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BnekmpoHHbIlt ClNPagoyYHUK VIHXeHepa

BBepeHue

OCIMPN 2013 npeacTtaBnsaeT coboto 3nekTpoHHbih ClPaBoYHMK WHXeHepa W COOAEPXUT CeEpUIo
pacyeTHbIX W CNpaBOYHbIX MNporpamm MOBCEAHEBHOro npumeHeHus. [porpammel, Bxogswme B ICIPU,
NpegocTaBnAOT BO3MOXHOCTb BbIMOMHATL KOMMbIOTEPHBIE pacyeTbl MHOMMX YacTHbIX 3adad, KoTopble
BO3HMKAIOT B MPOLECCE MPOEKTHOW, WMHXEHEPHOW W UCCneaoBaTenbCcKoW paboTbl, U KOTOpble OObIMHO He
BMMCbIBAIOTCS B CTPYKTYPY HONbLUMX NporpaMmMHbIX kKomnnekcos, Takmx kak JINPA-CAMP n MOHOMAX-CATP.
HeobxoanmocTs B pelleHnr yka3aHHbIX 3a4a4 BO3HMKAET Kak Npy BbipaboTke pacyeTHON MOAENU KOHCTPYKLUN,
Tak M NpuW aHanuse pesynbTaToB pacyeTa LENOCTHOW MOAENW COOPYXEHMWS, KakK Npu 9KCMEepTHOW OueHKe
NPOEKTOB, Tak M MpPU TEXHUYECKOM HaA30pe 3a BO3BEAEHMEM 3[aHUs, a Takke BO MHOMMX APYrux cuUTyauusx,
UMEKLLNX MECTO Mpu uccnegoBaHum paboTbl KOHCTPYKLMA, NPU NpoeKTupoBaHun n ctpoutensctee. OCIMPU
rnomoraetT WHXeHepaM W wuccrnegoBaTensiM B MOBCeOHEBHOW paboTe u obecneuyvBaeT MM MNOOAEPXKKY B
NPVHATMN ONTUMASIBHOTO KOHCTPYKTUBHOIO pPeLLEHNS.

B HacTosiwee Bpemsa OCIPU copepxut 6onee 70 nporpamm, Gonbluasi 4acTb KOTOPbIX 00beanHeHa B
pasgenbl MO TemaTuyeckoMy npusHaky. [lporpammbl, peanuaylowme Hambornee BocTpeboBaHHble 3a4auu
TEKyLLero MOMEHTa, a TakKke Y3KOCMNeuManu3npoBaHHble 3adadn BblHECEHbl 3a paMKu pasfdernoB U
npeacTaBneHbl OTAENBHO.

B kHure cogepxatca 6asoBble cBefeHuss o pabote ¢ nporpammamu, Bxoaswmmn B QCMNPU, a Tarke
Heobxoammas TeopeTnyeckas MHopMauns.

O6wwnin nepeyeHb HOPMAaTUBHBIX [OOKYMEHTOB, TMOMOXEHUS KOTOopbiX peanu3oBaHel B OCIPU,
npeactaBneH B CNucke nuTepatypbl. [lepevyeHb HOpPMaTMBOB W APYrMX WCTOYHMKOB, MPUMEHEHHbIX B
KOHKPETHbIX MporpamMMax, ykasaH B OnMcaHum aTux nporpamm.

ABTOpbI BbIpaXalT CaMyto MCKPEHHIOW BrnarogapHOCTb CBOMM KOMferaMm — KOMnnekTnsy paspaboTyumnkos,
KOTOpble y4acTBOBasu B NOCTAaHOBKE 3a4a4, pa3paboTke NporpaMmm v X BHEAPEHUN.




Pasden «Mamemamuka 0515 UHXXeHepa»

1 PA3OEIN «MartemaTtuka ana uHxeHepa»

B oaHHbIV pa3gen BKNOYEHbl cneayoLlme nporpamMmmbi:

1. Onpegenexve nnowagen NIocknx uryp, o6 bLemMoB 1 nnoLwaaen NoBepPXHOCTU OO BEMHbIX TEST;

2. lepemHoxeHue anwp (no dopmynam BepewarvHa, CumncoHa—KopHoyxoBa, a Takke 4YUCMEHHBIM
MEeToAO0M);

3. JlvHenHasa anrebpa:

— OnpeaeneHne obpaTHOM MaTpuLbl;

— Cob6CcTBEHHbLIE 3HAYEHUS U BEKTOPA MaTpULbI;

— PelweHune cucteM nuHeNHbIX ypaBHEHWI;

— YMHOXeHue maTpuupbl Ha maTpuly (BEKTop);

BbluncneHne onpegenutens matpuubl.

HaxoxxaeHune KopHen nonmHoma;

WHTepnonsaumsa yHKuni;

Kanbkynarop 3cnpu:

Kanbkyndarop;

— T[lpeobpa3soBaHne eanHUL, U3MEPEHUS;

— Bbluncnenue onpegeneHHoOro uHTerpana.

o gk

SICINIAA

SAEKTPOHHbIX CMPABOYHUK MHXXEHEPA

-~ -~

;éix; 8 OnpeaeAeHHe naowLasei H o6vemos

> MNporpamma cogepkut bonewoi HaBop HauBonee YacTo BCTPEYAILWKWXCA NNOCKUX duryp U oBLemMHelx Ten, Ana
MaTtemMaTuka Asa KOTOPBIX C NOMOLLEH Fe0METPMYECKUX OpMYN ONPeAenATCA NNoWaau, 0BEemMEl U NNOLEAK NOBEPXHOCTH

MH)KeHepu COOTBETCTEEHHO.

I MepemHoXeHHe aniop
I'IporpaMMa npeAHazHaveHa 4nAa NepemHoKeHWA 3NHP BHYTPEHHW yCMﬂMﬁ PasnUYHOro oMepTaHua ot

CevyeHus EAWHUYHBIX M FPY30BLIX HArPY>KEHWA B 3NEMEHTAX KOHCTRYKUMIA NPY PELUEHUM CTATUYECKM HeOoNpesenmmel
CHCTEM METOA0M CHA. BelNMCNeHNA NPOBOAATCA TPEMA MeTOgamu: No GopmMyne Bepewjaruna, uHTerpanom Mopa
q!l W YHUBEPCANBHEIM YMCAEHHBIM METOAO0M.

AuHeliHag aarebpa

I'IporpaMma npefHasHaveHa Ana pelweHna OCHOBHbIX 3afay JNUHERHON anreﬁpbl: YMHOXKEHWE MaTpUUEBl Ha
MaTpuLy (BEKTOR), BEIMMCNEHWE ONPedenuTeNa MaTPUUE, onpegeneHue oBpatHod maTpuuel, coBcTEEHHBIE
3HAMEHWA W BEKTOPA MaTpUUbl, pelueHne CUCTem NUHEAHBIX ypaBHEHMﬁ.

CraAuYc

CTaAbHBIE KopHH noAMHOMa

KOHCTPYKUHH Mporpamma NpegHasHaveHa ANA onpefeneHua AeHCTEUTENBHBIX W KOMNNEKCHEIX KOPHER AeHCTEMTENEHOMO
nonuHoma Ao 36 nopagka.

WHTepnoasauusa g yHKUMH

Puc.1.1

1.1 OnpepeneHue nnowaagen nnockux cduryp, o6bLEemMoB 1M nnowanenm NOBEPXHOCTU
06bEeMHbIX Ten

Mporpamma copepxuT GonbLlion Habop Hanbonee 4acTo BCTPEYAIOLLMXCS MIOCKUX UTYP M OOBEMHbIX
Ten, Ans KOTOPbIX C MOMOLLbIO FreoMeTpuyeckux (opMyn OonpeaenstoTcs nrowagn, o6beMbl W nnowanu
NMOBEPXHOCTN COOTBETCTBEHHO.

[na Hayana paboTbl ¢ NporpaMmMoit BolGepuTe ABOMHBIM LLENYKOM HasBaHMe nporpammei.




BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa
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B pgwanoroBom okHe OnpegeneHve nnowagen, O6BbLEMOB M nowlagen MNOBEPXHOCTU
reomMeTpUYECKUX Ten LLENYKOM MbILK BbibepnTe HEOOXOAMMYHO NIOCKY Urypy nnm o6beMHoe Terno.

BeeguTe B COOTBETCTBYHOLLME NOMSt UCXOAHBIE AAHHbIE.

Beibepute hopmyny pacuyeTa.

LenkHuTe no kHomnke MNMocunTtathb.

McxoaHble AaHHble AnsA NOCKUX curyp

o QT

AVameTp Kpyra;
pagnyc Kpyra;
Yron pacKkpbITUS KPYroBOrO CErMeHTa UM CeKTopa;

BblcOTa pomba, CTOpOHa TpaneLuum Unu TpeyronbHWka, NoNyoch ANUNca;

CTOpOHa MNPsIMOYroONbHUKA, MapannenorpaMma, Tpaneuun Unu TpeyronbHUKa, BbiCOTa pomba,
nonyocb annunca;
BbICOTa NPSIMOYronbHWKa, Napannenorpamma, TpaneLuy unm TpeyrornbHuKa.

Pe3synbTaThl pacyeTa Ans NAOCKUX (uryp

F — nnowaab durypsl.
McxoaHble naHHbIe ANsi 06 beMHbIX Ten

-

pagnmyc OCHOBaHWSI KOHYycCa, pafguyc BepxXHEero OCHOBaHWS YCEYEHHOro KOHyca, paguyc
umunuHapa, paguyc cdepslt,
pagnyc HWKHEro OCHOBaHUSA YCEYEHHOMO KOHYCa;

anameTp cdepsl;

pa3Mepbl CTOPOH MPSIMOYTONbHOIO Napannenenvneaa Uiy yCeYeHHoOM TpeyronbHON Npr3mbl;
BbICOTa KOHyCa, NUpamuabl, NPsSIMOV MPU3MbI, YCEYEHHOW MMpamMuibl, YCEYEHHOro KOHyca,

UMNUHAOpPa;

nnowianab OCHoBaHUA nNMpamMmunabl, I'IpﬂMOVI NPU3Mbl, Tpeyroan0|7| ycequHoﬁ NPU3Mbl;
nnowanb HWXKHero 1 BepxHero oCHoBaHuA ycequHoﬁ nmpamMmmabl COOTBETCTBEHHO.

PesynbTaTthl pacyeTa Ans 06beMHbIX Ten:

e}
d
a, b, c
h
F
F1, F2
VvV -
S -

obbem Tena;
nnowanb NoBepPXHOCTU 06BEMHOrO Tena.
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1.2 TMepemMHOXeHue ankop

Mporpamma npegHasHadeHa AN NEPEMHOXEHUs NP (€AVHUYHBIX U FPY30BbIX) YCUMUKA Pa3fMyHOro
oYepTaHMsa OT €AMHWYHBIX WM TPY30BbIX COCTOSIHUA B 3MEMEHTaX KOHCTPYKLWA MpU peLleHUn CcTaTUyecku
HeonpegenvMbiX CUCTEM MeToaoM cun. BbluMcneHnss npoBogAtca Tpems MmeTtogamu: no  dopmyne
BepeluarvHa, uHterpanom Mopa 1 yHMBepcanbHbIM YUCTIEHHBIM METOOO0M.

[nsa Hayana paboTbl ¢ NporpaMmmon Bbibepute ABOMHbIM LLENYKOM Ha3BaHME NPOrpaMmel.

le perHoxe HHE anop

Smiopa M2l OfIME AaHHEIE

m]]]:l]]]] DIH]]IU] (% MarnBatowme MameHTEl
" MposankHES CHAs
" MonepedHee chnel

< | i [[mmﬂ\
,rer— = XaDaKTBDHCTHKH CEHEHHA

180.0

Fi= [150 ™ [Bapnanr 1 E= [ 1000000 re
= |(0.001
g F2 = ,50— TH L i
o
| S
419.62cm
L= DT, /R AEe, o=l M= ,—TM |T ﬂ L= |1lJ M
Snropa M2 PesyneTart

(i) R, = (@Y .F@)/EJ
m]IIIm] [m]IIIﬂ RQ:L(FP’F{”MF%”FQFQJ+F3“3F3f23)

i)

=

il

F2 = TH Rl =
Fa= ™ Rz = |0.992063 Cnpaeka
A00.00ck

L=10.00m, ¥=-2500.00, Fe=-250.00. F4= ™ Rch =) 0.392068 Brixo

Puc. 1.3

Q800

C nomoubio Kypcopa 1 Tabynsaummn (Mnu LWenykoM mbiwn) BblibepuTe cooTBeTCTBYOWYO antopy Nel n
antopy Ne2,

B nons F1, F2, F3, F4 BBeguTe opAnHaTbl XapakTepHbIX TOYEK aMtop.

Pagno — kHonkown BblIOepuTe antopbl BHYTPEHHMX ycunui gns pacdeta — Usrubawwme MOMEHTbI,
MpoponbHble cunbl, NonepeyHble cunbl.

Beeaunte xapakrepuctuku ceveHus no BapuanTty 1 unu no BapuaHTty 2:

E, G, I, A, El, EA, GA — mogynb ynpyroctu, MOAyfb CABUra, reoMmeTpuyeckue XxapakTepucTuKM ceyveHus,
XECTKOCTHbIE XapaKTepUCTUKN CeYEHUS.

B packpbiBatowiemcs cnucke Bolbepute eanHuLbl 3aMmepeHus — T unm kH.

BeeguTte L — onuHy yyacTtka B MeTpax.

LLlenkHnTe no kHonke Bbluncnurb.

Pe3synbTaTthbl pacyeTa

BbluncneHne nHterpana Mopa
O6wasn opmyna gnst NEPEMHOXEHMST 3MOP NPOCTPAHCTBEHHbLIX CTEPXKHEBLIX CUCTEM:

. H . B P i .
api = 3| MEMS MY M MEME NN Q0Qy QTG
Pi= i GJ,  GJ ’ '

+
, GJ, EA v Ga GA

R; — BbluucrieHne no dopmyne BepelwlarnHa npoBoautCcA NpW OOHOW U3 3MOP, OYEpPYEHHOW no
HaKMOHHOW MPSIMOW, a BTOPOW — MpsMoyronbHon. lNMpu BbluMcneHMM nNo dopmyre BepelsarnHa ymHoXaeTtca
nnoLiab O4HON aNOpbl HA OpAMHaTY APYror 3Mopbl, PACNONOXEHHYI MO LLIEHTPOM TSXKEeCTU NepBowu;

dopmyna Bepelyaruna:

R, = (Q(l) ~F((:2)) /EJ
1

R, — B cnyyae, ecnvn ogHa M3 3Mop odepyeHa Mo KkBagpaTHOW napaborie unm no HakmoHHOW NPSMOW, a
BTOpas MO HaKMoHHOW nNpsiMoK, npumeHsaeTca dopmyna CumncoHa—KapHayxoga;

Rch — pesynbTaT ans npegplgywimx criydyaeB, a Takke Ans 6onee CnoXHbIX CryvaeB, MOXeT ObiTb
nony4eH YUCMEHHbIMU METOOAMM.
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YcnoBHble 0603Ha4YeHUA Ha cxeme

W — nnowaab antopbl (C y4eTOM 3Haka);
Fc — 3Ha4yeHWe opaMHaTbl B LLEHTPe TSHKECTU 3MtOpb;
L — nonoxeHue LeHTpa TSXKECTM 3Mopbl B CM.

1.3 JluHenHasn anrebpa

I'Iporpamma npegHasHa4veHa Angd peweHna OCHOBHbIX 3a4a4y NMHENHON anrerbu
—  YMHOXeHune MaTpuULbl Ha BEKTOP,

—  YMHOXeHune MaTpuubl HA MaTpuly,

— Bbluncnexwue onpepennTena matpuubl,

JIMHerHas anrebpa

— PeleHune cucteMbl ypaBHeHUI; BelvesTe EoarOKHOCTS
— OnpegeneHune obpaTHOM MaTpuULbl; [Al[BI=[C] [1::30";“]“ T T R
— Bbluucnenve CODCTBEHHbIX 3HavYeHun n
COBCTBEHHLIX  BEKTOPOB  MaTpuubl  (MWHelHast det[A]= 2 e |
LBl
npobnema cobCTBEHHbIX 3HAYEHWN). " )
K o [A] =[B] Haimu cBpamHyi raTpiuy |
ypcopom unun Tabynsiumen Bbibepute Heobxoaumyto
onepauuo (leC. 14) [A').E]{Y}=0 BemHennTe coficTeeHH5E |
LLlenkHWTe no BbIGPaHHOM KHOMKeE. T e TR
B nosiBuBLLUEMCHA AMANOroBOM OKHE C MOMOLLbHO paano— [Alix} ={b} PeLUMTE CHETEMY YpaBHEHMI |
KHOMKKM BblGepuTe BMA MaTpuLbl: :
- Martpuua obwero Buaa; =
— CummeTpuyHasa maTpuua; Puc. 1.4

— TpexanaroHanbHas maTtpuua.
LLenkHnTe no kHonke 3agaTb MaTpuuy (BEKTOP).

YKaxute pasmep MWCXOOHOM MaTpuupbl, nepemMellasl Kypcop MbillM OT JIEBOr0 BEpXHEro yrra no
AnaroHanu, Kak NokazaHo Ha PUCYHKE HUXeE.

B yHnoxT Hatpuny Ha maTpuuy (Bekrop) =10 x] [l yMHoxTE MaTPULY Ha MaTPULY (BeKTOD) o ] 53
MMapaMeTpsl pewaeton 3ana i | Mapamerpe! pewaemol 3aaas | Peaynerare: pewera |
3anatt MaTpULy 3anare Marpuuy [sexTop) I 3anars MaTpuLy I 3anare MaTpUwy (sexTop) |
Texywan pasmepHocTs Matpuusl 0 % 0 TeKyuwan pasmepHOCTb MaTpuue! 4 ¥ 5 TeKyuwan pasmepHoCTb MaTpyue! 5 % 3
t [ 2z [ 3 | + | & R Iz

i 0 1 1 1 1 1 1 1

2 1 1 0 0 1 2 1 0 1

3 o 1 1 0 0 3 1 1 0

A 0 0 1 4 0 1 1
| o

& Marpua ofuero suaa (¢ Marpuua obuwero emaa ' Matpuua oero suaa
i € Ciaverp C CummeTpan Marpiua C CivmeTpien MaTpiIa
€ TpexavaronansHan MaTpuua " TpexauaronaneHas MaTpvua € TpexauaroHansHas MaTpuLa € TpexauaroHansHas MaTpuua
IV Paspewwre dukcaumo cTpoK U cTon6uos ¥ Paspewsrs @uKcaumio cTpok 1 cTontuos
Bowcnas | Bowon | Crpeexa | Bocrro | Bowon Crpaska
Bl vrHoskuTb MaTPULY Ha MaTPULLY (BeKTOp) I [l 553

Mapanerp pewaenoft sanawi Pesynerarei pewerys |

Peaynsrar npousseaeHin

NN o wf e

N o= e owfn
- o wle

1
2
3
4

e Copaska

Puc. 15
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Mocne wenyka neBoW KNaBuMWKW MbIWW B AWarnoroBOM OKHE B COOTBETCTBYIOLMX MOMSX 3ajanTte
YUCIIOBbIE 3HAYEHUS ANEMEHTOB MaTpULbI.

AHanornyHo 3agante BTOPYO MaTpuULy Npu YMHOXEHUM MaTpuLbl Ha MaTpuuy.

LLlenkHnuTe no kHonke BblunMcnuTb.

B onanoroBom okHe NosiBRsieTCs pe3ynbTupytoLlas Matpula n HoBas 3aknagka PesynbTaTbl pelueHus.

OrpaHuyeHne Ha NOpPSAOK pellaeMbiX 3af4ad pasHo 15.

1.4 HaxoxpeHue KOpHel NosiIMHOMa

Mporpamma npegHasHayveHa Ans onpegeneHns AeUCTBUTENbHBLIX U KOMMNEKCHBIX KOPHeW NonnHoma.
ay +a; +ax’ +...+a, x"t+ax" =0,
Mopsagok nonmMHoma n orpaHunyeH 36.

¥ Haxosx AeHve KOpHEA NosUHOMA ) =10f x|
Kea pdprumenTe! nonuHoMa I
2 n—1 n

g, taxtax t.+a x tax —U
YKakuTe cTeneHb NoAMHoMa [n), KOpHI KOTOPOro HEOBXOAMMO OMPEAEAWTE m
[17 + I3 x+ I 2+ anh
[s x ¢ b E x84 [ x'+
[0 X+ X+ X% i
o X% o 2 X o x4
o ¥ [ a4 [0 ¥ [ RS
E X o x4 o 2P Xer
o 4P x> P x4 L
Io % [ B4 P a4 [ 4+
[0 x2 o x o x o o
[ x* =0

" Bce kopHu *Kpurepuii oT6opa W

& Tobko © ASHCTEUTENBHOM HaCTBIC" Uicro shakoe nocne samsmoit |7 v

" Tonbko & MHUMOM HaCTEI" Bomucauts 5> |

Beixoa | Cnpaeka I
Puc. 1.6

Ons ycnewHon paboTbl C nporpamMoi B packpbiBaloLEeMCs CNWCKke B MpaBOW 4YacTu OKHa Bblbepute
cTeneHb NonuHoma.

3apanTe 3HayeHus KoddPUUNEHTOB NONIMHOMA.

Bbibepute npy nomoLLm pagno—KHOMKK:

— BCEe KOPHY;

— TONbKO C AENCTBUTENBHON YacTblo;

— TOJSIbKO C MHMUMOMW YacTbHo.

Mpn aToM Ona [ByX MNOCNegHUX criydyaeB 3ajante 3HadveHne Kputepusa otbéopa, TO e€CTb,. YMCIO,
MeHbLLE KOTOPOro COOTBETCTBYHLLUME YaCcTh KOPHSA ByayT cuMTaThCcs HyNEBbIMM.

[nsa ynpaBneHus hopmaTtom BbiBOAA KOPHEN ykaxute Yncno 3HakoB nocrie 3ansaTomn.

3aTeMm BbIMMCNINTE KOPHWN HaXaB KHOMKY Bbluncnurb.

Pe3yn bTaTbl pac4yeTa

BeluncnsoTtca n otobpaxatotcs 3HaveHuss kopHen (Re( Xi ) — gerictButenbHas Yactb, Im(Xi) — MHMMas
YacTb) COrnacHo BbIOPaHHBIM HACTPOMKaM U 3HA4YeHWE MONIMHOMA Npu NoacTaHoBKe B Hero kopHs CABS[P(X)]
(kopeHb nmoacTaBnseTca 6e3 yyeta opmMaTUpPOBaHUA, ONS KOPHEW TONbKO C OENCTBUTENBHOM UM MHUMOW
YacTb BMECTO OTCYTCTBYHOLLEN YaCTbio CTaBUTCH HYIb).

CABS[P(X)] BbluMCnsieTCs kak MOAYNb KOMMIIEKCHOrO Yucra, Nofy4yeHHoro B pesyrnbtare noacTaHOBKU
COOTBETCTBYHOLLErO KOPHSA B NMOMMHOM.

3ameyvaHue!!! CABS[P(X)] BbiBOAUTCA AN TOro, 4toObl MOMb30BaTENlb MO OLEHUTb KayecTBO
HangeHHOro KopHs. MiHorga BO3MOXHO NepenofiHEHUE Mpu BbIYUCIIEHUM KOPHEW, Toraa B COOTBETCTBYHOLLMX
sYenKax MOryT CTOSATb BMeCTO Umdp cumsorbl 1.#IND, nonb3oBaTbCA TakMMU KOPHAMU HE peKoMeHayeTCs.
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1.5 WHTepnonaumua pyHKUMN

Mporpamma npegHasHayYeHa AN WHTeprnonAuMu TabnuyHo 3a4aHHOM (PYHKUMM Ha HepaBHOMEpPHOM
ceTke.

Hnte pnoaauma diyHKupin

HMureprionsipin

3uavene QyHKIDDE

& [ e [ c [ o [ e [ r [ & [ Ww [ o+ [ 4 ]
[ |1 0 523 78

F 1583 o] -20.86 2458

MerTo/ HEHTeDITOSIAITEL
* Hutepnonanua nonuHoMom Jarpadxa
" JIuHeHHAA HHTEPIOIALHA

Hexompre 3Hay eHma QyHKITHH:

4 | B | © [ © E F G H J
-5
F |90.17985

f

as

153

P

2086 |

5 T T — T 78

H
MNedyaTare cTpaHMuy 3akpeITE MHTEpnOAMpoOBaTE
Puc. 1.7

B Tabnvue 3HaveHne pyHKUMM 3a8anTe B NoOOM Nopsake 3HAaYeHUs opavHaT U COOTBETCTBYOLLNE UM
3Ha4YeHNs PYHKUMNA.

Bbibepute MeTOA4  MHTEpNONAUMW  yKasaHMEM  COOTBETCTBYHOLLEN pagauo—kHomnku. JinHenHas
MHTepNosnsLUUA npegnonaraetT UHTEPNONMpPOBaHME TONBbKO B 061acTu 3aaHHbIX 3HadeHn X; MHTepnonsaumsa
nonuHomom JlarpaHka JonycKkaeT He3HaYMTENbHOE OTKITOHEHNE UCXOOHbIX TOYEK U3 3aaHHOro agunanasoHa X.

MonuHom JlarpaHxa umeeT crnegyoLwmi Bua;

L (x)=iF- (X =Xg)oo- (X =X; 1 X = Xjq)eenna (X = X;,)
n |
5 L0 =x0). (6 =X X =Xisa)- oo (X —xp)
B T1abnvue Uckomble 3HaYeHUs pyHKUMKM BBeanTe 3HaveHns X npu KOTopbix Heobxoaumo onpenennTtb

3Ha4yeHusa pyHKumN.
Haxmunte kHonky UHTepnonupoBaTthb.

PesynbTaTthbl pacyeTa

B Tabnuue WUckomble 3Ha4YeHUS (PYHKLUMM HaMNpOTMB COOTBETCTBYIOLIMX 3Ha4YeHuid X noasATcs
3HayeHus hyHKUMK, KoTopas ByaeT oTobGpaxeHa Ha NosIBUBLUEMCS cxemaTudeckoM rpaduke f(x).

1.6 KanbkynaTtop 3cnpu

Mporpamma Kanbkynsatop 3dcnpu npegHasHadeHa [Afsi BblYUCHEHUS 3HAYEeHWA MaTeMaTUYECKUX
BbIpaXXeHUN, 3afaHHbIX B CTpoKe dhopmyn. MNporpamMmma no3BonsieT ocyLecTBNATL NepeBo eAnHUL, USMepPeHns
M3 OHOW CUCTEMbI B APYrytl0, a TaKKe BblYMCHATb onpeAeneHHbIi MHTerpan BBeAeHHON DyHKUUN B npeaenax
otapgob.

[nanoroBoe OKHO COAEPXKMT TPW 3aKNagku — KanbKynsaTop, npeobpas3oBaHWe efuHWL U3MEPEHMST U
onpeneneHHbIi MHTerpan.

10
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1% | Kanbiynatop

= | Kanbrynarop

KaﬂbKHHF‘TUD]HpeoﬁpasoBaHue E0WHML MSMepeHua | DnpegeneHHeIR MHTerpan] K.anekynarop MNpeofpasoEaHe eamHML HSMEDBHHﬂ]anenenEHHbln w—rrerpan]
Fﬁenme BBIPAHKEHHE, KOTOPOE HEOGXOAHMGO BEIMHE AMTE: J BrifiepuTe Tpefyemble BIMHHLE! HSMEDEHHA |E§’ Mepkl nagneHUa j
factorial(5]+(15%24.5)-4 = [0 Mepb! nuneinos
. 010mgr2 KrAKE.MM 1000 Kla £7 Mepel nnowaged
4835 KDI‘IMDDBaTb| OYHETHTE HETOPMIO BOpMYi | q Mila| G Mepe ormemos
10,1972 BIGEEED 1 &
fotsr2 Mo M
& Deg © Rad arc | hup | KoHoTaHTel | HEDEMEHHbIE| 10372 KT /KB am 0.085788 /KB
Mepbl MOMEHT S CHABL
KM KB M T/KE.
infx] | zeclx] | Infx] | " | 7 | ] | 9 / | msz 847347 2 Mepeiyrnoeee
0000101972 T/REMM 95,2612 T/KE. E|t Mepbl TeMNEpaTYpHBIE
cosl | csect | o | | 4| 5| s |
000972 TRE.EM 064516 KH/rke.afir
tg(x] | floor[x]| logy(x] |facto|ial[x]| 1 | 2 | 3 - |
1.01972 T/REArM 92.903 KH ke, coyr
cglx] | abs(x] | 2qrt(x] | \ntegral...| a | . | + | = |
101.972 /KB 836127 KH/xe.Apa
H |
1e+005 Na 145.035 PYHT
SHM /KB O
MapareTpel Beron Crpaeta Maparerpel Eeron Crpaska
a) 6)
= Kanbkynatop
Kanekynarop | Mpeotpasosanue eauHuL usmepetia  DNPEAeneHHsH HHTEI'DBJ'I]
£z
YraoBbIe BEAMHUHED UIMEDAKITCA TONBKD B PAAHaHak :
S 0 2
b
If(x)dx — |5"sin[x.-"2]+D.2“cos[x.-"2]+1 M2
a
a= |2
H |
MapateTpel Beixon Crpaeka
B)
Puc. 1.8
Ona BBoga BbipaxeHu B KanbKynATop MOXHO WCMOMb30BaTb COOTBETCTBYIOLUME  KHOMKM

anrebpanyecknux u TPUroHOMEeTPUYECKUX PYHKLUMIA. MOXHO Takke BBOAUTb BbIpaXeHusi ¢ knaesmaTtypsl. [Npasuna
BBO4a (OpMyNn U (PyHKUMA JOeTanbHO onucaHel B CnpaBke K nporpamme. [ns BblYUCIEHUSA 3HAYEHUSA
Bblpa)KeHUSA HaXXMUTE KHOMKY Bblunenure.

Mpu Haxatum kHornok KoHcTaHTbl umnu lNMepemeHHble Bbi3bIBAaeTCA AManoroBoe OKHO 3Ha4veHue,
uMmerollee ABe 3aKnafku C COOTBETCTBYHOLUMMM HasBaHMAMWU. AKTUBaUUS 3aknagkm KoHcTaHTbl nossonseT
BblOpaTb M3 3afaHHOro Habopa HeobXO4MMYK KOHCTaHTY M BCTaBUTb €€ B CTPOKY (bOpMysbl, HauuHasa C
nosuumm Kypcopa. [ins atoro TpebyemMyto KOHCTaHTy HEOOXOAUMO BbIAENUTb PAAMO—KHOMKOM U HaXaTb KHOMKY
MoaTBepAUTDL.

3aknagka MNepemeHHble OManoroBoro okHa 3Ha4eHue MO3BONSAeT XPaHWUTb M UCMNOMb30BaTh 3HAYEHWUS
pe3ynbTaToB BblMUCIEHUS. [N NPUCBOEHUSA 3HAYEHUS KAKON—TMOO NepemMeHHON MOXHO NPOCTO HabpaTtb 3TO
3HayeHVe B COOTBETCTBYHOLLEN HYenKke WNKW, ecrnu 3TO pesynbTaT BbIYUCIIEHUA U3 CTPOKU (hopMynbl,
CKOnMMpoBaTb €ro, HaxaB kHOMKy KonupoBaTb 1 BCTaBUTH B COOTBETCTBYIOLLYIO SYENiKY, UCMONb3yst KOMaHAbI
SHIFT+INSERT unu CTRL+V. [na ucnonb3oBaHMs NepeMeHHON B CTpoke (bOpMyrbl 4OCTAaTOYHO yKasaTb ee
nms.

3aknagka lMpeobGpasoBaHue eguHUL, U3MePEHUsi MO3BONISIET NEPeBOAUTbL eOUHULbI U3MEPEHUA U3
OfHOM cucTembl B apyryto. Kateropum egvHul namepeHusi, peanv3oBaHHble B NporpaMmme, BblOvpalTcs m3
packpbiBatoLwerocs cnucka: Mepbl nuHerHble, Mepbl nnowagen, Mepbl 06bemoB, Mepbl aasnenus, Mepsbl
cunbl U Maccbl, Mepbl MoMeHTa cunbl, Mepbl yrnossle, Mepbl TemnepaTypHble.

3aknagka OnpepeneHHbIA WHTErpan no3BonsieT [And  BBEAEHHONO  BblPaXeHWst  BblYUCIIUTL
onpeaeneHHbIn nHTerpan ot yHKUMK B Npegenax oT a o b. Npasuna onsg BBoga BbIPaXXEHUS TAKME XKe, Kak 1
ansa ctpokn dopmyn Kanbkynsatopa. [lepeMeHHOM WHTErpupoBaHuMst MOXET ObiTb ntobas nepemeHHas
OManoroBoro okHa 3Ha4yeHme, a Takke Apyrme nepemMeHHble, MO KOTOPbIM HE BbINOMHAETCH MHTErpMpoBaHue.
[na BblYncneHns onpegeneHHoro nHrerpana MyHKUNUN HaXXMUTE KHOMKY «=».

B cnyyae owWMOOYHBIX OEWCTBUMI B HWKHEM 4acTu aumanoroBoro okHa KanbKynsatop Bblgaetcst
coobLeHne 06 owmnbke.
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KHonka MapameTpbl no3sonsieT BblIbnpath A3blk 0OLLEHUN, a Takke 3aJaBaTb KONMUYECTBO BbIpaXXeHUi
Ans 3anomuHanug (Hanpumep, 10 n3 nocnegHux BBeAeHHbIX). MOXHO Takke U3MEHATb HEKOTOPbIE NapaMeTpbl
CaMoro KanbKynaTopa:
— 3anyck npu ctapte Windows. lpu atom B SystemTray (B OkHe, rae pasmelleHbl 4acbl) byaeT
nomelleHa nuktorpamma Ed; npu ABOMHOM Lienyke nNo Hewn ByaeT BbI3biBaTbCA Kanbkynatop, a npu
Lenyke npaBoON KHOMKOW Mblln GyAeT Bbi3blBATbCsl KOHTEKCTHOE MEHIK, B KOTOPOM MOSABMSETCS
WHpopmaumss o paspabotumkax. MOXHO TaKkKe 3aKpbiTb OKHO MpoOrpamMmbl (3aKpoeTcsl TONbKO
nporpamma, BbidbiBaowas Kanbkynatop, a ecnu cam Kanekynatop 6yaeT B 370 Bpems 3anyLyeH, To
OH ocTaHeTcs paboToCNOCOBHbIM);

— MOBTOPHbIV 3anyck. [py OTMEeHeHHOI ONuUMK Henb3s 3anyCTUTb NOBTOPHYHO konuio Kanbkynstopa.
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Pasden «CeyeHus»

2 PA3OEN «CeveHua»

OTOT pasgen COAEPXWUT MporpamMMbl, BbIMOSHSOLWME BbIMUCIEHME JKECTKOCTHbIX XapakTepUCTUK
MaCCMBHbIX U TOHKOCTEHHbIX, @ TakKe COCTaBHbIX CEYEHMNIN ANTIEMEHTOB KOHCTPYKLMIA.

CocTouT 13 cregyoLmnx aBToMaTM3npoBaHHbIX (OYHKLINIAL

— [NapameTpuyeckme ceyveHus;

— [lapameTpuyeckme TOHKOCTEHHbIE CEYEHUS;

— CocTaBHble CeYeHus;

— KpyTsilumMe MOMEHTbI MHEPLINN.

d acnpy. InexTpoHHbIH CnpaBoyHuK MHke He pa. @@@

SENER

DAEKTPOHHbIM CMPABOYHUK MHXXEHEPA

@ NapameTpuHeckue ceveHus

Mporpamma NO3BONAET PACCYMTATL TEOMETRMYECKUE XAPAKTEPUCTHKM CRYEHNA U3
MaremaTtuka aas MMEHILLMXCA B HANWYKK TUNOE HanBionee pacnpoCTPaHeHHEIX CEMEHWA, ONUCAB ero

HHXeHepd MUHUMANEHBIM YUCNOM NAapAMETROE.

'33 ﬂapame‘rpmeckue TOHKOCTEHHbIe Ce4YeHHUsa
Mporpamma NOIBONAET PACCUUTATL FEOMETPUYECKME XAPAKTEPUCTUKM TOHKOCTEHHOMO
CEYEHMA M3 UMEHILLMXCA B HANMYUM TUNOB HauBonee pacnpoCTPaHEeHHBIX TOHKOCTEHHBIX
CEYEHUA.

E‘U] CocTaBHbI® CeYeHHUs

CraAuyc Mporpamma NO3BONAET BLINUCAMTE KOOPAWHATE LEHTPE SKECTKOCTH COCTABHOTD CEYEHWA
(NPOMZBONEHOMD NNAHA 3AaHKA).

KpyTsaliMe MOMEHTbI HHEepPLUH

Mporpamma NpesHasHayeHa ANA BEIMUCAEHUA MOMEHTOE MHEPLMW Npu cBoBogHom
CraAbHbIE KpyueHUM ANA HauBonee pacnpocTpaHeHHLIX THMOB CeYeHMN.
KOHCTPYKLHH

Puc. 2.1

2.1 MNapameTpuyeckue cevyeHus

MporpaMma nO3BONSIET BLIYUCMUTL FEOMETPUYECKUE XapaKTEPUCTUKM CeYeHust ANs UMeLmMXcs B
HanuuumM TMNOB Hamboree pacnpPOCTPaHEHHbIX ceYeHuit (22 Tuna), onucaes MUHUMaNbHOE YMCIIO NapamMeTpPOB.
[ns 3anycka nporpammbl BbiGepUTe ABONHBIM LLENYKOM COOTBETCTBYIOLLMIA TUN CEYEHUs! B NoMe cresa.

3agaHue ucxogHbIX AaHHbIX

Bb|6ep|/|Te paccynTbiBaeMoe ce4eHne HaxaTtmnem COOTBeTCTByPOLLI,eIZ KHOMKW.

Bbibepute eauHuLbI
N3MEPEHNST UCXOOHbIX [AaHHbIX W | T
pe3yﬂbTaTOB pacqua. Brifiop ceverna :ckmnlt:: AEHHBIE W NAPAMETPEI CEMEHMA japa:‘r;p;c‘mw CENEHWA
o = cM c= cM
3apante HeobxoauMble
napameTpbl ceveHus, 0603HaYEHHbIe = o - [BsER om
COOTBETCTBYOLMMN  OykBaMu  Ha Hz= 10 o Fi- fomo -
puCyHKe. o= r o Fo fEs e
HaxmuTte kHonky Pacuer. B i em b - T o
Pe3ynbTaThl pacyerTa: pem 10 o Eo BT ol
"eomeTpunyeckne - [2e285 om
XapaKTEPUCTUKN CEYEHUIA: ot e - [pETE om
WcroaHbie PesynsTaros I:I W= WCMS
[=0%] | |om - Bhixoa Crpaeta e ’WCMB

Puc. 2.2
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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

Yc,ZC — KOOpAuHaTbl LeHTpa TSKeCTy;
Fi —  YroJi HaKroHa rnaBHbIX OCEeN MHepPLUN;
F — nnowiagp ceyveHus;
Jy,Jz — rnaBHble MOMEHTbI NMHEPLUU;
iy,iz  — paguycbl HepUUN;
Wy, Wz — MOMEHTbI CONPOTUBIEHNS.

2.2 napameTqueCKMe TOHKOCTEeHHble Ce4YeHUus

MporpaMma No3BOMSIET ONpeaennTb reOMeTPUYECKNE U CEKTOPUASIbHBIE XapaKTePUCTUKM TOHKOCTEHHOTO
ceyeHus1 anst Hambonee pacnpocTpPaHeHHbIX TUMOB TOHKOCTEHHBLIX CEYEHUA.

Mpwv BbI30BE NporpaMMbl NOSIBRSIETCS AManoroBoe okHO TOHKOCTEHHble CeYeHUs, B KOTOPOM 3afaroTcs
MCXOAHbIE AaHHbIE.

R TonocTennoe cevenve E‘
Wexoaneis astreie |
JlocTynHEE WABAOHS!
D,  ofpazHeld Npodkne 3HaueHuHe, oM | TonwuHa, mm
2Z ofipasHeii npodHne b1 15 1
I omeraofipasweii npodns k|30 1 -
T Aeyraspusce ceuerne hz |30 1 PacyeT ce Ye HWA TOHKOCTEHHOTO CTE PiKHA g\
0|5 i P—
c2 ] 1
q 5 5 VIHHUHEMZELAA M MO OTORKS RACHETHEX AZHHLIX MOIRIH
2|3 1 PSR e EToPOCTANEHHH FaOME TEHHEOOME T3p3KTAACTH
fj g 1 Onpen e SR CTHOCTH e
i
CopaHme MATPHLL HECTKOCTH
by OMPRLRNEHHE THAHEHIH HEHZERCTHAL
(ONPERRNEHHS FEOMETRHHECKIX HaPSKTEPHCTHK AIA FACHETOR H3 KpYHSHHE
3 [ KOfMUECTED 3NEMEHTARHEI: PACHETHBE: HaCTHL MOA 1038 1038
hy
hy
CTaTMCTHKE
L)
i MHAUHANHEHPOBaHO OB LEKTOR MoACH: ~
vanoBehx Toqer: 10; OTPEsKOE: 5 ;
N I [ AYT OKPYMHOCTH 4
¢z SNEMEHTADHEIX PACUETHE: UacTHU: 1038
OnpeAeneHs! CNEAYIOWHE MEO0METDHHECKAE X3DaKTEPHCTHRH MOAEIH:!
Moayne ynpyrocTe  MoAynbe CABHMa nnowaas: 0.001038487 me;
(o0 ms  [7oe00 M YO HacOHa FaBHo oceit: 0 pag;
I TouKa USHTRE TAKECTH: Xe = 0,185 1) ye = 0, 1866665 H;
WWar pasbuei INBEHEIE UEHTPANbHEIE MOMEHTE HHEPUHH: TV1= 1,7927548-005 Md; IZ1= 1.1593665-005 md;
01 o Pacuet hd

Bb|6ep|/|Te KypCOpPOM TUN TOHKOCTEHHOIo cevYeHnd, Ha3Ha4ybTe ero pasMepbl 1 TOJIWKMHbI B COOTBETCTBUN
C 3CKM30M, a TaKkke 3agaunTe MoAyIb ynpyroctu, Mmoaynb casura v war pa36VIBKVI cevyeHna Ona BbINOJTHEHUA
pacyeTa.

Haxmute KHOMKY Pacuet. B nosBuBlleMCA OnanoroBoM OKHE MoOKasaHbl BbINOSIHEHHbLIE ﬂpOFpaMMOVI
aTanbl U CTAaTUCTUKA pacyeTa.;

Haxmute KHOMKY Cancel. ABTomaTuyeckum nosaABnAsSeTcs AuanoroBoe oOkHO Pacuet nonepevyHoro
ce4yeHnA TOHKOCTEHHOIro CTepXHs.

P93y11 bTaTbl pac4yeTa

B pesynbTate pacuyeTa BblUMCMSOTCA reOMETpUYECKMe U CeKTopuasbHble XapaKTepUCTUKU CeyeHus, a
Tarke OTOOpaxarTcs 3Mopbl KOOpPAMHAT OCEN, 3nopa CEeKTopuanbHOW KOopAMHaTbl M 3Mopbl HANPSXKEeHW
(nocne 3apaHust ycunuii B cedeHun). [Ins oToGpaxkeHus anop B AUANOroBoM okHe PacyeT monepe4vHoro
ceyeHUs] TOHKOCTEHHOrO CTEpPXHSl B packpbiBaloLlemcsl Crnucke BbiGepuTe HasBaHMe COOTBETCTBYHOLLEN

3nopbI;
sle

C nomoLublo KOMaHAbI Onepauwu = U3MeHUTb ycunnusa ( ) npegocTaBdeTCcA BO3MOXHOCTb 3a4aTb

Ycunus, geicTByowmne B TOHKOCTEHHOM CEYEeHUN;
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Pasden «CeyeHus»

I e UHOLD CE W 10HA TOMKOCTE NMOTG CTE ANA = |[=]X]|
Yeuaua ﬁl - ~ CR

Mz 1Hm Mz Hm B kH™vm

N xH ‘ Qz «H ‘ Qy «H ‘ My sHm
1= 1150368 cud A= 0038 cud, w=108430 668 cwb

[ET 0 0 15 0 1 2 . o580 ;= 1400 s T = ORI 2000
2 o 0 0 0 0 0 0 P

’1_ AoBasHTe | YA3NHTE
ool | P ST PR .
Puc. 2.5 Puc. 2.6

C nomouwbto komaHg Onepauun = Jo6aBuTb Tekyliee usobpaxeHune mogenu B otyeT 1 Onepauun
= BbIGpaTb hparMeHT mogenu u fo6aBUTbL B oTYeT ( )Yantopbl NOMHOCTBIO UK oparMeHTapHO MOXHO
BCTaBMTb B OTYerT.

C nomoulbto komaHabl Bupa = MNMokasaTb CBOAHYIO Tabnuuy pe3ynbTaToB ( @‘
BCe pe3ynbTaTbl pacyeTa reoMeTpuYeCcKMX XapakTepUCTUK.

I'Iporpamma cHabxeHa AONOJTHUTENTbHbIM MHCTPYMEHTapuem, pacwmpdarumm BO3MOXHOCTHN
BMU3yanumsauuu.

) MOXHO NMPOCMOTPETb

2.3 CocTaBHble ceyeHus

I'Iporpalvuvla npeaHasHa4veHa anda onpepneneHna LeHTpa XXeCTKOCTU COCTaBHOIo cevYeHud, a Takke LeHTpa
XKeCTKOCTU ninaHa 3gaHuna Kak euHOro CoctaBHOro ce4eHuA.

H Ll,e HTp HEeCTHOCTH Ceue HHA g@g'

%APAKTEPMCTHEM 3NEMEHTOE CEYEHMA, M
o Homep anemeHTa 9 ﬂ WAANMTE BCE
foe ° o
4
o b h h1
2 ¥e |22 el
¥c h
L j ve | 0.3 el
h
: %é ' o = E | 3e+006 TIME
HC Ho hd f
MepepHcoEaTE
EHEWHHE CHMkl, T PesyneTaThl pacdeTa, M
%;’- Pxo |200  Pyo |100 sam [9.803%  wor [10.51%
MPHAD¥EHE! N HAMNPAENEHHHD OCEH:
oy + Yowu'a You | 6.86850  yor | 4.8637
L1 + [ .1 TOHKE NMPHNOKEHHA, M
Fa z z
v ¥ ¥ Fa] " ueHTpmace © WEHTP HeCTKOCTH o | 66,4380 °
" NpoM3EONLHAA TOMKA B OCAX X K Y
W OTofpasMTe ook {* MpPOM3BONEHAA TOYKA B OCAX X0 K Yo Pacuet | OTyeT |
OTKPLITE | COXpaHHTE | Hok [12.5 vok | 5.2 il Cnpaeka | Biixoa |
Puc. 2.7

CocTaBHOE CeyYeHve UNu NnaH 34aHns COCTOWUT M3 3NEeMEHTOB. OreMeHTaMu nnaHa 34aHusa sBNsTCs
CeYeHUsi KOMOHH (MPSIMOYrorbHbIE, KOMbLEBLIE U KOPOBYaTbIe) 1 CTEH (MPSMOYrONbHbIE).

KoopauHaTbl LeHTpa >eCTKOCTVM OnpefensiioTcs B MNPEAnoSioKeHWU, 4YTO BCE INEMEHTbI NiaHa
(cocTtaBHOro ceuveHusi) o6nagalOT €AVMHbIM MEPEMELLEHMEM B TOPW3OHTANbHOW MMOCKOCTM U €4MHbIM
MOBOPOTOM (IIMHEHO 3aBUCMMbIM OT NEPEMELLEHNSI) BOKPYT BEPTMKANbHON OCH.

Mporpamma NO3BONSIET ONPEAENUTb YCUMNKS B 3MEMEHTax CeYeHuUs OT AEUCTBMS BHELUHUX cun. Cunbl
MoOryT 6biTb, NPUINOXEHbI Kak B LLEHTPE Macc, Tak U B LIEHTPE KECTKOCTU, a Takke B TOUYKE C MPOU3BOMbHLIMM
KOOpAMHaTaMM.

BHelwHWe cunbl MOryT ObITb 3aaHbl B UCXOAHBIX WK B TMaBHbIX OCAX. MPUBA3KM TOYKM MPUIOXKEHWS
TaKKe MOryT 6bITb 3a4aHbl B UICXOOHbIX UMW B MMaBHbIX OCHX.
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BnekmpoHHbIlt ClNPagoyYHUK VIHXeHepa

BHelwHue cnnbl Px 1 Py cunTaloTcs NONOXMTENbHBIMW, €CIM OHW COBMaAalT C HanpaBneHneM rmaBHbIX
ocen XunY.

Mo xomy pacyeTa onpegensieTcsi KpPyTAWUA MOMEHT OT BHEWHUX cun. [MonoXuTenbHbIn KpyTALMRA
MoMeHT MZ gencTByeT NpoOTUB YacOBOW CTPENKMX, €Crnn CMOTPETh C KOHLAa ocu Z.

BbluncneHme ycunuin B ce4eHun, CoCTosILLIEM U3 €ANHCTBEHHOIO 3fIEMEHTa, He MPOU3BOAUTCS.

3agaHue ncxoaHbIX aHHbIX

Kaxabli 3ajaBaemMblii 9N1IEMEHT pacrnofaraeTcs B NepBoOn YeTBEPTU UCXOAHOW cuctembl koopauHat Xo,
Y.
KaxxgoMy anemMeHTy Mo yMOM4YaHUIo NpMCcBanBaeTCs CBOSl, MECTHasi, CUCTEMaA MaBHbIX Ocel nHepumm Y,

KaxxgoMy anemMeHTy npucBanBaeTcsl NOPSAAKOBbIA HOMEP.
B cooTBeTCTBYHOLWMNX NONSX BBOAA 3a4al0TCS:
— Mopynb gedopmauuun matepuana anemeHTa E;
— pasMmepbl NPSIMOYrofibHOro unuM Kopobyatoro cedyewud b u h, napannenebHble COOTBETCTBEHHO
rmaBHbIM OCSIM MHepUMK anemeHTa Y, Z; ons KonbLEeBOro ce4YeHnst — 3TO COOTBETCTBEHHO HapPYXKHbIN
N BHYTPEHHUN JuameTpsbl;
— TOJLWMHbI CTEHOK kopobyaToro ceveHmst bl n hl;
— npuBAskn Xc, YC LeHTpa TsKecTu anemeHTa k ocam Xo, Yo;
— Yrofl HaKMoHa Y rmaBHOM OCU MHepumn Z anemeHTa k ocun Xo.
B cooTBeTCTBYHOLWNX MOMsIX BBOAA 33a4alOTCS BHELUHWE CWMbl, KOOPAMHATBI TOYKM WX MPUMOXEHUS U
HanpaBreHue OeNCTBuUS.
OTobGpakeHne 3reMeHTOB Ha nraHe BbINONHAETCS Npy nomoLun kHonku MepepucoBaTh.
Mpwn ycTtaHoBneHHoMm cdnaxke OTOGpPa3nTb OCU OIS KaXKAOro arieMeHTa oTobpakaeTcs NonoXeHne ero
rmaBHbIX ocen nHepuun Y, Z.
BbluncneHums npomsBogaTcsa nocne Haxartms KHonku Pacyer.

Pe3synbTaTthl pacyeTa

B pesynbTaTte pacyeTa B COOTBETCTBYIOLLMX MOMAX BblAAKOTCA:

— koopauHaThl Xom, Yom LEHTPA Macc (LeHTpa TSKeCTW) nnaHa B UCXoaHbiX ocsix Xo, Yo;

— koopauHaTtbl Xor, Yo LEHTPa XXeCTKOCTU B cucteme ocen Xo, Yo,

— yron noBopoTa d rMaBHbIX LeHTpanbHbIX ocen nnaHa X, Y.

lMonoxeHne ueHTpa XEeCcTKOCTU Ha NniaHe oTobpa)aeTcs KpacHOM TOYKOMN.

Mpu yctaHoBneHHoMm hnaxke OTOOpPa3nTb OCU Ha NfaHe oTobpakaeTcsa MONOXEHUEe LIeHTpa Macc u
rnaBHble ocu X, Y.

CoxpaHeHune 3aga4n BbINOMHSAETCS C MOMOLLbI0 KHOMKM COXpaHUTb.

Bca ykazaHHas uHopmauums, a Takke yCUnms B 3rieMeHTax CeYEHUS OT BHELLHMX CUIT U MPOMEXYTOYHbIE
BblYMCIIEHUSA, BHOCATCS B OTYeT (KHOoMka OTYeT).

Hwxe npencraBneH pparMeHT oT4yeTa B BUAe Tabnuvubl CyMMapHbIX YCUIUA B SNIEMEHTax.

Ne QYi Qzi QXoi QYoi
1 0.238667 5.72905 5.72905 -0.238667
2 0.896924 -4.78323 0.896924 -4.78323
3 0.825455 -2.44901 0.825455 -2.44901
4 0.0289274 1.37576 1.37576 -0.0289274
5 0.564086 -0.597904 0.564086 -0.597904
6 0.355555 22.9989 22.9989 -0.355555
7 1.04113 108.64 108.64 -1.04113
8 0.277634 39.4949 39.4949 -0.277634
9 0.713269 13.58 13.58 -0.713269
10 |3.47647 -89.2766 3.47647 -89.2766
11 |0.458203 1.1204 1.20954 -0.0473724
12 |0.397734 1.15772 1.2092 -0.190655
> 200 -100
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Pasden «CeyeHus»

B otuyeTe NPUHATDLI crnegyrouine 0603Ha4YeHuns:

b — pasmep i-Toro anemeHTa BAonb co6CTBEHHOM ocu Y

h — pasmep i-TOro anemeHTa BaoNb COGCTBEHHOM OCcU Z,;

Xc, Yc — KOOpAWHATbI LEeHTpa TSKECTU i-TOro arieMeHTa B UCXOOHbIX 0CAX Xo, Yo

F — nnowiagb i-Toro anemMeHTa.

XOm, YOM — KoopavHaTbl LEHTpa TSXKEeCTM nnaHa B ucxogHblx ocsx Xq, Yo.

Jy — MOMEHT MHEepLUHN i-TOro 3r1eMeHTa OTHOCUTENbHO COBCTBEHHOMW rnaBHOM ocn Y
Jz — MOMEHT MHEepLUN i-TOro 3rieMeHTa OTHOCUTENbHO COOCTBEHHON rMaBHOM ocu Z.
v — yron mexany ocbto Z n Xo ang i-toro anemeHTa, namepsieMbiii MPOTUB 4YaCcOBOM

CTpenku oT ocu X0 A0 ocu Z snemeHTa.
Ui = X0i — XOm; Vi = Y0i — YOM — KoopAnHaTbl LeHTpa TSHKeCTU i-Toro anemeHTa B ocsx U, V.

Jui — CcOOBCTBEHHbLIA MOMEHT MHEPLINK i-TOrO 3fiEMEHTa OTHOCUTENBLHO ocun U;

Jvi — COBCTBEHHbI MOMEHT MHEPLMM i-TOr0 3NeMeHTa OTHOCUTENBHO ocu V;

Juvi — COBCTBEHHBIV LLEHTPOBEXHbIN MOMEHT MHEPLIMM i-TOro anemMeHTa B ocax U, V.
Ui, vi — KOOpAMHATbI LeHTpa TSKECTU i-Toro anemeHTa B ocax U, V.

Ju = Z(Jui +F -uiz);
Jv = Z(‘Jvi +F 'viz);
Juv =Y (Juv; +F -u; - v;).
CYMMapHbIii MOMEHT MHEPLIN OTHOCUTESNBHO ocK U;

CYMMapHbI MOMEHT MHEPLINUKN 3NIEMEHTA OTHOCUTESNBHO OCU
\% V;

CYMMapHbI UeHTPOOEXHbIA MOMEHT i-TOr0 3reMeHTa B
uv ocsax U, V.
Ky =(@u+Jv)2;
K, =(Qu-Jv)/2;

Ky = /K2 +Juv?).

Jx=JImax=K; +Kj;

Jy=Jdmin=K; -Kj.

JX, Jy — rmaBHble MOMEHTbI MHEPLIMM MNaHa.
a = arctg(Juv/(Imin-Ju)).

o — Yron noBopoTa rNaBHbIX LeHTpanbHblX ocer X, Y nnaHa, uamepsieMmbln oT ocu Xo go ocn X
NpOTUB YacoBow cTpenku (yron mexgy ocsamu Xo u X).

A; — CODCTBEHHBIV MOMEHT MHEPLMM i-TOTO 3NIEMEHTA OTHOCUTENBHO rnaBHoOM ocn X;

B; — cOBGCTBEHHbIN MOMEHT UHEPLINM I-TOTO 3fIEMEHTa OTHOCUTESNBHO rMaBHoOM ocu Y,

D; — co6CTBEHHBIN LLIEHTPOOEXHBIN MOMEHT i-TOr0 3f1IeMeHTa B FMaBHbIX OCAX.

YucneHHble napamMeTpbl:
Ay =>(A; Y ) Bx =Y (B;-X; ) Dx =>.(D; - X; s Dy = 2" (D; - Y, );

E=A-B-D2,E1=Dy —-Bx; E2=Dx —Ay .

KoopauHaTbl LieHTpa XeCTKOCTU B rnaBHbIx ocsx X, Y:

Xr=-(E1-A+E2-D)E;

Yr=—-(E2-B+EL1-D)E.

KoopauHaTbl LeHTpa )XecTkocTu B ncxogHbix ocax Xo, Yo:

Xor = Xom + X, -cos(a)—Yr - sin(a);

Yor = Yom + X, -sin(a)+Y, -cos(a).

ANropuTm BblYUCNEHUSA YCUIIMIA B 3fIeMEHTax

1. BbluMcneHue nepemeLLeHnin 1 yCunmin B arieMeHTax nsiaHa oT BHELWHUX cun Px n Py, NpunoXeHHbIX B

LieHTpe Macc NoO HanpaBJIeHUIO (MM10JI0KUMesIbHO) rMaBHbIX ocen X n'Y.

I'Iepemeu.l,eHMﬂ B MaBHbIX OCAX:
AX=(-Px-B +Py-D)E;
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BnekmpoHHbIlt ClNPagoyYHUK VIHXeHepa

AY = (Px-D-Py-A)E.

MepemeLLeHNs B UCXOAHBIX OCSIX:
AXqy = AX-cos(a)— AY - sin(a);
AY, = AX-sin(a)+ AY -cos(a) .

O6o3Haumm: S;, C; — cOOTBETCTBEHHO Sin(y;-a) 1 COS(yi-a).
MepemelleHns B MECTHbBIX OCAX | —TOro aneMeHTa:

Ycunmsa B MECTHBIX OCSX | —TOro anemMeHTa:
Qy;(P)=Jz; - AY;;
Qz;(P)=Jy, - AZ;.

MonoxuntenbHbI MOMEHT MZ fencTByeT npomue 4aco8ol cmpeJsiku.
MomeHT MZ =MZx+M2Zy, rae MZx =Px-b n MZy =-Py-a.
O6o3Haumm:

xi =Xi—a;y;=Y;-b.

Ag :Z(Ai ’Yiz); Bg = Z(Bi Xuz) Dg ZZ(Di XY

lMepemeLlyeHns i —Toro anemeHTa B MECTHbIX OCSX, Bbl3BaHHbIe MOMeHTOM MZ:
AYi(M):ﬁ'(Xi'Ci +;i 'Si);
Azi(M)=B'(—Xi'Si +vi 'Ci)'

Ycunusa B MECTHbIX OCSIX | —TOro arnemeHTa ot MomeHTa MZ:
Qy; (M) =Jz; - AY;(M);
Qz;(M) = Jy; - AZ;(M).

CmeaprIe yCI/IJ'II/IFI B MEeCTHbIX OCSIX | —TOro anemeHTa:
QY; =QY;(P)+QY;(M2);
Qz; =Qz,(P)+Qz;(M2).

Ycunus B | —TOM anemeHTe B UCXoaHbIX ocax Xo, Yo:
QX = QY; 'Sin(‘lli)+QZi 'COS(‘Vi);
QYo =—QY; -cos(y;)+QZ; - sin(w; ).

2. Ecnu BHewHue cunbl Pxg u Py, NpunoXeHHble B LieHTPe Macc, OpUEHTMPOBAHbI OTHOCUTENbHO
ncxoaHbix ocert Xq 1 Yo, TO OHM NpeobpasyoTces k cunam Px n Py (OTHOCUTENBHO rMaBHbIX OCEN):

Px = Px, - cos(a)+ Py, - sin(a);

Py = —Px, - sin(a)+ Py, - cos(a).

MomeHT MZ = MZx +M2Zy, rpe MZx =Px-b n MZy =Py -a.
Ecnun BHewHne cunbl Pxo n Py,, NpUNOXeHHbIe B LLEHTPe XXeCTKOCTU, OPUEHTUPOBAHbI OTHOCUTESBLHO

ncxopgHbix ocen X 1 Yo, TO OHM NpeobpasytoTtcs k cunaM Px n Py (no HanpaBneHuUIo rmaBHbIX OCEN):

Px = PXx, -cos(a)+ Py, - sina);
Py = —Px, - sin(a) + Py, -cos(a).
lMpn 3TOM MOMEHT He Bo3HuKaeT (MZ=0).

3. Ecnu BHewHmne cunbl Pxk 1 Pyk npunoxeHsl B npou3BosibHOM Touvke K nraHa v opueHTUpoBaHbI
OTHOCUTESbHO rMaBHbIX ocen X 1 Y, TO BO3HNKAeT MOMEHT.

B aTom cny4ae BHELWHWUI MOMEHT MZ MoXeT 6bITb BblUUCIIEH NO opMyne:

MZ = —Px - (Yk — Yr)+Py - (Xk — Xr).
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4. Ecnu BHewHne cunbl Pxok 1 Pyok npunoxeHsl B npon3BonbHon Todke K ¢ koopauHatamm Xgk, Yok B
nexogHbix ocax Xq 1 Y, To koopanHatel Toukn K, gomkHbl ObiTb NnepecymTaHbl B rnaBHble ocn X n'Y, a
cunbl npeobpasytoTcs k cunam Px n Py (OTHOCUTENBHO rnaBHbIX OCEN):

Xk = (Xok —Xom)-cos(a) + (Yok — Yom)- sin(a);

Yk = —(Xok — Xom)-sin(a) + (Yok — Yom)- cos(a).

Px = Px ok - cos(at) + Pyok - sin(a);
Py = —Px ok - sin(a) + Py ok - cos(a).

B aToM criyyae BHELHWUIA MOMEHT MZ MoXeT OblTb BbIYMCIIEH MO hopMYyrie:

MZ = —Px - (Yk — Yr)+Py - (Xk — Xr).
Ycunua cumrtatoTtca NonoXxuntenbHbIMU, €Cn OHM coBnagaloT C HanpaBieHnemM COOTBETCTBYHOLLNX ocen.

2.4 KpyTsile MOMEHTbI UHepLUUM

Mporpamma npegHasHayeHa OIS BbIYUCIIEHUS MOMEHTOB MHepumuM npu CBOGOAHOM KpyveHun Ans
Hambornee pacnpoCTpaHeHHbIX TUMOB Ce4YeHUin. BeluncneHms BeINOMHATCS NO hopMynam, NnpeacTaBneHHbIM B
[1 v 2]. Ans HEKOTOPbIX CEYEHUIN BbIMUCTIAIOTCH TaKKe MOMEHTbI COMPOTUBIIEHNS KPYYEHMIO.

PeannsoBaHHbIe TUMbl ce4YEHUI npeancrtaBlieHbl B Tabnuue.

Ne Popma ceyeHus Ne Popma ceyeHus Ne Popma ceyeHusA
1 | Kpyr 8 | Cekrop 15 | Kopobka
b
2r -t 1—*t —+|t}-h
r} = —+
“f/ 'a
2 | Onnunc 9 Bpyc ¢ 2-ma wunu  4-ma | 16 | TOHKOCTEHHOe
napannensHbIMu cpesamu He3aMKHyToe KonbLO
paBHOMEPHOM TOSLUUHbI
2b t
T
2a
3 | Keagpar 10 17 | MNpownsBonbHOEe  BbINYyKMOE
He3aMKHyToe ceyeHune
f NOCTOSIHHOWN TOMLUMHbI
2a t 373
4 | MNMpamMoyronbHUK 11 | OKCUEHTPMYHOE KOMbLO 18 | Tpaneuwns
2b w d D 'j‘_z b1
l— 22— b— h —
5 | PaBHOCTOpPOHHMI 12 | NycToTensin annunc 19 | Taep
TPeyronbHUK f—a —
b
_+_
a C
¥
—+d k—
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Ne dopma ceveHus Ne dopma ceveHus Ne dopma ceveHus
6 | PaBHOGeOpeHHbIN 13 | TOHKOCTEHHbIN nycrotensin | 20 | Yronok
TPEeYrosibHUK annunc L
t T
C/A ~ T a rc —1_i.
S 5 4 4
h— a —
2a bxd
7 | CermeHt 14 | MNpowunsBorbHOE BbiNnyknoe | 21 | [IBytasp
nycrorernoe ceyeHune —*E
NOCTOAHHOMN TONLUMHBI T —;E
I +
Pl AN b
b—a—{*

3agaHue NCXOAHbIX AaHHbIX

B cooTBeTCTBYIOLMX NONSX BBOAA 3aganTe Heobxoanmble pa3mepbl CEYEHUS B COOTBETCTBUN C 3CKM30OM
CceyeHust n HaxxmuTe kHonky Pacuer.

1 KpyTauime mome HTbI HHE LMK g@@l
T D=2[d+b+3r- v/ 22r+h)2r+d) ] A
b= 2(d+r)

21 B 4
(b ecrme bed: Jt=2K1+K2+2¢D

4
t=deco d<b: Ki=ab’[l-0.21P 1 b
t1=becrue b>d: [3 al 1284)]
t1=dec d>b; =Lcd®
Jﬁ t3 r
2 a=£(0.15+0.10%)
5 p_ Qi radrd
At (2r+h)
22 ‘ Jt=2Crd" 0.2<rifr0=0.6 Wt =10*/B  0.2<rifro=0.6

PR R it

o [2133m

c |10 ot _ i

d |4 o

2 =

:
Puc. 2.8

Pe3yn bTaTbl pac4yeTa

BbluncneHHble KpyTAwmne MOMEHTbl UMHepuumn Jt, MoMmeHTbl conpotmBrieHna Wt U HekoTopble
BCnomMoraTesibHble NapamMeTpbl BblAAOTCA B COOTBETCTBYHOLUX NONAX BblBOAA.
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) Kpymaume mose Hi He pupn

9 Je=2Cr* Wt =1%B
I0A 2 NPAMBIX CTOPOH KOHTYRa 7R 2 NpAMEIX CTOPOH KOHTYpa
0= hr=0.8

0=h=0.6

B=0.6366+2.5303(h)-11.13 749,568 (W)
85.886 (W'r) +69.849(/)°
ANA 4 NPAMEN CTOROH KOHTYRE

0= hfr=0.293
€ =0.7854-0.7(r)-7.7982 (W) +14.578(Ir)  B=0.6366+2.6298(vr)-5.6147(Wr}r30.856 (i)’

C=0.7854-0.4053(1t)-3.5810(/n)’r
5.2708(Wr)-2.0772(h)’

AnA 4 NpAMBIX CTOPOH KOHTYpa

0< hir<0.293

&
<

| =
16
r =y
¢ |p3s0vad g 455732 o
12
W =)
B |1 42526 Wit |2B?3.87 i3
KON-B0 NPAMBIRE CTOPOH KOHTYRS
4 - -_Facue'r Wit o

Brixan LCnpaexa
Puc. 2.9
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3 PA3AEN «CtaluYc». CraTuka, AuHaMuKa, yCTOM4MBOCTb

B aTom pasgene copepxaTcsa nporpaMMbl pacyeta Hamboree 4acTto BCTpevalwwmxcsa 3adad CTaTuk,
OVHaMUKM N YCTOMYMBOCTU KOHCTPYKLUMIA:

— HepaspesHbie b6arnku;

— ®epwmbl;

— [lapameTpunyeckue nnockme pambl;

— [MpounsBonbHbIE NNOCKME pambl;

— [psimoyronbHas nnmTa Ha ynNpyromMm OCHOBaHWUu;

— [MpamoyronbHaga nnuTa;

— banka — cTeHka;

— O6orno4ka Ha NPsIMOYrofIbHOM MJl1aHeE;

— O6ono4ka Ha Kpyriom nnaHe;

— ®opmbl 1 YacToTbl COBCTBEHHLIX KONebaHnn KOHCOMNK;

— KoaddumumeHTbl 3anaca n opmbl NOTEPU YCTONHMBOCTU KOHCONU

— @®opmbl M YacToTbl COBCTBEHHbIX kKonebaHuin Hepa3pe3Hbix 6arnok;

— HuWTU u CTPYHBI;

— JlMHWM BNnsiHWA B HepaspesHbix barnkax.

JCMNPH

SAEKTPOHHbBIM CNPABOYHUK MHXEHEPA

l = HepaspesHsie BAaAkH

Mporpamma NpeaHasHaueHa ANA CTATHYECKAro PAcyeTa MHOMONPONETHOA HepaspesHoi Gankv (4o naTh nponetos
CeveHuna C ABYMA KOHCONAMM).

- ﬁ PepMmbl
. I'Iporpamma npeagHazHaveHa ana onpejgeneHua nepememeunﬁ ¥3noe u ycmmﬁ B anemMeHTax Haubonee yacto
CraAuyc BCTPENAKILLMXCA B NPAKTHKE NNOCKUX DEPM PASNUYHOMO OYEPTAHKA.

/ napame'rpw-lecme NAOCKHE paMbl
X Mporpamma NpeaHazHaveHa ANA CTaTYECKOro pacyeTa Haubonee YacTo BCTPENAKILLMKCA B NPAKTUKE pam
l CTAABHBIE PasNMUHOMD 0MERTAHMA.

KOHCTPYKLUHH MNAaockue NpoU3BOAbHbIE PAMBI

J} ﬂporpaMMa npeAHazHaYeHa ANA CTATMMECKOrD pacyeTa NAoCKMX pam W depm NPOMIBONEHOTD 0MYEPTAHKUA.
{

. MpaMOYroALHAS MAMTA HA YNPYTOM OCHOBUHHH

KeaezobeToHHbIE Mporpamma npefHazHaveHa ANA CTATMYECKOTO PACYETa NPAMOYTONEHLIX NIKT C OTEEPCTMEM Ha YNPYroM
KOHCTPYKUHH OCHOBaHHM.

- MpSMOYTroAbHAS NAMTA
[MporpammMa NpeaHazHaveHa ANA CTATUMECKOrD PACYeTa NPAMOYIONbHLIX MAWT NOKDBITUA W NEREKPBITUA C

OTKObITH, | BEIXOA

Puc. 3.1
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3.1 HepaspesHblie 6anku

MporpamMma npegHasHadeHa [AONns CTaTUYECKOro pacyeta MHOronporieTHbIX HepaspesHbix 6arnok.
[HonyckaeTtcs pacyeT 6anok ¢ KonM4yecTBOM NPONeToB He bornee NATV NPOSIETOB U C ABYMS! KOHCONSIMMU.

[l e -
CTraTMueckmi pacueT He pazpeaHoH Gam

'é/ 3anaHHE MCXOAHEIR LEHHEIX l &) Pesynetarsl pacueta ]
KOHCTPYKTHEHOE PELUEHME
WarigHan MoroHHan
FOMMecTED MpONeToE: (7 —— -
[~ NepankoHoons | M ™2 | TiM /ﬁ,//
MNepekii nponet |B.5 I |1 €3 T2 |D.3 Ti \|/
Bropoli nponet |?.2 1 | Thi2 | TiH A
Tpetuii nponeT | I | T2 | Ti
YeTEepTEIA NponeT | 4 | T2 | Tim g)_ El
[MaTei npaner | I | T | T Li1)= Li2)= L(E)=
B .50m T.20m 1.80m
v Mpagas koHcons |1.8 I | T2 | Tim
1 2 3
[N apareTpe HMH®OPMALMA 0 HArpYskax
EuHmuEl UateperHa |1 - | T erywwmil nponeT: |8 j Horep sarpyskequs il
[V Banka nocToAHHOrD ceHeHus 1 Bua Harpyzkm p ,l, l l, WMma | ZarpyseHue 1
i i
TRl 06 e oo Cuna orsHT 1[ &( - YnaneHue Harpyaku
Terywaa L Sarpymewq| C nponeta |
Big onopa: 3 - P =118 Tdra - =
g HecTRoCT E[l P1= T [¥ YyeT B 3arpymeHMM coSCTEEHHOMD BECA
: MuHelHaa 5= - TafiHua Sa0aHHEIR HArPYS0K TERYWEND SarpYHKeHHs
: oo @
gl_ T _ ,— . Biua Harpyzku MNponer P F1 a b
y Harpuska ) cocpea. cuna B 1 I} 18 0
rnoead B 1Tl rpaney. cuaa 1 a 4 0 6.5
2— T DodaeiTe | ITl pacnpeg, ch... 2 4 i] 0 0
OTkpere | CoxpaHure Berxon Crpaexa

Puc. 3.2

3apaHune UCXoaHbIX AaHHbIX

B packpbiBalowemcsa cnvcke Bbibepute HeobXxoaMMoOe KONMYeCTBO NPOMeToB M MpuM HeobxoaumocTu
YKaXuUTe Hanu4yne rnesow Unm npaBor KOHCOMEN YCTaHOBKOWN (hraxka B COOTBETCTBYIOLLEM OKHE.

B packpbiBatoLemMcs CrmMcke yKaxuTe eavHULbl UBMEPEHUS Harpy3okK 1 xectkocten — T unm kH.

YKaxuTe BeNMUYuHbl NPOSieToB B M B MOMSX BBOAA PSOOM C COOTBETCTBYHOLLMM MPONETOM (KOHCOMbIO) U
MPOMeTHY M3rMOHYI0 >XeCTKOCTb. Ecnn BCce mMponeTbl M KOHCONMW UMET OAUHAKOBYKO M3rMOHYIO JKECTKOCTb,
BblibepuTe ycTaHoBKON (prnaxka Banka nocTosiHHOro ceveHus.

B packpbiBatowemcst cnvcke Tekywias onopa UM HenocpeACTBEHHBIM LLEMYKOM MbIWW Ha PUCYHKe
BblibepuTe onopbl, Ha KOTOPblE HEOOXOANMO HANOXWTb FPaHNYHbIE YCITOBUSI.

C nomoupbto kHomok Bua BbiGepute TN rpaHnYHOro ycnoswusi, (oH 6yaeT oTobpaXkeH Ha pUCYHKe), U B
none XecTkocTb BBEANTE, NPV HEOOXOAUMOCTH, JIMHENHYHO UMW YTNOBYHO XECTKOCTb.

Bbibepute Homep TekyLero s3arpykeHus (4o 3 3arpyXeHun).

B packpbiBatoLLeMCs CN1CKe UM HENOCPEACTBEHHbIM LLEMYKOM MblLLUW Ha PUCYHKE BblibepuTe nponeTbl, K
KOTOpbIM HEO6X0AMMO NPUNOXUTL Harpysky (oHa ByaeT oTobpaxkeHa Ha PUCYHKE).

HaxaTuem COOTBETCTBYHOLLEN KHOMKN U3 BO3MOXHbIX TUMOB Harpy3ok BblbepuTe HeobXxoauMmbli Tun, a
NP1 NOMOLLM COOTBETCTBYHOLLIEN PaANO—KHONMKM BbiGepuTe BUA Harpy3ku (Cuna nunv MOMEHT).

B cooTBeTcTBYIOLWME NONS BBEAUTE MHTEHCUBHOCTL Harpy3ku (P, P1), paccToAHMs 40 TOYEK NPUIOXEHNs
Harpy3ku (a, b) (npn HeobxoguMOCTN) N HaxxMuTe KHoMkKy [lo6aBuUTb.

YUT06bl N3MEHWUTbL NapameTpbl 3a4aHHOWN Harpysku, Bbiaenute HeobxoauMyo CTPOKY B Tabnuue Harpy3ok
KypCOpoM, B NONsiX BBOAa BBEAMTE HOBbIE NapameTpbl U HAXMUTE KHONKY U3MeHUTb.

YTtobbl yoanutb Harpysky, Bblgenute HeobxoauMmyko CTPOKy B Tabnwuue Harpy3ok kypcopom. B none
YpaneHue Harpy3oK Haxxmute kHonky Tekylien, a npyv HeoOXOAMMOCTM yaaneHns BCeX Harpy3ok C TeKyLlero
nponeTa Haxmute kHonky C nponeTa.

[ns pobasneHns cobCTBEHHOro Beca B TEKYLLEM 3arpyXeHUN ycTaHoBUTE Praxok Y4YeT B 3arpyKeHuu
cobcTBeHHOro Beca.

Mocne 3agaHnsa BCeX MCXOAHbIX AaHHbIX HaXMUTE KHOMKy PacyerT.

Mpn HeobGxoaAMMOCTU coxpaHUTe 3aaavy.
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PesynbTaTthbl pacyeTa

77 3anaHue MCHORHbI AaHHEY

CraTMueckHH pacyel He pazpesHoH bakH

5! Pesynstarel pacyeTa

]

Lit)=

L L@

LiB)=

BS.4541 1

B.50m

7200

1.80m

-7aTs +
ZEE19 1

-37.8542 -
-19.7709

174851 +
17,9085 +

-13.0515 +

TERYLWAA KOOPAHHAT &:

®o= 10427 ™

MepereieHme:

79,7023 ]

Yron noeopora:

0121342 1000Pag

M 3rHE AL MOMEHT:

cnesa |17.3588
cnpaea|17.3588 M

I'IonepeuHaq CHAa:

cnesa |1.08333

cnpaga|1.08399 71
Oryer

OTkpeTE | onpaHMTb|

Beiog, | Cnpaeta |

B okHe PesynbTaTbl pacyeta BbIJAOTCA 9MNOpbl NepemMeLLeHun, YrnoB MoBOpoTa, M3rnbaromx
MOMEHTOB W nonepeyHbix cun. OpauHaTbl 3MNIOp MOXHO NPOCMOTPeTb, MepeMellas Mbillb MO 3niopam U
yAepXuBas Mpu 3TOM HaXKaToOWM NEBYK KHOMKY. 3HayeHuss anop oTobpaxkaloTcs B COOTBETCTBYHOLLMUX MONSX.

Puc. 3.3

LiBeTa Hagnucen Hag nonsMn 3aHayeHUii COOTBETCTBYIOT LiBETaM 3Miop.
Mpu HaxxaTum kHonkn OTYeT co3gaeTcs JOKYMeHT B html — dpopmare.

3.2 ®depmbl

MporpaMma npeaHasHayeHa Ans onpeaeneHns nepemMeLLeHnin yarnoe 1 ycunuii B anemeHTax Hambonee

pacnpoCTpPaHEHHbIX B NPAKTMKE NIOCKNX (PepM pasfMyHOro odepTaHus.

3apaHue ucxoaHbIX AaHHbIX

S3ALAHHE WCROOHEIX LaHHEX

Bifiop depmsl

Bua

A

A

T

!

WHpopraauma of onopas

KecTrooTe

Yaanue

MokasbiEaTe
HEAMHCH

o e
jw

JnemeHTEl
A4 BeIGopa

PACYET

WHPOPMALMA O HAMPYSKaR

Tafimila 330aHHEIK HAMPYSOK B Y3038

M2 yzna | M2 Harpyzku

Harpyska

= d

P

Harpyzkar | Yron,”

17 2 [ I

.ﬂoﬁasmb| HSMBHMTb| Haanqte |

Bbixog Crpaeka

Puc. 3.4
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@ PAMAN | BN | AN | AN

(00

En

A || ]
onean |

OTMeEHUTE MoaTEEpOMTE
-ﬁﬁﬁ‘ OTrEHTE
Cnpaeka |
K - koAMYecTED NaHened [kpatHoe 2] Crpaeka
Puc. 3.5 Puc. 3.6

LenkHnte no kHonke Bbl6op chpepMbl. M3 OCHOBHbIX TMMOB O4YepPTaHUA oepM yKasaTenem MbIln
BblOepuTe Heobxoanumoe ovepTaHue hepmbl.

B nosiBMBLUEMCS OKHE yKa3aTernem Mbiln BbibepuTe Heobxoaumbli TN doepmbl, 3aganTe ero napameTphbl
C YYeTOM MOACKa3kM BHM3Y OKHA. [ns KOHTponsA MpaBWITbHOCTU 3adaHusa NapaMeTpoB HaXMWUTE KHOMKY
HapucoBartb, 3aTem HaxxmuTe KHOMky NMoaTBepanTh.

B none 3nemeHTbI AnA BblIbOpa LWENKHUTE MO KHOMKE Y3nbl ’T 3aTeM Ha CXeme Kypcopom
BblibepuTe HeobxoamMmble yanbel 1 B none UHdopmaumsa o6 onopax 3aganTe rpaHUYHbIE YCINOBUS HaxaTUeM
COOTBETCTBYHOLLEW KHOMKM (MPM HEOOXOAMMOCTU YKaXXMTe NogaTnnBoCcTb CBA3eN B nore »KecTkocTb).

Ecnu Heobxogumo yaanuTb CBA3W B KAKOM—NMOO M3 y3N0OB, YKaXMTe COOTBETCTBYIOLLMIN y3en KypCcopoMm
MbILLM U HAXXMUTE KHOMKY Yaanutb B none UHdpopmauus o6 onopax.

[na npocMoTpa Ha cxeme HOMEpPOB Y3rI0OB UMM HOMEPOB 3MEMEHTOB YKaXUTe KypCcOpPOM MbIlX B rnone
Moka3biBaTb Hagnucu Y3nol -{}5 UM AnemMeHTbl

[ns 3agaHunsa y3noBbIX Harpy3okK LWernkHuTe no KHOMnke Y3nbl ’T OTMeTbTe HeobxoaMMble y3Mbl, 3aTeM
B none Harpyska BBegnTe MHTEHCMBHOCTL Harpy3sku (P) 1 yron Bo3genctsus (a). Haxxmute kHonky [lo6aBuTh.
3apaHHas Harpy3ka OyaeT 3aHeceHa B Tabnuvuy y3noBbIX Harpy3ok.

Ons n3MeHeHVs unu ydaneHus Y3noBbIX HAarpysok LWEenKHUTE KypCOpOM MbIWW Ha HeobxoaMmon
Harpy3ke B Tabnuue 3apaHHbIX Harpy3ok B y3nax, 3aTeM B MofsiX 3afdaHWsi UHTEHCUMBHOCTU WU yrna
BO30EWNCTBUSA 3adanTe M3MEHEHHbIE BEMWYMHbI U HAXMUTE KHOMKY MU3MeHUTb, Nnbo NpOCTO HaXXMUTE KHOMKY
Ypanute.

[Nns HasHayeHns XeCTKOCTEeN dNeMeHTaM HaXXMUTE KHOMKY ’T B none dnemeHTbI Ans BblIGopa, fanee
OTMETbTE Ha CXEeMe WNM B OTKpbIBLUENCHA Tabnuue anemMeHToB TpebyeMbli 3neMeHT W 3anonHute none
XecTkocTb EA BENUYMHOW XKECTKOCTM U 3aTEM HaXMUTE KHOMKY NMpUMeHUTb.

HaxmuTte kHonky Pacuer.

Pe3synbTaTthbl pacyeTa

B okHe Pe3ynbTaTtbl pacyeTa oToOpaxaeTcs AedOopMMpOBaHHas cxema 1 Tabnumupbl YCUITUA B CTEPXKHAX
N nepemelleHmn y3nos. [pu BbIOOpE KypCOPOM MbILUM HA CXEMEe y3ra Wnv 3fieMeHTa BblAensaeTcs CTpoka
Tabnuvubl, COOTBETCTBYHOLLAS OTMEYEHHOMY Y31y UMK 3NIEMEHTY.

Mpu HaxxaTuUKM kHoNkn OTYeT co3gaeTcs AOKYMeHT B html — chopmarte.
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PesyneTarel pacyeta ]

109 18
\ ]\]\'I 0 17 11
17 25
% Jig Yy g N N
28 20 29 21 3>
11 8 9
22 3 3 4 4 [ 6 6 7 B
TafiLa YoM & CTEPHHAR JnemeHTel Mokaseieate Tafinnua NepeMelleHUA YSNoE
N2 cTepmHA MpogoneHoe youne T = ana seifiopa (RETAEE] M2 yzna d=, rm dZ, rr -
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12 6.297180 -12.003372

11 £.293438 -7.216843
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3 12.914288 0.000000

8 12.914288 -6.321520
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_ Veomweegoree | |3 0000000 7.015442

- o 1 0.000000 0.000000 -
= THET

Beron Cnpaeka

Puc. 3.7

3.3 MMapameTpuyeckue nnockKkue pambl

I'Iporpamma npegHa3HadyeHa pana CraTu4eckoro pacyeTta Hanbonee pacrnpoCTpaHEeHHbIX B MpaKTuke
NJIOCKUX pamM pasfin4yHoOro o4epTaHuA.

3apaHue ucxoaHbIX AaHHbIX

Buifiop pambi

Crera

12| Pacue napaie TpHuBcin pan

Sadsve vowoarei aarer |

=71 N-ofipazHan pama
Tl ¢ wapHpHEIM DNMpaEHUe

rpopraauus of onopae

%%M AUY= [

Buag anopit MopsTmeocTs _jr/jf 1] & secTruM orMpatker
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I* & WapHWPHEIM OMHPAHKEM
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111 1z [-08pasHeErR pam c WapHWp
£11 vz [-08pasHeK pam c WwapHdp
=Tt TpexnponetHan pama
{Th N-ofpasHan pama c NpUMBIKa

,ﬁﬂ YaannTe anopy

WMHPOPMEUHA 06 YZN0BEIX HATPY3K %
Cunat

Yron* MorerT Tt

Ne yana| N: Rarpys

I~ Mowert Maraseiears Haanuen 3 eerTe 417 BeiGapa

Harpysxa

g2 e I I BT

Yaanme |

OrreHmTE
Crpaeka

Dotanre | arewms |
PACYET H

Blifiop pars ||

Bewan Crpasxa

< >

Puc. 3.9

Puc. 3.8

LenkHnTe no kHomke BbiGop paMbl. [1BOMHbLIM LLENYKOM MbIlW BbiGepuTe Heobxoaumyto paMy, 3aganTe
reoMeTpuyeckne napameTpbl U HaxMuTe KHOMKy MoaTeepaunTsb.

B none 3nemeHTLI Ana BbIGopa LENKHUTE NO KHOMKe Y3anbl F 3aTeM Ha Cxeme KypCopoM OTMeTbTe
HeoGxoaumble y3nbl M B none WHdopmauua o6 onopax 3agaiiTe rpaHUYHblE YCIOBUS HaxaTuem
COOTBETCTBYIOLLEN KHOMKN (MpU HEOBXOAMMOCTM YKaXKWUTE NOAaTNNBOCTL CBA3ei B none XKecTKocTb);

Ecnu B kakoM—nn6o 13 y3noB HeOGX0OMMO yAanuTb CBS3MW, YKaXuTe COOTBETCTBYHOLLMIA y3en KypCOpoM
MbILLM Y HAXKMUTE KHOMKY YAanuTb onopy.

%2 5

31
AnemMeHTbI L B nosne MNMokasbiBaTb HagANUCMU.
[na 3apaHvst y3noBbIX Harpy3ok BblbepuTe Heobxoaumble y3nbl, 3aTem B none Harpyska BBeauTe

WHTEHCUBHOCTbL Harpysku (P) un yron Bosgencteus (a). HaxxmuTe kHonky [lo6aBUTb.
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[Ona wnameHeHus, yoaneHna Y3noBbiX Harpy3ok LWerikHUTe KypCopoM Mbilln B Tabnuue 3agaHHbIX
Harpy3ok B y3nax no Heobxoaumonm Harpyske, 3atemMm B nond 3agaHunAa UHTEHCUMBHOCTU U yrna BO34eNCTBUA
BHECUTE U3MEHEHNA N HAXMUTE KHOMKY N3meHUTb, NMBO HaxmuTe KHOMKY Ypanutb.

[nsa HasHayeHus Harpy3ok Ha 3neMeHTbl B none OnemeHTbl AnA Bbl60pa LEerNKHUTe Nno KHOMKe

AnemMeHTbI M OTMEeTbTe Heobxoaumble 3nemMeHTbl NMbo Ha cxeme, NMOO B OTKpbIBLIENCs Tabnuue
UHdopmauma o xecTKkocTAX. 3atem Bblbepnte HeobxoouMMbI BUA Harpys3ku, BBEAUTE B OTKPbIBLLUEMCS
ONanoroBoM OKHe ee napaMeTpbl 1 Haxmute kHonky MoaTrBepAUTD.

Mpn Heo6xoaANMMOCTU 3aaHNS LLAPHUPOB B CTEPXKHAX paM BblAENUTE HEODXOANMBIN ANIEMEHT U HAXXMUTE
KHOMKY 3afaHue LWapHUpoB |“————=' B nosBMBIUEMCH [ManoroBoOM OKHE 3ajaHue LapHUMpPOB
yCTaHOBUTE (hNaxky B Havane u/unu B KOHLE CTEPXKHSA U HaXmuTe kHonky MoaTBepAnTb.

[ns HasHavyeHWs1 XEeCTKOCTEM a3nemMeHTam, B norie AneMeHTbl ANA BblOopa LWENKHUTE MO KHOMKe

AnemeHTbI N OTMETbTE HeoOXoauMMble anemeHTbl NMOo Ha cxeme, nNMbO B OTKpbIBLEWCS Tabnuue
UHdopmauma o xecTkocTsax. B nons Xectkoctb EA n El BBeguTe BenuMuUMHbl OCEBOM W M3rMOHOWM
XKEeCTKOCTEMN.

Haxxmute kHonky MpumMmeHnTb. Haxxmnte KHonky PacueT.

PesynbTtaTthbl pacyeTa

B okHe Pe3ynbTtaTthl pacuyeta oTOoOpaxalTcs nedopMUMpoBaHHas Cxema, a Takke Tabnuupl
nepemMeLLeHnin Y3NnoB U ycunuin B CTepxHsix. MNpu BbiGope KypcopoM MbIWM Ha CXEMe y3ra WnvM anemeHTa
BblAENSETCS COOTBETCTBYIOLLAA 3TOMY Y3NY UMK SMEMEHTY CTpoka Tabnuubl.

Jniopbl YCUMUIA 1 Harpy3ka oTobpaxkatoTCst MPU HaXKaTUM COOTBETCTBYHOLLMX KHOMOK.

