcTE: Meranauyeckue koHeTpykumu no CMN 16.13330.2011
WNaruGaemble 3 nemMeHTbl

(O Peakuua 80 BpeMeHHOI 061aCTH MpOKATHBIE KOAOHHS! U 3 NEMEHTE] PepM

CKeo3Hble

CeapHbie konoHHsl (O KOHCTPYKTUEHbIE 3 neMEHTEI

NOHHBI
Mynbcauum seTpa

Harpyaku no CMN 20.13330.2011

(O Pacuér non.11.1.8, a, 6 (I>1L)

O Dunamuyeckuit pacyér no n.11.1.8, & (f2<IL)
Mo pexomeraaumam ULHUACK, 2000 r.

O Npeaenbran vactora

O Nepemeweris 1 younua OTmeHuTs Momowe

Yerolumsocte
(O PacueTHble anuHb! cTepxHEN
(O 3HepreTUECcKHi aHaMM3 POW 3 NEMEHTOB

[[] Yuer sapuaumm/morTaxa

Pucynok 4.50 — 3agaHne NCXOAHBIX JaHHBIX IJIs pacdyera

KoadduumeHnTsl pacueTHbIX COUETAHUN YCUIIUN KOHTPOJIUPY-
em coryacHo CII20.13330.2011. Jlanee Boimonnsiem «Pacuery.

B mnosBuBIIEMcs 1ManoroBoM okHe BbiOMpaeM «/lo0aBHTH
rpynmy» (pucyHox 4.51).

3apaHue 3nemeHTOB 4N onpeaenenua PCY X

pynnbl 3 nemMeHToB
| 0K |
JNo6aeute rpynny Mo

Yaanure rpynny

Momowe
WamenuTe rpynny

KonuyecTso ceyeruis :

Pucynok 4.51 — 3aganue rpynmnsl 371eMeHTOB
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B nmmanoroBom okne nosiBisiercs «Bwioop B rpaduxe» (pu-
CYHOK 4.52).

PepakTiposaHmue rpynnbl 301eMeHTOB M KO3GGUUMEHTOB COYETAHMI X
Homepa 3 nemeHToB B rpynne
nepebii NoCAEAHUIA war Briop B
rpaguke

 Onpeaesnrs Fi...| 1

Psl Psi2 Psid Psi4 Ps5 Psi6
1 [oms]1  [ossi]os |09
anrenchse 1 08181 1 08181 09 09

JlaHHbIE N9 pacyeTa cericM. YCUAWM No HopMaM Ya6ekuctaHa
WaeanbHo ynpyran cuctema (Koad. peaykumur = 1) 1

ﬂpeaenbﬂaﬂ OTHOCUTENbHAA HEYNpYras AePopmMauus mu

PucyHoK 4.52 — BBIOOp TpyIIIIEI 37IEMEHTOB

C mnoMompl0 KHOTKHU BBIOMpaeM KOJIOHHBI (pHUCY-
HOK 4.53).
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Pucynok 4.53 — BeiOop rpymnibl KOJIOHH

C menplo MpOJOJKEHUs pacyeTa B OKHE BhIOOpa HaXKUMaeMm
kHOIIKY «Pacuery (pucyHok 4.54).

Pucynok 4.54 — [ponomkenus pacuera

[Iporpamma Mo3BOJIUT 3aAIOJIHATH TAOJIHUITYy TPYIII 3JIEMEHTOB
(pucynox 4.55).
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PegakTupoBaHue rpynnbl 31eMeHTOB U KO3 HUUMEHTOB COMETIHMA X

Homepa aneMeHToE B rpynne

nepebiii nocnNeaHui l war A Beibop &
28225 28229 1 fpabme
28236 28240 1 Ao
28256 28280 1

20904 20700 1 v Ypanure

Koa dduuUeHTb! coveTaHui

BosaelicTeua: Onpegesute Fi... 1

Psil  Psi2 Psi3 Psi4 Psi5 Psi6

noAHbIE 1 0.8181| 1 0.8181| 0.9 0.9

anurensHele 1 0.8181 1 0.8181 09 09

NOCTOAHHOE

JlaHHble ANA pacyeTa CeMcM. YCUAMM No HopMam Yabekuctana

MaeanbHo ynpyraa cucTema (koad. peaykumdr = 1) .

Mpogonxure OtmenuTs Momows

PucyHok 4.55 — 3agaHHbIe TPYIIIBI JIEMEHTOB

Janee naxxnmaem KHOTIKY «[IpogosskuTh).
B mosiBuBIIEMCS TMATOTOBOM OKHE KOPPEKTHpPYeM KOIUde-
CTBO ceueHu# (pucyHok 4.56).