1Z] Pacuer napameTpuueckmx pam

PesynsTaTe pacieTa

Tatinuua nepemeleHIi Y3108

M2 yzna o &2 rta dUY. 1000"Pag,
0 0 0.261264

1.2897 -0.333333 0.251292 T 2 2 <t 3
1.1866 -1.54167 0.236035

1] 1] 0238562

EE N

TafAHLE YSHAHE B CTERHHAR
M F] T

Mz cTepsk... | Yazen

o
101103
Mok assiEaTe HaoMMoH I NEMEHTEI ANA BLIGopa

|:|5 13 -] o
0
LI T Macwras gepopmauai | 0.583784 MexaaHeIe AaHHse

Puc. 3.10

Mpu HaxxaTuUKM kHoNkn OTYeT co3gaeTcs AoKyMeHT B html — chopmarte.

3.4 TlpousBorbHbIe NJIOCKME paMbl

Mporpamma npegHasHayeHa AnNa CTaTUYECKOro pacyeTa MrAOCKMX paM M depMm Mpon3BONbHOIo
oyepTaHus.

Cxema pambl pacnonaraetcd B nnockoct XoZ. Ocb X ropusoHTanbHa, ocb Z BepTukanbHa. Ocb Y
HanpasreHa M3 MIOCKOCTM M obpasdyeT € ocamum X M Z npaByld AeKapToBYy cucTemy KoopauHat. byoem
HasblBaTb 3Ty CUCTEMY KOOPAMHAT OBLLEN UNK rMaBHON.

Kaxabli y3en pambl MMeeT Tpu cTeneHn cBobogbl — ABa nmocTynaTenbHbIX nepemelieHns (X, Z) u
noeopoT (UY).

Y3noBble Harpyskm — CUmfbl U MOMEHTbI OPUEHTUPYIOTCA OTHOCUTENbHO OOLIen CUCTeMbl KOOpPAUHAT.
Cunbl cyMTalOTCA MNOMOXUTENbHBIMW, €CMAM OHW HampaBfieHbl NPOTUB COOTBETCTBYOLWMX OCeln. MOMEHTHI
CUYUTAIOTCH MOSNOXKUTENbHLIMKW, €CMNW OHW HanpasfeHbl MO 4YacoBOW CTperike, ecrim CMOTPeTb C KOHUa
COOTBETCTBYIOLLMX OCEN.
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BblHyXOeHHble nocTynaTenbHble NepeMeLLeHns CYUTaTCH NONOXUTENbHBIMU, €CNN OHU AEUCTBYIOT NO
HanpaBIieHUIO COOTBETCTBYIOLLMX OCEN.

BbIHYyXOEHHbI NOBOPOT CYMTAETCH MNOSMOXMTENbHBIMWU, €CNN OH HanpasfeH NPOTUB 4YacOBOW CTPErKH,
€Cnn CMOTPETb C KOHLA COOTBETCTBYHIOLLEN OCHU.

CB#3u, Hanaraemble B OMOPHbIX y3riax, OPUEHTUPYIOTCA OTHOCUTENBHO O6LLEN CUCTEMBI KOOPAMHAT.

MecTHas cnctema KOOpPAMHAT KaxAoro CTepXHsl Takke gaBnsieTcs npason gekaptoBon. Ocb X1 — 310
npoadofbHas OCb CTEPXHS, KOTopas MPOXOAWUT OT ero Hayana K KOHLUY 4Yepe3 LeHTp TAXeCcTU cedeHus. Kak
npaBunro, 3a Havyarno CTEpPXHs MPUHUMAETCH y3en CXeMbl C MEHbLUMM HOMEPOM, a 3a KOHEeL, CTEePXHSA — y3en
CXeMbl C 6OMnbLUIUM HOMEPOM.

Ocu Y1 n Z1 — maBHble LeHTparnbHble OCU, MPOXOASLLNE TakKe Yepes LEHTP TSXKEeCTU.

MpaBuno opmmnpoBaHUA MECTHbBIX OCeN criefytoLLee.

[na BepTUKanbHbIX CTEPXKHEN:

— ecnun ocb X1 HanpaBneHa CHU3Yy BBEpPX, TO OCb Y1 ropusoHTanbHa M HanpasreHa U3 MrocKoCTU Ha

Hac, a ocb Z1 HanpaBrieHa crieBa Hanpaso;

— ecnun ocb X1 HanpaBrieHa CBepXy BHWU3, TO OCb
Y1 ropusoHTanbHa 1 HanpasneHa U3 NIoCKOCTU
Ha Hac, a ocb Z1 HanpaBneHa cnpaBa Haneso.

[nsi Npon3BOMbHO OPUEHTUPOBAHHbBIX CTEPXKHEN:

— ocb Z1 Bcerga HanpasneHa B BepxHee
nonynpoCcTPaHCTBO;

— ecnn ocb X1 HanpasneHa cnesa Hanpaso, TO
ocb Y1 ropusoHTanbHa W HanpasneHa u3
NOCKOCTN OT Hac;

— ecnu ocb X1 HanpaBneHa cnpasa Haneso, TO
ocb Y1 ropu3soHTanbHa W HanpasneHa K3
NMOCKOCTW Ha Hac.

MecTHas Harpyska OpUEHTUPYeTCH OTHOCUTENbHO T -
MECTHbIX ocel koopauHaT. [NMpaBnno 3HakoB A5 MEeCTHON
Harpysku aHanorM4Ho npasuny Ans y3roBOW Harpysku.

Pabota c nporpammMoli nokasaHa Ha npumepe
OBYX3TaXHOW ABYXMPONETHON pamsbil.

3.000

4,000

5.000 3.000

Puc. 3.11

9T1an 1. Co3gaHne reoMeTpUYECKON cxeMbl

[Ona Havana paGOTbI BbI3OBUTE OMalioroBoe OKHO qJOpMVIpOBaHVIe CeTKM C NOMOLUbK MyHKTa MEHH

Pabota = 3agaHue ceTKu (KHOMka Ha nMaHenu WHCTpyMeHTOB). B ananoroBom okHe PopmMupoBaHue

e o e W 3
OptHPOBaAHHE CETHH
e MeTpa M warn no ocu 2 (BeptukanbHas ocb) 4 n 3 meTtpa.

Deropeend - Gewee Dermoeea®  (ames KonunyecTso Wwaros Bo BCex Crny4asx 3afante pasHbiM 1.
| 3 T E | 1 Haxmute  kHonky  lMoarBepautb. Ha  skpaHe
T [ T | B || T 0TO6PasATCA y3nbl CETKM, MOMEYEHHbIE CepbIMU KPECTUKaMU.

[ns 3agaHua cTepxHen BbI3OBUTE MYHKT MeHio PaboTta

£.000000 1 4.000000 1 m
= CTtepxHu (kHonka PucoBatb ctepxHu L1 Ha naHenwu
WHCTPYMEHTOB) U COEQUHNTE Y3Ibl CETKN.
Mpn 3agaHum CTepXHEW KHOMKM Mblwn paboTtatoT
cnegyrowum obpasom.
JleBas kHOMKa: NepBbIN LLENYOK — BbIOOP NEpPBOro yana,
& Y 2l 3

BTOPOM LLEenyoK — Bbl6op BTOporo y3na. lNMpaBas kHorka: oTkas
oT BblbOpa nepBoro yana.

Moareepaure | Drverms | Mocne opMUpPOBaHMS TEOMETPUN pamMbl BTOPUYHO
HaKMuTe KHOMKY PucoBaTb CTepxHM, YToGbl AeakTMBMPOBaTh
Puc. 3.12 PEXUM 3a0aHUSA CTEPXHEN.

Otan 2. 3apaHue 3akpensneHun (onop) M NPUMbIKAHUMN
CTEepPXXHEW K y3nam (LuapHUpoB)

BbibepuTe He06X0AMMBIN TUN 3aKpenneHns ¢ NOMOLLbIO NyHKTa MeHio PaboTta = [Jo6aBuTb CBA3U 13
cregylowero nepeyHs — >KecTkoe 3awemrieHne, QUKTUBHOE 3alleMiieHVe, CKOMb3SWWUA  LapHup
rOPU3OHTamNbHbIN, CKOMb3ALWNA LIApHUP BEPTUKanbHbIA, NOPLUEHb FOPU3OHTAaNbHbIN, NOPLIEHb BEPTUKANbHbIN,
HEMOOBWXHbIV  WapHup, nmnbo BbibepuTe COOTBETCTBYKOLLME KHOMKW HA MaHenu MWHCTPYMEHTOB:

Ao A e g A

YKaxuTte, B Kakumx y3nax Heobxognmo YCTaHOBUTb AaHHOE 3aKpeniieHne.
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B paccmatpuBaemom npumepe Bolbepute XKecTkoe 3awemneHue | A ) M YKaXuUTe TPU HWXKHUX y3na.
lMocne ycTaHOBKM ONOp KHOMKY C BbIBPaHHBIM PEXNMOM AeaKTUBMPYNTeE.
Ona 3agaHva NpuMMbIKAHUA CTEPXHEW K y3nam — LIapHMPOB — BbI3OBUTE NYHKT MeHw Pabota =

-
[Jo6aBuTb wWapHUp, NMOBO HaXmMuTe KHOMKY Ha naHenu uHcTpymeHToB OcBoGoautb dM ). 3artem,

noaBOAst KYpCoOp MbIIN K HEOOXOAMMOMY KOHLLY COOTBETCTBYIOLLLErO CTEPXHS, HAXMUTE NEBYI KHOMKY MbILLN.
Ecnu cTtepxeHb umeeT LWapHUpbl Mo 06OUM KOHLLAM, TO KypCOp MbIlKM HeobxoouMmo noaBoauTb Onmxke K
cepeauvHe CTEPXHS.

Ha pucyHke wapHup oTobpaxaeTcs B BUAE XENTOro Kpyxouka.

lMocne ycTaHOBKM YCNoBUiA NpuMbIKaHust KHOMKy OcBoboanTb dM Heob6Xx0aMMo AeakTUBMPOBaTb.

Ortan 3. 3agaHue nonepeyYHbIX CeYEHUN CTEePKHEN

[na 3apaHns ceyeHus CTEPXXHEN BbI30BUTE NYHKT MeHo PaboTta = CeyeHue = BbiOpaTb ce4yeHue

o
(kHOMKa bl Ha naHenu MHCTPYMEHTOB).
B gnanoroBom okHe Ce4veHue Haxmute kHorky [lobaBuThb.
B ananorosom okHe Bbi6op ceueHuns BuibepuTe kKHOMKY Bpyc 1 3agante HeobxoamMmble XxapakTepucTuku
ceyeHnsi — 6pyc pasmepom 40x40cm ¢ mogynem ynpyroctu 3000000 T/M® U NNOTHOCTBIO MaTepuana 2.751/m°.
HaxmuTe kHonky MoaTBepAuTb. [pyrve Tvnbl ceYeHMs 3a4arTCsa aHanorm4Ho.

BpiGop ceue HuA @ Epyc

3000000 o
Bpyc :E Weennep E Verkd'e

—_ E

40 o
Taep L Kopotka H 40 ch
275

pill Tedm™3

Konbuo

Heyraep Banka MoaTEERAHTE

OTrERHTE

<0.00

Taep T

|§F=‘" YucneHHoe
EF [48000000 1
OtMeHuTE
Ely 54000000 7o

a) 6)

Pwuc. 3.13

B guanoroBom okHe CeuyeHue BblgenuTe 3aiaHHOE CEYEHWE U HaXMUTE KHOmMky CaenaTb TeKyLUM.
3ateMm HaxmuTe kHornky MoaTBepAUTD.

YTo0bbI CTEePXHAM pacquHon CXeMbl Ha3Ha4YnNTb TeKyLlee cedeHne, MOXXHO NMOoCTYNnUTb OBOAKO:

1) BbI30BUTE NYHKT MeHio MMpaBka = Bbloenutb cTepXHM (KHOMKa Ha nNaHenu WHCTPYMEHTOB),
BblAENUTE KYPCOPOM HEOOXOoOMMble CTEPXHW W [anee BbI30BUTE NYyHKT MeHio Pabota = CeuvyeHue =

Ha3sHaunTb ceyeHune (KHOﬂKa ) n Oongd 3aBeplieHna 3agaHna Bbl30OBUTE MYHKT MEHKO Pa6oTta = CeueHune =»

L C ]
anIMeHMTb TeKyliee cevdeHue K BblﬁpaHHblM CTepPXHAM (KHOﬂKa );

A=
2) BbI30BUTE MYHKT MeHi Pabota = Ce4vyeHue = HasHauuTb ceyeHue (KHOMKa ) n, Bblbupas

HGO6XOLI,I/IMI:I6 CTEPXHN, Ha3Ha4ybTe UM ceYeHune. nOBTOpHO HaXXMUTE KHOIMKY HasHauutb ce4vyeHue (KHOI'IKa
..E')

3ameyvanue!!!l TepBasi nocrnegoBaTeNnbHOCTL yAOOHEN Npu 3adaHumM ceveHuss B6OonbLOoMY KOMNUYECTBY
cTepxHen. BTopas — korga cedeHne 3agaeTtca BbiIOOPOYHO.

JT1an 4. 3agaHne Harpy3oK Ha pacyeTHYH cXxemy

3agagum OBa 3arpyxeHusi: nepBoe — CODOCTBEHHbIN BEC U BTOPOE — HArpy3kM Ha y3mnbl U CTEPXHU
pacyeTHOWN CXeMbl.

3agaHne cobGCTBEHHOrO Beca BO3MOXHO MpW YCINOBUWM, YTO BO BCEX MCMOMb3yeMbIX CeyeHusx bbina
3agaHa BecoBasi MMNIOTHOCTb MaTepuana, a fnpu YMCIEHHOM OMMWCAHWMU XKECTKOCTW — 3aJaH MOrOHHbIN Bec.
3apaHve cobBCTBEHHOro Beca BhINOMNHAETCS Npyv NOMOLM NyHKTa MeHio PaboTta = 3arpyxeHue = [lo6aBUTb
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cobGCcTBEeHHbIM Bec. Ecnv nnoTtHocTb MaTepuana WnM MOrOHHbIA BEC He 3ajaHbl, TO BblaaeTcs
COOTBETCTBYMOLLIEE COOOLLEHNE, N COBCTBEHHBLIN BEC HE AobaBnseTcs.
Harpy3ska onsi nepBoro 3arpyKeHusi npeactaBrieHa Ha pUCYHKe.

P .440 440 .40

Puc. 3.14

Ins 3agaHus BTOpOro (M nocreaylowmnx) 3arpykeHust BOCToNb3yWTecb MNyHKTOM MeHilo Paborta =

)
3arpyxeHue = TeKyllee 3arpyxxeHue (KHorka he ).
BBeaute Homep 3arpyxeHusi B AnanoroBom okHe Tekyluee 3arpyxeHue.
[ns 3agaHns y3rnoBbIX HAarpy30K BOCMOMb3yMTeCk NYHKTOM MeHio Pab6oTa = 3arpyxeHue = 3afatb Ha

—

y3en (kHonka Ha NnaHemnu UHCTPYMEHTOB).
B avanorosom okHe Harpyska B y3nax 3aganite ropusoHTanbHyto cuny P = — 10 TC 1 HaXMUTE KHOMKY

NMoaTBepAUTL.

3atem BOCMONb3yWTECH NYHKTOM MeHio Pabota = 3arpyxeHue = HasHauuTb Harpysky (kHomka %
Ha NaHenu WHCTPYMEHTOB) W YKaXuTe HeOoOXOAMMBINA y3ern MPUIOXEHUs Harpysku (B npumepe STO BEpPXHWUIA
nesbin y3en).

B auanoroBom okHe Harpysku B y3nax KHOMKW C 3efeHbiMU CTPerkamm COOTBETCTBYIOT CUITOBOMY
BO30ENCTBMIO OTHOCUTENbBbHO COOTBETCTBYIOLLEN OCK B rnobanbHOW cuctemMe KoopauHaT, a KHOMKW C XenTbiMU
cTpenkamMm — KUHEMaTM4yecKoMy BO3[ENCTBUIO  (BbIHYKAEHHbIM MNepeMelleHusM  y3nos). 3afaHHble
nepemMeLLeHNs y3rioB MOXHO Ha3HayaTb TOMbKO y3nam, CBOGOAHbLIM OT onop.

[ns 3agaHnsa MeCTHbIX Harpy3oK Ha CTePXXHW BOCMOMNb3yWTeCh MyHKTOM MeHio PaboTta = 3arpyxeHue =

3apaTb Ha cTepXKeHb (kHomka L=1 Ha naHenun MHCTPYMEHTOB).

B guanoroBom okHe Harpys3kum B CTepXHAIX 3ajanTe paBHOMEpHO—pacnpenerieHHYH Harpysky Ha
HaKMOHHbLIN CTEPXXEHb NO BCEWN ANNHE CTEPXKHA B JIOKaNbHOM CUCTEME KOOPAMHAT BAONb OCU Z CO 3Ha4yeHnem 5
TC/M™.

MpenocTaBnseTcs BO3MOXHOCTb 3aA4aThb Criedylowme Buabl Harpy3ku:

1) TlponeTHyl0 cOCpeaoTOYEHHYIO cuiy B rrnobanbHOW UM MEeCTHOW cucTemax KoopauHat, Bgornb ocen OX
vnn OZ;

Harpy.aka B y20ax EI

I'ID,U,TBep,u.uTbl OTHEHUTE |
Puc. 3.15
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2) CocpenoToYeHHbIVt MOMEHT B NpPoseTe;

3) [lponeTHyo paBHOMEPHO—pAaCNpPeaerieHHY Harpy3Ky B rnobanbHOM Nnmn nokanbHOM CMCTeEMax KoopauHat
BOoonb ocenn OX unu OZ;

4) TlponeTHyl0 TpaneumeBUOHYI pacrnpedeneHHyl0 Harpysky B rnobanbHOW WnM FoKanbHOW cucTemax
KoopauHat Bgonb ocent OX unu OZ;

5) PaBHOMeEpHbI HarpeB BOOIb NoKanbHOM ocn OX cTepXxHs;

6) HepaBHOMEpPHbLIN HarpeB BEPXHETO U HUXXHEFO BONTOKOH CTEPXKHS.

Harpy3ka B cTe pHAX @
Cuf’rema KOOPAWHET % m p= [5 Te/M
" noBansHaA
' flokanbHas 2 Al= [—U =
Ocu o
Cox 6oz aze [424 B

Moareepaute I OrmMeHuTe

Puc. 3.16

Mocne BBOAA Harpy3ok Haxkmute kHomnky MoaTBepAUTD.

lNocne okoH4YaHusA 3agaHus Harpy3oK NOBTOPHO HaXXMUTE KHOMKY HasHauntb Harpysky ;
PacueTHas cxema gn4a BTOPOro 3arpyxeHnqa npeacrtaBiieHa Ha PUCYyHKe HUXe.

5,000

+

0o

3.000

5000

4.000

5000 2.000

Puc. 3.17

[ns BbINONHEHUSA pacyeTa BOCMONb3ynTeCb NyHKTOM MeHio PaboTa = Pacuer = PaccuuTtatb 3apgavy

(kHoMKa Ha NaHenu UHCTPYMEHTOB).
Mocrne nonyyeHus cooblleHnss PacuyeT ycnewHo 3aBeplieH MOXHO MepexoauTb K aHanmay
pe3ynbTaToB.

q)yHKLIMVI PeKAaKTUpoBaHUA CXeMbl

OcHoBHble peXunMmbl peakTtnpoBaHUA HaxXoOATCA B NYHKTE MEHK0 I'IpaBKa.

v (=

Bce peXxumbl 3aaaHnNA JaHHbIX MOXXHO noo4vyepegHO OTMEeHUTb KHoMko OTMEeHUTb )

L

BblaeneHue y3noB 1 CTEPXXHEN — KHOMkK Bbigennutb y3nbil (| ) 1 BblAenuTb CTepXKHU ).

YpaneHue y3noB 1 CTEPXXHEN — KHOMKM YAanuTb y3nbl () 1 YaanuTb CTEPXHU (E).
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I'Ipvl HenpaBunbHOM 3aJaHuUn CBA3N €CTb BO3MOXHOCTb €€ yaallinTb — KHOMKa YpanuTtb cBA3b

Ecnun Heobxoaumo ns3baBuTbCA OT Harpy3kuM — KHOMNka Yaanutb Harpy3ky (

Npv HEMpaBUbHOM 3a4aHWUM WapHUPa — KHOMKa YAanuTb WapHUp (

%))
®dyHKUMM BU3yanusauum

Bce peXnmbl BU3yanmdaumn HaxogAatTcA B MYHKTE MEHIO HaCTpOﬁKM.

-

MokasaTtb\cnpsiTaTb HymMepaLuio y3roB — kHomka Moka3aTb TOUKM (

).

MokasaTtb\cnpsATaTb HyMepaLuuo cTepkHel — kHornka Moka3aTb cTepxkHM (

.

MokasaTtb\cnpsiTaTb pasmepbl 3agaHHON ceTkn — kHonka MokasaTb pasmepbl

MokasaTtb\cnpaTaTth WapHUpbl — kHoMnka NMokasaTb WwapHUPpbI (;K ).

L)),

MokasaTtb\cnpsaTaTb onopbl — kHonka MNoka3saTb cBA3Kn

MokasaTtb\cnpsiTaTb Harpy3kn — kHornka NMokasaTb Harpy3kM (

MokasaTb\cnpsTaTb 3HaYEHUsI Harpyskn — kHonka Moka3aTb 3HaYeHUA Harpys3ok

MUHCTPpYMEHTbI

N3meputb paccTtosHmne u yribl — kHonka [AnuHa mexay ABYyMs Toukamm ( ) 1 Yron no Tpem Toukam

L7

NHdpopmaumsa ob yanax n ctepxHax — kHorku UHdpopmauums o ctepxHe ( ) n UHbopmaumsa o6 yane

%‘

LE-]

EcTb BO3MOXHOCTb yBEeIM4eHus HeobXoaMMbIX (*)parMeHTOB pacquHon CXEMbl — KHOMKM YBenuyeHue

Pe3ynbTaTthbl pacyeTa

) 1 Ha Becb 3kpaH (

YCTaHOBUTE HOMEP aHaNM3MpyemMoro 3arpyXeHust (KHomnka he ).

Onsi oToOpaxeHUs pes3ynbTaToOB TEKYLLEro 3arpyXeHusi BOCMONb3yWTeCb MyHKTOM MeHio Paborta =
Pacuer.

Mpun HaXxxaTUM COOTBETCTBYHOLLMX KHOMOK BbIBOOATCS:

— pedopMupoBaHHas cxema — KHonka ( B ) Moka3aTb AecopMMpPOBaHHYIO CXEMY;
M

— 3Mpbl NPOAOMbLHBLIX CUIT — KHOMKa dntopbl NpoAoribHbIX cun N ( ;

— 3MOpPbl NOMEPEYHbIX CUM — KHOMKa dnopbl nonepeyHbIx cun Qz ( L );

M,

— 3Mpbl MOMEHTOB — KHOMKa Anopbl MoMeHTOB My (|

).

[na BblBOAA YUCMOBLIX 3HAYEHUW MNepeMeLLeHNn Y3rOoB UMW YCUINUA B CTEPXKHAX BOCMOMb3YyNTECH

o

nyHKTOM MeHo Pa6oTa = PacueT = OTyeT = Y3noBble nepemMeLeHuns (KHomnka ) unn Pabota = Pacuet

= OT4YeT = YCUNuUA Ha KOHLaX cTepXHen (KHomka i ).
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!

Yeunual3arpywe Hue 2

®akin
N:anta | Ceverve ] N [rc) I My [rcim) l Qz [rc) l
1 1 -15.6605 60.9842 -25.2769
1 2, -15.6605 -40.1235 -25.2769
[le peme mwe Hua/3arpyse Hue 2 2 1 4.43258 -40.1235 16.601
5 2 2 443258 9.67952 16.601
eyl 3 1 6.60102 9.67952 -4.49258
M:yana | % [ | Z [ban] | Uyfpanxioom | 3 2 6.60102 17.276 -4.49258
1 0 0 1 [ 1 -43.0761 33.5568 -8.73525
2 38102 0130504 E51898 6 2 -43.0761 1.4IND A1 4IND
7 1 -41.8779 201531
3 371197 0102425 0616349
4 707 184763 417718 7 2 -41.8779 -1.HIND -1.HIND
B -U ; 0 5 0 10 1 82,899 -61.5775 83.9211
7 34,8872 0,358967 13,2039 10 g 2283 1. HIND -1.HIND
g JEEE1R 1 05579 B AREES " 1 -126.695 443016 -11.5664
10 o 1 0 1 2 -126.695 9.60234 -11.5664
12 1 -126.695 9.60234 -11.5664
12 2 -126.695 -36.6633 -11.5664
a) 6)
Puc. 3.18

[nsa coxpaHeHus pesynbTaToB B BblOpaHHbI (hann B gmanoroBom okHe [MepemelweHus (Ycunus)
HaXMuTe kHonky ®ann = CoxpaHuUTb.

=i

Wcnonb3ays kHonky UHdopMauusa o ctepxHe (L:1) MoxxHO NpocMoTpeTb BbIGOPOYHO 3HAYEHWUS YCUIWN,
MOCTPOUTL 3MOPbI MPOAOMNBHbIX Y MONEePeYHbIX CUM, MOMEHTOB 1 NEePeMeLLIEHI.

L)
L
WUcnonb3ysa kHonky u WHdopmauuss o6 ysne () MOXHO BbIGOPOYHO MPOCMOTPETL 3HAYEHWs
nepemeLLeHnit B y3nax.

MpaBuno 3HakoB ANA NepemMeLeHun

NuHeliHble nepemelleHns (X, Z) cuMTaloTCcs NOSNOXUTENbHLIMUW, €CIIM OHU HanpaBlieHbl COOTBETCTBEHHO
crieea HamnpaBso M CHM3Y BBepX (Mo HanpaBreHUio COOTBETCTBYIOLLIMX OCEN).

MoeopoT (UY) cunTaeTcs NonoxuTenbHbIMA, eClii OH BpallaeT No4YacoBOK CTperke, ecrin CMOTPeTb Ha
3KpaH.

I'Ipanmo 3HaKoB AnA ycvmm7|

MonoxwnteneHoe npoaoneHoe ycunue (N) pactTarmBaeT CTEPXKEHb.

[MpaBuno 3HaKoB NPOYUX YCUMNUIA MPUBA3AHO K CEYEHUIO CTEPXKHS, NPUHaANexallemy ero KoHuy:

— MONOXWUTENbHbIA M3rmbawwmn MmomeHT (My) BpallaeT NPOTUB YACOBOW CTPESIKU, €CNU CMOTPETb C
KOHUa ocu Y1,

— MonoXuTenbHaa nepepesbiBatoLllas cuna (Qz) aencTeyeT Boonb ocn Z1.

3.5 I'Ipﬂmoyroanaﬂ nnauTa Ha ynpyrom oCHoBaHUu

ﬂporpamma npegHasHa4dyeHa Anda ctatuydeckoro pacyeTta npAamMoyrosibHbIX MinUT Ha ynpyromMm OCHOBaHWUW.
,D,OFIYCKaeTCH Hannyne npAamMoyronbHbIX OTBepCTVIVI.
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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

3apaHue ncxogHbIX AaHHbIX

CTaTHYECKHH Pacyer NpAmOyro/IbHOH NIHTbI Ha YNPYI0K 0CHOBAHHH

HcxogHEIE AaHHEE l

Maura AecTrocTe

Dovawia L] 10 M E |36 T2
Wepuna H] |8 v Hu (0.2

TonuwmHa 130 [

3.00
§.00

OrteepcTie
MNpuEaAska

Dnalc] |25 ] a0|5 ™
WupwuHa [d] |3 - bo|2.2 1

2.20

K3 D pMUMEHT bl MOCTE M 5.00 2.50
1000 eaa 2 10000 o 10.0
Harpyskn Tafinuua 3a0aHHEl: Har pysok.
Ceazu
Bug Harpysru P a b al b1
@’7 0 }cocpegowna 12 150 160 00 00 oy | i~
- 1 pacnpen. cuna 131 0.0 0.0 0.0 0.0 Hanpaeneque ceazu
@ a]al B npowour, wra.. 48 200 400 220 220 CzZ Cux Uy
& auHeinei w20 ES0 110 310 280
P =2 T or |0 .
T a6l a ZaKpEenneHi Ha TEKYWENR CTOROHE
E &= |.5 al=|31 v Bug ceAzn or No fo |2 ™

b=[11 b1=,F - 4 na Uy 0.0 8.0

[

| HnandTe cEAsH

NotaemTs |
Ha cropone

g anure Harpysku

| B | PACUET

Bexon Crpaera

Puc. 3.19

B cooTBeTcTBylOWIMX OKHax 3ajante pasMepbl NAWTbl — ANWHY, LIMPWHY, TOMLUMHY; >KECTKOCTHble
XapakTepucTMkm — MoAyfb YNpyroctu u koadpduumeHT [lyaccoHa; XapakTepucTuUKM OTBEpCTUs — AnvHa
OTBEPCTUS, LUMPWHA OTBEPCTUS W MPUBA3KM OTBEPCTUS K FIEBOMY HWXKHEMY Yrny MNfAWTbl; XapakTepuCTUKM
rPYHTOBOIo OCHOBaHWs — ko3 umumeHTsl noctenn — C1 n C2.

B none Harpy3ku kypcopom Mbiwn Bbibepute w©n3 4 BO3MOXHbLIX TUMOB Harpysok BblbepuTe
Heobxoammyto, BBeauTe Tpebyemble napaMeTpbl — MHTEHCUBHOCTb HArpy3ku 1 NpMBA3KY K Havany KoopauHat
(NeBbIN HXKHWIA YroMn) U HaXXMUTE KHomMKy [lo6aBUTb.

[ns n3meHeHus napameTpoB Harpy3ku Bbibepute B Tabnuue Harpy3ok Tpebyemyto, BBeAMTE HOBble
napameTpbl 1 HaXXMUTe U3MEHUTD.

Mpy HeobxooMMOCTU yaanuTb Harpysky BblbepuTe B Tabnuue Harpy3ok Tpebyemyio 1 B none Yaanutb
Harpys3ky HaxxmuTte kHonky TeKyluyto, a npyv Heob6XoaAMMOCTY yaaneHus BCex Harpy3ok Haxxmute KHonky Bce.

B none CBs3n B packpbiBaloWemMcs CnMcke BblOepuTe CTOPOHY MAWTbI, Ha KOTOPYK Heo6XxoaMmo
HamnoXwTb rPaHNYHbIE YCIOBWS.

YKaxuTe pagvo—KHOMKOM HamnpaBneHve Mno KOTopoMmy  TpebyeTcd 3anpetuTb nepemelleHuns (Z —
nMHenHas CBA3b NO HampaBNeHMI0 OCK NepneHauKyNnsapHon K nnute, UX — cBA3b NO yriy NoBOpOTa BOKPYr OCU
napannensHon anuHe nnntbl; UY — CBSA3b MO yriy NoBOpOTa BOKPYr OCYM NapanienbHON LWMPUHE NNuUThl), U B
okHax OT 1 [lo BBeAWTE NPMBSA3KN HANOXEHMWS FPaHNYHbBIX YCIIOBUIM N HaXKMUTE KHOMKy [lo6aBuUThb.

Ona n3meHeHWs NPUBSA30K rPaHUYHbIX ycnoBui B Tabnuue 3akpenneHUWM Ha TeKyLeh CTOpPOHe
ykaxuTe Tpebyemyto, BBeauTe HoBble NapameTpbl U HaxXmnTe M3mMeHUTb.

Ona yaaneHuns rpaHuWYHbIX ycrnoBui B Tabnuue 3akpenneHUWW Ha TeKylWeW CTOPOHe YyKaxuTte
Tpebyemyto U HaxXMuTe KHOMNKy TeKylyto, a Ans yaaneHus BcexX CBA3ei Ha TeKyLlel CTOPOHE MnTbl HaXMuTe
KHOMKy Ha cTopoHe.

Mocne 3anonHeHus BCEX UCXOAHbIX AAHHbIX HAXMUTE KHOMKy PacyeT.
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PesynbTaTthbl pacyeTa

CraTMuecKHH pacyeT NnpAr0yronbHO

MoroaHelR AaHHEIE  PESYIETATE] PACYETS l

THTbI Ha YN pYIOot OCHOBAHHH

I I ]
013 5 12 18 24
by
_ R |
b [T
MNepetewleHia Ynanure | DumcTHTE | HanpameHua Hoanute | OumcTiTE |
Mys. ] ¥ W U= Ly A | Naan 4 [ b= by hef iy Rz ~
1 a 1] 147 0114 1] 1 ] a 116 0178 00118 147
2 0.385 1] 147 0114 -0.0053 2 0.355 a 1.6 0187 0.0421 4.7
3 0,769 1] 147 0114 00108 3 0.769 a .y -0.202 0.093 4.7
4 115 1] 4.7 0114 0016 4 1.15 a 1.8 -0.223 0174 4.7
5 154 ] 147 A3 00213 5 1.54 a 1.8 -0.243 0.287 147
g 142 ] 147 0113 00267 g 1.482 a 1.8 -0.263 0428 147
7 23 1] 147 0113 003z 7 23 a 116 -0.28 0552 147
a 2E9 1] 146 o113 aooaEd voe 2E9 a 115 -0.295 0778 47 ¥
_ omer |
Brixon | Crnpaexa |
Puc. 3.20

B pesynbtate pacuyeta BblgaloTcd u3onond u Tabnuubl BepTMKanbHbIX nepemelleHun W, yrnos
nosopota UX un UY, nsrnbarowmx momeHtoB Mx, My n Mxy, n otnopa rpyHta Rz. Bce Bu3yannsavpoBaHHble Ha

9KpaHe n3onosida aBToMmaTn4eckm 3aHOCATCA B OTtyer.

Onsa dopmMmupoBaHns cokpalleHHoro otyeta B Tabnuuax MNepemeweHnsa vnm HanpsikeHusa Bbigenuvre

HeobxoauMmble Anst YOaneHUsi CTPOKU, HaXXMUTE KHOMKY YAaanuTb.

[na nonHoro ypanenuss kakom—nubo Tabnuubl Hag COOTBETCTBYHOLWEN Tabnuuen HaXMUTe KHOMKY

O4yncTuTh.

MpegocTaBnsieTCcs BO3MOXHOCTb LLEMYKOM MbIWIN yKa3aTb TOYKM MAWUTbI, pe3yrnbTaTbl pacyeTa KOTOpbIX
Heobxoaumo BHecTu B OTyerT.
Haxmute kHonky OTueT Ansa popmmpoBaHus html — panna oTtyeTa.

3.6 [lpsimoyronbHasa nnuta

I'Iporpamma npegHasHa4veHa anda ctatu4eckoro pacyeta npAamMoyrosibHbIX NinT FIOKprTVIVI n I'IeperbITVIIZ.

,D,OFIYCKaeTCH Hann4yne npAamMoyrosfibHOro oTBepcTtus.
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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

3apaHue ncxogHbIX AaHHbIX

&= CTarMUecKHH pacueT NpAOyToAbHOH MAHTbI

WoxonHeE gaHHEIR l

Maura AecTrocTe

Doanall) |2 P E |25eB a2

WuptHa (H] |6 " MHu (0.2
Tomuuna  |100 cM ¥

OTeepcTie

£.00

MpuERska

JnvHa (o) 0 r ao|0 M e
WupuHa (d] ’07 bl bo’ﬂi [

.00

Harpyzru Tafiauua 3a0aHHE HarpYSoK,
CEAzm
Bua Harpyzku P a b al b1
@? g | cocpen, 1] 0 15 16 00 00 Croposs:  [reean |
FF pacnpen. [T/ 2 oo oo nn 0.0 Hanpagnetie cesau
% aldl Brpavour, . 188 1 1 85 4 £z Ol Uy
— £ auneinan [ria] 21 4 05 15§ 55
Po=121 T - or |0 el
TafAMLa SakpenIeHIHi HA TERYWED CTOPOHE
E a= 5 al=15 Bua ceasu Or Mo Ido |6 M
s befps W | [EEE — Todamns) |
bzl i} g ) d
Hotasmre | | £ o Uy o G Yoanure cEAzMH
| Ha CTDDDHB|
Ypanime HarpyskK
| Bl | Paztiepel |« PACYET
Brivon | Crpaexa |

Puc. 3.21

B cooTBeTCTBYWOLWMX OKHax 3adavTte pasMepbl MAWUTbl — AFMHY, LWWPUHY, TOMLWWUHY; XECTKOCTHbIE
XapaKkTepuUCTUKU — MOZYMb YMNpyroctn u koadpdpuumeHT [lyaccoHa; XapakTepucTUKM OTBEPCTUS — AONuHa
OTBEPCTUS, LUMPUHA OTBEPCTUSA U NPUBA3KN OTBEPCTUS K JIEBOMY HUXKHEMY Yy MiUTHI.

B none Harpy3ku Kypcopom Mbilin BbibepuTe U3 4 BO3MOXHbIX TUMOB Harpy3ok Heobxoammyto, BBeauTe
Tpebyemble napaMeTpbl — MHTEHCMBHOCTb Harpy3ku U NPUBS3KY K Havarny KoopAauHaT (NEBbIN HKHUIA yron) u
HaXmMuTe KHOMKy [lo6aBuUTb.

[nsi nameHeHWst NapameTpoB Harpysku BblObepute B Tabnwuue Harpy3ok TpeOyemyt, BBEOUTE HOBble
napameTpbl U HaxxMuTe U3MeHUTb.

Ons yoanenust Harpy3ku BblOepute B Tabnuue Harpy3ok TpebOyemyio M B none YAanuTb Harpysky
HakmuTe KHoMky TeKyLyyro, a Npu HeobXoOUMOCTH yaaneHus Bcex Harpy3oK Haxxmute KHonky Bcee.

B none CBsA3uM B packpblBaloLeMCs CNvCke BbIOEpUTE CTOPOHY MNMWTbI, HA KOTOPYK HeobGXxooumo
HaMNoOXMWTb rPaHNYHbIE YCITOBMS.

YKaxuTe paano—KHOMKOW HarpaBrneHne Mo KOTopomy TpebyeTcsi 3anpeTutb nepemelleHus (Z —
NHenHasn CBA3b NO HaMpaBlEHMIO OCK NePNeHAVKYNSApPHOW K nnnte, UX — cBA3b NO yrny NoBopoTa BOKPYr OCU
napannensHon anuHe nnutbl; UY — CBSI3b NO yrny NoBopOTa BOKPYr OCKM NapanmnenbHON WupuHe NnnTbl), U B
okHax OT 1 [lo BBeAWTE NPMBSA3KN HANOXEHMS FPAHNYHbBIX YCIIOBUIN N HaXKMUTE KHOMKy [lo6aBuThb.

Ons n3aMeHeHWst NMpPUBSI30K rPaHM4YHbLIX ycroBui, B Tabnuue 3akpenneHWnM Ha TeKylew CTOPOHe
ykaxute Tpebyemyto, BBeAMUTE HOBbIE NapameTpbl U HaxXMuTe U3MeHnTb.

Mpn HeoBXoAMMOCTM yaaneHusl rpaHnYHbIX yCroBun, B Tabnuue 3akpensieHUM Ha TeKyllen CTOpPOHe
yKaXute TpebyemMyto n HaxmnTe KHonky Tekyluyr, a npu HeobxoaMMOCTU yaaneHus Bcex CBA3en Ha TeKyLlen
CTOPOHE NNUTLI HE06X0AUMO HaxaTb KHoNKy Ha ctopoHe.

Mocne 3anonHeHus BCeX UCXOAHbIX AaHHbIX HAaXMUTE KHOMKY PacyeT.
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PesynbTaTthbl pacyeTa

= CTAaTHYECKHH pacyeT NPALOYTONbHOH NAHTb

MowogHele gaHHele  PESYNETATE pacdeTa ]

-0.24 -01a 02 -0.08 -0.0024 0

FEEE

i

by

W Rara)

MeperelwueHHA Unamrs | DuMCTHTE | HanpaseHua Yaanme | CITUGAETIE

M2yz, ® y W Ux Ly Mean. ® y Mz fdy by
27 0136 0251 a i} 0 26 0136 0251 -3 -0.583 -1.19
337 7.E8 294 0234  -0008.. 00182 325 7.E8 294 034 133 -0.079
323 346 a.m 0134 -0.003..  0.0411 an 346 a.m 405 8.55 012
329 518 305 0193 -0005. 00212 N7 515 305 3493 1.7 -0.0251
339 0107 313 1] 1} 0 326 0107 313 137 -2.6¢ 0z
E25 0107 584 1] 1} 0 601 0107 GEd 0506 -0.162 1.08

MoterTel | THf - OTyer

Berog | Cnpaeka |

Puc. 3.22

B pexunve Pe3yJ1bTaTbl pac4yeTa BblAalTCA M30Mond u Tabnuubl BepPTUKalibHbIX nepemeu.l,eHw?l W,

yrnos nosopota UX u UY, usrubatowmx momeHtoB Mx, My m Mxy. Bce Bu3yanuampoBaHHble Ha 3JKpaHe
n3ornons aBTomaTnyeckun saHocatcsa B OTyer.

Ons dopmMupoBaHnst cokpalleHHoro otyeta B Tabnuuax MNepemeweHnsa vnm HanpsikeHua Bbigenuvre
HeobxoAaMMble ANs yAaneHUst CTPOYKN, HaXXMUTE KHOMNKY YaanuThb.

Ona nonHoro ypaneHusi kako—nubo Tabnuubl Hag COOTBETCTBYHOLWENW Tabnuuenhn HaxXMuTe KHOMKY
O4ncTUTH.

MpenocTtaBnsieTcs BO3MOXHOCTb LUEMYKOM MbIWWM yKasaTb TOYKM, pes3ynbTaTbl pacyeTa KOTOpbIX
TpebyeTcs BHecTn B OTyYeT.

Haxmute kHonky OTueT Ansa popmmpoBaHus html — panna oTtyeTa.

3.7 bBanka—-cTeHKa

MporpaMma npegHasHaveHa Ans cTaTuYeckoro pacyeTta 6anok—CTeHOK C OTBEPCTUEM.
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3apaHue ncxogHbIX AaHHbIX

= CTaTMUECKMH pacueT NpAmMOYT0IbHOH BadKH-CTE HKH

WecoaHee 4aHHEE ]

Marens AlecTrooTe P ——

LWnpmHa (L] 4 M E |36 T2 I
Bricora (H] |3.2 v Mu 0.2
TonwwuHa 28 cr ¥ Fo |275 T3

OreepcTie

1.50
3.20

MNpuBaAzka

2 M an |1 -
Beicora(d] |15 M bo (0.8 M

LupiHa [2)

0.50

e .00 200
HanpaeneHue Harpyzku 4.00
oy 3
T &5MULa 550AHHEIR HArpYZ0K o
Bua Harpysku P F1 a b
{ P ltpamew cuna 20 38 000 400 Cropora  |wis =
fe— ITlpacnpea. cuna 1.2 on oo oo HanpaeneHue ceAsM
fnial L FR Y
P =12 T/
gl | m- or o "
T afAKLa 3aKPENNeHUA Ha TEKYLWLEN CTOROHE
a = " Buig, cEAzM Or Jo Do |4 M
’— no ¥ on 40
b= M E — o0 40 ocasi 4
otasurs | | YganuTe cEAZM
Ha cropore
Yo anuTe Harpysxu | P |
| ke | PACUET
Brixog, Crnpaexa

Puc. 3.23

B cooTBeTCTBYIOLMX OKHaxX 3aganTe pasmepbl 6Ganku—CTeHKN — OMVHY, LUMPWHY, TOMNLMUHY; XECTKOCTHble
XapaKTepUCTUKN — MOAYNb YNPyroctu n koadduumeHT lNyaccoHa; Ans aBToMaTUYeCcKoro y4eta cobCTBEHHOro
Beca — NMOTHOCTb MaTepuana; XxapakTepuCcTUKn OTBEPCTUS — ANIMHHA U LUMPUHA OTBEPCTUS, a TakkKe NpUBHA3KN
OTBEPCTUS K Hayany KoopanHaT (NeBbIN HKHUIA yron).

B none Harpy3ku pagno—kHonkon BbibepuTe HanpaBneHWe Harpysku, Kypcopom Mbiin Bbibepute ns 4
BO3MOXHbIX TWUMOB Harpy3ok Heobxoaumyto, BBeauTe Tpebyemble napameTpbl — MHTEHCUBHOCTb Harpysku u
NPUBA3KY K HaYany KoopanHaT U HaxxmuTe KHomnky [lo6aBuThb.

Ona n3meHeHus napameTpoB Harpysku BbibepuTe B Tabnuue Harpysok Tpebyemyio, BBeauTe HOBble
napameTpbl U HaxXMUTe U3MeHUTb.

Mpu HeobxoonmoCTW yoanuTb Harpysky, Belbepute B Tabnuue Harpy3ok Tpebyemyto n B none Yaanutb
Harpy3Ky HaxxmuTe kHomnky TeKyLlyto, a Ans yganeHus BCex Harpy3oK HaxxMmuTe KHomnky Bee.

B none CBA3u B packpbiBaloLEeMCH Cnncke Bblbepute CTOPOHY Bankn—CTeHKn, Ha KOTOpyo Heo6XxoaMmo
HaMNoOXMWTb rPaHNYHbIE YCITOBMS.

YKaxute paaumo—KHOMKOW HampaBneHue no KoTopoMmy TpebyeTcs 3anpetutb nepemMelleHus (X —
NWHeNHas CBSA3b NO HanNpPaBfieHUIO rOPU3OHTarIbHON ocK, Y — NUHeNHas CBA3b MO HanpaBfeHWUIo BEPTUKanbHON
ocwu), 1 B okHax OT 1 [lo BBeauTe NPUBSA3KN HANOXEHMWS rPaHUYHbBIX YCIOBUIM Y HaXXMUTE KHOMKY [lo6aBUTb.

Ona n3meHeHWs NPUBSA30K rPaHUYHbIX ycnoBuii B Tabnuue 3aKpenneHUWM Ha TeKyLeW CTOpPOHe
ykaxuTe Tpebyemyto, BBeauTe HOBble NapameTpbl U HaxmMnTe M3meHUTb.

Ons yganeHus rpaHuWyHbiX ycnoBun B Tabnuue 3akpenyieHMM Ha TeKylled CTOPOHe YKaxuTe
Tpebyemyto n HaxmuTe KHOMKy TeKyllyro, a Ans yOaneHus BceX CBSA3eN Ha TeKyllen CTOPOHE GanKku—CTeHKU
HaXXxmuTe KHonky Ha cTtopoHe.

Mocne 3anonHeHns BCeX NCXOAHbIX AaHHbIX HAXMUTE KHOMKY Pacuer.
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PesynbTaTthbl pacyeTa

=n CTaTHYeckMH pacyeT NpAMoyTo/ibHOH BaJKM-CTE HEH

MoxoHele AaHHEe  PE3UNETATH pacyeTa ]

L Hemopr.

g
?
EEET

- |
] | ]
Tuy
I | | I
7 I
1 I A ]
Mepetdel eHua Ypanars | Duwicrurs | HanpsseHua Ypanms | Owsemre |
Moys. 4 Y = N - Mzan 4 Y Su Sy Tay h
1 1] 1] a a 1 1] 1] 12 B3Y 745
2 0143 1] a a 2 I - -47.1 -6.01
3 02e 0 o 0 3 T
4 0429 1] a a 1] 363 317
] 0571 1] a a 1] . A1 -1.74
g 0714 1] a a 1] -4, -26.4 -0.353
7 0.857 1] a a 1] 3. -20.8 0746
g 1 1] a a w 1] -2, 15 1.36 w
| Oruer
Bemog | Crpaeka |

Puc. 3.24

B pesynbtate pacuyeTta BblgaloTcA M3onond M Tabnuubl ropu3oHTanbHbIX X U BepTUKanbHbIX Y,
HOpManbHbIX SX, Sy 1 TaHreHumanbHbIX TXY HanpsbkeHun. Bce BM3yannsvpoBaHHbIE N30Mors aBToMaTUyecku
3aHOCATCA B OTYeT.

Ons dopmMupoBaHunst cokpalleHHoro otyeta B Tabnuuax MNepemeweHnsa vnn HanpsikeHusa Bblgenuvre
HeobxoavMble ONS yaaneHus CTPOYKM, HaXKMUTE KHOMKY YpanuTthb.

[na nonHoro ypaneHus kakom — nubo Tabnuupl, Hag4 COOTBETCTBYHOLEN TabnuuUen HaXMUTE KHOMKY
OuncTuTb.

MpepocTaBnseTcs BO3MOXHOCTb LLEMYKOM MbILLW yKa3aTb TOYKWU, pe3ynbTaThl pacyeTa KOTopbIX nonagyT
B OTyerT.

Haxmute kHonky OTueT Ansa popmmpoBaHus html — panna otyeTa.

3.8 O6onoyka Ha NPAMOYrofibHOM NnaHe

I'Iporpamma npeaHasHa4veHa OnAa CTaTU4eCKoro pacydeTta BbIMyKIibIX napa6onv|qe0|<v|x n C(bepVILIeCKVIX
obonoyek Ha npAMOYrosyibHOM nriaHe.
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3apaHue ncxogHbIX AaHHbIX

& CTaTHMUECKHH| pacyeT NpAMOYT0IbHOH B NAaHe D60A0uKH
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Foprda
-

" coepuueckan
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Puc. 3.25

B none ®opma ykaszaHuem paano—KHOMKM Bbibepute GOpMy OOOMOYKM LUAUHAPUYECKYH UK
ccepuyeckyto.

B cooTBeTCTBYIOLLMX OKHaxX 3afdanTe pa3mepbl 0OOMOYKM - AMVHY, WMPWHY, TONWMHY. 3apanTte Takke
ctpensl (cTpeny) nogbema (fl, f2) gna napabonuyeckon o6onoYkn MK paguycel (paguyc) Ana cdepruyeckon
(UMnMHOpUYeckor) 06onoYKN.

3apanTe XeCTKOCTHbIE XapaKTEPUCTUKN 000MOYKM — MOAYIb YNPYrocTu n kKoadpduumneHT MNMyaccoHa.

Mpy HanNMyumM OMOPHOro KOHTypa 3adanTe ero XXeCTKOCTHble XapakTEePUCTUMKM — MOLYMb YNPYrocTy,
LWUMPUHY Y BBICOTY UIN XXE YUCTIEHHYH XECTKOCTb.

B none Harpy3km pagno—KHOMNKOW BbibepuTE HanpaBreHUe Harpysku, KypcopoM Mbiwn Bbibepute n3 3
BO3MOXHbIX TUMOB HArpy3ok Heobxopumyto, BBeauTe Tpebyemble nmapaMeTpbl — UHTEHCUBHOCTb Harpys3ku u
NPUBS3KY K HYITIO KOOPOUHAT (NIEBOMY HIDKHEMY YIIY) N HAXMUTE KHOMKy [lo6aBUTb.

[na namMeHeHUsa napameTpoB Harpysku, Bbibepute B Tabnuvue Harpysok Tpebyemyio, BBEOAUTE HOBbIE
napameTpbl U HaXXMUTE U3MeHUTDb.

Mpu HeobGxoouMMOCTU yaanuTb Harpysky Bblbepute B Tabnuue Harpy3ok Tpebyemyio n B none Yaanutb
Harpy3Ky HaXXmMute KHOMKy TeKyLyto, a npy HeoOXoaUMOCTM yaarneHust BCeX Harpy3ok HaxxmuTe KHonky Bcee.

B none CBA3M B pacKpblBalOLEMCSl CMUCKE BbiGEPUTE CTOPOHY, HA KOTOPYH HEOOXOAMMO HamoXuTb
rPaHUYHbIE YCIOBUS.

YKaxute pagno—KHOMKOM HanpaeneHue, Mno KOTOpomy TpebyeTcs 3anpetutb nepemelleHus (Z —
nVHenHas CBA3b MO HampaBreHulo BepTuKanbHOW ocu, X, Y — JUHENHble CBSI3W MO Hanpa.IieHuIo
COOTBETCTBYIOLUUX FOPU3OHTamNbHbBIX Ocew), U B OkHax OT u [lo BBeaMTE NPUBA3KM HANOXEHUS TPaHWYHbIX
YCNOBUIA N HaXXMuUTe kHornky [lo6aBuTh.

[Ona uaMeHeHust NPUBS30K FPaHWYHbIX YCnoBurW B Tabnuue 3akpensieHUM Ha TeKyllen CTOpOHe
yKkaxute Tpebyemyto, BBeauTe HOBble NapaMeTpbl U HaxXmMuTe U3MEHUTD.

Ona ypoaneHus rpaHudHbIX ycnosuii B Tabnuue 3akpenneHUM Ha TeKyLeW CTOPOHe yKaxuTe
Tpebyemyio n Haxmute KHomky TeKyllyro, a Ana yoaneHus BCeX CBsI3eN Ha Tekyllewn CTOpoHe Heobxoaumo
HaxaTb KHOMKYy Ha cTtopoHe.
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Pasoden «CmauYc»

Nocne 3anonHeHus BCeX NCXOOHbIX AaHHbIX HAXXMUTE KHOMKY Pacuer.

Pe3synbTaTthbl pacyeTa

# Cratwieckwin pacyer npAmoyronibHoR B inane o6oaou X # Cratwieckwin pacyer npAmoyronibHoR B inane o6oaou X
Ucsoprese gareie PeaynsTatel pacsera | Uokopsae aaswuie  PeounsTare pactera |
W Bee euael BOpe| NEPeREss EA0WMX C1n (QZ) I Bez euael
B3e+002 -62e+002 -Ales02 -21esD02  -45 46 21e+002 d1esD02 B.2esO02  B83esD02 Ofonouxa Ofonouxa
_ Tay (T2
s _w | _w |
= =
| |
z z M M
L x Ly | |
N N
Ny Hy
P | |
7 T Tip
Kormyp Kormyp
L S S
L}
L b 3 _H | _H |
a [
n W Ypamre | Ouscrims | Km0 ] [0 Berasime Yeun Ha KoHTYpe: Ynanme Oumcrie. Km0 ] [0 Berasime
He i i 2 W M My | My | N Ny | Tap Hionio 1) Ho i i 2 N [ a Lo
1 12 0646 000 1.1 o00sez 0119 -0.0385 942 15es 532 Tl > 1 258 a 000 -093 173 118 Tl >
2 223 0754 000 <0238  0.000. 00032 465 -289 127 103 2 a0 a 000 0946 119 0504
3 168 0862 000 0346 00548 00192 00509 -2 159 B55 Harpaenun 3 367 a 000 128 0531 0764 Harpaenun
4 M 0945 000 <0128 -0.000. -0.003. 8.36e- 4 F73 371 4 4 42000 0.475 0533 103
5  08% 115 000 0248 Q00O -DOO5. OOOO. 43 B85 122 B 5 256 2 000, 00301 216 0851 B
& 238 144 000. 0221 Q000 BdSe. 0000, 208 425 924 & 188 2000, OF7 25 0381
7 352 162 000 0225 000569 00066 00023 140 84 125
Oraer Oraer
Bowan Cnpaska Bowan Cnpaska

B pesynbraTte pacuyeTta BblgaloTCca U30Mnons u Tabnuubl BepTukanbHbix nepemelteHuin W, yrnos noBopoTta
UX un UY, usrmbawowmx mMomeHToB MX, My n MXy, HOpMarbHbIX HanpskeHun SX, Sy u KacaTenbHbIX
HanpsxeHun TXy, a Takke ycunusa B onopHom kKoHType N, M, Q. lNocneayolwme HaxaTus KHONOK BU3yanu3aunm
n3ononen nepemeLLeHnii, HanpsHKeHN UNu yCUnuin No3BonsoT NPOCMOTPETb UX B Pa3fUYHbIX NMOCKOCTAX U
aKkcoHomMeTpuu.

[ns ogHoBpeMeHHOro npocMoTpa u3onone nepemeLlleHnid, HanpsHkeHud unm ycunuim B Tpex
MNIMOCKOCTSAX M aKCOHOMETPUM yKaxuTte donaxok Bce Buabl. Bce BM3yannsamMpoBaHHbIe U30MOMS aBTOMaTUYECKn
3aHocsaTcsa B OT4er.

Ona dopMmpoBaHus cokpalleHHoro oTyeta B Tabnuuax MNepemelwleHnsa unn HanpsbkeHusa Bblgenvte
HeobxoauMble ONS yaaneHus CTPOYKM, HaXMWUTE KHOMNKY YpanuTthb.

[na nonHoro ypaneHust kakom — nvbo Tabnuubl, Hag4 COOTBETCTBYHLLEA TabNUUENn HaXKXMUTE KHOMKY
OuncTnUTb.

MpepocTtaBnsAeTca BO3MOXHOCTb LLEMYKOM MbILIW yKa3aTb TOYKM Ha 0BONOYKe UM Ha ONMOPHOM KOHTYpE,
pesynbTaThl pacyeTa KoTopblx nonaayt B OTyer.

HaxmuTe kHonky OTueT ansa popmupoBanusa html — darvina otyera.

3.9 OO6Gonouyka Ha Kpyrnom nraHe

MporpamMmma npegHasHayeHa AN CTAaTMYECKOro pacyeTa BbiMyKIbiX napabonuueckux, cdepuyveckux u
KOHMYECKNX 060MI0YEK Ha NPSMOYrofnbHOM MNnaHe.
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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

3apaHue ncxogHbIX AaHHbIX

& CraTHYeckHH pacyeT KpYIIoH B naaHe oboaodiH
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Puc. 3.27

B none ®opma BbiGepute dopmy 0060M04kM napabonuyeckyro, cPepuyecKyrd UM KOHUYECKYH
yKasaHueM pagmno—KHONMKN.

B cooTBeTCTBYOLLMX OKHaX 3aaviTe paaMmepbl 060104KkM (paanyc, BbICOTY, TOSLLMHY).

3aganTe XeCTKOCTHbIE XapaKTEPUCTUKN 0O0MOYKM — MOAYNb YNPYrocTu n koadpduuneHT lMNyaccoHa.

Mpy HanNMyumM OMOPHOro KOHTypa 3adanTe ero XXeCTKOCTHble XapakTEePUCTUMKM — MOLYMb YNPYrocTy,
LLUMPVIHY 1 BbICOTY UITN XK€ YNCITEHHYHO XXECTKOCTb.

B none Harpy3kun pagno—kHonkol BbibepuTe HanpaBreHWe Harpysku, KypcopoM MbllW Bbibepute 13
TPeX BO3MOXHbIX TUMOB Harpy3ok Heobxoaumyto, BBeanTe Tpebyemyto napameTpbl — MHTEHCMBHOCTb Harpysku
1 MpUBA3KY K Ha4Yany koopaunHaT (LeHTp 0060M04KM), N HaXMUTE KHONKY [lo6aBUTb.

Ons nameHeHWss napameTpoB Harpysku Bblbepute B Tabnuue Harpy3ok Tpebyewmyio, BBeAMTE HOBblE
napameTpbl U HAXMUTE U3MeHUTDb.

Mpu HeobxoauMoOCTH yaanuTb Harpy3ky Bblbepute B Tabnuue Harpy3ok Tpebyemyio n B none Yaanutb
Harpy3Ky Hakmute KHOMKy TeKyLuyro, a Anst yaaneHusa Bcex Harpy3ok HaxkmuTe KHonky Bce.

B none CBA3M ykaxuTe pagvo—KHOMKOW HampaereHue, Mo KOTOpoMy TpebyeTcsa 3anpeTtuTb
nepemelleHns (Z — nuHerHas CBA3b MO HampaBMeHu BepTukanbHOM ocu, X, Y — NMHEeNHble CBSA3M MO
HanpaBIiEHUIO COOTBETCTBYHOLUMX TOPU3OHTasbHbIX Ocen), u B okHax OT u [lo BBeauTe Yribl NPUBS3KK
HaNOXEeHNS rPaHNYHbLIX YCITOBUN N HAXXMUTE KHOMKY [lo6aBUTD.

[Ona uaMeHeHust NPUBS30K FPaHWYHbIX YycnoBurW B Tabnuue 3akpensnieHUM Ha TeKyllen CTOpOHe
yKkaxute Tpebyemyto, BBeguTe HOBble MapaMeTpbl U HaxXmute U3MeHUTb.

Ona ypaneHus rpaHudHblX ycrosuin, B Tabnuue 3akpenneHUWM Ha TeKylenW CTOPOHE YKaxuTe
Tpebyemyio 1 HaxmuTe KHOMKy Tekyllytro, a Ang yganeHus BCeX CBSA3EW Ha TeKyllen CTOPOHe Heobxoammo
HaxaTb KHorky Bcee.

lMocne 3anonHeHus BCex UCXOAHbIX AaHHbIX HaXXMUTe KHomnky PacuerT.
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PesynbTaTthbl pacyeTa
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Puc. 3.28

B pesynbTaTe pacyeta BblalTCA U30MoMns U Tabnuvubl BepTUKanbHbIX nepemelteHnn W, narnbaroLmx
MOMeHTOB Mr, Mt n Mrt, HOpManbHbIX HaNPsXKeHU Sr, St N KacaTenbHbIX HaNpskeHWn Trt, a Takke yecunus B
onopHom KoHType N, M, Q. [llocnegywolwme HaxaTUs KHOMOK BU3yanu3auum U3OMorien nepemeLLeHni,
HanPsXXeHUN UM YCUIMn NO3BOMSIOT MPOCMOTPETb MX B Pa3fMYHbIX MAOCKOCTAX Y aKCOHOMETPUN.

[ns ogHOBPEMEHHOro npocMoTpa W30MNonew nepemeLlleHn, Hanps>keHWd unm ycunui B Tpex
MNIMOCKOCTSAX M aKCOHOMETPUM ykaxuTte donaxok Bce Buabl. Bce BM3yannsmMpoBaHHbIe U30MOMS aBTOMaTUYECKU
3aHocsaTcsa B OTyer.

Ona dopMmpoBaHus cokpalleHHoro otyeta B Tabnuuax lNMepemewenunsn, HanpsikeHus nnv Yeunusa Ha
KOHTYpe BblaenuTte Heobxoaumble Ans yaaneHus CTPOYKM, HaXMUTE KHOMKY YaanuTb.

Ona nonHoro yaaneHus kako—nubo Tabnuubl, Hag COOTBETCTBYIOLEW Tabnuuen HaXMuTe KHOMKY
OuncTnTb.

MpepoctaBnsAeTcd BO3MOXHOCTb LUEMYKOM MbIWW Ha 3KpaHe ykasaTb TOYKM Ha obonouyke wmnm Ha
OMOPHOM KOHTYpe, pesynbTaThl paceta KoTopblx nornaayT B OTyer.

HaxmuTe kHonky OTueT ansa popmupoBanusa html — darina otyera.

3.10 ®opMbl U HaCTOTbl COOCTBEHHbLIX KOflebaHu KOHCONMU

lMporpamma npegHasHavyeHa And onpegeneHvs OpM KM 4YacToT COBCTBEHHbIX konebaHum KoHconu.
PelweHune yactuyHom npobnembl COGCTBEHHbIX 3HAYEHU NPON3BOANTCS METOAOM UTepaL M NOANPOCTPaHCTB.

3apaHue UCXoaHbIX AaHHbIX

Onpeaenexve dopM W HacToT coBCTRE HHBIX KO/E BaHHH KOHCOAH EHEI | E
.;" SAAAHHE MCXOAHEL ASHHENX 1
EAHHHUEI MEMEDEHHA [T -
3 3aAaHHE YHACTHOE
Horep Terywero y4acTra | 1
= Bricota | 3.2 L} Ocesan wecTkocTe | 1000 T
m
Macca | 100 T VIzrBHaA wecTkocTe | 2000 THZ
AoBaEnTE | MEMEHHTE | ¥AAMMTE |
Honep y4acTka BkIcOTa OCeEan MECTKOCTE
1
2 200 1000
= el 300 1000
o
=
&
o
1 -
HopmHpoBaHke dopt coBCTBEHHLK KoNEBaHHA
% noeaprmue opToHopmpoBaHe  { OPTOHOPMMPOBAHKME NO MATPHUE MaCC PACHET
OTKPEITE | COXpaHnTE Beixoa | Cnpaeka |

Puc. 3.29
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B packpbliBatoLLiEMCH CNNCKE YKaXUTE eAMHULbI N3MEPEHUS )XECTKOCTEN 1 Macc — T unu kH.

B pepaktupyemom none BbicoTa 3agante HeobxoaMMyLo BbICOTY y4acTka B M.

B pepaktupyemom none Macca 3agante HeobxoaumbIn BEC MacChl B ypOBHE Bepxa ydacTka.

B pegaktupyemom none OceBasi XXeCTKOCTb 3alaliTe OCEBYIO XKECTKOCTb y4acTka.

B pegaktupyemom none U3rnbHas xxeCTKOCTb 3aJanTe U3rMBHYI0 )XeCTKOCTb y4acTKa.

[na npobaBneHnsa 3agaHHOro yyacTka HaXkmMmute KHomnky [lo6aBuUThb.

[nsi "3ameHeHnss NnapaMeTPOB TEKYLLENO yYacTKka HaXXMUTE KHOMKY U3MeHUTb.

Bbibop yyacTka ocyLecTBnseTca ykazaHMeM MblLbO Ha HYXXKHYIO CTPOKY Tabnuubl y4acTKOB.

[nst yoaneHusi TEKyLLero yyacTka HaXXMnTe KHOMKy YaanuTb.

Ona Bbibopa HopmupoBaHust opm cobCTBEHHbIX KonebaHui BblIGepuTe COOTBETCTBYIOLLYIO pPaaumo-
KHOTKY.

Mocne 3apaHnsa Bcex MCXOOHbIX AaHHbIX Haxmute kHonky PACYET.

Mpu Heo6Xxo0QMMOCTH CoXpaHuTe 3agavy.

Pe3synbTaTthl pacyeTa

OnpegeneHve hopm H YACTOT coBCTBE HHBIX Ko/e GaHHH KOHCO/IH
.g’ 3aA3HHE HCXOAHBIX AAHHELL "? PesyNETaTEl pACcHETa l
YacTota, Paalc YactoTa, Mo MoaaneHaa ... | CyMMapHad ma. ..
& 14,5541
2 1.57045 0,249947 4,00085
3 347734 0.553436 1.80689
4 51615 0.821478 1.21732
5 g.54859 1,36057 0.734988
& 11,4841 1.82774 0.547123
L ]
»
T MapaMETREl OTHETS
: COXPAHHTE HAYHHEA © 1 na | 3 thapty calicTE, KonefaHnA OT-HET
OTKPEITE | CoxpaHHTE | Ebixog | Cnpagka |

Puc. 3.30

B okHe PesynbTaTtbl pacyeTa BblgaloTcs POPMbl COOCTBEHHbIX konebaHui. B tabnuue gna kaxgon
dopMbl kKonebaHuii BbIBOAUTCS KpyroBasi YactoTa w (Pag/c), TexHnyeckas vactoTa f (I'y), nepuog konebanun T
(c), moganbHasa macca (%) n cymmapHasa moganbsHasi macca (%).

BbiBog Heobxoaumbix oopm 3agaeTcs B nonsx seoga MapameTpbl oTyeTa.

Mpun HaxaTum kHonkn OTYET cospaetcs AokymeHT B html choopmarte.

3.11 KoadpuumeHTbl 3anaca u hopmMbl NOTEPU YCTOMYMBOCTU KOHCONU

MporpaMma npegHasHadeHa Ansa onpegenennst KoadduuMeHToB 3anaca u opM NoTepu yCTOMUYNBOCTH
KoHconu. 3agjada YCTOMYMBOCTM peLlaeTcss B KIMACCMYECKOW MOCTaHOBKE [Ms  YNPYrom CUCTEMB.
Mpegononaraetcs, 4YTO NepeMeLleHuss Manbl U BCe MPUMOXKEHHbIE K CUCTEME BHELUHWE Harpysku, a,
CrnegoBaTenbHO, U BHYTPEHHME CUIbl, MPOMNOpUMOHanbHbl napameTpy A. MyuHumaneHoe 3HaveHne napameTpa
A, Mpu KOTOPOM MaTpuua >KEeCTKOCTU CUCTEMbl nepectaeT ObiTb MONOXUTENbHO ONpPederieHHON, sBnseTcs
KPUTUYECKMM, a COOTBETCTBYlOLLEe 3HadeHne A HasbiBaeTcsa Ko3ahpuuMeHTOM 3anaca YCTOMYUMBOCTM.
Bbluncnsietca Tpu KoagdurumeHTa 3anaca U CoOoTBETCTBYHOLWME UM (POPMbI NOTEPU YCTONYNBOCTH.

44



Pasoden «CmauYc»

3apgaHue ncxoaHbIX OaHHbIX

Onpegenenue KoagupHUKEHTOE 3anaca W (popr NoTe pH YCTOWYHBOCTH KOHCOIH

.g’ SaAaHHeE HCXOAHEI AaHHE X l

JaaaHHe WHACTROE

Beicota | 3.2 M

9=

EamHHLEl HEMEPEHWA |T -
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CceBaA wecTkocTe | 1000 T

=
o Cuna |7 T WarnBHan wecTkocTe | 2000 THE
AobasHTE | IA3MEHHTE: | ¥ aanMTe |
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3.2

F.2m

HOpPMMPOEaHHE (OpM NOTEPH YCTORYHBOCTH

® noeamrue  © OpTOHOpMMpOBEHME

PACHET

OTEPEITE

Enpaska

COxpaHnTE Beixoa |

Puc. 3.31

B packpbiBaloWeMCA CrNCKe yYKaXnte eanHuLbl AMepeHna YKECTKOCTEeN N mMacc - T unm KH.
B penaktupyemom none BbicoTa 3agante Heob6xoanmyto BbICOTY y4acTKa B M.

B pepaktupyemom none Cuna 3agante HeoOXOAMMYHO CUIY B YPOBHE Bepxa yvacTka.

B pemaktupyemom none OceBasi )KeCTKOCTb 3aaniTe OCEBYHO XXECTKOCTb y4acTKa.

B penaktupyemom none U3rmbHas xkecTKOCTb 3adaniTe U3rmbHYy0 KeCTKOCTb ydYacTka.

[ns nobaBneHus 3agaHHOro y4acTka HaXXmute KHonky [lo6aBuThb.

[nsi 1ameHeHns NnapamMeTpPOB TEKYLLErO y4acTka HaXXMUTE KHOMKY U3MeHUTb.

Bbibop yvacTka ocyLlecTBNseTC ykadaHMeM MbILLbIO Ha HYXXHYH CTPOKY Tabnuubl y4acTKOB.

Ona yaaneHuns TekyLlwero y4acTka HaXXmMuTe KHomnky Yaanuthb.

[ns Bbibopa HopmupoBaHus hopM coBCTBEHHBIX konebaHun BoIbepuTe HEOOXOAUMYIO PaaMO-KHOMKY.
Mocne 3agaHnsi Bcex UCXOOHbIX OaHHbIX Haxmute kHonky PACYET.

an HeobxoaMMocTn COXpaHuTe 3agavy.

Pe3synbTaTthbl pacyeTa

B okHe Pe3ynbTaTbl pacyeTta BblgawoTca 4O Tpex opM NoTepu ycTonumBocTu. B Tabnuue ona kaxagon
opMbl NOTEPU YCTOMYMBOCTU BIBOAUTCHA KOSMMULMEHT 3anaca yCTOMYMBOCTH.

3apaTb BbIBOA HeobxoauMbIX hopM MOXHO B Oroke MapameTpbl oTyeTa.

Mpwn HaxxaTumn kHonkn OTYET cosgaeTtcsa AokymeHT B html coopmarTe.
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Onpe ge e Hne Koadupuike HTOR 3anaca H Wopm NoTe pH YCTOHUHBOCTH KOHCOIH

.g’ 33AaHHE MCXOAHEIX ASHHBIE ’? PezyneTaTel pacueTta l

1 thopMa NOTEpH YCTORYHBOCTH 2 thopMa NOTEPK YETORYHEOCTH 3 thopma NoTEpH YETORYMBOCTH Nomfn | KoaddmumenT sanaca yoToi
1 19
15,3901
3 40,3945
4 4
MapaMeThbl OTHETA
COXPAHHTE HaYHHEA C
| 1 o |3
hOpHY NMOTEPH YCTORYMBOCTH
7 7IIII7I7? e OTHET H

OTEPBITE | CDXpaHHTb| Bbixoa | Cnpaeka |

Puc. 3.32

3.12 ®opMbl U HaCTOTbl COGCTBEHHbIX KONnebaHMn Hepa3pe3HbIX 6anok

MNporpamma npegHasHayeHa Ans onpegeneHuss @GOpM M 4acToT  COGCTBEHHbIX  konebaHun
MHOronponeTHbIX HepaspesHbix Ganok. JonyckalTca He Gonee NsSTW NponeToB M ABYX KoHconewn. CeueHus
nponeToB Moryt ObiTb pasHbIMW, UMeeTCH BO3MOXHOCTb yyeTa nodatnueBocTu ornop. PelleHne yvactnyHom
npobrnemMbl COGCTBEHHbIX 3HAYEHU NPOU3BOAMNTCA METOAOM UTepaLuii NOANPOCTPAHCTB.

3afaHne UCXOHbIX AaHHbIX

B packpbiBatolemMcsa cnvcke BbibepuTe Heobxooumoe KONMYecTBO MPOMeTOB WU, Npu HeobxoammocTw,
3ajanTe Hanu4yme rieBon NN NPaBon KOHCOMeN YCTaHOBKOW (prnaxka B COOTBETCTBYIOLLEM OKOLLIKE.

B packpbiBaloLemcs Crvcke yKaxknTe eAMHULbI U3MEPEHUS Harpy3oK 1 XeCTKoCTeN - T unu kH.

YKaxuTe BenuYMHbI NPOSieTOB B M B aKTUBHbLIX MOMSX BBOAA PSAAOM C COOTBETCTBYHOLMM MPONETOM
(kOHCOMBIO) M NPOMETHYI U3rMBHYIO XXeCcTKOCTb. Ecnu BCce nponeTbl U KOHCONMWM MMEKT OAMHAKOBYH MU3rMBHYIO
XeCTKOCTb, BblbepuTe ycTaHOBKOW hrnaxka Banka nocTOAHHOro cevyeHus.;

B packpbiBatolwiemcs cnvcke TeKywas onopa wM HEMOCPEOCTBEHHbIM LLENMYKOM MbllM Ha PUCYHKE
BblIbepuTe onopbl, Ha KOTOPble HEOBXOANMO HAMNOXUTb FPaHUYHbIE YCIIOBUS.

C nomoubto kHonok Bupa BbIOepute TN rpaHu4HoOro ycroeus, (OH 6yaeT oTobpaxkeH Ha puUcCyHke), U B
none XecTkocTb BBEAUTE, NP HEOBXOANMOCTU, NIMHEVHYIO UMW YITOBYH XECTKOCTb.

B packpblBaloLemMcsi CMcKe WM HEMOCPEACTBEHHbIM LUEMYKOM Ha PUCYHKe BblbepuTe nponeTbl, Ha
KOTOpble He06X0AMMO MPUNOXUTbL BEC Macchbl (0TOBpaxaeTcs Ha PUCYHKE);

HaxxatneM coOTBETCTBYIOLLEN KHOMKM M3 4 BO3MOXHbIX TUMOB Macc Bbibepute Heobxoanmyto.

B cooTeeTcTBylOWME NOMNs BBeAUTE WHTEHCMBHOCTb Macchl (P, P1), pacctosHue [0 MecTa
Havyana/okoH4YaHus NpunoXxeHus maccol (a, b) (Npu HeoBxoAMMOCTU) U HaxXMKTe KHOMKY lo6aBUTb.

Ons nameHeHnss NnapameTpoB Macchl BbibepuTe Heobxooumyro maccy B Tabnuue macc Kypcopom, B
nonsx BBOAA BBEAUTE HOBbIE NapaMeTpbl U HAXXMUTE KHOMKY ASMeHUTb.

Mpn HeobxogMmocTu yaanutb Maccy, Bbibepute Heobxooumyko maccy B Tabnuvue macc kypcopom. B
none YpaneHue Harpy3okK Haxkmute kHornky TeKyuen, a npyu HeoBXO0AMMOCTM yYAaneHnst BCeX Macc C TEKyLLero
nponeTa HaxxmuTe kHornky C nponera.

Ona poGasneHns COBGCTBEHHOrO Beca B TEKyLeM 3arpyXeHun ycTtaHoBuTe naxok B OKHe YyeT B
3arpyxeHun coo6cTBeHHOro Beca.

Mocne 3agaHns Bcex MCXOOHbIX AaHHbIX HaxmuTe kHonky PACYET.

Mpw HeobxoaMMOCTU coxpaHuTe 3adady.
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.é'/ 3a03HME MCRHOLHBI 0aHHbIE l
KOHCTPYKTHEHDE PELIEHME

= Onpeaeienne duopm K yacToT cobcTee HHBIX Ko/le 6aHKi He pa3pe3Hbix Gadox

Pe3synbTaTthbl pacyeTa

WzrugHan MoroHHan
FonMqecTeo nponeToe: (2 « e — HEEEE
[ [egan koHoons |3.D M |1 el M2 |D.3 T
Mepeeid nponet 5.0 Mo[2.e3 2 |0.3 T
Bropoi nponet |4.D M |1 Bel T2 |D.3 Tt .
TpeTuii nponet | 1 | THiZ | T
YeTeepTeii NponeT | ] | TH2 | T4 El El ﬁl
Marewi nponer | M | TrZ | T L(0= Li1)= Li2)= LiE)=
.00 5.00 4.00 2.00
¥ MNpagan koHsons |2 1 |1 ed ThiZ |D.3 T M | " 5 M 5 M
MapateTpe! HMH®bopraumMa o maccas
EdWHHLEl W3MEpEHUA: |1 - Tekywwil nponet: (1 =
—» | J FaCHET
[™ Banka NacToAHHara ceysHMa P Mra
F P S—{
WHeopraauma of onopax — ;[LL L L Saanerue Harpysen
Terywan | -+ = 3al'|3l_-|}KBHHF|| C nponeTa | |
Eug, onopa: 2 - F = [18 T
g e il T [ Yuer B 3arpyKeHM coficTEEHHOrD BEca
’ MuHelHas a= |2 - TafinnLa Sa0aHHEI MAGT TERYWETD SArpYKEHHS
; - -
a|_ 20000 T/ b= ,— " Bua macck Mponer P P1 a b
y Macca = nAcnped. H... 1 10 1} 0 0
Lk = pacnpes m. 0 10 0 0 I —
3_ Thd i Jotaeure - —— - = -
4 »
OTkpbmE CoxpaHuTE Boixon Crpaexa
Puc. 3.33

B okHe PesynbTaTtbl pacyeTa Bbl4alOTCs POPMbl COOCTBEHHbIX Konebanwn. B Tabnuue ans kaxgon
dopmbl kKonebaHui BbIBOAUTCS KpyroBasi 4actoTa w (Pag/c), TexHuyeckas 4actoTa f (I'u), nepuog konebanun T
(c), mopgansHasa macca (%) n cymmapHasa moganbHas macca (%).

Mpwn HaxxaTumn kHonkn OTYeT co3paeTcs AokymeHT B html chopmarte.

= Onpeaenenme hops k yacToT cobcTee HHbIX KoJie bBaHKi He pa3pe3HbIX Baaox
.é') 3agaHue HCHOgHERY 0aHHB ‘? PesynsTarel pacyeTa
B | YacToTa., .. | Yacrora, .. | Mepyoi, o | MonansH... | Cytt &
1 747452 1.18361 0840674 03 1}
2 14.3147 227826 0422331 3096 N
3 16.9062 2.6907 037165 964 40
I | ¢ @55 e 0y B 7
. 5 472374 7.51806 013303 354 79
E 55.0323 875877 01141 833 ar
7 73.4655 126474 0.0730677 04 a3
g 94.0154 14,962 0.0EES314 7.E5 96
g 103.76 16.5139 0.0605552 2.26 93
L= Li1)= Li2)= L(g)= 10 127.307 20.2616 0.0453545 0.04 93
3.00m .00 4.00r 2.00m 1 160.063 25,4759 0.0352523 1.27 99
12 177486 28.2478 0.035401 01E 99
13 226137 35.5308 0.0277843 011 49
1 2 3 14 263994 42016 0.0238005 003 99
15 232803 46,603 0.0274522 0.00 93
16 343685 54,6992 n.omez2a18 0.05 99
17 400215 E3.6962 0.0156935 0.00 99
18 440,558 70017 0.0142619 n.oz2 99
19 500.517 73,6598 007125534 0.00 99
20 BE4.393 83.8255 0.0111326 0.00 99
2% BFE + - &2 74 af oo A AT A i T
1 3
W".‘m
3HANEHMA
TEKYLWAA KODPOMHATA: NMuHefHoe:
x= |0 Il -1000
Yrnoeoe:
-1000 -380.42 Hryer
OTkpeme | CoxpaHuTe | Brixon | Crnpast.a |
Puc. 3.34
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3.13 HuTh 1 cTpyHbI

lMporpamma npegHasHadyeHa Ana pacyeTa rMbkMx HUTENW M CTpyH. Peanu3oBaHbl  NOMOXeHMUs,
N3NOXEHHbIE B pacyYeTHO-TEOPETUYECKOM crpaBoyHuke npoekTuposuka ( [1], Khura 1. C. 579-583).

MpeoycMoTpeHbl NATb pacyeTHbIX CUTYaLIUNA.

[nsa rmbkmx HUTEen:

— Tun pacyeTta 1 — pacyeT No 3agaHHON AfIMHE 3aroTOBKU Sy;

— Tun pacuyeta 2 — pacyeT MO 3aJaHHOW cTpene nposeca fg nocpeavHe nporeTa, BbI3BaHHON
COBCTBEHHBIM BECOM HUTK ( ;

— Tun pacyeta 3 — pacyeT no 3agaHHou cTpene nposeca fK B npoumsBonbHOM Toudke K npu
NPOM3BONBLHOM CXeMe Harpysku 13 npeanaraemoro Habopa Harpysok.

Ons cTpyH:

— Tun pacyeTa 4 — pacyeT CTPYHbI NMPY NPOU3BONbLHON CXEME Harpy3Kku;

— Tun pacyeTa 5 — pacyeT npeaBapuTENbHO HaMNPSKEHHOW CTPYHbI cunon N nNpy NPOM3BOSBLHON CXeme
Harpysku.

[onyckaloTca pasHoOOpasHble CXeMbl Harpy3kM — COCPEAOTOMEHHasi cuna, pasnuyHble  BUabl
pacnpefeneHHbIX Harpy3ok, a Takke Ux KomouHaumu.

MCx0AHEIZ AAHHEIE lPeBW‘IbTaTbI pac4ETa ]

Mponet L, M 1]
Pa3HOCTE ELICOT Onop ,7
464
A 7\ X b, m
%

MpoaonEHan #ECTEOCTE 25536

EF, T

MNapaMeTpbl HArpyskH

h q IF TiM cl '30— M

p W TiM 2 '60— M
[ [o

hd
THn pacdeTa
3. Mo cTpene npoeeca fk 0T NPOMSEONEHOR HArpYsKH B I'IDDMBBDJ'IbH.TD‘-Ij
CTpEna NpoBeca & ’76
CxEeMa HarpyskH ke Kk, o
P MNpHEAzKa TodKEH K ’7
q wk, m 20
4 Cxema 2
ilrrrerreerreere———
jel)
1 c2
| | MoapofHee. . | OTyeT Cnpaeka | Ekixoa |

Puc. 3.35

Twn pacyeTa 1.

Mbkas HuTb. Mo AnvHe 3aroToBKM HUTU Sy > d (d — AnNvHa xopgbl) U OOMYCTUMOW CXEMe Harpysku
onpegennTb pacnop, hopmy paBHOBECUS 1 NPOAONBHOE yCUnue.

Twn pacyeTa 2.

'Mbkas HuTb. Mo cTpene nposeca fg nocpeguHe nponeTta oT COOCTBEHHOrO Beca M AONYCTUMOWN cxeme
Harpyskvu onpegenqTtb MepBOHayanbHYyl CTpeny npoBeca, pacnop, ANWHY 3aroToBKM, )OpMYy paBHOBECUS U
npoaonbLHoe ycunue.

Twn pacyeTa 3.

'Mbkas HuTb. Mo cTpene nposeca fK B mpousBonbHOM Touke K npu Npom3BOSbHOW CXeMe Harpysku
onpenenuTb GopMy paBHOBECUSI HUTU, MEPBOHAYarbHbIA pacnop, AfMHY 3aroTOBKU U NPOAOIbBHOE YCunume.

Twn pacuyeTa 4.

CtpyHa. [JnvMHa 3aroToBkM paBHa OnuHe xopabl Sp = d. OnpegenvTb pacnop v ycunve B CTPyHe Mpu
3aaHHON CXeme Harpysku.
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Twun pacueTa 5.

CtpyHa. [OnuHa 3arotoBkM paBHa pAnvHe xopdbl Sp; = d. OnpegenuTb pacnop u ycunue B
npegHanpshKeHHOW CTPyHE Npuv 3agaHHOWN CXeme Harpysku.

PacueTHas cxema HuTu pacnonaraetca B ocax X n Y. Ocb X HanpaeneHa cnesa HanpaBo. Ocb Y
HanpasrieHa CBepxy BHU3.

BHumaHue!

Ecnu 3agaH Tun pacyeta 3, ToO aBTOMaTMYeCKN Npu 3agaHHbIX YCNOBUSAX NpeaBapuTenbHO onpeaenseTcs
npoBec cTpyHbl B Touke K. Ecnn 3agaHHasa ctpena npoBeca HUTK fK MeHbLle npoBeca aHanorM4Hon CTpyHbl B
Touke K, TO pacueT npekpallaeTcsi U BblgaeTcs cnegytollee coobueHune: «Jnst ebiIbpaHHO20 muna pacyema
npu 3adaHHbIX NapaMempax HUMU U cxeme Ha2py3Ku 3a0aHHOe 3Ha4YeHuUe cmpesibi npoeeca 8 mo4ke K
Jdos/mkHO 6bimb He meHee [Yk] m ! ». [pn 3TOM B norie BBoAa CTperbl NpoBeca 3aHOCUTCS HOBOE 3HAYeHue,
npegnaraemoe Anis MOBTOPHOro pacyeTa.

p -~
q - i q : -
| —  S—
—t
cl
c?
1. PaEHOMEpHO-pACNPeASNEHHEA 3. Jdorpyska p Ha agys
Harpryska HHTEHCHMEHOCTERD g ¥HICTEAS NPONETa K PEEHD. ..
F
l q
- —
Le | '
4, CocpeAnTOYEHHaA ckna F 5. Aorpyska cnon F | B, MHHERHAA BOCX0AALLAA
PABHOMEPHO-PACMNPEAENEHH, ..  HarpysKa C MaKcHMansHom, ..
’ '741:::;:4"" .
L
7+ TIMHEMHAA HMCXO4AWER 8, fBe NMHEAHEIE HarpyskH, 9, [BE MHMHEFRHEIE HArpY3KkH,
Harpryska C MakcHMansH. .. HHEZOAAWME K CEREAHHE | .. EOCXOAALME K CEPELHHE |,
p1 PZq
p2
M
*>— »—a_a
cl cl
c2 cZ
10. TpaneuHeEMAHAA Harpyska 11, Jorpysika TpaneuHesH AHOR
WMHTEHCHMBHOCTEH pl - pZ Ha ...  Harpyskod pl - pZ Ha y4acTk... w
Puc. 3.36

PeanusoBaHbI criegylolime cxemMbl Harpy3ku:

1 — paBHOMEpPHO pacnpefeneHHasa Harpy3ka UHTEHCUBHOCTLIO (;

2 — forpyska p Ha ydacTke nposieTa K paBHOMEpPHO pacnpeaeneHHon Harpyske q;

3 — gorpyska p Ha OBYX ydacTkax nporeTta K paBHOMEPHO pacrnpefenieHHon Harpyske q;

4 — cocpepoTtoyeHHasd cuna F;

5 — porpy3ska cunomn F K paBHOMepHO pacnpegeneHHon Harpyske q;

6 — NUHenHas BocxoasLasa Harpyska ¢ MakCMMarnbHON UHTEHCUBHOCTbLIO g MO BCEMY MPOMeETY;

7 — NUHeNHas HUCXOoAdLLas Harpyska ¢ MakCUMarnbHOW MHTEHCUBHOCTLIO (;

8 — OBe NuHelHble Harpysku, HUCXOAsLINE K cepeanHe nporneTa, ¢ MakCuManbHON MHTEHCUBHOCTBLIO (;

9 — OBe NUHeHbIEe Harpys3ku, BOCXOAsLIMNE K cepeaiHe nponeTa, ¢ MakCuMarnbHOW MHTEHCUBHOCTBLIO (.

10 — TpaneuueBmaHas Harpy3ka MHTEHCMBHOCTbIO (1-02 Ha y4acTke ANMHOK b ¢ npuBa3kon Havana c¢1.

11 — porpyska TpaneumeBUOHON Harpy3koM MHTEHCUBHOCTLIO pl-p2 Ha yvacTke AnuvHOK b ¢ npuBaskon
Hayana c¢1 kK paBHOMEpPHO pacnpefeneHHon Harpyske ( .

lMpn 3anycke nporpamMmbl OTKPbIBAETCA OKHO C 3aknagkon UcxopHble AaHHble M8 BBOAA WCXOAOHbLIX
napameTpoB pacyeTa.
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3apaHue ncxogHbIX AaHHbIX

CocTaB MCXOAHbIX OaHHbIX 3aBUCUT OT BbIDpaHHOrO TUMNa pacyeTa.

O6s3amenibHbIe Napamempsbl:

L — anvHa nponeTta (paccTosiHue Mexay ornopamu Boosnb ocu X);

h — pasHOCTb BbICOT MeXay onopamu (paccTosiHue Mexay ornopamu Bosnb ocu Y);

EF — npogornbHas »XeCTKOCTb.

C nomoLubto kHoMkKn MepepucoBaTb B paboyem nore otobpaxaeTcsi HUTb B COOTBETCTBUM C 3a4aHHbIMM
napameTpamMu.

M3 meHto Tun pacueTa BbIGnpaeTcst HEOOXOAMMbIN TUM.

B 3aBuMcMMOCTM OT BbiIBpaHHOro Tvna pacyeta OTKPbIBAeTCs AOCTYN K MofsiM BBOAA AOMNOMHUTENbHLIX
napameTpos.

HdononHumeneHble NapaMempsbl 8 3agUucuMoCcmu om mura pacyema:

Twn 1 — anuHa 3arotoBku SO. [lonyckatoTcs cxembl Harpysok 1, 2, 3, 5,11.

Tun 2 — ctpena nposeca fq nocpeaunHe nponeTa. [lonyckatoTca cxembl Harpy3ok

1,2, 3,511

Tun 3 — ctpena nposeca fK B nponsBonbHon Touke K 1 ee npusaska XK k nesou onope. [JonyckatoTtca
BCE CXEeMbl HarpysKku.

Twn 4 — gononHuTenbHble AaHHble He TpebytoTces. [lonyckatoTca Bce CXxeMbl Harpysku.

Twn 5 — BenuuuHa npeasapuTensHoro HaTsxeHusa N. [lonyckaloTcs Bce Cxembl Harpysku.

C nomolbio KHOMkM BbIOpaTb OTKpbiBaeTCA [OCTyNn K Habopy AonycTumbIX AN BblOpaHHOro Tuna
pacyeTa CXem Harpysku.

Pac4eT BbInonHAeTCA Npu HaxaTtum KHornku Pacyer.

PesynbTaTtbl pacuyeTa

PesynbTatbl pacyeta BblgaloTcAa Ha cTpaHuue Pe3synbTaTtbl pacuyeta, nepexog Ha KOTOpylo
OCYLLECTBMSAETCH aBTOMaTUYeCKu nocne Haxatusa kHorkn Pacyer. O 3aBeplueHun BbINOMHEHUSA pacyeTa
CBUAOETENbCTBYET TakKe akTUBM3aums KHonkn OTyer.

B okHe pe3ynbTaToB oTOOpaXxatTcs:

MpoeKumsa HATK (CTPYHbI) Ha TOPU3OHTaNbHYIO OCb C YKadaHWeM 3a4aHHON CXeMbl Harpysku.
Ontopa nposecoB HUTK (CcTpyHbI) f = Mb(X) / H.

dopma paBHoBecust HUTK (CTPyHbI) Y = f(X).

Ontopa TaHreHCOB YrioB HAKMOHa NPOBUCLLEN HUTK (CTPYHBbI).

Ontopbl 6anoYHbIX MOMEHTOB 1 NepepesbiBatoLLMX CUM HA TOPU3OHTANBHOWN MPOEKLUN.
Onopa NpoaonbHOro ycunus.

PacueT rHBHMX HHTEH E@E|

MCxOAHBIE AaHHEIE PESYNBTATHI pacHETa l

gk wNE

JHaYeHHA

TeKYWAA KOOpAHHATS
cl L %= |0 H
0 MpOBEC HHTH

M
70443 | o

DOpME PABHOBECHA HHTH

0

a M

£Q ¥rna HaKNoHa HHTH

0.9?0?1?'_
S L e
cnpaga | 0.970717

M=rHMBaHIWHA HOMEHT
il ™
MepepestIEatWLAs cHa
-
e Wﬂ”ﬂ“ﬂ”— cnpaga | 15,15

MPOACAEHOE YoHke

B4 3009 4
seress (MO | | cxcee es 2009

)
cnpaga | 64,3009

]

324878 |
18.15 |

‘ ‘ MoapofHes. . ‘ OTHeT ‘ Cnpaeka | Bblxoa

Pwuc. 3.37
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Mpwn 3apaHuu B none Beoaa Tekywen koopanHaTbl X TpebyeMoro 3HayeH st B COOTBETCTBYHOLLMX MOMsX
BbIBOAATCH 3HAYEHWUSI OpANHAT BblLLENepeYMCEHHbIX AMHOP.

lMpocMOTp opauHaT 3np B NPOM3BOMBbHOM TOYKE MPOM3BOAMTCSH TakKKe Mpy MOMOLUM NepeMeLLeHs
MbILUM C yAEpXaHWEM IeBOW ee kHomku. [lpu 3TOM Tekywme 3HayeHus opauvHaT BbIBOAATCA B
COOTBETCTBYHOLUNX MHPOPMALIMOHHBIX NofsX. LIBeT antopbl COOTBETCTBYET LIBETY HaANUCK B Nofe BbiBOAA.

Mpn Haxatum kHonku [MoapoGHee Ha 3KpaH BLIBOOMTCA COAEPXKMMOE TeKCToBOro damna ¢
NPOMEXYTOYHbIMM NapameTpaMmmn pac4yeta U KOMMEHTaPUSMMU.

Ecnu pacueT no kakon-nn6o npuymnHe Gbin NpepBaH, TO MPOMEXYTOYHbIE MapaMeTpbl, NOACYUTaHHbIE K
3TOMY MOMEHTY, COXPaHAITCHA B 3TOM Xe banrne ¢ coobLieHneM 0 Npu4MHe npepbiBaHUS.

lMocne BbINOMHEHUS pacyeTa HaxaTMemM OAHOUMEHHOW KHOMKM MOXHO co3gatb OT4eT, KOTOopbin
COAEPXUT NepeyeHb NCXOAHbIX AaHHbIX U pe3ynbTaThl NpoBepok. ChopmMmpoBaHHbIN ann otyeta B hopmaTte
HTML HemeaneHHO akTMBM3MpyeTCcs BbI30BOM cooTBeTcTBylowero Windows-npunoxeHmsa ang ero npocmoTpa
unu nocnegywwen nevatu. Bo3amoxHO ganbHenwee coxpaHeHue KOMUW OT4yeTa C XKEenaembiM WUMEHEM U
pacnonoxeHnem (C NOMOLLbI0 NyHKTa MeHi0 Pann\CoxpaHuTb Kak...).

[nsa Bbi30Ba cnpaBku CNYyXuT kKHonka CnpaBka.

UpeHTudcpukaTopbl 3agaBaeMbiX 3Ha4EeHUN

— o eeoMempuu HUMU:

fqg — cTpena npoBeca nocpeanHe nponeTa oT cCobCTBEHHOIO Beca (;
fK — cTpena npoBeca B npon3BosibHoOn Touke K;

XK — npuBsaska Toukm K k nesou onope.

— N0 Ha2py3Ke:

g — CcoOCTBEHHbI BEC, WM paBHOMEPHO pacnpefeneHHas Harpyska no BCEMy nponeTy, Wu
MaKcUMarbHOE 3HaYeHne TPEeYyronbHON HarpysKu;

gl - nepBas OT fieBOW OMNOPLI OpAMHATa TpaneuneBnaHOW HarpysKkn Ha y4acTke nponera;

g2 — BTOpas OT fEeBOW ONOpbl OpAMHAaTa TpaneuneBnagHOM Harpy3ku Ha y4acTke nNponeTa;

p — [orpyska paBHOMEPHO pacrnpegeneHHON Harpy3kom Ha yyacTke nponeTa;

pl — nepBas OT NEBON ONOPbI OpAUHATA OOrPY3KN TpaneLmMeBMaHOW Harpy3kon Ha y4acTke nponera;

p2 — nepBas OT NIeBOM ONOPbI OpAUHATA JOrPY3KN TpaneLmMeBUAHON Harpy3kon Ha yyacTke nNponeTa;

F — cwnaB nponerte;

cl - npuvBdA3Kka nepBon opauHaThl TpaneunesnaHON Harpy3ku K NeBow ornope;

C2 — TMpuBs3Ka BTOPOW OpAMHATLI TpaneumeBnaHON Harpysku K nesoin onope;

C — T[puBsA3Ka CUIbI K JIEBOK Orope.

NaeHTudmkaTopbl BbIMUCIAEMbIX 3HA4YE€HUIA U MPOMEXKYTOUYHLIX NapamMeTpoB:

HO — pacnop HeEpPacTAHKUMOW HUTW;

SO — [AJIMHAa 3aroToBKMU;

H — pacnop yrnpyrown HUTH;

S — ANVHAa Harpy>XeHHOW yNpyron HUTu;

d — [AnvHa xopabl;

D — XapakTepucTuKa Harpysku;

0} —  yron HakroHa HUTK Kk ocun X;

R1 — peakuus Ha neBoun onope;

R2 — peakumsi Ha NpaBoK OMNope;

Mb (Xk) — 6anoyHbln MOMEHT B Touke XK;

Eps — oTHocuTenbHas (Mo ocu X) NpMBsA3Ka paBHOAENCTBYIOLLEN HAarpy3Kkun K NeBow ornope;
Yc — NpOBEC B TOYKE NPUNOXEHNS paBHOOENCTBYIOLLEN

Yk — npoBec B Touke K;

nju — OTHOLLEHMe npoBeca B TOYKE NPUINOXKEHUS PAaBHOAENCTBYIOLLEN K ANVHE NPOneTa;
A, B — KO3 PULUMEHTbI KyBYECKOro ypaBHEHMS;

v,w,wl,J,J1,tl, t2, Z— NnpoMeXyTOYHbLIE MapamMeTpbl MPU PELLEHNN KYONYECKOTO YPaBHEHUS;
r1, r2, k — TNPOMEXYTOYHbIE NapameTpbl.
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3.14 JlnHun BNusiHMA B Hepa3pe3HbiX 6ankax

I'Iporpamma npegHa3Had4eHa AOna  nocTpoeHud JINHUN  BIIMSHUS  OT  NOABMXKHbIX Harpys3ok B
MHOrronpoJyieTHbIX Hepa3pe3HbIX Oankax. ﬂ,OI'IyCKaeTCﬂ pacyet 6anok ¢ KONM4YecTBOM nporyieToB He bonee naTU
N ABYyMA KOHCONAMMN.

-

SIMHMM BETMAHMA| B HE pazpe3Hbix bankax
3a0aHHE MCRONHEH AaHHE l

KOHCTRYKTHEHDE PELIEHWE

K . m WarutHan NocToanHan
OMYECTED MPONETOE! TR Harpyska

I™ MNeean korcons | ” [ ™2 | T

Mepewii nponer. . . . |30. M |‘IDDDD. 2 |g il T

Bropoii nponer. .. .. |? M |-| 000 o |D 0 i
TpeTwii npanet. . . . . | M | 2 | -y
i ]
YeTeepTei nponet . | M | iz | i III ' = >
Mareii nponet . .. .. | M | 2 | e . .
™ Mpaean koHcons | " | T2 | - 30.00 7.00
1 4 2

MNaparerpel

EauHHuE MstMeperua;  |T - HazHaueHHoe ceveHme: (100 t

FACHET

[” Banka NocToaHHOMD CeveHMA K.nacc Harpysku: |A17 - gnAaecex Moo+ =
I MogpoHeli oruer
WHeoprauma of onopax K.nacc Harpysku 411 K.nacc HarpyskW AB
Bua  Tekywan onopa: |3 j P P P P P P P v
G e - e dl TN
* | M LT - 30w
" Lou] | oeefp
Yrnosaa =[N - F= T ve T
3_ ’7 v PenakTuposars
™ -
we ,"I—T.-'lM SHAYEHMA HArpysoK r
Beion, | Cnpaska |

Puc. 3.38

3apaHue UcxogHbIX AaHHbIX

B packpbiBatowieMcs cnvcke KonunyecTBo nponeToB BbibepuTe HEOOXOAMMOE KONMYECTBO MPOSIETOB U,
npM HeobXoAMMOCTM, 3ajanTe HanuuMe 1NeBOW WM  NPaBOW  KOHCOMEW YCTaHOBKOW donaxka B
COOTBETCTBYIOLLIEM OKHE.

Beegute B COOTBETCTBYKOLMX MONSAX ANMHY MporieTa B M, MPOSIETHYK MU3MMOHYK XXECTKOCTb MU
NOCTOSIHHYO Harpy3ky. Ecnu Bce nponeTbl U KOHCONMWM MMEKT OL4MHAKOBYK U3rMOHYIO XECTKOCTb, YCTAaHOBUTE
¢naxok barnka NOCTOSAHHOro cevyeHus.

B packpbiBatowemcss cnucke EQMHMUBLI M3MEPEHMs YyKaXuTe eauHWUbl WU3MEpPEHUS Harpys3ok |
xecTtkocten — T unm KH.

B none WHdopmauma 06 onopax B packpbiBawwemca crnucke Tekywass omnopa W
HenocpeacTBEHHbIM KITMKOM Ha PWUCYHKE BblGepuTe OMnopbl, Ha KOTOPble HEOBXOOMMO HaNOXWTb FPaHWYHbIE
YCIOBUSA, HaXXaTUemM COOTBETCTBYHLLEN KHOMKM BbIOEpUTE TUM rPaHUYHOrO ycrnoBusi (OH byaeT oTobpaxeHa Ha
PUCYHKE), U B COOTBETCTBYIOLLIEM OKHE BBEAWNTE, MPU HEOOXOAMMOCTU, NIMHENHYIO UMW YIIIOBYIO NO4ATIINBOCTD.

B okHe HasHayeHHoOe ceuveHMe ykaxuTe opanHaTy 6anku, Anst KOTopon HeobXxoaMMO NOCTPOUTE NUHUIKO
BNUSAHMS.

M3 packpbiBatowerocs cnvcka Bblbepute Knacc Harpysku. Mpu HeobxogumocTn BBeguTe COOCTBEHHYIO
MOABWXKHYIO Harpysky, OTMMYalOLYyIOCA OT HOPMAaTWMBHBIX 3HA4yeHun knaccoB Harpy3ok A11 n A8 (CHwll
2.05.03 -84 «MocTtbl u TpyObi»). [Ina 3TOro ycrtaHoBute pnaxok PeaakTupoBaTb 3Ha4eHUe Harpys3ok u
3anonHUTe COOTBETCTBYIOLLME NapaMeTpsbl.

lMocne 3anonHeHWs BCeX MCXOAHbIX AaHHbIX HAXMUTE KHOMKy PacyerT.
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Pasoden «CmauYc»

PesynbTaTthbl pacyeTa
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JIMHHMM ENHAHKA B HE Pa3spesHbIX BaaHax

ZanaHHe MCHOHBK AaHHb  PESYNETATE pacueTa

L = 37.000

3Ha4EHHA

T kYL an KOOpaHHATS:

%= 0.000 ]

MNeperew eHMe:

Yron noeopora:

10913 1000P a3

=G aHILLMEA FOMEHT:

cnega |5.913
cnpaea|5.913 T

n OMEepEYHaA CHna

cnesa |0.000
cnpaga|-1.000 T

Oruer

Bexaog | Cnpaexa |

Puc. 3.39

B okHe Pe3ynbTaTbl pacuyeTa Bbi4aTCA NUHUN BIUSHUS NepeMeLLeHNiA, YyrnoB NoBopoTa, usrmbatoLmx
MOMEHTOB U MonepeyHbIx cui. MNepemMeLLeHeM MbIK C yaepKaHWeM NEBOW KHOMKM Ha opAauHaTe antop Garnku

B COOTBETCTBYHOLMNX OKHaX MOXHO NPOCMOTPETb 3Ha4YeHUA NNHUIA BRUSIHUSA B M0G0 Touke Garnku.

Mpn HaxaTum kHomku OT4YeT co3gaeTcs AOKYMeHT B html — dopmarte. Ecnu npu 3agaHum ncxogHbIX
OaHHbIX ycTaHoBUTb pnaxok lMoAapobHbIM oT4yeT, OygeT co3gaH OTYET € pacliMpeHHbIMKW Tabnuuamu
pe3ynbTaToB pacyeTa.
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4 PA3[EJ «CtanbHble KOHCTPYKLUUY

Pasgen cogepXxuT ceputo Nporpamm, BbIMOMHAOLLNX pacyeT 3NIEMEHTOB U Y3r0B CTalbHbIX KOHCTPYKLNNA,
a Tawkke BCMomoraTefibHbIX MporpaMM, HeoOXOAMMBIX MpUM pacyeTe U MPOEKTUPOBAHUN MeTanIM4eckmx
KOHCTPYKLNIA:

— CopTamMeHT MeTannonpokara;

— PacueT ceuyeHun aNemMeHTOB;

— OnpepgeneHne rnaBHbIX U SKBUBANEHTHbLIX HAMPSPKEHUIN B CTanbHbIX KOHCTPYKUUSIX;

— OnpegeneHne pacyeTHbIX OJIMH 3NIEMEHTOB CTallbHbIX KOHCTPYKL WA,

— [MapameTpuyeckue y3nbl cTanbHbIX KOHCTPYKLWIA;

— PacueT cBapHbIX LWBOB;

— bonTtoBble coeauHeHus.

SCTMNRH

SAEKTPOHHbBIX CNPABOYHUK MHXEHEPA

CopTaMeHT MeTUAAONPOKATA

Mporpamma NpeaocTaENABT WHPOKWA HaBiop cnpaeovHeix TaBuy COpTamMeHTOR Npodunei CTankHelx
KOHCTRYKUMIA, CTANEH M X CONETAHWA. Takke HCNONb3YeTCA Apyrumu nporpammani 3CMNPK «Cranss.

PacyeT cevyeHHit 3AeMeHTOB
Mporpamma npegHazHaveHa AnA nogbopa U NPOBEPKY CeYeHUA (33 HAUMEHOBAHUA) METANNMYBCKUX 3NEMEHTOR
CTaAbHBIE B COOTBETCTBUM C PA3NUYHBIMKU HOPMATHEHEIMM JOKYMEHTAMA.

KOHCTPYKLUK
TACBHbIE M 3KBUBUACHTHBIE HAMPSXKEHHUS B CTAABHBIX KOHCTPYKLUAX

J ﬂporpamma peanusyer BbINMCNEHWE TNABHbIX U 3KEMBANEHTHBIX Hanpﬂxeuuﬁ no pasnu4HeIM TEOPUAM NPOYHOCTK,
C" NPUMEHABMELX ANA pacyeTa MeTannuyeckux KDHCprKL(VIﬁ ] KUHCprKLmﬁ M3 KOMNO3WUTHBIX MaTepuanoe.
)KeaeszobeTOHHbIE

1 OnpeaeAeHHe pacHeTHLIX AAMH DAEMEHTOB CTAALHBIX KOHCTPYKLMUHA
KOHCTPYKLUH

ﬂporpaMMa npefHazHaueHa ANA oNpejeneHua PacueTHeIX ANWH Pa3NUIHBIX INEMEHTOB CTANbHEIX KOHCTRYKUMA.

- MapameTpUHecKUe Y3Abl CTAABHBIX KOHCTP YKL

- MporpamMma npegHasHayeHa ANA NPOEKTUPOBAHUA M NPOBEPKY Y3N0B METANHYECKHX KOHCTPYKUMIA, ONUCAHHBIX
KameHHsle u MUHMMANBHLIM YUCNOM NapaMeTpoE.

APMOKAMEeHHbIe

KOHCTPYKUHWH Pacyer CBUPHBLIX LUBOB

[porpamma NPeAHa3HaveHa ANA NACcYeTa CBARHbIX COBAWHEHWA 3NEMEHTOE CTANLHBIX KOHCTRYKUMA.

OTKPBITH

Puc. 4.1

4.1 CopTtameHT MeTansonpokara

OdaHHas nporpamma gBnseTca Bepcuen nporpammbl  Pepaktnpyembin  coptameHt PC-CAIP,
aganTmpoBaHHomn Ans pabotel B cpege SCIPN.

lMporpamma npeaHasHavyeHa AnNs MpocMOTpa UM pedakTUpoOBaHUS  CYLLECTBYIOLWMX COpPTaMEHTOB
MeTannonpokaTa U co3gaHust HOBbIX COPTaMEHTOB.

CopTameHT meTanfonpokara COCTOMT M3 Tpex Tabnuu: Tabnuubl npodunen, Tabnuubl MaTepuanos u
Tabnuubl coveTaHui.

B Tabnuue npodwunen npuBoasTcsa pasMepbl U reoMeTpuieckme XxapakTepucTukn npodunen.

B Ttabnuue maTepuanoB npuBOAATCH (PU3NKO-MeXaHW4ecKne CBOWCTBa MaTepuanoB, U3 KOTOPbIX
N3roTaBnmBaoTCca Npodunu.

B Ttabnuvue coyeTtaHun NpuBOAATCHA AaHHbIE O COBMECTUMOCTU KaXdoro coyetaHus npodunb-matepuan
(MoxeT nn npocpmnb ObiTe M3rOTOBMEH M3 AAaHHOrO MaTepuana) u XxapakTepuCcTUKM Takoro CoYeTaHus.
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Pasden «CmarbHble KOHCMPYKUUU»
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MpocMoTp copTameHTa

Hangute B nepevyHe COPTAaMEHTOB MHTEPECYHOLIMIA COPTaMEHT M ABaxAbl wenkHute ero. OTKpoeTcs
Tabnuua npodwunen coptameHTa. [locne 3TOroO MOXHO NEPEKIIOYUTBCA B PEXMM MpPOCMOTpa Tabnuubl
MaTepuanos Npy NOMOLLM KomaHabl MeHlo Bua = Tabnuua matepuanoB. Kpome Tpex Tabnuy B coptameHTe
copgepxutcs obwasn nHopmaums, otobpaxaemas no kKomange meHio Bug = MNMokasatb aHHOTauumio.

=

MpumeyaHue: Ecnv nepevyeHb COPTAMEHTOB CKPbIT, LLEMKHUTE Ha MaHenM MHCTPYMEHTOB KHOMKY
unu BbibepuTe M3 MeH NyHKT Buag = [MaHenu MHCTPYMEHTOB M CTbiKkyeMble OkHa = [lepe4veHb
COpTaMeHTOB, 4YTOObl NokasaTb ero. OTKpbITb (hainm MOXHO Takke C MOMOLLbI KOMaHAabl MeHi Pann =
OTKpbITb.

Pepaktu poBaHue cyulecTByrOLWEero coptaMmeHTa

BHauane otkpouTe davn gna npocmotpa. Oanee BbibepuTe NyHKT MeHio [paBka = Paspewutb
npaBky. Tabnuua rotoBa AnNA peAakTMpoBaHus. Tabnuuy MOXHO pedakTupoBaTb, BBOAA 3HaYeHWA
HenocpeacTBEHHO C KNaBuaTtypbl, MMOO KOMaHZaMW KOMMPOBAHWSI-BCTABKW: MOXHO MOArOTOBUTb parMeHT
Tabnuubl B TabnuyHom pegaktope Hanogobue Microsoft Excel, ckonupoBatb ero B 6ycdep obmeHa 1 BCTaBuTh B
nHTepecytowyto Tabnmuy PC-CAIP komangon MNMpaBka = BctaBuTh. MOXHO Takke nepeHecTu BblAeNeHHbIN
dpparmeHT 13 Tabnuusl PC-CAIP, nomectus ero B bydep obmeHa komaHgon lMpaBka = KonupoBatb u
BCTaBUB ero u3 6ycdpepa obmeHa B TabnNunyHbIN peaakTop.

MpocmoTp nanku, cogepxawen hannbl copTameHTa

UToObl OTKPLITH Manky, cogepXallyto cCopTaMeHTbl, Bbioepute n3 MeHio NyHKT ®@ann = OTKpbITb Narnky.
Mocne 3aToro MOXXHO OTKPbITh ddarn CopTaMeHTa ABONHBIM LenykoM B 3aknagke MNManku.

Co3aaHue HOBOro copTaMeHTa

UT0oObI OTKPLITL (halin copTameHTa, BblbepuTe NyHKT MeHio Pann = HoBbIW 1 yKaxuTe TMN Npoduns,
ONsl KOTOPOro co3gaeTcsd copTameHT. [locne atoro Heob6xOAMMO 3anmonHUTL Tabnuuy npodunen n Tabnuuy
matepuanos. [Ina kaHaToB HeO6XoAMMO TaKKe 3anoNHUTbL Tabnvuy codeTaHun.

[Ho6aBneHue HoBoro npocdhunsa B Tabnuuy npodunen

BHavane otkponTe Tabnuuy npodunen, Kak onucaHo B MNyHKTe «PegakTMpoBaHWe CyLIeCTBYHOLLEro
copTameHTa» unu «CosgaHue HOBOro copTameHTay. [lanee, nepenaute Ha MOCMNEAHIO CTPOKY Tabnuvupl,
NMOMEYEHHYHO 3BE30YKOM *. BBeguTe nmsa HOBOro npocuns B syeinky HammeHoBaHue u pasmepsl npoduns B
COOTBETCTBYIOLLME SA4ENKN COrnacHO pUCYHKY. [lanee HaxmuTe kHonky F12 Ha knaBuatype, nubo Bbibepute 13
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[E3
MeHo nyHKT MpaBka = [JononHUTbL HepocTawwee (KHoMkKa Ha naHenu MHcTpymeHToB), lNMpu aTom no
pasmepam npodunen OyayT BbIYUCNEHbI WX TEOMETPUYECKME XapakTepuctukn. Ecnu reomeTtpuyeckue
XapaKTepUCTMkU nNpoduns U3BeCTHbl, MOXHO BBECTM WX B COOTBETCTBYIOLLUME SYENKM Tabnuvubl BPYYHYIO.

w
lMpoBepuTb BBOA MOXHO Mpu nomoLum komaHabl MeHio MNpaBka = lMpoBepuTL BblgeneHue (KHOMKa L4 Ha
naHenn WMHCTPYMEHTOB). B suerikax tabnuubl, B 3Ha4eHMAX KOTOPbIX, Mo MHeHuto PC-CAIP, ectb owwmbku,

NOSIBUTCS 3HAYOK . Ecnun Ha camom gene 3HayeHre BEPHO, MOXHO NPOMIHOPMPOBAaTb 3TO NPeaynpeXxaeHue.
JononHuTeneHbIM UHCTPYMEHTOM KOHTPONSA $BMSieTCA MOCTpPOeHMe MacliTabHOro 3ckm3a nonepeyHoro
ceyeHus Npouns, KOTOPbIN MOXHO BKIHOYMTE KOMaHaon Bup = MNMokasaTb 3CKuU3.

lMpumeyvaHus:

1. MOXHO Takke OTKNIOYUTb WNN HaCTPOUTb MpOBepkM, KoTopble npoussoaut PC-CAlP, B okHe
HacTponkn KOHTpONbLHbLIX NPOBEPOK, BbiOpaB NyHKT MeHio NMpaBka = HacTponka npoBepok.

2. MNepen coxpaHeHMeM HOBOIO COpTamMeHTa HacTOATENbHO PEKOMeHOyeTCcs OTCOpTMpoBaTb Tabnuuy
npodcbunert nNo nNoLlaau, WenkHyB Ha 3arofloBKe COOTBETCTBYHOLLEro cTonodua.

BcTaBka HOBOro Mmatepuana B Tabnuuy maTepuanos

BHauane oTkponTe Tabnuuy npodunen, Kak onuMcaHo B MyHKTe «PefakTupoBaHWE CYLLECTBYHOLLEro
coptameHTa» unu «Co3HaHWe HOBOro coptameHTar». [anee, Bblbepute M3 MeHw nyHKT Bug = Tabnuua
MaTepuanoB, 4TOObl nepewVTM B Tabnuuy matepuanoB W nepenante Ha MNOCMEedHIo CTPOKY Tabnuupl,
nomeYeHHyo 3B€3aoukon. BBeante ums HoBon ctanu B siueniky HammeHoBaHue, eé€ TOCT vnn TY — B a4elky
FOCT. [anee BBeaUTE pacyeTHble N HOPMAaTMBHbIE COMPOTMBIEHNS HOBOWM cTanu B a4enkn Ryl, Rul, Rynl,
Runl, a Takke yKaxuTe rpaHuubl TonwmH npokata Tminl, Tmaxl, AN KOTOpbIX COMPOTUBIIEHUSA CTanmu
pencrteuteneHbl. Ecnv ana gpyroro gvanasoHa TONwmH npokata TpebyeTcsa ykasaTb Apyrne ConpoTUMBEHUS,
3anonHute avenkn Ry2, Ru2, Ryn2, Run2 n Tmin2, Tmax2 u T.4. [poBepuTb BBOA MOXHO TaK e, Kak U B
Tabnuue npodunen.

lMpumeyaHus:

1. 3HayeHusa B Tabnuuax MOXHO BBOAUTb B yAOOHbIX eanHMLAX U3MEPEHUS], HACTPOMB UX MPY MOMOLLM
KomaHabl Bua = EanHuubl namepeHus.

2. Tabnuua codeTaHWii NO Mepe BBOAA 3arofHAETCS aBTOMATWYECKW, MO3ITOMYy ee pedakTUpoBaHue
TpebyeTcs TONbKO NpU peaakTupoBaHUM COpTaMeHTa KaHaToB.

BHumaHue! NHdopmauua o coptameHTax ucnonbsyetca apyrumm nporpammamu PA3OEJIA «CtanbHble
KOHCTPYKLMM».

4.2 PacueT ceyeHUN 31IeMEHTOB

HanHas nporpamma ssnsietca Bepcuen nporpammel CTK-CAIP, agantupoBaHHoW Ansa paboTtebl B cpeae
OCIMNPU.

MporpaMma npegHasHaveHa onsa nogdopa v NPOBEPKM CEYEHMIM CTalnbHbIX 31IEMEHTOB B COOTBETCTBUM C
pasnMyHbIMU HOPMATUBHBIMW AOKYMEHTaMMU.

B nporpamme peanuaoBaHbl CHUlM 11-23-81* «CTanbHble KOHCTPYKUMWY, ocobue no NpoekTMpoBaHUo
cTanbHbIX KOHCTpyKUumi (kK CHUlT 11-23-81* «CTanbHble KOHCTpYKLMM»,a Takke EBpokoa 3 «PacyeT cTanbHbIX
KOHCTPYKLUIA».

PaboTa c nporpammoi 4eMOHCTPMpYETCS Ha NpYMepe pacyeTa cTanbHow 6anku OBYyTaBpOBOro CEYEHMS,
Harpy>eHHOW B ABYX MITOCKOCTSX.

3afaHne ncxogHbIX AaHHbIX

BblzoBute HUcnagawlee meHio ®@ann = HoBbiv hann = AnemeHT (kHonka Co3patb Bl ).

B guwanoroBom okHe EuHMULI U3MepeHUA yKaXxnte pagmvo—KHOMKOM eOUHULbI U3MEPEHUST MCXOAHbIX
[OaHHbIX 1 pe3ynbTaToB pacyeTa n Haxvute NMoaTBepAUTD.

B guanorosom okHe CBepeHusi o 3apade BeBegunte KommeHTapun (wmdp 3agauu) (HeobsisaTenbHO);
Homep anemeHTa, KOTOPbIA MO YMONYaHUIO ABNSETCHS uMeHeM parina; AinuHa anemeHTa — B JaHHOW 3ajadye
3ajante 6 Mm; B none PacnomnoxeHue 3neMeHTa — YyKaxute paguvo— KHormkon BepTukanbHoe wunu
FopusoHTanbHoe (ykasbiBaeT, kak ByayT pacnonaraTtbCa PUCYHKM 3MOp B OTHETE).

Ons wn3rmbaembix 3MEMEHTOB CylecTBYeT BO3MOXHOCTb nogbopa unu NpoBEpKM MO BTOPOMY
npeaenbHOMY COCTOsIHMIO (npornbam) no ormbaroLLMM 3Nopam pacyHeTHbIX COMETaHUA YCUTTUIA.

YcraHoBute pnaxok Beluncnatb npornd no orubarowmm anwpam PCY 1 ycTtaHoBUTE hnaxkn B none
3akpenneHus KoHuoB. (Y1, Z1 — 3anpeT nepemMeLLeHnii Mo HanpaBfEeHNI0 COOTBETCTBYIOLLUMX MECTHBLIX OCEN
ctepxHs, UYL, UZ1 — 3akpenneHus no yrriam NoBOPOTOB BOKPYr COOTBETCTBYHOLLMX MECTHbBIX OCEN 3fIEMEHTA).

B paccmaTpvBaemon 3apjade 3apjaetcd 6anka, LapHMPHO oneptas Ha IeBOM KOHUe B 06oux
HanpaeneHusax (Y1, Z1), a Ha NpaBOM KOHLE 3alleMsfieHHas B CBOEW MJIOCKOCTU M LUApHUPHO onepTas u3
nnockoctu (Y1, Z1, UY1).
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|1 €1t AP [Pacue  cesenni 2 R [/ 2 €TH.CANP [Pac aet co e s anesenron cramwinx woncTpymuni] - Inese: !E'Q
& - K B L L4
[ ——p—
8
[f = o ——
[o—— - [ Borsiciars rpon no orusis e smopar POY  Fepromanion
- for 2
o Jarpenaee roune
— - | B T o g o B R
N PO e————d® R
EGO [Z:WW ' ]' M =
R——— Tl
Sl Mosess
Iy
Hawrerre 1 ana nomeamers cnpses Haseraame F1 AR O Mk rpasen o

HaxmuTe kHonky Oanee.

B guanoroBom okHe PacyeTHble ycunus HaxmuTe kHoOnky KonmnyecTBo covyeTaHun, B OTKPbIBLUEMCS
OKHe BBeauTe 4ncno 5 n Haxmurte kHonky OK.

B tabnuue 3anonHuTe ctonbey HOMEPOB cedeHuin (ced.) nopsakoBbeiMu Homepamu 1, 2, 3, 4, 5 u
COOTBETCTBEHHO [N KaXOOro CeYeHus ykaxuTe B Tabnuue cooTBeTcTBylOWME ycunua (gns Gankum —
nsrnbaroLime MOMEHTbI U MepepesbiBaloLLMe CUMbl) MO MPaBuUy 3HAKOB, KOTOPbIE HAapMCOBaHbl Ha CXeMe B
NPaBOM HWKHEM Yriy ANanoroBoro okHa.

Mo okoH4YaHWIo 3anonHeHnsa Tabnuubl PacyeTHble yeunusa HaxxmmTe KHomnky MNoToBo.

B guanoroBom okHe HasHaubTe TMN ceYeHUst ABOMHBLIM LUENYKOM MbIIN UM HenocpeacTBEHHbIM
yKasaHuem kypcopa u Haxatnem kHonku OK BbiGepute Tun ceveHnsa OByTaBp.

HazHaubTe THN Ce Ye HHA

PacueTHbie ycHauA b__<| — P
PacyeTHble younua ] I'IpurvlﬁblanEMEHTa] | [ i
I —
M ‘ K3 ‘ cey, ‘ (' ‘ Py T [RERS Mzrcm GQpre Harpysku | Cof ,D.EIHT-EIEID EDCTE]BHDH UJBE_ﬂ_ﬂEp
1 1 1 0.000 0000 4,500 0000 1930 MactommHee LEYTAER 3
2 1 2 0.000 4500 1500 -1.046 01465 MocTosmHee
3 1 3 0.000 4500 4500 1.395 0,000/ NocTosHHbE |H|
4 1 4 0.000 0000 4500 1045 -0.485 MocromrHsi I | I[
5 1 5 0000 8000 7500 0.000 0930 Mocrosmmee —
Fopodka ws  PazgeuHytere  Kopodka us
WEENNEpOE OEMTAEPEI LEMTIEQOE
L
L = <
i
Yronow F.pecTOBRIE Yronok
YrosikH -
]
] | OTHEHMTE | Cnpaek.a |
(1] ‘ OtrmeHa | Crpagka |
Puc. 4.4 Puc. 4.5

B avanoroBom okHe CtanbHoe cevyeHue B nepBoy 3aknagke CocrtaB Bbibepute B packpbiBaloLemcs
cnucke CopTameHT = [IByTaBp C HenapannernbHbIMUA FPaHsAMM Nonok = CokpalweHHbIn copTaMeHT. B
packpbiBatoemcs cnvcke MNMpodmnb BbiIbepuTe npocdunb AByTaBpa 45 1 B packpbiBatolleMcsi cnucke Ctanb
BblOepuTe knacc ctanu C245.

[ns BO3MOXHOCTM nogdopa npodunen 13 3anpeLleHHbIX codeTaHnn Npodurnb—CcTanb (CoYeTaHUss MOXHO
npocmoTpetb B nporpamme CopTamMeHT MeTannonpokata) HeobxooumMo YCTaHOBUTb  (hnaXok B
COOTBETCTBYHOLLEM MOJIE.

Mepengute Ha 3aknagky AononHUTesIbHbIE XapaKTePUCTUKU. YKaKuTe pagnmo—KHOMKoM B none Tun
anemeHTa = bBbanka (cooTBeTcTByeT pacyeTty u3rmbaembix snemeHToB no CHwull [1-23-81* «CtanbHbie
KOHCTPYKLMMNY).

Beeante Heobxoaumble aaHHble no CHwul 11-23-81* «CTanbHble KOHCTPYKUUWU» ONs AaHHOW 3ajauu:
KoadcdomumeHT ycnosum pabotbl no npoyHoctn — 1.1; KoadcpmumeHTt HagexxHocTn — 0.95; B none PacueTt
NPOU3BOAUTCA YKaXuUTe paavo—KHOMKY B npeaenax ynpyroctu; B none PacuyeT no nporuby ykaxure
MakcumanbHO aonycTuMbIn npormb pasHbin 1/250; B none [laHHble Ha O6LLYI0 YCTOMUYMBOCTb BBEAUTE B
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PackpenneHue cxaTtoro nosica — Ans pacyeTta Ha obLLy0 YyCTOMYMBOCTL BBEAUTE pacyeTHYKo AnuHy Lef =

1.5 m (Nnpegnonaraem, 4To H6anka packpensieHa u3 NoCKOCTM NPOroHamu ¢ warom 1.5 m).

CranbHoe ceyeHHe

CoprameHt

3

Cocrae I Jonosurensibie xapakteproTird | Orpanienis nogtopa |

‘BD € HEMEPANNENEHEIMK FPEHANK NONOK. COKPALLEHHEIR copramewj

P giin copTatdeHTa [*art)

[mvuTav_s.sF -] J

‘ T 1. AeyTasp 45

Ef

3 sl
el

Mpo®une ‘45

Cram  |czas
OnucaHie

CranbHoe ceueHHe

X

Cocras  JONOnHUTEnEHbIE KaDaKTEPHOTHIN | Orparwushus nontopa |

Cocras ceveHla

T 1. AyTasp L0B1

F.oaepuierTsl yonosmii patoTsl T KeagduumeHT
Mo YeTofUMBOCTH M0 NPOYHOSTH | HAAEKHOCTH

Tun 3 nereHTa
" Pepmertei " Konorna % Banka

Marutiaereie 3 neMeHTE!

JlaHHbIE AnA pacETa Ha DGO YCTOMHHBOCTE
[ koHone [™ fanka ¢ 1 0CbK CHMMETPMM

CBEAeHHA 0 npodnax 6 tafine B
Tt Lﬂ AHHOTELHA: JEYTAED € HEMPANNENSHEMA FPaHAM: o5 1 [ EifE MR CHEIEr® e
4 MNpod+nK COOTEETCTEYIOT HOpHan: MOCT §230 - 72% ™ Ge= sakpennerii 15 M
T Rl CopTHpBKa NPOMHASH N0 BO3PaCTaHKD NapaMeTha: Pefipa xectkacTi I caro & cepearre Lef
KonkecTen npodrneri 6 dadine: 27 [™ craeutk petipa yepes M [V Gonee, aenar NPONET Ha paBHEIE YacTH
Tw CBEASHHA 0 CTanAx & hafine
H|Hw|  ——p= AHHOTaWMA: Knacce cTansi Pacwer npovssoanTes Harpyzra
1 CTanK CoOTEETCTEYOT Hopham: FOCT 27772 - 88 % & npagenak ynpyrocTI
T ="TF
1 7 & YUETOM MNACTHYHOCTM [ BRizBBAIWER YMCTEI UarWE
T PacyeT no nporudy
B = Bf Amna nponera L
Mak cumansHo Ulr
i UEMOB30BATE KE3PPHUMEHT K ANHHE
V¥ Nnonb30BaTt SanpeweHHbIE CONETaHUA NPOPHAL-CTaMk R F roncoms [ ——————,
MNosopor | Ceusue.. | | KommeHTapuin Ueer:
1] OTrieHa ‘ Crpaexa | oK OTrieHa Crpaeka

TpeTbs 3aknagka OrpaHnyeHus nogdopa CNYXWUT ANs1 YCTAHOBKU NapaMeTpoB orpaHuveHus nogbopa.
B none OrpaHuyeHus nogbopa BBOAATCA rabapuTtbl MO OCAM M MWHMManbHas TOMLWMHA, YTO MO3BONSAET
orpaHn4MBaTh MUHUMAIbHYIO M MaKCUMarnbHY BbICOTY M LUMPUHY CeYeHMn npu nopdope. ATa yHKUUS
Hanbonee 4acTo Mcrnonb3yeTcs Npu NoAdope CBaPHbLIX COCTABHbLIX CEYEHUN.

Haxxmute kHonky OK.

Pe3synbTaTthl pacyeTa

b A7
BbinonHute nyHkT MeHw PesynbTaTbl = BbINONHUTL NpOBEpKYy 3neMeHTa (KHomMka ‘/) mnn

TRy
PesynbTathl @ BbinonHuTe noa6op anemeHTa (kHomka 7 ) ANs MpoBepku unu noabopa ceueHus
anemMeHTa CTanbHbIX KOHCTPYKLWIA.
Mpn HeobxoamMmocT nogbopa My NPOBEPKU OTAENBHOIO CeYEHUs SreMeHTa, HE0OXOANMO BbINOMHUTL

-+

NYHKT MeHI0 PeaynbTaTbl & Bbl6op cevyeHus (kHomka ) M LLeNKHYTb KYpCOPOM MbILK Ha Ntoboii 13 antop
CEeYeHMsi, B KOTOPOM HEOBXOAMMO BbINOMHUTL MPOBEPKY MW NOAGOP.
Ons nepexofa Ha criefymollee CEYEHWE UNW Npedbiayliue CEYEHWs, UMM BO3BpaTa K pexummy o6Lumx

=
pe3ynbTaToB B LEMOM, BLIMOMHUTE MyHKTbl MeHi PeaynbTaTbl = Chnegyiouwee cedeHue (KHomka =),

{“\::I -
PesynbTtathl = lMpeabiayuiee cevyeHune (kHonka *—), PesynbTaTbl = 3neMeHT B LilefIoM (KHOoMKa o ).
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ﬂ CTK-CANP [PacueT ceueHHH 3/1eMe HTOB CTAbHBIX KOHCTPYHUMH] - [InemenT1] g@]@
=1 4

% tafin Bua PeAakTHpoEaTE PezynbTaTel OmuMM OkHo 7

Bt S 2y YEF 0N Pom i W TR P T T o O

Imwpa N, Te Smwpa My, Te *m Smwpa Qz, Te Smeopa Mz, Te *m Smwopa Qy Te
\'\
e
.
™
[
s
i
I
s
i
s
Max=0 Max=45 Max=45 Max=0 Max=0.93
Min=0 Min=-9 Min=-7.5 Min=-1.395 Min=-0.93
PesymabTaThi nporeprn
Cevenne L. Asyrasp 45
Tipadnns 45; TOCT 239 - T2+
Crams C245; TOCT 27772-88
Coprapens JIEYTARp © HENAPAILTEIEHBIMH Ip ook, Coxp H copTanenT
TIPOMEHTEL HEIO o 1TIC
HOpAL KacaT. NpHEETEN. ofiusyer. | VCT.CTEH. ‘ FCT.JU0SIC.
L4 150 246 00 | 46.2 \ 24.2
nporni ar pebep/ i crommele i YincmosssoE.
ILTAHOK %o, Bh 1IC | 20C ‘ MECTHLYCTOML
205 MeT 1000 L4 [ 122.0 \ 462
Haxmute F1 ana nonyyeHHA cipagkk MM
Puc. 4.8

Pe3ynbTatoMm nNpoBepKU CEYEHUs SABMSTCS MPOLEHTbl MCMOMb30BaHUSA MO HEOOXOAMMbIM MPOBEpKaM
(oTHOLEHME HecyLlen CNOoCOBHOCTU CeYeHUs K PakTUYECKOMY HamnpsKeHUto, TMOKOCTU 1 T.4., YMHOXEHHOEe Ha
100%); pesynbTaTtoM nogbopa siBnsieTcs NogobpaHHOE CeYeHUst C ykaszaHUeM MPOLEHTOB UCMONb30BaHUSA MO
HeobXx0AMMbIM MPOBEPKaM.

Mepexoa k pacyeTy No ApyrMM HOpMam MNPOU3BOAMTCS C MOMOLLbIO NyHKTa MeHio Onuun = CHwull

£

(kHonka =),
PesynbTaTbl pac4eTa MOXHO BbIBECTM Ha MevyaTb HENOCPeACTBEHHO M3 MPOrpamMmbl C MOMOLLBIO MYHKTa

meHio ®Pann = MeuaTb (kHOMka é) UM KonupoBaTb C MOMOLLbI KHOMKU &3 B ApYrve npuoXeHus,
paboTatoLme ¢ rpadpmyeckumMm oobEKTaMMU.

Mporpamma cHabxeHa AONOJTHUTENbHbIM MHCTPYMEHTapuem, pacwupdarwmm BO3MOXHOCTH
Bu3yanusaumun.
4.3 Onpep,eneHMe rnaBHbIX n 3KBUBANEHTHbLIX Hanpﬂ)l(eHVlﬁ B CTanbHbIX

KOHCTPYKLUUAX

Hporpamma peanvlsyeT BblYUCIEHMEe TNnaBHbIX U 3KBUBAJIEHTHbIX Hanp;|>|<eHv||7| no pa3J'II/I‘-IHbIM TeOpI/IﬂM
I'IpOHHOCTI/I, I'IpI/IMeHHeMbIM ana pacqua MeTalnmnyecKnx KOHCprKLl,I/II7I n KOHCprKLLI/Il7I N3 KOMMO3UTHbIX
mMmaTtepunanos. [maBHble HanpsaXxeHuna o,, 0y, O3 onpenenarnTcd no 3agaHHOMY TEH30PY Hal'lpﬂ)KeHI/II7I {UX, O'y, ag,,
Teys Txzr Tyz)
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D [ nasHble M 3KBMBAIE HTHBIE Halnpsa#e HHA

HOPMETHEHEIE, PACHETHBIE HaPaKT. T eopua MpouHoeTu
— 3 v K.oa g,
Cwatve - s o |3350 |Muaec j ¥ TMpoeepka NpodHOCTH Hano
4000 Pactas. - Rr 3350 Tun mareprana [ 3+ ocHaA NpoYHoOCTE 1.2
h Koagpdg. MyaccoHa  Xi Teta P2C
] Cogur -Ftau, E0 |2e+007 £Tana hd 0 ’_1 ’—D ’_1
MpegenEHEIE GEPOPMALMM
YNPYrocTH, paspEIES
o s O0x Oy 0z Txy Txz Tyz
' ; |o o o o o [o
[ NaEHEIE HANPAXEHKA drae Sigl K XvZ [rpaag.) SMpYra-NASETIY. AEPOpM. MpegeneHeE HANPAXEHUA

1 ’7 # ID— (Si u ﬁ) ’07
Oz i | &P To
o [ ‘ o go | &1 G3

Yroa Hakn,

TPELUMHEL 0 Ta | |EI |D

IKEMBANEHTHEIE HAMPAH, 2w HOC

m 72 bl arpuua COS )u'o'
0 0 Koad, Koag.
c‘Iﬁ-e r?gn‘?llga_ 2-c:|'ICSanaca|D | Pacuer || Aanucka || Cnpaek.a |

Puc. 4.9

Ins HaxoXXOeHUs KOPHEW FMaBHbIX HanpsbkeHWn pellaeTcsl Kybuuyeckoe ypaBHeHWe Mo dopmMyrnam

KapaaHo n3 maTtpuubl HanpsxeHun [Sig]:

X Xy Xz
[Slg]: Txy Sy Tyz
Xz ‘yz "z

3apaHue UcxogHbIX AaHHbIX

Kpome KOMMOHEHTOB TeH30pa HanpshKeHWit 3aaK0Tca cneaytoLme napameTphbi:

— MNPOYHOCTbL Ha cxaTune: Rc (TC\MZ);

— NPOYHOCTb Ha pacTsikeHne: Rr <= Rc (Tc\M?);

— Npu pacyeTe KOMMO3WUTHLIX MaTEPManoB [JOMOMHUTENLHO 3a4aeTcA NPOYHOCTL NMPU YUCTOM CABUrE —
Rtau, npu Rtau=0 npuHumaetcst Rtau =0.5-Rc(1+c)/+/3,

— rae c=Rr/Rc — napameTp XpynkocTn matepuana;

—  KoatbdpumumeHT NyaccoHa;

— [AONONHWTENbHbIE NapaMeTpbl ANs pacyeTa Nno pasfuYHbIM TEOPUSIM NPOYHOCTY (CM. HUXE)

— ¢, 6 (unn gpyron napameTp), P2C onpefensitoTca NporpamMmmHo, UCXOAst U3 3afaHHbIX NMPOYHOCTHbIX
xapakrepuctuk: Rc, Rr, Rtau.

PesynbTaTthbl pacyeTa

Mpwu ycTaHoBneHHOM chriaxke B none MpoBepka NPOYHOCTU BblAAOTCS:

G, G3 — NpeaernbHble AONYCTUMbIE HANPSHKEHWS NO rMaBHbIM ABYM MNiioLlagkam;

Gy, To — NpedernbHble HOPMarbHbIE M COBUrOBbIE HAMPSPKEHNS MO OKTasApUYECKUM MrowagKkam;
k03(hhMUMeHT 3anaca NPoYHOCTM (NpeanonaraeTcst pacyeT No BTOPOMY NpefenbHOMY COCTOSIHUIO, T.€.

ana pacyeTta NpuHUMarTCA HOpMaTuBHbIE NMPOYHOCTHbIE XapaKTepUCTUKN MaTepmana);

napameTp Jloge—Hagaun BbluncnsieTcsa B Buae:
W = (20, — 01— 03) /(01 - 03)
Mpu HaxxaTnm kHOMKM 3anucka dopmumpyeTcs oT4eT B html-cpbopmare, B kOTOpOM NprBOASATCS:
— rnaBHble HanpskeHus B Buge: o1 > 02 > 03;
— MaTpuua Hanpasnswowmx kocuHycos MK(3,3) opueHTauum rnaBHbIX HanpskeHUn B cCUCTEME
koopauHaTt X, Y, Z
[11 m1 nij
MK()= [I2 m2 n2 ]
[13 m3 n3]
— ymbl HaknoHa AL1L, AL2, AL3 (11, 12, 13) — rmaBHoro HanpsbkeHus o1 k ocam X, Y, Z, onpegenstowme
OPUEHTALNIO NITOCKOCTU TPELLMHBI B MPOCTPaAHCTBE;
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Yrosl HakfoHa a3 — MNaBHOMO HanpsbkeHna o3 K ocu X, onpefensioume opueHTaumio MiocKoCcTU
TpELMHbI OTHOCUTENBHO ocKn X;

yrnbl Ounepa TETA, PSI, Fl (0, g, @) — onpegenstoLLme nonoxeHne rnaBHbIX HanpsbkeHun o1, 02, o3
kKocam X, Y, Z;

NPOYHOCTL NPW OBYXOCHOM paBHOMEPHOM cxaTtum — R2c = Rc-P2c;
NPOYHOCTL MPU ABYXOCHOM paBHOMEPHOM pacTsxeHun — R2p v gpyrve napameTpbl.

/= Pacuer [1aBHbix 4 DKBMBAsE HTHBIX HanpAKe WA & MeTane - Windows Internet Explorer

| <iiDecuments and Settings\All Users\Application Data\Espri 2,0iMain_Stress_MIMAIN_STRESS_PM.HTM V‘ d |;
dsiin [pasks Brg  Msfparwos  Cepewc  Crpsexa
T MsSpannos | 55 2] -2l - @06 @] Becnnatrian nowra Hotmal
- ~ o o»
{8 PacteT [ A3BHoIX 1 3KEHBANEHTHEIX HATPRKEHHIT B 1 [ R] 7 @ v CIpaiua v BesonacocTs v Cepenc v @

SIG 1B=4496.623

SIG_2E=-6639.242

Sig 0 =-233.333

Tau_0 =1692.463

Dapauerp JNoge-Hagan

Param Lode = 0.4516

YroN HAKNOHA TPEWIHN Alfa_mpem 2x= -62.365 (Tpamyes)
Vomn maxmoma Sig 1 K ocam X, Y, Z Ocsossoft cucr. xoopmemaT
ALl= 2.532 (Pagpramm) AL2= 1.940 AL3= 1.110
AL1= 110.132 (Tpagycu) AL2= 42.336 AL3= 63.614
MATPUIIA HANPABJARDE KOCHEYCOB OBVEHTAINA 5IG_1,2,3 B 3-% OCHOM HIC MK(3,3)
L1--0.81981 nl--0.13853 nl- 0.00000
L2=-0.36110 n2=-0.62799 n2= 0.00000
L3= 0.44442 m3=-0.76520 n3= 1.00000
XAPARTEPHCTHKI MATEPIATA: Merann
Hawamen.xosp. Oyaccoma Nu_o =0.250
HODMATHEHAS TIPOSHOCTE TS CRATINL Re_#-4000.000 (ro/u2)
mon Rp_#-4000.000 (ro/u2)
HpousoCTs HpH THCTOM CREMIE R_tau=2309. 401 (zc/x2)
IpowsocTs mpw 2-X OCHOM CRATIIX R_2c=4000.000 (zc/u2)
TpowRoCTS TpK 2-X OCHOM pacTANEHIH R_2p=4000.000 (rc/uz)
Ko3d. HagexmocCTH O HANpAKemIL KRs =1.200
PacteTsas NpOHOCTE DD CRaTID Rs_c —3350.000 (ro/m2)
PaCYeTHAS TPOTHOCTS TIDH PaCTEREHN Rs_r —3350.000 (ro/u2)
HRsauEEi MORYIE VEDYTOCTH Es_o =20000000.000 (zc/x2)
Cexympni MOEYTE YTPYTO-INACTINHOCTH Es_cat =1.59284e+003 (rc/mz)
Trassme gedopuarpnr ympyTie Def_1 =0.00030504 Def_3 =-0.00034347
Trasmme FedopuarpnI YIPYTO-mEACTHEECKIE Def_1n=0.96408910 Def_3n=-0.90291059

Tpegensane Hanpsxesus

Tlo romsmem: mOmAmRAN

SG_1L =4000.000

56_2L = 193.067

‘55_31.: -gee.248

SG 0L =-93.643

IAU_L = 1285.61%

OpusHar HAWIOE Tpewm: TB=1,2,3- Tpempmm

IB=10 -Tpeliia M TeXVYECTh NRM CTATIGL

TB=30 -TexywecTs CTAmI mpi 2-X OCH.CKam

TB=5 -rexyuecrs crams mo l-my NC

‘15:55 —paspus 0 mpex.aedopMAmEDY

Yaparcrepuct. cocTosmas Crams 2-x oce.HIC

1B=50

KOSSIMEAT SAIACA 10 2-y OC

0.40L

SAIACA 1D 1-y OC

0.334

v

rotoso ' Moii komnetatep

Puc. 4.10

sy Haoom v

4.4 Onpep.eneHMe pac4yYeTHbIX AJIUH 3JNIeMEeHTOB CTaJiIbHbIX KOHCTpYKLWIVI

I'Iporpamma npeaHasHa4deHa Ona onpegeneHnda pacdeTHbiX ANWMH cnefyrlnx 3N1eMeHTOB CTallbHbIX

KOHCTpPYK

B

LA

OTOENBHO CTOSALLNE CTOMKM NOCTOSIHHOIO CEYEHNs;

3MNeMeHTbI NOCTOSIHHOIO CEYEHUS C YNPYTMMU 3aKpEnIEHNsIMU KOHLIOB;

3N1eMEHTbI MOCTOSAHHOrO CEYEHUA OQHO— M MHOTO3TaXHbIX paMm;

nepecekarLmnecs: aNeMeHTbl NOCTOSHHOIO CeYeHNs;

HepaspesHble CTEpPXHU BepxHero nosica epm (nos. 1, 2) U NoaKpaHOBbLIX peLleTyaTbIX KOMOHH (Nos3.
3, 4);

3NIEMEHTbI MPOCTPAHCTBEHHbIX PeLleTYaTbIX KOHCTPYKLWIA;

HWKHWE Yy4aCTKM O4HOCTYMNeHYaThbIX (MOAKPaHOBBIX) KOJTOHH.

nporpamme peanuaoBaHbl nonoxeHuss CHwul 11-23-81* «CTtanbHble KOHCTpyKUuMu» K [locobus no

NPOEKTUPOBAHUIO CTarbHbIX KOHCTPYKUMI (K CHUI 11-23—-81* «CTanbHble KOHCTPYKLUUNY ).
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PacueTHbie 4OMHBI M NpedenbHble THOKOCTH g|
Pacyer OT4eT EAMHMUEI H3MEPEHMA  CNpaBka
IE OTaeneHD CTOALME CTORKH ] :D Ynpyro-sakpenneHHele cToRkH ] ﬁ Paraet ]
* MMepeceratoWHECA 3 NEMEHTE ] ;:1" HepaspesHele cTEpHHY ] # PelweTuariie KocTRYRUMM FI MogKkpaHoBEIE KOAOHHE!
PacyetHas crera MNapareTpel
1= 113 1
VAVAVAVAVANY: F
[-3 =] e L2= |47 i
Ig F1 1.-2 IE Fl 1-'2
M= (#0000 oa  EL
L[ 1 L[ 1
1 1 1 1
2= (280000 o4 m
F1= [1879 Te
Fi+fy F+F: o
17712
Fz= |[BO.7 Te
HECTEHH JHCE WECTKHHA THCE F2
i Vi %

[ ea— | T

Lj 1

Pezynetar

FitF

Puc. 4.11

3apaHue ucxoaHbIX AaHHbIX

lMocne 3anycka nporpammbl BelOEpUTE HEOOXOOANMYHO 3aKNadKy C COKpaLLEHHbIM OMNMMCaHMEM TOMONoruu
paccUYnTbIBaEMbIX 3IEMEHTOB KOHCTPYKLUMN (HAnpuMep, NOAKPAHOBbIE KOMOHHBbI).

B guanoroBoM OkHe BbIGEPUTE KYPCOPOM MbILIM PACCUUTBLIBAEMBIN 3MIEMEHT UMM PACUYETHYHO CXEeMy
KOHCTPYKUMM (kpome Pambl, roe BapyaHTbl pam ONMUCBIBAOTCS KONMMYECTBOM 3a4aHHbIX 3TaXen 1 NponeTos).

Kak npaBuno, HeobxoouMO yka3aTb reOMETPU0 JreMeHTa UMM KOHCTPYKUMW W XKECTKOCTHbIE
XapakTepPUCTUKN, B psae CryvyaeB yKasblBaeTCs BENMYMHA Harpy3kM Ha aNemMeHT UM KOHCTpyKuuio. Mpu aTom
KECTKOCTb MOXeT ObiTb OnMcaHa Kak YUCIIEHHO, TaKk M C MOMOLUb MPOrPaMMHbLIX CPeACTB BbI30BOM

auanoroBoro okHa XecTkocTu E]] , B KOTOPOM Npu Bbl30OBE KOMaHAbl CeueHue, NosiBNSIeTCS ANANoroBoe OKHO
C pas/iM4HbiMN  BUOAMU I'IpO(bVIJ'IGVI M COCTaBHbIX CEYEHWW, XKECTKOCTU KOTOPbIX pacCyYUTbIBaAOTCA
aBTOMaTU4ECKN.
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0 npeae e HWe pacyeTHRIX OHH 3/1eMe HTOR CTA/IbHbIX KOHCTPYKLM H

PacueT OT4eT  EAWHMULI MEMEPEHMA  CNpagka

98 Mepeceraiiuuecn 3 neMeHTE ] M HepaspesHele crepsHi ] H Peweruaie koneTpyrLMA ] Tl NoakpaHoesie KonoHHs! 1
IE OTaEnEHD CTOALME CTORKH :D Ynpyro-sakpenierHee CTOMKK ﬁ Pare
TapameT Pl KOHCTPYKLHK
Iran Mponetk! JaKpenneHide KonoHH
" WapHUpHDS
.00 M E00 M PR
(¥ Hectroe N N N N N
2.7 [ 5
M akpennenue par —.r
3.2 M 45 ™ + CeofinaHoe S
" He ceofoaHos ©
48 [ 5 M <+
TMpHMEI aHHE pHrEnei _.L
" WapHpHoe 8
MputeriTe | & Kectroe )
—
Pacuetheie gantie E
Ie= [ ad  El I51 Is2 <
= (=]
Isl= (2182 e} EE o =]
©
Is2 = |52433 cned E:I] e T T s et
+—6.00—+5.00—+4.50-+5.00+
Pesynerar

Puc. 4.12

Ynpyrve 3akpenneHusi KOHUOB Ha 3aknagke Ynpyro—3akpensieHHble CTOMKWU (3NeMeHTbl MOCTOSHHOMO

ce4dyeHna C ynpyrmMmmn 3akpenneHnamm KOHLI,OB) MOXHO 3aHeCTU YUCIIeHHO WUITKM, HaXaB Ha MUKTorpamMmmy E.,
aBTOMaTU4eCKun BbIHUCITUTb no npegnaraeMmomMmy  BapUaHTy paC‘-IeTHOIZ CXeMbl onpenenntb no

COOTBETCTBYHOLMM CXeMam

Buiumcie HHe Cm g | Boiumcae nwe Cm g|
B apMaHTEl pacYeTHOI Cremel MapareTpei B apMaHTEl pacyeTHOR Cretbl MapareTpel
3 234 .
ISEZEN R I 0N P [ en-[ Torone ]
Lo Lo L1 L, n- [
WV " n 1
El, El, L2= o] El, L2= M
L
El L\ e
0K | Cancel | oK | Cancel |
a) 6)
Bwiumcne nwe Cm g| Boiumcie Hue Cm §|
B apWaHTEl pacyeTHOE CHembl MapareTpbl B apHaHTLl pacHETHON CRemMb! Mapar4eTpel

L T Te* e ﬂ 1« LI TN (1
L1= B LilNLﬁ ’—
L] E L2- " EL/ g,

Te*cm2

L

0K | Cancel | oKk

Cancel

B) r)
Puc. 4.13

PesynbTaTthbl pacyeTa

B pesynbTaTte pacyeTta BbigaeTcs KOauumeHT(bl) pacyeTHOW ANUHbI Y.
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4.5 TMMapameTpunyeckue y3nbl CTaNbHbIX KOHCTPYKLUN

HaHHasa nporpamma siBnsietcs Bepcuen nporpammbl CTK-CAINP, agantupoBaHHoW anst paboTel B cpeae
OCIMPU.

[Mporpamma npegHasHayeHa Ans NPOEKTUPOBAHUA W MPOBEPKM Y3MOB CTanbHbIX KOHCTpyKuun. B
nporpamme peanu3oBaHbl nonoxeHus CHwull  11-23-81* «CrtanbHble KOHCTpykumm», [locobus no
NPOEKTUPOBAHMUIO CTanbHbIX KOHCTPYKUMA (K CHUlT 11-23-81* «CTanbHble KOHCTPYKLUKUY), @ Takke NOSOXEeHUS,
N3noxeHHble B [45, 46].

3apaHue ucxoaHbIX AaHHbIX

lMocne BbI3OBa HUCNagawwero meHio ®ann = HoBbIn = Y3en B agnanorosom okHe Bbibop Tuna y3na
BblbepuTe B pacKpbiBalOLLEMCH CNUCKE MPOTOTUN y3na u3 criegyollero MeHw: Yanbl depm, MNMpumbikaHue
6anku K KonoHHe, CoeauHeHus 6anok, CoeanHeHne KONOHH, ba3sbl KONoHH, CBA3Ku, dnaHueBbIe y3nbl.

[anee BbiGepuTe KypcopoM Mbilin HeobXxoaMMbIN y3en 1 HaxmuTe kHonky MoaTBepauTb, NGO ABaXAbI
LENKHUTE NO HEMY NTIEBOW KHOMKW MbILLW.

B pguanoroBom okHe OOGulee B COOTBETCTBYHOLIMX MONSAX BBOAA 3ajante KO3(MUUMEHTbI YCIOBWN
paboTbl 1 HAOEXHOCTM NO HasHayeHuo. BeibepuTe N3 cnmcka HanmeHoBaHMe rpynnbl 3NeMeHTOB y3na OaHYy
U3 rpynn COCTaBNAKOLMX €ro 3NIEMEHTOB — OCHOBHbIE 3NIEMEHTbI y3na, LWBbI, NNacTuHbl, 6onTel 1 T.n. CNncok
rpynn MeHsieTCA B 3aBUMCUMOCTWM OT BbibpaHHOro Tuna yana. [Npum HaxaTtmm Ha kHorky BbiGop cBomcTBa
rpynnbl Ha 3KpaH BbI3OBETCA COOTBETCTBYHOLLIEE STOW rpynne AManoroBoe OKHO.

[nsi OCHOBHbLIX 3MEMEHTOB y3na BblbepuTe M3 COOTBETCTBYHOLUMX PacKpbIiBaKOLMXCA CMNUCKOB dain
copTaMeHTa, COpTaMeHT, Npodunb, cTansb.

Ons npouymx rpynn SMeMEeHTOB Yy3Nna OTKPbIBAOTCA COOTBETCTBYIOLLME WM [OUarioroBble OKHa.
Heobxogumasi vHopmMauusa yxe HaxoguTcsas B HUX No ymondaHutwo. Ecnu Heobxogmmo, npousseauTe
KOPPEKTUPOBKY 3Ton mHdopmaumm. Ecnu Tpebyetca BBeCcTM MHGOpMaLU0O O pacHeTHbIX COMPOTUBIIEHUSIX,
OTNNYHbIX OT yKkasaHHbix B CHull 11-23-81*, Heobxoanmo B 3TUX OKHax yCTaHOBUTb (prnaxok Paspewutb
peAakTMpoBaThb 1 B COOTBETCTBYIOLLME MOMsi BBOAA 3aHECTU HYXXHbIE BENNYUHBI.

[nsi y3rnoB KOMOHH B AManoroBom okHe O6LwmMe 4ONONHUTENBHO 3adaeTcs knacc 6eToHa yHaaMeHTa.

[Mocne TOro kak BBEOEHbl UCXOOHbIE AaHHblE MO KaXAoW rpynne (Mnv no BCem rpynnam) CTaHOBUTCH
[OCTyrnmHOM kHonmka Ha3HauuTb BblIOpaHHble CBOWCTBA BCEM TFpynmnam, KOTOPYK HYXXHO HaxaTb ANns
NMPUCBOEHMUS UCXOOHbBIX OAHHBLIX COOTBETCTBYIOLUM rpynnamM. 3atem HaxmuTe kHonky OK. Mpu aTom Ha akpaHe
OTKpbIBAETCHA Ananorosoe okHO PacyeTHble ycunusa Ons 3agaHns yCUnum Ha ysen.

N AnemeHT k3 cey, Ma.kH Py, icH QzkH tz kHm Qy.kH il
! Eankal -1 -1 -100.000 12.000 2.000 9.000 4.DDD_
2 |Bankal -1 -1 78.000 10.000 5.000 12.000 1.000
3 |Bancal -1 -1 -22.000 2.000 2.000 4.000 0.a70
4 |Bancal -1 -1 £7.000 2.300 E£.000 7.000 8.000

[ ]
> . JofaEuTe CTPOKY
\Z \Z i Eankal
N f— —]
y Banxal Hoanure cTpoku
W 0k | OTreHa |

Puc. 4.14

Mocne HaxaTtua Ha kHonky OK BbinonHsaeTcs pacyer.

Hucnapawowee meHio PegaktupoBaTb nNpeaocTaBnseT crneayloLline BO3MOXHOCTMU:

— pacyeTHble yCunus; npy 3ToM BbI3bIBaEeTCA AManoroBoe okHo PacyeTHble ycunus;
— 00ume xapaKTepuCTMKK; NpM 3TOM Bbi3blBaeTCsa AManorosoe okHo Obuwume;
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— napameTpbl y3na; npu 3TOM Bbl3blBaeTcs AuanoroBoe okHo CBOMCTBa y3na ¢ oToGpaxeHueM Tuna
yana 1 3afilaHHbIX NapamMeTpoB.

CeojicTea y31a §|
Hekuz MapardeTpe! -
M MNaparteTp SHaveHHe =
25 .25, 3s0Ha0E3 WEOB E 1 |karer - o 1 o000 sy
iZ e | I | 2 |Karer: loe W2 10,000
_ E :: p jnaCTMHm |3 [Tonuuna bl : Masctima 1 £.000
e EI_E :: =3 [ir W |4 |Pasmep B : Mnacrina 1 110.000
3 Lz i Pazraep H : Maacriua 1 308.000
IIIIIIIII @ — iTDJ‘ILLlHHa 12 MnacTuHa 2 10.000
LI g 1 1 LPasMepB.l’lnac‘mHaZ 1595.000
1 i Pazrep H : Mnactina 2 350,000
== 1 3
[ A

AnemerTe yEna

<

PenakTHpoEaTe cEOfCTES... 4 | | » |—
1] OTtiena |

Puc. 4.15

Hucnagarowee meHto PacyeT OTKpbiBaeT AOCTYN K CriegyloLwmM pexnmam padboTbi:

— MpoBepKa 3M1IeMEHTOB y3na B COOTBETCTBMU C 3a4aHHbIM MPOTOTUMOM;

— nopbop aNeMeHTOB y3na B COOTBETCTBMU C 3a4aHHbIM MPOTOTUMOM;

— TpaccupoBKa — cosgaeTca ¢ann nogpobHom MHdopMauuu O pacyeTe, KOTOpbI HeMeAreHHO
OoTKpbIBaeTcs B 06o3peBaTene WEB-cTpaHuu.

Pe3synbTaTthbl pacyeTa

B pesynbTate Ha 39KpaH BbIBOAATCHA NPOLEHTbI MCNOMb30BaHWSA (OTHOLLEHWE Hecyllel CrnocoBHOCTU
arneMeHTa y3na K hakTu4eckoMy HanpskeHunto ymHoxeHHoe Ha 100%) no NpoyYHOCTU anemMeHToB, 0bpasyoLumx
y3en, a Takke 3CKu3 YyepTexa ysna.

CTH-CANP [PacueT napame Tpmue KX y3n08 CTansHbix koHCTpykui] - [YaenB] E)E)x]
Daiin  PeaakTuposars  PacdeT Onun Okro 2

BRRS ZHR AN

>

25 25 sonabies wens 5

o MnacTurat
E] i 3 U2 wi

i MnacTes 2

S

V3en : HexoaHBIE JAHHEBIE

Saesent yima Croiicrao Snavenne Eanmmus: nvepennn
ol Tipodum 3551 TOCT 26020 - 83
A Cram 0512 p. L:TY 13-1-3023-80
— Tipodums 13551 TOCT 26020 - 83
A Cram 0512 p. LTV 14-1-3023-80
Tios 11 Marepuan Mapra npos oot Cs-08
Tios 112 Marepuan Mapra npos oot Cs-08
Cram BCrar =
Tlupieia 110.00 e
{lmacTiaa 1 Timma 305.00 M
Tommsa 6.00 e
Cram BCrial -
Tnpiea 195.00 e
2
TmacTra 2 Tonma 350.00 Mu
Tomuwsa 10.00 i

V3ea : Pe3yabTaTl NPOBEPKH

Buyrpennne youwnn
Tlapamerp Croiicreo 3mazenne ‘_PMHP“““ .
° N xH My, xHu Qz xH Mz, kHu Qy. xH
Tilos L1 Karer 0w 104 ~100.000% 12.000 3.000% 5.000 2000
Tilos 102 Karer 10.0mn 1055 78.000° 10.000% 5.000 12.000% 1.000%
Tomupaa tl 6.0 0
Tnacrima 1 Pasmep B 110.0 v 54 67.000% 8300 6.000% 7.000 5.000
Pasmep H 305.0 8t
Tompma 2 100w
Tinacrima 2 Pasuep B 195 0 e 144 -100.000% 12.000% 3.000 9.000* 4.000%
Dasmep 0 350.0 et | |

€3

* - YOWIHS VIaCTBYIOUME B MoG0pe I NPOEEPKE COOTEETCTBVEOMIET® MApaMeTpa.
roToeo

Puc. 4.16
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KomaHoa meHio TpaccupoBka 2 cosnaeT pain TpaccUpOBKM Xofa NpoBepku M noabopa yana,
KOTOpPbIi HEMEANEHHO OTKpbIBaeTca B oGospesaTene Web — ctpaHuu,

4.6 PacyeT cBapHbIX LUBOB

Mporpamma npegHasHayeHa Ans pacdeTa YrnoBbIX LUBOB B 3fieMeHTaxX CTanbHbIX KOHCTPYKLUMIA. Pacyet
peanu3oBaH ANsi CneayroLwmnx TMNOB COeANHEHUN — BHAXNECTKY,

TaBpOBbIE TOPLIEBbIE N TABPOBbIE NOACHBIE.

B nporpamme peanusoBaHbl nonoxeHua CHull [1-23—-81* «CtanbHble KOHCTpykummu» u lMocobusa no
pacyeTy M KOHCTPYMPOBAHUIO COEOMHEHWN CTanbHbIX KOHCTpykum (k rmaBe CHwull [1-23-81* «CtanbHble
KOHCTPYKLUMN»).

& pacwer caspu s %)
Tun coegrersin | Gra | Mapamerpes | Deapowess marepyans | Tun cosaurern C1314 | Mapamerpel | Coaposrbie waropusn |
Bri60p MRaTaTHNa cosaHHerkA Uenoena skenyaTau Yonosus akcryaT s
If'" CREREIL} T pynina KaHCTpYKLA no Taduue S0° CHM = TpynNa KoHETPYK LKA No Tafinuye 50° CHUM: | 2 o
® Briasncctiy o . - - ITpMuETE A
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YCA0BMA SKEMAYATALMH
INEMEHTEI COBMMHEHHA

Harnanka Mpouerr 255,54
WENOABS0BaHMA, %

Bua ceaprut Pyrian

T purina KoHCTPUKLMi N0 Tatmaue 50° CHUM : | 2

o METANTY Wea KAMMETHISCKIN PaRoH B cooTeeTcTeMM ca CHMM 11-23-81=: | 114 (30> t>=-40): IS nap. [t >=-30)

Beicora b 60
Cran
Harnaaka C245
TonuuHat 10 - e
acoHka

PacoHra
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© Mposepra ¢ Moatop b 346 5 2m
=ty o v 23 -
Karer wea kg 3 Ep I 0: B2 W
51 o7 "]h a_r’q wy 178 .
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Puc. 4.17

3afaHne ncxogHbIX AaHHbIX

Mocne 3anycka nporpammbl Ha nepBol 3aknagke Tun coeauHeHus BbibepuTe B none BbiGop
npoToTUna coeguHeHUs TpebyemMbli TUN COEAVHEHNS.

B HWKHEM NeBOM OKHe yKa3aHMEM Kypcopa Mbllin BblbepnTe He0OXoanmMoe coefuHeHNe, KOTopoe OIS
KOHTPOJ1A NPOpUCOBbIBAETCA B BEPXHEM OKHE.

B none YcnoBusa 3kcnnyataumMu U XapaKTepUCTUKM CBapHOro coeauMHeHusA Bbibepute B
pacKpbIBalOLLMXCA CNUCKaX UMK yka3aHWeM paamo—KHOMOK BCe HeOOX0aANMbIe AaHHbIe.

Ha BTopoi 3aknagke Ctanu B 3aBMCUMMOCTM OT 3afaHHbIX paHee YCNOBUM 3KcnnyaTauuu B rnone
MaTtepuan coeAuHsAEeMbIX 3NIeMEHTOB MNpeanioXeHbl Knaccbl unn Mapku ctanen anga MNMpoduna n dacoHku
unu ®naHua. YKaxute, C KakMuMuM Knaccamy WM mapkamu ctanen OypeT Bectuck paborta. [lpu
HenocpeaCTBEHHOM yKa3aHuMM MbILUW Ha Krnacc cTanu oTobpaxarTcsl COOTBETCTBYIOLLME STOMY Kraccy Mapku
ctanu n HaobopoT. lNocne BbIbOpa yka3aTenem MbIWKW Knacca WM Mapku ctanym HeoOXOAMMO HaXaTb KHOMKY
Ha3HauunTb.
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B npaBoi yactM OKHa nokasaHbl HOPMAaTMBHbIE W pacyeTHble COMPOTMBIIEHWS CTanu, KOTOpble Mpu
HeobXxoOMMOCTU MOXHO 3aZlaTb CaMOCTOATENBHO, YCTAHOBUB (hriaxok Pa3pewmnTb 3agaHue BPpYUYHYHO.

Ha TpeTtben 3aknagke [MapameTpbl B none 3nemMeHTbl coeauHeHusa Bbibepute [lMpodunb un
HanmeHoBaHue (Homep npodung), a Takke 3aganTe TONWMHY DacCoOHKMU B MM.

Mpn HaxaTumn kHonkn MeomMeTpuUYecKue xapakTepuCTUKU B AMANoroBOM OKHE BbIBOAUTCS CnpaBOYHas
nHdpopmaLms 06 OCHOBHbIX FTEOMETPUYECKNX XapaKTEPUCTUKAX cedeHmnss npodumns.

B none Bug pacueTa pagno—kHornkon ykassiBaetcs: MpoBepka nnv MNogobop.

Mpun BbIGope MpoBepKM yKasbiBalOTCA B COOTBETCTBYIOLLMX OKHAX B MM OJIMHbI U KaTeTbl NPOBEPSiEMbIX
LLIBOB, CXEMAaTUYHO YKa3aHHbIX Ha PUCYHKE.

B none Ycunua BBoasitca ycunus, no kotopbim npoussogutcs Mpoeepka munu Mopbop napameTtpoB
lWBa B COOTBETCTBUM C MPaBUNIOM 3HAKOB, CXEMAaTMYHO M300PaKEHHOM Ha PUCYHKe (MpU 3HaAYEeHUAX BCeX
YyCUNWIA paBHbIX HyMo, OyaeT npon3BefeH Nnogbop napamMeTpoB LUBa U3 KOHCTPYKTUBHBIX YCIIOBUNA).

Mpn pacyete TaBpOBbLIX TOPLEBLIX COEOUHEHWUA, B Cry4ae BO3HWKHOBEHUS pPaCTArMBaloLLnX
HanNps>KeHUN, NOSABMSIETCS OOMOMHUTENbHOE AMarioroBoe OKHO, B KOTOPOM Heobxoaumo BbibpaTb dopmy
paszgena KpPOMOK M XapaKTep npoBapa, a Takke AONOMHUTENbHbIE XapakTepPUCTUKM LUBOB (€Cnn OHU
Heobxo4uMMbl), 411 MPOBEPKM NPOYHOCTM doNiaHLa nonepek TOmMLWMHbI NpokaTa.

lpoeepia NpoMHOCTH CTAAH NONe pek To/1WHHBI NpoKaTa @

P opra pAsLEnkM KEPOMOE 1 XapakTep NpOESpa

i i
A, A, A, A, A, A,
Af gk 4[}]: 4+*

Y acTIHYHEIA MonHEE NpoBap . Y&CTHYHRIN NpoBap .
npoEap Ges K.-ofpasHol K.-ofpasHoi
PAZAEEH KDOMOE, PESAENKDH KDOMOK, PAZAENKDEA KPOMOE,

h Pk

Puc. 4.18

Ha yeTBepTon 3aknagke CBapouyHble matepuanbl B none Marepmanbl AnA cBapKyW ykasaHbl TUMbI
3MEKTPOOB MM MapKu CBapOYHON NMPOBOMOKU, KOTOPbIE perfamMmeHTUPOBaHbI K MPUMEHEHMWIO B 3aBUCUMOCTM OT
YcnoBun akcnnyarauum.

Kypcopom B Tabnuue BbiGepuTe TUN 3MeKTpoAa UM Mapky CBapOYHON NPOBOIIOKN.

B nesBom HWXHeM yrny Haxmute KHonky PaccunTtatb.

Pe3yanaTb|pacqua

Pe3ynbTatoM NpoBepKM CBApHOrO COeAMHEHMS ABNAETCS MaKCUMManbHbIN (N0 MeTanmny WBa Unm rpaHnub
CMnaBreHusl) MNpPOLEHT WCMONb30BaHUS MO HEOOXoAUMbIM MpoOBepkaM (OTHOLUEHWE HeCyLen CnocoBHOCTU
CBApHOrO WBa K (hakTU4eCcKoMy HanpshkeHuto, ymHoxeHHoe Ha 100%). Takke npou3BoAMTCA MpoBepka
MPOYHOCTU MOMepeK TOMWMHbI MpoKaTa B Cnyvae HanmuMums pacTArMBaltoWuX HanpskeHun npu pacyeTe
TOPLEBbIX CBAPOYHbIX LUBOB, U BblAAETCH MPOLEHT UCMOMb30BaHWs MO 3TON NPOBEPKeE.

PesynbTatoM nog6opa siBnsietcst nogobpaHHble KaTeT (KaTeTbl) U AnNnHa (4NIMHBI) CBapHbIX LWBOB. Takke
npou3BoaUTCH NpPOBEepKa MPOYHOCTU Monepek TOMNWMHBLI MnpokaTta B Cryvyae Hanuuus pacTarnsaroLwmx
HanpskeHUn npu pacyeTe TOPLEBbLIX CBAPOYHbLIX LIBOB, WM BblAAeTCA MPOLEHT WUCMNOMb30BaHUS MO 3TOW
npoBepKe.

4.7 bonToBble coeanHeHus

Mporpamma npegHasHayeHa ONsS KOHCTPYMPOBaHUS M pacdeTa HaxNecTOYHbIX 60MTOBLIX COeOUHEHWN
CTanbHbIX KOHCTPYKLMIA CeayloLWmX OCHOBHbIX TUTMOB:

— MPUCOeANHEHME OOUHOYHbIX U CMApPEHHbIX YroNKOB K hacoHke;

— COeaWHEeHWI NUCTOBLIX AeTaneln Ha Haknaakax;

— npucoeavHeHue CTeHkn 6anku (MpokaTHOM UMM COCTaBHOM) Ha Haknagkax.

Mporpamma peanuayet nonoxeHusa CHwull 11.23-81* «CTtanbHble KOHCTpyKuun» U [locobusi no
NPOEKTUPOBAHUIO CTarbHbIX KOHCTPYKUUN (k CHul 11-23-81).
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MporpaMma coOepXuT YeTblpe 3aknafku, KaxkOoW W3 KOTOPbIX COOTBETCTBYET CTpaHuLa CBOWCTB,
obecneuuBatollas BbIGOp UMM 3agaHue onpederieHHOro Buaa WCXOAHbIX AaHHbIX AN pacyeTa GoONToBOro
coeuHeHus:

Tun coegnHeHuUs;

Ctanu anemMeHToB;
[MapameTpbl coeguHeHUs;
TpeboBaHus kK 6onTam.

VcxoaHble AaHHble 1 pe3ynbTaThl pacydeTa MoryT ObiTb OTOOpaXeHbl B BUAe oTyeTa.
Habop nposepok no CHwull [I-23-81* onpepensetca TUNOM COEANHEHUN N CEYEHUN ero 3MeMEHTOB,
TUNOM UCnonb3yembix 6onToB (6€3 KOHTPONMPYEMOrO HATSXKEHUSA UM C MPUMEHEHNEM €ro - PPUKLUOHHBIX) U

COBOKYMHOCTbIO [OEWCTBYIOLIMX HA COeAVHEHWE Harpysok.

pacYeTHbIX MPOBEPOK ANA KaXaoro Buaa coeguHeHun:
anCOGLI,I/IHeHVIFl YroJnKkoB:
cpes 6onToB (6e3 KOHTponMpyemoro HaTsxeHns) —n.11.7;

cOBUI coeanHeHns (PpUKLMOHHbIE BonTbl) — n.11.13%;

cmatme yronka — n.11.7;
cmATMe pacoHkm — n.11.7;
NPOYHOCTb OCnabneHHOro ceveHus yronka —n. 5.1.

CoeVHEeHMUsI MUCTOBbLIX 3MIEMEHTOB Ha Haknagkax:
cpes 6onTtoB (6e3 KOHTpoNMpPyemoro HatsxkeHusl) — n.11.7;

CABUT coeanHeHUs (PPUKLUUOHHBbIE BonTbl) — n.11.13%;

cMATUe Haknagku — n.11.7;
cmaTue dhacoHkm — n.11.7;

NPOYHOCTb OcnabneHHoro cevyeHnsa Haknagku — n. 5.1;

Huxe npunBoanUTCA nNepeyvYeHb BbINONMHAEMbIX

NPOYHOCTb O0cnabneHHoro ceveHns acoHku (B Cnyvae ecnv ee WnprHa paBHa LUMPUHE Haknagku) —

n. 5.1.

MpucoeanHeHne CTeHKM Banku:
cpes 6onTtoB (6e3 KOHTPONMPYEMOro HaTsXkeHusl) — n.11.7;

CABUT coenHeHUs (PPUKLUUOHHbIE BonTbl) — n.11.13%;

CMATUE CTEHKM banku — n.11.7;
cMATUe Haknagku — n.11.7;

NPOYHOCTb ocnabneHHoro cevyeHns cTeHkn Ganku —n. 5.1;

NPOYHOCTb OcnabneHHoro cevyeHnsa Haknagku — n. 5.1.

Mpun pacyeTe pasnUYHbIX COEAMHEHUI (aCOHHOrO MpokaTa UCMONb3yeTcs COpTaMeHT MeTannonpokaTa
Pasgena «Ctanb». FeomeTpuyeckne paamepsl MMCTOBOTO NpokaTa 3afatTcs Nonb3oBaTenem.
B nporpammMe peanvsoBaHbl criefytoLme NonoXeHnsl HOPMaTUBHbIX JOKYMEHTOB!

Pexnm
Ctanu anemeHToB

Pucku, onpegensiowue
pacnonoxeHne oTBepPCTUN
anst OoNToB B 3fiEMeHTax

TpeboBaHus kK bontam

KoadhcouumeHT ycrnosuii paboThbl
KoadhdmumeHT ycriosuin paboTtbl coegmnHeHus

CcbINKM Ha NMYHKTbI HOPM M CTaHOapTOB
Tabn.50* CHuIT 11-23-81*

Tabn.51* CHwull [1-23-81*
Tabn.51,6 CHul1 11-23-81*

FOCT 24839-81 «KoHCTpyKuMM CTpOUTENbHbIE
cranbHble. PacnonoxeHue OoTBEpCTUI B
npokaTHbIX Npodunax. Pasmepbi»

n. 12.19*, Tabn.39 CHwul1 [1-23-81*

nn. 2.4*, 2.7*, 3.5, 3.7 CHul 11-23-81*

Tabn. 57%, 58* n 59* CHwll 11-23-81* (6onTbl 6e3
KOHTPONUPYEMOTO HaTsXKEHNS)
Tabn. 36* CHull 11-23-81* (bpUKLMOHHbIE BONTbLI)

3afaHne ncxogHbIX AaHHbIX

Tabn.6* CHwull 11-23-81*
Tabn.35* CHwul [1-23-81*

McxooHble [OaHHble 3afaloTcA MnocnedoBaTenbHO OT  3aKnagkM K 3aknafke cresa  HanpaBo C
OOHOBPEMEHHbIM KOHTPONEM NPaBUMbLHOCTU 3adaHHOW WHdopmauuu. B npoTuBHOM crnyyae nepexod Ha
crnenyoLyto 3aknagky brokupyetcs 1 BblaaeTcss COObLLEHNS O BO3HUKLLEN ownbke. Mocne 3agaHusa OaHHbIX
Ons BbIOpaHHOro MPOTOTUMA COEAUHEHWUS Ha KakoW-nvbo M3 CTpaHuL, CBOWMCTB, paspellaeTcs Bo3BpaT Ha
nobyto 13 NpeaplayLLIMX CTpaHWL, ONs KOPPEKTMPOBKM NGO NPOCMOTPa paHee 3aAaHHbIX AaHHbIX.
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2} BonToBbie coeauHe HMA

Elfop NpOTOTHNS COSAHHEHHA
THN COEAHHEHHA

(* HaxnecTouHoe

~

THM COSAHHERHA ] CTank aneMeEHTOE ] MapameTpel COEAMHERHA ]

WENOBHA IKCNNYATaUHH
Knacc OTEESTCTESHHOCTH 0B teKkTa no MOCT 27751-38

U - yHHKaneHoro sHaveHWA (G0 = 1)
1 - ocoBo BaMHOMD 3HAYEHHA (Gn = 1)

(" Z - pamHOro 3Ha4eHnA (Gn = 0,95)

* 3 - orpaHMYeHHOro zHaYeHHa (Gn = 0,97

¥APAKTEPMCTHES HArpys0K | J
1

KosddruHeHT yonosHA pabioTel f.

xapaKTEpMCTHKH GonToBoro coeAHMHEHKMA

THN Coopy #EHHA Bce, kpome onop BN, OP% 1 KC j
Tun GonTos
* ez KOHTPONMPYEMOro HATAMEHHA

i C KOHTPpONMPpYEMBIM HATAMEHKEM

Hopmel

f* CHwWM II-235-51*

~
<l - b i
Puc. 4.19

3aknagka Tun coeguHeHUA npefHa3HaveHa Ans 3agaHuns MHopMaLMM O COeQMHEHUU, YCIOBUSIX €ro
aKcnnyaTaumu, TUNe COOPYXeHUs1 U TUMe UCronb3yeMbix 6OMTOB.
Mocne 3anycka nporpaMMbl B CNUCKE MNPOTOTUMOB, PaCMONOXeHHOM B norne BbiGop npoTtoTuna
coefMHeHUA, HeobXoaMMO KypCOpPOM MbllM crneayeT ykas3aTb Tpebyemblii Tun, KOTopbid OToBpasvTcsa B

BE€pPXHEM OKOLLKe.

B nonsx YcnoBus 3kcnnyatauum u XapaKTepUCTUKU GONTOBOro COeAUHEHUst B C MOMOLLbH
COOTBETCTBYIOLLUMX PafiMO-KHOMOK HYXKHO ykasaTb BCe HEOOXOAMMbIE JaHHble ANs MOCMeayloLllero pacyeTa no

CHuIT 11-23-81* «CTanbHble KOHCTPYKLNn».

Mo BTOpOI?I 3aknagke Ctanu anemMeHTOB Ha3Ha4yalTCA CTanu AMs KaX4oro U3 afieMeHTOB COeUHEHMS.
ﬂepeKmoqume PEXMMOB OCYLLECTBIAETCA C MOMOLLBbIO COOTBETCTBYHOLLUMX PaANO-KHOMOK!