JapaHue 31emMeHTOB 4na onpegenerna PCY X
pynnkl 3 nemeHToB
No6asute rpynny e —
Yaanure rpynny Ty 2t

WamenuTe rpynny

Konuyecteo ceyermii : E’

Pucynok 4.56 — KoppekTupoBka KoIM4YecTBa ceueHuil
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Janee naxxumaem kHomky «QOK», mporpamma BBITIOJIHSIET
pacdeTHOe coderaHue ycwmid cedeHnit. CHopMupoBaHHBIN OTYET
oynet BeiBenieH B [1IK Viewer. Jlaee HaxkumaeM KHOTIKY « OK».

C uenplo onpeneneHus: apMUPOBaHUS KOJIOHH BOCIIOJIb3yeMCs

K
KHOIIKOU s , PacIoyioKEHHON Ha MaHelln MHCTPYMEHTOB. Jlanee
3a/1aéM UCXOJIHBIE JIaHHBbIE NI pacyeta (pucyHok 4.57). Jlns 3a-
BEpIIEHHUS BBOIa HAXKUMaeM KHOTIKY « QK.

Beibop TMna pacyerta

CelicMuyeckue BO3AENCTBURA

Harpysku no CHul I1-7-81*  nnockas Mogens )
Harpysku no KMK 2.01.03-96

Harpysku 417 3a0aHHbIX CNEKTPOB OTBETa
O NocrynarensHoe BoaaelicTene

(O BpawarensHoe BosaeiicTene

O NugpdepeHuransHaa Mogens

(O OnacHoe HanpaBneHue BOAEHCTEUA
OueHka BKNaa $opM KonebaHui

(O Npy NocTYNaTEABHOM BOZAEHCTEUN

O MNpu Bpaw aTenbHOM BO3AENMCTEWN

(O Peakuusa 80 BpeMeHHol oénacTu

Mynbcaumu BeTpa
Harpyaku no CN 20.13330.2011
(O Pacyér non.11.1.8, a, 6 (f2>1L)
(O Aunamuyeckuit pacyér no n.11.1.8, & (f2<fL)
Mo pexomenaaunam UHWUCK, 2000 r.

O NpegensHan yactora
O Nepemewenus u youma

X
PacyeTHble CONETaHUA Yeunuii
B ceyenusx crepkHel (O Cn 20.13330.2011
Peakuwit onop O no koMBuHauMAM
Har pyxeHuin
Keneso6eToHHbIe KOHCTPYKUMK
(® CrepxHeBbie 31eMeHTbI (® Cn 63.13330.2012
O Pe6pa naur
MaacTuHb! O NokaneHblit pacyer
(O OcHoeHan apMaTypa (O 3kenopr 8 NPYCK
(O Pacyer apmarypel

O WupuHa packpsTua TpewmH
MNpoaaenueaHue

(O KoHCTPYKTHEHBIE 3 NEMEHTBI

Meranauyeckue koneTpykumud no CM 16.13330.2011
Warubaembie anemeHTol
MNpokaTHbIE KONOHHBI U 3 IEMEHTbI DEpM
CKBO3HBIE KONOHHBI
CeapHbie konoHHsl () KOHCTPYKTUBHBIE 3 NEMEHTS
Yeroliumsocte
(O PacuetHble auHb! CTEpXHEN
(O 3HepreTUYecKuil BHANUE POAU 3 NEMEHTOB

[[] Yuer sapuaumm/morTaxa

OTmMeHuTs Momowe

Pucynok 4.57 — 3amanue UCXOMHBIX TaHHBIX JUTS pacdera TPYTITsl KOJIOHH

3agaeM UCXOJHBIE JAaHHBIE IO IPYIIE KOJIOHH Ul OIpejelle-
Hus apmupoBanus cornacHo CII 63.13330.2012 (pucynox 4.58).
Haxumaem xHOTIKY «/{00aBUTBY.
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OnpeaeneHue apmatypbl B CTEPXHAX X
Mpoexr : [KAPKACA (3D-crepwo) | Cox ]
JlaHHble No rpynnam 3 AeMeHToB

I No6asuTe I [ CeveHue ] | Momowe I

Moo | |_tpwrps_|

| Ygamms || awmrHent cnoit

Peaynerar
OnpeaeneHue apMaTypel BRBacTHE
Mposepka NPpoYHOCTH Moatop @ Viewer
Mposepka TpewwH O word
arepuan
Nuamerp MM Ocsy
Mu (%] max |10 min 0

TN 3AEMEHTa U PACYETHBIE ANUHDI (B METpax)
Croika Lrs O Lt |0
Purens

Yyer BAauaHUA nporuéa Ha Hecywyo cnocoGHOCTL
no HeAePOPMUPOBAHHON Creme

Pucynok 4.58 — 3agaHne MCXOXHBIX JAHHBIX 110 TPYIIIE KOJIOHH

[TosBnsieTcst quanoroBoe okHO «BuiGop B rpadukey (pucy-
HOK 4.59).