— MNpodwmnb (Haknagka) n dacoHka A8 coeMHEHUSA BHaXMNeCTKYy YrofikoBOro 1 NMMCTOBOro nNpokaTa;

— Mpodwmnb (NpokaTHOro MM COCTaABHOIO M3 NUCTOBOrO npokata) U Haknagka ans npucoeguHeHus

CBapHOW UNun NpokaTHoW 6anku.
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% BoATORRIE COEAMHE HMA @@@

Thn cosanHea  “TaNH INEHEHTOE ll'laparﬂEprl COBAMHEHNS ]
YCNOBMA IKCANYATALHK
1 * | Cpynna koHcTpyikwei no Tabnuue SO CHuM
FNMMATHYECKHA PAHOH B CODTEETCTEMH C0 CHuMM [1-23-81* (0TpHLaTENEHaA pacHETHAA TEMIEPATYPA)
(% 114 (-30 = t == -40}; II5 v ap. (b »= -30)
(7 12, 112 w 115 (-40 = £ == -50)
7 I14-50 = b = -65)

MaTepHan cosaHHASMEIX INEMEHTOE

" MNpodmne C255
{* thacoHka C255
CTanu, pEKoOMEHAYEMEIE B
o COOTEETCTEMH ¢ TOCT 27772-88 [ PaspewmTb 3aaahme opy-Hyro
C2E5 390 | Mpokat Ryn, MMa |Rum, MMNa | Ry, MMa | Ru, MMa
Egig Ezzg'{ TMET 2-3.9 1M 255 380 250 370
c375 THET 4-10 MM 245 380 240 370
et 10-20 mm 245 370 240 360
¢ S et 20-40 M 235 370 230 360

™ Maprw cTanm no apyrim FOCT n TY

Bhixoa | MomMowe |

Puc. 4.20

Mpn aToM aOns Kaxagoro anemMeHTa B cooTeBeTcTBMM € Tabn.50* CHwull npepgnarawoTca CnMcKu
peKoMeHAyeMbIX CTanen unum nx Mapok no ApyruM cTaHgapTam U TEXHUYECKUM YCIOBUSIM.

C nomoLLpbo COOTBETCTBYIOLLMX paguo-KHOMOK B OkHe CTanu aneMeHTOB Heobxoaumo Bbibpate paboTty
C Kraccamu unm mapkamu cranemn.

B wHMopmauMOHHOM OKHe crnpaBa BblOAKTCA HOPMATUBHbIE U pacyeTHble COMPOTUBIIEHUS CTanu B
3aBMCUMOCTM OT TOMWMH (PACOHHOIO UMW NMCTOBOrO MpoKaTa Afs OTMEYEHHOr0 B COOTBETCTBYHLLEM OKHE
HavMeHOBaHus knacca (Mapku) ctanw.

Mpn HeobxoauMMOCTM HaMMeHOBaHWE WUCMONb3YEMOWN CTanM U ee MexaHW4Yeckue XapakTepuCTUKM AOnsi
noboro 13 aNeMeHToB COeAUHEHUS MOXHO 3a4aTb CaMOCTOATENbHO, YCTaHOBMB (hrnaxok PaspewnTb 3agaHue
BpYYHyl0. B gaHHOM criyyae KOppPEeKTHOCTb BBEAEHHLIX AaHHbIX HE KOHTPONMUPYETCS, NULb NpU nepexoae Ha
3aknagky MapameTpbl coeaMHEeHUA yunTbiBaeTCH 3a4aHHOe 3HadYeHne auanasoHa TonwuH. Ecnu kakas-nmbo
XapaKkTepucTuka ctanu, 3agaHHon Bpy4YHyto, Oblna n3aMeHeHa npy NOBTOPHOM 3axofe Ha 3Ty 3aknagky, HO He
NOATBEPXAEHA, MPU Nepexoe Ha OPYrylo 3aknaiky BblAaeTcs COOTBETCTBYOLLEE HANOMUHaHKE.

[Ona ¢acoHHOro npokata B PacCMoSyIOXEHHbIW Ha CcTpaHuue [MapameTpbl coeAWHEeHUsi CMMCOK
HanmeHoBaHun gaHHoro Mpodmna BBOAATCHA TONLKO Te NPOUNN, TOMLWUHBLI NOSIOK KOTOPLIX YAOBNETBOPSAIOT
Ha3Ha4YeHHOMY AMana3oHy TONWMH. B crniyyae 3agaHusa nonb3oBaTefiemM Takoro AnanasoHa TOmNWwuH hacoHHOro
npokaTa, Npounn ¢ KOTOpPbIMX OTCYTCTBYIOT B nporpamme CopTamMeHTe MeTansonpokara, UCMoSib3yemoro B
pasgene «CTAJlb», cnnucok HammeHoBaHMM oOcCTaeTcs NyCTbiIM W BblAAaeTCH COOTBETCTBYHOLLEE CTporoe
npegynpexgenne o HeobxoaNMMOCTU KOPPEKTUPOBKN AnanasoHa.

[Ona nuctoBoro npokaTta 3adaHHbI OuanasoH TOJWWH KOHTPOIIMPYETCS MEHee CTPOro, Tak Kak Aans
yaobcTBa 1 pacumpeHust 6asbl copTameHTa NIMCTOBOrO MeTarnnonpokarta XxapakTepUCTUKN COOTBETCTBYHOLLIETO
anemMmeHTa, Heobxogummble AN pacdeTa OONTOBOro COeAMHEHWs, 3afdalTcs camuMm nonb3oBatenem. [pu
nepeoMm nepexofe Ha 3aknagky lMapameTpbl coeAuMHEHMA B Mone BBOAA TOMLWMHbI 3NIEMEHTA, KOTOPOMY
HasHayeHa nopobHas cTanb, BbLIBOAMTCA MWHMMAnbHOE 3HAYeHWe 3aJaHHOro [JuanasoHa, a 3aTeMm
nonb3oBaTenb MOXET U3MEHATL €ro, He BbIXOAs 3a Npefesbl yka3aHHOro guanasoHa.

Mpu nepexoge ¢ 3aknagkm [MapameTpbl coeAuMHeHUA K 3aknagke TpeboBaHuas k 6Gonrtam
KOHTpONMpyeTCA COOTBETCTBME HA3HAYEeHHOro AunanasoHa TOMWWH PacoHHOro unu NUCTOBOrO MNpokaTa
COOTBETCTBYIOLLIErO 3reMeHTa M 3Ha4YeHUs TOMLMHbI, 3a[aHHOW B rnone dneMeHTbl coeauHeHus. B cniyyae
HEeCOOTBETCTBMS BblAETCs COOTBETCTBYIOLEee coobLleHre n TpebyeTca nepeHa3HayeHme gnanasoHa.

lMocne BbiBOpa knacca unu Mapku ctany HeobxoaumMo HaxaTb kHOnky HasHauutb. K aHanornyHomy
pes3ynbTaty NpPMBOAWT OABOWHOWM LLENYOK MbIM Ha BbiOpaHHOW cTpoke. MHdopmaumsa o 3agaHHoOM ctanu gns
KaXkgoro 13 anemMeHToB COeaANHEHWS BbIBOOUTCS B pacnonoXeHHoe psaoM UHOpMaLIMOHHOE none.
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Bbibop kmacca unu Mapku CcTanM OCYyWeCTBAsieTCA AN 4YeTblpex [Ipynn KOHCTPYKUUA U Tpex
KNMmMaTU4eCKuX paroHOB B cooTBeTcTBMM ¢ Tabn.50* CHul1 11-23-81*. B cny4yae BbiGopa ctanun, ocobeHHOoCTH
NMPUMEHEHMS KOTOPOW OFOBOPEHbI B MPUMEYaHUn K JaHHOW Tabnvue, Bbi4aeTcs COOTBETCTBYHOLLEE COObLLEHMe.

BHumaHue! Ha3sHadyeHue cTanuv BbINOMHAETCH OTAENbHO AN KaXZoro M3 afieMeHToB coeanHeHus. Ons
3TOro HeobxoaMMo, nocrefoBaTeNlbHO Nepeksoyast Paguo-KHOMKU C Ha3BaHUAMW KOMMOHEHTOB COEAMHEHWS,
BblIOUpaTh M Ha3Ha4aTb CTanb AN KaX40ro n3 HUX.

TpeTbsi 3aknagka MapameTpbl coeAMHEHUsA MNpefHasHadeHa AN 3agaHus MHPOpMauMn O pasmepax
COeQIHEHUS, AENCTBYIOLLMX Ha HEro ycunusax, AMaMmeTpe U Knacce TOYHOCTM UCMOoNb3yeMbiX BONTOB, YepHoTe
(pa3HOCTM HOMMHArbHbBIX AUamMeTpOB OTBEPCTU 1 BONTOB) 1 O NPUBSA3KE LIEHTPOB OTBEPCTMI Anst 6ONTOB.

2] BonToBkIE COEOHHEHHA E@@
THN COBAHHEHHA ] CTank anemeHTos  MapaMeTpbl CosAHHEHHA lTDEﬁDBaHHH ¥ GonTam ]
HeunuA
INEMEHTEI COBIMHEHWA
Mpadie N 2143 kH
Qz |0 kH
CoprareHt |Hrnr|m< PEBHONGAGYHEI j My | kH'm
Paiin UG.5RT - r
BOMETPHUSCKHE
Hamrenosanme |63 uFand - KAPAKTERHCTURU
FacoHka
Tonuuma 1y 4
Puckn
o~ Knacc TouHocTH |knacce B u C 4
9 YepHota
nxs dp 116 -
: D [19 4 [18
mI ! N
+-+ | N m [35 a [
|
o I s |38 nojo
LER NN E]
Bre pasmepk! - B ram
PaCcHMTaTE | Brix0a | MohoLwE
Puc. 4.21

Ha cxemaTuyeckoM puCyHKe BbIOpaHHOro MpoToTUNa OToOpaxkaeTcs Heobxogumas uHdopmauust o
3afjaBaeMbIx NapameTpax, puckax, onpenensoLlmx pacrofiokeHne oTBepCcTuin Ans 6onTOB B COEAMHAEMbIX
aneMeHTax, 1 0 NPUMOXEHHbIX YCUMUAX.

B 3aBucumocTv OT BbIOPAHHOIO TUMNa COEANHEHUS PUCKU MOTYT ObiTb MO0 MOMHOCTBI Ha3Ha4YaeMbIMU
nonb3oBatenemM B cooTBeTcTBMM ¢ n. 12.19* Tabn.39 CHwuM 11-23-81*, nubo ANs COeOWHEHWA YrosikoB
peKkoMeHAOBaHHbIMU (pUCKK, pernameHTupoBaHHble TOCT 24839-81). B coeguHeHusIx ¢ pa3meLLeHnem 6onTos
B LUAXMaTHOM nopsigke MUHUMaribHOEe PacCTOsiHME MeXOY WX LeHTpamMu OrpaHMyYMBaeTcsl Takke C y4eToM
BO3MOXHOCTW BbIMMCMATL €ro nrowagb TOMbKO B BEPTUKANbHOM CEYEHUWU MOMeEpeKk yCcunus Mpu npoBepke
ocnabneHHOro cevyeHnst anemMeHTa.

Mpn HaBegeHMM Kypcopa MbILWM Ha NONSA BBOAA BEITMYUH PUCOK (PacCTOsSHMIA OT LeHTpa GonTta oo Kpas
anemMeHTa u Mexay LeHTpamu 60nToB B Jl0OGOM HanpaBneHnn) U 3Ha4YeHW KonmdecTBa waros 60nToB B 060MX
HanpaBlieHUsX BbIAATCA WMHPOPMALMOHHBIE OKHA C YyKasaHMeM WX LONYCTUMbIX 3Ha4deHun. [Mporpamma
npoBepsieT 3agaBaemble pa3Mepbl Ha COoTBeTCTBUE TpeboBaHmnsam n.12.19* CHwull 11-23-81*.

Mpn nepBom 3axode Ha OaHHYK CTpaHuUy B MOMAX BBOAA FEOMETPUYECKUX PA3MEPOB 3SMEMEHTOB
BbIJAOTCS MX 3HAYEHUS (TOSMLLUMHbBI), MUHUMAIbHO AONYCTUMbIE ANS COeanHeHNst BonTamu, a B Nonsix 3agaHusi
PUCOK BbLIBOOSTCA WX MWHMMAnbHO AOMNYCTUMbIE 3HAYEHWs B Ka4yecTBE HauvamnbHbIX ANs AanbHenLen
YCTaHOBKM.

B none 3nemeHTbI coeanHeHus Heobxoammo BbibpaTh Mpodmnb 1 HammeHoBaHue npoduns B H6ase
copTameHTa nubo 3agaTb BbICOTY M TonwwmHy Haknapgku, a Takke TonwumHy dacoHku. [Ans coeauHeHus
HaknagkaMy M3 CBapHOro AByTaBpa B [AHHOM Mofie HeobXoaMmo 3adaTth LMPUMHY M TONWMHY MPOKaTHbIX
JNINCTOB, U3 KOTOPbIX OH COCTOMUT, U TOSLUMHY HaKMaaKu.

Mpn HaxaTumn kHornku MeomMeTpuUYecKue xapakTepuUCTUKM B AMANoroBOM OKHE BbIBOAUTCS CnpaBOYHas
nHdpopmaLms 06 OCHOBHbLIX FTEOMETPUYECKMX XapaKTEPUCTUKaX ceveHnst npoduns.

Mocne 3apgaHua Yeunun, ykasaHusa Tpebyembix Knacca TouHocTtu, guameTpa 6ontos d, 1 YepHOTHI,
BO3MOXHOro 3afaHusi pasmepoB Xenaemoro 60nTOBOro nonf Ans NoaTBEPXAEHUS BCeX MPOM3BeAeHHbIX
N3MEeHeHWI NnapamMeTpoB, BNMAIOLINX Ha onpeaeneHne AonycTUMbIX (MUHUMATbHbBIX U MakCUMarbHbIX) BENUYMH
puCOK, HeOoOXOAMMO HaXaTb KHOMKY YCTaHOBUTb PUCKU. B criyyae HekoppekTHOro 3agaHus wunm
HEBO3MOXHOCTN nogbopa [JONyCTUMOrO 3Ha4YeHUs PUCOK BbIJAETCS COOTBETCTBYOLWee cooblieHne ¢
nepeuuncrnieHnem ownbok, a B criydyae nogbopa v ¢ pekoMeHAaLmMsIM1M O BO3MOXHOM NepeHasHa4yeHUn JaHHbIX;
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Bce nuHenHble pa3mepbl 3a4at0TCs B MM.

BHumaHue! lNMpn nepeHasHadeHun Mpodmna nnu 3HavyeHns TONWUHLI NoBOro anemeHTa coeanHeHns
M3 NNCTOBOro MpokaTa, BENUYMH OENCTBYHOLUIMX Ha HEero YCUIWW, caMuMxX 3HAYEeHWM PUCOK WM Opyrux
napameTpoB COE€AMHEHUS, HEOBXOOMMO HaXaTb KHOMKYy YCTaHOBUTb PUCKM ANl KOHTPOMs AOMYCTUMOCTU
TEKYLUUX 3HAYEHUIN PUCOK.

Ha 4etBepton 3aknagke TpeboBaHua K Gontam peanusyeTcs (yHKUMS Bblbopa M HasHayeHus
MaTepuanoB Ans NPOEeKTUPYEMOWN KOHCTPYKLUM B 3aBUCUMOCTM OT Ha3HaYEHHOro paHee Tuna MCNofb3yeMblX
oontoB. B none TpeboBaHusi K 6onTam nNpu MCMoNb30BaHUN GONTOB 6€3 KOHTPONMPYEMOrO HaTsHKEHMS
npegnaraeTca cnucok mx KmaccoB MPOYHOCTU, pernaMeHTUPOBaHHbIX K MPMMEHEHMIO B 3aBMCUMOCTU OT
Ha3Ha4YeHHbIX paHee YcnoBuM akcnnyaTauuun. [Npu 3agaHnm TemnepaTtypHoOro pexmnma paboTbl coeanHeHus
Hwke —40°C npegocTaBnsieTcs BO3MOXHOCTb BbiOOpa pexxuma aKcnnyataumm B oTansimuBaeMoM NMOMELLEHUMN.

%] boaToRkIe cogaAHHEHHA g@@
THN coBanHEHNA ] CTanM aNereHToR ] MapaneTpel CoRAHHEHNS
YCNOBMA SKCNYATALMA
XAPAKTEPHCTHES HAMPY30K CTaThdeckan
H Dai 2351
HNHMATHYECKHA PaFoH B COOTEETCTEHM Co CHMM I1-23-51 114 {-30 = £ >=-40); 1I5 n ap. {t == -30}
{0TPHUATENEHAA PACHETHAA TEMNENATYRA)
TpefiosaHka Kk GonTam
K.nace poHHOCTH
Rbs, MMNa Rhbt, MMNa
150 170
40 "cenet"
Mpodkne DacoHKa
K.nact TouHocTH Rbp, MMa Rbp, MMa
knacck B wn C 465 465
PaccumTaTe | Brixoa, | Oorows
Puc. 4.22

Ykasatenem wmbllwunM B Tabnuue HeobxoauMMo BbIGpaTb knacc npoyHocTM 6onToB, nNpu 3TOM B
MHOPMALIMOHHOM MOfe MOSBATCA COOTBETCTBYIOLLME 3HAYEHMS PacYeTHbIX COMPOTUBIEHMN cpe3y Rys ©
pacTtskeHnto R, 6onToB BblOpaHHOro knacca. Huxke BblgaeTcs Takke MHoOpMauMsa O 3HAYEHUSAX pacyeTHbIX
COMPOTUBIIEHNI CMATUIO COEAMHAEMbIX 3IEMEHTOB Ry, ANs TEKyLEero knacca TOYHOCTU, OnpefenieHHoro Ha
cTpaHuue MapameTpbl coeaUHEHNS.

Mpyn npumeHeHWM @PUKUMOHHBIX GonToB B none CoeAgMHEHUSA Ha BbICOKOMPOYHLIX GonTax c
KOHTPONMPYEMbIM HaTsKEHMeM Bblgaetcd cnMcok Cnocob o6paboTkm (O04UMCTKM) COoeAuHSIEMbIX
noBepxHocTen, rpynna Cnoco6 perynupoBaHUs HaTSXXEHUSA GONTOB U MHGOPMAUUA O MEeXaHU4eCKMX
CBOWCTBax BbICOKOMPOYHbIX 60OMTOB.

C nomowbio MbilnM Heobxoanmo BbiGpaTb M3 CnmMcka OAVH M3 HOPMUPYEMbIX CnocoboB 0bpaboTku
MOBEPXHOCTEN U OMnpeaenuTb cnocob perynupoBaHus HaTskeHuss 6onTtoB. [Npyu 3TOM B MHEMOPMaLMOHHbIX
Nnonsx NOsIBATCS COOTBETCTBYIOLUMNE 3HAYEHMS KOIDPULMEHTOB TPEHNS [ U HAAEXHOCTHU Y.

B tabnuue Mapka ctanu no NOCT 4543-71* HeoOxogumo BbiGpaTb Tpebyemyio cTanb M3 CMMCKa,
npegnaraemoro B 3aBMCMMOCTM OT Ha3Ha4YeHHOro paHee HOMMHAIBHOIO AnamMeTpa pesbobl.

PacueT BbinonHseTca nocne HaxaTus kHonku PaccunTaTts.

P93y11 bTaTbl pac4yeTa

Pe3yﬂbTaTbI pacyeTa BblAAKTCA Ha CTpaHuue I'Iapameprl coeguHeHUA, nepexon Ha KOTOopyro
OCYyLLECTBINAETCA aBTOMaTUYECKN NOCNe HaXaThna KHOMKAU Paccuurtatb. O 3aBepLleHnn BbINONMTHEHUA pacyeTa
CBMNOETENbCTBYET TaKXe akKTUBMU3aLNA KHOMKU Orvyer.
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#] BoAToRKIE COBAMHE HHA g@g]

TN cogaHHEHHA ] CTanu anemenTos  [13PaMETPLI COBAMHEHHA ]TpeEDBaHMq K= BonTam ]
Yeunua
I NEMEHTEI COBIMHEHMA
Mpodune M 21.43 kH
Oz |0 kH
CoprareHT |Hr0n0K PABHOMOAOYHEI ﬂ My |0 kHm
Paiin UG.SRT -
[eoreTpHYECkME
HaurmeHosare |53 463« 4 - HAPAKTERUCTHRA
PacoHka Cpes domoe
TonwwHa ts 4
*% WCNONbS0BaHHA 7819
Pucku
" Fonace TouHoCTH | knacoel B u C hd
~ CrasTie Haknankw
YepHora
¥ WCNONbS0BaHUA 97.73
nxs dp |16 -
Arnan |19 d |19 Crasmie pacoHku
mI
% + }_h i |35 a |29 % MCNOALS0BaHUA 97.73
s s |® n fo
ts L5, K
HenoneaosaHWe ocnatneHHoro
CEYEHWA HAKNIKH,
% 20.41
Bce pasmepbl - B MM
OTHeT | Brixoa | [omMaLe

Puc. 4.23

B pesynbrate BblMUCNSETCS MaKCUMarbHbIA MPOLEHT WUCMOMb30BaHWS HeCylen CrnocobHoCTH
0ocnabreHHbIX CEYEHUIN ANIEMEHTOB COEAMHEHMS C YKa3aHNEM MX PaCMOfoXeHWs Ha CXeMe.

Mocne BbINONHEHMA pacyeTa MOXHO co3faTtb OTYeT, KOTOPLIA COAEPXUT NepeyeHb UCXOAHbLIX OAHHbIX 1
pesynbTaTtbl npoBepok. CdopmupoBaHHbIn dann otyeta B ¢dopmate HTML HemeoneHHO akTMBU3MpyeTCH
BbI30BOM cooTBeTcTByowero Windows-npunoxeHna pA[ns ero npocMoTpa Wnu nocreayowen neyaTu.
Bo3MOXHO panbHenwee coxpaHeHUe KONMUW OT4yeTa C XenaembiM UMEHEM U pacrnonioXeHnem (C NOMOLLbIO
nyHkTa MeHio ®ann\CoxpaHuTb Kak...).

KoHTponb 3agaHHon nHdopmauum

Mpn nocnegoBaTenbHOM Mepexofde C 3aknagkM Ha 3aknagKky OCyLecTBMASEeTCA KOHTPOSfb OaHHbIX Ha
cooTBeTCcTBME TpeboBaHusMm CHuI1 11-23-81* no pacyeTy u NpoeKkTUpoBaHMO GONTOBLIX COEAMHEHWI, a TakkKe
MX MOJSTHOTY M COrMacoBaHHOCTb. [1pyM HECOOTBETCTBMM AaHHbIX BblAAeTCsA COOOLIEHNEe OAHOro M3 crnefyroLmnx
BMAOB:

N\ |- npeaynpexgeHne WHgopMaumoHHoro Buga o6 OTcTynneHunM OT pekomeHgaumn CHul,
JanbHeunlwee 3ajaHWe [aHHbIX W Mocneaylwuin  pacyeT BO3MOXHbI MO YCMOTPEHUIO
nons3oBarens;

— cTporoe coobuieHne o6 owmnbke B MCXOOHBIX AaHHbIX, OMOKMpylollee ganbHelwee 3agaHue

OaHHbIX N pacyeT ©e3 BbINOSTHEHUS UX KOPPEKTUPOBKN.

Mpn HasHayeHUW anemeHTam coeauHEeHUs cTanu, OCOBEHHOCTU MPUMEHEHUSI KOTOPOW OFOBOPEHbl B

Tabn.50* CHwuIM [1-23-81*, BblaaeTcsA COOTBETCTBYIOLLEE NPeaynpeXaeHne CO 3Ha4YKoM ],

Mpn nepexoge c 3aknagkm Crtanu anemeHToB k [MapameTpbl coeguHEHUsi NMPOBOAUTCSA CTPOrvi
KOHTPOJIb BbINOMHEHNSI HA3HAYEHUS CTanu A4S BTOPOro 3fieMeHTa CoeAMHEHUS;

3HauyeHns MapameTpoB coeAMHEHUM BCEX TUMOB MNPOBEPSIIOTCA Ha B3auMMHOE COOTBETCTBME Afls
JanbHenLWero KOPPEKTHOro pacnofiokeHnss GonToB B coeauHeHuM B cooTtBeTcTBuM co CHull 11-23-81%,
3agaHHble 3HaYeHUs TOMLWMH SM1EMEHTOB COEAMHEHUSI MPOBEPSIOTCS Ha:

— JOonyCTUMOCTb BbIOpaHHOro anameTpa ans coenHeHns oontamu (Tabnuua 39

CHUIM 11-23-81%);
— JOoNyCTUMOCTb OTHOCUTEMNBbHO HA3HAYEHHbIX UM CTanewn.

Mpu nepexone Ha cnefylowyto 3aknagky Marepuanbl ana 60nToB MM HaxaTtuu kHornkn Paccuutatb
KOHTpOnupyeTcs cooTBeTCTBUE 3aaHHbIX 3Ha4YeHun pUCOK TpeboBaHUAM n.12.19*
CHuwuIT 11-23-81*:
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JCcKU3 y3na

KoHTponb napameTtpoB (Ta6n.39 CHull 11-23-81%)

n=s _

m — Ha3Ha4vaeTcsa B cooTBeTcTBMM € TOCT 24839-81

amin < @ < min(4d,8T),

T=min(t, ts), 4NA NpMCOEeOUHEHUSA OAMHOYHOIO Yrosika K (oacoHke

T=t, ona npucoeanHeHW cnapeHHbIX YronikoB K qpacoHke

amin = 1.5d (Ry,< 375MlMa) unu 2.5d (Ry,>375Mr1a)

min = 1.3d - ANs BLICOKONPOYHbIX BONTOB C KOHTPONUPYEMbLIM HaTSXKEHNEM
(PPUKLMOHHBIX)

Smin < S <min(8d,12T)

smin = 2d (Ryn< 375MTr1a) unun 3d (Ryn>375MTr1a)

n=0

nxs

1
1
&
T

m, U — HasHa4atoTca B cootBeTcTBUMMU ¢ TOCT 24839-81

amin < @ < min(4d,8T),

T=min(t, ts), 4NA NpMCOeOUHEHUSA OAMHOYHOIO Yrosika K (oacoHke

T=t, ons npucoeanHeHNn cnapeHHbIX YronkoB K hacoHke

amin = 1.5d (Ry,< 375MrMa) unn 2.5d (Ry>375Mr1a)

amin = 1.3d - ona BbICOKONPOYHbLIX OONTOB C KOHTPONMMPYEMbIM HATSHXEHUEM
(PPUKLMOHHBIX)

Smin < S <min(8d,12T)

Smin = 2d (Ryn< 375MTr1a) unn 3d (Ryn>375MTl1a)

n=0

nxs

m, U — HasHavatoTca B cooTBeTcTBUM ¢ [OCT 24839-81

amin < @ < min(4d,8T),

T=min(t, ts), 4NA NPMCOEOUHEHUSA OAMHOYHOIO Yrosika K (oacoHke

T=t, oNs NpncoeanHeHN cnapeHHbIX YronkoB K hacoHke

amin = 1.5d (Ryn< 375MlMa) unu 2.5d (R,,>375Mr1a)

amin = 1.3d - ANs BbICOKONPOYHbLIX BONTOB C KOHTPONUPYEMbBIM HaTSHXXEHUEM
(cbpUKUMOHHBIX)

Smin < S < min(8d,12T)

Smin = 2(u +1.5d)

n=1

Tt
__t________ +
vt = ix!

= 4

kxu
RS
a I
als| N
tz +—
T '

Amin (Cmin) < @ (c) < min(4d,8T),
T=min(t, ts), ANA NpMCOeANHEHNS OOUHOYHOWN HaKNaaKu Unu
T=ts, AN aHaANOrM4YHOro NPUCOeANHEHNST CNapeHHbIMU HaKnaakamMmm
amn = 1.5d (Ry,< 375MMa) wnn 2.5d
(Ryn>375MTl1a)
Cmin = 1.5d - npu 06pe3HbIX KpoMKax
Cmin = 1.2d - NpY NpoOKaTHbIX KPOMKaXx
Cmn = 1.5d (Ry,s 375MMla) wnn 2.5d
(Ryn>375MTla)
amin = 1.5d - Npn 06pe3HbIX KPOMKaxX
Amin = 1.2d - Np1 NpoOKaTHbIX KPOMKax

ecnn N #0; Qz, My =0

ecnn Qz#£0; N, My =0

Cmin = 8min = 1.5d (Ryns 375M|'|a) mnu 2.5d (Ryn>375MI'Ia),
npu Bcex ocTarnbHbix codeTaldnlx ycunui
Amin = Cmin = 1.3d - ons dpUKLUMOHHBIX BONTOB

Smin (Umin) < s (U) < min(8d,12T)

Smin (Umin) = 2d (Ryns 375MMMa) unu 3d (Ry,>375Ma)

n=0

k=0
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9cKu3 yana

KoHTponb napameTtpos (Ta6n.39 CHull 11-23-81*%)

—} M

l"l'l nxs Hl

\.\i. -

|
|
|
=
1
!
1
1
1
1
1

t
T

amin (Cminy) < @ () < Min(4d,8T),
T=min(t, t5), ANA NpMCOeANHEHNST OOUHOYHON HAKNaaKu Unm
T=ts, AN aHaANOrM4YHOro NPUCoOeaNHEHNs] CNapeHHbIMN HaKnaakaMm
amn = 1.5d (Ry,s 375MIMa) wnn 2.5d
(Ryn>375MTMa)
Cmin = 1.5d - npn 06pe3HbIX KpomKax
Cmin = 1.2d - Npn NpoKaTHbIX KPOMKaXx

ecrim N #0; Qz, My =0

Cmin = 1.5d (Ry,< 375MIMa) wnn 2.5d
(Ryn>375MTMa)

amin = 1.5d - npn 06pe3HbIX KpOMKax

amin = 1.2d - Npy NpoKaTHbIX KPOMKax

ecnm Qz#0; N, My =0

Cmin = @min = 1.5d (Ry,< 375MIMa) unu 2.5d (Ry,>375Mr1a),
npu BCEX OCTarnbHbIX COMETAHUAX YCUNUN
Amin = Cmin = 1.3d - ons ans GpuKLUMOHHBLIX 6ONTOB

Smin (Umin) < s (u) < min(8d,12T)

Smin (Umin) = 2d (Rys< 375MMMa) unu 3d (Ry,>375Mr1a)

n=1

k=2

k=

nxs

=
[

==

Amin (Cmin) <a (C) < mln(4d,8T),
T=min(t, ts), 4NA NpMCOEOUHEHUSA OOMHOYHOW HaKNagaKu Unm
T=ts, AN aHaNOrM4YHOro NPUCOEeANHEHNSA CNAapEHHBbIMU HaKNaakaMm
amn = 1.5d (Ry,< 375MMa) wnn 2.5d
(Ryn>375MTl1a)
Cmin = 1.5d - npn 06pe3HbIX KpOMKax
Cmin = 1.2d - Npy NpokaTHbIX KPOMKax

ecnm N #0; Qz, My =0

Cmn = 1.5d (Ry,s 375MIMla) wnn 2.5d
(Ryn>375MTMa)

amin = 1.5d - npn 06pe3HbIX KpOMKax

amin = 1.2d - npy npokaTHbIX KpOMKax

ecnm Qz#0; N, My =0

Cmin = @min = 1.5d (Ry,< 375MIMa) unu 2.5d (Ry,>375Mr1a),
npu BCeX OCTarbHbIX COMETAHUAX YCUNUNA
Amin = Cmin = 1.3d - ons ans pUKUMOHHBLIX GONTOB

Umin € U < min(8d,12T)

Umin = d (Ryn< 375MMMa) unu 1.5d (Ry,>375Ml1a)

Smin £ S <min(8d,12T)

Smin = U +1.5d

n=2, Bcerga 4YeTHoe

k=2, Bcerga 4eTHoe

s

ts

H Tl

Amin (Cmin) < @ (C) < Min(4d,8T),
T=min(t, ts), ANA NpMCOeANHEHNST OOUHOYHOWN HAKNaaKu Unm
T=ts, AN aHANOrM4YHOro NPUCOEeANHEHNST CNAapPEHHBbIMU HaKNaaKkaMm
amin = 1.5d (Ry,s 375MMa) vnn 2.5d
(Ryn>375MTl1a)
Cmin = 1.5d - npu 06pe3HbIX KpOMKax
Cmin = 1.2d - Npy NpoKaTHbIX KPOMKaXx

ecnn N #0; Qz, My =0

Cmin = 1.5d (Ry,< 375MIMa) wnn 2.5d
(Ryn>375MMMa)

amin = 1.5d - npn 06pe3HbIX KPOMKaXx

Amin = 1.2d - NPy NpOKaTHbLIX KPOMKax

ecnm Qz#0; N, My =0

Cmin = @min = 1.5d (Ry,< 375MIMa) unu 2.5d (R,,>375Mr1a),
Mpuv BCEX OCTarbHbIX COYETAHMAX YCUIUI
Amin = Cmin = 1.3d - gns ans GpUKLMOHHBLIX O0NTOB

Umin < U < min(8d,12T)

Umin = d (Ryx< 375MTMMa) nnm 1.5d (R,>375MIa)
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Scku3 y3na KoHTponb napameTtpoB (Ta6n.39 CHull 11-23-81%)
I I I Smin < S < min(8d,12T)
—H: nxg 1 :‘;a Smin = U +1.5d
vt : oFF n=1, Bceraa He4yeTHoe
o g i ; uf k=2, Bceraa YeTHoe
It Q;
4ibit | | ON
O My
- v
1 alls :
T T M
cn. acn.
= IZ Amin (Cmin) < @ (€) < Min(4d,8T),
| 1 T=min(t, ts), 4NA NpMCOEOUHEHUSA CTEHKM Bankv OgUHOYHOW HaKNagKow MUmm
e Q, T=ts, AN aHaNOrM4YHOro NPUCOeaNHEHNST CNapeHHbIMU HaKnaakamMmm
| nxs H amin = 1.5d (Ryn< 375Mra) unn 2.5d
T s 13| WM (Ryn>375MrMa)
= 19| + k t Cmin = 1.5d - npn 06pe3HbIX KpOMKax ecnn Qz#0; N, My =0
L Cmin = 1.2d - Npy npoKaTHbIX KPOMKax
Cmin = 1.5d (Ry,< 375MIMa) vnn 2.5d
(Ryn>375MTMa)
cC amin = 1.5d - Npn 0B6pe3HbIX KpoMKax ecnm N #0; Qz, My =0
— i Amin = 1.2d - Npn NpoKaTHbIX KPOMKax
+ | £
| . I a min = Cmin = 1.5d (Ry,<=375MMa) nnm 2.5d (R,,>375MMa),
e z Npu BCEX OCTarbHbIX COMETAHUAX YCUNUN
i Nx5 H N Amin = Cmin = 1.3d - ons ans gpuUKLUMOHHBLIX 6ONTOB
: Is |+ | My Smin < S < min(8d,12T)
s, al 4 iy Smin = 2d (Ryns 375MMMa) nnu 3d (Ryn>375Mr1a)
' Z—a>=t+ R+2 - anga npokaTtHol 6anku
t i_k_f h Z —a >=t; + ks +2 — ons ceapHon 6anku
h—n* =2z
n=0
ki= 3

B HekoTOpbIX Cny4asix HEBO3MOXHO KOPPEKTHOE ornpefefieHMe MUWHUMAIbHbIX 3HA4YeHW PUCOK M3-3a
NOMbITKN COEONHEHUS] ANEMEHTOB HELOMYCTUMbIX COYETaHMIM TOMWMH MPU 3a4aHHbLIX CTansax Ans TeKywero
OnameTpa oTBepcTusa. OTO 03HAYaET, YTO MPU AAHHLIX NapamMeTpax MMHUMANbHO AOMYCTUMOE 3HAYEHNE PUCKU
NpeBOCXoANT MakcumarbHoe, onpeaensiemoe cornacHo Tabnuue 39 CHUIM 11-23-81*.

Mpn atom pns ygobcTBa nonb3oBaTenst B 3aBMCUMOCTM OT TEKYyLLEro pexuma pabdoTbl BO3MOXHbI
cnepywowmne peakumy nporpaMmmel. [Npu nepeom 3axofe Ha cTpaHuuy MapameTpbl coeagMHEHUs AN TEKYLLEero
COEAVMHEHMUST UMK MOCIE 3HAYUTENbHBbIX U3MEHEHUA WCXOOHbIX MapamMeTpoB, pacCMaTpMBaEeMbIX Kak HOBas
3agadva, B COOTBETCTBYHOLIME MONSA BBOAA B LAHHOM Cllydae BbIBOAATCA MUHUMAIbHO AOMYyCTUMbIE 3HAYEHUS
TOMWMH 3NEMEHTOB U pucok. [locne nepeHasHavyeHus Kakux-Nnnbo napameTpoB, MNpeacTaBreHHbIX
nonb3oBaTeN Ha [aHHOW CTpaHuUEe W MOCNeaylLwero Ux MOATBEPXOEHUS KHOMKOM YCTaHOBUTb PUCKM,
BblOaeTcsl NpeaynpexneHve o HeCOOTBETCTBMM Ha3HAYEHHbIX PUCOK NpeAdenamM AONYyCTUMOCTU C yKa3aHWeM
MUHMMarnbHO OOMYCTMMOro 3HadeHus T (cM. Bbiwe). NS BbIMONMHEHMS OanbHENWero pacyetra B yKa3aHHOM
cnyyae TpebyeTcs KOppEKTHOE nepe3afaHne LaHHbIX.

4.8 XonogHorHyTble npodunu

lMporpamma npeaHasHavyeHa ANs MPOBEPKUM CEYEHUN U3 XONOAHOTMHYThIX CTanbHbIX LWBennepos n C-
obpasHbix npocdunen npomssogctea OO0 «bant-Mpodunb». MNpoBepkM BBIMOMHATCA B COOTBETCTBUMU C
«PekomeHgaumssMn No NpPOEKTUPOBAHMIO, M3TOTOBMIEHWKO M MOHTaXy KOHCTPYKLMIA Kapkaca MarnoaTaXHbIX
30aHUN M MaHcaph W3 XONOAHOIHYThIX CTanbHbIX OLMHKOBaHHbIX npodumnen npoussogctea OO0 «bant-
Mpodounb» nog peq. 3.J1. AnpymsiHa.
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PaboTta ¢ gaHHOWM nporpaMmon aHanoruvHa paboTte c nporpammorn «PacyeT cevyeHun 3nemMeHTOB»

(n.4.2).

[wvanoroBble OkHa ANs 3a4aHUsA UCXOOHbIX AaHHbIX — NPeAcTaBneHbl Ha puc. 4.24 — 4.27.

CocTan cevertn

OTHOOSTENO 004 21 OTHOOATENLMO 004 Y1
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Ha CxaTIve 8 pacTnerse

(% 000man KR
© mecowonan xonmes

© rposan 200,000 300.000

Onpenenersse POCHETHLIX AW
Tin sanpenserent 1, muw=1.0 -

Orparsmieraes noabopa

Fabapwre no oo 21

wsevmsas | 1.000 MaxOsamsast | 1000
aBapumii o 001 Y1
resssumenst | 1000 raxOmamiest | 1000

Tonsiess

Basbiop cram noatepaencro anermerra
@ NoabupsTs ceverse TOMKO K3 3aaareolt cTam | [V Crasers pefipa mecxoctw 1.000

 RewraTocs meo no cmocy cTaned = =

" Rewamsca seepx no cwaxy cranedt

-

Copramestt Im.ﬂ

| pod | mcc-25020

el [wm
i Bufiop vna rpodwnn
' © Weennep © Cofpavesi

3azam Npodwe | podwrs | 'I Tinceumss | C-ofpame ']

X2DaTEQMCTION NPOSVnA

Ry 255,000 Ru 330,000
Nomas
|7.40 s [40%0

Ix 611500 Iy 1900 r [0
Wx 45.800 wy [#30— on [swss g [To00000

ABee 208 POCHT3 CTenn San, ne pennereoi peipae:
ot [250

Ubpvesa onoper | 20.000 Youwe ra onope | 0.001

oK || Omerems

Puc 4.24

Puc.4.25

.
[ —— =5

Coeras |
Coprament Paitn copramenTa (*st)
[Bant-Tpoduns, npodins C-ofpasmeii C =l [attProfsst  w| _-
C L C-ofpastiit npoduns C-250-2.0 Mpaduns |c,ggg,z,u Ll @@l
Cane  [CEETEER 2 wl

B Orcarwe

Z1
Bef 301
a Mpodiini cooTseTCTEYIOT Hopwam: TY 1121-001-

= 13330080
CopTHPOBKa NPodMnel No B03PacTaHMe
H Hw Het ll vy napameTpa: Mnowans, A

J_ A1 KomtsecTee npodwineii & daiine: 22
Ceenerms o cTansx 8 (aiine
Y1 AvHoTaLyIR: CornBcHo PYKOBORCTBY 1o
NBOEKTIPOBEHAIG KOHCTDYILLA BanT-Tpoduns”,

| Bef' Tabnua 1
Br CTanM cooTEETCTBYIOT HOpMaM: HET

Coeneris o npodunsx & Gaiine
AnHOTaWR: BanT{1podih, npoduns C-o6pasHbil
C

I Mnonb30BaTs 3aNpellEHHbIE COYETAHMA NPOPUNE-CTANE

Kommestapuit Lger: !
ok | oOmea | crpaeca |

PRCHETHNE YOLARE i APOfilil BAEMENTE ﬁ
POCHETIN YO
Howep | Snewent | Ceuersse N My Q= Mz 3ar
1 1 1 -1 2000 0.2000 0 100 10,0500 00250 KPATHL
2 1 2 0.8700 01500 -0. 1000 0.0300 o615 CENG
] it G
N K3 o, MN,T My,™s QT Mz, T Qv,T Jarpymerest

2 1 2 [oaz  Joas 01 [oor [oois  [cehcaesoce 1 =]
Komeeecran coerarns] o | fomesrs | fdfemrrs | vaanms |

Mporilo: anerema

Hanpannersse (<] -8 rponibee Barpymerme  NPCY

Lo 51 ] 1 10,00 |noc10m 1

©
W Borascrums nporus no onvacuse: ropan PCY

® riaT1 SEDENNEEIE KOPLOE
W ri Fur Fri Fun
Fn Fun F21 Fun

[oc ] _ome |

Puc. 4.26

i WWM .

| & Sois B Pomcwgenrs Peyman Qow (pua
ZESFE/ R OB Y

Ceuetme C-obpaanoe
Mpodurs BatProfS st
Crans I1.CC-250-20
Copramert Pexomenlyenen
TpOLEHTS! HCRONBI0BAHIRA CRVEHI
oo oy e Moo 17 v Yoshe tace Toawne e | Mpemrazyie
000 0.00 000 000 6748 97.06
Toona cwcx S | Moo ttaonr o, | Fobbeccrmon | Yorcwak yo ooloner (1o cwx vty soiee| L pelionvace
000 000 66124 000 000 Her

Puc. 4.28

Puc 4.27

Tpodwns: [1.CC-250-2.0

Cran: PexoMenTyeMan

TEOMETPHYECKNE XaPaKTEPHCTHKH CEYEHHA

T [ [ w [ w [ w [« [ ]
‘ 74 ‘ 408 | 6118 | 140 ‘ 458 | 44 | 0.092 ‘ 1439.568 |

(CoueTaHWA PaCYETHBIX YCHNMi

Homep coueranma N My @ Mz L
1 -1 02 0.1 0.03 0.025

2 087 0.15 0.1 0.03 0.015

TIDOLIEHTE! HCTIONb30BAHKA CEYEHHA N0 COYETAHAM

Homep.
mp.1 np.2 np.3 mp.4 np.5 np.6 np.7 np.8 mp.e | mp.w | mp.11
1 0.00 000 0.00 000 67.48 97,06 .00 .00 66124 0.0 .00
2 0.00 0 .00 000 2024 6124 .00 .00 000 0 000

CyMMapHbIE NPOLIEHTH MCMONb30BAHKA CEYEHMHA

I I o B o o B O O R |
Lo [ oo T o | o [asm[emem] o | o Jewmm[ o [ o |

Puc. 4.29

Mo Kaxxaon n3 NPoBEpPOK BbIYUCASETCH NPOLEHT UCNONb3oBaHNUs cedeHuns (Puc. 4.28).
PesynbTaTt paboTtbl ocbopmnsieTcs B Buae otyeta B hopmate html vnum rtf (Puc. 4.29).

e



BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

5 PA3[JEJ «XXene306eTOHHbIE KOHCTPYKLIMUY

PA3LEJT «XKene3obeToOHHbIE KOHCTPYKLUNY COAEPXKUT CEPUI0 NporpaMm Ans pacyeTa pasnuyHbIX TUNOB
Kene300eTOHHbIX KOHCTPYKLUMIA — CTEPXKHEN, Banok, NnnT, 06onoYek:

— XapakTepucTukmn 6eToHa;

— CopTameHT apmaTypbl;

— Ankeposka apmaTtypbl no ACTY 3760-07;

— CeyeHuns xene300eToHHbIX 3NIEMEHTOB;

— PacueTt xene3obeToHHOM 060S04KY;

— PacueTt xene3obeToHHOM BanKN—CTeHKW;

— PacueT »xene3obeToOHHOW NNUTbI;

— [naBHble N 3KBMBANEHTHbLIE HAMPSPKEHUS B )KENEe300E€TOHHbBIX KOHCTPYKLMSAX.

SCHRM

SAEKTPOHHBIN CMPABOYHMK MHXXEHEPA

@ XApaKTEpPUCTUKY BeToHA
| MpuEeeHEl CNPABOYHBIE JaHHEIE N0 HOPMATUEHEIM M PACYETHEIM CONPOTUBAEHWAM BETOHA ANA npeaenbHbIx
CTaAbHBIE COCTOAHMI NEPEOH W BTOPOM rpynnkl.
KOHCTPYKLHH

M CoprameHT apmarypsl

MpuERAEHE CIPABONHLIE AaHHLIE 0 PACYBTHOM MNOLAAM M TEOPETUYECKOH MACCe NOrOHHOM MeTPa apMaTyphl B
33BMCUMOCTH OT KONUYECTBa U AMaMeTpa CTepXKHA. Takke HarnagHo NOKasaHo CYLeCcTEOBAaHWE HOMEHKNATY b
)KeAesoSeToqule

AWaMETROE B 33aBUCUMOCTH OT Knacca apMaTypebl.

KOHCTRYKLMU AHkepoBka apmartypsl no ACTY 3760-78

- Mporpamma NpeaHazHaveHa ANA onpedencHua HeobxoduMoR ANKHEl 33BEAEHUA apMaTYRHOMD CTEPKHA 3a
CeveHue, B KOTOPOM OH A0MKeH 0BecneyneaTs BOCNPUATUE ABACTEYHILMY B CEMEHMH YCUNMA. AHKEPOBKa
APMATYPHBIX CTEKHER NPOM3BOAWTCA B COOTBETCTEMM © HOpmaTueom JCTY 3760-98 «Mpokat apmaTypHeid Ana
Kene30BeTOHHBIX KOHCTRYKUMAS.

=es
KameHHbIe 1
APMOKAMEHHbIE
KOHCTPYKLHH CeyeHus )keAe306eTOHHbIX BAEMEHTOB
MporpaMma NpeaHasHaveHa ANA pacyeta kenez0BeToHHbIX CeYeHWA No NEPBOMY M BTOPOMY NPeAenbHOMY
COCTOAHMK) B COOTBRTCTEMM C PASNMUHBIMKM HOPMATUEHBIMU JOKYMEHTAMM.

! AepeBsHHble % PacqerT X/6 060A0HKH
KOHCTPYKUHWHU ﬂporpaMMa npeAHasHayeHa AnAa pacyeTa apMUpoBaHWA NAACTUHYATEIX kenezobeToHHbIX KOHCprKqHﬁ co

Puc.5.1

B pasgene ncnonb3oBaHbl cnegyoLwme HopMaTUBHbBIE LOKYMEHTbI:

— CHwuIM 2.03.01-84* «BeToHHbIE 1 ene300eToOHHbIE KOHCTPYKLUNY;

— Tocobre no NpoeKkTUpoBaHW BETOHHBLIX W Xene300EeTOHHbIX KOHCTPYKLMA M3 TSXKENbIX U MErkux
H6eToHOB 6e3 npeaBapuTeENbHOro HanpshkeHus apmatypbl (K CHulM 2.03.01-84);

— CHwuIN 51-01-2003 «beToHHbIE 1 Xene306eTOHHbIE KOHCTPYKLNNY;

— CI 52-101-2003 «beToHHbIe U xene300eToHHbIE KOHCTPYKUUM 6e3 NpeaBapuUTENbHOIO HanpshKeHus
apmarypbly;

— CI163.13330.2012 «BbeToHHbIe 1 Xene306eTOHHbIE KOHCTPYKUMWU. OCHOBHbIE NONOXEHUSAY.

— [Mocobne no npoekTMpoBaHMO OETOHHBIX U ene306eTOHHBIX KOHCTPYKUUIA 13 Tshkenoro 6eTtoHa 6e3
npeaBapuTenbHOro HanpskeHus apmaTtypsl (k ClN 52-101-2003);

— EBpokog 2. PacyeT xene3o0eToHHbIX KOHCTPYKLMIA;

— OCTY 3760-98. MNpokaT apmMaTypHbIA ANs )ene3obeToOHHbIX KOHCTPYKLINIA;

— OCTY 3760-2006. MNMpokaT apmaTypHbI ANS XKene3o00eTOHHbIX KOHCTPYKLMWIA;

— TCH 102—-00*. XXene3obeToHHbIE KOHCTPYKLMM C apMmaTypon kraccoB A500C n A400C.
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Pasden «)Kene3obemoHHbIE KOHCMPYKYUU»

5.1 XapakTepucTtukum 6eToHa

Mporpamma cogepXuT CnpaBOYHbIE AaHHbIE MO HOPMATUBHBLIM W pacyYeTHbIM COMNPOTUMBIEHUAM 6eToHa
ONns npefernbHbIX COCTOSHUI NepBOM U BTOpoW rpynnbl B cooTBeTcTBMU cOo CHuMIM 2.03.01-84* «beToHHbIE 1

Xene306eTOHHbIE KOHCTPYKLIMNY.

XapakTe pHCTHKH BeToHa

MpeaensHeie COCTOAHMA NEPE0R rpYNnkl MpeqentHeE COCTOAHKMA BTOPORH rpynnel | Mogyns ynpyroctu

PacygTHeI2 CONpOTHENEHWA GETOHA A.0A NPEAENEHbIY COCTOAHME Nepeoid rpynnel Rb 1 Rbt
MPH K1acce GETOHA N0 NPOYHOCTH HA CHATHE

Bun el
- EetoH B25 B30 B35 B40 E45 B50
CaTue oceene Tameneii |
[MPMSEHHAA MPOYHOCTE] | MEMKOSEPHHCT BN 145 17.0 135 220 2.0 219
Fb Nertun 145 17.0 185 220
AugmcTei
PacTaseHue ocesoe Tamensii 1.05 1.2 1.3 1.4 1.45 1.55
Rbt b enkozEpHUCTRIE rpynn:
A 1.05 12 1.3 1.4
E 04 1.0
B 1.05 12 1.3 1.4 1.45 1.55
JIErKME APM MEK oM
FANOHHUTENE; -
1| v[]
3HaYEHWA ykazaHe B |MMa -
[ pHrEMaHKS: |
1. 3HAYEHWUA PACYETHEIX HBEJJ.EHbI ANA AYEMCTOrD BETOHA CREedHER BnakHocTb 107
2. A KepamIHTONEpAWMTOGETOHE HA BCMYYEHHOM NEPAWTOBOM NECKE SHAYEHWA BBt NpHHMMENT Kak na NerkMs: GETOHOE Ha
MOPMCTOR NECKE © YrHOKEHWER HA KO3 RauumWerT 0.85.
3 [nAa NopME0BaHHOrD BETOHS SHAYEHUA BB NPWMHMEEIT Tk W #8, KAk ANA NeMkoro SeToHS, & 3HaueHWe Bbt yrHowaoT Ha
ko dhdprunerT 0.7
4 [1nAa HanpArawwero GeToHa sHaveHWe BB NpUHUM&OT Takum we, Kak 4na TA#EN0ra SeToHa, & 3HaueHUA Bbt yrHo®aoT Ha
KO3 b dHUMEHT 1.2,
Bibison Crpaeka

Puc.5.2

Ons NMPOCMOTpPAa XapakKTepUucTuk bGeToHa no nepBbiM 1 BTOpPbIM npedesibHbiIM COCTOAHUAM, a TaKke

MoAyrnen ynpyroctm Heo6xoamMmMo NepekntoYnTbLCA Ha COOTBETCTBYHOLLME 3aKMaOKY;
VimeeTcsa BO3MOXHOCTb MPOCMOTpa xapakrtepuctuk 6etoHa 8 MMa un Krc/cm®.

5.2 CopTamMeHT apmaTtypbl

lNporpamma cogepXuT crnpaBoYHble AaHHblE O pacyeTHOW Nowaan 1 TeopeTU4eckom Macce NOroHHOro
MeTpa apMaTypbl B 3aBUCUMOCTM OT KONMYECTBA N AUaMeTpa CTepxHen B cootTBeTcTBum co CHull 2.03.01-84*
«BbeToHHbIE K Xene3o0eTOHHble KOHCTpyKUuMmM». HarnsgHo oTobpaxaeTcss HOMeHKnaTypa AMaMeTpoB B
3aBUCUMMOCTM OT Kracca apmaTtypbl. [lporpamma cHabxeHa HEeKOTOpPbIMW BCMOMOraTesibHbIMU pacyYeTHbIMU
yHKUMAMU — onpedeneHue COOTBETCTBUS KOMMUYecTBa M AMamMeTpoB CTEPXHEW Ans 3aJaHHoW nrowagu, a
Takke BO3MOXHOCTbIO MPOCMOTpA Nrowaamn nornepeyHoro ceyeHnss apMaTypbl B 3aBUCUMOCTM OT 3a[aHHOro

Konun4yecTtBa CTep)KHeI7I .
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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

|2% CopTame HT apraTypbi

Hareu- PacyerHan naowane NonepeyHoro CceMeHuA NpH KOAMYECTEES CTERHKHEN; TeopeTit Huamerpel npi

HaNBHBIE YECKAR A
[AHaMETP, macca, | Al Al

b 1 2 3 4 5 B 7 8 | 13 Kr

roc

5 .28 57 .85 113 1.4 1.7 1.98 226 254 368 0222 +

7 38 7 115 1.54 1.92 23 269 .08 346 5. 0.302 +

a 5 1.01 1.51 2Mm 251 anz2 352 4.02 452 E.53 0.395 +

3 B4 1.27 1.91 254 318 382 4.45 5.09 RY3 8.27 0.499 +

10 79 157 2,36 314 393 471 5.5 £.28 .07 10.21 0E17 + +

12 1.13 226 339 4.52 R.ES E.73 V.92 9.05 1018 147 0.888 + +

14 1.54 3.08 462 B.1E Ixd 9.24 1078 0 1232 0 1385 | 2001 1.208 + +

16 2 402 £.03 8.04 1005 | 12068 | 1407 | 1608 181 2614 | 1578 + +

18 254 5.09 7.E3 1018 | 1272 | 1827 0 1781 20,36 229 3308 | 1.938 + +

20 314 E.28 942 1257 | 1571 1885 | 2193 2513 2827 | 4084 | 24E6 + +

22 3.8 7.6 11.4 15.21 19.01 2281 26.E1 0.4 4.4 4942 | 2984 + +

2h 4.9 982 1473 0 15963 | 2454 | 2945 3436 3827 | 44178 B3A 3.853 + +

28 E.1E 1232 1847 2463 | 3079 3695 431 4926 | 5542 | BOO5 | 4834 + +

32 8.04 16.08 | 2413 3217 | 40,21 48.25 5E.3 434 | 7238 | 10455 B33 + +

i 1018 2036 | 3054 0 4072 | B0BI | R1O7 0 V125 81430 9161 132320 799 + +

40 1257 | 2513 7T 027 | B2.83 754 8796 10063 1131 | 16336 5865 + + -
T .
F.onuuecTen cTep#HER 13 En. Matd, Bremon, EnpaBKa ‘

MogTEcpoTE

PacyeTHaa noowaae |30

Puc. 5.3

Ona npocmoTpa PacyeTHOW nnowaan nonepevyHoro ceYeHus Npu Konm4vecTse CTEepPXKHeMn, OTNINYHON
oT 1 -9, Heobxoammo B okHe KonnyecTBO cTepXKHeW BBECTU HEOOXOANMOE Lienoe YNCho.

Y1066l MPOCMOTPETL HEOBXOAUMOE KONMYECTBO CTEPXKHEN PasnuMyHbIX AMaMeTpoB ANns yAOBNeTBOPEHUS
3ajaHHonm nnowaau, Heobxoaumo B okHe PacuyeTHas nnowanb BBecTu Tpebyemoe 3HadveHue. [Nocne atoro B
Tabnvue PacyeTHas nnowagb NOMEPeYHOro CeYEeHUsl MpPU KONM4YecTBe CTEePXKHEM KPacHbIM LBETOM
BblOENNTCA Heobxooumoe KONMYEeCTBO CTEPXHEW HanpoTMB KakAoro w3 AuaMeTpoB, ecnv  nnowagb
COOTBETCTBYIOLLMX AUAMETPOB CTEPXHeN borblue 3agaHHON.

MmeeTca BO3MOXHOCTb NPOCMOTPa XapakTepnucTuk 6eToHa B MM 1 em’.

5.3 AHkKepoBka apmaTtypbl no AICTY 3760-07

Mporpamma npegHasHaveHa Ans onpegeneHns HeobxoauMON ANWHbI 3aBe4eHUS apMaTypHOro CTEePXKHSA
3a ceveHue. ApMaTypHbI CTepXKeHb JOIMKeH obecneynBaTb BOCNPUATME AENCTBYIOLLMX B CEHYEHUMN YCUMUIA.

AHKepOBKa apMaTypHbIX CTEPXKHEN NPOM3BOAMTCSA B cooTBeTCTBMU C PekomeHgaumamm k «QCTY 3760—
07 MNpokaT apMaTypHbIn A5 Kene306eTOHHbIX KOHCTPYKLNAY.

OnpefgeneHve ANWHbI aHKEPOBKN apMaTypHbIX CTEPXHEN peann3oBaHo Afsi FOPU3OHTarNbHbIX 6anok u
nnuT.

BenvunHa AnvHBI @HKEPOBKM BbIYUCNAETCA Kak ANs OTAENbHbIX, Tak U ANs CABOEHHbIX CTEPXHEWN.
COBOEHHBIMU CTEPXHAMU CUYUTAKOTCA CTEPXHW, Y KOTOPbIX PacCTOsiHMEe B CBETY MeHblue AuameTrpa 3Tux
CTEPXXHEN.

B kavecTtBe 3alMTHOro Cros Ans yrrioBOro apMaTypHOro CTEpPXHS BblIOMpaeTcsl 3HaYeHVe MeHbluee U3
ABYX: BEPTUKaNbHOrO U rOpU3OHTaNbHOro. [ns MPOMEXYTOYHbIX CTEPXHEW 3alUMTHbIV CMNOW 3agaeTcs OO0
rpaHu, y KOTOPON OH PacnONOXEH.
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Pasden «)Kene3obemoHHbIE KOHCMPYKYUU»

Anke poexa apmatypm (OCTY 3760-07) E]@

Knace apMaTtypel  |A500C d=3-2; « AHaMETp CTEPHHA, M 18 b [ CABDEHHOCTE
Maptka BeToHa BZ5 -
Mnowaak ap-pel, TpEDYEMOR N0 pacdeTy FAMTHEIM CNOK, MM A0

(A5, req), MMz

PaccToAHMe B cEeTY MexAy | 100

MNOULEAE Sp-Pbl, BEKTHYECKH YoTaHOENEHHDR  CTEPAHAMA (B, pn

[fs,prov], MMZ
BiMA HAMPA¥EHHORD COCTOAHMA:
v PACTAHYTEA SPMATYPA B

BENHMHKHA CHMAHIWED HANPAXEHKA, AEHCTEYHILLEND PECTAHY TOM BeTOHE

NEPNEHAHEYNAPHD aHEERYEMOMY CTepsHR, MMa

11

P4 07~
PacnpeasnMTENEHAA apMaTyYpa
Tk anemMeHTa:
war, me | 100 AMAMETR, MM |10 - THM AHEEROEKH
[v Banka
FacnonoMeHHe aHEEQY BMOrD CTER¥HA OTHOCHMTENEHD PACMPEARNMTENEHOH ApMaT, S—

L ‘ L T # -- aHKEpYEeMBIA CTEP¥EHE c

PesyNbTaThl pacHeTa

Lan |377.329 MM
4 |1s T MogpobHee. ..

OTHEHS | Cnpaeka |

OTHeT |

.|
Lan |

Puc.5.4

Mnowaab ceyeHusa pacnpegerneHHon apmaTypbl Y Ag, PacrofiOKEHHOW Ha AnNuHe g, BblMCNAETCH
NporpaMMHO  METOAOM  MOCNefoBaTenbHOrO  MPUOMMKEHMS Ha  OCHOBaHMM Wwara W anameTtpa
pacnpegenuTensHon apmMaTypsbl.

BennuunHa cxumarowlero HanpsbkeHust B 6eToHe (0y,), AENCTBYIOLWErO NEpPNeHaNKYNAPHO aHKepyeMomy
CTEPXHIO, onpeaendeTcsa geneHnemM OrnopHOM peakumn Ha nnowiagb onupaHus anemMeHTa.

3HayeHne koaddPULMEHTOB @1 M P2 BLIYMCNSETCA HA OCHOBAHWM TUMA AHKEPOBKUM U COOTHOLUEHUS
OnameTpoB aHKepyeMmoro 1 pacnpeaenntenbHOro CTepXHeN.

KoadhduumneHT @4 yumTbiBaeT NonoxeHne apmartypbl Npu 6€ToHMpOBaHMU 1 onpegensdeTca no tabnvue
12 PekomeHpauuni.

Heobxogumee ncxoaHble AaHHble 3a4al0TCsA B 4MaNiorOBOM OKHE.

Mpun HaxxaTum Ha kHonky MoapobHee Ha 3kpaH BbIBOAUTCS MPOMEXYTOYHbIE pacyeTHbIE NapameTphl.

B pesynbTaTte hopmupyeTtca otdeT B html - hoopmaTte. Bug otyeTa npeacraBneH HUxXe.

81



BnekmpoHHbIlt ClNPagoyYHUK VIHXeHepa

UcxoaHble gaHHble

Hopwmbl OCTY 3760-07
MaTtepunansbl

[dnameTp aHKEPYEMOro CTEPXKHS, MM 18

Mapka 6eToHa B25

Knacc apmatypsbl A500C d=8-22
3alWmnTHbIA CNor, MM 30
PacctosHue B cBeTy Mexay CTEPXHAMMU, MM 100

Tun anemeHTa: 6anka

PacTtaHyTasa apmaTtypa B pacTaHYyTOM OETOHe
Mnowaakb ap-pbl, Tpebyemon No pacyety, Mm2 3
Mnowaake ap-pbl, PakTUYECKMN YCTAHOBIIEHHON, MM2 59
BenuunHa  cxuMMarowero  HanpshkeHusi,  OEWCTBYIOLLEro  NepneHaukynsipHo

4
aHKkepyemomy ctepxHto, MlMa

Lar pacnpegenutensHon apMaTtypbl, MM 100
OnameTp pacnpegenutensHoOn apMatypbl, MM 10

Twun aHkepoBKK e
PacnonoxeHne aHkepyeMOoro CTepXXHs OTHOCUTENbHO pacnpeaennutensHon apmar. —
Pe3synbTaTthl pacyeTa

b BbaaucHas gnvMHa aHKepoBKKU, MM 1257.76
lan,min MuHUManbHaga ofMHa aHKepoBKKU, MM 377.329
Lan_ PacuyeTHas anuHa aHKkepoBKKU, MM 53.5639
Lan [nvHa aHkepoBKKU, MM 377.329

5.4 CeuyeHus xene3o0eTOHHbIX 3JIeMeHTOB

I'Iporpamma npegHasHadYeHa Aand nop,6opa apmMaTtypbl B Ce4YeHUaAx Kene3obeToHHbIX 3MIEMEHTOB MO
nepesomMy n BTOpOMY npenesibHbIM COCTOAHUAM B COOTBETCTBUN C pa3fin4HbIMKU HOPMATUBHbLIMU JOKYMEHTAMMU.
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& E| 7

THn ceyeHHH

- [=][x]

CTEPEHE KOMNOHHA EANKA
Tun yohaui THN YoHNHE THN YOHNHE
N My: Mz: My Mkp; Oz
Tun ceuerui TN ceueHHil
Pazrepe cevetia
L * b+ PACHETHEIE YCHNWA
o . l;if Spruposanie | N1 | Mprm | Merm | Mkprm ~
h ) \—| 2 1 |Hecummerpuinos -252.15 ad 4.5 8|
h1
Ly Ihz 2| ecummeTpunos 24408 192 135 g
bl 50 3 |HecuMmeTpUHOE -256.4 1.58 616 1
4 |HecummeTpuiHoe -255.83 3.09 4.86 .8
h |60 hl|20 hz |35
[ ‘ | ‘ i 5 |recimmerpiroe 22315 178 558 7
b2 b1 50 6230 om 6 |necummerowoe 15236 388 113 ]
[eoM. ®apakTEpHCTHEKR | [ [PUBASKE pMAT., CH ; "EC"""ETp"q'jII 27 388 112
B ,— oz A8 = 5 CHMMETPHYHOE
HECHMMETPHYHOE
Iy crd | Mareprans 10 -
1= w4 || Hopren | CHUM 52010 7 | ‘ » r
,7 Apmarypa:
Wy M3 pononsran [A500
Wz B3 onepenan [A240 v
e i e
PUKTHEHaA  [v
& | Beron B20 -
PacueTHee LnkHEL M FK.oa. yonoens padoTel BEINOAHMTE PACUST M0 NPSenbHe  — LllUpHHa PACKRETHA TRELLHH, MM
L 32 vpz 1 bd 0,85 GOCTOAHMAM |-H rpynne I 03
Loy 224 OTHOCHTENEHER ENSKHOCTE:
Lo ’T - ,17 Eosnga, (2] a0 HenponomrensHoe packpemie |04
Lﬂyf?.'.' MepepUCoBaTL Mpasina ’D—K| OTieHa | Crpasta |
For Help, press F1 Loz/iz SHIKE,
Puc. 5.5

3agaHue ucxodHbIX AaHHbIX

Mpu BbI3OBE MporpaMmbl B AMANoroBoM okHe PacuyeT ceYeHUM BbI3OBUTE MYHKT MeH [aHHble =

UcxoaHble gaHHbIe U pacyeT (KHoMKa dh ).

B ananorosom okHe Tun ce4veHun BbibepuTe HeOOXoaMMbIN TUN cevyeHust No TUMY YCUMUIN U HAXMUTE
OK.

B guanorosom okHe CtepxeHb, KonoHHa nnn Banka (B 3aBucumocTn ot Bbi6paHHoro Tuna ycunun)
BblibepuTe B none MaTtepuanbl B packpbiBatowemcs cnicke Hopmbl Heobxoanmble HOPMAaTUBHbIE AOKYMEHTbI,
C y4eTOM KOTOpbIX OyaeT NpoM3BOAUTLCH pacyerT.

B OnanoroBoM okHe 3anofHsTCA COOTBETCTBYIOLLUME OKHA pa3MepoB; YKa3biBalOTCH NPUBA3KU LLIEHTPOB
TSHKECTU apmaTypbl OO KpanHUX HUXHeN (BepxHen) dunbp ceyveruns (al) n kpariHux 6okoBbix (a2) pmbp ceveHns;
M 3anosfHsAlTCA BCe HeobXoauMMble XapakTepUCTUKM B COOTBETCTBUM C BbIOpaHHbIMM HOPMAaTWUBHbLIMU
OOKYMEHTaMu.

Mpn HaxaTtun kHonku MepepucoBaTb B mMacwTtabe OyaeT nepepncoBaHO ceyeHne B COOTBETCTBMM C
3aJaHHbIMK pasmepamu, a Takke B none NeomeTpuyeckme xapaktepucTukm GyayT nokasaHbl paccuuTaHHble
reoMeTpuYecKne XxapakTepUCTMKN 3a0aHHOIO CEeYEHNS.

Mpn Haxatum kHonku lMpaBuno 3HakoB oTobOpaxaeTcd B OTAENbHOM OKHE CXema MOSOXUTENbHbIX
HarnpasneHnn yCunuim B ce4eHUmn anemeHTa.

3anonHsetcsa Tabnuua PacyeTHble ycunus.

Mpun HaxxaTum kHonkmn OK BbiNonHseTcs nogbop apmaTtypbl.

Pe3synbTaTthbl pacyeTa

B pesynbTate pacyeta Ha 9KkpaH Oyger BbigaH OTyeT C 3agaHHBIMU  UCXOAHLIMW  AaHHbIMU U
pesynbTaTtamu nogbopa apmartypsil.
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B arm1 - PACUET. CEUEHA E)
®afin WA faHHbie  Domoue
2 E 7
— Hopme:CHAN 52.01.03 MaTepnane! PacdeTHele KoadbuuneHTs
52 ATz EOMBTRMHECKWE XAPAKTERUCTMEM, CM BetoH Bzo ANWHEL b YCNOBKA pafioTel
h =50 Wy=12315.8 Mpoa. apm AS0D h2 =1
llasz [asd| b n =60 Wz=804082 Monepeud. apm 4240 Ybd =085
F =1800 Yo =227778 h3 =1
ﬁ@l Iy=390000 7t =31 BEET ”111“:“3“2@0:””‘ et
v 1z=245111 a=t A Loziiz=18.2
OTHOCHTENEHEA BNAKHOCTE BO3AVHE,(%) =60
LWIMpUHA PACKPEITHA TREWWH, Wi
npogonwurensHoe =0.3 HENpOZoKHTENLHOE =0.4
2 TonepeuH Monepeunan apmatypa, cm2
- z VCHAMA, TH M o Mpogonenan apm, 2N W MPH WATE XOMYTOB, it
E S ' # 2 apMaTypa, th2 _ obwan From,y
=z H & B TM. OT Kpyd. FroM,Z
= M Iy bz Mkp Qy Qz AB1 AS2 AB3 A4 ABVT | ABVZ 100 150 200 200 400
MonHasA 4pMatypalc yaeTon 06pasnEaHua TORWMH
1 HecHM -25218| 34 4.55 0.82 1.34 -1.18 148 | 3613 | 3.613 | 5.284 | 8.807 %
2 HECHM -24408| 4.92 -1.35 0.82 -0.37 | 1T 1.28 | 4141 | 3.017 | 7.962 | 7.962 ?%
3| wWeonm | -2564 | 1.58 | BB | 018 | 176 | -0.47 | 104 | 2187 | 2187 | 5755 | 105 | FEE
4 HECHM -25583| 3.00 4.86 0.8s 1.42 -1.07 1.22 | 3185 | 3185 | 5.964 | 0.595 %
i HECHM -22915| 1.78 558 072 1.61 -0.67 | 0.878 | 2.551 2.551 2884 | 7.708 %g: ¥ K I 75
Xii) 75 TP | 03686 | D4 RET} 409
6 | wecum |-15238| 388 | 143 | 062 | 037 | 171 |00832 02105 02105 |oe2ed |oe2ed | H | MR [ UL [ 88 [ LBR | MR | MR
GET) BT 3680 633 F3FT 107 A78
7 HECHM -283.7 3.86 =112 [1E:] -0.37 | -1.69 1.59 8217 | 4172 | 8116 | BB g ) g 3671 D 8505 0 F3a] 101 T8
ApMATYRA N0 APOYHOETH
1| Hecum |-25215) 341 | 455 | 088 | 1.34 | 118 | 108 | 3613 | 3613 | 52a4 | @s07 | IS | 3 | RIMD | MA4L | REM
2 3752 03771 AB56 7641
2 HECHM -244.08| 492 -1.35 092 -0.37 | 1711 1.28 414 3.017 | 7.962 | 7.962 byl bl fE D 8638 504
DINT | Lrad] 1107 1475
3| wecum  |-oama | 188 | ed6 | 0ds | 175 | 047 | 145 | 287 | 287 | 67es | qog | LIED | LIML LT | LUB | Lo
424 487 484 726 GITE)
4 HECHM -256.83| 3049 4.86 0.845 1.42 -1.07 1.22 3185 | 3185 | 5964 | 9.595 s 464 s 45d 34T 5] D 6a3T
851 436 3951 | D44 | D40
5 | weewm |-2zm1s| 178 | 568 | 072 | 161 | 067 |0e7e | 2651 | 2661 | 2084 | 7700 | HE | MR | MG | (2R | (50
771 762 3771 AB56 7641
B HECHM -152.36| 388 -1.13 092 -0.37 | -1.71 | 00832 | 02105 | 02105 | 06284 | 06284 il il D 3TaT D 8638
EE) X} 3690 | 04531 | D3
7| weoww |.asa7 | 286 [ 142 [ 0o [ -037 | -16a | 159 |87 4172 |6 [ane | HE | UO | Lm [ o [ ol
For Help, press F1 UM

Puc. 5.6

Pes3ynbTaTbl pacyeTa MOXHO BbIBECTU Ha NeyaTb HEMNOCPEACTBEHHO U3 NMPOrpaMMbl C MOMOLLbIO MyHKTa
MeHo Pann = MNevyaTtsb.

5.5 PacuyeTt xene3o6eToHHON 000NOYKU

Mporpamma npegHasHadeHa Ans nogbopa apMaTypbl B MNACTUHYATbIX KEeNe300eTOHHbIX KOHCTPYKLMAX
CO CMOXHbIM HanpPsPKEHHbIM COCTOsIHMEM (0BOMOYKM) MO NEPBOMY WM BTOPOMY MPEAENbHOMY COCTOSIHUKO B

COOTBETCTBUU C Pa3JIN4HbIMXA HOPMATUBHLIMWN JOKYMEHTaMW.
4 06onpuxa. Mogbop aprarype g] w4 Ofipouka. Noafiop aprarypsi EJ

Vicxs aHele aanHee | pesynstaret pactera | Mexoaneis asHHee  PesyneTaT pacisTs |
Hoprist (CxeMa paccTaHOBKH apHATYDL! XapaKTEpHCTHEN BETOHA N apMaType!
a2 05,0154 7 | Betor | | aprar... | Mpoa# | Mpoay [ nonep...
MaTepransi: Knacc B2s Knacc AL Al AL
ApmaTypa NPOAONHAR | MPHEAZKS LBHTRE THECTH Rb, Tinz 1480 Rs,T/mz 37500 37500 23000
<] apHaT e, Cri ROLTMZ 107 PswT.. 30000 30000 18000
S - ) 7l
GRS CI0RE | Eull Rbn,Tiz 1890 Rsn,Tfmz 40000 40000 24000
far =] 4 Rbtn,T/w2 163 FRscwz 37500 37500 23000
Eaons ot ¥ ALl 7 Eb,T/M2  3s+006  Es,TiMz 284007 Ze+00F  2.ls+...
ApmaTypa -
nonepednan 1T El 45 < %
BeToH ps < QT | QVT | AXHyee | AXBue. | Ay, | AYE,a. | BPXu.. | APV, | ARHZ.. | AXEZ..  AYH2.. | AYE2...
K b e 0.19 0.5 1.09 0.50 1.38 0.90 0.00 0.00 1.09 0.90 1.38 0.90
L 20 T memEs e e PR e 0.21 049 127 090 130 090 000 000 127 090 180 090
Ybza 0.9 b6 | 1 021 048 137 080 185 090 000 000 13 090 185 090
Mex [ Mpr Myt Mer' My & 0.13 0.5 i 000 137 080 000 000 108 090 137 090
1 021 24.13 43 86 | | vb3foss wbs |1 Vbe |1 0.21 0.49 1.36 0,50 1.86 0.90 0.00 0.00 1.36 0.00 1.86 0.90
. . 0.19 0.5 1.10 0.50 1.36 0.90 0.00 0.00 110 0.90 1.36 0.90
T T T R wrft  wetwilt < »
1 008 _24'32 37 '35 vb1z |1 si |1 AxH, AxB, AyH, AyE - NPOAONBHAS ADMATYNA N0 MPOYHOCTH APx, APy - NONEpedYHan apmaTypa
— P Tran aen an hd AxHZ, AXB2, AYHE, AYE2 - MPDADMEHAR SPMATYDA MOMHER (€ YUETOM OBPASOBAHHA TREWLHH)
q ‘ | » r LUMPHHa PaCKPEITHA TRELHH
MpHiEsaHHA
mponomsienie g5
PaCKPBITHE, i
HEMPOADMATENEHE [
[V BbINonHMTS pacieT no [I-my NpeAEnbHOMY COCTOAHHIO PACKPBITHE, MM .

OTMeHa OTHEHS
a) 6)
Puc. 5.7

3afaHne ncxogHbIX AaHHbIX

Mpu BbI3OBE MporpamMmbl B AuanoroBom okHe O6Gonouka. MoaGop apmatypbl U3 packpbiBaloLLerocs
cnucka Hopwmbl BbiOMpaem Heobxoaumble HOPMATUBHbLIE OOKYMEHTbI, MO KOTOPbIM WM C Y4ETOM KOTOPbIX
OyaeT Npon3BoauTLCSA pacyer.

B none Matepuanbi 13 packpbiBaloLLErocs CnMcka BelOUPaTCs Knacckbl apmMaTypbl MO OCSM, YKa3aHHbIM
Ha Cxeme; yKa3blBalTCsl MPUBSA3KM LIEHTPOB TSXKECTM apMaTtypbl 40 KpawHen HwkHewn (a1) dmbpbl ceveHuns u
KpariHeln BepxHen (a2) cmbpbl cedeHus, U U3 packpbiBatoLlerocsi cnucka beToH BbIGMpaeTcsi HeoOxooUMBIN
knacc 6eToHa.

B none KoadduumeHTbl ycnoBum paboTbl BBOAATCA BCe HeobxoaWMble XapakTepucTuku B
COOTBETCTBMM C BblOpaHHbIMM HOPMATMBHBIMW OOKyMeHTamu (B 3aBMCMMOCTM OT BbIOpaHHbIX HOPM
OOMOSTHUTENbHbIE AaHHbIE Pa3NINYHbIE).

YKasblBaeTcs TOSLWMHA NacTMHYaToro arnemMeHTa B none H.
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Mocne 3anonHeHus Tabnuubl PacyeTHble coveTaHUA YCUNUIA HaXXMUTEe KHOMNKy Pacuer.

Pe3synbTaTthbl pacyeTa

B pe3ynbTate pacydeTta BbINOJIHAETCA I'IOB,60p apmMaTtypbl 1 Ha 3KpaH BblOaeTCA OtyeT ¢ 3agaHHbIMMK
NCXOOHbIMU AAaHHbIMU N pe3yrbTaTaMu r|op,6opa apmMatypbil.

5.6 PacuyeT 6ankn—cTeHkKu

I'Iporpamma npegHasHadyeHa ana nop,60pa apmMaTtypbl B NNnacTUHYaTbIX XKene3obeToHHbIX KOHCTPYKUUAX C
HanpA>XXeHHbIM COCTOAHUEM ©ankn—cTeHkn no nepesomMy U BTOpOMYy npeaeribHoMy COCTOAHUIO B COOTBETCTBUM C

pas3niM4HbIM HOPMATUBHLIMW OOKYMEHTaAMMW.
13 Basnca-crewica. MoaBop apharypst X I8 Bawa-cremwa. Mondop apmaypst X

Vo aele ashHele | Pesyneratei pacera | MexoaHeie AaHHbie PesymbTaTsl pacteTa |
s CxEMa PACETEHOBKH BpMaTY B! RaPAKTEPHCTHIH BETOHA M APNATYPEI
crnszoLs v Beton | [ apriarypa | mpoax [ npoay | monepe...
Marepane: tnace B2s Knacc ASDO AS00 A240
ApMATYPA NPOAONEHAR | TIpHEA3KA UEHTPS TAKECTH Rb, Tz 147857  Rs,Tjm2 44357 44357 71973.6
N B apriaTypb, ci RbLTMZ  LO7.068  Rsw,rjmz 30591 30591 17339
Rbn,TM2 168545 RsnT/nz GO9S SO9BS  Z4472E
o =] Rbtn,TjMz  ISB.053  RecTinz 44357 44357 219236
sAons ocky |AS00 a1 4 Eb,TMZ  306e+.. Es,TMZ  2.048+.. Z.048+.. 2048+,
Apmatypa - &
et 2+ = 3 >
al
Beton b5 >
No [T My | Nyt | Ao | Ayoez | APx,oz | APy,on2 | Tepam | Tanmm &
H |30 o Koad, yenoswi pabote 1o -31.46 52,15 -3.05 1.50 1.76 0.00 0.00 0.00 0.00
PacueTHEIE COUETEHHA YCHMA 0.9 11 -31.46 52,15 -3.08 1.50 1.76 0.00 0.00
Ner [ Hor Hagr b2 21 7ES 1953 44 150 150 0.00 0.0 0.00 0.m
. - . = 21 ATES 1953 44 150 150 0.0 0.00
w3 [0.85 b4 |1
1 -31.46 5215 -3.05) | 3l 3055 4408 -1.83 1.50 1.50 0.00 0.00 0.00 0.00 o
2 788 19,53 424 G e ——— — s == m— m— 5
3 3055 44.08 163 —w = e -
) eal 279 pys %, Ay - MPOAGIHAA SpHATYPS, Ch x, &Py - NONEpedHaR apraTypa, cr
= g s P - TKP, TAN - LIHPHHA HEMPOACIHHTENBHOrS {MPOACIHHTBNISHOr ] PACKPBITHS TRELLWH, 11
El| v LLIMpHHa PACKPBITHA TPEWHH DTS
o nposcmHTEEHOE (03
OTHOCHTENbHER BaXHOCTS Bo3AYxa, (%) EX M
HENPOAOMAHTENEHOS ’W
¥ BEINGAHATE pacieT o 11-Hy MPeAENbHOY COCTORHM PACKRLITHE, '
OTrera OTwens

Puc. 5.8

3agaHue ucxogHbIX AaHHbIX

Mpwn BbI3OBE NpOrpaMmmbl B AManorosom okHe Banka—cTteHka. Moabop apmMaTypbl 13 packpbiBaloLLErocst
cnvcka Hopmbl BeiGepuTe HEOOXO0AUMbIE HOPMATUBHbIE JOKYMEHTbI, MO KOTOPbLIM UK C Y4ETOM KOTOPbIX OyaeT

npon3BoAnNTbCA pacyeT.
B none MaTepMaﬂbl N3 pacKpbiBakwOLLlEroca cnncka BbI6VIpaIOTCFI Knaccbl apmMmaTtypbl MO OCAM, YKa3aHHbIM

Ha CXeMe; yKa3blBaloTCsl MPUBSA3KM LEHTPOB TSHKECTU apMaTypbl 4O KpalHen HWwkHeln (BepxHen) (al) dubpsl
ceyveHus, 1 U3 packpbiBaroLlerocsi cnnucka beToH BeiGMpaeTca HeobxoanMbI knacc 6eToHa.

B none KoadycpuumeHTbl ycnoBur paboTbl 3anonHATCA BCE HeOOXOAMMblE XapaKTEepUCTUKM B
COOTBETCTBMM C BbIOPAHHLIMWM HOPMATUBHBIMU [OKYMEHTaMu (OOMOMHUTENbHbIE OaHHbIE pasnuMyatoTcs B

3aBMCMMOCTM OT BbIOpPaHHbLIX HOPM).
YKa3biBaeTCs TOMLMHA NnacTMHYaToro anemeHTa B none H.
Mocne 3anonHeHus Tabnuubl PacyeTHbIe coYeTaHUA YCUNMIA HAaXXMUTE KHOMKY PacuerT.

Pe3synbTaTthbl pacyeTa

B pes3ynbTate pacyeTa BbINOJTHAETCA FIO,D,60p apmMaTtypbl U Ha 3KpaH BblOaeTCA OT14eT ¢ 3agaHHbIMK
MCXO4HbIMU OAaHHBbIMU U pe3dyribTaTaMn nop,6opa apmMaTtypbl.

5.7 PacueT xXene3so0eToOHHON NNUTbI

Mporpamma npegHasHayveHa Ans nogbopa apmaTtypbl B NacTUHYaTbIX Kene306eTOHHbIX KOHCTPYKLMSX C
HanpsiKeHHbIM COCTOSIHUEM W3rMbaeMbiX 3NIEMEHTOB MO MepBOMY W BTOPOMY MNpPeAeribHOMY COCTOSIHUIO B
COOTBETCTBMU C Pa3fMYHbIMU HOPMATUBHBIMU LOKYMEHTaMMU.
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sl Manta. Moagop apmatypbl g] sl Mnuta. Moadop apmatypol
Hicxoaneis asnHete | Peaynarare | Mcxoneis ashHeie | Pesynarate |
Hoptie! HasHaueHie 24aHHA Hoptit! Hastauetie 24aHHA
za za
= |Esporoa | [Hne sasmm x| = |Esporoa | [unse sasm x|
. MaTepHansI: . MaTepHans:
Q] My T TIRHEASKS UWEHTRE TAXECTH Qx My i —— TRHEASKS UWEHTRE TAXECTH
¥ GPHETYPE, O ¥ apHaTYPE, M
Mixy iy s BLOMEOCH Y [A40D v Mxy iy s BAORE OCH Y 4400 v
» 3275 aife b 2 [
W e = Baoneom Y |Ad00 ¥ W i - saoneom Y [A400
& = & =
¥ Apnatypa = = ¥ Apnatypa = =
Ly = & Beton s~ Ly 2 & Beton s~
PACHETHHIE COMETEHHA YCHIMA PACHETHLIE COMETEHHA yCHNA
Morm | Mprw | Morm | o | Opr < JFEHCHMOCTE G~ & Mo | Mprw | Mwew | Gur | Opr = JFEHCHMOCTE G~ &
1 36 21 53 421 | 16, o, 1 36 21 53 421 | te, o,
2 237 48 04 351 -0 2 237 48 04 351 -0
3 xkil 26 51 42 -1t N E 3 37 26 51 42 -1t N E
4 352 2 54 -4.18 -3 C c 4 -352 2 54 -4.18 R c c
5 361 21 52 421 B ~ P 5 381 21 52 421 B ~ P
| [ Il [
A48, B, W - MDHSHSK HANHHHS CICHHUBCKON, CnyaiHOI, A8, A, W - MPHSHSK HANHUHS CICHHUBCKON, Cny4SiHON,
EETPOBOR HarpysicH: - HeT, 1 - BETPOBOF Harpysick: 0 - HeT, 1 - Aa
¥ {I0AGEPATE SPHATYPY AT KEHAGH KOMBHHALIH 0T AETbHDE v ¥ {I0AGEPATE SOHAT Y AT KaHAGH KOMBHHSLWH 0T ASTHDE e
Otnera Otrera

3agaHue UcXoaHbIX AaHHbIX
Mpw BbI3OBE NporpaMmbl B AuanoroBoM okHe Mnurta. Moa6op apmaTypbl U3 packpbiBaloLLErocs cnucka
Hopmbl BbiGepuTe HeobXoauMble HOPMAaTWBHbIE [OKYMEHTbI, MO KOTOPbIM UMM C Y4eTOM KOTOpbiX OyaeT

NPON3BOAUTLCS pacyerT.
B none Martepuanbi 13 packpbIiBaloLLErocsi cnvucka BbIGepute knaccbl apMaTypbl N0 OCAM, YKa3aHHbIM Ha

CXeMe; yKasblBalOTCH MPUBHA3KM LEHTPOB TSXKECTW apmaTtypbl 4O KpanHen HwkHen (al) dpumbpbl cedenus u
KpariHen BepxHeln (a2) ¢umbpbl cedyeHus, N M3 packpbiBatollerocss cnucka beToH BbIbepuTe HeobxoouMbIN

knacc 6eTtoHa.
B none KoadcduumeHTbl ycnoBum paboTbl 3anofnHUTE BCe HeOOXoauMblE XapaKTEPUCTUKN B

CoOoTBETCTBUMN C Bbl6paHHbIMl/| HOPMAaTUBHbIMW OOKYMEHTaMU (B 3aBnucnMmMmocCTn ot Bbl6paHHbIX HOpM

aononHuTernbHble AaHHbIe pasnquble)ro
Ykaxute TONWHMHY NNacTUHYaToro anemMeHTa B nosre H.
Mocne 3anonHeHus Tabnuubl PacyeTHble coveTaHuA yCVIﬂVIﬁ Ha>XMUTE KHOTMKY Pacuer.

P93y11 bTaTbl pacyeTa

B pesynbTate pacdeTa BbinonHseTcs noabop apMaTypbl M Ha 3KkpaH Bbigaetcs OTYET ¢ 3aAaHHbIMU
NCXOAHBbIMU OaHHBIMU U pe3ynbTaTaMu nogbopa apmatypsbl.

5.8 [naBHble U 3KBUBAJNEHTHbIe HaNpPsXXeHUA B XKene306eTOHHbIX KOHCTPYKLUAX

Mporpamma npegHasHadeHa Ans onpeaeneHus rmaeHblX HanpsbkeHun o1, 02, 03 No 3agaHHOMY TEH30pY

HanpshkeHun {oX, Oy, 0z, TXY, TXZ, TyZ}.
Ona HaxoXaeHWs KOpHEeW rnaBHbIX HanpsbkeHun peluaeTcs Kybudeckoe ypaBHeHue Mo copmynam

KapagaHo 13 maTtpuubl HanpsxeHun [Sig].

YA Gnannwie nanpamenua g‘ﬂ‘@
HOpMaTHEHEIE. PAcueTHEIE KapaKT. T eopHA NROYHOCTH Hopmio

2400 Cwarve- Re  [173000 | [Mucapemeo ] [cHanzoaoiee  w] v [PoeeRkampowosTy
Koo [~ 3+ ooas nposoCTe
184.00 P - R 122.000 nacc beroHa
eer Koedp Myaccona X Teta P2e
%349 Coewr Rtau, E0 [Fi00000 | | 193074 5| 018 nosez |osia [1622¢
p — = TerneparypHnonsys
Terzan Ox Oy 0z Loy Lxz Lyz te
ranpaeit [120 [0 [160 [0 [70 [z20 -
fredm2) (o) T T
WHeopmaumra X X y X Z
[naBHblE HaMpasKEHWA Urnsl Sigl k XYZ [rpan] [ naeHble aePopralil MpegentHele HaNPR#EHHA
371372812 &, [1-1433032004 Oc [SI ] =
Gi N o 3 0o [szzimzs g T Xy (o) y T yz
2 [0000064 =
@2 [mEEzss v [canzzat Lo [1ee.s08850 T . -
o [105.85686 = =
o1 O3 Xz yZ z

Oz [130000m0 z  [@emmt |
To 12984280 rogngesr [esders

Yron Hakn,

IKEHEANEHTHLIE HANPAHK. TRELUHHE! |72 285325 o |'D 167776
£kt
(]} Oz Koaes. 0489376

E Marpuua COS sanaca
380.6199 211.0000 — | Samcm| — ‘

Puc. 5.10
lMporpamma Takke No3BONISAET NPOBEPUTL MPOYHOCTb MO 3a4aHHOMY TEH30PY HaMNPSHKEHUN.
3agaHne uUcxogHbIX AaHHbIX

[na 6etoHa BbIOMpatoTes knacc n Tun no CHull 2.03.01-84*.
Hanpumep: B25 TA — 0eToH knacca 25, tsxkenbid rpynnel A, b, B (menkosepHuctein rpynnsl A, B, B ¢

TepmoobpaboTkon B25 MAT ) u ap.;

86



Pasden «)Kene3obemoHHbIE KOHCMPYKYUU»

B3.5 11400 — 6eToH knacca 3.5 nerkuit, 06bemHbIM Becom 800 — 1800 kr/m®;

B2.5 4800 — 6eToH knacca 2.5 ss4yenctbiri, o6 bemHbiM Becom 500 — 900 kr/m®,

3apaoTcsl NPOYHOCTHLIE XapaKTEPUCTUKMU:

Rc — npoyHOCTb Ha cxaTue;

Rp — npoYHOCTb Ha pacTsKeHne, NPUHMMAaOTCS aBToMaTu4eckn ns 6asbl.

[na 3agaHna Npomn3BONbHbBIX MPOYHOCTHBLIX XapaKTepuctuk 6eToHa B packpbiBatowemca cnvcke Knacc

BetoHa HeoGxogumo BbibpaTb BeTOH HecTaHAapTHbIW. [lpu 3TOM HeobxoauMo 3agaTb MPOYHOCTHbIE
XapaKTepucTvkn 6eToHa: Rc > Rr (T¢/MP).

Pe3synbTaTthbl pacuyeTa

Mpu ycTaHoBneHHOM doriaxkke B none MpoBepka NPOYHOCTU BblgaloTCs:

G,, O3 — NpeaenbHble AOMYCTUMbIE HANPSXKEHUS MO IMaBHbIM ABYM NIoLaakam;

Gy, To — NpeaernbHble HOpMaribHbIE U CABUIOBbLIE HAMPSHKEHWUS MO OKTA3APUYECKUM MroLiaakam;
ko3abpMLMEHT 3anaca NpoYHOCTK (NpeanonaraeTca pacyeT Nno BTOPOMY NpedenbHOMY COCTOSIHUIO, T.e.

ANs pacyeTa NPYHUMAlOTCsl HOpMaTUBHbIE MPOYHOCTHbBIE XapakTePUCTUKN MaTepuana);

5.9

napameTp Jloge—Hagawn Beluncnsaetcs B Buge:
Mpun HaxxaTum kHoMkn 3anucka copmupyeTcs oTyeT B html-popmaTte, B KOTOPOM NpMBOAATCS:
— [naBHble HanpsixeHus B Buge: o1 > 02 > 03;
— MaTpuua Hanpasnswowmx kocuHycoB MK(3,3) opueHTaumm rnaBHbIX HanpsXXeHuhn B cucTeme
koopauHat X, Y, Z
[11 ml nlj
MK()= [I12 m2 n2]
[13 m3 n3 |
— yrnbl HaknoHa AL1, AL2, AL3 (11, 12, I3) — rnaBHoro HanpsixkeHns o1 k ocam X, Y, Z, onpegensioLwine
OpUEeHTaLMIo MAOCKOCTU TPeLUHbl B MPOCTPaHCTBE;
— Yron HakrnoHa a3 — rMaBHOrO HanpsxeHuss 63 K ocu X, onpefensiooline opueHTaumio MnrocKkocTu
TPeLLMHbI OTHOCUTENBHO ocu X;
— yrnbl Sunepa TETA, PSI, FI (0, g, @) — onpegensioLwme nonoxeHve rmaBHbIX HanpsbkeHui o1, 02, o3
Kocam X, Y, Z;
— MNPOYHOCTL NPW ABYXOCHOM paBHOMEPHOM cxaTtum — R2c = Rc-P2c;
— MPOYHOCTb NPYU ABYXOCHOM paBHOMEPHOM pacTsxeHun — R2p;
— npu3HaK Hanuumsa TpewwmH TB =1, 2, 3 — ogHown, Asyx, Tpex; TB = 10 (20) — pa3pyLwieHme anemeHTa
npu cxatun; TB = 0 — TpeLuHbl OTCYTCTBYIOT.

Mporpamma «MpoyYHOCTb XKene3o6eTOHHOro CThiKa Ha CABUI»

Mporpamma npepHasHayeHa Ansi pacyeTa Ha COBWUI CTbIKOB COOPHO-MOHOMUTHLIX Xene306eTOHHbIX

KOHCprKLl,I/II7I n KOHCprKLI,I/II;I M3 MOHOJNUTHOTO Xene306eToHa ¢ AOMNONTHUTENbHbLIM CITOEM OMOHONNYMBAHUS.

[dnanoroBoe OkHO NporpamMMbl UMeeT BUA, NPeACTaBNeHHbIN Ha puc. 5.11.

- o
i [pouHoCTs *EenesoBETOHHOND CThika Ha qqh o

s
- TPacher | Janmcka Lnpaska
A—> M A =45° h2|
E Knacc Betona Keadd. yonoeui patiotel
S B25 TA - kP61, KP62 09
h2 hé[ KPal. KPa2 0.95
Koo peprauent
\\ b= Snm ¥apakT. ApMUPOBaHMA Tperma wsa |07
D - . h ——— | knaee [aar o] -
Sk p—
N i CI ] :I 12 Ouametp [rr] .
P2-=10d ’ﬁ . Harpysku Ha cTek [To. Te*m) ||
M ar -5 (M K K
Duaraerp 300.00 N, Manar. |-210.0
0 aHkepH.
Emep.f b !-! o romopo ] |12 0. Can. [1.400
L1 B ¥ MNpoeepra
L - 10 M. Mo, |7.0000
- JLONOAHAT. HanpakeHHe

[eomeTpuA cTeika (] CAMOHANPHAKEHUA

L ,4— B ,3_ - ’F 4 ooz ﬂQ ,EI_ H ’T [~ HepaeHomepH.nepeaaya 0 'D—
Hoprae: tietoHa MoBepxHOCTE KoHTEKTA
ul 'W B ’E b2 |03 o ’F D,am:. n1s ks 0 |

[cHunzoams4 =] ['Wepenosaran”

Pacu.xapakT mateprana 1, 28 MC [re/m2) MH$apMaumMa o ABYXCA0IAHOM CTEIKOBOM COBAMHEHMM MAMTEI

Eo. Rtau Hanpas. caatua MpousHr = ,7 T 12 6797 Mpeaenshbie yoHana

- : 25,000 Tesz0 Lo |28 — -
Fio_ L Ric_ll [14800 [esni [3060000, | ©KormexTe rof2) g %gt N [z736.068
MAowane apHUpOE. ) [anases T |46.2467 =
Rl Rl (0700 16300 [1466sE | pacsersmiond %881 [opegn et L Q  [2&m302
M

MAowaake apMUpoB. T Makcum pacTarie Koagd. i
Fisx.Faz [40000.0 [40000.( darmmcen [ovz] 307 LotEer e Jeasens 2 [141sT

1992818

Puc. 5.11. [lnanorosoe okHO nporpammbl (3agaHbl NapameTpbl LWMNOHOYHOIO COeAMHEHUS)
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OcHOBHbIe TpeGoBaHuUsA K pacyeTy

CBOpHO-MOHOMUTHBIE Xene3obeToHHbIEe KOHCTPYKLUUM OOMKHbI yAOBNEeTBOPSATb TpeboBaHNAM pacyeToB
Mo NPOYHOCTW (NpefdernbHble COCTOAHUSA nepsow rpynnbl - [MC-1) M NO NPUrOgHOCTM K HOpMasibHOM
3KCnyaTaumm — packpbiTUIO TpewuH 1 gedopMaumam (npedenbHble COCTOsHUS BTopow rpynnel MNC-2) ans
crnegyloLwmx crtagui paboTbl KOHCTPYKLMIA:

— po Habopa 6eTOHOM, YNOXeHHbIM Ha MecTe BO3BeOEeHUSA KOHCTPYKUunM (6eTOHOM OMOHOMMYMBAHUS),

3a4aHHON NPOYHOCTU — Ha BO3AENCTBME MaccChbl 3TOro 6eToHa U APYTMX MOHTaXHBIX HArpy3ok;

— nocre Habopa 6eTOHOM, YMOXEHHbIM Ha MeCTe WCMNOMb30BaHUSA KOHCTPYKUMM (BeTOHOM
OMOHONUYUBAHWSA), 3a4aHHON NPOYHOCTN — Ha Harpy3ku, AeNCTBYIOLME Ha 3Tane BO3Be4eHUs 1 npu
3KCMMyaTaumMm KOHCTPYKLMA.

KoHcTpykumio cnegyeT cumTatb COOPHO-MOHOSNMTHOW, €CNN BbINOMHEHbI CReayoLLmMe yCroBus:

1. ObecneyeHa NPOYHOCTb KOHTAKTHOIO COeAWHEHWUS MOHOMUTHOro GeToHa n CHOopHOro anemeHTa Ha

BCeX 3Tanax paboTbl COCTaBHOro ceyveHus. HagexHyto cBs3b 6eToHa OMOHOMM4YMBaHWA ¢ 6eTOHOM COOPHOro
anemeHTa (Unu ctapbiM GETOHOM) cneayeT OCYLLECTBAATL MPU NMOMOLLM TakuxX creumarnbHbIX MeponpuaTuii:

HapexHyto cBs3b OeToHa OMOHONUYMBaHUA C GETOHOM COOpPHbLIX 3NeMEeHTOB, obecnevmBaloLLyio
Tpebyemyto NPOYHOCTb KOHTAKTHOTO COeAUHEHMNS, PEKOMEHAYETCS OCYLLEeCTBNATb:

C NOMOLLbIO apMaTypbl, BbllycKaeMon U3 COOPHbIX 3NIEMEHTOB;

— nyTeMm yCcTponcTBa 6ETOHHbIX LUMOHOK;

— C MOMOLLbIO LLIEPOXOBATON NOBEPXHOCTY;

C NOMOLLbIO NPOAOMbHBIX BEICTYNOB (Ma30B) UK APYIMX HAAEXHbBIX U NPOBEPEHHbIX CMNOCOBOB.

2. CoxpaHsieTcs Hepa3pblBHOCTb (CMMOLWHOCTB) CEYEeHUs Npu nepegadye HopmarsbHbIX YCUITUIA NO BbICOTE
MeXay B3aumoAeNCTBYIOWUMY deMeHTamu;

3. MpumeHsieTca 6eToH OMOHONUUMBaHUS knacca He Huke C16/20 (unm B20 no CHwul 2.03.01.84);

4. TonwmHa MOHONMUTHOW HAabeTOHKM AomKHa ObiTb He MeHee 40 MM.

5. MOHONUTHBI NNUTLI, COOPHbLIE 3MEMEHTbLI MOKPbLITUIA, NepekpbITUA (No3. 3, puc. 5.12), obbeguHseMble
nocpeactBoM 6eToHa OMOHONMYMBAHMSA W OONOMHUTENBLHOTO apMUPOBaHUS €O COOPHbIMKW  BanoYHbIMM
anemeHTamu (Mo3. 1, puc. 5.12), MOryT yunTbIBaTbCS NPU pac4eTax NPOYHOCTU COOPHO-MOHOSMUTHOIO CeYeHus
npu n3rmbe ToMNbKO TOrAa, Koraa OHW pacrnonaratTCs B CKaTton 30He. BBoaumyio B pacyeT WMPUHY 3NEMEHTOB
MOKPbITUA N MEepekpbiTUn crnegyeT MNpPUHMMaTtb B COOTBETCTBUM C TpeboBaHuamn ENV-2-1991 [1]. Otm
3NEeMEHTbl He Y4YMTbIBAKOTCS MPU pacyeTe NPOYHOCTM HAKMOHHBLIX CEYEHWUW, eCrnv nonepeyHoe apMmpoBaHue
CTblKa, He NPOBEepsNOCb PacYETOM U3 yCroBus obecrnedeHnss NPOYHOCTU KOHTaKTa npy NpoAOoSibHOM CABUre U
pacnpegenseTcs He Ha BCHO AJIMHY KOHTaKTa.

. b’y "
Pt , 1
s
LT
| t
b's
| ) T 5 %
————
| 3 >
gl M

1 — cbopHble GanoyHble 31EMEHTbI; 2 — MOHOJUTHLIA BETOH;

Puc. 5.12. OCHOBHbIE TUMNblI CEYEHUN COOPHO-MOHOMUTHBIX KOHCTPYKLUIA
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6. B cnyyae, Korga oTHOLIEHME MOHTaXHbIX Harpy3oK, OEWCTBYIOLLMX B Nepuog BO3BEeAEHUS, K MOSHbIM
Harpy3kam npeBbiwaer 0.7, KOHCTPYKUMIO crnegyeT paccuuTbiBatb 0e3 ydeta B pabote ceveHusi
OOnonHUTENsLHOro 6etoHa omoHomnuumBaHus. lNMpu aTtom cbopHas YacTb KOHCTPYKUUWM paccyMTbiBAeTCs Ha
BOCMPUSITUE MOJTHOW Harpy3ku.

7. Tlpu npoekTMpoBaHWM  COOPHO-MOHOMMUTHBIX  KOHCTPYKUWUW,  MNOABEPXEHHbIX  MHOrOKpaTHO
MOBTOPSIOLLMMCS UNN CEACMUYECKMM Harpyskam BbIMOSTHATCA OOMOSTHUTENbHBIE MPOBEPKM B COOTBETCTBUM C
ENV-1-8-2004.

8. lNpoyHOCTbL KOHTaKTa 3aBMCUT OT BMAa MOBEPXHOCTU COOPHOrO 3nemeHTa, KoTopas MOXeT ObiTb
cneayoLlen:

a) OYeHb rmagkas - noriyyaemMas Kak oTneyaTok OT rnagkon cTanbHOW Uy AepeBAHHON (hOPMbI;

0) rmagkaa - nonyyaemas B cCkonb3dwen ¢opme wunu nocne Bubpaumm 6e3 OONONHUTENbHbIX
MEeponpuUSATUN (3arnaxmBaHusa U T. 4.);

B) LepoxoBaTas - JocTturaemasi nocrie 0eTOHMpOBaHWS B BMAE E€CTECTBEHHOM LIEepPOXOBaTOCTW MIU
co3gaBaemas npu MOMOLUM cheuunanbHbiX MeponpusaTuiA, obecneuymBaloWwmMx MNOBEPXHOCTb C  FyOUHOM
BbICTYNOB—BNaguH He MeHee 5 MM, pacrnonoXeHHbIX Ha pacCTOSHUKM OpYr OT Apyra He MeHee Yyem 50 MM, Nnbo
nony4YeHHast Mpu OrofieHNM KPYMHOro 3anonHuTens;

r) LMNOHOYHAA - TEXHONOrMYecKkn CO3f4aHHasi MOBEPXHOCTb C MapameTpamMu, COOTBETCTBYHOLLMMM
npvBeAeHHbIM Ha puc. 5.11.

O6ecneyvyeHune NPOYHOCTH CTbIKOBOIO coeauHeHunA (KoHTaKTa) COOPHO-MOHONUTHbIX
(ABYXCNOMHbIX) KOHCTPYKLUNA

1. PacyeT npoyHOCTW CTbLIKOBOrO COEAMHEHMSI MPU MPOLONbHOM CABWUrEe MPOU3BOAWUTCS U3 YCINOBUS
(npoyHocTb B Mla)

Tsdj = Tra (1)
rAe Tgy — MPOAOMbHbIE CABMUaloLIMe HAmMPshKeHWUs B MIOCKOCTU CTBIKOBOTO COEAMHEHWs (KOHTakTa)

CGOpHO-MOHOJ‘II/ITHbIX KOHCprKLI,VIVI, Bbl3BaHHbIE AENCTBUEM pac4eTHbIX Harpy3ok;
TRdj — pac4eTHOoe conpoTuBJieHne coBUry CTbiIkOBoro coeanHeHus (KOHTaKTa).

2. HanpsikeHust Tgy ONpeaernsieTcs B 3aBUCUMOCTW OT 3HAYEHWs M Xapaktepa pacnpenerneHus

npoaoJsibHOro casurarowero ycunna no arinHe CTblkoBOro coeanHeHus (KOHTaKTa). 3Ha4yeHuns aToro ycunnuma Ha
y4acTKke OJIMHbl cpe3a onpenendeTca Kak pa3dHOCTb HOPpMalibHbIX yCVIﬂVIVI, ﬂeVICTByPOU.lMX Ha KOHUax 3TOoro
y4acTKka B TOW 4YacTu CeuveHus, KOTOpasa pacrnofioxXeHa Haa paCCManMBaeMOVI NJIOCKOCTbIO KOHTaKkTa. I'Ip|/|
BbINOJIHEHUN KOHCTPYKTUBHbIX MepOI'IpVIFITVIﬁ cornacHo n.1, OonyckaetTcda onpenenAatb MaKCuMalibHble
HanpaxXeHuA, ,EI,GVICTB)/IOLIJ,VIS B KOHTakTe 6e3 y4eTa ero HenMHenHom pa6OTbI. B atom Chny4yae B narnbaemblx

9nemeHTax HamnpskeHust Tgy AOMyCKaeTCsi ONpeAensTb no (popmyrne B cOOTBETCTBMM C [1] B BUAE:

Tsg = Bz\és’d (2
i

roe p — OTHOLEHMe PaBHOAENCTBYIOLLEH CUMAIOLLMX HANpshkeHUn B 6eTOHE Bbllle MIOCKOCTU KOHTaKTa
K MOMHOMY 3Ha4yeHW0 paBHOAENCTBYWOLLEA Ans Haubornee HarpyXeHHoro ceveHuss cHOpPHO-MOHONUTHOMO
3MeMeHTa;

VSd — pac4yeTHad nonepe4yHaa cuia B paccMmaTpnBaemMoM CeYeHUu;

Z — NNneyo BHYTPEHHEeW napbl CUM B COCTAaBHOM CeYeHUU, NPUHMUMaemMoe Mpu pacyeTe NMPOYHOCTU Ha

n3rnbd, Ho He Bbonee:
0,85d — ansi »xene3ob0eTOHHbIX KOHCTPYKLMIA;
0,80d — Anst GETOHHBIX KOHCTPYKLMNA;

bj — WMpKHa KOHTaKTa Mex a1y MOHOMUTHBEIM 6ETOHOM ¥ CEOPHLIM 3NEMEHTOM.

Copuralowme HanpsbkeHust B MIIOCKOCTU CTbika 6eTOHa OMOHOMMYMBAHUS CO COOPHLIMWU 3MEMEHTaMU,
OelcTByoLMe B pe3ynbTaTe HECOBMECTHOW ycagku M Momn3yyecTn cocTaBnswowmx OGeTOHOB, Mpu pacuyeTe
MPOYHOCTU CTbIKa AOMYCKAETCS HE YYUTbIBATb TOSIbKO NMPU COOTBETCTBYHOLLEM 06OCHOBAHMWM.

Mpn BbLINOMHEHMM MOHOSUTHOW YaCTU KOHCTPYKUMM U3 Hanpsiratowero 6eTtoHa cnegyeT OOMNONTHUTENBHO
NpoBepPSATb NPOYHOCTb KOHTAKTHOrO COEAMHEHMUST OT OENCTBUS YCUITMI, BO3HMKAKOLWNX HA CTagun pacLUMpeHus
MOHONUTHOro 6eToHa.

3. Pac4eTHOe conpoTuBrieHMEe COBUTY CTbIKOBOIO COeaMHEHUs onpeaensdeTcsa no gopmyne:

Ty =C fug +H 0y +p,-Rg - (n-sina+cosa)<0.5-v-f, ®)

roe ¢ — Kot UUNEHT, 3HA4YEHNS1 KOTOPOro NpMHMMaeTcs no Tabnuue 1;

fcg — pacyeTHoe conpoTusBneHne 6eToHa pacTsikeHuto paBHoe f.-0.05/y. ana 6eToHa Gonee HU3KOro
Knacca;

M — KO3(h(PULMEHT TPpEHMS, NPUHMUMAEMBIV Mo Tabnuue 1;

v=0.6-(1-f, /250) )
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Oy — HOpMarnbHble HaNPsHKEHUs] B KOHTAaKTe, BbI3BAHHbIE BHELUHMM YCUIIMEM, MNPUMOXKEHHbLIM
neprneHavKynapHO K MOBEPXHOCTU KOHTaKTa, NPUHMMaeMble CO 3HaKOM «MMC» MpU CXKaTuM M CO 3HaKOM
«KMUHYC» MpU pacTsbkeHun. B crnyvyae BLINONMHEHWST MOHOJNIMTHOWM 4acTu M3 Hanpsirawouwero 6etoHa crepyet
YYMTbIBaTb AOMOMHUTENbHOE YCUIME OT CaMOHanpsKeHWst B HanpaBfeHWUU, NeprneHauKynsipHOM K MIOCKOCTU
ctbika (ONcg). Mpu atom on<0,6f4. MNpu ycnosuu, 4to oy — pacTtarnsatowme B popmyne (3) npuHUMaKTCs ¢
fea=0;

p, = Asj /Aj — K03(h. apMMPOBaHMS NMOLLAAN KOHTAKTa;

Asj — nnowagb ce4vyeHnA nonepequVl apmMatypbl B CTbIKE;

A]- — nnowagb NOBEPXHOCTU KOHTAKTa;

o — yron, nokasaHHbln Ha 5.11. 194, npuHnmaeTcsa B uHTepBane ot 45° o 90°;
Yc — KO3(ppMLMEHT HagexHOCTN No 6eToHY;

fox — HOpMaTMBHasi NPOYHOCTL Ha cxaTne 6eToHa HM3wero knacca Re_|;

f.g — pacyeTHast NPOYHOCTb Ha cxaTue GeToHa HM3LIEro Kracca.

Tabnuua 1 — 3HaveHns Ko3a(PULMEHTOB € U

Bua noBepxHocTH c KO3 PULUEHT TpeHUs |
LUnoHo4Has 0,500 0,9
LLlepoxosaTas 0,450 0,7
Mapkas 0,350 0,6
Ocobo rnagkas 0,025 0,5

4. Ecnu He BbINOSHSETCS yCnosne
Tsrj <c-fy tH oy ©)

yCTaHaBMMBAETCA pPacyETHOE MNOoMepeyHoe apMmupoBaHMe Ansi obecrnevyeHnss MpPOYHOCTM CThIKOBOrO
coeguHeHuns (KOHTakTa) Npy NPOAONbHOM CABUre.

Mnowagb cevyeHuss nonepevyHom apmatypbl onpegenstoT no dopmyne (3) — B OaAHHOW Bepcun He
peanv3oBaHO (BbIMOMHAETCA MpoOBepka Ha 3afdaHHbll Wwar M guameTp apmaTypbl YCUMEHWs CTblka
BeToHMpoBaHus).

5. lNonepevHoe apMupoBaHue CThika crieayeT BbIMONHATL M3 rragkon unu pudneHon apmMatypsl Knacca
He Bbiwe S500 (A500, A-V). OTo apmupoBaHMe LOMMKHO UMeETb 0BecrneqYeHHyH aHKepPOBKY B CTbIKyeMbIX
anemeHTax. Ecnu nonepeyHoe apmupoBaHMe CTblka, YCTAHOBIIEHHOE PacyéToM K3 ycrnoBus obecneyeHus
NPOYHOCTU KOHTakKTa npuv NPOAONbHOM CABUre, pacnpefensiercs Ha BCIHO AMNWHY KOHTakTa, ero [dornyckaeTcs
YUMTbIBaTb MPU pacyeTe NPOYHOCTU Ha CPe3 HaKMOHHbLIX CEYEHUN.

6. PacyeTHylo LWUMPUHY NOBEPXHOCTU CABUIa b; onpeaensaoT B 3aBUCUMOCTM OT Xapakrepa KOHTaKTHOro
wea (nnockoro wunu pebpuctoro cm. puc. 5.13). lMpu nnockom KoHTakTHOM wWBe (puc. 5.13 a) pac4eTHyto
LUMPWHY b; NPMHMMAIOT paBHOW LUMPUHE KOHTaKTa B MeCTe COMpshKeHWst COOPHOro afieMeHTa U MOHOSUTHOTO
6eToHa, b; = b. Mpn pebpncToM KOHTAKTHOM LLUBE C NMPOAOSbHLIM PEBPOM pacHeTHYIO LUWPUHY b; NpuHUMaeTcs
no Haubosnee onacHon NOBEPXHOCTU CABUra — Mo BCeW NMOBEPXHOCTU KoHTakTa (puc. 5.13 6) b; = b + 2h;;, nnu
Mo MOBEPXHOCTY, BKIIIOYAIOLLEN NOBEPXHOCTb KOHTaKTa U MOHONUTHLIN 6eToH (puc. 5.13 B, puc. 5.13 1) b;=b
unu by = b —bjl + 2h,.

PacyeTHOe nonoXeHne KOHTAKTHOrO LIBa MO BbICOTE 3neMeHTa h MpuMHUMAaOT Ha YpOBHE LUeHTpa
TSXKECTU KOHTYpa pacyeTHON NMOBEPXHOCTM cABura.

a) B) B) r

N
Y

b b b b
1— cOOpPHbIN 3NEeMeHT; 2 — MOHOJNIUTHbIN OETOH;
3 — NNoCcKOCTb cABUra; 4 — KOHTaKTHbIN LLOB

Puc. 5.13. CxeMbl pacnonoXeHnsa NoBEPXHOCTEN cABUra Ans pacdeTa KOHTaKTHOrO LwBa
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Mpn cenmcmMmyeckoMm MMM UUKITMYECKOM BO3OEWCTBUM Ha CTbIK criedyeT BbINOMHATb AOMNOMHUTENBHYIO
npoeepky no EN 1998-1:2004 Espokoa-8 [2] (B 4aHHOW BEPCUUN HE peanin3oBaHo).

BbluncneHne ycunuii B aHkepe BbINosnHsieTca B cootBeTcTBMM ¢ EN 1992-1 EBpokoa-2 [1] B Buge (cm.
puc. 5.14):

M N
Y4 Nn
M N
Y4 N,
roe
Nan — HaubornbLuee pacTtdarmparwiee ycunme B O4HOM pAany aHKepOB;

N, — HanGorblLUee CKXUMAlOLLEE YCUe B OGHOM Psily @HKEPOB;

nan
paBHOMepHas nepefada caBuratollei cunbl Q Ha Bce psdbl aHKepoB, TO MpU OnpedeneHun CABWraloLero
yeurust Q ,, yumTbiBaeTcs He Gonee YeTbipex psiaos;

Z — paccTosiH1e Mexay KpanHUMK psaaamMun aHKepoB;

1-1
Msd A

— YUCNO pAOoB aHKepoB BAOOJIb HanpaBJieHUsA copuratowen cunel. Ecnu He obGecneuvnBaeTcs

+Nsd IVSd
o o e
1
} | | — o o =
L I
I T ° e
.r"l"I i al‘h
1 | 1 4

Puc. 5.14. Cxema ycunuin, 4eNCTBYIOLLMX Ha 3aKNnagHyto AeTarnb 1 aHKepsbl

HauGornbluee casuraioLee ycunuve, npuxodsiueecs Ha oauH psg aHkepos Q. , Gynet:

1A
0. - Vgq —0.3N;, @®
an
nan
roe
Msg, Nsg, Vsg — COOTBETCTBEHHO MOMEHT, HOpMarnbHasi M cABWralollas cunbl, OeWCTBYOLIME Ha

3aknagHylo aetarnb; MOMEHT onpefenseTcst OTHOCUTENBHO OCU, PACMONOXEHHOW B MMOCKOCTW HapYXXHOW rpaHu
NAUTbI (NNACTUHBI) U NPOXOASLLEN Yepes3 LEHTP THXKECTN BCEX aHKEPOB;

CymmapHaﬂ nnowaab nonepeYvyHoro cedYeHna aHKepoB Hanbonee HanpsaXXeHHoro p4daa Aan
onpepenaeTca U3 ycroBus:

A, = ©)
roe
A — KOSC*)CPVILI,VIGHT, onpefensiemMbii MpU aHKepPHbIX CTEPXHAX AnameTpom 8—25 MM anss 6eToHoB

knaccoB C'?/;s—C"%/so No popmyne
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4.75-3f,
(1+0.15A,,,)- i

npUHUMaeMblit He Gonee 0.7; Anst 6eToHOB knaccoB Bbilwe C*%s, KOaMDULMEHT NPUHUMAETCA Kak Ans
knacca C*/s,

3gechb foq, — pacuéTtHoe conpoTuBneHune 6etoHa cxatuio (Re_I), Mla;

fya — pacuéTHoe conpoTuBneHne apmaTypbl (aHkepos = Raz) pacTtsxeHuto, MlMa, Ho He Gonee 365 Mla;

Aan1 — Nrowagb aHKePHOro CTEPXHSA Hanbonee HanpsKeHHOro psga, CcM2;

B — KO3 DULMEHT, MPUHMMAaEMbI paBHbIM AN 6eToHa:

Tshkenoro — 1,00; menkosepHuctoro, rpynn: A — 0,80; b — 0,70;

3 — koadhduUmMeHT, onpegensemslin no dopmyne

1

N1+ @  ho npuHumaembiit He meHee 0.15, (11

B (10)

o=

an

! .
spece ® =0.3 npu N, >0 (umeetcs npuxatue);

an

0=0.6 N,

npu N, <0 (HeT npwxatus).
an
Ecnu B aHkepax OTCYTCTBYIOT pacTsiruBatone yeunus, koadpuumeHT 8 NpUHUMaeTCs paBHbIM eAUHULE.
Mnowanb ceyeHUsi aHKEPOB OCTamnbHbIX PSAOB MPUHUMAETCS PaBHOM Nrolann CeYeHUst aHKepoB
Hanbornee HanpspKeHHOro psaa.

B oaHHOM Bepcum NnporpaMmbl pacHeT aHKEPHOW 3aknagHOMW NacTyHbI HE BbIMOMHSETCS.

MpuHATbLIe 0603Ha4YeHUA U pe3ynbTaThl pacyeTa

B =L; h=H;

|2: bjl; hj2 =h2.

Vsd = Q; Mgg = M; Ngg = N;

fac=Rc_I; fog = Rc_lI;

fyd = Raz.

T - npefenbHOe COABUroBOE HarnpsikeHue, BOCMPUHUMaeMoe CeYeHnemM;

Qbet - npegenbHoOe caBurosoe ycunune, BocnpnHuMMmaemoe OETOHHbIM CeYeHMneM;

N - npegenbHoe HopMmalribHOe ycunune, BoCnpnHMMaemMmoe apMUpoBaHHbIM CE4YEHUNEM;
Q - npeaenbHoOe casurosoe ycunue, BoOCnpuHMMaemoe apMmMpoBaHHbIM Ce4YeHNeM;

M - npeaernbHbIN MOMEHT, BOCPUHUMAEMbIV apMUPOBAHHBIM CEHEHUEM.
Mo pesynbTaTam pacyeTa CTblka BblaeTcs NosicHUTeNbHas 3anucka B opmate HTML.

JlutepaTypa:

EN 1992-1 EBspokog-2. «[poektupoBaHue >xene3obeToHHbIX KoHCTpykumi. 4.1 O6wme npasuna
NPOEKTMPOBaHWNS U NpaBuna NPOEKTUPOBaHUSA 3gaHni». 1992,

OCTY-H EN 1998-1:2011. «[llpoekTyBaHHa B cencMmoHebesneyHnx panoHax. OCHOBHi MONOXEHHS.
BaranbHi npaBuna, cencMmivHi 3axoau Ta npasuna wono oyaisens» (EN 1998-1:2004 €spokoa 8), 2004.

OCTY b B.2.6-156: 2010. «beToHHi Ta 3anizo6eToHHI KOHCTPYKLUii 3 Baxkoro 6eToHy», 2010.

5.10 YcuneHue KOMNO3UTHbLIMM MaTepuanamm

I'Iporpamma npegHa3Ha4vyeHa Ana npoBepKn MNpoO4YHOCTU Kene3obeTOHHbIX CeYeHul npn ycuneHumn
KOHCprKLI,VIIZ KOMNO3UTHbIMW MaTepunanamu.

McxoaHble AaHHbIe U pacyeT

B anarnoroBomM OKHe Bbl6epI/ITe TN cedYeHna — NpAMoOyronibHUK, TaBp C MoJsikomn CBepxy, TaBp C Mosikomn
CHM3Yy, OBYTaBp W 3ajanTe COOTBETCTBYHLWME pa3mepsbl. [1ns npoBepkM TaBpOBOro Ui ABYTaBPOBOro CeYeHus
C TpaneuneBNHbIMU NOJIKaMU HeOGXO,lJ.I/IMO 3afaBaTb yCpeaAHEeHHble BbICOTbl CBECOB MNMOJIOK.

M3 npegnaraemoro cnucka BbidvpaeTcs TpebyeMbli KOMMO3UTHBIM MaTepuan uUnv 3agatTcsl napaMeTpbl
NPOM3BOSIbHOrO Marepurarna npu Haxatum nyHkta CBou AaHHble. 3a4aloTcs Takke pacueTHbIE YyCUIms.

Hwxe npmeeaeH nepevyeHb pearnim3oBaHHbIX TUMNOB KOMNO3UTHbLIX MaTepunaioB:

ASLAN, FibARM®, ITECWRAP®, Mapei®, S&P®, Sika®, Tyfo®, YOI.

Bo3moxHO Takxke 3agaHne HeTUNnoBbIX AAaHHbIX.
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Mporpamma 6a3upyeTcsi Ha NOMNOXeHUsX «PykoBOACTBA MO YCUMEHMIO KeNne306EeTOHHbIX KOHCTPYKLMN
KOMNO3UTHbIMM MaTepuanammu» u CIT 52-101-2003 «BeToHHble U kene3obeTOHHble KOHCTpyKUuM 6es
npenBapuTENbHOro HaMpsXXeHWs apMaTypbi»

Honyckatotcs cnepyowme Knaceol 6eToHa - B10 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60.

Honyckatotca cnegyowme knaccel apmatypbl - A240 A300 A400 A500 B500. MakcumanbHbI guameTp
apmatypsbl - 40 mMm.

MpuBsA3ka apmaTtypbl - pacCTosAHME OT LieHTpa TSXKECTU rpynnbl apmaTypbl O GAVXKHEN rpaHn (HWXKHSS
apMartypa K HWKHEWN, BEPXHAS - K BEPXHEN).

®dun3nKo-MexaHMyeckne CBOMCTBA MpeanoXeHHbiX Tunos apmatypbl DAl (KOMMNO3UTHBIX MaTepuanon)
B3ATbl M3 [lpunoxeHus 5 «PykoBoAcTBa MO YCUMEHWMIO Xene306eTOHHbIX KOHCTPYKUUM KOMMO3WUTHBLIMU
MaTepuanammy.

3apatoTca Takke TOMWMHA MOHOCMOS, MOAYMNb YNPYrocTh KOMMO3UTa, MPOYHOCTb Ha PaCTshKEHWE U
aedopmaumsa npu paspbise.

MpumedvaHue. HacTtoaTenbHO peKOMEHOYeTCS YTOYHSTb XapakKTepWUCTUMKM 3a4aBaeMblX MaTepuanoB y
npoussoauTenen.

KoadhduuneHT ycrnosuin pabotel ans Al 3agaetcsa cornacHo Tabnuue:

[Vcrosus okpyxatolei cpeap! [Matepunan |Namvnatel  |[Tkanm |
BHyTpeHHMe NomelLLieHus [Yrnepon [0,95 lo,9 |
[Crekrno 10,75 0,7 |
[Apamug 0,85 0,8 |
KOHCTPYKLMM Ha OTKPLITOM BO3AyXe [Yrnepogn (0,85 0,8 |
[Crexno 0,65 0,6 |
[Apamug 10,75 0,7 |
ArpeccvBHas cpepa [Yrnepon (0,85 (0,8 |
[Crexno 10,5 0,5 |
|Apamug 0,7 |0,6</SPAN<p> |

O6wwuii BUOQ ananoroBoro OkHa npeAacTaBneH Ha puc. 5.14.

-
B Ycunenme komnosutHeMN Matepranamm 0 =" e Z3, |
. T I I KoMMosMTHIA MaTepran
LLhpuHa M 400
2
+a h ‘ 500 B |4gg . KonmuecTso cnoes
h MpoussoanTen FibARME! hd
|j h1 [0 b1 [0 nm ’
\:‘ *a "
. - Tun apraTypst GAT FibARM(E Tape 200/300 =
b h2 "" b2 |"' MM
TonuwHa MOHOCNORA MM bt
Mogyne ynpyrocTu MMa
Apmarypa Knacc | n P.MM | K g0 | a [a).Mm
4300
Bepxuaa Ad0D ~ 10, 4. 50, MpouHoCTE Ha pacTskeHre, MMa
Huxuan Ad00 -~ 22' 2 50 —
I JedopHalma npy paspeise, % el
Koath. ycnoeuii paboTsl gna @AM 1
Knacc GeTona B30 A
PaACHETHBIE YOAMMA
Kosd, ycnoswa pabioTel GeToHa 1 N.kH M_kH*m | MO.kH*m Q.kH
1 500, 20 5.

Kost, HaaewHOCTH No Harpyske 1

CoXpaH1Tb. .. OTKpBITE.. OTyeT Cnpasra | Beixon |

B Tabnuue PacyeTHble ycunus 3apjanTe pacyeTHble 3HauyeHuss ycunun. lepexod K HOpPMATUBHbLIM
3Ha4YeHMEeM OCYLLECTBNSAETCH NPU NOMOLLM KO3 DULNEHTA HAAEXKHOCTM NO Harpys3Kke Ys

N - npogonbHas cuna, NPUNOXeHHas K LEHTPY TSHXKeCTU, kKH;

M - oXXnagaembii MOMEHT OT BHELUHUX cun, KH*m;

Mo -MOMEHT OT BHELUHUX CUM A0 ycurneHus, kH*m;

Q - nonepeyHas cuna, kH.
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lMpaeuno 3HakKkoe - 3a MOJIOKWTENbHbLIA NMPUHMMAETCS MOMEHT PaCTArMBaKOLWNA HWKHUE BOJIOKHA, a
npoAosnbHas cuna NPUHNMaETCS MNONOXUTENBHON, ECITN CKUMAET KOHCTPYKLIMIO.

KoadbdumumeHT ycnosum paboTbl GeToHa Yy, 3agaeTca B 3aBMCUMMOCTU OT Xapakrepa Harpysku (no
ymorn4yanumio 1).

[nsa BbINONHEHWSA pacyeTa HaXMNUTE Ha KHomnkKy Pacuer.

Pe3synbTaTthl pacyeTa

I'IpM HaXaTtunm Ha KHOIMKY ﬂop,poGHee Ha 3KpaH Bbl3bIBAE€TCA OKHO Pe3yanaTbI pac4eTa, coaepxatllee
BC€ BbI4YMCIIEHHbIE NapaMeTpbl.

r 5
PezynuTatel pacyeta [iz-,l

Ared | 250900.06632) mm2 Ired |8851006356.3 mmg Wred | 29426852, 162 wu3

Y0 300.77992397 mm

Mnowaae HeToHa,MM2 240000 Mnowaae BepxHel apHaTypL!,MM2 1017.8750
Mnowankt KoMNosKTa,MM2 82.500001 Mnowank HKHER apMaT YpBl,MM2 750.26541

MpeaensHEIi MoMeHT, kH™M 235,3081181 Mere, kH™m | 110, 1335667 acrc, mm | 0.483375165

" Bexon

Puc. 5.15

Mpu HaxxaTum Ha kHoMKy CoxpaHUTb 3adadva coxpaHsieTcs B channe *.cmp.

Mpu HaxaTum Ha KHomnky OTKPbITb BbI3bIBAIOTCA TOMBKO WUCXOAHbIE [aHHble COXpPaHEHHOW 3ajauu,
BbI3BaHHYIO 3afa4y creayeT 3aHOBO nepecuynTatsb.

Mpu HaxxaTun Ha kHornKy CripaBka BbI3blBaeTCA CripaBKa Mo nporpamme.

Mpu HaxxaTun Ha kHonKy OTYeT popmupyeTcs oT4eT O 3agade B html-cpopmare.

YcnoBHble 0603HayveHnsa B PedynbTaTax pacyera:

Ared - npuBegeHHas nnowlagb CeYeHus;

Ired - NnpyBeAEHHbI MOMEHT MHEPLIMN CeYEHUS;

Wred - npuBegeHHbI MOMEHT MHEPLIW CEYEHUS;

Yo - PACCTOSHME OT HUXXHMUX BOSIOKOH A0 LIEeHTPa THXECTN CeYEHNS;

X - BbICOTa CXKaTomn 30HbI 6eTOHa;

Mult - 3HayeHne n3rnbaroLero MOMeHTa, KOTOPbIN CNOCOOHO BblAepXXaTb CEeYeHMe;
Mcrc - MOMEHT, MpU KOTOPOM Ha4MHaT 06pa3oBbIBATLCS TPELLUHbI;

acrc - MakcumMarnbHasi LUMPUHA PacKpbITUS TPELLUH.

BHUMAHMUE! Ecnn no pesynbtataMm pacyeta Mult MeHblle BOCNPUHMMAEMOro MOMeHTa A0 YCUIeHus
Mo nnu paBHsieTcs 0, HEOOXOAMMO NPOBEPUTL 3aaHHbIE XapaKTEPUCTUKN BeTOHa 1 apmaTypbl.
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KONUUECTEO CNOSB 2

TMN apMaTypbl FibARM® Tape 200/300
MOZYNb YApyrocT,MMa 230000

NMPOUHOCTE Ha pacTAXeHue,MMa 4300

nedopMauuA Npu paspoise, % 0.018

Ko3d.ycnoeuid paboTol 4na ©AM 1

PacueTHble YCHUNHUA

N, kH M, kH*M Mo, k= Q,kH
500 220 50 0
KO03th.HaZeXHOCTH MO HarpyaKe 1

Pe3yIbTATBI pacdera

Mnowaae NpMEEJEHHOr o CEYEHMA,MM2

Ared=250900

MoMeHT HMHepUWW NpUEEAEHHOIO ceueHua,Mm4

Ired=8.85101e+009

MomMeHT COMPOTUEBNEHWA NMpWUBefeHHoro CeYeHnA,MM3

Wred=2.942609e+007

LleHTp Macc ceYyeHnAa A0 YCHAEHWA MM ¥0=300.78
Mnowaae 0eToHa,Mm2 240000
Mnowage HUKHER apMaTypbl, MM2 760.265
MNnowaas BEPXHEN apMaTypbl,MM2 1017.88
Mnowade KoOMAOo3WTa ,MM2 88.8

rNpeaenbHbIf MOMEHT, kH*M

Mult=295.308

MOMEHT Npu 00pazoBaHuK TpewnH, kH* M

Mcrc=110.14

LWMpWHA PacKpbITMA TPELWH,MM

acrc=0.483375

Puc. 5.16

Mpun HaxxaTum kHonkn OTYeT BbIBOAUTCH MH(pOpMauus o 3agade B popmaTte html.

5.11 MNpoBepka GETOHHbLIX CE€YEHUU, apMUPOBAHHbLIX HEMETanIN4eCKOM KOMMO3UTHOMN

apmaTtypowu

Mporpamma ApmobeToH
apPMUPOBaHHbIX HEMETaNMM4YECKONn KOMMO3UTHOW
yicne un  meTtannuyeckon. Peanu3oBaHbl:
AedopmaunoHHon Moaenu.

npeaHasHavyeHa Aans

MPOBEPKU Ha MNPOYHOCTb OETOHHBIX CEeYEeHU,
apmMaTypoi, Nnbo HECKONbKUMK BMOAMU apmaTypbl, B TOM

pacyeT nNo Teopwuu npedernbHbIX COCTOSHUA K pacyeT no

" - —— ——

2 ApmobeTon - Mposepka GETOHHBIX CEYEHMIA, BPMHUPOBAHHBIX KOMMOSMTHOR apMaTypoi

]

TeopWA ANA NPoBEPKM

Harpyska
|,D,ecbopmaumoHHaq Moaens j

CeveHue N -150 T
L-Tasposoe -
| J My |34 ™
*b—-l‘
h
ai
th
bz
|
Ll
| BeToH
I b [360 m b1 |0 mi b2 |480 i
i h |54U MM hi |':' MM h2 | 130 MM
l
| Knacc beTona |B25 - BraxHocTs, % |60
Auarpamma —
Serona OeyxnuHelitas | Gammab2 |1
N
1l CoxpaHnTe | OTKpEITE |

PesyneTat

MpoBepKa YONeWHD NpoRaeHa

B
==
(0033273
[255.16920

BricoTa oxaTol 30HEI DeToHa, MM

CITHOCMTENEHEA BLICOTE CHATOI S0HbI

LLIMpMHE PECKPLITHA TPELLMH, MM

PaccToAHMe MEsKAY TPELWHEMK, MM

ApHaTypa

a1 [ag00 «| d1 [1B8 ~| m on1 s a1 [40 mm

A2 |ag00 | d2 18 -| mm n2 |4 a2 [40 MM

A3 |as00 | d3 [12 w| mm n3 |4 a3 [40 1

A4 [ad400 ~| d4 (12 =| mm n4 |4 a4 [0 i
[rocer | [T | [ over | -

Puc. 5.17

95



BnekmpoHHbIlt ClNPagoyYHUK VIHXeHepa

HopmaTussbli

CIM163.13330.2012 BeToHHbIE 1 erne300eTOHHbIE KOHCTPYKLUMU. OCHOBHbIE MOMOXEHMS.

cr .. 2013 KoHcTpykuum n3 GeToHa C KOMMO3UTHOW HeMeTannuyeckon apmartypow. [lpasuna
NPOEKTMPOBaHNS

MaTepuansl

BeToH: Taxenbi 6eToH knaccos B15, B20, B25, B30, B35, B40, B45, B50,B55, B60, B70, B80, B90,
B100.

Ona pacdyeta no pedopmMaLMOHHOW MOLENVM peanu3oBaHbl AvarpaMmbl  COCTOSIHUS ©OeToHa -
OBYXIMHENHas, TpexnuHenHas un HenuHenHas (Mpunoxenue I'. CM 63.13330.2012).

ApmaTypa meTtannuueckas: A240, A400, A500, A600, A800, A1000, B500, B500, Bp500, Bp1200,
Bp1300, Bp1400, Bp1500.

ApmaTypa HeMmeTannuyeckas:
cteknonnacTtukoas (AHK-C);

— ©basanbTonnactukosas (AHK-B);

— yrmennacTtukoBas (AHK-Y);

— apamugHas (AHK-A);

— rmbpuaHasa (AHK-T).

Tunbl ceyeHnn

PeanunsoBaH pacyeT Takux TUNOB BETOHHbIX CEYEHWUI:
— MPSAMOYrOfbHOE;

— TaBpPOBOE C MOJIKON CHU3Y;

— TaBpPOBOE C MOSKOWN CBEPXY;

— [OBYyTaBpOBOE.

UcxopgHble paHHbIe

BeToH: Mabaputbl cedenuns (b, h, bl, hl, b2, h2), knacc 6etoHa, OTHOCUTENBHAA BAAXHOCTb BO3Ayxa
OKpyXatoLLen cpefpl, koaddurumneHT ycnosun paboTel 6eToHa Yb2, n gnarpamma paboTtebl 6eToHa (gna pacyeTa
no gecopmaumoHHoOn Mmogenn).

Apmartypa: nMeeTcs BO3MOXHOCTb 3afaTb 4 apMaTypHbIX NIOLWAaAKN C pa3nnYHON NMPUBS3KOM K HDKHEN
rpaHyn ceyenus. Ons kaxgonm M3 HUX 3aJaltoTcs - Kracc apmartypbl(NpeacTaBrieHa Kak KOMMO3WUTHas Tak U
MeTannuyeckas), guameTp di, KONMYECTBO CTEPXKHEN Ni U NPUBA3KA K HUXKHEN rpaHu ai.

Harpys3ka: N — npogonbHasd cuna (cxkatve co 3HakoMm «—»), M — u3rmbawowmn MOMEHT («+» ecrnu
pacTArMBaeTCs HDKHAS rpaHb CeveHuns, «-» ecnu BepxHsas). KHonku Save v Load npegHasHayeHbl Ans paboThb
¢ BuHapHbIM (bannom gaHHbIX NporpaMmbl. PacyeT BeinonHAeTcs no kHonke Pacyer.

PesynbTathbl

[Mocne ycnewHoro BbIMNOSIHEHMS pacyeTa Mbl MOflydaeM 3HAYEeHUS BbLICOTbI CXaToOM 30Hbl 6EeToHa,
OTHOCUTESIbHYIO BbICOTY CXaTOW 30HbI OETOHA, LUMPUHY PACKPLITUS TPELLMH U PACCTOsTHUE MeXAy TPeLLUMHaMMU.
Ons npocmoTpa [OOMONMHUTENbHBLIX pe3ynbTaToB Heobxoaumo HaxaTtb kHonky [logpo6Hee. [MosBnsieTcs
JuanoroBoe OKHO crnegytoLlero suaa.

X — BbICOTaA CXaTow 30HblI OeTOHa, kSi — OTHOCMTENbHAs BbICOTA CXXaToW 30HbI 6eTOHA, % arm — NPoLEHT
apMupoBaHUs ceyeHuns, |_crc — pacctosiHue Mexay TpeluHamMm, a_crc — LWMpUHa packpblTUs TpeLlmHbl. Abet —
nnowaap ©OetoHa, Al, A2, A3, A4 - nnowagum apmatypHbix nnowanok, Rsl, Rs2, Rs3, Rs4 -
COOTBETCTBYIOLLUME MM pacyeTHble COMpoTUBNEHUs. h_crc — rmybuHa TpelwmHbl (BbICYMTBIBAETCHA TOMBKO MO
AedopMmnpoBaHHOn Mogenm).
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-

ApmobetoH - MNpoeepka GETOHHLIX CEYSHWKA, 3PMWPOEIHHLIXN KOMMNOSWTHOW apmatypoi - MNoapobhes

==

npoBepKM

MpoueHT apMnpoBaHus cedeHnsa, %;
OTHocuTenbHasa BbiCOTa CXXaTol 30HbI 6eToHa — KSi;
BbicoTa cxxaTon 30HbI 6eTOHA, MM — X;

LLnpuHa packpbiTnsa TpeLwmuH, MM — acrc;

YacToTa TpewuH, m — Icrc;

MpuBeneHHas nnowanp ceyeHus,Mm? — Ared;
MpvBEOEeHHbIN MOMEHT MHEPLK ceuenns,mm’ — Ired;

HanpsixeHne B KpaiHeln pacTaHYTON UNu HauMm. cxaTon apmartype, MlMNa — Sigma_kr.

Ons pacyeTa no npoaesibHbIM COCTOAHUAM:

lMpvBeOeHHbI MOMEHT COMPOTUBNEHNS cevenus,um’ — Wred;
MpenenbHbIi MOMEHT, TM — Mult;
MomeHT TpelwmHoobpasoBaHusi, TM — Mcrc.

[nsa pacyeTta no gehopmaunoHHOn Moaenu:

MakcumanbHas rmybuHa TpewwmH, mm — herc;
OTHocuTenbHas gedopmaLmsa KparHero cxaToro BoriokHa 6etoHa — EpsBMax.

5.12 MNMpoBepka TPyO606ETOHHbLIX CeYeHUn

Mporpamma Tpy6o06GeTOH npefHasHavyeHa [AJ19 MPOBEPKM Ha MPOYHOCTb CEYEHWN
KOHCTPYKLMI Ha ocHOBe AehopMaLMOHHON MOAENN.

MpoBEpKa CEYEHMA BEINOMHEHE N0 0ehopMaALMOHHON MOdENK
x 533.20373 m Rs1 385 MMa Al 0.0015268 m2
i ksi 0.8386729 Rs2 | 385 MMa A7 | 0.0010178 w2
Abet |0.252 na Rs3 335 MMa A3 0.0004523 pz
% arm | 1.3688367 Rs4 385 MMa A4 0.0004523 M2
h_ore  |0.0678729 m e |0.2191642 y a_cc | 9.3274820 M
L%
Puc. 5.18
Otuer
OT4eT NpepcTaBnsieT cobom pacluMpeHHbIV BbIBOA pe3ynbTaToB NPOBEPKM ceveHust B Buae html-gavina.
B otueTe npepnctaBneHbl (OU3NKO-MEXaHUYECKME XapaKTEPUCTUKM MaTepuarnoB, a Takke pesynbTaThbl

TPYOOBETOHHBIX

97



BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

r© |
@ TpyBobetod - MNposepra TpyBobeToHHbIX CeHEHMA i
BeToH Harpyska
HopraTie |Cr 63.13330.2012 -] - I?
Knacc B15 Ybz |1
My, Tm |45
Owarpama |T|:nexm-1HetT1Ha;| ﬂ
&0 Mz, Tm |23 I
| DTP | BRakHOCTE, Yo
Ctans
Tpyba BCT3kN - DTp, MM Tomumna, mm | 12
Konuyecrteo
Knacc apMaTypbl OuameTp p—— MNpUBA3Ka ¥ron NpHBAsKK
A1 |A400 - di,mm |16 = ni |18 = al, mm |40 fit |0
A2 |As00 = dz,m |12 = n2 |12 | a2, |30 fiz |0
CoXpaHWTb | OTKpbITE | Pac4eT | MoaopofHes | OTyeT | Cnpaeka |
L
Puc. 5.19

B NPUNOXeHnn pearin3oBaHbl NMNOJIOXXEHNA U3 crnefyrumnx HOpMaTUBHbIX JOKYMEHTOB!

Poccus

CIn 63.13330.2012 - BETOHHbIE A
XEJIEBOBETOHHbIE KOHCTPYKUWW. OcHoBHble
NonoXeHus

CI 16.13330.2011 - CTAJIbHbIE KOHCTPYKLUWMI
Cn__ 2013 - KOHCTPYKUNN N3 BETOHA C
KOMMO3NTHOM HEMETANNNYECKOW
APMATYPOW. MPABUJIA NMPOEKTUPOBAHWSA

YkpauHa

[OBH B.2.6-160: 2010 - CTANIEXKENNTE3BOBETOHHbIE
KOHCTPYKLWNWN. OcHoBHblE NONOXEHUS

[BH B.2.6-98:2009 - BETOHHbIE A
YKENE3OBETOHHbBIE KOHCTPYKUWMW. OcHoBHblE
NOMNOXEeHNs

OBH B.2.6 - 135(163):2010 - CTAJIbHbIE
KOHCTPYKLUWNWN. HopMbl NpoekTupoBaHus,
N3roTOBIEHUS N MOHTaxa

OCTY-H b B.2.6-XXXX:2011 - PYKOBOACTBO INO
MPOEKTNPOBAHUIO N N3TOTOBJIEHUNIO
BETOHHbIX M3OENWI N KOHCTPYKLWW C
HEMETAJTTMYECKOW KOMMO3UTHOWN
APMATYPOW HA OCHOBE BEA3ANIBTOBOIO U
CTEKNO POBVHIOB

MaTtepuansbl

BeToH - TAXenbI 6eTOH KnaccoB:

B15, B20, B25, B30, B35, B40, B45, B50,B55, B60,
B70, B80, B90, B100

[ns pacyeTta no gedhopMaLMOHHON MOoAeNmn
peanu3oBaHbl AnarpaMmbl COCTOSIHUS 6eToHa —
OBYXJIMHENHas, TpexNMHenHas n HennHenHasa
(MpunoxeHue . CM 63.13330.2012)

C12/15, C16/20, C20/25, C25/30, C30/35, C32/40,
C35/45, C40/50, C45/55, C50/60

[na pacyeTta no geopmaumoHHONn Moaenmn
peanu3oBaHbl AuarpamMmmbl COCTOSAHUSA 6eToHa —
OBYXIIMHENHasa W HenMHenHasa

ApmaTypa meTannuyeckas:

A240, A400, A500, A600, A800, A1000, B500, B500,

Bp500, Bp1200, Bp1300, Bp1400, Bp1500, Bp1600

A240, A400, A500, B500
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Pasden «)Kene3obemoHHbIE KOHCMPYKYUU»

ApmaTypa HemeTannu4yeckas:

cteknonnactukoas (AHK-C); BaszanbT TY Y B.2.7-25.2-34323267-001:2009
6asanbTonnacTtukosas (AHK-B); BazanbT TY Y B.2.7-25.2-21191464-:20
yrnennactukoBas (AHK-Y); Crtekno TY Y B.2.7-25.2-21191464-:20

apamuaHas (AHK-A);
rmbpugHas (AHK-I).

Tpy6a ctanbHas:

BC13kn BC13kn
BC13nc BC13nc
BCt3cn BCt3cn
BCt3nc4 BCt3nc4
BCt3cn4 BCt3cn4
20 20
16M2A0
o9rac

UcxoaHble gaHHbIe

BetoH: Knacc 6eToHa, OTHOCMTENbHAasi BMAXHOCTb BO34yXa OKpyXKawllen cpenbl, KoahhuumeHT
ycnosun pabotel 6eToHa Yb2, n gnarpamma pabotel 6eToHa.

CranbHas Tpy6a: Knacc ctanu, amameTtp Tpyobl DTp, TonwmHa CTeHKM.

ApmMaTtypa: MmeeTcsl BO3MOXHOCTb 3adaTb 2 apMaTypHbIX MIOWaAKu C pasfvMyHoi npuBsAskoi. [ns
KaXKOOM M3 HUX 33agaloTcs — Knacc apmatypbl (NpefacTaBneHa kKak MeTannuyeckas Tak M KOMMOo3uTHas
HemeTannuyeckas apmatypa), auameTp cTepxHel di, KOMYEeCcTBO CTepXKHeN Ni, MPUBA3KA K BHELLUHEMY Kpato
TpyGbl ai 1 yron NpuBsA3KM OTHOCUTENbHO ocu Oy.

Harpyska: N — npogonbHasa cuna (cxaTtue co 3Hakom «—»), My — nsrmbarowuin MOMEHT OTHOCUTENbHO
ocn Oy («+» ecnv pacTarMBaeTCa HWXKHSS TpaHb CEYEHUs, «—» eCnn BepXHAs), Mz — u3rnbaowmn MOMEHT
OoTHocuTenbHO ocn Oz(«+» ecnu pacTarMBaeTcsl NpaBas rpaHb CeyveHusl, «—» ecnu nesas). KHonku CoxpaHuUTb
1 OTKpbITb NpegHasHa4veHbl A4ns paboTel ¢ annom gaHHblx 3agadu. PacyeTt BbinonHAeTcs no kHonke Pacyer.

PesynbTtathbl

Mocne ycnewHoro BbINOMHEHMST pacdeTa And MpPoOcCMOoTpa pes3ynbTaToB HEOOXOAMMO HaxaTb KHOMKY
MoapoGHee

Mpu 3aTOM nony4aem criefyolne OaHHbIE: X — BbICOTa CXaToW 30HbI 6eToHa, Abet — nnowaab 6eToHa,
Rb*/Rb - K0OachdpULNEHT ynpoyHeHns OeToHa, a_Crc — LWMpUHa packpbiTUs TpewmHbl, Atr, A1 n A2 - nnowagu
TpyObl M apmaTypHbIX Nowanok % arm — NPoLEeHT apMUPOBAHNS CEYEHUS.

Tpybobeton - Pesyastars I,iE-J

X, MM 16322158 At wn2 | 12704.600

A_bet, mm2 | 350463.51 Al, mMm2 | 3619.1147

Rb*/Rb | 1.4025095 A2, mm2 | 1357.1680
8_re, MM ||:'-|:":'15?43 % &rm 9.0935831

g

Puc. 5.20
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BnekmpoHHbIlt ClNPagoyYHUK VIHXeHepa

OTtyer
OT4eT npeacTaensieT cobon pacluMpPEHHbIN BbIBOA pPe3ynbTaToB MPOBEPKM ceveHus B Buae html-cpaiina.
B oTtuete npencrtaBneHbl OU3NKO-MEXaHUYECKNE XapakKTEPUCTUKM MaTepuaroB, a Takke pesynbTarhbl
NpOBEPKM:
— T[lpoueHT apMupoBaHuns cedenuns, %;
— OTHocuTeNbHas BbiCOTa CXXaTom 30HbI 0eToHa — Ksi;
— BbicoTa cxaTton 30HbI 6eToHa, MM — X;
— LUwupurHa packpbITvs TPELLMH, MM — acrc;
— MakcmanbHas rnyévHa TpeLwmH, Mm — herc;
— YacrtoTta TpewuH, m — lcrc;
— KoopauHaTbl NpuBEOEHHOrO LeHTpa Tsxkectn Y, Z;
— OTHocuTenbHasa gedopmauus KpanHero cxaToro BoniokHa 6etoHa — EpsBMax;
—  KoapdumumeHT ynpouHeHus 6eTtoHa — Rb*/Rb.
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Pa3sdern «KameHHble U apMOKaMeHHbIE KOHCMPYKUUUY

6 PA3[EJ «KameHHble n apMOKaMeHHbI€ KOHCTPYKLIUU»

Pasgen copepXuT nporpamMMbl, BbIMOMHSIOWME pacyeT 3SfEMEHTOB KaMEHHbIX W apMOKaMEHHbIX
KOHCTPYKLMI, a Takke BcrioMoraTerbHble NporpamMmmei:

— PacyeTHble CONPOTUBMEHUS CXKATUIO KNaaKN U3 KUpNnya;

— PacyeT KMpNUYHOro NPOCTEHKA;

— PacuyeTt Ha cmsaTHKE;

— Pacuet Ha pacTaxeHne.

[d acnpy. IneKTpoHHbIM CnipaBoyHuK MHike He pa.

SENRY

SAEKTPOHHbIN CNPABOYHMK MHXXEHEPA

CJ} E PacyeTHble COMNPOTHBASHHSA COKUATHIO KAGUAKHU U3 KUPNTHHA
MpuEEEHEl PACYETHEIE CONPOTUBAEHMA CKATUH) KNAAKW U3 KEPAMUYECKOTD KMPMUYE U U3 KEPaMUUECKMX KaMHER Co
XKeaeszobeToHHbIE L ENEBUAHEIMM BEPTUKANbHEIMK NYCTOTAMA LWKMPKHHOM A0 12MM Npu BBICOTE pAsa kKnagku S0-150mm Ha Taxenslx
KOHCTPYKLHH pacTeopax.

1 PacyeT KHPMHYHOTO NPOCTEHKA
-..-. ﬂpclrpaMma npejHasHaveHa AnAa pacyeta CEMEHMN KaMEHHBIX KU APMOKaMEHHBIX KUHCprKq“;‘ B COOTBETCTEMM CO
s KameHHbIe 1 >

CHuMM [1-22-81 «KaMeHHbIE U apMOKAMEHHEIE KOHCTPYKUMK».

APMOKAMEHHBIE
KOHCTPYKUHMH

Pac4yeTt Ha cmaTue
MporpaMma NpedHasHaveHa ANA PacyeTa 3NeMEeHTOB KaMEHHBIX U apMOKAMEHHBIX KOHCTRYKUMA Ha CMATHE
{mecTHoe cxxatue) B cooteeTcTeun co CHuMM [1-22-81 «KameHHEIe W apMOKaMEHHBIE KOHCTRYKUWWS.

)

Pacyer Ha pacTsOKeHue

AepessiHHble Mporpamma NpeAHasHAYEHa ANA PACYETA CEYEHUI KAMEHHBIX W aPMOKAMEHHBIX KOHCTRYKUMA Ha PacTAKEHWE B
KOHCTPYKUHH cooteeTcTeMn co CHuMM I1-22-81 «KameHHbIe M apMOKAMEHHBIE KOHCTRYKUAMS.

Vi

OCHOBAUHHA H
bYHAOMEHTbI

BbIXOA

Puc. 6.1

6.1 PacuyeTHble conpoTuBIieHnA CXKaTUio Knagkn n3 Kmpnu4ia

B nporpamme npuBefeHbl pacyeTHble CONPOTMBIIEHUS CXKAaTUIO KNaaku U3 KUpnvMya BCEX BUOOB, @ Takke
KNagkn M3 KepaMuyecKux KamHen CO LeneBuAHbIMU BEepPTUKamNbHbIMW MyCTOTaMU LIMPWHON A0 12MM mpu
BbicOTe psga knagkm 50-150mMm  Ha Taxkenbix pactBopax (tabn.2 CHwll 11-22-81* «KameHHble w
apPMOKaMEHHbIE KOHCTPYKLMNY ).
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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

ACUBTHLIE CONPOTHE/R HHA| CHATHH KNaOKH H3 KHpHUa

BeicoTa paga knaakd B0-150 M ]

PacHeTHbIE GONPOTUBEHMA i GX(ETHI KAGLIH 13 KUNDHYE BOEK BWI0B 1 KEDAMUMECKYK KaMHER G0 LUENESHIHDMM
BERTHKANEHEIMA MYETOTEMM WHPHHON A0 12 MM HE TAKEABIK PASTEOPEX NPH MAPKE PACTEOPA
RETELEENETS 200 150 100 75 50 2 10 4 Bs—
L Katrs pa
300 0,039 0,036 0033 0,030 0028 0.025 0022 0018
2501 0.036 0.033 0.030 0.026 0,025 0022 FTOE] 0016
200 0,03z 0.030 0.027 0.025 .02z 0.018 0016 0014
150 0.026 0.024 0022 0,020 0oia 0015 0oa 0012
125 it 0022 0.020 FIOE] 0017 0014 ooz 0o
100 0o 0.020 0.018 007 0015 0.013 0,010 0.09
75 it} 00 0018 oot4 0013 001 0.0d .07
50 it 00 oo ool 0oin [iliE] 007 0.06
k] 00 00 0o 0.09 0.08 007 0.06 0.04
=
o | [
3HaMeHHA yrasaHel B krodore -
Mputevanis
1. PacHeTHbIE CONPOTHBAEHIWA KNakH Ha PACTBOpaX Mapok o 4 4o 50 CAenYeT YMEHELWATE, NPHMEHAR MOHHKAIOLME 103 BULMEHT I
DBS - ANA KNZAKK Ha RECTKHE LWEMEHTHEIK PACTEOPSY [683 nuﬁaso& HEBECTH MK FﬂHHbI], NETEME M HZBEECTKOERIK PACTEOPAK B BOSPacTE A0
3 mec.; 19 - 408 £NE0AKK HA UEMEHTHEIX PACTEOPAX (G835 MSBECTH MAM MNHHEI] C OPraHMYECKHMM MNACTHPHKATOPEMM,
2. UMEHBIUATE PACHETHOE COMPTHENEHHE CHETHID HE TPEBUETER 4R KNALKH BLICLUETD KAHECTES - PACTEPHEN OB BLINGAHAETCH oA,
ParRY & BEIPESBHMBEHHER W YrINGTHEHWEN PACTEOPA PEHKON. B NPOSKTE YKESEIBAETCA MAaPKa PACTEOPA AnA GBLIMHON KAAAKH W 417 KN&1KKU
MOEEILEHHOMD KaYeCTES.

Bog Cnpaexa

Puc. 6.2

MpepocTaBnseTcs BO3MOXHOCTb NPOCMOTPa XapaktepucTuk 6eToHa B MIMa n krc/cm®.

6.2 Pac4yeT KUPNUYHOIro NPOCTEHKa

lMporpamMma npegHasHadeHa AnNs pacyeTa KaMEHHbIX M apMOKaMeHHbIX KOHCTPYKLUMA Ha cXatue B
cooTtBeTcTBMM cO CHUI 11-22—81 «KaMeHHble n apMOKaMEHHbIE KOHCTPYKLUWY.

3apgaeTcAd MNpPOCTEHOK NPSIMOYrONbHOW WM TaBpoBow opmbl. PeanusoBaH crydanm MnocKoro
BHELLEHTPEHHOro CXaTus MpocTeHKa. BbimonHseTcsa pacyeT npy OEWCTBMM pacTArMBaloWMX U CABUraroLwmx
ycunun. B pesynbtaTe pacyeta npu HeobXxoaAMMOCTM apMMpOBaHUA NPOCTEHKA yKa3blBaeTCs KONMYeCTBO PAA0B
Knagku, yepes KOTopoe HeobXoaMMO yCTaHaBMnMBaTb CETKM C 3adaHHOW SYENKOM U AnamMeTpoM apMmaTtypbl U

(vnn) nnowaae NPoaoNbLHOM apMaTypbl.

Ea PacuerT HHPNHYHOIO NMpoCTe HHa

[ E0METRIS, Ch

ol =

M
i
=
Y
+

MNepepHcoBaTe
b |64 b1 (100 p2 |50

h [l B k2
E;.;'?Ef}.—l.nﬂMHbl 1 S:éf.?;a 400

[v MPOBEPKA 2agaHoro yoqneHqa _ >3»

M arepuan
Tun knagku | TIHHAHEIR 0fBKHD ¥

Mapka kupnya 75 -

Mapk.a pacTeOpa 25 -

Tun pacTeopa HECTEMA G ¥
FavecTen knankW | ofemHos

*APEKTEPUCTHIM APMUPOBEHIA
AprAaTypa: LWar ¥oryToE [rka] 150

ceTEd (BP1 = | EBEepTHkaneHan A -
THn aprdpoBatHA | HoHnenve MeTany.of +

BricoTa pAga

FHPIMMHOR KA3AKH [Fm] i i
PacueTHiii pastep A4ekici
CETYSTOr0 APRAUPOESHUA(R)] 30 i

Thn kutprisa | muctorHent ao 15% |

MNpenenbHan AEPOPMALLA K1SLEW
05 - | led

Ynpyraa xapaktepucTuka | 750

T.15 CHuM 1I-22-81

K.oa®@. nonswsectH 22

Koathd.k pacy.conpaT. KAagkM

cwarke |0.85  pactamenwqe |1

PacuerHei anameTp, [Mm) ©

CETOk, |’ BEPTHEANEHOND

[xoruTOE] 2 APMUPOBAHUS 5

K.om.ycnoemi patioTel KASAKH W apMaTYDE!
l_ Ornestle noEpexd. .

A ] TPELLMHE! W Ap. !

kP62 |1 Koagp.cpoka 1.2

cuitiel Tat 24 CHWM
KPal |y KPaZ, oot sosa. |1

Ha Mzt 20

Yennua Be- Ceit- YeunuA [AMresH, YacTs) Kon-ga Beprikan | Monepeun. Pacyet no 2-my
b = PRLOE SPMATYPA, ([ BorgTE I npeasacHomy
M.te | M.7c™m ‘ 0, 1c Ka Nore |M.refm | O,7e kAanku (| om2 M2/ COCTOAHMID
w |50 57 |5'2 W | ¥ |D |U |D Teom.apakTepHoT. |
cf 1 r |- | | g o o
s | | | [ r | ‘ |U |U |U Mpaewna sHaKoE
MpoYHOCTE Knagke: [To/m2] fogyne ynpyrocTu OTHOCHTENEH. AEPOPaLMIA
HOPMETHEHSA, PacHETHAA o n ’_7
FEREEREE, MECHERETY HauaneHei 176000 Es;;a::eemu 0000758864
Halwarue  [370.96 [184.078 [110 Cpearuit [ceruumil 146513 kparkogpen, | 0000414342
Pacrasmenie |2E |'I 3 ‘5 Ynpyran HapakTepHeTHIS 444 797 Pacuer
APFUPOESHHON KAaaKu
Ha Cpes |11u |55 \11

K.cagpep. MpononEHoro Harvta

8 Koadeuunert zanaca nposHocTw  |1.33851

3anucka
LCnpaeka

ik

Puc. 6.3

3apgaHue NCXOAHbIX AaHHbIX

LLlenykom NeBoOM KHOMKN MbILLM BbIBEpUTE SCKM3 PACCUUTHIBAEMOrO CEYEHUS U YKaXKUTEe ero napameTpbl.

B cooTBeTCTBYHOLUMX OKHaX 3anofnHUTe unu BolbepuTe 13 packpbiBaOLLUXCS CMUCKOB BCe Heobxoaumble
onsa pacyeta gaHHble n3 CHull 11-22—-81 «KameHHble 1 apMOKaMeHHbIE KOHCTPYKLIUMY.

B tabnuue Beegute Yeunus.
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Pasden «KameHHbIe U apMOKaMeHHbIe KOHCMPYKUUU»

HaxxmuTe kHomnky Pacuer.

lMporpamma BbINOMHAET Takke MPOBEPKY 3a4aHHOro ycuneHus. [onyckaeTcsi yCureHue cTanbHOW umu
Xene3obeToHHON 0b6oViMamMu, a Takke CTEPXKHAMW B apMUPOBaHHOM LUTYKaTypKe.

[na 3agaHnsa napameTpoB ycuneHus Heobxoammo yctaHoBuT pnaxok NMpoBepka 3agaHHOro ycuneHust
M Mo CTpenke BNpaBO MepenTn B OUarnoroBoe OKHO ANiA 3aJaHus NapaMeTpoB YCUNEHWS U pe3ynbTaToB ero
NMPOBEPKMW.

THnbi YCH/1e HHA KHPINHYHBIX MpoCcTe HKOB

150 S - War NNaHok, X0MyToE (MM} |C245 j Knacec cTanm
H
- K.nacc apHaTypel
z0 b - WhpkHa nnaHok {rm) ] [PEEAE
,724500 Pac4eTHOE CONPOTHENEHHE
CTanKM (Toimz)

3 d - TOAWKHA NAAHOK (MM}

3 ArameTtp
NONEREYH, XOMY TOE (M)

23000 PacueTHOE COMpOTHENEHHE
apMaTYpBI

|3-“rc-nor< paEHononoqHer + | THA npodka

5 AMaMETP BEPTHKENEHOH
APMATYPEI (HH) |2I:Ix20><3 ﬂ Horep npodina
40 al - TonwHHE oboFmMe! (e UG_R.3RT ?DapMTnaMEHTa @a‘l
|4_ Fonkd.yronKos, NNAcTkiH Kk TN OMMpaHkA ofoFMel,  HoaddMLHEHT
BEPTHEANEHEDS CTEPXHEH

|I'IonH-:-e OMHPaHHE CHUEY b ¥ | 1

8 -mrar roradok (vna) S00=S=H

ID— Mnowaak oAHOMD Yronga,
f -mmarmcu cedermten: hxd (V) CTEQMHA M AP, (M2 )
ID— CyMapHaA NoWwaak
THM YCHIEHNA NPOCTEHKS EETHKAMEH, YEMNEHHA [CHZ)
f* CTankHan ofiofima o Mowaas NonepeyHbLx
XOMYTOE (CMZ/TIM)

" WenezobeToHHanA oboima

Knacc GeToHa ¥E oSofMp
" ApMMPOBAHHAR WTYKATYOKE

C |
- [ B1oTA =] cancel |

Puc. 6.4

Pe3synbTaTthbl pacyeTa

I_IpVI Ha)aTun KHOMKKU pacyeT BblakTCA criegyruine C006L|J,eHV|ﬂ.

I_Ipep,yrlpe)Kp,eHl/le B COOTBETCTBUUA (o}
BbINONHAETCR pacHeT Ha PACTSKEHVE NpOCTEHKa N0 HENEPEBA3EHHOMY CEYEHHIO I'IpI/IMel-IaHI/IHMI/I K 0mn. 418 n 419 CHMﬂ ”—22—81
«KameHHble n apMOKaMeHHbIe KOHCTPYKUNN» (o}
HeaonyctumMocCcTun NpoeKkTnpoBaHnAa n3rmdaemblx n
PacCTAHYTbIX 3JIeMEeHTOB KaMeHHbIX KOHCprKLLVlVl no
HenepeBA3aHHOMY Ce4YeHU0 COOTBETCTBEHHO.

\) B cooTeeTcTeMM € N.4.19 CHWM npoex TaKNX no CEYEHWIO HE AONYCKaeTCa

Apmatypa B KUPMMYHOM MpocTeHke nogobpaHa
WA X€ KaMEHHbI MPOCTEHOK yAOBMETBOPSAET YCNOBUAM
. no nNepBoMy WM BTOPOMY MNpenerbHOMY COCTOsIHMIO 6e3
y MB.AB0p APMATYPbI B KHPMHUHOR KN3AKE BBINOMHEH apmupoBaHusi. Ecnu 3agaHo Henpsimoe apmupoBaHue
(ceTkamn), B okHe KonuuyectBo psgoB knagku Oyget
BblgaHO 4ucrno oT 1 go 5, T.e. yepes3 Kakoe KONM4ecTBO
psOoB  KnagkM  HeobXoaMMO  YCTaHOBUTH CEeTKy C
3ajaHHON A4YelrKon, OuaMeTpoM U KflaccoM apmaTtypbl.
Mpn 3agaHnyM nNpsAMOro apmmpoBaHus (BepTUKanbHble
CTEPXKHM) B OKHEe BepTukanbHas apmaTtypa
oTobOpaxkaeTcs nnowanb nogobpaHHbIX BepTUKarnbHbIX
CTEPXXHEN B CM.

103



BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

HeBo3MOXHO nogobpatb  apmaTypy  wnu
HeapMUPOBaHHbIA  MPOCTEHOK He  YyOOBMEeTBOpsieT
YCMOBUAIM TMPOYHOCTM UM ycTonumBocTU. Heobxogumo

-
\lr) ERTPIEEIE (KB QB 82T [P TS G2 B YBESINYUTL XapaKTEPUCTUKN KNAAKKN, CeYeHne, YBENMUnTbL

XapaKTEPUCTUKN apMUPOBaHUA, WIN X€ CMEHWUTb TuM
apMUpOBaHUs.

B none Mpo4HOCTb KNagKM BblgalOTCS HOPMATMBHBIE U pacHeTHbIE CONPOTMBIIEHMS HEapMUPOBAHHOM 1
apM1MpoBaHHOW Knaaku (B 3aBUCUMOCTM OT Toro 6bina nogobpaHa apmaTtypa, UM HET) No nepeBsi3aHHOMY U
HenepeBA3aHHOMY CEYEHMAM NO pas3nMyHbIM BUAam BO3OENCTBUN.

Mpu HaxaTum KHOMKM 3anucka BbLIBOAMTCS MPOTOKOST UCXOOHbIX AaHHbIX W pe3ynbTaToB pacyeTa
KaMEHHbIX M apMOKaMEHHbIX MPOCTEHKOB.

6.3 PacueT Ha cmATHe

lMporpaMma npegHas3HayeHa Ans pacyeTa KaMeHHbIX U apMOKaMEHHbIX KOHCTPYKUMW Ha CcMsaTue
(mecTHoe cxaTtume) B cooTBeTcTBUM €O CHUI 11-22—-81* «KameHHble 1 apMoKkaMeHHbIE KOHCTPYKLUNY.

Co&

PacueTt KHPHHHHD“ H/1a0HH Ha CMATHE

[eomeTpLA, oM

[ 2] [of Le][] (o] =] (e <] o]

M arepans

" YeouneHue: CETKM, PACNpEnenuTenEHas NaxTa
THA KnaakK | THHAHE ofer ¥
100 TuN ycHneHMa m
tapka pacteopa |75 Cetkw |ppd «| DvHapacnpea. ,_
Prap P | | J namTel - Lo, (o)

Beicora pAga
KWPMMYHOM K.NaggM [mra)

Mapka kuprivia -

=
Tun pacTeCpa WYCTEMN G ¥

77

-

h

h

|
|

d- MIHPpHHA OINOPHOTO ¥HacTKa

La |

KavecTso knagku | obeHoe -
Tun KUpNAYa | yctotHemi o 1 -

Marepran Ganku [paHaSanku)

KenesoteTonH *
Hnpyraq xapakTepyeT. (1000
n

PacusTHLIN pasmep AuekiKu
CETYATOrD APMWDOBAHHA (M)

30 hd

PacysTHEIR gHameTp ceTok (M) |3

I03 . YycNoEME patBioTEl GETOHS H SPMATYPE!

Ac- oAb CMATHS knank 7.15 CHU - ket 1 kpez |1
" l_ 5 ,— (Rt MO EET: . KPal |1 KPa2, ocofbie Bozg. |1
D a |40 ° Koo . K pacy.cONROT. KAGKA | K.oagg. cpoka cayxde [100, 50
h |51 be L [TH,IQ_IM] cokaTHe |1 pacTaxennes |1.25 25 ner] Taf.24 CHul 12
Mnowaie carka (cm2)
5 A e cymmaprie YeuHA [MecTHsIe] ESELBB” CyrnapHan
&+ MpamayroneHas an. MNac | Macim | CGrc Nre | Mac*m | QOre CETOK. MecTHas
pd ;
- Tpeyronnadaniopa | 2 Foy 8500000 |23 A7 7.3 19 5
" Japate W L L
Pacuet no 2-my
MpoYHOCTE KnaakM: [Te. /2] HayaneHeIA Mogyne ynpyracTy (272000 [ npenenerony
HOMATHEHSA pacHeTHaA NepesAzanHoe y COCTOAHMIG
W HEMNEPEEASEHHOE CEYEHME] NPYran RaPaKTERHETHES 833473
SprUPOESHHON KN30kH Mpagvna sHakos
Citarue |250-5?5 |1 gl M &k SE MBS HANDARK EHLA 23039
CHATHA B KNadke :
Pacrsenie |36 18 2 CeaHHE HaNDAKEHIA -230.392
CHATHA B KNadke Sanmcka
Cpes |1 30 |85 |‘| 5 PacueTHoe conpoTUBNEHWE 237.932
KNAKH HE CHMATHE Crpacka
Warug |25 |'| 2 Koads, sanaca 1.03273 -

Puc. 6.5
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Pa3sdern «KameHHble U apMOKaMeHHbIE KOHCMPYKUUUY

B HwxecneaytoLeln Tabnvue npuBeaeHbl pacydeTHbIE BUAbI CEYeHU Ha cmaTme (Bcero 11 Tmunos).

Ne Bua ceyeHus
’ -
h a} h 5
b b
a - IMHPHHA OTMOPHOTO Y4acTKa a-ITHPHHA OMOPHOTO YIacTKa
Ac- IITOWA> CMATHS Ac- ILTOAML CMATHA
h bc h Ac
m L
be Ac b
c
=
b HHb=2hHHl b Wl b=2n i L
a - [IyOHHA 3a/1eIKH DaIoK a - riyGuHa sanenky Sanok
be - mmpuHa Ganku be - muprHa Sanku
lNpumeyaHue.
CeobogHoe onupaHune 6anok Ha CTeHbI.
BapuaHT pacyeTHoro ceyeHus BbibUpaeTcsi aBToMaTnUYecku ucxoas U3 pasmepos b, h.
,5
a
b
bpa
a,b-pazmMepeI OOPHOTO yIACTKA a - IIHPHHA OIOPHOTO ¥4acTKa
Ac- IIOmMaah CMATHA Ac- mnonaasL CMATHA
7
a
1by L, h b h
d - AIHHA ILTOIadKH CHMATHA a- l“J'IyGHHa 3a7eJIKH
b - mupuHa pebpa (MHTACTPLI} b - mupuHa pebpa (IHISACTPbI)
Ac- IITOIIATE CMSTHS Ac- ILTOIAAEL CMSTHS
ber!
9

bg
L
Tmaz

a - VTHHA ONHPAaHHS DATKH
be, he -mmpuua, peicora Sanku

lpumedaHue.

L

Tmax

a - JJIHHA ONHPaHHA DATKH
be,hc-mupHHAa, pEIcOTA GATKH

b = a0 — nonesHas anuHa onopbl Npu cBobogHom onupanuu Mpu b>0, b<=a — onunpupaHue Ha

pacnpegenuTenbHyto nnacTnHy asi4cm.
Lnn. — wupvHa pacnpegenuT. nanTbl
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BnekmpoHHbIlt ClNPagoyYHUK VIHXeHepa

Ne Bua ceveHusn

T £ El

Ay y
a- ANMHHA OMHPAHHS SanKu a - JUIHHA OMHPaHHs JankH
be,hc-mmpHHEAa, BRICOTA BankH be,hc-mupuHa, BRICOTA fanku
BapuaHTbI: a), 6). BapwuaHT: B).

lMpumeyaHue.

h — TonuwurHa BUcsaYen CTeHbI

6=H, — skBuBaneHTHas BbiCOTa paHabanku

b =s=1.57H,

(8, b — BEIMMCHIAOTCA)

Ona BapuaHTOB a), 6), B) pacnpedeneHve pAaBfneHUs BbibupaeTcs aBTOMAaTUYECKW, pacyeT
BbINOMHAETCS Npy KoadpduumeHTe NONHOThLI 3Ntopbl AaBneHns Pp=1.0.

T

1 Ho=|d
he
L N

bla b

fy
a - JIHHA ONHpaHHA DanKH

be,he-mmpuna, peicoTa Hanku

A

BapuaHT: 1)

lpumeyaHue.

[na BapwaHTa r) npy NpoBepke KNagku Hag KpanHuMK Gankamu (nepemMblukamu) u paHgbanku
3aJalTcs a, paBHOE ANWHE OMOPHOro yvactka paHabankum n w=0.5 — Ko3a(pDULMEHT NOMHOTHLI AMNOPbI
AaBreHus.

3apaHue ucxoaHbIX AaHHbIX

LLlenykoM neBow KHOMKM MbILLN BbIGEPUTE 3CKN3 PACCUYUTLIBAEMOrO CEYEHMS N YKaXKUTE ero napameTpsbl.

B cooTBeTCTBYIOLMUX OKHAxX 3anofiHMTe unm BbibepuTe M3 packpbiBalOLMXCA CMCKOB BCe HEOOXOAMMbIe
ans pacdeta gaHHble 3 CHull 11-22-81 «KameHHble n apMokamMmeHHbIe KOHCTPYKLUNY.

B Tabnvue Beeante Yeunus.

Haxmute kHonky PacueT.

P93y11 bTaTbl pac4yeTa

B none I'Ipouuocn: KnagKu BblAaloTCA HOpMaTUBHbIE N pac4YeTHble COoMpoTUBIEHNA HeapMI/IpOBaHHOVI n
apMMpOBaHHOVI Krnagku (B 3aBUCMMOCTM OT Toro, bbina nu nop,06paHa apmaTypa) no nepeBdA3aHHOMY U
HenepeBA3aHHOMY Ce4YeHNAM No pasyindHbIM BUgamMm BO30ENCTBUN.

|_|pl/l HaXaTuM KHOMKM 3anucKka BbIBOOMTCA Tabnuua WCXOAHbIX [OaHHbIX C 3adaHHbIM  BUOOM
paccynTbiBaEMOro ce4eHna n Tabnuua pe3ynbTaTtoB pacyeTa.

6.4 Pacu4eTt Ha pacTskeHune

lMporpaMma npegHasHadeHa Anst pacyeTa KaMeHHbIX M apMOKaMEHHbIX KOHCTPYKLUA B COOTBETCTBUM CO
CHwuI 11-22-81* «KaMeHHble 1 apMOKaMeHHbIE KOHCTPYKLMWY. [porpamMmma BbINOMHAET NPOBEPKY MPOYHOCTY, a
Takke NpPoBepKy U noadbop HeobxoaMMOW pacyeTHOW apmaTtypbl MpU pPacTsSKEeHWUM MO MNepeBsi3aHHOMY U
HenepeBsA3aHHOMY CeYeHUsAM, NpU pacTshkeHun ¢ n3rmbom, a Takke NpyM MECTHOM pacTshKeHuu (OTpbIB aHkepa)
Nno NepeBsA3aHHOMY CEYEHUIO.
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Pasden «KameHHbIe U apMOKaMeHHbIe KOHCMPYKUUU»

Eﬂ Pacuer HHPNHYHOID NpoCcTe HHA HA PACTAKE HHe

[earMerpu9a, o

g B

B &

sy

S —t—

b {100 h |51 hpacy.

i arepuant
Tun knagku |rnHHqulﬁ 06bIKHOES ¥

100
75

HECTEMA Gez 0 *

K.auecteo knagkM | ofibiHoe -
Tun kuprya | nycTorHem o 15%

MpeaenbHaA AePOPMALKA KASIKH
0 | “led
Ynpyras xapakTepuctika  |[1000

T.15 CHul 1I-22-81

b apk.a KHpnMua -

Mapka pacTeopa hd

Tun pacTeopa

% APAKTENHCTHIM APMMPOBAHWA

ApMaTypa; wWar #oryToE [Mra] | 150

ceTkd |BP  w| EEPTHEANEHAA (A W

Tun AprHPOEaHIA |CE—'TKH + BEFTHEANEHE ™

BricoTa paga kaaaku (k) 77 -

Fazmen auebiku ceTok, (]

a0

-

PacueTHeit auamerp, [para) ;

CETOK, BEPTHRANBHOTD g
[#oryToE) SPMHPOBEHHA

K.oa . yenoEMi patoTel KNS0KM 4 SprMaTyYpEl

OrHeBRIE NOBPEHL, |1_

E?Zf ihunm 1 S:.::;a 300 Koadd. nonsysecti 22 kpet 1 TpewWwmHL M ap. KP3
) K@, K pacy. CONPOT. KAk | KPgz 1 Koagd.cpora caprtier 1.2
Mpoeepra Maowage 117 T |1— R Iﬁ Taf.24 CHull
[~ SanaH. youneH. SHkepa ohi2 : kPal 1 KFa2, ocofble Bozaed. |1
Hounua Be- E:; YicHnua [QnHTensH. YacTs) E;;"DBBD ESSIT;';SQ- EDDNTETD;HH- v Epagqu;::oi;w
Te g
MW, 7o | M, 7o | 0, 1e P lxa N.tc | M. 7em | O.1c knadku | om2 cr2 N COCTOAHMIO
) Hn 87 ps — [ [47.0000 |7.900000 [1.900000 p p p memmmewmw
| | | [ | | o o o
'S | | | [ | | ||j |D ||:| Mpaguna sHakos
MpoyHoCTE knake: [Toim2) tooyne ynpyrocTi COTHOCMTENEH, AEthopraauHM
IR 5 [PIERIEET Ha4ankHsIi 544000 Monzysecty  [-0.000396482
NEPEEAZEH, . HENEPEEAS. Cad. Cpeniie
Wa Cwarve  [340 [170 [170 Cpearui [cekywmi] [233182 kparkogpen, | 0000334397
FacTameHue |35 |18 |8 Ynpyran xapakTEpMCTHR S |1[||:||3 Pacuer |
= = & APMUPOBAHHON KAa0KMH
salipzs | | | K.oa b, NP0 oEHOND MErea 0.952353 3anucka
Ha Marud |25 |12 KoompuuMeHT sanaca nposHocTd  |1.14662 —

Puc. 6.6

npeﬂ,yCMOTpeHHble TUNbl paCYETHbIX ceyeHum npencrtaBreHbl B HVI)KeCJ'Ie,D,yPOLLI,eﬁ Tabnuue.

Ne n.n.
PacueTHOe
Pagwno MpumeyaHue
ceyeHue
KHOMKa
1 .:“II, il

=

MpoBepka Ha pacTsHKeHne No He NnepeBs3aHHOMY
CEYEHMIO

Fw———

—

I'IpOBepKa Ha pacTtdaxXeHune no nepesA3aHHOMY Ce4eHUKo

I'IpOBepKa Ha pacTaxXeHune n n3rnd no nepeBdA3aHHOMY
Ce4YeHunto
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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

Ne n.n.
PacueTHOe
Pagwo MpumeyaHue
ceyeHue
KHOMKa
4

& |

[MpoBepka Ha MeCcTHOEe pacTskeHue (OTpbIB aHKkepa) no
nepeBs3aHHOMY CEYEHUI0

3apaHue ucxoaHbIX AaHHbIX

LLlenykoM neBoW KHOMKM MbILLN BbIBEPUTE 3CKN3 PACCUUTLIBAEMOIrO CEYEHMS N YKAXKUTE €ro napameTpsbl.