3aAaHue rpynnel 31EMEHTOE

Homepa anemeHTos & rpynne

™

nepebii nocASAHWNA war

INE 7l

PucyHok 4.59 — 3aganue rpynisl KOJTOHH
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Jlanee mocpeacTBOM KHOTIKH Box| BBIOMpaeM KOJIOHHBI (pu-
cyHOK 4.60).

K

Pucynok 4.60 — BeiOop rpymibl KOJIOHH

[Ipomomxkaem pacuer B oOkHe BbIOOpa «Pacuer» (pucy-
HOK 4.61).

Pucynok 4.61 — [pomomkenue pacuera

[Iporpamma peanuzyeT 3amoJIHEHHE TAOJIUIBI IPYII dJIeMEH-
TOB (pucyHOK 4.62). Jlanee HaxxumaeM KHONIKY «OK».

B nosiBuBIIEMCS 1MaOrOBOM OKHE 3aJla€éM 3HAYEHHUsI pacyueT-
HBIX JUIMH JJIEMEHTOB (MakCHMajibHasi BBICOTAa JTaxka) (pucy-
HOK 4.63).
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33aaHue rpynnbl 3NEMeHTOB X
HomMepa 3 NeMeHTOE B rpynne
nepebif NOCAEAHUA war [ A OtMeHuTE
28225 28229 1 MNomowe

28236 28240 1
28256 28280 1 BuiGop &
28284 28288 1 LEShS
28304 28328 1 Thaes
28341 28360 1
v Owmeture
annca annen 1
PucyHok 4.62 — 3agaHHble TpyIIbl KOJIOHH
OnpegeneHue apMaTypbl 6 CTEPXKHAX X
Mpoexr : |KAF’KAC4 (3D-cTepsHu) l | 0K |
JlaHHble Mo rpynnam 3 NeMeHTos OTMenuTs
JNoGasure Ceuerue Momowe
Wamenurs ApMarypa
Pacyer
Yaanure 3aWwuTHBI CNoit
Pesynerar
YHuduKkauma
(® OnpeneneHue apMaTypb BimecTie
(O Nposepka npoyHocTH MoaGop @ Viewer
[J Yuer kpyuerua Meroa pewerun
Mposepka TpewwH O word
Marepuan
. Ocsy
Mu [%] max |10 l min IU l
Tun 3neMeHTa U pacyeTHbIE ANUHb! (B MeTpax)
@® Crovika  Lrs |3415 | Lt |3-1 g |
O Purens

Yyer BAuaHUA nporuéa Ha HeCYW YO CNOCOGHOCTL

no HeAePOPMUPOBAHHON CXEME

Pucynok 4.63 — 3aganue pacueTHBIX JUTHH 3JIEMEHTOB

Jlanee mocnenoBaTeNbHO 3aa€M IapaMeTpPhl PACCUUTHIBAEC-
MBbIX 2JIeMeHTOB: «CeueHuey», «KApMatypay, «3aIUTHBIHA ¢J10ii»,
«Yanpuxkanus», «Marepuany

Ha)XUMAacM KHOIIKY «Pacuer».
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(prcyHKH 4.64-4.68).

Pasmepbl cevenuna X
zjoj e
SA PasmMepel ceverma
b=
h
>t h=
b W3 K3-monenu
Ormena Momows
Pasmepel ceveHns X

SA Paamepbl ceveHua
b= | M

h
bt b 2

b Wz K3-moaenu

Otmera MNomowe

PucyHok 4.64 — 3anaHue ceueHuil paccUMThIBa€MbIX JIEMEHTOB
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Cxema apmupoBaHmna X

Tun apMaTypb! : OrpaHuyeHus :