B cooTBETCTBYIOLLMX OKHAX 3anofiHUTe Unm BbibepuTe M3 packpbiBalOLLMXCA CMMCKOB BCE HEOOXOAMMbIE
ans pacdeta gaHHble 3 CHull 11-22-81 «KameHHble n apMokamMeHHbIe KOHCTPYKLUNY.

B Tabnuue Beeante Yeunus.

HaxmuTe kHonky Pacuyer.

PesynbTaTtbl pacyeTa

B none MNpo4HOCTb KNagku Bbl4alTCA HOPMATUBHbIE U pacyeTHble CONPOTUBIEHNSA HEaPMUPOBAHHOM 1
apMupoBaHHOW Knagku (B 3aBMCMMOCTM OT Toro, bbina nu nogobpaHa apmartypa) no nepeBs3aHHOMY WU
HenepeBA3aHHOMY CEYEHMSAM NO PasnMYHbIM BUAAM BO3AENCTBUN.

Mpn Haxatum kHOMKM 3anucka BbIBOAUTCHA Tabnvua WCXOAHbLIX [AaHHbIX C  33adaHHbIM - BUOOM
paccunTbIBAEMOro ceveHus n Tabnuua pesynbTaToB pacyeTa.

6.5 Pacuet no [1bH B.2.6-162:2010

lMporpaMma npefHasHadyeHa AnNs pacyeTa KUPMUYHBbIX NPOCTEHKOB MPSMOYrOfbHOroO U TaBpOBOrO,
[BYTaBpPOBOrO M KPECTOBOrO ceyvyeHusi B cooTBeTcTBUM C TpeboBaHuamum OBH B.2.6-162:2010 «KameHHble n
apMOKaMeHHble KOHCTPYKUuuM». BbinonHseTca nposBepka MpPoOYHOCTM U nogbop HeobxoaMMOon pacyeTHoW
apmartypbl. BeinonHaeTcs Takke npoBepka 3afaHHOro YCUMEHUS! KUPNUYHbIX MPOCTEHKOB.

O6wwin BUA AManoroBoro OkHa npeacTaBneH Ha puc. 6.7.

_—) |

X APAKTEPUCTHKM SPMUPOBSHHA

& Pacuer KMpnuuHoro npocredka no [ABH B.2.6-162:2010 (EN 1996-1-1:2005 Eurocode 6)

[eoreTpua, o M areprane:

oE R g
oy g2,
RN

bilb "L, | b2

LLL__l

MepepucoeaTe

b [# gy [0 o 150

h {350 K |25 h2 |25

Tun kuprvua | [10PMET.GETOH Boku ae v
Tun pacteopa | TOHKOCAOAHEI KNEeEC ¥
K.nace npouH.kunpuya - b (MNa) | 3.5 >
F.nace npov.pacteopa - frn (M a] m
K.auecTEn knagku | NOEEIWEHHoS - T
CeolicTea Kupr. 'W

MpeaenbHan QedopMauna Kiagkn
0 | fle2

Ynpyran sapakTepUcTURE  [7R)
Ta6.P14 JEH B.2.6-162

K.om . nonsyyecty Ta6.8.9 25

Apraatypa: LWar ®oryToE () (150
ceTkM |BP- | BEPTMKANEHAA |AZ4OC
TN SPMUPOBSHUA | CETKM + BENTHKANEH ¥
Bricota pAga ’—_|
KMPIHYHOM KAS0EH [Mr) 200 h
PacyeTHell pastep Avetitu

CETYSTOrD SPrHPOEAHUA(MR) 30 d
PacuyeTHEIi auateTp, [bbd] :

CETOK, ,— EEpTHEANBHOMD
[oryToE] 3 APFMPOBAHKA &

K.z, yon0BMA paBoTEl KAALKH M SpMaTypEl
’_ OrHessle NoEpexa, ,
Shcl TRELLMHE! M 0. !

Ko, Bricora
pacHETH. AndHbl || atama |0 K. e, K PACUETH.CONPAT. KAAAKM : Kpgz |1 E::;&';UE::;;C:M 15
™ MPOBEPKA 3agaHoro youneHua _ > eaie |1 PACTAKEHHE |1 KPal |1 KPaZ, ocotele sosa. ’1_

T Be. | Ceir K.omged.nepexona k 07 Koneo Beprukan|| Monepesr. | Pacuer no 2-ry
. Tep |crau | SIHTEABHYCHAHAN PAdoE SpMATURA, || komyTil NMpEAEN. COCTOAH,
M.tH  [[M, mHa|| @, maH Ka | Macwras yowma, KASMRH || orl C2/mm HyeT nonzyuecT
i MPH BOSBENEHHA
@ [-4000 [300 [400 | | e |0 0 E
Mera HiotoHel, mH™, * il [E0M.%apakTEpMCT.
o | | il e | 0 IE:
Mera Hiorode!, rH . IS n
i | | | r [~ || ToHH cHbL, TCRM, TA |D |D |D PaEna sHakos
KMOTPaM CHIEL Kricm, Y

OTHOCHTE NBH. AEPOPMELMA

MonzysecTd  |-0.000319829
CpeaHue

kparkospen, |7-7o41e-005
7a0 Pacuer

MpouHocTe kaaaks: [MMNa]
HOPMETHEHSA, pacyeTHasA

NEPEEAZIAHOE, HENEPEBAS.CEM.

Ha Cwarwe  fk |1.25 fd_sf |1 f4 |0.9
Pactamenme fxk2 (0.2 fuk1_ef| 0.1 fxk1 (0,08

Ha4aneHeli 1200
Cpeghui [cekywwi] |1095.67

Ynpyran ®apakTepucTHRa
SPMUPOBAHHDN KNa0kH

walpes  fvk |07875  fed |0.35 fuko |016 Koadd, NpoaobHoro Maruta 0.863654 3anmcka
Ha Marnd el |08 fud 012 Kosddun. sanaca npodHOCTH 1.84778 Crpagka

Puc. 6.7. O0Owmin B1O aManoroBoro okHa
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Pasden «KameHHbIe U apMOKaMeHHbIe KOHCMPYKUUU»

Mpy pacuyeTe KMPMUYHBIX MPOCTEHKOB TABPOBOrO, ABYTABPOBOIO M KPECTOBOINO CEYEHUsI (YCUIEHHbIX

NUNSCTpaMn B pacyeT NpMHMMAaeTCs ANMHa NonepeYHon CTeHbl — b1, Kak MeHbLUee U3 3Ha4YeHUn (CM. puc. 6.7):

bl <= 0.4*HaTtaxa + b;

bl<=h;

bl <=12*h1 +b.

Tunbl KUPMMYHOW KNaAKKU, pacTBopa 1 Mapku, NPedyCMOTPEHHbIE B pacyeTe, NpUBEAEHbl Hke B Tabn.1.

3apesepBUpoBaHHble BUAbI MaTepuanoB CTeH
Tabnuua 1

MaTepMan CTEeHbI

1 | Knaccbl npoyHocTu pacteopa fm (MIa): 20, 15, 12.5, 10, 7.5, 5, 3.5, 2.5, ... 0.4, 0.2, HyneBoM
Knaccbl NnpoyHOCTH (XapakTepuctudeckon) kupnuya, kamus fb (MMa): 30, 25, 20, 15,... 1.0, 0.7, 0.4
(npw 3anonHeHun nNycToT Krnagknm 6eToHOM — knacc npovHocTn BeToHa: fck — xapaktepuctudeckas
NpoYHOCTb Ha cxaTtue, fcvk — npoyHocTb Ha casur: C8\10 —C25\30 no T1a6.3.1 BH B.2.6-98:2009 — B
OAaHHOV BEpCUUN HE peann3oBaHo )

Knpnuny rmmHsiHbIA 06bIKHOBEHHbIN

Knpnuy cunmnkaTtHbl

BrGpokmpnunyHas knagka

KamHu 1 KpynHble cnioluH. 6noku n3 6etoHa Hpsiga >50 cm

OO IWIN

KaMHM 13 cnnowHbiX BGETOHHbIX, MTMNCOBETOHHLIX, MPUPOAHBLIX U Ap. Ha nopucT. 3anonH. Hpspa=20-
30cm

~

Bnokun nyctoTHble 6eToHa, wnakobeT. n ap.(nyctot.) Hpsiga=20-30cM (HeaBTOKNABHOIO TBEPAEHWS)

8 | MpupoaHble kamMHKU (NpaBuIbH. (POPMbI) HA3KON MPOYHOCTH
(MUNEHbIX N YUCTOW TECKN)

9 | MpupoaHble KaMHKU 13 pBaHoro byTa

10 | byto6eTOH HEBMOPMPOBAHHLIN

11 | bytobeToH BUGpNPOBaHHbIN

12 | MopucTble 6eTOHHbIE GIIOKM aBTOKMABHOIO TBEPAEHUS

Mpw cpeaHeit nnoTtHocTn 400kr/M° 1 Gonee (cm. Tabn.3)

13 | BeToHHble BNOKM N3 NETKUX, AYEUCTbIX, NOPN30BaHHbIX OeToHOB (aBTOKJ'IaBHOFO TBep,Cl,eHI/IFI) — Knacc

onpepgendaeTca no cpenHeﬁ nnotHoctn D

14 | 3ape3epBUPOBaHHbIE TUMbl APMUPOBAHUS CTEHbI :

0-6e3 apmupoBaHus; 1-apMmMpoBaHne ceTkamu,
2- BepTukansHoe apmupoBaHue,

3 - CeTKM 1 BepTUKanbHOe apMMpoBaHue

4- BepTuKanbHOE BHELUHee yCuneHue

MpeoycMoTpeHbl cnegyoLwme TMnbl pacTeopa:
- cTpouTenbHbIn pacteop fm<5 H/MM?;

- CTpouTenbHbIN pactBop fm>=5 H/MM?;

- NerkmMmn ¢ NioTHOCTbIO <=800KF/M3;

- Nerkmmn ¢ NioTHOCTbIO >800KI’/M3;

- TOHKOCJIOMHbIN KINeeBoW, LleMeHTHbIEe NacTbl.

KauecTBO Knagku:

Hwu3skoro kavectsa — rpynna 5;

O6bIyHOE —rpynna 4;

MoBbIWeHHoe — rpynna 3, rpynna 2,

Boicwee — rpynna 1 (paclwmBka WBOB UMW BCe BEPTMKAsbHbIE LUBbI KNagKy 3anosfTHEHHbIE PAaCTBOPOM).
MpoyHOCTb Ha cxaTue pactBopa fm MCNonb3yemoro B ropM3oHTarnbHbIX LUBAX apMUPOBaHHOW Knaaku

[OMKHA BbiTb fm>=2 H/MM® (~204 Tc/M®), ANS apMUPOBAHHOI KNafKW C 3arofiHEHMEM BEpTUKaNbHBIX LIBOB
fm>=4 Himm’.

Knacc npoyHocTn 6€TOHHOro 3anofiHEHMS BEPTMKANbHBIX MYCTOT KIaAKu JOIDKEH ObiTb He MeHee C12\15.

Harpy3ku

Ha npocTeHok 3a4atoTcs NOMHbIE pacyeTHbIE YCUIUSA 1 ANUTENbHAas NX YacTb:
N - npogonesHoe ycunue, 3Hak “-* cxaTtue (TC);

M - MOMEHT, NONOXMUTENbHbBIA MOMEHT pacTarmBaeT pebpo (TC*M);

Q - casurosas cuna (TC).

Ecnu gnntensHasa 4yactb yCUnuin 3agaHa paBHOW HYMK0, TO NPUHMMAETCS, YTO
Nan. =N/1.2; M an.= M/1.2; Qan.=Q/1.2
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KMpnuya u pacteopa, TUMOM U KAa4eCTBOM KUPMWUYHON KIagKu.

[MpOYHOCTHBIE XapaKTEPUCTMKN MaTepuana CTeHbl MPUHMMAKOTCHA B COOTBETCTBMM C 3a4aHHBIMU Mapkamu
Mo okoHYaHUM pacyeTa 3TU AaHHble COXpaHATCA B 6roke aaHHbIXx MHcbopmauum K pacuyeTy.

I'IpM 3aJaHun YNpyrom xapakTepuctukn knagku =0, ee 3HaveHue onpegendaeTca nporpaMmmMmHoO. Bce

pacyeTHble MPOYHOCTHLIE XapaKTEPUCTMKM MaTtepuana NpUHMMAaloTCs aBTOMAaTMYECKU MCXOAs U3 3afaHHbIX:
Kracca KMpnu4ia unm KaMHsi, Knacca pacTBopa, Tuna pacTBopa, kauecTsa knagku (cMm. Tabn.2).

Tabnuua 2
Ne
nn XapakTtepucTuka maTepuana O6o3Hau.

1 PacyeTH. conpoTuen. Knagku cxaTuto fd = fk/ym

2 Pac4yeTH. conp. Knagkv pacTsbk. N0 HeNepeBA3aHHOMY CEYEHUIO fxdl

3 Pac4yeTH. conp. knagku pacTsik no nepeBsa3aHHOMY CEYEHUI0 fxd2
YcnoBHas pacdeTHasi NPOYHOCTb apMMPOBaHHOM kKnagku Ha u3rmb no | fxd2_app
nepeBsi3aHHOMY CEYEHUIO

4 PacueTH. conp. knagku uarndy. no nepeBsa3aHHOMY CEYEH. fxd

5 PacueTH. conp. knagku uarnby. no HenepeBsi3aaHHOMY CEYEH. fxdl

6 PacueTH. conp. knagku cpesy no nepeBsisaaHHOMY CEYEHMIO fvd

7 PacueTH. conp. knagkv cpesy no He NepeBs3aHHOMY CEYEHUI0 fvko /ym

8 XapaKkrepucTnyeckas HadarnbHasi NPOYHOCTb Kragku caBury fvko

9 XapakTepuctmyeckas NPoOYHOCTb KNaaku Ha COBMr: fvk<=0.065fb
fvk=fvko+0.40, nnn fvk=0.5fvko+0.40,, ecnn He Bce BepTuKanbHble WBbI | fvk<=0.045fb
KNagku 3anofiHEHbl PaCTBOPOM

10 XapaktepucTuyeckass NPOYHOCTb Krnagky npu u3rmbe no HenepeBsizaHHoMy | fxk1
CEeYEHUI0

11 XapaktepucTuyeckass NPOYHOCTb Kragku npu m3rmbe no nepessAs3aHHoMy | fxk2
CEeYEHUI

12 XapakTtepucTtnyeckas NPOYHOCTb (BpemeHHoe conpotusnexue) | fk
HeapMMpPOBaHHOW Knagku

13 HopmaTtuveHas cpegHsis NPOYHOCTb KaMHS Ha cxaTtue fb

14 [MpOYHOCTb Ha CXKaTue CTPOUTENTLHOIO pacTBopa fm

15 BpemeHHOe conpoTuBneHne apMnpoBaHHoOW Knagkm Rsku fxd2_app * yu

16 Ynpyras xapakrepuctuka knagku g = Eq / Ru o, =Eq/fd
HayvanbHbIn MOAYyNb ynpyrocTu knagku Eq = ap * Ru Eo=0qp *fd

17 [MpeaenbHbI KOSPPULMEHT BIUSAHUSA MNON3Yy4eCTU P,

18 Ynpyras xapakrepuctuka apMnpoBaHHOW Kraaku o =Eq/fxd2_app

o = Eq/ Rsku

MpPOYHOCTHbIE XapaKTEPUCTUKM apMaTypbl U TWMbl apMUPOBaHUS (CeTyaToe Wnu BepTUKanbHoe +

ceTyaTtoe) MNpYHMMAlOTCH MO 3ajaHHbIM Kraccam apmaTypbl B cootBetctBum ¢ ACTY 3760-07* “[Npokat
apMaTypHbIi”.

Ta6n.3 H/Mm*=Ma (=kr/cm?).

XapaKTepI/ICTI/NeCKaFI Ha4varnbHaa NPoO4YHOCTb Knagku Ha caBur, Npy HyneBoM CXXaTtun — fvko npmeegeHa B

Tabnuua 3
CtpouTtenbHbIA pacTBOp TOHKOCNONHbIN Nerkun
OnemMeHTbI KAMEHHOM KNnaaKu obLwero npMmeHeHus nNo CTPOUTENbHbIN CTPOUTENbHbIN
Krnaccy npo4YyHocTH * pacTBop (kneeBown) pacTBop
Knpnny rmuHsaHbIN 06bikHOBEHHBLIN | M10 - M20 0.3 (3.0)
M2.5- M9 0.2 (2.0) 0.3(3.0) 0.15 (1.5)
M1 - M2 0.1(1.0)
Kupnuy M10 - M20 0.2 (2.0)
CUNNKaTHbIN M2.5- M9 0.15(1.5) 0.4 (4.0) 0.15 (1.5)
M1 - M2 0.1(1.0)
BetoH M10 —M20 0.2 (2.0 0.3(3.0) 0.15(1.5)
MopucTbin 6eToH (aspok n ap.) M2.5- M9 0.15(1.5) 0.3 (3.0 0.15 (1.5)
Brnoku 3aBoAcKOro M3roToBneHus,
06nNLOBOYHbIV npupogHein | M1 — M2 0.1(1.0) 0.3(3.0) 0.15 (1.5)
KaMeHb

OCTY-MN BbB.2.7-126 He cooepXxuT ao6aBok.

*[lpn ycnoBuMM 4UTO CTPOUTENbHLIN pacTBop obuiero npumeHeHus marotosneH no OCTY b B.2.7-23,
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OCHOBHbIe pac4yeTHbIe NpeanoCbLINTIKN

Mpn npoBepke NpoYHOCTU 1 Noabope apmaTypHbIX CETOK B MPOCTEHKAX YYMTbIBAKOTCA 3aaHHasd BbICOTa
paaa KUPNUYHOM KNagku, pasMep siYerMKu ceTyaToro apMMpoOBaHUA U pacyeTHbIN AMaMeTp CeTyaToro u
BepTUKanbHOro apmmpoBaHus . [1oatomy, ecnn B pesynbTaTe nogbopa cet4aTtoro apMmMpoBaHus BbloaeTcs
coobueHne “ApmupoBaHMe He obecnevyuMBaeT MNPOYHOCTb Ce4vYeHus”, — HeobXoaMMo yBeNnU4YUTb
pacyeTHbIN gUamMeTp UM YMEHbLUUTL pa3Mep AYEeNKUu ceT4aTtoro apMMpoOBaHUSA, NMMO60 U3BMEHUTbL PEXUM
noabopa apmaTtypbl Ha “CeTyaTtoe + BepTuKanbHoe”. Torga npu HegocTaTOYHOM CETYaTOM apMUPOBaHUM
nporpaMmma aBToMaTU4eCKM NepengeT B pexxumM nogdopa BepTUKanbHOW apMmaTypbl.

Mpn onpegeneHnn koaddurumeHTa NnpogonbHoro narnba ®,, BolumcnaeTca rMbkocTb anemeHTa Ah, Ai ¢
y4yeToM KoacpdmumeHTa pacyeTHOM AnvHbI (BbICOTbI NpocTeHka H) - p,. Mo ymonyanuto npunato p, =1.0 ( gns
Cny4yas LapHMpPHOro OnNMpaHus Ha HenoaBWXKHbIE OMNopbl).

A= Hg [t ; i =Hef /i

Hs = Hataxa * p, ;

roe t - TONwWKnHa CTeHbI, UM tg - 3dEKTUBHAS TOMLLMHA CTEHDI,

H - pacyeTHas BbICOTa CTEHbI; | — MEHBLUUIN pagnyc NHepLmu;

A - TMBKOCTb KMPMMYHOW KNagku He OOJDKHA NpeBbiwaTh 27

KoaddurumneHT pacyeTHON ANUHbI NPOCTEHKa MOXET OblTb U3MEHEH.

Mo xoay pacyeTa BbINOMHAIOTCA criegytowmMe NpoBepKu.

1. TlpoBepka HeapMUPOBAHHbIX KaMEHHbIX KOHCTPYKUMA Ha oxatue npocteHka (Mo Hecyllen
cnocobHocTN).

N<=®,*ybl *fy*L *tg,

rae @y, - K0aPuMLUMEHT yyeTa rMBKOCTU N IKCLEHTPUCUTETA CedveHns onpegenseTca no npunox. K bH B
BMAe:

¢M = Al e —u2\2
€ - OCHOBaHWe MHaTypanbHoro norapudgma;
A= 1-2ep/ty;

u=(A -0.063))/(0.073 — 1.17e(/ 1);

A= He; / tes *(FJE)™;

tef - achdpekTnBHAsS npMBeaeHHas TOMNLWMHA NPOCTEHKA;

€y — SKCLIEHTPUCUTET Ha CpeauHe BbICOTbI CTEHbI:

€y = €n T e T €t

rae em = Mpacy / Npacu;

€init — HaYanbHbIN SKCLLEHTPUCUTET, YYUTbIBAIOLLMIN HaYamnbHble HEOOCTATKUN €jit=h«/450.

e, =0.002* @, * Hgs / ter * \/_( e,*t) 9KCLLEHTPUCUTET OT NON3YYECTN MOXET HE YUMUTbIBATbCS, ecnn A, =15
(pexomeHayeMas BenuymHa rmbKoCTM A1 CKaToM YacTu NPOCTEHKA);

yb1 - koadbdwmumeHT ycnosun paboTbl knagku (BrvMsHWE MOBPEXAEHWW, YCUIeHus, cnocoba onupaHus
NpOCTEeHKa 1 ap.);

fd — pacyeTHast NPOYHOCTb CXaTUSA KNaaKu;

L —anvHa ceveHnst NpoCcTeHKa.

Ecnun nnowanb cedeHns npocteHka As mMeHee 0.1v% B pacyeT BBOAUTCA MOHWMXKaKOLWMIA KO3 PUUNEHT
(p.6.3) k = (0.7 + 0.3 As);

2. MNpoBepkKa Ha BHELLEHTPEHHOE CXXaTtue ¢ N3rnbom.
N<=@;.fg*Lc*ter,

rae @1-( @, + @ )/2;

D _ KO3a(hDMLMEHT ydeTa rMOKOCTU CKATOM HYacTu CeYeHUs;
L¢ _ANWHa cXaTon YacTu cevyeHust NPOCTEHKA;

A _nnowagb CXaToro ce4eHus NPoCcTeHKa.

3. MNpoBepka HeapMMPOBaHHOW CTEHbI HA NPeAernbHbIA MOMEHT NPY rOPU30HTarbHbIX BO3AENCTBUAX:
M <=fxd *W, M <=fxd1l_app * W,

W- yrnpyrum MOMEHT CONPOTUBIEHUSA HA eAVHULY ANWHbI WU BbICOTbI CEYEHUS;

fxd - pacyeTHas NPOYHOCTb Krnagku nsrnby no nepeBsa3aHHOMY CEYEHMIO;

fxd1_app = fxd1 + oy;

Mpy NOCTOSIHHOM CXXaTuK CTeHbI U NpuHUMas o, <= 0.2 fd.

4. NpoBepKka HeapMMPOBaHHbIX KAMEHHbIX KOHCTPYKLMI Ha Cpe3 NO ropuM3oHTarnbHbIM HenepeBsi3aHHbIM
Wweam (No HecyLen cnocobHOCTU) — NPUHUMAaETCH MEHbLLEE:

V; <=vyb1 (fvko/y y+0.4*0y)* A.;

V; <=fvd * Lc * tef ,
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roe

fvko /y v _ pacueTHOe conpoTuBneHne cpesy No HenepeBs3aHHOMY CEYEHNIO;
O _CpeaHee HanpsbkeHne cxaTus;

[Mpn NOCTOAHHOM CXXaTun CTeHbl U NpuHMaga oo <= 0.2 fd.

5. MNpwn pacyeTe No BTOpomy npenenibHOMY COCTOSIHUIO BbIMOMHAETCH C Yy4eTOM ANUTENbHOro Moayns
nonay4ecTu: Ejong:

Elong = Ek/(1+¢°°)v

®.. — npeaenbHbIN KO3PMUUNEHT NON3Y4HeCTN NPUHUMAaETCA B 3aBMCMMOCTM OT BUAa Matepuana Knagku;

fx =fq+vy M - XapakTepucTmyeckas (rpaHU4YHas) MPOYHOCTb KNaaKku;

fq— pacdyeTHas NPOYHOCTM KNagKu;

v m - KoedprLUMEHT OTBETCTBEHHOCTM MaTepuana Ha3HayaeTcs B cOoTBeTCTBUM ¢ Knaccamm (rpynnamm)
oT: rpynnbl — 1 (Bbicwas), 4o rpynnbl — 5 (HU3was). Mo ymonyaHuio NpuHATO v v = 1.5 ona KOHCTpyKumn 1-i
pynnbl C NOBbILWEHHBIMU apPXUTEKTYPHbIMU TpeboBaHUsMU. [laHHbIN napaMeTp MOXET OblTb M3MEHEH.

MonHbIN NnepeyeHb cm. Tabn. 4.

Tabnwuua 4
KoadhumumeHT oTBETCTBEHHOCTM MaTepumana v w MO Kraccam
Knaccbl 0TBETCTBEHHOCTH 1 2 3 4 5

A KameHHasa knagka w3: bnokoB kateropuu-l, pacyeTHbli cTpouTenbHbid | 1.5 | 1.7 | 2.0 |22 |25
pacTtBop B cooTBeTCcTBUM ¢ EN998-2, EN1996-2.

B KameHHasa knagka u3: bnokoB kateropwu-ll, 3agaHHbln cTpouTenbHbii | 1.7 | 2.0 | 2.2 |25 |27
pacTteop B cooTBeTcTBMM ¢ EN998-2, EN1996-2.

C KameHHaa knagka m3: bnokos kateropuun-ll, nponsBonbHbI cTpouTeneH. | 2.0 | 2.2 |25 |27 | 3.0
pacTtBop B cooTBeTCcTBMM ¢ EN998-2, EN1996-2, *e.

D AHKep 13 apMMpoOBaHHOW CTanu 1.7 |20 |22 |25 |27
E | ApmupyroLias cTanb 1 npeaBapuTenbHO-HaNpshkeHHas cTanb 1.15
F | JononHutenbHble KOMNOHEHTBI *¢ *d 17 |20 [22]25 |27

*c | NpuHATHME 3HaYeHMsA eCcTb CPEAHVMMMW BENMYNHAMMU

*d | MNpwuHATO, YTO rMapom3onaums 4. 6. NoKpbITa CTPOUTENbHLIM PACTBOPOM
Ecnun koadhdmumeHT BapnaTMBHOCTI NS KNagkun kateropun - i

*e | He npeBblwaeT 25 %

6. ,D,J'Iﬂ apMMpOBaHHOVI Knagkyn ceTkamMu B TOPU3OHTallbHbIX LWBaxX BbINOMHAKTCA OONOJIHUTENbHbIEe
NpoBEpPKM Nno VCJ'IOBHOI7I DaC‘—IeTHOIZ NMPOYHOCTU aDMI/IDOBaHHOVI Knagky Ha 13rnb no nepeBda3aHHOMY ce4YeHuto —
fxd2_app. Mpu HegocTaTOMHOM apMUPOBaHNM CETKAMU BbIMOMHSAETCS NoAGOop BepTUKaribHON apMmaTypbl

M <= fxd2_app *W;

fxd2_app = (6*As*fyd * 2) \ t;

roe

fyd - pacdyeTHast NPOYHOCTbL apMaTypbl B FOPU3OHTANbHbIX LWBAX;

As - nnowagb NonepeyvHoOro ceYeHns pacTaHyTOn apMaTtypbl CETOK Ha 1n.Mm.;

Z - Nneyo BHYTpeHHew napbl cun <= 0.95*d;

X - pacctosiHMe A0 HenTpasribHOW OCU.

<, 1,
Z 1 ©/ x|, =—F,
/// % i X - _TI —
A, ¢ @ -
< b N €.
1) 2) 3)

Puc. 6.8 PacnpegeneHve HanpsikeHUn B apMUPOBAHHOM CEYEHUN.
1 - pacyeTHOe ceyeHue; 2 - gedopmauuu; 3 - BHYTPEHHME yCunus

112




Pasden «KameHHbIe U apMOKaMeHHbIe KOHCMPYKUUU»

MpegenbHoO OOMNYCTUMBIA  MOMEHT 3MIEMEHTOB KaMeHHoW knagkm [pynnel-1  (kpome C  nerkumm
3anonHUTENAMK) Npu n3rnbe He MoOXeT ObITb Oonee:

M <= 0.4*fd * b * d*;

unu ansa anemexTtoB pynnel 2,3,4, n Mpynnbl 1 13 nerkux 6€TOHOB:

M <=0.3*fd *b * d*;

7. Mopbop ceTok BLINOMHSETCS MO 3afaHHOMY pasMepy SYelikM ceT4aToro apMMpoBaHUS, AMAMETPY U
Knaccy apmaTtypbl. [lJonyckatoTcs ceTku co cnegytowmumm pasmepamn adenku: 30, 35, 40, 45, 50, 55, 60, 65,
70,75, 80, 85, 90, 95, 100 mm.

8. MNpoBepka apMUPOBaHHbIX KAMEHHbLIX KOHCTPYKLMIA Ha Cpe3 No NepeBA3aHHbIM CEYEHVSM:

V <=ybl *fvd * A +fyd * Fa,,*As /100,

roe fvd — pacyeTHoe conpoTuBrieHne cpesy No nepeBs3aHHOMY CEYEHMIO;

fyd - pacuyeTHas NpOYHOCTb NOMepevyHor (CEeTOK B BEPTMKANbHOM CEYeHUUM WNN BepTUKanbHOM)
apmarypbl;

Fayy . NPOLEHT apMUPOBaHUS CEYEHNSA CETKaMM Mo BEPTUKANbHOMY CEYEHUIO.

9. Ecnu npoBepkun 6 1 8 He yaoBNETBOPSAIOTCS, TO BbINOSHAETCA I'IOﬂ,60p BEpTUKanNbHOW apMaTypbl.
N <= yb1 * fk *A, + fyd_, *Fa,*A, /100,

roe

fyd_, . pacdeTHasa NpoOYHOCTb Ha CXKaTue BEpPTMKaNbHOW apMaTtypbl;

Fa, .npoueHT BepTMKanbHOro apMmMpoBaHUs CeYeHNs;

fsk — pacyeTHas NPOYHOCTb apMMPOBAHHOW KNaaKuM ceTKamu:

fsk: fk + 2* Fa, * fde/lOO <= 2*fk.

10. MNpwn npoBepke 9 nogbupaeTcs BepTUKanbHaa apMaTtypa v BbINOMHAETCA AONONHMTENbHas NpoBepKa
no npeaenbHOMY MOMEHTY Ha OCHOBaHUWN OBOWHOrO BEPTUKANbHOIO apMUPOBAHUS:

M<=yb1 * fk *Ac*(h, -0.5*x)+ fyd *A"*( h,-a’),

roe

X — BbICOTa CXXaToOWN 30Hbl CEYEHUS;

a - ToMnwMHa 3aLMTHOro cros (NpuHuMaeTca a = a') ;

ho — pabouas BbicoTa ceyeHus.

BbinonHATCA Takxke cnepyroume BblHncneHus:

1. BeluncnsaoTca cpegHne KpaTkoBPEMEHHbIE OTHOCUTESbHbIE AedopMaLinm:
=-1.1*In(1 - o/(1.1%))/ a,
roe fy - xapakrepuctuyeckas NPOYHOCTY KNaaKu.

2. Beluncnsietca cekylmnn moaynbe gedpopmMauni knagkm (KpaTkoBpeMeEHHbIN) (cM. puc. 6.9):

Ex=0l¢;

roe € — oTHocuTenbHas AedopmMaumns Krnagku.

[na oueHkn nonHbix Aedopmaumi KOHCTPYKUUA C YY4ETOM ANUTENBHOIO MPUIIOXEHUS Harpy3ku (Mnm c
y4eTOM MON3y4ecTn Npy 3aMOpPaxmMBaHWUM) U NMPOBEPKM KNagku no npegenbHbiM gedopmaumsam BblYUCASIOTCA
nornHble NnpegenbHble Aedopmaunm Non3y4yecTu Knagku B BUAe:

€nonn.= X D,

Elong = Ek/(1+¢),

roe ® — koapULMEHT NON3y4ecTu:

® =0.5 - 1.5 — onsg Kknagkm n3 kKepamnmyeckmx KaMHen ¢ BepTuKanbHbIMU LWeneBunaHbLIMU NyCcToTaMu;

® =1.0 -2.0 — ons KNagky U3 KPynHbix 6€TOHHBIX BITOKOB M MCKYCCTBEHHbIX KAMHEW;

® = 1.0 -2.0 — gns KNagkM U3 CUNMKATHOIO KUprmMya MOSIHOTENOro M MyCTOTENoro u nx 6etoHa Ha
MOPUCTbLIX 3aMONHUTENSAX (MU MOPU3OBAHHOIO) U KPYMHBIX CUMMKaTHBLIX BMOKOB;

®=1.0 -3.0 — gnsa knagky u3 obnerdyeHHoro cOopHoro GeToHa (Menknx 1 KPynHbIX 6II0KOB);

@ =0.5 - 1.5 — aAnga knagku 13 NOpUCToro aBTOKNABHOIO A4encToro 6eToHa;

€, =-0,0035 - onsa knagku Mpynnel 1;

€, =-0,0020 - gnsa knagkv Mpynnel 2, 3, 4 (cM. puc. 6.9)

lMpoBepka npoyHOCTM KNagku B npouecce ee Bo3BedeHus (npu fy <2.5 MIa) BbinonHseTcs no
nony4yeHHbIM AedopMauumaM Mon3yyecty knagku. B cnyyae npeBbllleHUs pacveTHbIX aedopmauuin Hag
OONyCTUMbIMKM HEOBXOOMMO NPeayCMOTPETb KOHCTPYKTUBHbIE MEPOMPUATUS YCUMEHUs Knaaku 0o Habopa
Heob6xoaMMOK NPOYHOCTM (BpEMEHHbIE Onopbl U Ap.)

lMpoBepka Npo4HOCTY Mo NpeaenbHbIM AedopMaLmaM He BbINONHAETCS.
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I'IpOBepKa 3afjaHHOro ycuneHus

PeannsoBaH PeXxum npoBepPKU 3agaHHOro ycuneHus KUPNn4Horo NPOCTEHKa, KOTOprIZ

. 2iY
OCYLLECTBINAETCA Npn HaXaTon KHOrkKe B atom Ccny4vae 3aJarloTcAa TUn ycuneHuna n Konmm4yeCTBeHHbIe

AaHHbIe.

[V TPOBEFPKA 3agaHoro youaeHUA
[Mocne aToro npu YycTaHOBMEHHOM (bnaxke BKINIOYaeTCs pexum

NpoOBEPKMN 3aaHHOINo yCcuneHuma M 3adaHHble napamMeTpbl yCUneHuda (I'IJ'IOLLI,a,EI,b BEPTUKaAlNibHOro yCcuneHua u
nnowaab nonepeyHbixX XOMyTOB) nepeHocATCA B OCHOBHOE AMarioroBoe OKHO.

PeanusoBaHbl cneaylowme cxembl YCUNEHUA KMPNMYHbIX cTon6os oborimamu:

1. YeuneHue ctanbHbiMm obonmamu (ycuneHme yronkamm, XoMytamMum U3 nosioc Ui KpyribiX CTEPXKHEN U
ap., pyc. 6.10-a) — BbINOMHSETCA OONONHUTENBHAA NpoBepka No NpogonbHom cune no g.71 Mocobus [2].

2. YecuneHune B xenesobeToHHOW obonMe (yCUrneHwe yronkamu, XOoMmyTamm W3 MOosfioc Unu KpyribixX
CTEepXHeN u Ap., puc. 6.10-6) — BbINOMHSAETCA OOMONMHUTENbHAs MpoBepka MO MPOAONbHOM cune no .72
Mocobus [2].

3. YcuneHune cTepXXHAMM B ApMUPOBAHHOW LUTyKaTypke /pacTBopHon o6owme/ (cm. puc. 6.10-B) —
BbINOMHAETCS AONOMHUTENbHAsA NPOBEpPKa No NpoaonbHon curne no ¢.73 Mocobus [2].

lMpoBepka ycuneHust Knagku CTanbHOW, Xene3obeTOHHOW U pacTBOPHOW O0GOMMamMu BbINOSMHAETCA Ha
OCHOBaHUW:

- 3a[JaHHOr0 B OCHOBHOM OKHE BEpTMKanbHOrO apMUpPOBaHWS;

- BbIbBpaHHOro B AOMNOMHUTENBHOM OKHE BapuaHTa ycunexus (puc. 6.11).

HonyckaeTcs noabop nnowann BepTuKanbHOro YCUNEHHs.

lMpoBepKka ceyvyeHusi CTep)KHEN XOMYTOB BbIMOMHAETCS MO 3adaHHOMY AMaMeTpy WM Kraccy apmaTtypbl
CETOK, 3ajaHHOMY LLiary XoMyTOB M NMoLWaan XOMYyTOB Ha 1nM BbICOTbI CEYEHUS.

HonyckaeTcst noabop nnowaan BepTrKanbHOro YCUMEHHsI.

PacyeT coeguHUTENbHbLIX MNAHOK CTanbHbIX OOOWM Kak 3rneMeHToB ©e3packoCHbiXx depm Ha
Cpe3biBatoLLy0 CUIY U U3rnbatoLwuii MOMEHT B NIIOCKOCTM MAAHOK — B JAHHOWN BEPCUU HE BbINOJHSAETCS.

PekomeHpgauum

1. na pacdeTa Khnagkv C NOBPeXAEHUaAMW (TpewumHamu) - Ko3aduumMeHT ycnosun paboT Knagku
pekomMeHayeTCsl NpyHMMaTh B cooTBeTCTBUM € MeToaukon LIHWMNCK (cm. Tabn. 5):

KoadduumeHnTsl yenosun pabot (KP61) knagku ¢ noBpexaeHMsamm

Tabnuua 5
Ne XapakTep NOBpeXAeHUA KIaaKn CTeH, CTONO0B 1 HeapmupoBaHHasa | ApMmupoBaHHasi
n/n NPOCTEHKOB Knagka Knagka
1. | TpewmHbl B OTAENbHLIX KMpNM4Yax — He nepecekawoLmne 1.0 1.0
pacTBOpPHbIE LLBbI
2. | BonocsHble TpelmHbl Nepecekarolme He bonee AByx psaos 0.9 1.0
Knagku (anvHom 15-18cm)
3. | To xe nmpu nepeceyeHun TpewmHamn He Gonee 4YeTbipex 0.75 0.9
pAOOB KMagku (ONWHOW A0 35C¢M) npu 4vucne TpeLMH He
bonee yeTbipex Ha 1NM WMPUHBI (TOMLWWHBI) CTEHBbI, CTON6A,
NpoCTeHKa
4 | TpewwuHbl C pacKkpbITUEM A0 2MM, nepecekarLme He bonee 0.5 0.7
BOCbMW pAOOB knagku (anvHow go 60-65cm) npu uucne
TpewmH He Gonee 4yeTblipex Ha 1NM WKWPUHBLI (TOMLWMHbI)
CTeHbl, cTonba, NPoCTEHKa
To e npu nepeceyeHnn TpewmHamn 6onee BOCbMU PSAaOB 0 0.5
knagku (anvHon 6onee 65cm)

2. KoadumumeHT ycnosun paboTbl YCUNIEHHOW KNagkM WCXOAst U3 YCMOBUM OMUPaHWsSt MPOCTEHKa
NPUHUMAaETCS PaBHbLIM:

KP61=1.0 — npu nepenave Harpy3ky Ha 060MMy 1 Hanu4mMmM onopbl CHN3Y 0BOMMBI.

KP61=0.7 — npu nepenave Harpy3ky Ha 060MMy 1 OTCYTCTBMU OMOpPbI CHU3Y 0BOMBI.

KP61=0.35 — 6e3 nepenaye Harpysky Ha 060Mmy 1 OTCYTCTBMM ONOPbI CHU3Y 0O0MMBI.

Mpy HanMuMKn OBYX U3 BblLLEenepeyYncneHHbIX akTopoB KOIMPULMEHTbI NEPEMHOXKAOTCA.

114




Pasden «KameHHbIe U apMOKaMeHHbIe KOHCMPYKUUU»

3. Anga yyeTa NOHWXEHHOro pacyeTHOro COMNPOTUBIEHUS apMaTypbl, NpumMeHsiemon B oborme (Tabn.10
Mocobus [2]), BBOAATCA NOHWXaKLWMe koddduumneHTbl ycnosun pabotsl apmatypbl KPa1=0.8 n ap. npu yyete
YCINOBUN CTapeHnsi apmaTtypbl (KOPPO3usi, OTHEBbIE MOBPEXAEHUS 1 T.M.).

4. lpoBepka NPOYHOCTU CTEH M CTONOOB B MeCTax OMMpaHus Ha HUx Ganok, NPOroHOB U ApPYrux
3MNEMEHTOB BbINOMHAETCH Kak NpoOBepKa MECTHOMW NMPOYHOCTU Ha CMSITUE B PEXMME pacyeTa Ha CMsATHe.

[ns npoBepKkM MPOYHOCTU, KaK HEMOBPEXAEHHbLIX 3NIEMEHTOB, TaK M 3MIEMEHTOB, MMEILINX TPELLUNHBLI B
KaMeHHOW krnagke (Hanpumep, OrHeBble MOBPEXAEHUSA BCneacTBUe BO3AEWCTBUSA TemnepaTtypbl, B pesynbrate
noxapa unu crtapas knagka) pekoMeHgyeTcsa ucnonb3oBaTb nonoxenus [2] u [3]. Mpu atom nposepsieTcs
Hecylas CnoCcOBGHOCTb LEHTpanbHO M BHELEHTPEHHO Harpy>KeHHbIX 3SMEMEHTOB, YCUMNEHHbIX CTanbHbIMMU,
ene3obeTOHHbIMM N pacTBOpHbIMKM obonmMamMu. Monb3oBaTenb CaMOCTOATENbHO NoAbupaeT HeobxoguMble
3NEeMEHTbl YCUNEHUs, HaMpUMep Yroriku, MAacTUHbl WW BHELUHWE BepTUKanbHble CTEPXHU COeAMHEHHbIE
nonepeyvHbIMu XomyTamm (puc. 6.10) n 3agaeT nnowazb BHELUHErO YCUTTEHUS.

CoobLueHus no xoay pacyera:

1. Ecnn nopgobpaHHble CeTKM He yAOBNeTBOPSIOT YCIOBMIO AONYCTUMOrO MakCumanbHOro apMupoBaHus
BblaaeTcsl coobLleHune:
«CeTuyaToe apMMpoBaHue NpeBbIlIaeT NpegernbHO 40NYCTUMOEY.

2. anI HEBO3MO>XHOCTU BbIMOJIHNTb paCcCTaHOBKY apMaTypbl BblAE€TCA coobuieHue.
«ApMVIpOBaHVIe He obecneuynBaeTt NMPOYHOCTb Ce4YeHunaA».

3. Mpwu ycnewHom nogbope apmaTtypbl BblgaeTcsi CoobLueHume:
«Mop6op apmaTypbl B KUPMUYHOM KiagKe BbIMOJTHEHY.

4. Mpu pacyeTe Ha pacTskeHUe BbiJAETCs npeaynpexaeHue:

«BbINnonHseTCA pacyeT Ha pacTshkeHUe Mo HenepeBsi3aHHOMY ceyeHuto. MpoekTupoBaHUe TaKkuX
3/1eMEHTOB Mo HenepeBsA3aHHOMY CeYEeHUIO He AOoNyCKaeTCs».

5. Ecnu 3KCUEHTPUCUTET NPUIOXEHUSI MPOAOIILHOW CUIbI BLIXOAWT 32 NPeAenbl ceYeHust (MMM HaxoanTes
y rpaHu) BbiJaeTcs npeaynpexaeHue:

«PaccTofilHe OT TOYKM nNpPUNOXEHWsI CUMbl [0 CXaToro Kpasi Ce4YeHUs MeHee 2 cM.
MNpoekTupoBaHUe TaKUX KOHCTPYKLUUIA 6e3 BepTUKanbHOW apMaTypbl He AonycKaeTcs».

6. Ecnu npoyHocTb ceveHus He obecneyvmBaeTcs, BbigaeTcs coobLeHuve:
«NPOYHOCTb CEeYEHUS He obecneymBaeTcs, yBenMubTe MapKy KUpnuya u pactesopan.

7. Ecnn mBKOCTb KMPNWYHOIO MNPOCTEHKA NpeBblllaetr 27 BbligaeTcs coobuweHue: «lMpeBbiweHa
gonycTumas rmGKOCTb CTEHbI».

° fo 4/
fi

E;

\

Puc. 6.9. Mogynbe gedopmauun knagkm
Eo — HavanbHbIn Moaynb aecdopmanmi (4) E; - cekywmnin moayne aedopmauui (5)
€k — BOMYCTUMbIE KpaTKOBpPEMEHHbIe aedopmaLinm
€y — NpeaensHO JoNyCTUMbIe AnuTenbHble AedopmaLimm
1 — dun3n4eckn-HeNUHeNHasn 3aBUCMMOCTb XapaKTEePUCTUYECKON NPOYHOCTM KaMHs - f,
2 — ngeanuanpoBaHHas HOpMaTMBHas (XapakTepucTmyeckasi) 3aBMCUMOCTb Kragku -f,
3 — ngeanuanpoBaHHas pacyeTHasa 3aBUCMMOCTb Knagku - fy.
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|
|
|
|
|
|
Si (Sk Eu

115



BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

8)

S£ 7!

|= = =N

g

L6-70cm

| ga
I =
d 2 I L ——]
| L
2 7)
- N
* I
3 |
2 J 1]
f=)
S I
L
|
—f

/!

\
N

b
@

‘| 6-10cm

|4

|
|
|
|
|
|
b o
|
|
|

>4,
%

Puc. 6.10. CxeMbl yCUNEHUST KUPNNYHBIX CTONOOB 06onmamu:
a) meTannuyeckou; 0) xene3obeTOHHON; B) apMUPOBAHHOW LUTYKaTypKe.
1 — nnaHka cedyeHmeM 35x5- 60x12mm; 2 — cBapka; 3 — CTEPXKHM ANaMeTPOM
5-12mm;4 — xomyTbl guameTtpom 4-10mm; 5 — 6eToH knacca B7.5- B15;
6 — wrykaTypka (pactsop mapku M50 — M100)

TNl YCHAGHUA KAPMIMUHBIX NPOCTEHKOB:

§ -mar nasox (vm) S00SS=H
f -runams cevermen: bxd ()

Tun younesis npocTena
@ Cramwas oboima
(" MenesobetoHHan ofoiima
( ApHMPOBAHHAR WITYKATYDKS

-

150

S - War MAAHOK, XOMYTOB (MM)

20 b- wipia nnaok (i)

3 d- Tonupwa nnaHoK (M)

3 Anaverp
NOnepe.H.XOHYTOR (HH)

)

TUMNb YCWIEHNS KUPTUUHBIX POCTEHKOB

[ass =] keeccoam
[a1 7 noccapuanypm
[
[¥ronox pagsononouswii v | Tun npodun

PacueTHoe conpoTHEneHie

cramu (rcu2)

aphaType (HH)
40 20 - Tonuwwa 060N (M)

5 Komwyromos, naacTm wam
BepTHRANLHLO CTEpXHER

[2mc200 =] Honep npoduna

@aiin
UG_R.SRT &
: e W

Thn onupasn oboiines,  Koxbeiuent

MonHOE ONUPEHHE CHIGY | ¥ 1
[1-130000
4.520000
000005 Mewaa nonepetsaae
xomyToR (cn2/nm)

Krocc Gerowa X5 oo 2%
BIOTA - Cancel

NAOWAAL OAHOND YTOAKS,
crepxnn n ap. (012 )
Cymophas nnowags
BETHRANH.yOUNEHIA. (CH2)

20=6 -10cm
§ -urar xomyTos §2150mm
dow=4-10nmr d pepr=5-12vma

THN ycHneH#A npocTeHka
(" Craneas ofoiima
(® XKeneaoberoHas oboiina
( Apnipogannan umykaTypKa

€ YeuneHie ceTkam

150 S - war nnawok, omyTos (M)

20 b- wwpwa nanok (i)
3 d- Tonuyma nnaHok (mm)

3 AnaveTp
nonepesH XomyToa (i)

5 [uawerp

==y

245 ~| Knacc cranm
= Knace apiarypsi

PacueThoe

apuaTypei (1)

60 a0 - Tomuwka oboiims (ki)

|4_

Konwu.yronkae, nnacrus win
crepineii

24500 crann (rc\i2)
B PacierHoe
apwaType
Yronok pagkononouksii v | Tvn npous
[2020:3 <] Homep npocpunn
®aiin
UG_R.SRT &
d vors B

KoadpmumenT —

Tun onupans ooiiis,
’]Hoﬂme onmparme cnzy 1 | [1

Mnowaas oaHora yronka,
crepicun n gp. (cu2)

CywapHan nnowaas
BETUKANLH.yCUeHNs (CM2)

o
1.13007
0042478 ToWIAAL nonepeuHsix
XomyTos (cH2/m)
Knacc 6eToHa XKE 0060iMLl -DK
BIOTA v Cancel

a) YcuneHve B cTanbHon obonme

Tunbl yCUAEHUA KUPMAUHBIX MPOCTEHKOB.

150

a0=3 - dem

§ -war xomyToe $150
drom=4-10nm  d pepr=5-12nma

Tun yoHneHus np
" CransHas oboiina
1 KenesobeTonras oboiiMa
8 ApMUPOBaHHAR WTYKATYpKa

 YomeHs ceTikam

o

Ko/t YroKoR, NAaCTiH uni
crepxweii

S - war nnakok, xomyros (im) | C245 ~| Knacc cram
lzu_ b~ wupmia nnakoK (1)

AL Knacc apmatypsi

-
B i) PacueTHoe
N d pepr |3— | crank (Teyn2)
d - TonuwpHa NaHoK (M)
I ED Pacuetroe
 —— drons apraTypel
o s i i 3 Anawerp
nonepeus.xoryTos (1) [yronok pagrononounwii v | Tun npodus
8 5 Avanerp seprukansHoii
apuaTypei (i4) 20200 ~ | Howmep npodpuns
an -
\ T 40 a0 - TonwMHa 06ofiMbI (M) UG_R.SRT Z)E;;Mem G

Kosdpmument

Thn onnpanun ofoitr,
’]I‘Iu‘wue onnpanme canzy 1 v | [1 —‘

0.502655
4.021239

crepwws u gp. (o2 )

Cynapuas niouaas

MoLY3AL NONepeHLX
xomyTos (cnz/nm)

0.942478

MAowEAL ofHOro yronka,

BETUKBLH.yCHNRHA (CH2)

[ E————
B10 TA - Cancel

B) YcuneHne apmMupoBaHHON

LUTYKaTypKOW

Puc.7. 3agaHne TUMNOB YCUNEHWS KUPMUYHBIX CTONGOB oGorimamMm

0) YcuneHue B xene3obeToHHon oborime
[
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Pasden «KameHHbIe U apMOKaMeHHbIe KOHCMPYKUUU»

NurepaTtypa

1. ABH B.2.6-162:2010 (EN 1996-1-1:2005 Eurocode 6), Kues, 2011.— 122c.

2. MNMocobne No NPOEKTMPOBAHMIO KAMEHHbIX 1 apMOKaMeHHbIX KOHCTpykuun (k CHul 11-22-81) /UHUNCK
nm. B.A.KyuepeHko Nocctposi CCCP. — M., Ctponusgat, 1988. — 150 c.

3. PekomeHgaumm MO YCUIEHUIO  KaMEHHbIX  KOHCTPYKUWA  3gaHui  coopyxeHuni/ LLHUUCK
um. B.A.KyuepeHko Nocctposs CCCP. M.: CtponusgaT, 1984 — 36¢.
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7 PA3[LEIN «epeBAHHbIC KOHCTPYKLUU»

Pasgen cogepxuT nporpaMmebl, BbINOMHSIOLMNE pacyeT SNEMEHTOB AePEBAHHbIX KOHCTPYKLINIA:
— PacueTt uenbHbIX ceyenun;

— PacueT kneeHbIx ceveHuni;

— PacueT cocTaBHbIX CEYEHUN.

[d acnpn. InexTpoHHbIH CnipasouHuK MHiKe He pa.

SChRY

SAEKTPOHHbIM CMPABOYHUK MHXXEHEPA

e . PacyeT LeAbHbIX Ce4eHUH
~ e Mporpamma NpeaHasHavYeHa ANA PacyeTa NPAMOYTONLHLI M KPYIbX BpyCcbes AepeBAHHLIX KOHCTPYKUMA B
l KameHHsle 1 cooTeetcTend co CHulM 11-25-80 «[lepeeAnHbIE KOHCTPYKUMKS.
APMOKAMEHHbIe o G
KOHCTPYKLHMH 7- Pacyer kAeeHbIX ce4eHHH
Mporpamma NpeHasHAYeHa ANA PACYeTa KNEEHBIX CEMEHUA JepeBAHHEIX KOHCTRYKUWA B cooTeeTcTeMU co CHull

7 1-25-80 «[epeBAHHEIE KOHCTRYKUMMS.
“

X 5 a
AEPEBHHHM@ - PacyeT cocTABHLIX Ce4eHHH s :
KOHCTPYKLHWH I'Iporpamma npefHazHadeHa AnAa pacyeta COCTABHbIX CeMEeHWW AepeBAHHbIX KOHCTRYKUMK B COOTBRTCTEWMM CO CHuMN

1-25-80 «[epeBAHHEIE KOHCTRYKUMMS.
: IE

OCHOBAHHKA U
cpyHAAMEHTBI

i
Harpysku u
BO3AEHCTBHS

OTKPbITb, | BbIXOA

Puc. 7.1

7.1 PacueT uenbHbIX Ce4eHUn

lMporpamma npegHa3HayeHa Ans pacyeta NPAMOYrofbHbIX U KPYribiX 6pycbeB AepeBAHHbIX KOHCTPYKLMI
B cootBeTcTBMM cO CHUIT 11-25-80 «[depeBsHHbIE KOHCTPYKLMMY.

PAcueT, A2 PEEAHHLDCKOHCTRYKUMHA (LETbHOTO CeYe Hu3A) - BeabiAHHbIA

dafin BMA  Crpaska

‘ VexDAHbIE ASHHBIE | PacueT 1=l

Thn anenzrTa PaCueTHEIE YCHIMA
[0 mytem [ Qz7c [ Mz,mem | Qurc | Gnamm A
1] 5] 0.5 0.495 033 P 8
Pasmepel cevgHa - T CeuBHHA 2] 0.9 0.6 Pt
¥4 i
: i
% ¥ L
6
2 Cerd || o
18
PaCCTOAHHE 0Nop. 9 -

Harpytcn

=[5 |u (ormrarmon | [ Borposen | [Cofiommran] [ ommsanss | e obmee |

[¥]HanpaueHna OT NOCTORHHBDG M A4NHTENBHED HAEY 30K NpEBLILAMT B0% 0T BCEX Harpys0Kk

JLOMOHATERbHBIE NAPAHETPE! OkHo CooBLEHT
Tan apesechner: | Cocha (spone eetinyosal) v Qz ~
TeMNEpaATYHO-BNAKHOCTHEIE YONOBHA IKCNAYATAULHH: | 62 v Mz o]
[JPacuer nop sosaywmsx M50 COpT ApeBECHHGI:
T ) g My %ﬂ
S ]
AOMORHAT, KO3(BHUERT ANR PACHETHBIX CONPOTHBASHHI:  f = D - 5& =
MpeasnbHan rHkocTE NET

I:“:l MonoXHTeNeHER HaNP3BNSHMA v
‘ | ;I_‘

Puc. 7.2

PacueT npepgnonaraeT Bblgayy COKPAaLEHHOrO W pasBepHYToro opMysibHOrO Buaga oTyeTa C
MPOLeHTaMM1 UCTONb30BaHNS CeYeHUs Mo HeoBXoAUMbIM NMPOBEPKaM.
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Pasden «/[lepessiHHbie KOHCMPYKUUU»

3apgaHue ncxoaHbIX OaHHbIX

B none Tun anemeHTa HaXXmMuTe COOTBETCTBYIOLLYIO KHOMKY U BbibepuTe Tun anemeHTa: Banka —
nsrnbaemoln anemeHt (PacyetHble ycunua — My, Mz, Qy, Qz); KonoHHa — BHEUEHTPEHHO — CXaTbll
(pactaHyTbin) anemeHT (PacuyetHble ycunua — N, My, Mz, Qy, Qz); ®epma — UeHTpanbHO — CXaTbli
(pacTaHyTbIn) anemeHT (PacyeTHoe ycunue — N).

Bbibepute Tun ceveHusn: bpyc nnu Kpyr.

3apavite Pasmepbl ceyeHus: BbicOTY h 1 WNpMHY b Ana npamoyroneHoro cevexus, unu guameTp d Ans
KpYrnoro ceyeHus.

Ecnn paccuntbiBaeMbii anemeHT Banka, 70 B none PacctosiHMe onop, 3ajaeTca AnvHa ydyacTtka Ip,
KOTOpas SABNSAETCA pacCTOSHUEM MeXAy 3aKpenreHUSMMU CXXaTon KPOMKU drieMeHTa B NPOMEXYTOYHbIX TOYKaxX
OT CMEeLLEeHNs U3 NIOCKOCTN n3rnba; ecnu paccunTbiBaeMbli anemeHT KonoHHa nnn ®epma, 1o 3agaetcs loy,
loz — pacyeTHble ANWHbLI 3NIeMeHTa OTHOCUTENbHO OCen Y U Z COOTBETCTBEHHO (TEPMUH «OTHOCUTESBHO OCU»
0O3Ha4yaeT MMOoCKOCTb, MEPNEeHANKYNSAPHYIO ocu). [pu Kpyrnom cevyeHnn KONOHHOro Unu hepmMeHHOro anemeHTa
3apaetcs 6onblias pacyeTHas anunHa lo.

B none [ononHuTenbHble napameTpbl 3aJalOTCad BCe  HeobxoAuMMble  XapaKTepuUCTUKK
paccunTbiBaemMoro aniemeHTta B cootBeTcTBUM co CHUI 11-25-80 «[JepeBsiHHble KOHCTPYKUMU» U KOSDMULNEHT
Y, Ha KOTOpbIAN Mpu pacyeTe OydeT yMHOXaTbCs Ha pacyeTHOe COMpOoTuMBIEHWe ApeBecuHbl. KoadduumeHT
Ha3Ha4aeTCcs NOoNb30BaTeNeM U3 UHXEHEPHbIX COOOPaKEHWN.

B ctpoukax Tabnuubl PacuyeTHble yCUNMA 3a0al0TCH OOHO WM HECKOMNbKO PacYETHbIX COYeTaHuM
ycunun. MNpn aToM anga onpeaeneHnst pacy4eTHOro ConpoTMBNEHNA maTepuanoB B cootBeTcTBum co CHull |-
25-80 «[depeBsiHHbIE KOHCTPYKUMM», ONSA 3a4aBaeMblX CTPOYEK pacyeTHbIX COYEeTaHUM ycunuin Heobxooumo
YCTaHOBUTb (hNaXOK B none — HanpsixkeHns oT NOCTOAHHbLIX U ANUTENbHbIX Harpy3ok npesbiwaioT 80% oT
BCEX HarpysokK, ecnv 3TO CnpaBeAnvBO ANS AAHHOW CTPOYKM pacyeTHbIX codeTaHuin ycunuin. MNpu Haxatuu
COOTBETCTBYIOLLMX KHOMOK B Mone Harpy3ku ykasblBarOTCs KpaTKOBPEMEHHble Harpysku, KOTOpble BOLLMN B
AaHHOe coyeTaHue, YTo YCroBHO 0b6o3HayaeTcs B npaBom ctonbue ®dnaru.

Mpun HaxaTtuun kHonku MpaBuno 3HakoB B OKHe coO6LWEeHnn OTOBpaXaeTCs PUCYHOK MOSNOXUTENbHbIX
HanpaBneHW YCUNni B CE4EeHNM nemMeHTa.

PesynbTtaTthbl pacyeTa

[ns BbINONHEHMS pacyeTa M MPOCMOTpa pes3ynbTaTtoB Heobxooumo nepentn Ha 3aknagky Pacuer.
PesynbTaTtbl NpoBepku ceyeHuss oTobpaxalTca B BuAe MNpoUeHTa WUCMOoNb3oBaHWMA MO HeobXoaMMbIM
KpUTEPMAM — OTHOLUEHWE Hecyllel CMoCOOHOCTUM ceyeHus K akTU4eCKOMY HanpspkeHuio, rmbkoctn u T.4.
HaeTca Tarke 3aknioveHne o6 obecneyeHnn TeX UM UHbIX KPUTEPUEB: MPOYHOCTL obecneyeHa; npegenbHas
rmékocTb obecneyeHa.

[daHHble pe3ynbTaToB pacyeTa MOXHO pacnedvaTatb HEnocpeaCTBEHHO W3 MporpamMMmbl, a Takke
coxpaHuTb B OT4eT (Pann = CoxpaHUTb OTYeT Kak...).

Ona BblBOAA MakcuMaribHbIX pe3ynbTaToB MO KaXAOW M3 MpPOBepokK, Bbl3oBUTE MeHio Bua=> Tonbko
onpegensouwmne PCY.

[nsa BblBOOA pa3BepHYTOro otyeTa C NpMBeAeHHbIMM TaM YMCNEHHbIMU hopMynaMm NPOBEPOK BbI3OBUTE
MeHio Bug = CokpalueHHas opma.

7.2 PacueT KneeHbIX ceYeHUn

lMporpamma npeagHasHayeHa AN pacyeTa KreeHblX cevYeHUn AepeBAHHbIX KOHCTPYKLMIN B COOTBETCTBUM
co CHuIT 11-25-80 «[depeBsiHHbIE KOHCTPYKLMMNY.
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Q PacueT ne peEAHHBIX KOHCTPYKUMA (KNeeHoro ceueHHs) - be2biiaHHbIH

Dain  Bra  Cnpaeka

WCxoAHele AGHHBIE | PacyeT gl

TN 3nemMeHTa PacHeTHEIE YoHnHa

[ Banka 1 [KOHUHHB] [ Pepra ] M, TC l My, TCM |_ Gz, TC [ Mz, TC M l Qy, TC \_ ®naru ”~
-10.1 1.2 0.53 0 ap
1220 081 0.2 0.074 0.021 p+s

MapareTpel 000K B NaKeTe
LLHpHHE
CTpOraHHE

150w || 3.5 MM
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5 wrt

TonwwHa
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S0 v |2 M

m|m|ﬂ|m|m‘+‘-|w ™~ -||

L

MoHTakHaA ” Betposan ”Ceﬁcmnqecxaﬂ Mpasknao 3Hakos
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T
o
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o
=
i}
il
=

ParHeTHaA AnHHa

Lov=|1.5 M Loz=| 3 n

AONONHATENEHEIR NAPAMET Bl OkHO coofWeHni

THN ADEEECHHBI Bepeza, Oyk v Qz ~
TEMNEPATYHO-BENAKHOCTHEIE YCNOBHA SKOMNYATALHH; AZ v #ﬂ, -
COpT ApeEECHHEL |2 W .
3aKPENNEHHE INEMEHTS H3 MNOCKOCTH Pakbl: | B 0AHOM MECTE B CPELH % QY‘*.tijﬂg & K._]
e

A0NonHHT, Ko3hEHUHERT ANA PACHETHBEX COMPOTHENEHHE: '}f= 0,95 Mk__ﬁ;

MpeaeneHan rHEKoCTE N o
Cwar. Pact,

ModAca, onopH. PACKOCE! M ONOPH, CTOMKK hepM, KONOHHE % MoNoHKMTENEHEIE HANPABNEHMA v

-
A »

Puc. 7.3

3agaHue NCXOAHbIX AaHHbIX

B none Tun anemeHTa HaXXMUTe COOTBETCTBYIOLLYIO KHOMKY M BbiDepuTe Tun anemeHTa:

— bBanka — nsrnbaemeiin anemeHT (PacyeTHble ycunus — My, Mz, Qy, Qz);

— KonoHHa — BHeLeHTpeHHO—CXaTbI (pacTsaHyTeI) anemeHT (PacyeTHble yeunusa — N, My, Mz, Qy,

Qz);

— ®epmMa — UeHTpanbHO—CXaTbIi (pacTAHYTbIN) anemeHT (PacyeTHoe ycunue — N).

3apaiTe pasmepbl ceyeHus, Ang aToro B nose NMapameTpbl JOCOK B NaKeTe YKaXUTe KONMYeCcTBO JOCOK
(He meHee 2 wWrT.), BoIDEPUTE M3 PACKPLIBAIOLLETOCHA CMNUCKA LUMPUHY U TOMLWMHY LOCOK KIIEEHOro ceuveHus,
YKQXXUTE BENUYUHBLI CTPOTraHusi, YTO B criyd4ae HeobXoOUMOCTU TaKKe MO3BOSMSIET CKOMMOHOBATb CEYEHWE U3
HecTaHOapTHbIX JOCOK.

Ecnn paccuntbiBaembin anemeHT Bbanka, To B none PaccTtosiHue mexay OMOPHbIMUA Ce4YeHUSMU
3ajaeTca gfvMHa paccMmaTtpuMBaemMoro ydacTtka lp, koTtopas SBMsieTCs pacCTOsiHUEM MeXAy 3akpenneHusmu
CKaToM KPOMKM 3MeMeHTa B MPOMEXYTOYHbIX TOYKax OT CMELLeHUss M3 MNNOCKOCTM uK3rnba; ecnm
paccuuTbiBaembin arnemeHT KonoHHa wnu ®epma, 1o B norne PacyeTHaa gnuHa 3agjaiTtca loy, loz —
pacyeTHble ANWHblI 3NIEMEHTa OTHOCUTENbHO OCEeN COOTBETCTBEHHO Y U Z (TEPMMH «OTHOCUTEITbHO OCK»
0O3Ha4aeT NMOCKOCTb, NEPNEHANKYNSAPHYO OCH).

B okHe [OononHuTenbHble MNapamMeTpbl 33a[alOTCA BCe HeOOXOAMMblE  XapaKTEPUCTUKK
paccuuTbiBaemMoro anemeHTa B cootBeTcTBumn co CHul 11-25-80 «[depeBsHHbIE KOHCTPYKLUUU» U KOS DULNEHT
Y, Ha KOTOpbIN Npu pacyeTe ByaeT yMHOXaTbCsl HA pacyeTHOEe COMpPOTUBMEHUE aApeBecuHbl. KoadduumeHT
Ha3HayaeTCcs Nofb30BaTENEM U3 MHXEHEPHBIX COOBPaXKEHUI.

B cTtpoukax Tabnuubl PacyeTHble ycunusa 3a0atoTCsi OAHO WM HECKONbKO PacYETHbIX CoveTaHun
ycunun. MNpu aToM Ansa onpeaeneHns pac4eTHoOro ConpoTUBIEHUs MaTepuanos B cootBeTcTBun co CHul Il-
25-80 «[epeBsiHHblE KOHCTPYKUUW», ANS 33a4aBaeMbIX CTPOYEK pPACHETHLIX COYMETaHW ycunuin Heobxooumo
YCTaHOBUTbL hnaxok B none — HanpsixkeHMA oT NOCTOAAHHLIX U ANUTENbHbIX Harpy3ok npesbiwarT 80% ot
BCeX Harpy3okK, ecrniv 9TO CnpaBeanuBo Ans AAaHHOW CTPOYKM pacHETHbIX coveTaHuin ycunun. [Npu Haxatum
COOTBETCTBYIOLLNX KHOMOK B none Harpy3ku ykasbiBalOTCA KpaTKOBPEMEHHbIE Harpysku, KOTopble BOLUNU B
[aHHOe co4eTaHue, YTo YCNoBHO 0003HavYaeTcs B npaBom cTonbue dnarn.

Mpu HaxaTtumn kHonku MpaBuno 3HakoB B OKHe coobLleHun oToGpakaeTcs PUCYHOK MOSIOXKUTENbHbIX
HanpasrieHUN yCUnnin B Ce4EeHNN anemMeHTa.

PesynbTaTthbl pacyeTa

[ns BbINONHEHMs pacyeTa W MPOCMOTPa pes3ynbTaToB pacyeTa HeoBGXOAMMO MeperTy Ha 3aknagky
PacueT. Pe3synbTaTbl NPOBEPKM CEYEHUSI OTOOPaXKaloTCst B BUAE MPOLEHTOB UCMOMb30BaHNSA Mo HEOOXOAMMBIM
KPUTEPUSIM — OTHOLLUEHME Hecyllel CroCOBHOCTU CeYeHusi K haKTUYeCKoMy HarmpshkeHuto, rmbkocTu U T.4.
[aeTca Takke 3aknoyeHMe 06 oBecneyeHUn TexX UMM UHbIX KpUTEpUEB: NPOYHOCTbL oBecnedeHa, npeaenbHas
rmMbkocTb obecrneyeHa, NPOYHOCTL MO CKarnbIBaHWUIO Npu U3rnbe obecneyeHa.
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[daHHble pe3ynbTaToB pacdeTa MOXHO pacnevataTb HEMoCpeaCTBEHHO W3 MporpamMMbl, a Takke
coxpaHuTb B OTveT (Pann = CoxpaHUTb OTYET Kak...).

[na BbiBOOa MakcMManbHbIX pe3ynbTaToOB MO KaXAOW M3 MPOBEPOK, Bbi3oBUMTE MeHl Bua= Tonbko
onpegensowwme PCY.

[ns BbiIBOOa pasBepHYTOro otyeTa C NpUBEAEHHBIMU TaM YMCINEHHbIMU hOpMynamMm NPOBEPOK BbI30BUTE
MeHio Bug = CokpawieHHas dopma.

7.3 PacuyeT cocTaBHbIX CeYeHUn

Mporpamma npegHasHadeHa ANd  pacyeTa COCTaBHbIX CEYEHUN [AEepPEeBSAHHbIX KOHCTPYKLUMNA B
cootBeTcTBMM co CHuUIT 11-25-80 «[lepeBaAHHbIE KOHCTPYKLUMNY.

& pacuer ae PEBAHHBIX KOHCTPYKUWH (COCTABHOTO CeYeHHA) - BezbiwAHHbIH

mafin  Bua  Cnpaska

|»

Mcx0aHele 4aHHBIE | PacqeT

THM 3NEMEHT Pac4eTHBIE YEHAHA

Eanka I [KonoHHa ] [ hepra N, Tc | My, TCH | Qz, 7 | Mz, TE M | Qy, TC | TnarM | A
1 -2.13 1} 1} 0 0 p+a
MapaMeTpbl AOCOK B NaKETE 2 |
= 3
&) '“.LZT KonuuecTen | 3 wr T
]
'ki ¥ =
:- : : : ¥ = [“IMpoknaakn 5
[ = = =] =1
1 t=|25 |mm 6
7
LUHpHHa TonwHHa Pasnaﬂ T
- L]
b=|100 v mo || h3 =50 |w ] 19 | 2
HarpyskH
PacdeTHRIS AMHHEI, 1 [ MOHT a%HaA H BeTpoEan ”CeﬁcmnuecKan] MpaEHnD SHAKOE

Bepardlis] 0.5 Levsd| 25 fe=g| 2.5 Hanpﬂmenmﬂ OT NOCTOAHHBIX H ANHTENEHBLX HAMpY30K NPEERIWAakT 80% oT Boex

A0NoNHKTENEHEIE NAPAMET Pkl OkHo condiueHni

THN APEEECHHE! Avh -
P33MEpEl CEUEHMA!
geICOTa h = 175 MM
WrpkHa b = 100 MM —

TEeMNEpaTYHO-ENaMHOCTHEIE YONOBKMA IKCANYATAUKH: (ML W | COpT: |3

CEAZM: [ CTanb, UMMMHAD, Haren % aMaverpd=| 0,12 oW

JaKPENNEHHE 3NEMEHTE M3 NNOCKOCTH Pakel! | HeT sakpenneHma w
[#] KoHCTRYRWHA NBCTRESHHOT D HTOTOENSHHS

AONOnHAT, KoaddHUHEHT ANA pac4eTHER conpoTHEneHnit:  F=|1

MpeaeneHan rHbKocTs
Cxear, Pact,

TpOYME 3NEMEHTE! fIEPH M ARYTHY CKEOSHEIX KOHCTRYKUNR %

-
4 »

Puc. 7.4

3agaHue ucxogHbIX AaHHbIX

B none Tun anemeHTa Ha>XMMTe COOTBETCTBYIOLLYIO KHOMKY 1 BbiGepuTe Tun anemeHTa:

— bBbanka — nsrnbaembin anemeHT (PacuyeTHble ycunus — My, Mz, Qy, Qz);

— KonoHHa — BHeleHTpeHHO—CXaTbll (pacTaHyTbIM) anemeHT (PacyeTHble yeunusa — N, My, Mz, Qy,

Q2);

— ®epma — LeHTpanbHO—CXaTblil (pacTaHYTbIN) anemeHT (PacyeTHoe ycunue — N).

3apante pa3mepbl ceyeHmns, angd aToro B none MNapameTpbl AOCOK B NakeTe yKaXxuTe KONMYeCcTBO JOCOK
(He meHee 2 wWT.), pa3Mepbl CeYeHUs onpefensoTcs napameTpamu AOCOK B nakeTe: TornwuHa 3agaetcs
pasHas ans Kaxxaon AOCKW Uy oguHakoBas Ansi BCeX AO0COK nakeTa. LLUMpuHy 1 BbICOTY NONEpeyHoro ceyeHust
OOCOK B NMakeTe MOXHO BblOpaTb COrfacHO COPTaMeHTYy B pacKkpbiBaloLEMCH CNUCKe uinvu BBecTu Tpebyemoe
3HauyeHve Bpy4YHylo. [INs BBOAA 3HAYEHUS BPYYHYKO HadO B PacKpbIBAOLEMCH CMUCKE LUMPWHbI, UMW BbICOTHI
COOTBETCTBEHHO, BbIOpaTh <..>, N B COCEAHEM OKHE BBECTU TpebyeMoe 3HaveHue.

Ecnu ceyeHve pa3BuMTO MO BbICOTE C MOMOLLBI MPOMEXYTOYHbLIX BCTaBOK (MPOKMNagok), Heobxooumo
yCTaHOBUTb (hraxok B none MNMpoknaaku v ykasaTb UX TOMNLWMHY.

Ecnu paccuutbiBaeMbll anemeHT Banka, To B none OnuHa 3agaetca AnuHa nponeta L v anuHa lp,
KOTOpas SBMSETCS 3aKkpenfeHueM CXKaToW KPOMKM 3fieMeHTa B MPOMEXYTOYHbIX TOYKax OT CMeLleHus u3
NnockocTu narnba.

Ecnn paccuutbiBaembii anemeHt KomnoHHa nnn ®epma, 7o B none Pac4yeTHble ANMWHBLI 33a4aloTcs
pacyeTHasa anuHa BeTsu 11, loy, loz — pac4eTHble AfIMHbBI AfIEMEeHTa OTHOCUTENBHO OCEN COOTBETCTBEHHO Y 1 Z
(TEPMUH «OTHOCUTENBHO OCU» O3HAYaET NOCKOCTb, NEPMNEHANKYNAPHYIO OCU.

B okHe [dononHuTenbHble MapaMeTpbl 3aJalOTCA BCe  HeOoOXOAMMble  XapaKTepPUCTUKM
paccuntbiBaemoro anemeHTa B cootseTctBun co CHul 11-25-80 «[epeBsiHHble KOHCTPYKLUMU» U KOIPDULNEHT
Y, Ha KOTOpbI Mpu pacyeTe OyOeT yMHOXaTbCsl HA pacyeTHOE COMpOTUMBIEeHue apeBecuHbl. KoaddumumeHT
HasHayaeTCcs Nonb3oBaTeneM U3 NHXEHEPHbIX COODPaKEeHNI.

B cTpouykax Tabnuubl PacuyeTHble yCUNUA 3a0al0TCH OOHO WM HECKONbKO pPacYETHbIX COYEeTaHuM
ycunui. [pn aToM Oanga onpeaeneHnst pacyeTHOro ConpoTUMBIEHNA maTepuanoB B cooTBeTcTBuM co CHul 11—
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25-80 «[lepeBsiHHbIE KOHCTPYKUUM», ONS 3aJaBaeMbIX CTPOYEK PaCUETHbIX COYEeTaHui ycurnum Heobxogmmo
YyCTaHOBUTb (prnaxok B nore — HanpsixkeHMsa OT NOCTOSIHHLIX U ANUTENbHbIX Harpy3ok npebiwarT 80% ot
BCeX Harpy3oK, ecnu 370 CrnpaBeinvMBO AN AaHHOW CTPOYKM pacyeTHbIX coyveTaHu ycunui. [pu HaxaTtuu
COOTBETCTBYIOLLUMX KHOMOK B none Harpy3ku ykasbiBalOTCA KpaTKOBPEMEHHbIE Harpysku, KOTOpble BOLUMM B
JaHHOe coyeTaHwne, 4To ycrnoBHO o603HavaeTcs B npaBoM ctonbue dnarum.

Mpu HaxaTtum kHonkn MpaBuno 3HakoB B OkHe coobweHun oTobpakaeTca pUCYHOK NMOMOXKUTENBHbIX
HanpaBfeHUN yCUnni B CEY4EHUN ANEeMEHTA.

PesynbTaTthbl pacuyeTa

[ns BbINONHEHMA pacyeTa M MPOCMOTPa pPe3ynbTaToB pacyeTa HeobxoAMMO NepevTu Ha 3aknagky
PacueT. Pe3ynbTaTbl NpoBEpKM ceyeHns oTobpaxaloTcs B BUAE MPOLEHTOB UCMOMb30BaHNsA Mo HeobxoanmbiM
KPUTEPUSM — OTHOLLEHME HeCyLLEeN CMOCODHOCTM ceyeHust K (PakTUYEeCKOMY HanpshkeHuto, rmbkoctn u T.4.
Haetca Takke 3aknodeHne o6 obecneyeHnn Tex UnM MHbIX KPUTEPUEB: NPOYHOCTbL obecneveHa, npeaenbHas
rmbkocTb obecneveHa, NPOYHOCTb MO CKanbiBaHWIO Npu u3rnbe obecneyeHa.

[aHHble pe3ynbTaToB pacyeTa MOXHO pacnedvataTtb HENOCPeACTBEHHO W3 MNporpammbl, a Takke
coxpaHuTb B OTyeT (Pann =CoxpaHUTb OTYET Kak...).

[ns BbIBOAA MakCMMaribHbIX pe3ynbTaToB MO KaXAOW M3 MPOBEPOK, Bbi3oBUTE MeHw Bup= Tonbko
onpeaensowue PCY.

[nsi BbIBOAA pa3BepHYTOro oT4yeTa ¢ NPUBEAEHHLIMU TaM YUCIIEHHBIMKU (DOPMYIIaMun NPOBEPOK BbI3OBUTE
meHio Bug = CokpaweHHas cdopma.
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8 PA3[EJ1 «OcHoBaHuA U hyHAAMEHTbI»

Pazgen cogepXuT ceputo nporpamm Ans pacdeTa yHAaMEHTHBIX KOHCTPYKLUIA U OCHOBaHMIA:

— [MapameTpbl ynpyroro ocHoBaHusa C1, C2;

— PacyeTt ognHo4HOM cBay;

— Pacuert cBau Ha coBMeCcTHOe BO30eNCTBUE Harpysok;
— Ocapka ycnoBHoro pyHaameHTa;

— [naBHble 1 3KBUBANEHTHLIE HAMPSKEHUS B TPYHTE;

— YCTONYMBOCTb CKIOHa;

— YCTOMYMBOCTb MHOIOCINOMHOIO CKMOHA.

r

-
[ T
[ 1
KameHHsie n

APMOKAMEHHbIe
KOHCTPYKLMH

AepebsHHbie
KOHCTPYKUUH

7

OcHosaHua 1
PYHAQMEHTEI

i
Harpy3ku
BO3AEHCTBMA

Lom

MNporu6ei

@ scnPy 2013, i Cnp.

»

SOCHEA

SAEKTPOHHbIM CMPABOYHUK MHXEHEPA

@ MapameTpel ynpyroro ocHosanus C1, C2

MporpaMma npegHasHaueHa AnsA onpeAeneHns KoagduUMeHToB NocTenn Ana pacyera PyHAAMEHTHLIX KOHCTPYKUWiT Ha
ynpyrom no p: Al , oc| Ha Bbl! ocagku no CHufl 2.02.01-83 «OcHoBanua
3A3HHUI 1 COOPYKEHMITN.

PacuyeT oAMHOYHOM cBAU

[MporpaMma no3sonsAeT onpeAeniTs 0CaAKY M KECTKOCTL 0AMHOYHON CBau (C yYeToMm B3aUMOBNUAHWA B rpynne CBail) B
cooteetcTaim co CHulM 2.02.03-85 «Ceaithble dyHaameHTel» u MICH 2.02-01 «OcHoBaHnA, hyHaaMeHTl U NOA3eMHbIe
COOPYKEHNAY.

PacyeT ceau Ha coBmecTHoe Aeﬁcraue HArpysok
Mporpamma npe, ANA pacueta oj, it cCBaN Ha i p i, rop i cun
W MomeHTa B cooteerctein CHuM 2.02.03-85 «Caaiitble ¢ C yyeTom Nepeoil 1 BTOPOil CTagnin

] 0 "CBaA-TPYHT".

T OcaAKa YCAOBHOTO hyHAAMEHTA

Mporpamma np ueHa AnA onp 0CajiKit CBAIHOrO (lyHAAMEHTa U3 BUCAUMX CBail B cootBeTcTein co CHull
2.02.03-85 «CaaiiHble yHAaMeHTbI».

FAGBHbIE 1 AEHTHblE K B rpyHTe

MMporpamma peanuayer Bel NaBHbIX W PHAM NPOYHOCTH,
NPUMEHAEMbIX ANA FPYHTOB.

. YCTON4YMBOCTE CKAOHA

Mporpamma np Aana TPYHTOB.

POBEPIM.Y

! YCTOMYMBOCTE MHOTOCAOWHOTO CKAOHA

Mporpamma npeg| ueHa ANA NPoBepKM yCToi TH MHOTOCNOITHBIX (40 10 CNOeB rpyHTa) CKNOHOB NPOM3BONLHOIM

Puc. 8.1

B pasgene peannsoBaHbl MONOXEHUS CrEeAYLLMX HOPMATUBHbBIX JOKYMEHTOB:
CHul1 2.02.01- 83*. «OcHOBaHWs 30aHWI U COOPYKEHUNY;

CIN 50-101-2004. «OcHOBaHUA 30aHUIN U COOPYXKEHNINY;

CHwuIM 2.02.03—-85. «CBalHble (byHOAAMEHTbI»;

CI150-102-2003. «[poekTupoBaHue 1 yCTPONCTBO CBaHbIX PYHAAMEHTOBY;
MICH 2.07-01. «OcHoBaHus, dyHAaMEHTbI U MOA3EMHbIE COOPYXKEHUSY;
OBH B.2.1-10:2009. «OcHoBaHus U pyHOAMEHTbI COOPYXEHUN»;
CI122.13330.2011. «OcHOBaHUA 34aHUIA U COOPYXKEHUNY;
CI124.13330.2011. «CBaliHble byHOAMEHTbI».

I i St et W W — | 5] [ |
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8.1 MapameTpbl ynpyroro ocHoBaHus C1, C2

Mporpamma npefgHasHaveHa Ans BblYMcneHns koadpuuUmMeHTOB NOCTENM FPYHTOBOro ocHoBaHms C1 n C2
nod LEHTPOM OTAENbHO CTOsILero (yHaameHTa unv yHAAMEHTHON MAuTbl MO PasfuyHbIM MeTOoAUKaM,
OCHOBaHHbIM Ha BbIYMCIIEHUN OCaKVN B COOTBETCTBUW C PA3fIMYHbIMU HOPMATUBHbLIMY JOKYMEHTaMMU.

czBbruncae uue woadupruyeron C1 u C2 X 2 Buluncienne Koadubuupe nTor C1 1 C2 X
el KOHCTPYKTMEHOS peLueHie } = Tecnorua |
& KoHoTpykTHeHE pewetie = Teonoria }
Mms sanuon monenu rpynra |
— BeprukansHas Harpyska [P] 50 ™ E K.onmyecTeo cnoee rpyHTa [n) 5 -
en 1 |
M| SenonrEacr i) g o = i HaPEKTEPMCTURH Cnoa
: | [ nytina sanoxeris (ha) 1 P \ Harep Tekywera cnoa i ’E—:I
+ P opma duHAaMENTa
o 2 . llperamoe arofipameHie caoa | P
PAMOUrONBHEI Kpyrnoi
MeHbwan cTopona £ n Mogyik gedopMauuu cnos [Ei] 2500 TC/H
puraarera [b]
LCOOTHOWEHWE CTOPOH ,— -
PUHASMEHT S 2 FK.oadguumert Myaccona [mi) 03
HaenkHom BeC TpYTa ek [ TonwmHa cnoa [k 15 n
NOQOWEE! PYHIAMEHT 3 [ga] = e - thi
—+| CooTHowsHue Hanpa#eHWi A orpa- YnenbHeli Bc rpyHTa (gl 21 TC /M
HUHBHR FAYGHHE! CHUMABMOR TOALM
r 0z MpuzHar rpuHTa
" MecuaHHeIi
Cremia pacueta
Cxera NUHEIRHD YNpYroro NOAYNPOCTPaHCTES 4 % MNbiNeBaTo-rAMHHCTEIE
" & CHu 2.02.01-83
|| €N 50-101-2004 Iv Cnoii aenseTca
¢ NEH B.21-10:2009 " BOAOHACHILEHHBIM
% BoaoynopHEIM
~ EticTpoe onpegenerive ocankn 5
[OEH B.2.1-10:2009, acnoHerue 1)
" CxEMa AUHSIIHG ASPOPMHPOEAHHOrD CADA KO3 POUUHENT KECTKOCTH AR
popraynel 0.4, CasuHosa [Coil 2500 e
— | ~ A= guariseckus sosaericTeWE uenonssyR
BMMUPHIBCK YD Doprayay D4, CaEHHOES
BemMucnuTe | Oryer | | Crpaeka ‘
[T Oruer Crpaeka |

3apaHne ncxogHbIX AaHHbIX

B 3aknagke KoHcTpykTuBHbIe peweHus B none ®opma cbyHaameHTa Bbibepute dhopMy dyHaaMeHTa
— MpamoyronbHbIv v Kpyrnbin, BBeanTe pasMmepbl yHAaMeHTa.

B cooTBeTCTBYIOLIMX MONAX BBEAUTE BEPTUKAlNbHYK Harpysky Ha (yHOAMEHT; SKCLEeHTpucuTeT
NPUMOXEHNUS Harpysku; rNyouHy 3anoxeHuss dyHOamMeHTa; yAaernbHbld BeC rpyHTa Bbille MOAOLLBbI
dyHOAMEHTa; COOTHOLLEHWE HaMpPsShKEeHUN ANA orpaHMYeHmnst ryounHbI CKMMaeMOol TOMLWK.

[nsi onpegeneHns HKHEN rpaHnLbl CKMMaeMon Tomnwm HeobxoamMmo 3adaTtb AONycKaeMoe OTHOLUEHWNE
MeXay OOMNOMHUTENbHBIM BEPTUKarbHbIM HAaNpsKEHUEM U BEPTUKAIbHBLIM HanpsikeHnem oT cOGCTBEHHOIO Beca
rpyHTa.

YkaszaHneM paano—KHOMKK BbibepnuTe HeOH6XO4MMYI0 CXEMY U HOpMAaTUB pacyeTa:

— cxema fNMHeWHo ynpyroro nonynpocTtpaHctBa (cxema JIMM) no nn. 1-6 Mpunoxenus 2 CHwll

2.02.01-83*, no CI150-101-2004 nnn OBH B.2.1-10:2009;

— cxema nuHenHo pecdopmupyemoro cnosa (cxema JIOC) no nn. 7-8 [punoxenua 2

CHwulM 2.02.01-83%;

— ObicTpoe onpepeneHue ocaaku no [6H B.2.1-10:2009;

— amnupuyeckasa copmyna O.A. CaBuHOBa Npu HANU4YUU AMHAMUYECKUX BO3AENCTBUN.

OTkpowTe 3aknagky Neonorusa v BBeaMTE KONMYECTBO CMOEB MPYHTa U XapakTEPUCTUKM KaXaoro Cros:

E — moaynb gecopmauum rpyHTa;

U — KoapumumneHT MNMyaccoHa;

h — TonwuHa cnos;

Y — YAenbHbIN BEC FPYHTA.

Ina pacyeta no cxeme JIAC 3aganTe npusHaK rpyHTa — Nec4YaHbIA U NbI1IeBaTO—TNIMHUCTbIN.

YcraHoBute dnaxok B rnorne Cnon SABRSAETCA U YyKaXute paguo—KHOMKOW, SBNAETCH Nu
COOTBETCTBYIOLLUIA CINOV TPYHTa BOAOHACHILWEHHbIM Ui BOAOYNOPHbLIM.

YTtobbl Bocnonb3oBaTbcA  amnupuyveckon c¢opmynon O. A. CaBnHOoBa, HeobxoaMmo  ykasaTb
KO3(h(PMLIMEHT KECTKOCTN, COOTBETCTBYHOLLMI BUAY FPYHTA, 4SS 3TOMO HAXXMUTE COOTBETCTBYHOLLLYHO KHOTKY.

Haxmunte kHonky Belamenutb.

Pe3yn bTaTbl pacyeTa

B pesynbTaTe BbIYMCNAIOTCS Criegywme BENMYMHDI:

S — ocagka dbyHAaMeHTa;

H¢, Hp — rpaHmua cxxnmaemon Tonwm cootseTcTBeHHo anga cxem JIMMN v JIAC;
Erp — YCpeOHeHHbIn Moaynb gedopmanmm rpyHTa;
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Mrp — YCPEAHEHHbI kKo duLMeHT [yaccoHa;

Erps — yCpeaHeHHbI Moaynb AedopMauny rpyHTa, BblYUCISIEMbIA U3 NPeanonoxeHni ob ysenuyeHum
mMoaynsa aecdopmMaumm rpyHTa no rinyouHe n 0 paBHOMEPHOM pacnpeneneHnn gonosHUTENbHOMO HanpshKeHus;

C1, C2 — koadhpmUMeHTbI NOCTENN FPYHTOBOIO OCHOBaHUSA Ha CxXaTue U COBMW,;

i — KpeH dhyHOamMeHTa.