COCPEAOTONEHHAA V| | HeT OrpaHudeHut v =

HE33BUCUMbIE 3HAY. Asl| As2
As1=As2, As3=bsd
As1=As2=As3=As4 »t

PucyHnok 4.65 — ApmupoBaHre pacCUUThIBaeMbIX 2JIEMEHTOB

ToAWMHE 33WMTHOMO CNOA X
SEL ke [3 |

o [oP™ b 5 e [ omenns
R cM Momowe

L
‘he

=10

Pucynok 4.66 — 3aganue TOJNIMHBI 3aIIUTHOTO CIIOSI PACCUNUTHIBAEMBIX
3JIEMEHTOB

MapameTpbl yHUb UKL

O Bes yruduKaumm

(® YHUPHKAUMA NO BCEM CEYEHUAM 3 IEMEHTA

(O YHUPUKAUMA NO CUMMETPUNHBIM CEYEHUAM 3 NEMEHT

O YHUPUKAUMA NO BCEM CEYEHUAM MPYNMbl 3 NEMEHTOB

O gHHQHKauHﬂ No CUMMETPUYHBIM CEYEHUAM IPYNNbl 3 NEMEHTOB

Pucynok 4.67 — 3aganue napameTpoB yHUpUKaLMK
paccuuTbIBAEMbIX 371EMEHTOB
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AaHHble no maTepuany

BeroH
Bua: Taxensit

Knacc B25 v

Apmarypa
v MpogoneHas : | A400 v

MonepeyHan : 4240 v

Mkrs :

NanHble ana Y4yeTa pacKpbirua TpewuH

OrpaHuyeHue WUpKHLI PACKPBITUA TPELWUH:

(® 13 YcNOBUA COXPAHHOCTU APMATYPLI

(O W3 YCAOBUA OrPaHUYEHHSA NPOHUULAEMOCTH KOHCTPYKUMI

Pacyer nonepeyHol apMaTypbl

MPUHUMETE ANUHY 3 NAEMEHTa 33 PACCTOAHWUE MEXQY OMOPaMK

YYET CAYYAMHOr O 3KCUBHTPUCUTETS BnaxHocTe

YYET NPOAOALHOIO U3ruba 40-75% “

CTATUYECKU HEONpeaeNUMan KOHCTPYKUUA

CTaTUYECKU ONpeaenimMan KOHCTPYKUUA

OT™MeHuTE Momowe

Pucynok 4.68 — 3aganue nmapaMeTpoB pacCUNTHIBAEMbBIX 3JIEMEHTOB

CdhopMupoBaHHBI OTUET MO APMUPOBAHMIO CTEPKHEBBIX
aneMeHTOB OyzeT BeiBesieH B [IK Viewer. Jlanee Haxxumaem KHOTI-
Ky «OK» (pucyHnok 4.68).

Jliis yno6cTBa aHanu3a apMUpPOBaHUS KOJIOHH BOCIIOJIB3YEMCSI

KHOIIKOM s , pacIoNO)KeHHON Ha MaHeIn MHCTpyMeHTOB. [lanee
3aJlaéM HCXOJIHBIE JaHHBIE U (POPMHUPOBAHUS KOHCTPYKTUBHBIX
aneMeHTOB (pucyHok 4.69). Jlnsg 3aBepineHusl BBOJA HaKUMaeM
KHOTIKY «OK».
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Beibop TMna pacyera
CelicMuyeckue BOSAENCTBUA
Harpyaku no CHuM II-7-81* [ nnockas Mogens )
Harpyaku no KMK 2.01.03-36
Harpysku 4na 3a0aHHbIX CNEKTPOE OTBETA
O MNocrynarensHoe BoaaelicTeve

O BpawarencHoe sosaencTere

O AuedeperumansHan Mogens

(O OnacHoe HanpaeneHWe BO3AEHCTBUA
OueHka BKAaRa POPM KONEBAHHUIA

O Mpu nocTynaTENLHOM BO3AEHCTEMA

O MNpu BpaWETENLHOM BOZAENHCTEUU
(O Peakuus B0 BpeMeHHOI 06acTU

MNynecauwu seTpa
Harpyaku no CM 20.13330.2011
(O Pacyér non.11.1.8, a, 6 (f2>1L)
O Ouramuseckuit pacyér no n.11.1.8, & (f<(L)
Mo pekomeraaunam LHUACK, 2000 r.