Cxema pacnpegeneHuss BepTUKamnbHbIX HarMpsKeHUn oToOpa)kaeTcsl B COOTBETCTBUM C BbliOpaHHbLIM
HOpPMaTMBOM pacuyeTa.

PesynbTatbl MOryT 6bITb 0OpPMIIEHbI B BUAE OTYeTa. [Ans 3Toro HaxmuTe kHonky OT4yeT. B gnanorosom
okHe dPopmMupoBaHMe oT4yeTa BBeauTe Mmsa danna, BbibepuTe nanky Ansg cos3gaHusl oTdeTa, LEenkHUTE Mo
kHonke Co3gartb, 3aTem NpocMoTpeTh.

OTyeT MOXHO co3aTb N0 KOHCTPYKTUBHOMY pEeLLEHMIOo, MO reosfiorMm 1 no pesynstartam pacyeTa.

KpaTKoe onucaHune anropunTtMma BblYUCIieHUA NnapamMeTpoB ynpyroro ocCHoBaHus

1) He3aBucrumo oT BeIGpaHHOM CxeMbl pacyeTa onpefenseTcs rpaHuLa cxumaemon Tonwm He no cxeme
nnn c yuetom tpebosanmm nn. 7—8 MNpunoxennsa 2 CHull 2.02.01-83* n Ha 0CHOBaHWM OTHOLLEHMS

G,p =AGy (1)

roe:

O,p — AOMOSMHUTENBbHOE BEPTUKANbHOE HanpshxeHne Ha rnybuHe Z=Hcg ;

O,y — BepTUKanbHoe HanpsxeHne oT co6CTBEHHOro Beca rpyHTa.

A — xoadpduumeHT, onpegensembli COOTBETCTBYIOLLMMW HOPMAaTMBaM1 B 3aBMCMMOCTU OT BuAa rpyHTOB
N TUNa COOPYXeHMS; Kak npasuno, A = 0.2,

2 Boiuncie Hue woadxprumne HTos €1 1 C2 g]

& K.oHCTpYKTHEHDE pemewe] ] reonorua Pesynstar l

- §=|00762389 m

P=1000TC Ho = ’107 T

Erp= ’W TSI

mrp = ’F

Erp3= ’W T/
i~ [ooT00042

hl

1.09

1

—

[=1]
7]
=t

37.04

S
i

1 0na

C1 = |204.693 TC/H

N C2= |2006.4 TC/IT
" Breifipate meTon 2

’7 TC/H

’7 TCA

" Brifipate meTon 3

TPaHHLA CHMMEAEMON TONWM
21.08 4.02 TCA

He=

Cxema pacnpegeneHia BEPTHEANEHETX HANPAHEHME TC/H
OTkpeme | CoxpaHuTE | Brmmcave | Oryer | Crpaeka |
Puc. 8.3

PacueT no cxeme JIMNIMN B coorBeTcTBUM co CHuI1 2.02.01-83*

2) Ocagka ocHoBaHua S no JIMNM BbluMCNAeTCAS METOAOM MOCMOMHOMO CYMMUPOBaHUS MO crieaytoLlen
copmyne:

S,, =0.8W 2)

n o h:
roe W=2AY % (3)
i=1

hi, Ei — cOOTBETCTBEHHO TOSLMHA U MOAYNb AedopmaLnm i—TOro crost rpyHTa (C y4eTom ero ApobneHus
Ha noacnow);

N — KOMMYeCTBO CMOEB rPyHTa OT NOAOLIBbLI PyHAAMeHTa A0 rmybuHbl Z = He ¢ yueToM ApobneHus Ha
noacnowm (i=1~n).

PacyeT no cxeme JIMMN B cooTBeTcTBMM co CI1 50-101-2004 v ABH B.2.1-10:2009

3) Ha koadhdpmumeHT A n rmyduHy He Hanaratotcs criegytolime orpaHnyeHns:
a) npu bs5 —-A=0.2 Ho H¢ He meHee b/2;
O)npn 5<b =£10- A =0.02*b+0.1, HO H¢c He meHee b/2;
B)npu 10 <b £ 20 — A = 0.02*b+0.1, HO H¢ He meHee (4+0.1*b);
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rnpm20<b —A=0.02*b+0.1, Ho Hc He meHee (4+0.1*b).
b — meHblasa cTopoHa pyHaameHTa.

KoadhdpmuneHT A u npeaenbHble 3Ha4veHus He.

b, M A Hc, m b, M A Hc, m
He MeHee He MeHee

1+5 0.2 2.5 15 0.4 5.5
6 0.22 3.0 16 0.42 5.6
7 0.24 35 17 0.44 5.7
8 0.26 4.0 18 0.46 5.8
9 0.28 4.5 19 0.48 5.9
10 0.3 5.0 20 0.5 6.0
11 0.32 5.1 30 0.5 7.0
12 0.34 5.2 40 0.5 8.0
13 0.36 5.3 50 0.5 9.0
14 0.38 5.4 100 0.5 10.0

4) Ocapgka Bbl4McnseTcsa cnegyowmm obpasom:
n n
Z(o-zp,i _czy,i)'hi zczy,i 'hi
wi= 1 = S oWw2=1

n
Zczp,i 'hi
L ows=l @
Eei Eei
roe
E; — moaynb gedopmaumm i-ro cnos rpyHTa no BETBY NEPBUYHOTO HarpyXXeHus;
Ee— Mogynb gedopmaumm i-ro cros rpyHTa no BETBYM BTOPUYHOTO HarpyXeHus;
no ymonyanuio Eei = Ei;
Op,i— HanpshkeHue B i-TOM Croe rpyHTa OT BHELLHeWn Harpysku;
0, — HaNpshKeHune B i-TOM crioe rpyHTa oT cobCTBEHHOro Beca.
Ecnun cobcTBeHHbIV BeC rpyHTa Ha ypoBHe noAoLwBbl Gonblie cpegHero AaBrneHus noj nogowsoun, To W
=W3, nHadye W = W1 + W2. Ocagka S BbluncrnisieTcs no opmyne (2).

5) Onsa BbluMCnEHNs KOIPMPULMEHTOB NOCTENM NCNOMNb3YIOTCA cpeaHne (B npeaenax 3aduKCMpoBaHHON
rnyouHbl cknmaemon Tonwm He) 3HadveHus mogyns gedopmaumm Erp 1 koaddumumerTta lNyaccoHa mpp. 31K
3Ha4YeHus BblYNCTIATCA MO hopMynam.

n n
2Eh; Zvih;
E. =i=1 C M == 1
re W re He
6) Bbluncnsaetca koadppuumeHT noctenn C1 Tpems metogamu.
MeTtopg 1. KoacdbduumeHnt noctenn C1 BeluucnseTcs no popmyne:

Erp

C, = 6
Y Hef1-2mZ) ©)

MeTtop 2. KoacddpuuymneHT noctenn C1 BeluncnseTca no dopmyne BuHknepa:

C, = % (7)

(5)

P .
roe g = b7 — cpegHee gaBneHune nofg noaoLwwBon yHaaMeHTa;
‘r] .

b — paamep MeHbLUen CTOPOHbI PYHAAMEHTA;

I — OTHOLLEHNE CTOPOH (PYHOAMEHTA;

S — ocagka OCHOBaHMsI.

Meton 3. [na onpegenenunsa koadduumeHta noctenn C1 Tak xe kak U B mMetode 1 mcnonb3yetcs
dopmyna (6). OTnmMumMe cocTouT B TOM, YTO AMs1 ONpeAeneHns cpegHero mMoayns gedopmauum BBOAUTCSH
NnonpaBoOYHbIN KOI(PULMEHT U K BenuuMHe moayns gedopmaumm i—Toro noacnos. 3ToT KO3 PULMEHT
n3MeHsieTcs OT U;=1 Ha ypoBHe MOAOLWBbI (pbyHAaMeHTa A0 U,=12 Ha ypOBHE YyXKe BbIYMCIIEHHOW rpaHuLbl
cknmaemon Tonwmn. NpUHATO, YTO KOSPPUUNEHT U U3MEHSAETCS MO 3aKOHY KBaapaTHON napabonsi:

u_1u2
T g2
HC
Kpome TOro, NpHMMmaeTca, YTO AOMNMOJTHUTENIbHOE BEPTUKAIbHOE HaAaNpAXeHne no rny6|/|He pacnpepneneHo
paBHOMepHO. Toraa

+1. (8)
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HC
h.

9)

Erps =

2

i1 UiE;

MeTog 3 HOCUT 3KCMEPUMEHTANbHbIA XapaKTep U NPeanoXeH ¢ uenbio 6onee TOYHOrO MogeNMpPOBaHMS
M3MEHEHWNA MPOYHOCTU TpyHTa no rmybuHe. HeyveT HapacTaHusa mogyns Aedopmauun rpyHta no rnybuHe
NMPVBOAMWT K 3aBbILUEHHBbIM 3HAYEHUSIM OCafokK, a, crefoBaTernbHO, U 3aHWXKEHHbIM 3HadYeHus KoadpdpuumneHTa
noctenun C1.

7) Ona Bcex meTonoB koaddpuumneHT noctenn C2 BeluncnseTcsa no popmyne:

_CH2[-2m?)

© 6(L+mrp)

(10)

PacyeT no cxeme JIAC

8) Onpepensetcs rpaHuya cxumaemon tonwm HI gns cxemsl JIAC c yyetom TpeboBaHui n.2.40 u
nn. 7-8 Mpwunoxexunsi 2 CHwul 2.02.01-83*.

Ecnu atn TpeboBaHuWsi He yOOBRETBOPSAOTCA, TO MOMb30BaTeENO npegfaraeTca OTBETUTb Ha BOMPOC,
XenaeT N OH NPoJoMKNTL BbluMcneHus. Ecnu ga, To npuHumaetcsa Hy = He v pacyeTt npogomnxkaetcs, a nHade
— npekpaLLaeTcs.

9) Ona BbluUCNEHNMs  KOSM(PMUMEHTOB nocTenM Mo TpeM MeTodaM  UCMOMb3ylTCs  cpedHue
(c yyeTom cnoeB j=1~n B npegenax 3adUKCUPOBaHHOW rNYyOUHbI Cxumaemon Tonwmy Hp) 3HaveHus mopyns
aedopmaummn Erp, Erps 1 koaddumumeHTa NyaccoHa mrp. KoaddumumeHT u Beluncnsaetca no opmyne (8).

n n n
Z(k,- ~kj1) Yvih; Z(kj—k,-,l)
Ere = = - Mpp = B Erps = = (11)
i("i"‘i—l) ’ Hy i(kj—kj-l)
EE = UiE

10) Beluncnsietcsa ocagka S no dopmyne 7 lNMpunoxexusa 2 CHul 2.02.01-83*.

11) Bbiumcnsetca koacpuumneHt noctenn C1 tpems metogamu. Vicnonesytotes dopmyna (8) ¢ 3ameHomn
H¢ Ha Hp n dbopmyna (9). KoadhdumumeHT noctenn C2 Bbiumcnsetcs no dopmyne (10) ¢ 3ameHon He Ha Hp.

BbicTpoe onpeaeneHue ocagku

12) BeicTpoe onpeneneHve 0Cagku BbINOMHAETCS B cOOTBETCTBMM ¢ cbopmynamu 0.9 — .11 n Tabnuuen
02 Mpunoxenusa [ OBH B.2.1-1-:2009.
-o b
s=1441 P~ 9250) , (12)
n+1 Ec

roe:
n =l/b — oTHOWeHNe ANuHbI yHAaMeHTa K ero LUMPUHE;

p — cpeagHee faBneHwe nod nofowBon yHOaMeHTa;

0,40 — BEPTVKaNbHOe AaBreHne oT cOBCTBEHHOro Beca rpyHTa Ha ypoBHE NOJOLLBbI;
Ec — ycpeaHeHHbI Moayrnb Aedopmauun, onpeaensemMsin no dopmyne

n
E.=%t (13)
€ 05H2
roe:
Ei — moaynb gedopmanmu i—ro crosi OCHOBaHus;
Zi — paccTosiHue OT cepeaunHbl i—To Crosi 40 HUKHEN rpaHuLbl CXXMMAEMOW TOSLLM;
H¢ — rmybuHa cxmmaemown TornLwy, BeldncneHHasa no popmyne
He =k b, (14)
k — k0achurumneHT 13 Hxkecnegyowen Tabnuupl.

n=l/b Kpyr. 1.0 1.2 14 1.8 2.0 24 3.2 5.0 >=6.0
¢-T
k 1.8 2.0 2.2 2.4 2.8 3.0 3.4 3.8 4.3 6.0

Pacuet no chopmyne O. A. CaBuHoBa

13) Ha ocHoBaHMM 3afaHHbIX AN KAXO0ro Cnos rpyHTa KoaguumneHToB xecTkocTu CO 1 BbIYUCNEHHOM
rpaHuubl cxmmaemon Tonwim He nponsBoauTCsl BblYUCRIEHME YCPEAHEHHOro KoahduLmMeHTa XecTKOCTU Mo

copmyne
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n
2. Caihi
i=1

Crpo = '
PO HC

(15)

14) Bbluncnsietcs koadpdmumeHT noctenn C1 no creaywowum dopMmynam: Ans NpsMOYrofibHOro

dyHOameHTa ¢ pasmepamu |-b

20+b
Alb  J)\[pg
Ang Kpyrnoro oyHaameHTa ¢ pagmycom R
23/9
AR J\[Po
roe:
Co — K03 DULMEHT XKECTKOCTU, NPUHNMAEMbIN MO Tabnuue;
Po — AaBreHne NoA OrnbITHbIM LUTaMMNOM, paBHOE 2 T/Mz;
( — CpeaHee AaBreHre nog NofoLLBoN B T/M;
A — KOHCTaHTa ynpyroctu 0OCHOBaHus, paBHas eguHuue B 1/m.
15) KoadpdmumeHT noctenu C2 Boliumcnsetcs no popmyne (10).
Tabnuua ko3 prLMEHTOB KECTKOCTH
(H.A. UpiToBK4, MexaHuka rpyHTOB, CcTp. 358)
Ne HanmeHoBaHue rpyHTta Co, TCIM®
1 | Necku:
nbineBaTtble, OYeHb BriaXHble U HaCbILWEHHbIE BOAOMN; 800 — 1000
Mesikmue, He3aBMCUMO OT MIIOTHOCTU M BNAXHOCTU; 1000 - 1200
cpefHen KPYMNHOCTW, KpynHble W rpaBenuncTele, Hesasucumo oT | 1200 — 1600
NAOTHOCTWU U BMNAXXHOCTW.
2 | MWHBI, CYyrnvHKKU 1 cynecu:
1) HaxogsawMecs B NfacTUY4ECKOM COCTOsSHMM, ©Onm3koM K rpaHuue | 500 — 1000
TEKY4YecTy;
2) NnacTuyHblE; 1000 — 2000
3) TBepable. 2000 — 3000

8.2 Pacuyet oguHOYHOM CBau

Mporpamma no3BonseT onpeaennTb HecyLy CnocobHOCTb OAMHOYHOM cBau. PaccuuTbiBaloTCs cBav—
CTOMKM U BUcsaune ceau B cootBeTcTBUM co CHul 2.02.03-85 «CeanHble dyHaameHTbl», MTCH 2.07-01 u

nonoxeHnsmn « PykoBoAcTea No NPoOeKTUPOBaHWMIO CBaHbIX (DYHAAMEHTOBY.

] OnpeaeneHne HecyuleH cnocoBHOCTH OAMHOUHOH CBaH Q‘E‘EJ 1] OnpeaeneHye HecyuieH cnocoGHOCTH 0AHHOYHOH CRaH
[ P— [ —
Bubi caait Buiel caai T ke norpkeHIa
El ™M
 3abupricre caan RO e & GaubHbe bcok cuaE HUGKHEND KoHLS caai (HI
 Hathiemele u Sypoesis cea ~ CoawaBonoi, norpyaeme 8 ~| e |12 0 loh| G
CEaM-0B0A04KM, SAN0AHAEMEIE BETOHGM f ST = Um0 0 G040 BT R
1 380803HHbIE B HEERIBETPEALI T " HatusHeie coam 2 Sron 1 | o |
i [1}:)
CKANEHEI TRYHT HE MEHEE Uem Ha 05 1 Y Eemp— » _
CBaK-060A04KM, paBHOMEpHD ¢~ Ceaiodanourn, 3anoHseribe Buarpuira  |necsis cpeansh kp ¥
" ONMPaEMBIe Ha NOBEPRHOCTE BETOHOM
HEBIBETPENDIG CKANLHOND MPUHTa =] Tonuha cnos (il M 30
P
- Yot |1
g
TlonEpeUHDE CeleHAs CBaM, v I Coon ¢ kamgbrervom quperen | 5 Keagrp. Mysccons 04
W Monepeswioe ceseruie coan, m Y
| ol
Dodams | Ynands nocnegr cao |
(] ﬂI a ’_n 5 Ko b, ycnosmii patorsl
b Pacyer Hecyuian 4353 1
= _ I I = e
o
A ER N [ Hecyuan cnocathocTs ceaw, Fd  |160 e _ e | goana 1A
NoronHan 24083 T
HECTROCTE
Bion Crpaska Bixon Cnpasra

3apgaHue NCXOAHbIX AaHHbIX

B none Buabl cBan pagno—kHonkon Belbepute Buz cBan: 3abvBHble cBaun, HabrBHble 1 BypoBble cBau,

cBan—0b60M04KN.
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Bbibepute T1n nonepeyHoro ceveHus cean 1 BBeguTe ero pasmepobl.

B neBon yacTv AnanoroBoro okHa BBeAMTe NapameTpbl, COOTBETCTBYIOLLME KaXKAOMY BUAY CBau.

Mpn HeobxoOMMOCTM BbIYUCIIEHMS OCadKWM (ONS BMCSYMX CBaw), HeobXOoOUMO YCTaHOBUTb (hprnaxkok B
COOTBETCTBYHOLIEM OKHE, MpU 3TOM B MOSBMBLUEMCS [OWarnoroBOM OKHe, BblOepute HOpMbI, 3agjaunTe
COOTBETCTBYHLUNE XaPaKTEPUCTUKN, N yKaxute (Npy HEOOXOAMMOCTW) AaHHble ONsl y4eTa B3aVMOBIUSHUA B
rpynne cean.

[ns BUcAYMX cBan BBeOMTE XapaKTepPUCTUKM FPyHTa No GOKOBOW NOBEPXHOCTY CBau;

Haxxmute kHonky Pacuer.

Pe3synbTaTthbl pacuyeTa

PesynbTaTthl BblMUCNEHMI BbIBOAATCA B none Hecyuwasa cnoco6HOCTL cBau 1 A5 BUCSYMX CBall MOryT
ObITb NpeacTaBneHbl B BUAE OTHETA, A€ YKa3blBATCA BbIYMCIEHHBIE: HeCyLLas CnocoOHOCTbL CBan, ee ocagka,
B T.4. C y4E€TOM B3aMMOBINUSIHUS B Fpynne cBaii, MOroHHas X)XeCTKOCTb CBaMu.

(2 Pacuet oo caan - Windows Infernet Explorer [AEES]
[ £ C\Documents and Settingslall Usersiapplication Data\Espri 2,01Pileipile 1 html M IhedIRS 2|
©ain  Opaeka Bua  Mfpanmoe  Cepenc  Cnpaeka
i Vebpamoe | s ] ~ &) Becnnathan noura Hotmal €] ~ E06 & windaws €| windows Media £ | HacTpoica ceinor
(& ParueT DarHOHOR tBaH [ RS | | de v CIpaus~ Gesonacwocts v Cepenc v (@)~
U [[lepuUMETp NONEPEUHOTD CEUEHUA CBaM, M 3.14159 ~
A |Mnowaae onupaHna ceawn, M2 0.785398
R PacueTHoe COMPOTUBNEHWE FPYHTA MOA HIDKHAM KOHLIOM CBAaM, TC/M2 1023.33
PacueTHbIe CONpPOTHBIEHNA rPYHTa Ha 60KOBOI NOBEPXHOCTH CBaHK
hi - ToNWMHa i-Fo CAOA FPYHTa, M
Zi - CpenHss ry61Ha PACNONOXEHNA CRORA rPyHTa, M
fi - pacUeTHOE COMPOTUBNEHHE i-FG CNOA MPYHTa Ha 6OKOBOM NOBEPXHOCTU CBAM, TC/M2
hi zi fi
1 cnof: ti=7.5 m
2 2.5 4.5
2 4.5 5.45
2 6.5 5.9
1.5 8.25 6.2375
Ocagka
HcxoaHble JaHHBIE
Hopwol CHwIM 2.02.03-85
Yic KoadipuLmenT HagexHoCTH 1.4
E Moaynb ynpyroctu matepnana cean, Tc/M2 3e-+006
Pe3yIbTaThl pacieTa
s Ocaaka, cM 8.19816
EF  [MoroWWas xecTkocTs, Tc/M 8126.43 v
roToB J Mo komreraTen A L

8.3 PacueT cBanM Ha COBMeCTHOe BO3encTeme Harpys3ok

Mporpamma npegHasHaveHa Ona pac4yeta . X
OOVMHOYHOM cBaMm Ha COBMECTHOE encTeme
A < < A ) TR 7 G lMoaynk YnpyrocTH MaTepMana ceau, To/me2 ’m
BEpPTUKalibHOU n rOpn3oHTaribHOU cun n o 1 "
] ‘ T | W K ecTkan 3a0enka cBaM B POCTEEPK
MOMeHTa. PacyeT BbINOSHAETCS B COOTBETCTBUM 0 d‘M
2y W |78 e [~ 3afMBHaA ©BaA WM CBaA-0600HKE
¢ MNpunoxeHnnem 1 CHuI 2.02.03-85* ¢ yyeTom S Tun oruApasus cea
pasBuTuA D‘Byx CTa,D,V“Z HanpsHkeHHo— & o TE I Pacnoproe coopyseHue (¥ Ha HECKANEHEIN rpYHT
1ehOPMMPOBAHHOIO COCTOAHUS «CBas—TPYHTY. ~ [ L 12 o | W EhoumEEte | @ e
’2— [ 1-pRance pacnonos. ceail | sagenka e crany
3agaHue ncxoaHbIX AaHHbIX = te A ™ tron [T = o S oo
A@POPMALLAA FOUHT 3
B none CxeMa Harpy30K Ha cBaro e |25 m o Mu ‘100 T EEE:;:;'DMHE CEELD |r|ecm4 rpasenvcTeie [0.55 <=e<=Ej
BBeANTE 3Ha4YeHuna MOMeHTa, NnpoaoJibHOIo W Hﬂ;’;zgc?ﬂ?:;‘;'é 50 y 1]?;':-‘””‘3 [ M Egsf;zﬁ:‘ﬁ*” Kl
nonepe4vHoro yCI/IJ'IMﬂ, p,J'IMHy cBau. MNonepeyHoe CeveHHe CBaM, b PacueTHeIE XapaKTEPHCTHEM FPYHTa
BbiGepurTe TN NONEPEYHOro CeYEHUs cBau . o
1 BBEAUTE €ro pasmepsbl. J [
o Yron BHyTpEHHErn TReHWA |26 rpan Rlem
B npaBoii 4YacTM AManoroBoro  OkHa r N _ B |
2.4
BBEAMTE MOAyMnb YMPYyrocTu martepuana csaw, o Haenatos cusnnere vl | | B
™n onupaHuna cBaum, Bb|6ep|/|Te B

pacKpbIBalOLLEMCS CMUCKE TPYHTLI, OKpy)XatoLiue Puc. 8.6

CBalo, pacyeTHbIE XapaKTePUCTUKN FPYHTOB U Apyrue napameTpbl.

Ona yyeta Tpebyemonm pacyeTHOW CUTyaumm YCTaHOBUTE COOTBETCTBYWOLWMA dnaxok — XKecTkas
3agenka cBam B pocTBepK, 3abMBHas cBas UM cBasi-ob60siouKka 1 T.1.

Ecnn yctaHoBneH cdnaxok YyeT nrnactuyeckux pedopmaumm rpyHTa, TO BbINOJIHAETCA pacyeT ¢
JonyLieHMeM BTOPOW CTaaun HanpsikeHHO-Ae(PopMUPOBAHHOIO COCTOSIHUSA FPYHTA.

Ecnu cnaxok YueT nnactuyeckux gedopmaumi rpyHTa He YCTaHOBIEH, TO BbIMOMHAIOTCA pacyeT
cBav nMo gedopMauusM 1 NpoBepSeTCs YCTOMYMBOCTb rpyHTa. [py 3TOM MO XO04y pacyeTa Ha 3KpaHe MOoXeT
nosiBUTLCS coobLeHne: «YCTOMYMBOCTL OCHOBaHUS, OKpyXarwero cBal He obecneyeHa. BbinonHutb
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utepauuum, ymMeHbLuas K ?». I'Ip|/| Ha)XaTnum Ha KHOMKY Da pacyeT 6y/:|,eT npoaoSiKeH C YyMeHbLEeHHbIMU
3Ha4YeHnAMn KOSd)d)I/ILI,I/IeHTa nponopunoHarnbHOCTH K. I'Ipvl HaXXaTun Ha KHOMKY Het pacyeT 3aBepLunTCcA.
Mocne 3agaHnsa NCXOOHbIX AAHHbBIX HAXXMUTE KHOMKY Pacuer.

Pe3synbTaTthl pacyeTa

PeaynbTtathl

Heob6xoaMMbIMK KOM MeHTapuamMn.

BblMMCINEHUN MpPEeACcTaBnAlTCA B Buae otyeta B dopmate html.

OT4eT cHabxeH

= PacueT chau Ha comMecTHoe aeHcTaue Harpy3aon - Windows Internet Explorer

] Cr\Documents and SettingsiAll Users\Application Data\Espri 2.01Pile_MNHFile2. bl

daiin  [paska

v [#2]|x

Bag  Ms6paios  Ceperc  Cnpaeks

i Vabparnoe | <5 ] + ] BscnnaThan nouTa Hotmall £ - £|05 ) windows @] Windows Media £ | HacTpofika ceinor
(& PacueT cea Ha cosMerTHOE AFiCTBNE Harpy3aK i~ B Y @ - Crparvua -~ Gesonacnocte - Cepenc -~ @
PesyasTaThl pacuera ~
1. Pacwet ceam rmo gedopmarpaM
1 |MoMeHT HHepLIH TIOMEPEUHOro CeaeHNE cBa, M* 0.005105
be |Vemoenaz mmpuHa cEal. M 140
K Kosddupent nponopunoransHocty, (Te/md) 1800.00
a  IpouHocCTHEI KO3GHHIINEHT IPONOPLIMOHATEHOCTH, (TC/M3) 7.10
¢, Kospduupent nedopmar, 1/m 0.701778
| Ipueenensas royOHHA MOrpyHEHNA CEal 5614226
Qo PacuerHoe 3HaUEHHE IOMNEPEHHOM CHILI B CEMEHNN CEAH. TC 4.0000
Mo PacuetHoe zHa4eHHe HrHOAMEr0 MOMEHTA B CEMEHMM CBal, TCX M 10.0000
Tp PacqeTHOe ropui0HTAIEHOE HepeMelleHHe F0.I0BbI CBAH, MM 10.271343
Pp PacueTHnIR ¥To.1 NOBOPOTA rOI0BEI CBaH, pax*1000 3.385170
2. IIpoeepka Hecymeli criocoOHOCTH CBaM
Jlons MOCTOAHHBIX HATPY20K E 0DMell BelH4HHe FOpHI0HTATEHON HarpyseH, % 50.00
Mu [IpepensHErt HarnOaromuit MOMEHT, © VMETOM MTPOTONEHOM CIUIBL, TC*M 100.000000
e | OKCLEeHTPHCHTET MPHIOXKEHMA BHemHefl HarpyIr K cBae, M 0.000000
Qo PacuerHoe sHageHHe [OMEPEIHO CHITBI B CEYEHMH CBaH, TC 4.0000
Zz |PaccrosHme OT MIOBEPXHOCTH IPYHTA A0 ILIACTHHYECKOrO MapHHpa, M 3.1135
Fd Hecymas cnocodHocTs cBam, TC 27.530123
Ty KoadduLiieHT HanesKHOCTH 110 HECYIE CrIocoOHOCTH 140
v

roToeo

4 Mok komneroTep

v W100% <

Puc. 8.7

8.4 OnpeaeneHue ocagku ycrioBHoro oyHaameHTa

lMporpamma No3BoNSET paccuntaTb OCaAKy Kycta cBan B cooTBeTcTBMM co CHulM 2.02.03-85, a Takke

CI 24.13330.2011

¢ ydetom CI122.13330.2011. CocTaB WCXOAHbIX [AaHHBIX W
npeacTasneH Ha pucyHke 8.8..

pesynbTaT pacyeTa

-
T Ocagka yooBHOrO dyHAGMENTE

- )

3apaHue ucxoaHbIX AaHHbIX

B pawanoroBom okHe PacuyeTr ocagku
Kycta cBal C MOMOLWbBI  Pagno-KHOMKK
BblibepuTe bopmy cedeHunss ceau.

Beeante Pasmepbl ceyeHusi, TnybuHy
norpyxeHus cBaun B rpyHT, KonnuyecTBo cBan,
XapaKTepUCTUKN pOCTBEpPKa.

Beeante BepTukanbHylO Harpy3ky Ha
¢yHoameHT, KonuyectBo crnoeB rpyHTa,
MnoTHOCTbL rpyHTa Bbilwe NOAOLWBHI.

Beeante XapakTepucTUKU rpyHTa.

Haxmunte kHonky PacuerT.

PesynbTaTthbl pacyeTa

B pesynbtate B none Ocaaka Bblgaetcs
3Ha4eHue ocagku KycTa cBaMn.

PesynbTathl
NnpeacTaBnsloTCA B BUAE OTHETAa.

BblYMCIIEHUN

WexogHete paHHee: EEE_22 l

" CHwM2.02.01-83

{+ CM 24.13330.2011
Popma CEYEHWA CBAN:

* TpamoyronsH T Kpyr

PaSMEDbI CEYEHWUA

B 0.3 ] 0.3 ]
[nyBuHa norpyxeHwA IE— " ’F

KonuyecTeo ceai

CBaii B rpyHT
Pocteepk
Wpra 8 v Tnada 12 M
Beicota 15 M Mnomvoce |25 T3
— Pasmepbl KOHTYpa KycTa cean
TyGiHa
SAN0KEHUA |2 2 M |? M |H "

3156 T

Moa KoHUaMM CEAA SaneramT
3 [ neinesaTof MMHUCTEIE TPYHTEI C
nokasatenem Terydsect IL = 0.6

——
B W
’2— /M3

BepmukansHan Harpysia Ha yHaaMaHT

Konwuecteo cnoes
rpyHTa
XAPAKTEDMCTUKM IDYHTE:
Homep Texywero cnoa

TonwwHa cnoa

YaeneHeIR BeC rpyHTE

¥ron D :
[ Becrpymma

™ Onopa mocta

E ceau [3000000 Tc/m2
War |12 M

PaccTomnme no cTeHok
koTtnosaHa (b1+b2)

F m

PesynbTathl pacyeta:

0060678
Sef 0050128 m

Ocamxa

KoadwuweT Myaccona cros ’r d5p 0.0087579 m
¥ron sHyTpEHHEro TReHUA "W— : dSe M "
Mogyns nedopMaLn cnos ’W TC/M2
KosmuumeHT pasrpysiu [ M
@ O6omrent ¢ Boporaceiuentoit ( BopoynopHeii

Omxpeite | Coxparuts | | Beron | Copaexa |

Puc. 8.8
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XapaKkTepHCTHKH IPYHTA
V. i WV r T 1
Cooit TonmeHa crof.|| Y AeIbHEL §e1c TPYHTA, Vron EHYTpeHHETO Mozyas ;e@?pxlamm= Kosddumuent Koaddmment npr T ———
M TC/ M TpeHHA, © TC/ M [Myaccona pasrpyske
Nem'm] L ji! 91 E u1 Ke.1
1 4.00 1.80 14.00 4000.00 0.33 1.00
2 4.30 1.90 24.00 4000.00 0.33 1.00
3 15.00 2.00 40.00 4000.00 0.33 1.00
Beprakaneaas Harpyska Ha pyHIaMeHT, Tc
3156.00
Pezy.bTaThI paciera
Bec pocteepra, TC Bec ceait, 1¢ Bec rpynTa B 00BeMe yenoEHOTO GyHIAMEHTA, TC
360.00 54.00 1656.57
CobcTBeHHO ocagra, MM Ocanxa NpOJaBIHEAHAS, MM Ocagka cxaTHa, MM
50.13 8.76 1.79
—_—————
CobcTeeHHEI Eec yenorHOTO GyHIaMeHTa, TC Pazeprl OCHOEAHHA yCIOEHOrO QyHIaMeHTa, M T nyOmHa cmMaeMOH TOMMHE, M Ocaznya, vy
414.00 8.20 I 12.20 10.72 60.68

Bep'rmca.nme HAMPAFEEHHT 0T COOCTEEHHOIO BECA TPYHTA Ha VPOBEE MIOJOIIERL ¥CIIOEHOT O ¢)ﬂ{:na.\£e1{ra HE YVHHTEIEAKTCA B JONOIHHTEIRHOM BEEPTHKATEHOM JABIEHHH

Ha YPOEBHE 3TOH [IOJOIIEEL

Puc. 8.9

8.5 [naBHble 1 3KBUBANeHTHble HaNpsXXeHUs B rpyHTe

Mporpamma npegHasHayeHa AN ONpederneHus rMaBHbIX W 9KBUBANEHTHbIX HaMPSKEHUN Si, Sp, Sz B
rPYHTE Mo 3aJaHHOMY TEH30pPY HaNPSBKEHWUN Sy, Sy, Sy, Txys Txzs Tyz -

[naeHpie Han pAHe HHA

T eopuA MpouHoCTH anucka | Cnpaeka |
|Kgn0Ha-Mopa MDMCDHUMDUEj K.oa . HAREHOCTH

v Tun MpyHra ¥ Mpoeepka npoyHoCTH n ) ,—1 15
0/ BHYTPEH. ’—_| BIRETEERS :
18000 rperya-FO (R |7.83450 | | [TPyrT cpeannnoTHo ¥ ' 3+ acHan npouHocTe Pacuet.npoud. [0.9

. Moowage  Ocagka Koadgd. -
100y SAeAEHCUENN. - [Tpae | POpMA NONOWEEI UTAMNE oo ko (o [yaccona i Teta  P2c

PacusTHEIE ¥aPaKTERMETHIEW FPYHTE
0.0000  Cskarwe: Re, R2e |33.2389

CO, [Rtau]
K.pyrnan - 1 n.o1 03 0000 (0707 |1.414

Tensop Ox Oy 0z Txy Txz Tyz
HaNpA#eHHH:

frefi2) [12 |5 E] -4 |21 |5

[ naBHElE HaNpAKEHHA WHepopraauma
Yraei Sigl k #YE [rpag.) | Moayne TpEAEEHBIE HANPAKEHWA
]| 28976778 nonHer - Eg |1337.69946
#® 3896483 | negopman, Oo |[1@178%

@2 oo faT B BE6EET =
v EREEES © Lo [5.00004

3 |[15.935115 Z 51.03528 T 18, 336362
Uron nan Lo &1 Oa |6797s [48m9
IKEMEANEHTHEIR HANPAH, A= il 231 Mo 0.019483

2w HIC

(@) o2
M cos Koadd.
3166981 2671564 % o |
Puc. 8.10

3apaHue UCXoaHbIX AaHHbIX

B packpbiBatowemcs cnucke Tun rpyHTa BbibepuTe: rpyHT cpegHel NNOTHOCTW, TPYHT MMOTHLIN, ropHas
nopopaa;

B none PacyeTHble xapakTepuCcTUKN rpyHTa BBEAUTE:!

Rc — npoyHocTb Ha Cxkatue, npu Rc=0 — 3Ha4yeHne onpegensieTcs aBToMaTU4eCKy;

FO — Yron BHYTpeHHero TpeHus (B rpagycax);

CO (Rtau) — YaenbHoe cuenneHune (T¢/M°) MW MPOYHOCTb NPY YUCTOM CABUre (OTPULIATENBHOE YMCHO —
Rtau gns rpyHTOB, B KOTOPbIX cuenfneHne 6nmsko K Hymo).

[ns rpyHTOB, B KOTOPbIX CLUENNeHNe BrM3Ko K Hyro, MOXHO 3afaTb NPOYHOCTb FPYHTa Npu cxXaTtun, Torga
HeobxoaMmas NPOYHOCTb NPU YUCTOM CABUre, NPMHUMAETCS:

Rtau =0.5-Rc/1.732 ;

HononHutensHo ans onpegeneHnss Moayna nonHbix gedopmaumm rpyHTta Eg B cootBeTcTBUM CO
CHwulM 2.02.01-83 «OcHoBaHuA 3aaHuii U coopyxeHuii», a Takke [BH B.1.1-5-2000 3agatotca:

dopma nopoLwBbI WTaMna (kBagpaTHas unv kpyrnasi);

Mnowapb nogowBkLI WTamMna B M*;

131



BnekmpoHHbIlt ClNPagoyYHUK VIHXeHepa

PacueTtHas ocagka B M;

KoaddumumenT lNyaccoHa;

Haxmute kHonky PacuerT.

Mogynb nonHbIx Aechopmaunii onpeaenseTcs No pesynbratam nosfeBbIX UCMbITaHUIA FPyHTa WTamMnamMmm B
COOTBETCTBMM C TEOPUEN YNPYrOCTU NIMHENHO—A4edopMUpyeMOro nofynpocTpaHCTBa U ClpaBeAvB TOMbKO ANiS
[eopMUPOBaHHON 30HbI MO, LUTAMMOM.

[na rpyHTa peanu3oBaHbl YCrOBUSA NpeaenbHOro paBHOBecUss — Teopusi npovHoctu KynoHa—Mopa u
Museca-LLnelixepa—boTknHa (MoamdpuumposaHHasa Teopus KynoHa—Mopa).

PesynbTaTthbl pacuyeTa

Mpwn yctaHoBneHHOM donaxke B none NMpoBepka NPOYHOCTU BbI4AKOTCSA:

G4, 03 — NpefenbHble JoMNYyCTUMbIEe HaMPsHXKEHUSA MO rnaBHbIM ABYM Mriolaakam;

Gy, To — NpefernbHble HOpMaribHbIe Y CABUMOBbIE HANPSHKEHMS MO OKTa34pUYEeCcKnM nioLagkam;

KoadhpmumMeHT 3anaca NpovyHOCTM (NpeanonaraeTcs pacyeT No BTOPOMY NpeaenbHOMY COCTOSHUIO, T.€.
Ons pacyeTta NPUHNMaTCA HOPMaTMBHbIE MPOYHOCTHBIE XapaKTepUCTUKN MaTepuana);

napameTp Jlope—Hagau BeluucnseTcsa B Buge:

uc = (20'2 - 0'1 - 63)/(61 - 0‘3)

Mpwn HaxxaTum kHonkn 3anucka opmupyeTcsa otyeT B html-cdbopmaTe, B KOTOPOM NpmuBOAATCS:
rmaBHble HanpsXXeHus B Bnae: o1 > 02 > 03;
mMaTpuua Hanpasnsowmx kocuHycos MK(3,3) opueHTauum rnaBHbIX HaMNps>KeHUN B CUCTEME
KoopauHat X, Y, Z

[11 m1 nij
MK()= [I2 m2 n2]
[13 m3 n3]
— yrnbl HaknoHa AL1, AL2, AL3 (11, 12, I3) — rnaBHOro HanpsixkeHmst 61 Kk ocam X, Y, Z, onpegensiowme
OpUEHTaLMIO NITOCKOCTU TPELLUHBI B MPOCTPaHCTBE;
— Yron HaknoHa a3 — rMaBHOro HanpsXxeHus 63 K ocu X, onpefensioline OpueHTaumio NIoCKOCTU
TpeLUnHbl OTHOCUTENbLHO ocn X;
— yrnbl Aunepa TETA, PSI, FI (0, g, ¢) — onpeaensioLme nonoxeHne rmasBHbIX HanpsbkeHni o1, 02, o3
Kocam X, Y, Z;
— MPOYHOCTb NPU ABYXOCHOM paBHOMEpPHOM cxaTtum — R2¢ = Re-P2c;
— MPOYHOCTb NPU ABYXOCHOM paBHOMEPHOM pacTskeHun — R2p n gpyrne napameTpsl;
— npu3Hak Hanuuuna TpewwmH TB =1, 2, 3 — ogHon, AByx, Tpex; TB = 10 (20) — pa3pyweHne anemeHTa
npu cxatum; TB = 0 — TpeLmnHbl OTCYTCTBYIOT.
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{2 Pacuer [/nasHbiX W IKBHEA/IE HTHBIX HANpAKe HUH B MeTanne - Windows Internet Explorer

X

] Crioruments and Settings|Al Lisers| Application DataiEspri 2.0{Main_Stress_HMAIN_STRESS_M.HTH

@sin Mpssca Bug  Wsbpsweos  Cepenc  Cnpseca

S Msparos | 5

- e

8 PacueT MnasHbix 1 SKBHBANEHTHSIX HATPSKEHHF B

el ~ @06 @] Becnnathan noura Hotmal

= v CIpasnua - BesomaciocTs + Cepere v (@~

SIG 1E=4496.623 3
Tau_0 =1692.463
Hapauetp Joge-Hagan Param _lode = 0.4516
VTOR HAKNOHA TREIpIHE Alfa_tpem 2x= -62.365 (Tpamyca)
Yomu saxnoma Sig_1 Koo X, Y, 2 OcsosHOM CHCT. KOOPmMHRT
ALl= 2.532 (Pampamm) AL2= 1.940 AL3= 1.110
ALl= 110.132 (Tpazyca) AL2= 42.336 AL3= 63.614
MATPTA HANPABISHNDE KOCHHYCOB OEMEHTAINA 5IG_1,2,3 B 3-% OCHOM HIC MK (3,3)
L1=-0.81981 n1=-0.13853 al= 0.00000
L2=-0.36110 n2=-0.62799 n2= 0.00000
L3= 0.44442 n3=-0.76520 n3= 1.00000
YAPARTEPHCTIIIT MATEPHATA - Metann
Hawannm.xog. lyaccoma Nu_o =0.250
HODMATHMEHAR TPOSHOCTS THW CRATINI Re_H-4000.000 (ro/m2)
mpu Rp_#-4000.000 (ro/m2)
TpowHOCTS HpH THCTOM CAEHTE R_tau=2309.401 (re/m2)
NpowsoeTs mp 2-Xx ocHOM CxaTI( R_2c=1000.000 (e /2)
[IpowEOCTE DpH 2-X OCHOM pacTIReHI R_3p=4000.000 (ze/m2)
Fo59}. HagexnocTH NO HampEEemM KRs =1.200
PacieTnas NpOYHOCTH NpH CRATI Rs_c =3350.000 {rc/m2)
PacIeTHAR TPOTHOCTE MpH PaCTEREmII Ra_r 3350000 (ro/m2)
HRsaIBH MORYIE YORYPOCTIS Es_o =20000000.000 (re/m2)
CeKVIpLi MORYNE VEPYTO-[LIACTHIHOCTH Es_cat =1.5984e+003 (zc/m2)
Trassme gegopuaipn: ympyTHe Def_1 =0.00030504 £
Thassse FeQOPUAINT YHDYTO-INACTINECKIE Def_1n=0.96402810 Def_3n=-0.3028105%
Tpegensime nanpsxems To mnaswese nnomaman
SG_1L =4000.000 |SS_3L: -888.248
SG_OL =-93.643
[proRax Eamrome Tpemm: TB=1,2,3- TpemmEs TE=10 -TpemmHa X TeKVHeCTh ORY CEATIN
To=20 —reryacces crems pu 2% oow.caamm |753 ~merecrs cxams 50 Ay 1 [Foms0 ~paspes 0 mpen aepopmens
YapaxTepucT.cocTogEms crami 3-x ocH.HIC TB=50 §
FO3SEMIMERT SAIRCA 10 2-y 1IC 0.401
BAACA 00 1-y 0C 0.334 v
roToso ' Moii komnetaTep fa v RI00% -

Puc. 8.11

Mpu HaxxaTuM Ha KHOMKY 3anucka pe3ynbTaTbl 0POpPMNAOTCS B BUAe oT4yeTa B html-cbopmare.

8.6 YcTOMUYMBOCTb CKIIOHa

Mporpamma npepHasHadeHa Ans onpedeneHusi YCTOMYMBOCTM FPYHTOBOINO CKMOHA KOTMOBAHOB W3
ogHopogHoro rpyHta no tuny 1 — lnockas NOBEPXHOCTb CKOMbXEeHus M no Tuny 2 — LinnumHgpudeckas
MOBEPXHOCTb CKOMbXXEHMUS.

I1nockasn NOBEPXHOCTh CKOJIBXKEHHA

Lx

Lo Lq

IMLTHHAPHYECKAA ITIOBEPXHOCTE CKOJBKEHHA

Lqr

Lq .

Lx

Loi

Lqr

1

0<p

/\ q

" Ea—

bhebidid

0<p<90

A

ERERENRN

L

Y
I I

zan
4

<5 777 7

/

Lr

L KpHT.

p = ¥I'0ll OTKOCA

Lr - QJTHHA JFHHH PazpyIIeHns

a)

o
L ~
S
Q
N 1
. -
<P
Ti+1
Pin

j//
Lr | —
=
| T2
T;
r, | L KpHT.

7= 07

Lr2
P,

T

P

Puc. 8.12

6)

B - yrom otkoca R - pamyc MOBEPXHOCTH CKOMbKEHHS

Ona TunoB 1 1 2 peannsoBaHO YNpoLLEeHHOe UHTEerpupoBaHuMe no ogHon Touke. KoaduumeHT 3anaca

yCTOMYMBOCTU cknoHa gns 1-ro tuna (Ky) BblumucnsietTcs

nrnowaakn ckonbxeHus (Lr2) no OTHOLUEHMIO K NMIIOCKON MOBEPXHOCTU CKOMbXeHNs (Lr).

C y4eToM KoadhdhuumeHTa yBenuMyeHus OfvHbI
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YCTOMUHBOCTb CH/I0HA Q|§|E|
HApaKTEPHCTHEW FPYHT S
ILnockan MOBEPXHOCTE CKOJIEKEHHA
OffeerHeii Bec [Todmd) 18 LO 3 Lq }
Ei;on[:sgﬁewem Tperua - [13 Lx 1 qu‘ ’I
y -
s | 0<B<s0 A aTTTITITT
0
g - Ao o) |20 QA 777 77 777
Kradd, HANEKHOCTI No 1.15 L A,
Harpyske
A
K.onmy. Touek wHTerpuposanka (10 H \\ ‘/
A\ “ ir
hY 5] r
¢ Tun-1 MNOCKas NOBEPRHOCTE KPHT.
CROMBAEHHA
s b
7 Tun-2 UWAMHAPWYECK 3R NOBEQXHOCTE J, L KRHT
CROMBKEHHA
~
B - yTOJI OTKOCA LI‘_ - JIHHA THHHH paprmeHPDI

TEOMETPHA M HAMPYZKH Ha CKACH MpeaensHEE pacuETHEe X3PAKTEUCETHRM CKAOHA Pacuer
Otretka Kpumiveckan epicora - Hepur, |5, 28232 Cpeatme Hanps L 346410

Bricota-H (Ml |3 HECTRArD
63 aeos. Hy . .09 0o [120487
Ul miasss) P K.pMTHYECKMA yron xp. [39.0000 Li |4 76704
_ =] aguyc T
[rpan] 6 R. R [m] CyrMapH.CaBMroB.cina - Toum, |3 35184 Lo oz, 0.00 Crpagka

MoroHnan Harpyska [Todnm, ) I .
YMM3PHEIA

MpeneneH. B
sec rpyrTa - [5 3261 - Koz, Lepur [F70des || _ Bovon |
q |0 Lo |0 Lo|0 Lar |1.97264 : ltzlec rpg[{:g]a 11.1534 oo 20941 Lepwr.

Py, [tc) yer

Puc. 8.13

3agaHue NCXOAHbIX AaHHbIX

B aonanoroBom okHe YCTOMYMBOCTbL CKIOHa BBeAMTe B nosfie XapakTepuUCTUKX CKIOHA BbICOTY, yron
OTKOCa, MOrOHHYI0 Harpysky.

B none XapakTtepuCTMKM rpyHTa BBEOWTE Yron BHYTPEHHEro TpeHus, yaenbHoe cuensieHne, 06bemHbIN
BEC, OrPaHNYeHne CXUMAIOLEro HanpsXeHus, KOaMUUMEHT HaAOEXHOCTM O Harpyske, KONMYecTBO ToYek
WHTErpnpoBaHus.

Paguno—kHonkow BbiGepute TMN NOBEPXHOCTW CKOMbXEHUS.

Haxmunte kHonky PacuerT.

Pe3ynbTaTthbl pacyeTa

lMporpaMma No3BoNSAET NONy4nTb NPeaeribHbIE XapakTEePUCTUKM CKIOHa:

— KpuTnueckyto BbICOTY CKIoHa — HKpuT;

—  KpuTnueckuin yron nnowankm ckonexeHns — QKpurT.;

— CyMMapHbIn BEC IPYHTOBOrO MaccmBa Haf niocKOCTbI0 paspyLleHns — Pecym.;

— CymMmapHas caBuroeasi curna oT Beca rpyHTa no nriockocTu paspyLieHns — Teym.;
— [MpepenbHbini Bec rpyHTa — NycT.;

— [OnuHy nnockocTtu (MoBepXHOCTU) paspyLleHns — Lr no Tuny — 1;

—  OnvHy umMnuHapuyeckon NoBepXHOCTU paspyLlieHusa — Lr2 no Tuny — 2;

— KpuTtuueckoe paccTtosiHMe OT NOAOLLBbI CKITOHA A0 BepXHel To4ku 6e3onacHoro yaaneHus — LKpuT.;
—  KosdpduumeHT 3anaca ycTonunBoCcTy (YCTOMUMBOW NPOYHOCTHN) CkroHa — Ky;

— CpegHue HopMarbHbIe U COBUIOBbIE HAMPSXKEHUSA Ha NNOoLWAAKe CKONBXEHNS.
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T YCTORHHBOCTH 0AHOPOAHOTD ckona - Windows Internet Explorer

& CiiDocuments and Settings\all Users\pplication DatalEspri 2.0{Stabi_GrulSTABIL_GRU.HTM

o[+ [9

©siin Mpssks Baa  VaGpamos  Cepsic  Crpaka

o wstpemos | 25 £ - e

o],
58

(@ Pacuer yeroiueorTi ... X

~ £ &) Bernnatran nouTa Hotmail

Biv B D @ Crowwse Seonamorrs e Coponc e @+

Jera: 30 9 2010

|nc ccercuEt verolrmEocTn omroromHoro revaTOSOTO CxIONA>>

X

3

XAPAKTEPNCTIIN CEIOHA

EECOTA CLIDEA 1 3.000 (%)
JTOn OTEOCA Beta 60.000 (rpan.)
PAIIVC R 3.000 (%)
TUNEA WIOCKOH NOBEPXH . CKONEXERIS 1r1 4767 ()
LA WOERP . OOEEPXE 12 4882 (%)
PACUETEHE BATPY3HI EA CENOH
EATPY3KI ? 0.000 (zc/mx)
TPUBSA3KA PACIPEIENERHO( HATPY3KI L0 0.000 ()
IHEA PACHPENENERHON HATPY3EI 1g 0.000 ()
PABOUASL JUIMEA PACIIPEN EATPY3KI 1oz 1.973 (1)
XAPAKTEPUCTIIEN TPYETA CEADEA
YION BEVTEEREETD TPEHNT E) 18.000 (rpam.)
YEEMbHOE CUEIMEEVE <o 2.000 (zo/u2)
OBEMEHI} BEC PYETA Gama 1.800 (ze/u3)
KOE##, HANERHOCTH [0 EATPYSKE RHazems. 1.150
[PEIENEHIE XAPAKTEPHCTHKN CKIOHA
PACUET [0 IIOCKOR NOBEPXHOCTH CROJHAERVS
CYMAPH.BEC TPYHTA HAN [OBEPH.CKOJBEHIS Beym 5.325 (m2)
MAKCIM, CHBITOBAS CIVA [0 IOBEPXH.CEOJBE. Taax 3.352 (z0)
[IPEENEH. BEC YCTOMEOCTH TPYATA Nyen 11.153 (2e)
EOS#SIITEHRT 3AIACA YCTONIBOCTI Ky 2.0%4 (c)
RIMEA CEMOEA 1 3.464 ()
JUNMEA MPOCKOF NOBEPXHOCTH CHONBXEHIST Ir 4.767 ()
A OT OOJHOXRS 1O BEPYA CRIOHA Ix 1.892 ()
KPUTINECKAS JUMEA OT NONHOABS CENOHA Lapur 3.705 ()
EPUTINECKAS BHCOTA CENOHA - 6.282 ()
KPUTINECKSTiA YTOJ TIONALKI CKOMGREENS OxpuT 39.000 (rpam

Ilnockas NOBEPXHOCTh CKOJIBKeHHA
Lo Lq

/\q

. Ly R T ——
0sqs90 H_Wﬂ

rorosn

4 Mo komnbroTep

Puc. 8.14

B nporpamme peanusoBaHbl yCroBUsi NpedenbHoro paBHoBecust Ans rpyHTa — KynoHa—Mopa n Museca—

LLnenxepa—boTkuHa.
PesynbTathl ochopmnsaoTca B Buge ot4eta B html-coopmarte npu HaxaTum Ha KHOMNKY 3anucka.

8.7 YcTOM4YMBOCTb MHOrOCIIOMHOIro CKrnoHa

I'Iporpamma npeaHasHa4veHa anda onpeneneHuna yCTOIZ\-II/IBOCTVI FPYHTOBOIO CKIriOHa no LLVIJ'II/IHD,pI/I‘-IGCKOVI
NMOBEPXHOCTU CKOJTbXXEeHUA C MHOrOCnomHbIM OCHOBaHueM. Pacuyet npon3BoanNTCA «LlWBEeACKMM MeToaOoM»
(MeTogoM LIBeACKOro obliecTBa reoMexaHukn). [laHHasi MeToauKka HOCUT — SKCMepUMeEeHTanbHbIN XapakTep.
HonyckaeTtca go 10 cnoeB 0CHOBaHMs.

mith

L1

| 3 Qi

Y Yl
Y2
Y3
“'w -DTMETKa .
vl BOAOYNOpa ¥4
v /
T3
Y4 X
n ¥n
X1 X2 X3 X6 Xn

X4 QcedcH. X5
é +ol

Puc. 8.15

B pesynbTaTe pacuyeTa onpenensioTcs KoopauHaTtbl ononsHa Xi v Yi, a Takke opauHaTtbl anopbl Pi

Onon3HeBOro AaBlieHUA.

135



BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

Koadpdh.HagexxHoCTn No Harpyske 150 1
Koadpdb.3anaca npu ctatumu. 0
HarpyxeHun 914
Koadhd.3anaca npu 0
OVHaMUY. HarpyXeHum .000
CyMapHas akTtMBHasi -
HopMarbH.cuna (Tc) 49.287
AKTMBHas cocTaBnsoLas 5
CABUTOBBIX.CUM (TC) .099
PeaktuBHas cocTtaBn.oT cuenneHuns 0
(tc) .000
Paguyc 6
UMNVHAP.NOBEPXH.CKoNbXeHus (m) [0.675

npe}J,OCTaBJ'IFIeTCFI BO3MOXHOCTb rpacbwquKoro KOHTpPOJIA reomMeTpumn MHOFOCITOMHOIO CKMoOHa W
NOBEPXHOCTU CKOJIbXXEHUA MHOrOCITIOMHOrO CKMoHa.

FeomeTpua cknoHa 1'

24.§|:Ym ax [M]

rdd
]
o ,—/—ﬁ’%//
//
N

Puc. 8.16

PesynbTaTthl opopmnaoTca B Buae otyeTa B html-coopmaTe npu HaxkaTum Ha KHOMKy 3anucka.

OCHOBHbIe pacyeTHbIe NpeanoCbINIKU

PaccmatpuBaeTca 1nm wupuHbl ckrnoHa. OnpegensieTcss BeC BCEro MaccuBa [pyHTa C  y4eToM
[OOMONHUTENbHOW aKTUBHOW Harpy3ku Hag MiOCKOCTLIO PaspyLUEHUS:

Pcym. = 0.5-H-H-sinlb — Q)/(sinb-sinQ)+q-Lqr .

KpuTnueckmii yron nnowaakm ckonbxermnst — Qkput. = (b +f)/2.

MpenoenbHasa cuna ycToMYMBOCTM CKIMOHa B COOTBETCTBUM C [3]

NycT. = (g - Hkpur.)/C,

roe g — pacyeTHbli 06bEMHbBIN BEC IPYyHTA.

KoahduUMEHT YCTOMYMBOCTU CKITOHA B COOTBETCTBMM C [3]:

Ky = (Pcym.-cosQ-tgf +C, -Lr)/(Peym. - sinQ).

Mouck Npou3BONbLHON NOBEPXHOCTM CKOMBXEHWUS AN NPOU3BOMbHOW pacnpeaeneHHon Harpy3km Ha BCeM
y4acTke MHOrOCMONHOrO CKIOHa BbINOMHAETCS B BuAe, NpeacTaBleHHOM Ha PUCYHKE.
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Pwuc. 8.17

Casvratowas cuna onpegensietcs no gopmyre:

H
T oq=P, - SiN(@y) =a-H, - M-y o Sin(or,) =a-H, -1M'1YSin((12) -
~Ip

YaepxuBatolLas cuna onpegenseTcs no dopmyne:
H
Teq=P1-Sin(@)=a-H,- M-y, sin(@) =a-H,-Im- 1Y sin(ay)

+p)
roe:

a — MUMHMMAanbHbIA Y4acTOK MHTerpupoBaHns (NpuHATO 30 HEM3MEHHBIX TOUYEK MHTErPUPOBAHUS MEXAY
CMEXHbIMW CKBaXXUHAMMW);

YH — HOPMaTUBHbIV OOBEMHbBIN BEC TPYHTA;

KH — koadpduumeHT BesonacHOCTUM (HAAEXHOCTW) MO TPYHTY, Pas3nNUuHbIi ANS YAEePXUBaLWMX |
CABUraloLLMX CUM: t_ 1
Ky 1)

8.8 Hecyuwas cnocobHOCTb cBan No pesynbTaTaM NosieBbIX UCNbITAaHUN

Mporpamma peanusyeTt NOMNOXeHUs crneayrLwmx pasgenos Hopm: pasagen 7 CI 24.13330.2011, pasgen 7
CIM50-102-2003, pasgen 5 CHul1 2.02.03-85%, pasgensl 5, 6 ACTY b B.2.1-27:2010.
B TekyLLeln Bepcun nporpaMmma cogepxuT 2 3aknagku.

- Hecyman cnocoBHocTs chafl Mo PesyabTaTam NoAeEbiK MCBTaH A ]
3aBUBHEIE CBEW B TOMKS SOHOMPOBAMNA | BuHTOBEIE CBAM NP CTATUMECKoM SoHmMpoBaHn |
Pasmepe! cevera caan, m
CAySuHa NOrPYKEHMA HYDKHEND KOHUE CEaM . M 5
] b [04 .
N un 50183 (|1 30HA € HAKOMEUHMIKOM W3 KOHYCA MY Th! TPEHMA -~
g h [0a KoodamLmenT yonosui paBoTs! ceal & rpyHTe 115 -~
b
KommuecTso Touer somamposarma |5
XApAKTEPMCTHAKK TOYEK SOHOMPOBIHWA
Homep Tewyluei Touw sonauposanna | LM ™
CpegHes sHa4eHWe COMPOTMENEHMA MDYHTA NOA HAKOHEYHWKOM 3oHaa (as), kMa 5200
XapaKTEPUCTUKN ENoA rpyHTS
T oAWwmHS cAoA,M Tun rpyHTa CpeaHes SHaY. conpoT. No SoKOE0H NoBspyH. KIS
J 0.s nECuaHEIR 56.
2 05 NecuaHEI 7.
3 1.3 FAMHKCTE 8g,
4 2E necuaHbi E5.
S 07 FAHACT B 7z
B
Hecywan crnocobHocTs caait, klMa 556.929 Pocwer | MonpoBnes \ Omaer |
oK | omaena | | Cripasxa |
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BnekmpoHHbIlt ClNPagoyYHUK VIHXeHepa

1. 3abuBHbIe cBan B TOYKe 3oHAUpoBaHuA

Pac4yeT no pesynbTtartam UCMNbITaHUSA 3a0MBHbBIX CBal B TOYKE 30HANPOBAHUS BLINOJTHAETCS B
cooTtBeTcTBUM ¢ nn. 7.3.3, 7.3.10 CI 24.13330.2011; n. 7.3.11 CI1 50-102-2003.

B cooTBeTCTBYHOLWMNX NONSX BBOAA 3a4al0TCS:
— pasMepbl ceveHust npsimoyronbHou (b, h) nnn konsbueson ceau (D, d);
— rnybuHa NorpyXeHust HUKHero koHua ceau H;
— KonuyecTBO Toyek 3oHampoBaHus k = 1+N (He 6onee 100 Toyek);
— TWN 30HAa:
| — 30HA, C HAKOHEYHUKOM M3 KOHYCAa U KOXYXa;
Il — 30HA C HAKOHEYHUKOM N3 KOHYca MY Tbl TPEHUS;
[Il — 30HA, C HAKOHEYHUKOM M3 KOHYCa My Thl TPEHWUS U YLLMPUTENS;
— BMWA rpyHTa no 60KOBOW NMOBEPXHOCTU BCEX CBAWN — NeCYaHbIi, MUHUCTbIN;
—  KO3(huumeHT ycnoBumn paboTbl BCeX CBan B FPYHTE Y¢; MOXET NpuMHMMaTh 3HadeHus: 0.6, 0.8, 0.9, 1,
1.15, 1.2, 1.5 1 nponsBonbHoE.

Ins kaxnon Touku K 30HAMpOBaHUS 3afaeTcs (s — CpefHee 3Ha4YeHne ConpoTuBneHus rpyHTa B (kMa)
nog HakoHEeYHMKOM 30HAA.
Ins Tvna 3oHAa | 3apaeTca fs — cpegHee 3HaYeHWe rpyHTa Ha GOKOBOW NMOBEPXHOCTU 3oHAa B (kT1a).

Ons Tunos 3oHaa Il n 1l nHdopmaumsa 3agaetca B TabnmyHon popme:
— h; — TonwwmHa cnos rpyHTa;
— TWN FPyHTa — NecYaHbli NN IMUHUCTBIN;
fsi — cpegHee 3HayeHne ConpOTUBNEHUS | —TO CrOS rpyHTa Ha GOKOBOWM MOBEPXHOCTU 30HAA.
30ecb i — KONMMYECTBO CMOEB [PYyHTa, KOTOpoe MOXeT OblTb pasnMyHbiM AfS  KaXAOW TOYKM
30HAMPOBAHMUS.

BbluucneHus

Ons kaxgow Todku 3oHaMpoBaHus k onpegensietca RSy = gs-B1, rae RSy — npegensHoe conpoTueBrneHune
rPyHTa MNOA HWKHMM KOHL,OM CBau No AaHHbIM 30HAMPOBaHMs B Touke K.

Ona Tuna 3oHga | onpegensietcs fy = fs*B,, roe fy — cpegHee 3HaveHMe npefenbHOro COnPOTUBMEHMS
rpyHTa Ha OOKOBOW MOBEPXHOCTU CBau MO AAHHLIM 30HAMPOBaHUS B TOYKe K.

Zﬁi 'fsi 'hi

na tunos 3oHaa Il u Il Beluucngetca f, = ——————— roe fy — cpegHee 3HavyeHue npenensbHOro
“ H

CONPOTMBMEHUSA TPyHTa NO BCEM CMOsAM i Ha GOKOBON MOBEPXHOCTU CBau MO AaHHbIM 30HAMPOBaHUA B ToYke K.
YacTtHoe 3HayeHue Fuy npegenbHOro CONpOTUBMEHUS CBan B TOYKe 30HAMPOBaHUA K onpegensieTcs no
dopmyne: Fuy = RSy -A+f-h-U, rae A — nnowaab ceveHns, U — nepMMeTp Hapy>KHOro KOHTypa ceyeHns cBaw.

Cratuctnyeckas obpaboTka pesynbTaToB MO BCEM TOvkaMm 3oHAMpoBaHMSA 1-:-N BblNoOnHseTcs no
dopmynam:

2

1 1 & c
Fu,n=—)» Fu, =, |—) (Fun-F ;o V= ;
u,n Né_ u; o \N—lé( u,n uk) Fun

t,*V 1

N T

KosdpdmumeHt t, npuHumMaeTca no Tabnmue XK.2 u3 [OCT 20522-96 pOns OOHOCTOPOHHEN
JoBepuTenbHoN BeposaTHoCcTN a=0.95.

KoadpcbnumeHT HapexHOCTU No TPyHTY Y, OnpedenseTcs B 3aBMCMMOCTM OT KOMWYEecTBa TOYeK
30HAMPOBAHYSA.
Hecywias cnocoGHOCTb CBau No pesyfbTaTtaM UCMbITaHUiA onpegenseTcsa no gpopmyne:

Fd = Y—CFu,n
Yq
PesynbTathbl

BenuunHa Hecyuwlenr cnocobHocT cBaum Fd BbIBOAMTCS B COOTBETCTBYHOLLIEM MNOMEe  3KpaHa.
MpomexyTouHble 3HadeHus Rs, Fk, Fu, a Takke pe3ynbTaTbl CTaTUCTUYECKON 06paboTKM BbIBOAATCS HA 3KpaH
B TabnnyHom Buge npu Haxatum kHonku MogpobHee.
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PesynbTathl pacueTta -

==

No |

Fk

Fi

c

[T R TUR p

422.4

37.0775

525.231

533 37.5744 572,446
858 40,4926 672,756
625 35.5133 559,196
513.52 35.248 527.44
m 3
CpeHee KBAAPATUHECKDE OTKMNOHEHWE YACTHEIX SHEHEHMIT 80,1812
OT CpeAHEro apudMeETHYECKOro
KoaddHeHT BapUaLymn 0.10532
KoadiduumeHT no Tabn. XK. 2 npunoxerna XKMOCT 20522-96 213
MoKaA3ATENb TOHHOCTM OLEHKH CPEAHEND SHAYEHUS 0.100324
KoadOUIMEHT HAASKHOCTH MO FPYHTY 1.11151
Hecywan ocofHoCTE CBaM Mo PEsYNETATEM MOTLITaHWA, KTa 565,496

Puc. 8.18

Bce pesynbTaTthl odhopmnisitoTces B Buae Otveta B hopmate html.

Pe3ybTATRI pacyeTa

N2 ToukK

Rs

Fk

Fu

982.667

37.0775

513.171

1144

37.5744

543.754

810

40.4926

518.329

3338.4

35.5133

875.072

o[ |[w][=][—

2642.4

35.248

761.165

CpeaHee KB3paTUYECKOE OTK/IOHEHWE YACTHBIX 3HaYEHW 0T CpefHero apuMeTUHecKoro

165.881

KosdhduumeHT Bapraumn

0.258262

KosdduumenT no Tabn. X.2 npunoxkenns XMOCT 20522-96

2.13

MokazaTenb TOYHOCTM OLIEHKW CPeJHero 3HaqYeHnsa

0.246011

Ko3hhMUMEHT H3AEKHOCTW MO TPYHTY

1.32628

Hecywan cnocobHoCTs cBau No pesynbTaTam WCnbiTaHud, kMa

556.929

Puc. 8.19

2. BuHTOBbIE CBaMn npu ctTatTu4eCKom 3oHANpoBaHUU

PacyeTr no pesynbTatam
BblOepruBatoLLeri Harpyske BblnonHseTcs B cootseTcTeum ¢ nn. 7.3.3, 7.3.11 CI 24.13330.2011; n. 7.3.12 CTI1
50-102-2003; n.7.3.12 CIN 50-102-2003.

B COOTBETCTBYKOLLMX NONAX BBOAA 3a4al0TCA:

CTaTnU4eckoro

30HAMPOBaAHUA

BUHTOBbIX

— pasmepbl ceyeHns npsmoyronesHon (b, h) unu konbuesown cean (D, d);
— rmnybuMHa NorpyXeHus HWKHero KoHua csau H;
— KONWYeCTBO Toyek 3oHaMpoBaHus k = 1+N. (HaBepHoe He 6onee+ 100 ToYek);

— Tun 3oHaa l, Il, 1lI;

cBan

npu

cKumatoLen

— BWZA rpyHTa nNo GOKOBOM MOBEPXHOCTU BCEX CBAW — NMECYHaHbIN, MMUHUCTLIA U NeCHaHbIN, HACbILLEHHBIN

BOOOW;

—  Ko3(hpUUMEHT ycroBui paboTbl BCeX CBal B TPYHTE Yo;
— BMA Harpysku — cXumaroLlas v BblgeprupatoLlas.

Ons kaxgon Toukn k 3oHAMpoBaHUS 3agaeTcs (s — cpedHee 3HayeHne ConpoTUBIIEHNS
rpyHTa B (k1a) noa HakoOHEeYHNKOM 30HAa.

[ns Tvna 3oHaa | 3apaetcs fs — cpeHee 3HaYeHue rpyHTa Ha GOKOBOW MOBEPXHOCTU

30HAa B (klMa).

[ns Tmnoe 3oHaa Il n Il nHdopmauns 3agaetcs B TabnudHom popme:
— h; — TOonNwMHa cnosi rpyHTa;
— TWN rpyHTa — NecYaHbl UNN FMUHUCTLIR;
— fsi — cpegHee 3HauYeHne CONPOTMBIEHNS | — rO CrOsi TPYHTa Ha GOKOBOW MOBEPXHOCTU 30HAA;
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30ecb | — KONMYECTBO CIIOEB [pyHTa, KOTOpPOE MOXeT OblTb PasnuMyHbIM  Ans  KakOOW TOYKU
30HAVPOBAHMS.

Bbluncnenumsn

[na kaxgow Toukun 3oHanpoBaHus k onpegensietca RSy = qs-B1, rae RSy — npegensHoe conpoTuBneHme
rpyHTa NoOA HWXHMUM KOHLOM CBaun No AaHHbIM 30HAMPOBaHUS B Touke K.

IOna Tuna 3oHpa | onpegensietcs f, = fs*B,, roe fy — cpegHee 3HaveHWe nNpefenbHOro ConpPOTUBIEHNS
rpyHTa Ha OOKOBOW MOBEPXHOCTU CBaW MO AaHHbIM 30HANPOBAHUSA B TOUKe K.

Zﬁi 'fsi 'hi
na tinos 3oHaa Il u Il Beluucngaetea f, = roe fy — cpegHee 3HavyeHue npenenbHOro
: H

COMPOTUBIMEHNST TPYHTa MO BCEM CIOsSIM | HA GOKOBOM NOBEPXHOCTU CBau NO JaHHbIM 30HOUPOBaHUS B TOUKe K.
YacTHoe 3HadeHue Fuy, npegenbHOro conpoTMBIIEHMSI CBaM B TOYKe 30HAMPOBaHMsS K onpegensieTcsa no
dopmyne: Fuy = RSy -A+fi-h-U, roe A — nnowanb ceveHus, U — nepumMeTp Hapy>KHOrO KOHTypa Ce4YeHus cBau.

Cratnctuyeckass obpaboTka pe3ynbTatoB MO BCEM TOYKaM 30HAMpPoBaHMs 1-:-N BbIMOMHSETCA Mo
dopmynam:

1 1 & ° c
Fu,n=—) Fu,; =, |—) (Fun-F ;o V= ;
u,n Nkzﬂ u; o \N—lkzﬂ( u,n—Fu,) Fun

p_ta*V_ y. = 1
\/N, ’ 1—P.

KoadpdumumeHt t, npuHumaetca no Tabnmue XK.2 u3 [OCT 20522-96 Ons oOOHOCTOPOHHEN
[oBepuTenbHon BeposaTHoCcTN a=0.95.

KoadpcpnumeHT HagexHocT no TrpyHTY Y, OnpedensieTcs B 3aBUMCMMOCTM OT KONMUYeCTBa Touek
30HAMPOBAHYSI.
Hecywias cnocoGHOCTL CBau No pesynbTataM UCTbITaHUi onpeaenseTcs no dopmyne:

Fd = Y—°Fu,n
Yq
PesynbTathbl

BennunHa Hecywen cnocobHoctu cBaum Fd BbIBOOUTCA B COOTBETCTBYKOLWEM Mofe 3JkpaHa.
lMpomexyToyHble 3HaveHus Rs, Fk, Fu, a Takke pesynbTaTbl CTaTUCTUYECKON 06paboTkmn BbIBOAATCSA HA dKpaH
B TabnuyHom Buae npu HaxaTtum kHonku MopapobHee.

Bce pesynbTathl ohopmnsoTca B Buge Otyeta B hopmaTe html.
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9 PA3[EJ «Harpy3ku n Bo3aeMcTeua»

Pasgen cogepxut nporpaMmmbl Ans onpefeneHnsa Harpy3ok u Bo3genctsui B cootBeTcTBum ¢ CHull

2.01.07- 85 n 1bH B.1.2-2:2006:

KoadhpmumneHTbl HAgeXXHOCTU NO Harpyske;
Cob6CTBEHHbIV BEC MHOIOCITONHOIO NakeTa;

BeTpoBble Harpysku;
CHeroBble Harpysku;
"ononeaHble Harpysku;

TemnepaTyprle KNnuMaTn4eckmne Bo3aencTBms;
3HepFeTW-IeCKI/1 onacHble coYeTaHuda yCMHMVI.

OCHOBAOHHA U
hpyHAOMEHTBI

i
Harpysku u
BO3AEHCTBUA

MocToBble

KOHCTPYKUWH

tmm

Mporu6el
=]

»

SICINIRA

SAEKTPOHHbIN CNPABOYHMK UMHXEHEPA

#% CHeroBble Harpysku

Mporpamma NpeaHasHaveHa ANA HAXOKLEHUA B UHTEPAKTMBHOM PEKMME BCEX NapameTpoe, Heobxoaumelx AnA
cBopa cHeroeelx Harpyaok B cooTeetcTemu co CHuM 2.01.07-85% «Harpysku u BosgeiicTenas, 1989, 2003rr.
ABH B.1.2-2:2006.

BeTpoBble HATPY3KH

Mporpamma npegHazHaYeHa ANA HaXOKAEHUA B MHTEPAKTUBHOM PESKUME BCEX NapameTpoe, HeoBxogumenx ana
chopa BeTpoBbIX Harpy3ok B cooTeeTcTeuu co CHuM 2.01.07-85%, OBH B.1.2-2:2006 «Harpyaku u BO3AEACTEWAS.
PeanuzoeaH pacyer Ana 15 cxem CoOpyKeHWA.

[oAOAEAHBIE HATPY3KH
Mporpamma NpegHazHavyeHa ANA onpeseneHuA rononegHelx Harpyaok B cooTeeTctemu co CHulM 2.01.07-85%,
OBH B.1.2-2:2006 «Harpysku u B038eACTENAS.

TemnepaTtypHbie KAUMATHYECKHE BO3AEHCTBHS

Mporpamma NpegHazHaYeHa ANA HAaXOKAEHUA BCEX NAapaMeTpoe, HeoBX0AMMEIX ANA YYETA TEMNEePaTYPHBIX
BO03AEWCTEWA B cooTeeTcTEMM co CHWM 2.01.07-85%, ABH B.1.2-2:2006 «Harpyzsku U BO3AEACTEMAS.

SHepreTH4eckHU ONACHbIE COHeTAHUA YCHAUK (DHepCY)

I'IporpaMMa npegHasHavyeHa 4na onpejeneHnAa onacHblx COMETAHWA yCMJ‘IMﬁ B CEMEHUAX CTQp}KHQﬁ no KPUTERUH
akcrpemanbnoﬁ 3HEPrUU CeYeHUA.

Puc. 9.1

9.1 Koad¢uumeHTbI HaAEXHOCTU MO Harpyske

MpuBegeHbl cnpaBoyHble Tabnuubl n3 CHulM 2.01.07-85* «KoadhduumneHTsl HageXXHOCTH Mo Harpyske
ONsl Beca CTPOUTEINbHbLIX KOHCTPYKUWUA U TPYHTOB» U «KoadhduLMEHTbl HageXXHOCTU Mo Harpy3ke Ansi Beca
obopynoBaHUs».
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KoadhcdmumeHTbI HapeXXHOCTN MO Harpy3ke y; ANs Beca CTPOUTENbHbIX KOHCTPYKLUUWA U TPYHTOB

KoadhpmumneHT
KOHCTpYKLUM COOPY>KEHUI 1 BUA TPYHTOB HaOeXHOoCTn
No Harpyske y;
KoHcTpykunm:
MeTannuyeckme 1,05
BeTOHHbIE (CO CpeAHel NNOTHOCTbIO cBbile 1600 Kr/M®), )Xene3o06eToHHbIE, KaMeHHbIE, 1,1

dpMOKaMeHHbIe, NepeBAHHbIE

GeTOHHble (CO cpefHel MNnoTHOCTbIO 1600 Kkr/M® M MeHee), M30MSLMOHHbIE,
BblpaBHMBAOLWME W OTAENOYHbIE criow (MAUTbl, MaTtepuasnbl B PyfioHax, 3acbinku,
CTSKKM U T.M.), BbINOSHAEMbIE:

B 3aBOJCKMX YCNOBUAX 1,2
Ha CTpouTenbHOW Nnowaake 1.3
pyHTbI:

B NPUPOLHOM 3aneraHum 1,1
HacblnHble 1,15

KoadhdpmumeHT HapexXHOCTU No Harpy3ke y; AnNs Beca o06opyaoBaHuA

KoadhpmumneHt
Bec HaOeXHOCTHn
Mo Harpyske vy

CraumoHapHoro obopyaoBaHus 1,05

Usonaumm ctaunoHapHoro obopyaosaHus 1,2

3anonHuTenei obopyaoBaHus (B TOM YKCHe pe3epByapoB 1 TpybonpoBoaoB):

>Knpkocten 1,0
CycneHsuit, LWnamoB, Cbiny4ux Ten 11
[Morpy3ynKoB 1 aNekTpoKapoB (C rpy3oMm) 1,2

9.2 CobcTBeHHbI BeC MHOrocqionHOro nakerta

Mporpamma peanuayeT BblYMCIIEHME HOPMATUBHOM U PacyYeTHOM Harpy3ok oT COGCTBEHHOIoO Beca NnakeTa,
COCTOSILLErO U3 HEeCKONbkux crnoes, B cooTBeTcTBuM ¢ CHull 2.01.07-85 «Harpy3kn n Bo3sgenctaus». [pu
HeobXoAMMOCTU MOXeT OblTb BbIYMCIIEHO COMPOTMBIEHME Tenfonepegadye MHOFOCIIOMHOIO Maketa B
cooTtBeTcTBMM co CHuUI 11-3-79* «CTponTenbHasa TennoTexHuka.

Mpu 3agaHnKn NCXOAHBLIX AaHHbIX A8 pacdeTa hopMUpPYyeTCH Nosb3oBaTeNbLCKUA NakeT MaTepuarnos.
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= Bbiuucie HHe cob6CTBE HHOTO BECa M COMNMpPOTHB/IE HHUA TernJione pe aaye MHOTOC/IOHHOTO NaKeTa

s McxoaHble AaHHBIE AN TENNOTEXHUYECKOrD PAcYeTa
EauHuubl uaMeperus KriM 2 v
Yenoeua akecnnyaraunu (npun.1,2 CHul) |4 -
KOHCTPYKTUEHBIE 3 NEMEHTBI !nOKpb"Mg W NepeKpETUA L]
BHYTpEHHAR NOBEPRHOCTE |1 .CTeH, NOTOAKOB, rAaakus n _v_]
HanmeHoBaHHe MaTepnana | MnoTHocTe | KoaddHumeHT A -
MaTepHana, | HAAEKHOCTH Nt HapyskHaa noeeprHOCTE IZ.ﬂeperbn'MM Haa %010aHb! _v_]
Krin™3 Harpyske e
Lt gl &7 BosaywHas npocnodika (npun.4 CHuM) 014 v | mM"2“C/Br
7 YuurbiBate NpeaenkHOE CONpOTUBAEHUE M 2“C/BT
LleMEHTHO-NecHaHBIM 1800.0 153 [Io7 e ek erInar e
pacTesop
— JNoGaeneHue nosuuuu I
CNoMHEIM pacTeop (necok, 1700.0 15
=it M | HanMeHoBaHWe MaTeprana | MNoTHOCTE TonwmuHa, Kosdd A
RRATKNRN-NPECYAHRIA 1ANN.N 1.3 M MaTepuana, [m] Haaex
< > [krin~3] Har|
1  LeMeHTHo-Nec4aHbIi 1800.0 0.01 1
r 5 pacTeop
OTOBLIE NAKETB! U NaKETbl NONb30BATENel
2 LleMEHTHO-NecYaHbBIM 1800.0 0.02 1.3
HanmeHoBaHWe nakeTta Aata A pacTeop
AobasneH| ¥
1 [rsts 09/04j20¢ $ 22
2 1111 06/09/20C PesyneTartel pacyeta - S
3 |nn_nj 11/10f20¢ HopmatueHaa Harpyska ’ i
4 |g 20{02f20C PacuyeTHan Harpyska 1080. Kriv"2
< s ConpoTueneHue Tennonepeaaye 1.02429237393687 ™M 2°C/BT
| I Oryer | Beixog | Cnpaeka
Puc. 9.2

3agaHue ucxogHbIX AaHHbIX

B none EanHnubl nuamepeHuns BbibepuTe eanHULbI M3MEPEHUS ANs pe3ynbTaToB pacyeTa.

B none KOHCTpyKTMBHbIE 3NeMEeHTbl W3 packpbiBalOLWErocs cnucka Bblbepute Tabnuubl
KOHCTPYKTMBHbIX 3NIEMEHTOB MaTepuanoB: MOKPbITUA U NepekpbiTuiA, NMMbo cTeH, Nnbo Tennousonauun, nMdo
npoyve.

3aTewm, Wwen4ykom mbiwn BbibepuTe B Tabnvue HeobXoAMMbIV MaTepuan.

UTtobbl [06aBUTL BbIOpaHHbLI MaTepuan B MONb30BATENbCKUA NaKeT, LUEMNKHUTE KHOMKY i‘
(do6aBuTh).

BbibupaTe MaTepuanbl MOXHO, MeHsIs Tabnuubl noodepeaHo. O4vepenHoi crnoit fo6aBnseTcs B KOHeL
nonb30BaTENbCKOro naketa.

Ona pobaBneHns rotoBoro WnM paHee CO34aHHOrO MakeTa B MONb30BaTeNbCKUA NakeT Heobxoanmo
BblOpaTb B Tabnuue FoToBble MakeTbl U MakeTbl MONb3OBaTeNns HYXHbIA MNakeT M OobGaBuTb €ro B

nonb30BaTernbCKUN NakeT, UCNOMNb3ys KHOMKY i‘ (dobaBuTb).

[ob6aBnsaTb B NONb30BaTENbCKUIN NAKET MOXHO MO HECKOMbKO FOTOBbIX UMM paHee CO34aHHbIX NaKeToB.
OuepegHomn naket gobaBnsieTcsi B KOHEL, NoNb30BaTENbCKOro nakeTa.

Ona pobaBneHus maTepwana, KOTOPOrO HET HU B OO4HOM W3 Tabnuy KOHCTPYKTUBHBIX SJ1EMEHTOB,
HeobxooMmMo O00aBUTL MYCTY0 CTPOYKY B MOMb30BaTENbCKUA NakeT. [na 3TOro HyXXHO BbIAENUTbL KYpPCOPOM
MbILUX CTPOYKY, Nepen KOTopon Heobxogumo p[obaBuTb nycTy. 3aTem HeobXxoaMMO HaxaTb KHOMKY
Hob6aBneHue no3uumm. lNocne ee HaxaTus 4O6aABUTCS NycTasi CTPOYKa BbilLe BblAENEHHOMN.

Ons pepakTvpoBaHus nornen nboi u3 No3vuuii Nonb30BaTENbLCKOro NakeTa HeoOXOAMMO ABaXnbl
LLENKHYTb JIEBOW KHOMKOW MbILLUM Ha HYXHOM none. Mpu aTom hoH peaakTupyemon S4einkm cTaHeT 6enbim.

Ons ypoaneHus nosvuMuM M3 MONb30BATENbCKOr0 naketa HeOoOXOAMMO BbIAENUTb KypCOPOM MbILIN
CTPOYKY, KOTOpYO HEODXOOUMO yOoanuTb, Npy 3TOM KHOMKa YpaneHue no3vuun cTaHeT akTuBHOW. lNMocne ee
HaXkaTusi BblAENeHHas CTpoYyka yaansaeTcs.

BBeanTe ncxogHble AaHHbIe AN1S TEMIOTEXHUYECKOrO pacyeTa.

Onsa yyeTta (UrHopmpoBaHus) koaddPULNEHTOB TennooThaun BHyTpeHHen u HapyxHon noBepxHOCTeln
orpaXkgarLmnx KOHCTPYKUUA Heobxoaumo BbiOpaTb (ocTaButb ©e3 BbibOpa) 9MemMeHTbl [aHHbIX B
COOTBETCTBYIOLLMX PACKPbIBAIOLLMXCA CMMCKaX.

Mo cytn, aTO 3HaAyeHUsa KO3I(PPULMEHTOB Tennonepedayn BHYTPEHHEW M HapPY>XHOW MNOBEPXHOCTEN
orpaxkgatoLmnx KOHCTPYKLNA, B3ATble 13 Tabnuy 4 n 6 CHull [1-3-79* cooTBeTCTBEHHO.

[Ona yyeta Bo3aywHOW NPOCHOMKM B MONb30BaTENIbCKOM MNakeTe HeobxoouMmo BbiIOpaTh 3HaYeHue
COnpoTUBMEHWs Tennonepeaaye BO3AYLLHON NPOCNONKMA B COOTBETCTBYIOLLEM PACKPbIBAKOLLLEMCH CMUCKE.

CoxpaHutb nonb3oBaTenbCKnii MakeT MOXHO, HaxaB kHonmky CoxpaHuTb naket. [1py 3TOM nosABUTCH
OnanoroBoe OKHO, B KOTOpOM Heobxogumo 3agatb HaummeHoBaHue naketa u [ononHUTENbLHYHO
mHdopmauumro o nakete. HammeHoBaHMe naketa — KOPOTKOe Ha3BaHue nakeTa (4o 40 CMMBOMOB) Hecyllee
CMbICINOBYIO Harpysky 1 no3Bonsiollee B farnbHeneM fnerko naeHtuduumposatb nakeT. JononHuTenbHas
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MHdopMaLMA o0 nakete — B 3TOM MNosie MOXeT OblTb 3adaHa hamunusi Nonb3oBaTernsi, BHECLUEro naker,
HanMeHoBaHue opraHmsaumm, npoyee (oo 50 cMmBonos).

Mpn Haxatum Ha kHomky PacuyeT, ecnu nakeT He Obin paHee coOxpaHeH, aBTomaTudecku byger
NpeanoXeHO COXPaHUTb NakerT.

Pe3synbTaTthl pacyeTa

B pesynbTaTe pacuyeta BbIBOOUTCS HOpMAaTMBHas Harpyska, pacdeTHasi Harpyska W COnpoTMBEHME
Tennonepenadye.

MpenocTaBnsieTcs BO3MOXHOCTb MPOCMOTPETb M pacnedaTtaTtb pesynbTaTbl pacyeta, HaxaB KHOMKY
OTuer.

(= CoBcTRe HHBIA BeC MHOrOCAORHEX nakeTos - Windows Internet Explorer,

|g CADocuments and Settingsial Users\application Data\Espri 2.0lLaminatediLaminated, Heml V| (X | | P~

Ao

dafin  Mpaska Bua  MsbpanHoe Cepewc  Cnpaeka

{3 WsbpatHoe ES F = € BecnnaTtHas nodTa Hotmal & | T €06 & |Windows & windows Media € | HacTpoFka coeinok
@COECTBBHHMH BEC MHOMOCOMHE NaKeTOR @ B =] [;é; v CIpaHmua » BesonacHocTe v Cepedc l@lv >
CoOcTBeHHBIH BEC MHOTOC/IOHHOTO MaKeTa ' test” ~

HopmaTtneHas Harpyska, | KoadduuneHT HagexHocTn |PacyeTHas Harpyska,

HanmeHoBaHWe maTepnana [kr/mA2] N0 Harpyake [Krim~2]
CnokHbIA pacTBop (NECOK, 3BECTb, LEMEHT)
1700.000[kr/MA3]"1 200[M] 2040.000 1.300 2652.000
MnUThl APEBECHO-BONOKHWUCTHIE ¥ APEBECHO-CTPYHKEYHLIE
600.000[Kr/M*3]°0. 400[M] 240.000 1.200 288.000
MnuTel dndponuTosele (TOCT 8928-81) w apbonuTt (TOCT 19222-
84) Ha nopTnaHouemeHTe 256.000 1.200 307.200
800.000[Kr/M*3]*0.320[M]
MNeHononucTupon (TY 6-05-11-78-78)
150.000[kr/M*3]*1 200[m] 180.000 1.200 216.000
LleMEHTHO-NecYaHbli pacTeop
1800 000[Kr/MA3]"0_240[M] 432.000 1.300 561.600
KupnuyHas knaaka u3 CMNMKaTHOro DAWHaALUATUNYCTOTHOIO KMPIMYa
Ha LUEMEHTHO-NECYAHOM pacTeope 730.000 1.200 900.000
1500.000[Kkr/m*3]*0.500[M]

| nToro 3898.000 - 4924800

ConpoTHB/IeHHe TelIonepeJade MHOTOCTOHHOTO MakeTa ''test"

Venopns sxcnayaranas (nmpual,2 CHell): A

ConpoTMBENEeHNE TENNoNepeaaye cnos,
HanmeHoBaHWe MaTepuana [MAZCIBT]
CRoWHBEIA pacTBop (NEeCoK, MIBECTL, LUEMEHT) 1714
1.200[m)/0.700[BT/M*'C] .
MNUTH ANDERECHO-RONOKHUETHIE W ANERECHO-CTHVKEYHRIE [ A
FoToBD :{ MoH KoMNBHITED g T H100% T

Puc. 9.3

9.3 CHeroBble Harpysku

lMporpamma npegHasHadeHa AONA BbIMUCHEHMA CHEroBbIX HArpy3ok Ha 34aHUs W COOPYXeHUs B
cootBeTcTBUM ¢ CHUI 2.01.07-85* n 1BH B.1.2-2:2006.