O MpeaensHan yacTora

X

PacyeTHbie CONETaHUA YCUAUIt

B ceueHuax cTepxHed (O Cn 20.13330.2011

Peaxuwit onop O no KoMBUHaUMAM

Har pyxeHuin

Keneso6eToHHbIE KOHCTPYKUMK

CrepxHeBble 3 1eMeHTE (€N 63.13330.2012

Pe6ipa naur

MaacTuHb! O NokanbHblit pacyer

OcHoeHan apmatypa
Pacyer apmMarypbt

WuprHa packperua TpeWwuH

(O 3kenopr 8 MPYCK

MNpoaaenuearue

(®) KOHCTPYKTUBHBIE 3 NEMEHTbI

MeTanauyeckue koHeTpykuud no CM 16.13330.2011
Warubaembie 3 nemeHTbI
MpoKETHBIE KOAOHHBI U 3 NEMEHTBI PEPM
CKBO3HBIE KOAOHHBI
CeapHbie konoHHel (O KOHCTPYKTUBHBIE 3 NEMEHTbI
Yerolumeocte
(O PacyeTHble AnuHbI CTEpXHEN
(O 3HepreTUYECKUit 3HANUS POU 3 NEMEHTOB

O Nepemewerus u younus

OtmeHuTe Momows

B nosBuBImEMcs auanoroBoM okHe HakuMmaeM «Jlo00aBHTH K

rpynney» (pucyHok 4.71).

KoHCTpykTHBHBIE 3nemeH.. — X
[ PYNNbI KOHCTPYKTUBHBIX 3 NEMEHTOB
K2 Ynanute Uz rpynnel
K3
K4 I No6asuTe K rpynne
K5
CBoicTBa KOHCTPYKUMU
ABTOMETUYECKSA YHUPUKUUA
Bce CrepxHu
Banku (® KonoHHb!
MpumMeruTs OtMeHuTs
BrisecTu B... Mokazate rpynno!
@ Viewer (® Texywan rpynna [
W
O Word (O Bce aHanoruuHble [}
(O CSV-paiin
(O Bee anemertol El
Breisoa A3HHOrO BUAS

Pucynok 4.69 — 3aganne nCXOAHBIX JAHHBIX IJIS pacuera

B nosiBuBmemcst muanorosom okue BoioupaeM «llemouxa K9
MaKCHMAJIbHOMH JJIMHBD (pucyHOK 4.70). J{7s1 3aBepiieHus: BBoAa
HaxxumaeM KHOIKy « OK».

DopMUPOBAHWNE KOHCTPYKTUBHBIX INEMEHTOB X
Cnocof ¢opMUpoBaHUA Bua anemenTos
(O No oaxomy K3 Banku
(O Uenouka K3 ceofoaHoi anuHb!
KonoHHb!
(®) Ulenouka K3 MaKeUMansHOM anuHbl
Mcnonb3osaTs UMEIOWWIACA CNMCOK CrepskHu

KOHCTPYKTUBHDBIX 3 NEMEHTOB

OtmeHuTs Momows

Pucynok 4.70 — ®opMupoBaHie KOHCTPYKTUBHBIX 2JIEMEHTOB
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Pucynok 4.71 — ®opmupoBaHiie KOHCTPYKTHBHBIX JIEMEHTOB

Hob6asuTe 3neMEHT K rpynne
KoHCTpYKTUBHBIE
sreverT
NoGasurs

BepHyre

Momowe

PucyHnok 4.72 — JloGaBneHue
3JIEMEHTOB K Ipynie

Jns  3aBepiieHust BBOJA

HaxuMaeM KHomky  «/lo0a-
BHTBY U «BpriiTmy.

B pabouem oknHe ortoOpa-

3uTcst rpymmna snemeHToB Kl
(pucynok 4.73).

Haxumaem kHOnky «BbI-

Bo1» (pucyHok 4.71).

C 1uenpio  NIpOJIOJKEHUS

dbopMupoBaHHsS OTYEeTa B TIO-
SIBUBIIIEMCSI JIAAJIOTOBOM OKHE
Ha)KUMaeM «OK» (pucy-

HOK 4.74).
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I'pynna K1 (tabmumst 4.7-4.8)

JlmmHA KOHCTPYKTHBHBIX 3J1eMeHTOB [M], L = 55.45.
Ceuenue — npsiMoyroJibHUK [cM], b = 80 / = 40.
Tabnuua 4.7 — CoctaB rpynibl CTEPKHEBBIX 3JIEMEHTOB
5
H W M KOHCTpYKTUBHBIH] Homepa KOHeuHBIX 3JIeMEHTOB
P 3JIEMEHT
Hauano | Komnen IHar | Havano | Komner IHar
1 1 i K1 28356 | 28367 11 28353 | 28355 1
"o 28319 | 28323 1 28275 | 28287 12
| 28271 28274 1 28225 | 28239 14
A K2 28352 | 28366 14 28349 | 28351 1
28314 | 28318 1 28270 | 28286 16
28266 | 28269 1 28226 | 28238 12
Pucynok 4.73 —I'pynma anementos K1 K3 28348 | 28365 17 | 28345 | 28347 1
Otuer, chHOPMHUPOBAHHBI MO aPMUPOBAHUIO CTEPKHEBBIX 28309 | 28313 1 28265 | 28285 20
N . 28261 28264 1 28227 | 28237 10
snemeHTOB U BbiBeAeHHBIN B [IK Viewer, npencraBien nanee mno K4 28344 | 28364 20 28341 | 28343 |
TCKCTY. 28304 | 28308 1 28260 | 28284 24
- 28256 | 28259 1 28228 | 28236 8
Beieoa pesynsTaTos so Viewer K5 28360 | 28368 8 28357 | 283359 1
O6UIe Qo Buieog rpynn 28324 | 28328 1 28280 | 28288 8
oo T haae @ Bce 28276 | 28279 1 28229 | 28240 11
O No ewi6opy
DuiHa KOHCTPYKTHBHbIX 3 1EMEHTOB Tabmuma 4.8 — TpeGyemoe KOTMUECTBO apMaTyphl B paCUETHBIX CEUCHHSIX
CPopma U pasMepbl CeYeHUa
K A tots Agws
Cocras rpynne! Czigiga;a A, cm? Ay, cm? Ag, cm? Ag, cm? C;:it CM;/M M,, %
SUs A P eTUpLls Ee et 0,00 2,14 2,14 2,14 | 2,14 | 8,56 0,00 | 0,27
(®) B raiauurom Buae U B BUAe 3MIop 11,88 0,03 0,03 0,03 0,03 0,12 0,00 0,00
(O B TaauyHom Buae 49,68 0,00 0,00 0,00 0,00 0,00 0,00 0,00
(O B Buae aniop 49,68 7,35 7,35 7,35 7,35 29,40 5,13 0,92
55,45 5,58 5,58 5,58 5,58 | 22,32 0,00 0,70
OrmMenuTs

Ha ocHOBe TOJIy4eHHBIX 3HAYEHWH ApMHPOBAHUS JAHHOU
Pucynok 4.74 — Ilponomkenne GpopMupoBanus oTdera IPYIIIBI KOJOHH IPOEKTUPYEM JKEJI€300€TOHHBIE KOHCTPYKI[HH
(pucynox 4.75).
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Asl
cM2

2.14

Mﬂm

0.00 11.88

As2
cm2

214

Mﬂm

0.00 11.88

As3
cm2

2.14

%mm;nuu

735
%%%%g 5.58

0.00 11.88

Asd
cM2

214

%ﬂm

49 68 55 45

o
[
1]

000 11.88

As.tat
cm2

856

%mm;nm

4968 55 45

29.40
2232

0.00 11.88

Asw,
cm2im

0.00

49.68 55.45

0.00

PucyHoOK 4.75 — Dmops! apMUPOBaHUS CTEPKHEH
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49.68 55.45

3AK/IIOYEHHUE

CoBpemMeHHOE pa3BUTHE CTPOUTEIHLHOIO MPOU3BOJICTBA TECHO
CBS3aHO C KCIIOJIb30BAaHUEM KOMIIBIOTEPOB. TeHAEeHIIUU pa3BUTUS
MHPOBOH 3KOHOMUKHU OJTHO3HAYHO YKa3bIBAIOT HAa YCUJIEHHE STOTO
HampaBiieHus: B OyayiieM. B Hacrosiiee Bpemsi KOMIIBIOTEPHI CTa-
1 OOBIYHBIM 00OpyZO0BaHHWEM OOJBIIMHCTBA MPOCKTHBIX WHCTH-
TYTOB U KOHCTPYKTOPCKUX OIOPO. DTO MO3BOJMIIO OT MPOCTEUINIHAX
pacueToB M OIIEHOK OTJEIbHBIX KOHCTPYKIUH, TEXHOJIOTUYECKUX
omnepanuil WIH JOKAIBHBIX TEXHHUKO-PKOHOMHUYECKHX CHUTYalui
MeperTH K HOBOM OpraHU3alMOHHO 00Jiee BBICOKOW cTamuu pabo-
Tel. [Ipu paspaboTke W aHamM3e CTPOUTENBHBIX KOHCTPYKIIMMH,
37IAHUI W COOPYXEHUH 3TO JETATbHOE MAaTeMaTHYECKOE MOJEITH-
pOBaHME, B TOM YHUCJIE€ BBIUACIUTENbHBIA SKCIIEPUMEHT, OTKphIBa-
IOIUHU MYTh K BAPHAHTHOMY ITPOEKTHUPOBAHUIO.

[IpencraBieHHbIe MaTEpPUAIBI CTAHOBSTCS JOCTYIHBIMU TOCIIE
ocoenus [IK STARK ES. PaccmoTpenue u3iokeHHBIX B yUeOHU-
K€ [I0CJIeI0BATeNIbHBIX 9TAll0B OCBOEHUS IPOTrPAMMHOIO MPOYKTa
103BOJIsieT UG PepeHIIpoBaTh €ro0 OCBOEHUE U OTCIECKUBAThH Ca-
MOMY OOydarolemMycsi CTeleHb W3Y4YeHHs] TOTO WM WHOTO Mate-
puana.

[lepBblit 3Tan — co3aHue pacyeTHOM cXeMbl OOBEKTA.

Co3nanue pacyeTHON MoeIu 00BEKTa OCHOBAHO Ha TEXHOJIO-
ruu paboThl ¢ TO3UIMSIMA U HAaYMHAETCS C BBOJA €ro KOHCTPYK-
TUBHOM cxeMbl. JTO JelcTBHE peanu3yercs rpaduyecku B UHTEP-
aKTUBHOM pexkuMme. [Ipu 3TOM MOTYT MCIOJIB30BaThCS MPOTPAMMBI
AutoCAD, ArCon, ArchiCAD wu np. Jlanee u3 co3nanHoi MUKpO-
MOJIeTIM O0BbEKTa aBTOMATHYECKH T'€HEPHPYETCs] €ro KOHEYHO-
9JIEMEHTHAsl pacyeTHasi MOJIEJb, BBIMOJIHSIOTCS OIIEHKA KayecTBa U
ONTUMU3AINS KOHEUHO-3JIEMEHTHON CETKH C IENBbI0 TOJIy4YeHUs
HanboJiee TOYHOTO pe3yibTara pacueTa.

Crenyrouuii stan paGoThl BKIFOYAET OOIIUI pacdeT, B CBOIO
ouepeb COCTOSIIIMIA M3 CTATUYHOIO pacyeTa, pacueTa Ha YCTOM-
YUBOCTh M CBOOOJHBIE KoyieOaHMs. Bce BuIbl pacueToB MOTYT
OBITH BBINIOJIHEHBI C YYETOM I€OMETPUUYECKONW U KOHCTPYKTUBHOU
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HEJTMHEHHOCTH, OOYCJIOBICHHOW OJHOCTOpPOHHEH paldoTo#l diie-
MEHTOB, CBSI3€i, IIapHUPOB U yNPYyroro ocHoBaHus. PacueTr mpo-
U3BOJIUTCS. METOJIOM KOHEYHBIX DSJIEMEHTOB C MpUMEHEHHEM
CTEP’KHEBBIX, a TAKXKE COBPEMEHHBIX IUIOCKUX U OOBEMHBIX dJie-
MEHTOB, IOCTPOCHHBIX HA OCHOBE CMEIIAaHHOTO METOJa WJIU METO-
Jla TIepeMENIeHU U TO3BOJISIOMUX MOIYYUTh JOCTATOUYHO TOYHOE
pemenue. [Ipu pemenun 3amau guHamuku [IK STARK ES wmc-
MOJIb3YEeT HeJMaroHAIbHYIO MaTPUIly pacipe/ieeHHbIX Macc. bia-
roJiapsi TAKOMY IOJIXO/Y JIOCTUTaeTCsl BEICOKAsl TOUHOCTH PEIIeHUS
3aJlad pacuera KOHCTPYKIIMA MMEHHO Ha JIMHAMWYECKUE BO3NIEH-
CTBUS TPU MpUEMIIEMON JUIsl PAKTUKU JTUCKPETU3AIUU CHUCTEMBI
Ha KOHEUHBIE 3JIEeMEHTHI.

Crnenyrommit atam, peamu3yemsbiid [IK STARK ES — 310 koH-
CTPYKTUBHBIE PAaCUeThl CTPOUTEIHHBIX KOHCTPYKIIUH, BBITIOIHSIE-
Mble B COOTBETCTBUH C JACHCTBYIOUIMMM HOPMaMU HPOEKTHPOBaA-
HUSL.

B y4eGHuKe paccMOTpeHBI cielyrolue BUIbl pacyeToB, Bbl-
IIOJIHEHHBIX B IporpaMmmHoM koMmiiekce STARK ES.

Pacuer Ha ceificMuueckoe BO3/IEHCTBUE, peaIn30BaHbIN 110 HE-
CKOJIbKMM MeToJMKaM. Bo-TmepBbIX, pacueTbl MOTYT OBITh BBINOJI-
HEHbl BO BPEMEHHOH 00J1aCTH 110 3a/laHHOH aKkcejleporpaMmme ceii-
CMHYECKOTO JIBU)KEHUSI TpyHTA. BO-BTOPBIX, Mpe/ICTaBIeHbI METO-
JIIKH, peau3yIoliue pacueT B YaCTHON 0o0IacTh Ha OCHOBE JIH-
HEWHO-CIIEKTPAJILHOTO METOA.

OcymiecTBisieTcss pacyeT 10 OIPEEIICHUIO OIIACHOTO HallpaB-
JeHUsT JTMHAMMYECKOTO BO3JIEHCTBUS, W3 OECKOHEYHOIo 4YHcia
BO3MOJKHBIX HaIpaBJIeHUH MOCTYNATeNbHOTO WM BPAIIATEIbHOTO
ceificMUYecKoro Bo3JeWcTBUS. Pesynprarom pacueTa sIBISETCS
oOocHOBaHMe Hanbosee HEOIArOMPUATHOTO CIIy4yas BO3JEHCTBUS,
910, 0€3yCIOBHO, 00ECIIEYNUT BHICOKYIO HAJEKHOCTh MPOEKTHpYe-
MOT0 00BEKTa.

Peanmsyercs pacueT xeine300€TOHHBIX CTEpKHEW W ILTUT IO
JIBYM TpyIlIaM Ipe/elbHbIX COCTOSIHUN. BhinosHsercs npoBepka
IIPOYHOCTH, YCTOMYMBOCTU WM TpeOyeMOro KOJUYecTBa Ipo-
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JIOJIbHOM M MONEepevyHON apMaTypbl B CEUEHMSIX KeIe300€TOHHBIX
aneMeHTOB. OINpeAensioT pacyeTHbIE COYETaHUs YCUIIUN U Harpy-
30K Ha (DyH/IaMEHTBI.

3asepmaroruit atan pacuera B [IK STARK ES — 3710 BRIBOI M
aHaJIN3 pe3yJIbTaTOB pacyeTa.

[IpocMOTp M BBIBOJ pe3yJIbTAaTOB pacdeTa BO3MOKEH rpadu-
yeckd U B Tabmmanoi popme. I'papudeckast cpema IIK STARK ES
UMEeT CIIeAYIOIINe BO3MOXKHOCTH BBIBOJA: OTOOpakeHHe aedop-
MHPOBAHHON CXEMBI 110 OT/JEJIbHBIM HarpyXeHusIM U 10 KOMOWHa-
UM Harpy>KeHdH{, B TOM 4YHCJI€ B peXHUME aHMMAllUW, MOCTpOe-
HUU 3MI0p YCUINW, IEPEMENIECHUNA M PACUETHBIX IUIOMAACH cede-
HUW apMaTypsl 1O JJIMHE CTEPKHEW M 10 YKAa3aHHOMY CEUYCHHIO
IJIOCKHUX 3JIEMEHTOB, IOCTPOCHUS M30JMHUNA U U30TI0JIeH mepeme-
[EHUW U Jp.

Takum 00pa3om, COBOKYMHOCTh MpPeACTaBIEHHBIX BO3MOKHO-
creit [IK STARK ES, ocBemeHHbIx B yueOHUKE, MMO3BOJSIET pe-
IIUTh OCHOBHBIE 33Jaud, CTOSIIUE Mepe] MPOECKTHUPOBIIUKAMHU M
nepes CTyAeHTaMH, oOydarouuMmucs 1o HanpasieHuto «Crpou-
TEJNBCTBOY, KaK HA YPOBHE KBaIH(UKAIIMN OakalaBpa, TaK U Maru-
CTpa, YaCTUYHO aBTOMATHU3UPOBATH MPOIIECC MPOEKTUPOBAHUS U
paccMOTpeTh BapUaHThl IPUHUMAEMbIX PEIIEHUN Ha COBPEMEHHOM
000CHOBaHHOM YpOBHE.
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NMHHOBAIIMOHHBLIX ITPOEKTOB B CTPOUTEJIbCTBE

Memoouueckue yxazanusi
no OUCYUNIUHE
U 015 CAMOCMOAMENbHOU pabomol

CocraBurenu:
Jerrsapes I eopruii Bnagumuposuu
HerrsipeBa Onbra ['eoprueBHa
JMaupo Imutpurii AHATOJIBEBUY

dopmar 60 x 84 Y16

Tunorpadus Kybanckoro rocyaapcTBEHHOTO arpapHOro YHUBEPCHUTETA.
350044, r. Kpacnonap, yn. Kanununa, 13