BbluncnsoTca HopmaTuBHbIE (XapakTePUCTUYECKUE) N pacYeTHbIE 3HAYEHWsI MOSTHOW CHErOBOW Harpysku
Ha ropusoHTarbHY0 MPOEKLMIO MOKPLITUA MO cXemMaMm, MPeACTaBreHHbIM B COOTBETCTBYIOLLMX MPUMOXEHUAX
HopmM. PeanusoBaHbl cxeMbl Harpy3ok 1 — 7, 10 — 12 cOOTBETCTBYHOLLUX NMPUNOXKEHNIA.
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’V\ CHeropble HAr pyaKH4 E]

ParyeT  OTYET  EAWHHUBI M3MEDEHHA
CTpoLTENEHEIE HOPHb! PaiioH cTpovTenscTsa

|CHMI'I 201.07-85* j CHerosoii paiion ‘l j So 50 Krimz W |2 (2

Tun coopyseHus Pezunerar

|B.,D.BHK' W MHOrONpPOAETHEIE 30aHKA CO CEOQMATRIMI W [ﬂ _— Bap Hel

f 70.00
miliiiinnnn
()
| i ‘ i ! 0.00 3000
Fri2 Bapuarr Na2
14U.UU‘
100.00
I, = [1500 M f = 2.00 I
()
0.00 7.50 15.00 22.50 3000
KoHeTpykuma | J
O6WHe NapaMeTpel S1aHHA i = ’147
1] b B0
R [ ] " ﬂDHDﬂHWEﬂbeIe NapameETpRl
Bricora (k) "ID— - [T #ene300eTOHHEA NAMTa NOKPETHA
Pacuet | OTyet ‘ 3akpemk |
Puc. 9.4

3agaHue ucxogHbIX AaHHbIX

B packpbiBatoemcs cnvcke CTpoutenbHble HOPMbI BbibepnTe Heobxoammyto pegakuuio CHul.

B none PaioH cTpoutenbcTBa BbibepnTe B COOTBETCTBYHOLLNX pPaCKpbIBAOLMXCA cnvckax CHeroBowm
panoH, aBToMaTudeckn otobpasaTca koaddpuumneHTsl SO 1 V cooTBETCTBEHHO BblOpaHHoN peaakumm CHul.

Ons pyyHoro 3agaHusa koadduumeHToB SO 1 V B packpbiBatowemcs cnncke CHeroBow pamoH Beibepute
Monb3s., 4To 03Ha4aeT NMonb3oBaTeNbCKUN.

BeibepuTte B packpbiBatoLlemcs cnvcke Tun coopyXeHust.

B 3aBMCMMOCTM OT TUNa COOPYXeHUS 3aaanTe (OTKOPPEKTUPYNTE) NnapamMmeTpbl COOPYXEHNS.

Ons HekoTopbix 3gaHuMn B none KOHCTPYKUMA B packpbiBalowemcs Ccnucke BblIOMparoTca 30Ha
NPUNOXEHUS Harpy3km 1 lononHUTenbHbIe NapamMeTpbl.

BeBeaute k0apdULMEHT HagexXHOCTH No Harpy3ke yf unn octaBbTe 3a4aHHbIN NO YMOMYaHUIO HA OCHOBE
CHuwul.

Haxmute kHonky Pacuer.

Pe3yn bTaTbl pac4yeTa

Pe3ynbTaTthbl BbIMUCNIEHMI OTOBPaxXaloTCA Ha 3KpaHe B MPaBOM YacTU AMANOroBOro OkHa B rpadouyeckom
Buae. MNepemelyas Mbiwb Mo rpadouky pesynsTaToB, MOXHO MPOCMOTPETL 3HAYEHWSI CHErOBOW Harpysku BOOSMb
rOPU3oHTasrIbHON OCK.

PesynbTatbl MOryT 6biTb NPeAcCTaBneHbl B BUAe OT4eTa, B KOTOPOM COAEPXKUTCS CXemMa COOpPYXKEeHus, a
Takke Tabnuua 3Ha4yeHUn BETPOBbIX HArpy3oK C UX NPUBA3KOW K MOBEPXHOCTU 3EMIIN.

[ns cosgaHnsa otyeTa Haxmute KHonky OTyeT n coxpanute ero B Buge rtf unm html — danna.
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{= Cheromsie Harpyann - Windows Internet Explorer

] C:\Dacuments and Settingsiall UsershApplication DatahEspri 2. Disnowtsnow.htm MEZIEIRR | Pl

@ain  [paeka Bng  bsGpawoe  Cepenc  Cnpaeka

¢ Wsbpanros s B ~ ] Becnnathan nouta Hotmal £ ~ £]06 &]windows &) WindowsMedia £ HacTporika cceinak
{& Crerosuis Harpyskn IR+ I | J gmh - Crpamus~ Besonacwocte = Cepanc v (e
TORPETIAMIT —om =
S0 =50 Kri2 Y= 140
L i i |

WwpuHa (b) - 60 m
Tun MecTHocTH -
V=2wmlc

Buicota (h) - 10w

CHIDKETE CHErOBLIE HATPY3KM COMACHO NYHKTY 5.5 CHAM

PesynbTaThl pacyeTa

nj F Harpyska, Harpyska,
Zalm (M) (Kr/m2) (Krin2)
Bapnant Mel
Krh
0 50 70
70
50
w0 30 50 70
0 30
BapnaHT Ne2
Frh 0 100 140
140 75 0 0
100
15 100 140 ~
aToso 4 Moit komneroTep fy - R1m0% -
Puc. 9.5

9.4 BeTpoBble Harpysku

Mporpamma npegHasHavyeHa AN BbIYUCNEHUS BETPOBbIX HArpy3oKk Ha 34aHuMsi U COOpPYXKEHUs B
cootBeTcTBUM ¢ CHUIM 2.01.07-85* n 1BH B.1.2-2:2006.

BbluncnsoTca HopMaTUBHbIE (XapakKTEPUCTUYECKUE) U pacyETHbIE 3HAYEHUS CpedHel COCTaBMsLLEN
BETPOBOW HArpy3km C Yy4eTOM aspoguHamMuyeckoro koadpduumeHTa no cxemam, npeacTtaBneHHbIM B
COOTBETCTBYIOLLNX NPUMOKEHUAX HOPM.

Ona CHul peannsoBaHbl cxembl Harpysok 1, 2, 3, 4, 9, 10, 11, 12-a, 12-6, 13-17.

Ons OBH peanusoBaHbl cxembl Harpysok 1, 2, 3, 4, 9, 10, 11, 12—a, 12-6, 13, 14, 16-18.

Onpe geneHye BETPOBBIX HATPYIOK. E\

PacueT  OTYET  EAMHHUE HIMEPEHHA
PafioH cTpoWTEnseTBa
Tun mectHaetn |C hd Berposof padion |V hd @y 60 Krim2
C - ropoackue panoHs! C SacTPORAKON SRaHWAMM BEICOTON Gonee 25 M

Tin coopyceriin Pesynerarcl

|14 Coopwwerun u e 3nemerTsl ¢ kpyrosoit wmapu ~ | (m)

—t 4=0.005m
< d
—k

Hanpasnerue serpa

VYV

10.00

- [am M
= [zm M . !
Krim2
= "
a= w0 rpa NosepirocTs [[I——— =
War cranwposania |1 "
s[4
Pacwrars | Orier ‘ Buiaa ‘
Pwuc. 9.6

3apaHue ncxogHbIX AaHHbIX

B none PanoH ctpouTenbcTtBa BbibepuTe B COOTBETCTBYHOLUMX pacKpblBatoLLMxcs crnmnckax Tun
MecTHocTu, BeTpoBow panoH 1 BBeanTe HopMaTuBHyto cuny Betpa WO.
BbibepuTe B packpbiBatoLemMcs cnmcke Tun coopyKeHus.

B 3aBMUCMMOCTM OT THMNa COOPY)XEHUsI 3afaiTe HanpaBreHne BETPa LLEMYKOM MO KHOMKE b
3apanite xapakTepuCTUKM COOPYKEHNS.
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B none MNMoBepxHOCTb B packpblBalLLEMCH CUCKe BbibepuTe NOBEPXHOCTb BETPOBOW Harpysku: nesas
CTeHa 3[aHus, NpaBasi CTeHa 30aHnsa n T.4.

Beegute Lar ckaHMpoBaHus 1 KO3 MULNEHT HAOEXHOCTU No Harpyske yf.

HaxmuTe kHonky PaccunTaTthb.

Pe3synbTaTthbl pacyeTa

Pe3ynbTaTbl BblMUCNIEHWIA OTOOpaxalTcAa Ha 3KpaHe B MpaBOM YacTU AMArnoroBoro  OKHa.
MepemelyeHnemM Mbiwn No rpaduky pe3ynbTaToB MOXHO MPOCMOTPETb 3HAYEHWUs BETPOBOW Harpysky BOOIb
BbICOTbl COOPY>XEHUS.

PesynbTtatbl MoryT 6biTb NpeAcTaBneHbl B BUAE OTYETa, B KOTOPOM COLAEPKMUTCS CXema COOpPYXKeHUs, a
Takke Tabnuua 3HayYeHU BETPOBbLIX HArpy3oK C UX MPMBA3KOM K MOBEPXHOCTU 3eMnu. [Ina cos3gaHus otyeTa
HakmuTe kHonky OT4YeT 1 coxpanute ero B Buae html — ganna.

E BeTtposnie HarpyarH - Windows Internet Explorer

£ Ci\Documents and Settings|All Lssrs|Application DakalEspri 2.00indjwind. htm vi>|x 44 B~
FarpyauTe KOMAOHEHT NOMC KR WINDOWs NA YIYUWEHKA PEXYNETATOR HYPHANE W M APAHHER NEM

 maiin  Opae
C:\Documents and Settings\All Users\Application Data\Espri 2,0\Windiwind. htm Beoa

¢ 5l VsBiparho & Windows @] Windows Media & | HacTpoiia cbinoe

»

(& BeTposkie Harpyskn Pk Y @ - Crpariua~ BesonachocTs * Ceponc - (G~

b |
- |12 -
BeTpoeoi paioH -V MoeepxHoCTE - BeToH U x/GeToH [> a=90.000°
o
LUar ckaHupoBaHuA = 1.00 M [>
w, = 60.00 Krim2 —+ &=0.005m
¥,=1.40 {:} s
L —* N
Pe3yanaT|:| pac4yeTa
[l Haeno Pefsomaea: Re=37.4625
il
MpuBeAsKa, HopMaTHEHas PacyeTHas MpueAsKa, HopMaTHEHas PacyeTHas
(M) Harpyaka, (Krim2) Harpyaka, (Krim2) (M) Harpyaka, (Krim2) Harpyaka, (Krim2)
0.00 14.40 2016 1.00 14.40 2016
2.00 14.40 2016 3.00 14.40 2016 &
loToBD ¢ Modi konnsratep Y v Hi00% -
Puc. 9.7

9.5 TlononepHble Harpy3kKu

Mporpamma npegHasHayeHa Ans BblYUCIEHUS rononedHblX Harpy3ok B cooTseTcTBum ¢ CHuIM 2.01.07-
85 n OBH B.1.2-2:2006. BbluncngawTca HOpMaTUBHbIE (XapakTepUCTUYECKME) W pacyeTHble 3HadyeHus
NNHENHOWN roforieHON HarpysKku.
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7 [loaone aHsie HarpyanH

PacdeTr OT4eT  EAWMHMUEI H3MEREHHA

CrpouTensHele HOPME ;Hl'l FNEMEHTS
- = . "

CHuM 2.01.07-85¢ j Kpyroeoe cevenre c d <= 70 Dpyro aneteHt
d= |5 It

[ononegHElR parnoH
| - b= 3 1t

[ b - TonwmHa cTeHky rononega |

h= |10 ]

[ h - BEICOTA HAQ NOBEPXHOCTEID SEMIM |

PesyneTarel pacyeta

vi= 1.3 IHopr. = |0.077 K
| .= Kr#
fe— | pacy 01 rim

Puc. 9.8

3apaHue ucxoaHbIX AaHHbIX

YkaxuTe EQUHMLBLI N3MepeHusa B COOTBETCTBYIOLLLEM ANarOroBOM OKHE.

Beibepute paguo—kHonkon Tun anemeHTa, B pacKpbiBawwweMcs cnucke Bblibepute [ononeaHbIn
pavoH, npu 3TOM OygeT aBTOMATMYECKM BHECeHa BenuumMHa b — TonmwmHa CTeHKkM rononeda B
COOTBETCTBYHOLLIEE ANANOoroBoe OkKHO. [py caMocToATEeNbHOM 3adaHum b rononeaHbiv paoH 6yaeT CMeHeH Ha
Monb3. — nons3oBaTENbLCKUN.

BeBegnTte 3HaueHuMe h — BbICOTa Hag MOBEPXHOCTbIO 3€MNW, Ha KOTOPOW HeobxoAMMOo nocyuTaTb
rornoneaHyo Harpysky.

HaxmuTte kHonky PacuerT.

"ononeaHble Harpysku
( CHwulM 2.01.07-85*)

€ 2011, NNPA CAMP

JicxonHble IOaHHEIE

Tun sJjeMeHTa KpyroBoe ceueHme c d <= 70 MM
InamMeTp nposoma, Tpoca (d) 5 MM

T'oJIOJIeOHBEIM pPaMoH I

TonmyHa cTeHku ToJojyiena (b) 3 MM

BricoTa Han noBepxHocThi 3emim (h) 10 M

KoaddmumeHT HameXHOCTU IO Harpyske (Yf) 1.3

PesynbTaTH pacuera
HopMaTwBHOE 3HAauYeHMe I'OJIOJIEOHOM Harpys3KM, i, 0.077 Kr/m

PacyeTHOe 3HaueHMe TOJIOJIENHOM HATPy3KM, ip 0.1 Kr/m

PesynbTaTthl pacyeTa

PGSyJ'IbTaTbI BbIYNCNEHUN OT06pa>Kal0TCF| Ha 3KpaHe n MOoryt ObITb npeacrtaBneHbl B BUae oT4yeTa, B
KOTOPOM coaepXaTcA UCXOOHble JaHHbIE N Ta6n14u,a C BE€JIM4YMHaMn Harpysku.
9.6 TemnepaTypHble KNMMMaTU4YeCKue BO3aAeMCTBUA

MporpamMma npegHasHaydeHa pAns BblMUCIEHUS TemnepaTypHbIX KAMMaTU4eckux BO3OEWCTBUA B
cooTtBeTcTBUM ¢ CHUI 2.01.07-85* n 1IBH B.1.2-2:2006.

Mpwv pacyeTe y4nTbLIBAOTCS TaKKe AaHHbIe CieayloLMX JOKYMEHTOB:
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— npunoxenne 7 CHwll 11-3-79*, cogepxalwiee KoapduLMEHTbI NOMMOLEHNUS CONTHEYHOW paguauum
MaTepuanom HapyXHOWM MOBEPXHOCTU OrpaxgaroLen KOHCTPYKLMY;
— npunoxenus 5, 6, 7 CHul 2.01.01-82, cogepxalumMe MakcumMarnbHble 3Ha4YeHUS CyMMapHon (Npsamoim
N paccesiHHOW) COMHEYHOW paanaumm.
BblumcnsoTcs HOpMaTuMBHbIE (XapakTepuUCTUYECcKME) U pacHeTHble 3HaYeHWss W3MEHEHUN CpeaHux
TemnepaTyp, CpefHue CyTOuYHble TemnepaTypbl Hapy>KHOrO BO3yXa, a TakkKe HadanbHad TemnepaTypa
3aMblKaHNsi KOHCTPYKLIUN B 3aKOHYEHHYIO CUCTEMY.

# TemnepaTypHbie KAWMATHYECKHE BO3fE HCTRMA

hafn Bua  Cnpaeka

=13 Ge I | @ FE| T

CTPOMTENbHBLIE HOPMbI: =

BoiOpaTb hopmynbl Ana pacyeta

30aHUA M COOPYKEHHUA B CTAAWM SKCMNyaTaUMH
Heortannueaemsie 3aaHnA (6es
KoHeTpyKkunm saaHua TEXHOMOTMYECKNX
Tenna) u oTKpeITeIe spaHna
CoopykeHNA
Ly = e * 91 * 84 Ly =l * 05,

30aHHA C MCKYCCTEEHHBIM KITMMATOM MITH
MOCTOAHHBIMKM TEXHOMOrNYECKUMU
MCTOMHUMKaMK Tenna

CI tw-r) * 92 * 84
£y =8 £y = 08(tyy, -t,) + 8576

-0:58, t,=t, + 06(t,, - t,)- 0.58,

=0 £, = 08(t,, -t,)-056,

ec it
by = by

He sawuweHHele ot
BO30eNCTEMA COMHEYHON
paauauum (8 ToM Yucne

tE = 1‘EE
HapyXHbIe orpaxaaoume) z
(]

3awneHHble OT
BO3AEHCTBMA CONMHEYHON &y
pagnauuu (8 Tom Yucne t=t =t
BHYTPEeHHWE)

KoadbdhuumeHT HagekHOCTN MO Harpyske, h' =11

Lo

3apaTb UCXOAHbIE AaHHbIe ANA BbIYUCNEHWA NAPaMeTPOB: teW‘tec‘tow

© Kaprel 5-7 oBnasarencHore npunoxenns 5(t, A, by, By

 TOpHEIE M MaNON3YHeHHbIE PaHoHkI CCCF(tI mine AI’ tVII max’ AVII]

ratoen

Puc. 9.9

3agaHue ucxoaHbIX AaHHbIX

B Tabnuue BbibpaTtb dopmynbl AnA pacuyeta LWENYKOM MbIlM B COOTBETCTBYHLUMX CTPOKaX
(cTonbuax) BbIGepuTe opMynbl ANst pacdeTa TemnepaTypHbiX BO3AENCTBUMA NO TUMY 30aHUN U COOPYXEHUI B
ctagum akcnnyataumm — He oTannuBaemble 3p0aHusA (6e3 TeXHONMOrMYeCKMX MUCTOYHUKOB Tenna) wm
OTKPbITble COOpPYXeHUsl, 3A4aHUA C UCKYCCTBEHHbIM KITMMAaTOM UMW MOCTOSIHHbIMWA TEXHOMNOrM4YeCKUMU
MCTOYHMKamu Tenna). Bbibepute Takke Tpebyemyl KOHCTpyKuuio 3gaHusa — He 3awuvuweHHble oOT
BO30EeMCTBUS COJIHEYHOM paguauuu (B TOM 4uUCIie HapyXHble orpaxpawuwue), 3almiieHHble OT
BO34eMCTBUS CONTHEYHOW paauauum (B TOM Yucrne BHYTPeHHue).

[anee 3agante ucxogHble AaHHbIE AN BblYMCNEHUS napameTpos: tew,tec,tOw,t0c.

LLlenkHuTe no kHorke A Ha naHenu uHctpymeHToB (MpupalleHUsa u nepenag Temneparyp).
BbiGepuTe KypcopoM MbILLM NpUpaLLEHUs TeMnepaTypbl Ans KOHCTPYKUMIiA 3gaHns (MeTannuyeckue unm
Xene3o06eTOHHbIe, 6ETOHHbIE, apMOKaMeHHbIe U KAMEeHHble COOTBETCTBYHOLLEN TOJILUUHBI).

LenkHnte no KHoMke Ha naHenun wuHcTpymeHToB (KoadbcbmumeHT nornoweHusi cConHe4yHowm
paavaumm) 1 BbibepuTe Kypcopom Mbilin Heobxoanmbln MaTepran HapyKHOW NOBEPXHOCTU OrpaxkaatoLlen
KOHCTPYKLMM B Tabnuue.

b

U.leﬂKHl/ITe No KHOrMKe Ha naHesnn MHCTPYMEHTOB (cymmapl-la;l CyTO4YHadA paaunauus, Smax).
BblﬁepMTe B pacKpbiBakouwlemMca Crnncke sna M opneHtauunto NoOBEPXHOCTH, Bbl6epI/ITe KypCOpPOM MbILLN

HY>KHYKO CTPOKY LUMPOThI.

LLlenkHnTe no kHonke Ha nNaHenu MHCTpyMeHTOB (KoadpcbunumeHTbl k 1 k1).
BbibepuTe Kypcopom CTPOKY MO BUAY W OpueHTauum MNOBEPXHOCTU U B ApyroM Tabnuue CTpPOKy
KOHCTPYKLMI 30aHUN.

KHonka Ha naHenn MHCTPYMEHTOB NO3BONAET 0T06pa)KaTb nnmn He OTO6pa)KaTb NCcxXogHble AaHHble
(TeKYLIJ,ee COCTOSAHME NO 3ajave).

LLlenkHMTe no kHonke PacuerT.
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Pe3yn bTaTbl pacyeTa

PesynbTaTbl BblYMCNEHUA OTODpaxalTcs Ha 3KpaHe M MOryT ObiTb MpeAcTaBreHbl B Buae OTYETa,
cofepXallero UCXoaHble AaHHbIE U pe3ynbTaTbl BbIMUCTIEHNA.

PesynbTatbl BbIYMCNEHUA MOXHO COXPaHUTb UNKU BbIBECTM Ha nedvatb (Pann = CoxpaHUTb OTYeT,
®dann = Mevatb).

#!Te mne parypHbie| KIWMATHUECKHE BO3IE HCTBHS

Gafin Bna Cnpasea

AR PR H 2

TeMmneparypHble KNuMaTnyeckne Bo3AencTsBusa
(CHuM 2.01.07-85%)

©NUPA-CANP 2011
WcxofHble fatHble

Koncmpyxuuu
s6anus (6es u menna) u

3panwa n B cTagum uny
Omannueaemsie s0aHus

He om i {i paduayuu (s mow JUCTIE HapyKHBIE 0apaKdFIOLUE)
KoHerpykunm spaHns = Y ¢ 00 15 (K = 6.5)

yTR © Bo3ayxa

KOHCTPYKLMM Bemors (= 0.7)

BuR 1 OpUEHTALMA NOBEPXHOCTH BepmukansHere, opuermupoeansie na: 3anad (k = 0.9)
Koadh chMUMEHT HaaeXHOCTH NO Harpyske Y, =11

PacnonoxeHue U KTUMamuUYeckue ycnoeus 30HkI Cmpoumenscmea

Meorpacpnyeckan WHpoTa 48 “c.w. (Smax = 7974[Bm/M2])
CpenHAA TeMnepaTypa B AHBape f=-5C
o CPeAHMX cy paTyp B AHEape A, =15°C
Cpepmns Temneparypa & uione tyy=20°C
o cpenHmx cy paryp & wione 4,,=6%C
Pe3ynbTaThbl pacyeTa
HopmamueHas Hazpyska Pacyemnan Hazpyska
at. 100°C -110°C
Aneaps
[N 100 °C -110°C
Atw 184.71 °C 20318 °C
Hronb
;w 10047 °C 110.52 °C
Puc. 9.10

9.7 JOHepreTnyecku onacHble coyeTaHma ycunumn (QHepCY)

Mporpamma JHepCY npefHasHayeHa ANA onpefeneHns OnacHbIX COYeTaHWA YCUNUA B CevYeHuU
CTepxHs (MrocKoe BHELEHTPEHHOE pacTshKEHUEe-CKaTue) MO KPUTEPUID SKCTPEMYMOB 3HEPTUN CeYeHUs

CTEPXHS.
OHeprusi cedeHus B i-OM 3arpyxeHun BbipaxkaeTcst (hopMyrion
N2 M2
Uiz = | 0, 0|
2E| F J

roe i=1+n; n — KONMUYEeCTBO He3aBUCUMBbIX 3arpyxeHun; Ni — npogonbHas cuna; Mi — uarnbatowmii

MOMeHT; E — moaynb aedopmaumn; F — nnowaab cevyeHus; J — MOMEHT UHepuun cedeHus. lNogpasymeBaeTcs,
YTO YCUNUS B CEYEHUUN onpeaeneHbl B pe3ynbTaTe NIMHENHO yNpyroro pacyeta.

. 1 . N . Mi

OHeprusi ceyeHus B i—OM 3arpyxxeHuun npeacraensercsa B Buge Ui = E(XIZ + Yiz), roe Xi=—,Yi=—

\/E \/j

KOMMOHEHTbI BeKTopa [ﬁi J= [X,Y]i . OTO NO3BONAET OpPraHN30BaTh NPOLIECC ONpeaeneHns onacHbIX coveTaHui

3arpy>KeHui kak MoOUCK BEKTOPOB HanborbLUeN ANMHbI Cpean BCEX BO3MOXHbIX CYMM BEKTOPOB [F?i J

OKCTPEMYMbI 3HEPTUN CEYEHUS OT COMETaAHUI 3arpyXEHUA LOCTUralTCA B BEPLUMHAX MHOMOYrofbHMKa —
BbIMYKMON 3aMKHYTOW OBOMOYKM OUCKPETHOrO MHOXEeCTBa BCEX CYMM BEKTOPOB [ﬁi J KonnyecTtBo BepLUWH
MHOFOYrosnibHMKa-060M04YKM paBHO 2N, B TO BPEMS KakK MOJIHOE KONMYECTBO CYMM BEKTOPOB gocTuraeT 2n (2n <<
2n).

MporpamMma BbIMNOMHAET MOCTPOEHUE MHOrOYrofibHMKa-ob0onoYkn ¢ 2n BepwuHamu. [ns  kaxgown
BEPLUUHbI ONpeaenstoTcs CyMmMa KOMMOHEHTOB X, Y U CMMCOK (CodeTaHne) HOMEpPOB 3arpy>KeHUn, COCTaBUBLLIMX
3Ty cymmy. B BepLUMHax onpenenstoTcs Takke COOTBETCTBYIOLME 3HAYEHUs SHeprnmn cedveHns U, npoaonsHon

cunsl N, MOMeHTa M 1 HanpsxeHus G:N+M.

TeopeTunyeckne nonoXeHUs 1 anropuTMm BblYMCNEHNA NOAPOBHO onucaHsl B [6, 7].
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3apgaHue ncxoaHbIX OaHHbIX

O6wwit BUA akpaHa NpeacTaBreH Ha PUCYHKe.

® - [=[x]
®afin  Mpasca Baa  Cnpaska
Jifld @K?_ g &
YeHnua v ax
* -
anm M
P 1000 10.00
1 8500 15.00
2 4000 40.00
3 /300 50.00
4 4200 30.00
& |[-47.00 -17.00
6 2500 -35.00
7 14.00 -44.00
8 45.00 -14.00 Pt -
1 -117.85
X
.
I
ﬂ 3HaueHve EA. ... B
E.. 10000000 Tii2 17651
F... 24000 cm2
J=/720000.0 cmd ¥ 5 # |Couetahua |>: (r/m) | ¥ (1/M) | ur) |N m |M (T*.. |Sig“
i 2 3. B.7.8.1.F 21025 80139 034 103.00 -B.00 |24
4 4 B.7.85.1.2.FP 29180 | -32398 010 14300 | -2800 |57
4 5 |7.B.1.2.F 342593 |B2A0 | 0.08 168.00 | 7.00 99
B 7.8.1.2.3.F 34905 |(B71.75 | 0.28 171.00 | 57.00 308
M 7. 8.1,23F 32047 | 1190.30 0.76 157.00 101.00 |48t
5 g 4. 8.1.2.3.4.P 23474 154385 1.22 11500 131.00 | 53:
9. 1.2.34,F 13472 1708.84 | 1.47 B6.00 14500 63
B 10. 12.3.4.F 2245 153206 117 1100 13000 |54
P P P PPV Py, PRI Py
Puc. 9.11
Yeunus

B nepBon ctpoke Tabnuubl Yeunua 3agante ycurima N M M OT MOCTOSHHOrO 3arpyxeHusi. Bce
KOMIMOHEHTbI MOCTOSIHHOIO 3arpyXeHusi nomeyarTcs nHagekcom P. [locTyn K 3aaHuIo YCUNUIW OT MOCTOSIHHOMO

3arpyxxeHnda OTKpbIBAE€TCA MNpuU Ha)XXaTtun KHOMKU Y4yeT nNOCTOSIHHOro 3arpyxeHus Ha naHemnn
MHCTPYMEHTOB aTon Tabnuubl. Ecnn aTa kHonka He Haxara, To CTpOKa YCVIJ'II/I17I OT NOCTOAHHOIO 3arpyxeHusa
OCTaHeTCA He ,ElOCTyﬂHOVI, n pacyert 6y,u,eT BbIMONHEH 6e3 yd4eTa NOCTOAHHOIO 3arpyxeHus.

HaunHas co BTOpOIZ CTPOKM, 3apganTte ycunuma oOT npoYunx 3arpy>KeHvu7| B nopaake BO3pacTaHuda Uux
HOMEPOB, Hwaﬂ C nepsoro. ,El,o6aBneH|/|e nnn yganedme CcTpok Tabnuubl BbINONHAETCS npu NOMOLLM KHOMOK

[dob6aButb + n Ypanutb = Ha navHenu WHCTPYMEHTOB Tabnuupbl.
+ - + =P
3arpyske... |N {r) ‘ )] ‘ 3..‘ N (T) ‘ M (T*M) |
F 10.00 10.00
1 55.00 15.00 1 5500 15.00
2 40.00 40.00 2 40.00 40.00
3 3.00 a0.00 3 3.00 a0.00
4 -42.00 30.00 4 -42.00 30.00
5 -47.00 -17.00 5 -47.00 -17.00
B -25.00 -35.00 6 -25.00 -35.00
7 14.00 -44.00 7/ 14.00 -44.00
g 49.00 -14.00 g 49.00 -14.00
a) 0)
Puc. 9.12
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XaparTopucri coserus

B Ttabnuue CeyeHue 3agante wmoaynb Aedopmauun I
maTepuana E, nnowaab cevyeHns F 1 MOMEHT MHepuun ceveHns J.

XapakT... | 3HayeHve EA. MamMm...

= 1000000.0 T2

Mpyv HaxaTUM Ha  KHOMKY I BbI3bIBAETCA MNporpaMma
MapameTpuyeckme cevyeHUss, C TMOMOLLbIO KOTOPOM MOXHO
onpeaenvTb 3HayeHust F u J. BbluMCrneHHble 3HayeHus GyayT = 2400.0 o2
aBTOMAaTMYECKN 3aHeceHbl B COOTBETCTBYIOLIME MONS BBOAA.
MOMEHT COMpPOTMBIIEHMSI CEeYeHUs] BbluMCHSieTcS No  dopmyrne = #20000.0 crad

IF-J
W :\T' Puc. 9.13

i &

[ns BbINOMNHEHUs pacyeTa HaXXMUTE KHOMKY PacueT Ha rnaBHOWN NaHenm UHCTPYMEHTOB.
PesynbTaTthbl pacuyeTa

B pesynbTate pacyeTta otobpaxkaeTcs Bbinyknas 060Mno4ka, B BEpPLUMHAX KOTOPOW onpeaerieHbl onacHble
coyeTaHus ycunuin. Obonoyka n ocu X, Y oKpalleHbl B CUHWUIA LiBET.

7B

Puc. 9.14

Mpn yyeTe NOCTOSHHOIrO 3arpyxeHusa LeHTp obonoyku (nepeceyeHne cuHuMx ocen X, Y) cosuraetcst
napannenbHbIM NEPEeHOCOM MPOTUB HanpaBneHns BeKTopa [ﬁp] Ha BENWYUHY ero AnuHbl. ATo oTobpaxaeTcs
npu NOMOLLM BTOPOK Napbl ocent X, Y, OKpalleHHbIX B KpacHbIN LBET.

B Tabnuvue pe3ynbTaToB BbIBOASATCA HOMEpPA 3arpyXeHui, Bolewmx B COOTBETCTBYIOLEE coveTaHme, a
TaKke OOCTUrHYTble B BepLUMHax 06OMNOYKM 3HaYeHMs1 CyMM KOMMOHEHTOB X U Y, 3HAaYeHUs1 COOTBETCTBYHOLLMX
yeunui N n M, 3HauyeHus HanpsbkeHns Sigma u aHeprum U.

# | CouyeTaHvAa |X (T/m) ‘ Y (1/M) | u(T) ‘ N (T) |M (T%m) |Sigma (1/m2)
1. |56, 7.8 F 2.04 -1178.81 |0.69 1.00 -100.00 | -4162.50
2 5687.81F 11431 -1001.73 051 56.00  |-85.00 -3308.33
i B.7.8.1FP 21025 | -B01.39 | 0.34 103.00 | -B8.00 -2404.17
4 67,812 P 29190 | -32998 010 143.00 | -28.00 -570.83
5 7.8.1.2.F 34293 8250 006 165.00 | 7.00 99167
B 7.8.1.2.3.P 34906 B/1.75 029 171.00 &7.00 3087.50
781,23, F 32047 119030 076 167.00 | 101.00 4862.60
8. 61,234 P 1543.85 | 1.22 115.00 | 131.00 5937.50
1,2,3.4, 147 |EEOD 14500
10. 12,3, 4,F 163206 | 1.17 11.00 130.00 5462.50
11. 12.3.4.8.F 1331.72 | 0.829 -36.00 [ 113.00 4558.33
12. |3.4.8.F -185.13 86031 | 0.38 -f6.00  |73.00 2725.00
13. |3.4,5,6,F -208.17 44753 012 -101.00 | 35.00 1162.50
14. /4,5 6, F 1228 141,42 003 -104.00 |-12.00 -933.33
15. /4,567, F -183.71 | B59.97 | 0.23 -90.00  |-55.00 -2708.33
16. |5,6,7.F 9793 101352 052 -48.00 | -85.00 -3783.33
Puc. 9.15
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Ecnv wenkHyTb NEeBOM KHOMKOW MbIN MO Kakon-nnmbo BepLUUHE Yz
000/104KN, TO BEPLUMHA OKPAaCUTCH KpacHbIM, @ COOTBETCTBYHOLLAA CTPOKa 2
Tabnuvubl OKpacuTcsl CMHMM. Ecnn WenkHyTb NeBOW KHOMKOW MbIWK MO 4
Kakon-nnbo cTpoke Tabnuubl, TO COOTBETCTBYHOLLAsH BeplUMHA OOOMOYKM
OKpacuTCs B KpacHbIN LIBET. 1
Pagom ¢ Tabnuuen pesynbTtatoB OTOGpaXarTCsa WUCXOOHblEe
BEKTOpbI [ﬁi] X
1 (g 5 E
[na co3pgaHusa oTyeTa Haxmute KHomky OTueTr N coxpaHuTe
ero B Buge html — canna. 5
Puc. 9.16

9.8 [poBepka Ha pe3oHaHCHOe BUXpeBOe BO30OYyXaeHue

Mporpamma npegHasHayeHa pfns MNPOBEPKM 3OaHWA W COOPYKEHUM Ha pe3oHaHCHOEe BUXPEBOE
B0o30yxaeHune B cootBetcTBum ¢ CIM 20.13330.2011 n OBH B.1.2-2:201X.

- ~
% Mpoeepka Ha pesoHaHcHOe Buxpesoe BosByxaeHue [ = &J

Hophbl CM 20.13330,2011 ﬂ BeTpoBoi paiioH VII -
A -

Tvin MECTHOCTH
BoicoTa coopyseHa (H) 312

THN CoOpYHEHMR |Tp\,r6b| W MEuTel Bes oTTaxeER j

XEpaKTEPHLIA NoNepeYHLIR PESMED COOPYKEHWA B HaNPaBNEHMM,

TNorapudmiecan AeKpeneHT |D.DS (meTannmueckme coopmemﬂ

I MEPMNEHIMKYNADHOM HaNPaEneHo seTpa (d) 25 PRI "
KonuuecTeo dopH KoneSaHmi 4
NapannensHoM HanpasneHuo seTpa (b) 22
YacToTel Gopm kKonebaHmil \12.145.17.22
[~ coopysenue kpyrnoe (334&H0TCA No BOIPACTaHMID), TU

Yucno CTpyxans

PesyneTaTkl pacdeTa

Yactore, [y, |KpUTHYEcKkan cROpocTe BETPa M| KoapduuMeHT ckopocTH 6eTRpa | MHTEHCHMEHOCTE EETROBOMD B

1 012 27272727 0444108 963715326

2 0.145 32.954546 0536631 1407.032173 m
2 017 38.636364 0629154 1934124324

4 0.22 50. 0814193 1766.81256

3

F

1

| 3

MaKoMMansHas ckopocTb BeTpa, Mo 614101
A3D0AMHAMAYECKIA KoSQHUUMEHT 0.8 M

K oOEULMEHT THNE MECTHOCTH 2.62527

LK

OTmerHa |

Puc. 9.17

3apaHue NcxopHbIX AaHHbIX
M3 cnucka Hopm BblbupaeTcs Tpebyembinn HopmaTtus — CIM 20.13330.2011 vnv OBH B.1.2-2:201X.

B cooTBeTCTBYIOLLMX NOMAX BBOAA 3a4at0TCS:

H — BbicOoTa coopyxeHus;

d — xapakTepHbll MOMEpeYHbll pasMep COOPYXEHWs B  HarfpaBfeHun, mnepneHAUKYNIApHOM
HanpaBneHuo BETPa;

b — xapakTepHbIli nonepeyHbI pasMep COOPYXEHWS B HanpasfeHWy, napanfienbHOM HanpaslieHuo
BETPA;

Mpur3Hak coopyXeHUs1 — KPYrroe Unm HeKpyrmnoe;
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BeTtposow pavoH: la, |, II, IIl, IV, V, VI, VIl (ana CM) unun 1, 2, 3, 4, 5 (ana ABH);
Yucno Crtpyxansa S;:
— ANS KpyribiX NONepeyHbIx ceyeHun S, = 0.2;
— ANS CeYEeHUN ¢ OCTpbIMM KpoMKamn S; = 0.11;
— poryckaeTcs 3afjaHue nNpousBOSbHOro 3Ha4YeHus.
KonunuyectBo dhopm kKonebaHum (no ymonyaHumio 1);
YacToThl f; B l'epuax ans 1 £ i £ KF dpopm konebaHui (3agatoTcsi No BO3pacTaHuio);
Bua coopyxeHus, B COOTBETCTBMM C KOTOPbLIM OMpeaensieTcs SKBUBaneHTHas BbicoTa Z,:
— TpyObl 1 MauTbl 6e3 oTTsXKeK — Ze = 0.8-H;
— 3[aH1S U COOPYKEHUS C NNABHO M3MEHSOLLENCA (POPMOI NONEPEYHOrO CEYEHUS —

Z.=0.8"H;
— Apyrve 3aaHvsi u coopyxeHusa — Z, = H.
Tun mectHocTu: A, B, C (@ana CIM) unm |, I, 1, IV (ana OBH).

Jlorapudmudecknii aekpeMeHT KonebaHui:
— AN MeTannuyeckmx coopyxeHun & = 0.05;
— Ans xene3obeToHHbIX coopyxeHuin & = 0.10.

PesynbTathbl
B pesynbrate paboTbl onpegenslTca M B TabnMyHOM BuOE BbLIBOAATCA Ha 3KpaH B MOpsake
BO3pacTaHWs 4acToT:
Vcri — KpUTMYECKas CKOPOCTb BeTpa Mo Kaxgon opme, m/c;
— Kyi = Veri / Vmax(Ze) — koabhnLUMEeHT CKOPOCTH NO Kaxkaon hopme;
— Fi(z) — vHTEeHCMBHOCTb BETPOBOrO BO3AEWCTBUS MNPU PE3OHAHCHOM BUXPEBOM BO3OYXXAEHMM MO
Kaxkgoun popme B HanpaBreHun, nepneHauKynapHOM cpegHeln ckopocTu BeTpa, kH/m.

Hanee:
— Vmax(Z,) — makcumanbHas cKOpocTb BeTpa, M/C;
C, cr — @3pOAMHaMNYECKNN KOIDMULIMEHT;
- k(Z¢) — k0adhPrLMEHT, 3aBUCALLMIA OT TUNA MECTHOCTH.

OTHoweHua H/d n b/d 3aHocaTca B OTyeT (B popmate html), ccpopmumpoBaHHbIN NO pesynbTatam
paboTbl NporpamMmmbl.

BHuumanue! Koadpduument ckopoctn k,; Tpebyetrca pana  onpegeneHusa cpegHen (Wpe) M
nynscauuoHHon (W) COCTaBnSOWMX pe3oHaHca B HanpasfeHuud, napannenbHOM CKOpoCTW BeTpa:
Winer = Kyiz'Wpy; Wy er = I(viz'\Np-
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10 Mporpamma «MPOIMMBbI»

PacueT Heynpyrux nporu6os

Mporpamma npegHasHadyeHa Ons onpefeneHns Heynpyrmx npornboB MHOrOMpPONeTHOW HepaspesHoun
Banku B COOTBETCTBUM C Pa3NNUYHbIMU HOPMATUBHLIMU AOKYMEHTaMMU.

[d acnpn. InexTpoHHbIH Cnipasounuk MHike He pa.

im

MocrToBble
KOHCTPYKUWH

Mporubei

@

COMA

L

LWnyHT

Auadpparma

Puc. 10.1

SR

SAEKTPOHHbIM CMPABOYHUK MHXXEHEPA

== [lporubel. Pac4eTt Heynpyrux nporuéos

Mporpamma NpeaHasHadeHa ANA ONPeAeneHuA Heynpyrix NporMBos MHOTONPONETHOA HepaspesHod Banku (Ao nath
NPONETOE C ABYMA KOHCONAMM) B COOTEETCTEMN C PaZNMUHEIMU HOPMATUEHBIMU JOKYMEHTAMA.

Peannsosanbl nonoxennsa CHul 2.01.303-84*, CHull 52-01-2003, TCH 102-00%,

OCTY 3760-07, EBpokopa 2.

F.OHCTRYKTHEHDE pEWeHWE

Konmecran rponeros: [E |

Pacuer Heynpyrmx nporkbos

@7 BanaHue HCRORHER AaHHGD I %' Pesyneraro pa[:uETa}

Eox

W Mesaakorcoms  [3.0

Mepesii nponet |B.U

Bropoil nponeT |4

TpeTuit npaneT |

YeTEEpTRIA NpoAET |

Mt NponeT |

WarutHaa MoraHHas
HKEeCTROCTE mMacca
w [142633 m2  [0127125 v 3|
m (142633 w2 [012F125 T/m j T T o)
w 142638 m2 0127125 v 5| J, J,
M | TH2 | T/ J
w w2 | ] J l L
| 2 i | L= L= L= Ligs=
3.00m £.00r 4.00m 3.00m

¥ Mpasaa koHcons |3.U
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Pwuc. 10.2

B packpbiBatowemcs cnmcke KonnvecTtBo nponeTtoB BbiOepuTe HEOOXOANMMOE KONMMYECTBO MPONETOB U
npy HeobxoaNMMOCTM 3afjanTe HanuuMe neBon Uy NPaBon KOHCOMEW YCTaHOBKON dhnaxka B COOTBETCTBYIOLLEM

OKHe.
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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

B packpbiBatoemcs cnvicke nond Onuumu BblGepuTe eauHULbLI U3MEPEHN Harpy3oK U XeCTKOCTen — T
mnu KH.
YKaxute BenMyYnHbl NPONETOB B M B aKTUBHbLIX OKHAX HanpOTMB COOTBETCTBYHOLLEro NponeTa (KOHComnu).

B none KOHCTpyKTMBHOE pelueHue NMpu HaxaTum Ha KHOMKY > 1 BbI3bIBAETCS AMANoroBoe OkHO TwMbl
xecTkocten. B atom okHe Heobxoammo 3agaTb Tun ceveHus, ero napametpbl, Knacc apmatypbl 1 Knacc
6eToHa. Heobxoanmo Takke paccTaBuTb apmaTtypy B ceyveHusx (Mnolaanm BEepXHEeM W HWXHEW apmatypbl C
npuBs3Kammn) Ons  y4acTKOB, [OJIMHbl KOTOPbLIX MOCNegoBaTenbHO 3agatTcss B abCONIOTHBLIX (M) unu
OTHOCUTENbHBLIX KoopauMHaTtax. Hanpumep, anuHa nepsoro yvactka 0,25 — o3HadaeT, 4YTo 3agaHHOe ceveHune
3a[aHoO Ana nepBoW 4YeTBepTU Tekywero nporneta. [dnuHa BToporo yyactka 0,5 o3HayaeT, 4to ceyeHue
NPUCBOEHO BTOPOM M TPETEN YeTBEpPTU NponeTa n 1.4.

BHumaHue! [locTyn K CnMCKy HOpM B OKHe TUMbl XX€CTKOCTU BO3MOXEH TOSIbKO MPW 3agdaHUM OAaHHbIX
Ons nepBoro nponerta. 3agaHHbIi HOPMAaTMB aBTOMAaTMYECKN PacrnpoCTpaHsIETCsl Ha Bce nponeTbl 6anku.
Bbibop HOpMm OoOMmKkeH Npou3BOAMTLCA A0 3adaHus uHpopmaumm o6 yyacTkax apMuMpoBaHUSA (ONA HOBOW
3agayn) unu nocrne yaaneHust UHopmaLum o 3ailaHHbIX y4acTKax apMUpoBaHus (4ns NoCYNTaHHOM 3agaun).

Mpun HaxxaTum Ha kHonky MapameTpbl 3aat0Tca cneundndeckme napaMmeTpbl ANs Pa3fnYHbIX HOPM.

Haxmnte kHONKy 3akpbITb MNocre 3agaHus HeoOXOAMMbIX napameTpoB B AMarnoroBOM OkHe Tunbl
XKeCTKOCTEMN.

EH Tunu swectocty {Mepapii nponeT AAMHOH - GM) BJ
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THn ceYeHma

THn ce... AdnnHa | BetoH | Apma...
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bBf=|7z0
FiHt HopMaTHE: CHWM 52-01-2005 + AoBaBHTE |
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AEH {ACTY 3760-98)

a1 MM, Asl=|3a0 (CHMM 52-01-2003 el ratilhd " OTHoCHMTENEHLIE
az=|0 MM, AsZ2=|0 Eepotioa 2 (192 —0ETOHA: ANHHA TEKYWErD yHacTra:

0

0

MM, As'l={0 MMZ 2700 Krim3 0.0 M
1] MMZ

MM, As'Z =

MNapaMeTpel == | | 3aKpeITE I

Puc. 10.3

B none WHdopmauma o6 onopax B packpbiBawwemca crnucke Tekywass omnopa MW
HenocpeAcTBEHHbIM LLENYKOM MbIlUM Ha pUCYHKE BbIOEpUTE OMopbl, HA KOTOPble HEOOXOOUMO HamNoOXWTb
rpaHu4YHble YycnoBwusi, BbibepuTe B rpaHuMyHOro ycnoeust (oH OygeT oToOpaxkeH Ha pUCYHKE), U B
COOTBETCTBYIOLLIEM OKHE BBEAUTE, NPU HEOOXOOUMOCTU, JIMHENHYHO UITN YITIOBYHO XXECTKOCTb.

BbibepuTe HOMep Tekyliero 3arpykeHusa (0o 3 3arpyxkeHun). octosaHHoe u [nuTenbHOe 3arpyxeHus
OyayT OTHEeCEHbI K ANUTENbHO AEWCTBYHOLWUM 3arpykeHusm, a KpaTtkoBpeMeHHOe — K KpaTKOBpPEMEHHbIM. [pu
aTom [nutenbHoe n KpaTkoBpeMeHHOe 3arpyxeHus 6yayT nocrnegoBaTeribHO MpuKNagbiBaTbCA K nporetam
Oanku ona HaxXoXAeHUs SKCTpeMaribHbIX 3Ha4YeHu Npornbos.

B none UHdopmauumsa o Harpy3kax B packpbiBatoLLeMmcs cnucke TeKywmuim nponeT unu LLEenykoMm MbILLmn
Ha pUCyHKe BblOepuTe NponeTbl, Ha KOTOpble HEOOXOAMMO MPUNOXUTL Harpysky (oHa OygeT oTobpakeHa Ha
pUCyHke).

B none UHdopmaumsa o Harpyskax LenykoM Mbily BbibepuTe Tvn Harpysku, BBeguTe Heobxoanmble
napameTpbl U HaXXMUTE KHOMKy [lo6aBuUThb.

Ecnn Bo3HMKNa HeOBXOOUMOCTb W3MEHEeHWs MnapamMeTpoB Harpysku, BblIbepuTe KypCOpOM MbILM B
Tabnuue Harpy3ok Tpebyemyto, B none UHdopmauma o Harpyskax BBeOUTE HOBble NapameTpbl U HAXMUTE
N3MeHUTB.

YTtobbl yganuTb Harpy3ky C TeKywero nponeta BblOepute KypcoOpoM Mbiu B Tabruvue Harpysok
HeobxoauMmyto, U B none YaaneHue Harpy3ku HaxmuTe KHOMKy TeKylleWn, a Ang yoaneHus BCeX Harpysok C
TekyLlero nponeta B none YaaneHue Harpy3ku Haxvmute C nponeTa.
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lpoepamma «lNpoaubbily

[ns noGaeneHns cOBCTBEHHOIO BeECa B TEKYLLEM 3arpy)kKeHWU yCTaHOBUTE (PI1a’kKoK B COOTBETCTBYIOLLEM
OKHe.
Mocne BBOOA BCEX NCXOOHbIX AAHHBLIX HAXMUTE KHOMKY Pacuer.

PesynbTaTthbl pacyeTa

PacueT Heynpyrux nporuGos

,J) 3anaH1e MCHOIHENY DaHHEIN ‘? PesyneTarel pacyeTa
3HavEHHA

Tekyl aa KOOPOHHATE:

H=IE7M

Mporug f1-f2+£3:
l Li1)= £ Li2)= £ L(E)=

Iﬁtﬁ%:n £ O 4 0ilha 3 0na [GEH IW

1 2 3 Min IWMM
Mporus f1:

(E W

Hin IWMM

751557 Mporue f2:

8 53222 - Ty, q Max [43.7958
"I!""““m Min [-33.0708
||l
I||
|||
|

Mporus £3:
|

Max |-1.75525
Min |-172966  rm
O7uer

OTkpeme | onpaHMTb| Beiog | Cnpaeta |

-271.954

-357.24

Puc. 10.4

B pesynbTaTte BblgaoTcAa antopbl NPOrnboB ¢ 3KCTpeMarbHbIMU 3HAYEHUSIMMU:

— nonHbIX npornbos (f1— f2+f3);

— npormboB OT HENPOAOIKUTENBHOrO AeNCTBMSA BCeln Harpysku (f1);

— npormboB OT HENPOAOIMKUTENBHOIO AENCTBUSA MOCTOAHHOWN U ANUTENBHOW Harpy3ku (f2);

— nporvboB OT NPOJOIMKUTENBHOIO AEWCTBUS NOCTOSIHHOW M ANUTENbHOW Harpy3ok (f3).

Mpy nepemelleH Mbilun BAOMb OpAMHAT 3NOP (C yaepXaHWeMm NeBOW KHOMKWM) B COOTBETCTBYHOLLUX
OKHax 0ToBpaXkarTCa X TEKyLLME 3HAYEHUS.

Mpwn HaxxaTuKM kHonkn OTYeT co3gaeTcs AoKyMeHT B html — chopmare.
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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

11 Mporpamma «JINIUNCOUL»

Hecywan cnoco6HOCTb Xene3o06eTOHHbIX 3/IEMEHTOB

MporpaMma npegHasHa4veHa Aanst OLEeHKN NPOYHOCTM Kene300eTOHHbIX CEYEHU CTEPXKHEN NPU AENCTBUN
NPOAONbHON cunbl 1 n3rnbarowmnx MomeHToB B cootBeTcTBMM ¢ CHMIM 2.03.01-84*. [Ins BbIOpaHHOro ceveHust ¢
3ajaHHbIMW XapaKTePUCTUKAMUN CTPOUTCSA NOBEPXHOCTb HECYLLEN CMOCOOHOCTM — HEMPaBUITbHbIA 3NNUMCOUA,.

[na 3agaHHbIX Harpy3oKk MOXHO Takke BblYMCIUTb KOI(MULMEHTLI 3anaca no Hecyllen cnocobHocTu.
KoadbpumumeHT 3anaca (OTHOLIEHME Hecyllel CnOCOBHOCT CeveHus K 3ag4aHHbIM YCUNMUAM) rnokasbiBaeT, BO
CKOMbKO pa3 MOXHO YBENUYUTb BCE 3adaHHble yCunus A0 MOMEHTa WCHEpnaHusa Hecyllen CrnocobHOCTU
ceyeHus.

[d acnpy. IneKTpoHHbIH CnipaBoyHuK MHike He pa.

SCHRM

SAEKTPOHHBIN CMPABOYHMK MHXXEHEPA

Saauncoua. Hecyuiaa cnocoBHOCTE X/6 3A@MEeHTOB

Mporpamma NpeaHasHaveHa ANA 0UEHKU NPOYHOCTH Kene3oBeTaHHbIX CeNEHUI  NPW AeHCTBUM NPOAONEHON CHALI W
Mporubel uarnbakLuy MoMeHTOB. MpeacTaBNeHne pPe3yNeLTaToB pacyeTa BeINOAHEHO B YA0BHOH WHTEPaKTMBHOM rpatdiMyeckoi

cpege.

DAAUNCOUA

i

WnyHT

6%

Anacpparma

W

MNpoAdBAMBAHKE

BbIXOA

Puc. 11.1

3apaHue ncxogHbIX AaHHbIX

Mocne 3anycka nporpammbl BbiGepute B none Ce4deHue KOMOHHbI TWM PacCyMTLIBAEMOro CevyeHus U
3afailTe ero reomeTpuyeckme napameTpsi.
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i Hecyman cnoco6HocTh #e/e3o6e TOHHbIX Ceue HHH

McxoaHEIE AaHHBIE

MpoASNEHAA apMATYRa MaTepHank
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33KpEITE Cnpaeka

Puc. 11.2

[nsa 3agaHna paccTaHOBKM apMaTypHbIX CTEPXXHEW BOCMONb3YMTECh CXEMOW, PacnofioXeHHOW crnesa
BBEPXY AMarnoroBoro okHa. Belgenvte Ha Hel Kypcopom HeOOXOAUMBIN 3NeMEHT (BblAeneHHoe oKpalunBaeTcs
B CVMHUM UBET) M B MOSIBMBLUMXCH MONAX BBOAA 3ajalTe KONMMYECTBO apMaTypHbIX CTEpXHEW, OuameTpbl,
MPMBA3KM W Lar paccTtaHoBkw. [1py BblOENEHWM HEKOTOPbIX 3MEMEHTOB OTKpPbIBAeTCA AOCTYn K dnaxky
Pacnonoxutb paBHoOMepHo. Ecnn 3TOT pnaxok ycTaHOBMEH, TO 3adaHHOe KONMUYECTBO apMaTypHbIX
CTEepXHENn aBTOMaTMYeCKN PpaBHOMEPHO pacrnpeaenqTcs B COOTBETCTBMM CO CBOEW CXEMOW YCTaHOBKM U
3agaHHbIMU NMPUBA3KaMMU.

B cooTBeTCTBYHOLMX OKHax HeOOXOAMMO yKasaTb OOMOSIHWUTENbHbIE AaHHble B cOOTBeTCTBMM co CHuI
2.03.01- 84* — 3agaTb Kracc WM ycroBus TBepaeHus 6eToHa, YCTaHOBUTL (ecnn HeOOX0AMMO) braxku ydeTa
KpaTKOBPEMEHHOW /U CENCMMYECKON Harpy3okK, 3aaatb KO3 MUNEHTbI yCroBMI paboTsl 1 T.M.

lMocne BBOAA BCEX MCXOAHLIX AAHHbIX HAXMUTE KHOMKy Pacuer.

Pe3synbTaTthbl pacyeTa

B pesynbTarte pacyeta oTobpakaeTcsi NTOBEPXHOCTb (HEMPABUIIbHLIN 3MMMNCONA) HECYLLEN CNOCOOHOCTH
3a[jlaHHOro CeYeHus.

MpocmoTp obLiero Buaga NoBepPXHOCTU, ee NpoeKkuuin Ha nnockoctn (My, Mz),

(My, N), (Mz, N), a Takke nNpocMOTp BCeX BWOOB OCYLLUECTBMASETCS NPW MNOMOLLUM HaxaTud Ha
COOTBETCTBYIOLLIYIO KHOMKY.

3apanue ycunun N, My, Mz (koopAnHaT TOYKM) AN NPOBEPKM ee NONOXKEHN OTHOCUTENbHO annuncomnaa
NpPOM3BOAUTCS B COOTBETCTBYHOLLMX NONSAX BBOAA.

Mocne 3agaHua ycunuid HeobxoouMo HaxkaTb KHonky PucoBartb. [lpy 3atom Ha annuncovae
oTobpaxkaeTcs Touyka C 3aJaHHbIMW YCUNMUSIMU, @ TaKKe KOHTYpbl Tpex OPTOroHasbHbIX MNITOCKOCTEN,
NpoXogslMX Yepe3 3adaHHyl Touky. Todka oToOpakaeTcs Takke W Ha npoekuusax annuncounga. Ecnu
3a/laHHas ToYKa HaxoaUTCH BHYTPU UMK HA NOBEPXHOCTU annunconaa, To ceveHne HeceT 3aaHHble YCUMnus.
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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

McxoAHblE AgHHEE  PEZYIETATEI l
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Puc. 11.3

npoxogdawnx 4yepes Hee NSIOCKOCTEN.

NOBOPOTa OCyLlecTBNAeTCA crneayrLwnm o6pa30M:

Yeunus, 3agaHHble B COOTBETCTBYHOLLUX MOMsX BBOAA, MOryT ObITb 3aHeCeHbl B Tabnuvuy npu nomoLum
kHonkn BetaButb. Mpn HaxaTum Ha kHonky PacueTt K3 ang aTux ycunuii onpegensietcs koadduumeHT 3anaca
(K3).

Ecnu 3anonHeHbl HECKOMNBbKO CTPOK Tabnuupbl, TO C NMOMOLLbD OTMETKM TpebyeMoro Homepa CTPOKU U
HaXaTusi Ha KHONKy PucoBaTtb B paboyem none otobpasntca ToYka C OTMEYEHHbIMU YCUITUSIMU U KOHTYPbI

B pexume npocmotpa O6wWMI BMA BO3MOXEH NOBOPOT u3obpakeHus. [Ons aToro Hago LWEenkHyTb Ha
kHonke MoBopoT nnu HaxaTtb knasuwy F11. [nsg Bbixoga M3 3TOr0 pexunma - NOBTOPHO LUEMKHYTb Ha KHOMKe
MoBopoT nnun Haxatb knasuwy Esc. War yrna noBopoTta 3agaeTca B COOTBETCTBYHOLEM none Beoga. lNpouecc

BOKPYI BEPTMKarbHOW OCK - LLENYoK crnesa (cnpasa) OT nsobpaxeHus(knasuwwim [«, [—]);
BOKPYI rOPU30HTANbHOM OCU - LLENYOK CBEPXY (CHM3Y) OT nsobpaxeHus (knasuwm [1], [1]);
— BOKPYr OCW, OPTOroHanbHOW 3KpaHy, - knasuwa [Ctirl]] + wenyok cBepxy (CHM3Y) OT M3o6pakeHust
(knaBuwm [Home], [End]).
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i Hecyman cnocofiHocTh #eie3obeToHHbIX Ceue HHH
MCxoAHBE AaHHEIE P33yanaTb| l

Bua npoekumm
I =R ¥ 3aHocuTe Tafauuy B oTueT B gruer
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JaKpeITE Cnpaeka

Puc. 11.4

Mpun nepemelteHMn Mbiwn No obnacTu oTobpaxeHns NPOEKLUMIA BbICBEYNBAIOTCHA 3Ha4YeHns yeunui. Mpu
Lenyke B BbIOPAHHOW TOYKE MPOUCXOOUT OTOOPaKeHMe NpOeKUMir, NPOXOAALMX Yepe3 OaHHYK TOuKy, a
3HaYeHWs YCUIMIN BHOCATCHA B MOMSA pedakTupoBaHus. [pu xenaHnym OHM MOryT ObiTb CKONUPOBaHbLI OTCIOAA B
Tabnvuy npu nomowym kHonkn BetaBuTb. BCcTaBka NponsBoanTCs nepes TeKyLen CTPOKON.

Ona ypaneHns um3 Tabnuubl HEHYXHbIX CTPOK WU  SYEeK, WX HYXHO BblAENUTb MbIWb0 U
BOCMOMb30BaTbCA KHOMKOM OumcTuTb. ECnu HeT BbigeneHHoW oGnactv, TO ouvMwiaeTcs Tekywlas svenka.
lMocne ounCTkM BCe HenycTble CTPOKM MOMAXKMMAIOTCA K Havany, U NpovM3BOAMTCH nepecyeT KoaddULMEHTOB
3anaca Ks.

Mpn cmeHe cTpokn Tabnuupl HeNycTble CTPOKM OTOOpaxalTCA B OKHax peAakTMpOBaHWUsS, M NpU 3TUX
3HaYEHNAX MOXXHO NepepmcoBaTh NPOEKL UK, LLENKHYB Ha kHonke PucoBaTthb.

OTyer

Otyet chopmupyetca B ¢hopmate html — chamna npu wenyke Ha OJHOMMEHHOMW KHOMKE CTpaHuubl
WCXOAHbIX AaHHbIX. [1NA BCTABKM B OTYET KOMUM TEKYLLUX M30DPaKEHUN NPOEKLMA HEOOXOAUMO LUENKHYTb Ha
kHonke B oT4yeT cTpaHuubl pe3ynbTatoB. [lpy 3TOM, ecnu 3ajaH npu3Hak 3aHOCUTb Tabnuuy B OTYeT,
Tabnuua Takke 6yaeT nomewaTbca B otdeT. Ecnv Tabnuua He nameHsinack, To nepeq nocnenyoLwen BCTaBkon
B OTYET N300paXeHUN, ITOT NPU3HAK MOXHO CHATb. [1pn M3MEHEHUM XapakTEePUCTUK UM TUNa CEYEHUs OTYET
dopmupyeTcsa 3aHOBO. [1ns coxpaHeHns darina oTyeTa 1 neyaTy UCnonb3yrTca cpeacTsa bpaysepa.
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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

12 Mporpamma «WLMYHT»

CrteHa B rpyHTe.

Mporpamma npeaHasHavyeHa Ansa pacyeta NoA3eMHON YacTi COOPYXKEHWIA, BO3BOAUMBIX METOAOM «CTEeHa
B rpyHTe». Mnockas pacyeTHass MOAENb COCTOUT M3 KOHEYHbIX 3IEMEHTOB MPYHTOBOIO MAacCuBa, CTEPXHEBbIX
3MEMEHTOB CTEHOBOrMO OrpaKAeHus (LUNyHTa) U CTEePXHEBbIX 3MeMEHTOB, MOAENUPYIOLWNX aHKepHble
KpenneHus cTeH. 3agalTcsa pasmepbl FPYHTOBOTO MaccuBa M XapaKTEPUCTUKM TPYHTOB B HEM, pasMepbl
KOTNoOBaHa M YPOBHM €ro OTPbIBKKU, HArpy3ku Ha MOBEPXHOCTb FPyHTa, pasmepbl ¥ napameTpbl matepuana u
CEYEHNs1 CTEHOBLIX 3MIEMEHTOB U aHKepoB, a TakkKe CUIbl MPeaBapUTENbHOrO HATSXKEHWUS B aHKepHbIX
KpenneHusx.

B Tekywei Bepcuu nporpaMMbl JonyckaeTcs He Gonee 4 aHKEpPOB C KaXdOW CTOPOHbI CTEHOBOMO
orpaxaeHusi 1 He 6onee 4 ypoBHel OTPLIBKM KOTNOBaHa.

Mocne BBOAa WUCXOAHbIX OAHHbLIX BbIMOJIHAETCS aBTOMaTUYeckasl TpUaHrynaumsi obnactu rpyHTOBOroO
MaccvBa C COOTBETCTBYIOLLEN pa3GUBKO 3NTEMEHTOB CTEH U C Y4€TOM PacnofioXXeHUsi aHkepoB. MaccuB rpyHTa
MOLENMPYETC TPEeyrofibHbIMW KOHEYHbIMW 3fIEMEHTaMU TPYHTa, CTEeHbl — CTEePXXHEBbIMW 3rleMeHTaMu, a
aHKepbl — CTEPXKHEBLIMW 3MIEMEHTaMK, BOCMIPUHUMAIOLLMMU NpeaBapuTenbHOE HanpsKeHue.

[d acnipn. InexTpoHHbIH CnpasoyHuK MHike He pa.

OCHREA

SAEKTPOHHbIN CMPABOYHUK MHXEHEPA

- lUnyHT. CTEHA B IpyHTE
ﬂporpamma npefHazHavyeHa 4na pacyeTa CTeHOBOro OrpaskaeHua npu paapaﬁo‘rKe KOTNOBaHa.

Puc. 12.1

Pacuyetr BbinonHseTca nocregoBatenbHo no craguam. KomuuectBo cragui  onpegensietcs
aBTOMaTUYeCKN Ha OCHOBaHWM 3aflaHHbIX OTMETOK BbIEMKW IPYHTa W KpensieHnst aHKepoB K LUMyHTaMm.

Ha nepBon ctagmMum npousBoguTCA pacyeT nonHon mogenu (6e3 aHkepoB n 6e3 BbleMKM rpyHTa) Ha
COOCTBEHHbIN BeC WM 3afaHHyl0 Harpysky. PesynbTaTbl pacyeta nepBON CTaguu COOTBETCTBYT WUCXOOHOMY
HanpsPKEHHOMY COCTOSIHMIO PacyeTHOW CxeMbl (Hannume HanpsbkeHun B rpyHTe OO Havana npov3BoAcTBa
pabor).

[anbHerwee KONMYECTBO CTagun (Ha4YMHas CoO BTOPOM) 3aBUCUT OT 3adaHHbIX YPOBHEN BbIEMKM IPYHTA U
OTMETOK YCTaHOBKW aHKepoB. Taknm obpa3oM, Moka He BbIHYT IPYHT (4EMOHTaX 3NIEMEHTOB FPYHTa), aHKep He
MOXeT ObITb YCTAHOBMNEH (MOHTaX aHKEPOB).

Mo xomy pacyeTa BbLINOMHAETCA HaKoMJeHue rnepemMeuwjeHUll 8 y3Jiax, HanpPsHKEHWN B SreMeHTax
rPYHTa M yCUNuin B 3fieMeHTax CTeH 1 aHKepoB MO CTaausaM.

3apaHue ncxogHbIX AaHHbIX

B pexume 3agaHusi MCXOAHbIX AAHHBLIX OUAIIOrOBOE OKHO coaepXut 2 3aknagkum — Obwasa cxema u
PaspaboTka koTnoBaHa.

MapameTpbl 0bwen cxembl (puc. 150) 3agatoTca B nonsix BBoAa B COOTBETCTBUM C 0BO3HAYEHUAMMU,
npuBefeHHbIMU Ha cxeMe. OTobpaxeHne cxeMbl aBTOMATUYECKN KOPPEKTUPYETCS MO Mepe 3afaHns UCXOAHbIX
OaHHbIX.
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B nonsx BeBoga nog ob6uwwM 3aronoBkoM Pasmepbl 3agaotca  oblive  pasmepsi

npunerawLwero rpyHTOBOro Macc1Ba, y4nTbIBAEMOrO B pacyeTe:
— LUMpUWHAa KOT/IOBaHa;
— rnybuHa (H13) KoTrnoBaHa, OTCYUTbIBAaeMas OT HyNeBOW OTMETKY;
— pasmMmep MaccuBa rpyHTa rno ropusoHTanu cneea OT KOTNOBaHa;
— pasmep MaccuBa rpyHTa Mo ropM3oHTanu crnpasa OT KOTI0OBaHa;
— OTMeTKa HM3a rpyHTOBOro MaccuBa.

KOTnoBaHa Wu

BHumaHue! HyneBaﬂ OTMEeTKa onpenendeTtca aBToMaTuU4eCKu nocrne BBOAa OTMETOK CIoeB rpyHTa,

3agaBaeMbIX Nog 3aroJioBKOM XapaKTepMCTMKa FrPyHTAa.

TeHa B rpynTe - Prim__21_desp

Oeiwan chema ] FPazpatiorka kornosaqa ]

3400 6.00

Pastepel

Wipita 20 "

KaTn.

Huz karn. 22 m
Cneea ot

o 40 M
Crpaga ot ,— M
KOTn. s

OTreTka ,—
HW3a 32 G

Harpystm
[~ TpmaHrynAuMa
40.00 20.00 300
S2APAKTENUCTHEM CA0A MPYHTA: WnyHTE
Nestir Mpageii

BeprHHe oTreTkHM [M]: -5 22 Cnoit |2 :I Cnoes ’T - ’—725 ’—725
Mogyne gegopranHu 3000 T2 Fozgpuunedt Myaccona |03 1.2e+006  |1.2e+008
YpeneHeii Bec 17 T3 YnensHoe cuenneH1e 01 T2 ElTm2 {12000 12000
Uron eHyrperierao Tpedua |34 7 Mpeaen no pactasenuwo  |0.01 T2 KOnM4ecTED pastHeHmi:
K.omp@uuMeHT pasrpyskd |3 10 1o
Otkpere Oruer | ﬂac‘rpulfmu| Pacuer | Berog, Crnpaexa

Puc. 12.2

B nonsix BBoga noa obLiMM 3aronoBKOM XapaKTepVICTVIKVI FrPyHTa 3aJaeTca obLee KonNnM4ecTBo cCroes

rpyHTa. Homepa cnoes 3agatotcsi npu nomoLm cyetymka Cnomn.
[ns kaxgoro crnos 3afatoTes:
— KpauHue nesasi U NpaBas OTMETKN BEPXHEN NOBEPXHOCTU CIIOs;
— MoAaynb Aedopmaunu;
— KoadhpuumeHT MNyaccoHa;
— yAenbHbIN BEC;
— yrosn BHYTPEHHEro TpeHus;

— KoapduumeHT pasrpyskn (koadduuMeHT nepexoga K Moayno gedopMauum rpyHTa no BETBU

BTOPWYHOIO HarpyxeHus);
— yAenbHoe CuenneHue;

— npepaen no pactaXeHuto (npep,eanoe conpoTuerieHne rpyHTa Ha paCTﬂ)KeHI/Ie).

B nonsix BBoga nog obwmm 3aronoskoM LLUnyHTbI 3agatoTcs:

— Z - rnybuHa norpyxeHus;

— EF — oceBasi XeCTKOCTb OQHOr0 MNOroOHHOro MeTpa;

— El = n3rubHas xecTkoCTb O4HOIo NOrOHHOIO MeTpa.

KonuyecTtBO pa3dbueHun B COOTBETCTBYHOLUMX MONMAX BBOAA OIS
neBOro ¥ npasoro WNyHToB (No ymonyaHuio 10) BRNuSeT Ha rycToTy
pa3buBKM CXeMbl B 30Hax CTbIKOBKM KOHEYHbIX 3NIEMEHTOB TFpyHTa U
LUMYHTOB.

Mpn HaxaTum Ha kHonky Harpy3ku Bbi3blBaeTCA AMAnNoroBoe OKHO
(pyc. 151) BBOOA MapaMeTpOB Yy4aCcTKOB PaBHOMEPHO pacrnpefeneHHbIX
HarpysoK, npunaraemblXx K MOBEPXHOCTM PYHTOBOrO MaccuBa criesa OT
NeBOro LWMyHTa 1 crnpasa OT NPaBoro LMyHTa.

B cooTBeTCTBYIOLMX NONSAX BBOAA 3a4at0TCS:

— A — ONWKHAS K WNYHTY NPUBSA3Ka Harpysku;

— B — pasmep yyacTka npunoxxeHns Harpysku;

Harpyaxn

Harpyski

Cneea  (Cnpaea
ale  [5 m
N ET ECR
q [+7  [35 e

OTHEHHTE ‘

K

Puc. 12.3
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— ( — BENWYUHA PaBHOMEPHO pacnpeneneHHON Harpysku.

BHumaHue! [na Bu3yanusaumm nonydeHHon KO pacyeTHOM cxemMbl (OO BbIMOSIHEHUSA pacyeTa)
Heob6XxooMMO yCTaHOBUTL oniaxkok TpuaHrynauma n Haxatb Ha kHonky PacueT. B pesynbtate aTux 4ercTBun
kHonka PacueT craHeT HegocTynHoW. YTobbl akTuBMpoBaTh ee, HeobXoauMO BEpPHYTLCS B 3aknagky O6was
cxema U CHATb doriaxxok TpuaHrynsums.

B okHe PaspaboTtka koTtnoBaHa (puc. 152) 3agaeTcsi KONMYeCTBO OTMETOK (He Goree 4-Xx) BbIEMKM
rpyHTa. B 3aBUCUMOCTM OT HasHa4€HHOrO MpY MOMOLLM CHETYMKA UX KONMYECTBA OTKpPbIBAETCS JOCTYM K NOsiM
BBOZA CaMnX OTMETOK.

TeHa B pyHTe - Prim__21_desp

O6wan cxea  PaspatioTka KOTNOBaHA ]
OTHETKH BEIBMKH FPYHTE, b
34.00 5.00 500 29.00 Konuuecteo [<=4] |3— ﬁ
£.00
of | [ 1 [ | CIL T T T Jom
-2
[ 1.50
—
1330 ,7
5.00 e i
20 I —
-1E
Ato0 —
= -14.00
| -16.00
-15.00
L
-22.00
=
-32.00
T
40.00 20.00 24.00
AHKEDEI CNEBa AHKEDHI CNIpasa
'IpMBﬂaKa,hl Hron, © |.£lrlw-|a, Ml EFT 'aTFl)KBHMBJ Mmax.1 'IpMBﬂaKa,hl Hron, * |.Elr|MHa, [} | EFT 'aTFl)KBHHBJ Mmax.1
1 u] | E 22 10000 E 1e+003 1 5 10 20 8000 7 1e+009
2 -7 27 22 10000 E 1e+009 2 14 10 20 2000 =} 1e+009
3 14 27 22 10000 E 1e+009 3 a 1] a 1] a 1]
4 o 1] o 1] o a 4 a 1] a 1] o 1]
OTepeme LCoxpanure Oruet | ﬂachoHKu| Bacuer Beron Crpagka
Puc. 12.4

B Tabnmuax AHKepbl cneBa 1 AHKepbl cnpaBa 3a4atoTcs crneaylolme napaMmeTpsil:

— npwuBsA3Ka — OTMETKa COeQUHEHUS aHKepa CO LUMYHTOM;

— Yrosi HakrnoHa aHKepa K ropusoHTanu;

— [JAnuHa aHkepa;

— EF — oceBas »XeCTKOCTb;

— BeNWYuHa NpeaBapuUTENbHOIO HaTSXKEHUS;

— Nmax — MmakcumansHo JonycTuMas BenuumHa npeaBapuTeribHOro HaTsXKeHus.

Mpu HaxaTum Ha kHomky HacTpoWku npoucxoouT BbI3OB AMANoOroBoro OKHa, B KOTOPOM 3ajaloTcs
napameTpbl AnS aBTOMaATUYECKOW TPUaHrynauum — nrowagbs M MUHUManbHO [OMNYCTUMBbIM Yron Mexagy
CTOpOHaMM TpeyrosrbHuKa. 1o ymonyaHumio nnowanb NnpMHUMaeTcst paBHon 2.5m2, a yron — 27°.

CoxpaHeHuve co3faHHOW 3afa4v UNn BbI30B COXPAHEHHOW 3a4ayu BbIMOSHAKTCA NPW NOMOLUM HaxaTus
CoxpaHutb 1 OTKPbITb.

Mpu nomowwm kHonkn CnpaBka Bbi3biBaeTCA MHopMaLms o paboTte ¢ NporpamMmmon.

PacueT BbInonHsaeTca npu HaxaTum kHonky PacueT (Mpu cHATOM dhnaxke TpuaHrynsauums).

OnpepeneHuve Konu4yecTBa CTaaun pacuyeTta

[Ona HarnagHoCTM anropuTM aBTOMAaTMYECKOro OnpenenieHns KonudecTBa CTagui npuBOAWTCS MO
pacyeTHoOM cxeMe, NpeacTaBrneHHon Ha puc. 12.4.

LLInyHTOBOE OrpaxkgeHme maccuBa rpyHTa 3akpensieHo 3-Ms aHkepamu CrieBa U 2-Msi aHkepamu crnpasa.
Pa3paboTka KOTnoBaHa Npom3BoaAUTCS 3a 4 BbIEMKU IPYHTA.

[na naHHon 3agadn 6yoyT aBTOMaTUYECKM onpeaeneHbl 8 ctagumn pacyera:

1 — pacueT nonHowm cxembl (6€3 aHKepOB) Ha COOBCTBEHHbIN BEC U HArpys3Ky;

2 — BbleMKa 1-ro crnosi rpyHTa;

3 — ycTaHOBKa NeBOro BEPXHEro aHkepa;

4 — BbleMKa 2-ro Crnosi rpyHTa;

5 — ycTaHOBKa NeBoro cpegHero 1 NpaBoro BEPXHero aHKepos;

6 — BbleMKa 2-ro crnosi rpyHTa;

7 — yCTaHOBKa ITE€BOro 1 NPaBOro HWKHUX aHKepOB;

8 — BbleMKa 4-ro crnos rpyHTa.
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Mocne 3aBepLieHna pacdeTa B ANarioroBOM OKHE NoABIAETCA 3aKnaaka Pe3y]1bTaTbl pac4eTa.

Pe3synbTaTthbl pacyeTa

PesynbTatbl pacyeta (puc. 12.5) npefctaBnsioTcs B rpadpuyeckom Buae Mo Kaxgow ctaguu. MMpu
LLLEeNYKe MbILLIbIO HA COOTBETCTBYIOLLMX KHOMKAX, pacnonoXeHHblX nog 3aronoekoMm FpyHT, oToGpaatoTcs:

cxema gedopMaLunn rpyHTa;

N30MoJisi ropu3oHTarbHbIX (X), BepTUKanbHbIX (Z) 1 coBMeCTHbIX (L) nepemelyeHunin;
n3ononst HopManbHbIX (NX, Nz) n kacaTenbHbIX (TXz) HanPsHKEHWI;

COCTOSIHME TPYHTa Ha OKOHYaTEeNbHOW CTaamm pacyeTa.

TeHa B rpyHTe - Prim__21_desp

06w an crera ] PaspatoTka KoTnoEaHa PesyneTatel pacueta

[ | 1 I I ] Fpyrm
SEet002 4304002 -29et00Z  -1.4e+002 EF] EE 14e+002  29e+002  43e+002  58=+002 Ned. cremal

e
it

Craana s 7]

w=71014, y= 4418

OTkpbms LCoxpaHume Oruer |Hacho|fn<w| Beizog Cnpaeka
Puc. 12.5

Mpn HaxaTum Ha COOTBETCTBYKOLUME KHOMKWU nog 3aronoBkoM LUNyHTbI MOryT ObiTb NMOMy4YeHbl 3Mtopbl
MomMeHToB My, a Takke npogonbHbIX N 1 nepepesbiBatonx cun Q B cteHax (puc. 12.6). Npu wenyke Mbllblo B
nobom mMecTe NeBOro Unu NpaBoro LUMYHTOB OTKPbIBAETCS OKHO, B KOTOPOM BCE 3TW 3MOpbl OTOGpaxkaroTcs
OZIHOBPEMEHHO.

Ycunus B aHkepax (puc. 12.7) otobpaxatoTcsa B nose nog OkHOM oTobpaxkeHust (Npy ycTaHOBKE Kypcopa
Ha TpebyemMoM aHKepe) B pexmMme NpocMoTpa 3Mop NPOAOSbHbBIX YyCUnumn (Haxara kHornka N).

CoxpaHeHne HeobXoaUMbIX M30MoNnen NepeMeLLEHN U HaNPsDKEHUIA, a TakKe 3Mp YCUINUn 4na oT4eTa
NPON3BOAUTCS NpPU HaXkaTnum KHomnku B oTyer.
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eHa B rpyHTe - Prim
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PesynbTatbl paboTbl nporpammbl ocopmisioTcs B Buge otyeta B html-gpopmate npym HaxaTum KHOMKM
OTtuer.

166



lpoepamma «[Juachpacmar

13 Mporpamma «AUNAPPAIMA»

Mpo4yHocTb Anadparmbl NpPU CeMCMUYECKUX BO3JENCTBUAX

lMporpamma npegHasHaveHa AN onpegeneHus nNpenenbHOM CABUIOBOM MPOYHOCTU KEeNne300eTOHHbIX
anadparMm KeCTKOCTU MpU CTaTUYECKUX, CEMCMUYECKMX W LMKNUYECcKUX Bo3aencTBusix. [lporpamma Hocut
3KCNnepuMeHTanbHbIA XapakTep.

[d acnpn. InexTpoHHbIH CnipasouHnK MHke He pa.

QR

SAEKTPOHHbIA CMPABOYHMK MHXEHEPA

(] Aunadpparma. Mpo4HocTs X/6 Anadoparmbl NpU CeHCMUYECKUX BO3ASHCTBUSX

Mporpamma npegHasHadeHa ANA oUeHKy np Avatparm npu ceic M LMKNMYECKAX
Bo3aeicTBUAX. [PeACTABNEHME pe3yNLTaTOB pacyeTa BeINOAHEHD B yA0hHOH dopme

Puc. 13.1

B pesynbtate pacuyeta oOnpegensioTcsa KpuBble Hecyllenm CcrnocobHocTu (06nactb MPOYHOCTH)
Anadpparmel. [Ina 3agaHHbIX yeunuid N, Q, M 1 KonuyecTBa LUKIOB HarpyXeHust onpegensetcs KoadduuneHT
3anaca.

B ngunanoroBoM oOkHe 3ajaloTcs  AaHHble, HeobxoduMble AnNs  pacyeTa — [eOMeTpust CTeHbl,
XapaKkTepucTUKM apMMpOoBaHUS, KO3 MULMEHTbI YCNOBUIA paboTbl, Harpy3ku.

4 [poyHoCTh Anadpanm NpH Ce HCMHYBCHHX H LIMKAHYECHHX BO3R HCTEBHAX
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Pwuc. 13.2

PacueTHble npeanocCcblJiIKu n metToAbl

B nporpamme wucnonb3oBaH MEeTOA4 nNpenenbHOro paBHOBECUS B COYETAHUM C  AMMUPUYECKUMMU

MeToaMKaMu onpegerneHns npenernbHoON  MPOYHOCTM Kene3obeToHHbIX AuadparM C  TpeluHamm.
PeannsoBaHbi:
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— wmeToauka EgnHoro ctpoutensHoro kogekca CLUA (3aBucumoctn UBC);

— wmeToguka O. OpHaHgeca, . bapgapl, T. Taccuoca, Xupocasbl, ATC-3 1 gp.;

— wmetoguka UHUNOII xmnnnwa MockomapxmuTekTypbl;

— moguduumnpoBaHHasa metoanka PCH-13-87(B TekyLien Bepcun He peanu3oBaHa);

— otaenbHble nonoxexnus CHul 2.03.01-84* n Hopmbl EKB-OUI.

BA3A Hecywmnx cnocobHocTen pfuadparmbl MNpu NPOU3BONbHOM codeTaHum Harpy3ok Ni, Qi, Mi
cchopMmpoBaHa No MPUHLUMNY OTKPbLITOW CUCTEMbI M MO3BOMSET Merko ee MoaMduuupoBaTb M MOMOMHSATH
HOBbIMM MeToauMkamu. [lpedocTaBnsieTca BO3MOXHOCTb MCKMOYaTb U3 pacdeTa OTAENbHbIE Teopuu npwu
NMOMOLLIM BECOBbIX KO3h(PMLIMEHTOB (B TEKYLLEN BEPCUN HE pPeann3oBaHo).

FeomeTpusa guadparmoi.

— L, H, Dt — anuHa, BbicOTa, TOMLWMHA B M;

— botB., hoTB. — WKMpKHa 1 BbICOTa OTBEPCTUS (B TEKYLLEN BEPCUM HE peann3oBaHo);

— b1, hl; b2,h2 — TonwuHa n AnNvHa NPUMbIKAOLLNX KOSTIOHH, CTEH (NpY NPUMbIKAHMM MNONEPEYHbIX CTEH
pekoMeHayeTcs BkItodaTth B pacyeT He 6onee h1, h2 = 3 -;- 6:Dt.).

MaTepuansli

BeToH — HOpMaTVBHbIE 3HAYeHWs MPOYHOCTU MaTepuana, cooTBeTCTBYywLWMe knaccam betoHa B3.5 —
B60 no CHwuIT 2.03.01-84* n FC12 - FC50 EKB-®UI (CEB-FIP — B faHHOM Bepcun He peann3oBaHo).

ApmaTtypa — knaccbl A-l -:- AV, B-1,B-1l CHull 2.03.01-84* n A240, A400 no ACTY 3760-07 (A500 He
BKMtoyeHa B 0a3dy T.K. AaHHbIN KNacc apmaTtypbl  He [OMyCKaeTCs B KOHCTPYKUMAX, MOOBEPXKEeHHbIX
CENCMMNYECKUM BO3OENCTBUAM).

Mpu ncnonb3oBaHMM 6ETOHOB C HeCTaHAAPTHbLIMU MPOYHOCTHBIMU XapakTepucTukamm Heobxoaumo B
davine SNIP_B.CFG B nepBoW CTPOKE BHECTU HYXHble pacyeTHble W HOPMAaTMBHbIE 3HAYEHWS MPOYHOCTU
6eToHa (B TC\M?), Hanpumep:

BETOH HECTAHOAPT. 2.35e6__151.0__143.1__110.0__ 90.2,

roe 1-5-e uucna: moagynb ynpyroctm 6eToHa, HOpMaTUBHbIE 3HAYEHWUS MPOYHOCTM BeToHa Ha cxaTtue,
pacTshKeHe 1 pacyeTHble 3HaYeHNst NPOYHOCTM BeTOHa Ha cxxaTue, pacTaxXeHue.

Harpysku 1 Bo3gencTBus

Harpysku — Ni, Qi, Mi u Ngnut., Q anut., M AnuT. — cyMMapHble 3Ha4YeHust Harpysok 1 AnuTenbHas ux
YyacTb ANg i -Toro ataxa (B JaHHOW BEPCUMM AOMYCKAETCs pacyeT OAHOro ataxa).

Bosgencteua — cratmyeckme Kw=1; cencmuyeckne (Kw=10-no ymon4aHuo npu CENCMUYHOCTH);
manouuknosble Kw <= 50.

Mpu Ni=0 npuHMUMaeTca pacyeT Ha COBCTBEHHbIN BEC CTEHBI.

O603HayYeHus1 Harpy3okK B ¢painne pe3ynbLTaToB

Nz — HopMmarnbHas cuna obxaTtus guadparmel («-» cxatue); (TC)

Qx — cgsuroBas cuna (3HakonepemeHHas); (Tc)

Mxz — wm3rmbarowmun MOMeHT B nnockoctu pauadgpparmbl; (Tc'm). (Mpu Mxz=0 npuHumaeTcs
Mxz=QxH)

Sei — pacyeTHas ceCMMYHOCTb yvacTka 0, 7, 8, 9 6annos;

Kw —  KONUYECTBO UuknNuyeckmx sosgenctaum (Kw =1 — 50);

KP612 - koadhduLmeHT ycroBuii paboTbl 6eTOHa No 2-My NpeaenbHOMY COCTOSIHUIO;

KPa12 - «koadhduumeHT ycriosuii paboTbl apMaTypbl Mo 2-My NPeAenbHOMY COCTOSIHMIO;

KUS —  K03pULMEHT ycnoBuin paboTbl AMadparmbl, WBa 6eTOHMPOBaHMA U Op.

PekomeHpauumn

Ona ydeta UMKAMYHOCTWU Harpy>XeHWn, CHWXEHUs COMPOTUBMNEHUS Cpe3y MO TEXHOMOrMyeckomy LUBY B
CooTBEeTCTBUU C [8] pekomeHayeTCs:

a) KUS_a=0.9 npu cneumnansHon obpaboTke wea nHavye KUS_a=0.7;

b) npu pacyeTHol cericmMuyHoCTH: 7, 8, 9 6annoB - COOTBETCTBEHHO:

KUS b=0.9, 0.75, 0.6; npu otcytctBumn KUS_b=1.0;

C) NpW HaNMuYMK B CEYEHNMN PacTBOPHOIO LLIBA - NpU CEMCMUYHOCTU 7, 8, 9

KUS ¢ =0.7,0.6, 0.5.

d) 4ns nycToTHbIX N pedpucTbix anemeHToB: Kus_d=0.9;

Mpy HanuuMM HECKONbKUX W3 nepeyvncneHHbiXx (akTopoB B rpynnax a), b), c¢), d),... ob6obLieHHbIN
KoahpumumeHT KUS onpegensieTca Kak:

KUS =KUS_a-KUS b -KUS_c-KUS _d - .....KUS _i;
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Pe3synbTaTthbl pacyeTa (NOBTOPAOTCA MO KONMYECTBY 3Taxen)

Ni
eo
TUi
TUr
TUl
TU2
TU3
TU4
TUS
TUG

TU7
TUS8
Dtau
TUC
TUR

ALFA

Nmax
NIlim

Qlim

Mlim
Qcr
Acr
TETA
Ux

SO
Sgnon.
Psi_c
SG1
SG2
ALFAT

SG_max,
min
Ksan.

cuna obxatnsa mnameHsemas ot 0 go Nlim (npegensHon);

3KCLIEHTPUCUTET NpunoxxeHnsa npogonbHom cunel Ni (B meTpax);

AeiicTBYIOLLEE KacaTenbHoe HanpshkeHue (Tc/M°);

pacyeTHOe 3HayeHne NPOYHOCTU AnadparMbl Ha CABWT;

NpoYHOCTb No EanHomy ctpoutensHomy kogekcy CLUA (popmynbl UBC) 1973r;
nNpoYHOCTbL No opmynam Barda F., Hanson J., Corley G., 1977r.;

npoYHocTb No opmynam Hernandez O.B., Zermeno M.E., 1980r.;

NPOYHOCTL Mo popmynam Tassios T., Lefas J., Lulurgas S.1982r;

NPoYHOCTL Mo opmynam Hirosawa M. (B Bepcun 1.05.0 1 Bbiwe) 1980r.;
npoyHoctb no ¢opmyne ATC-3 (BpeMeHHble pekoMeHOauuMuM No NpOEeKTUPOBaAHMUIO
CENCMOCTONKNX 3aanHnn) 1978r.;

NPOYHOCTbL Mo oopmynam CmupHoBa, 3anecosa 1990r.;

npoYHocTb Mo gpopmynam PCH-13-87 n moandukaumm [7,8] 1990r.;
aerpagaumsi peakumm npy UMKNMYeckomMm Bo3gencteum Arn;

cpegHee 3HayeHue NpodHocTu gnadparmel: TUc=(TUL+..+TUIiS)/i;

pacyeTHas MMHMMarbHas MPOYHOCTb AuadparmMbl HA COBUM C YY4E€TOM LMKIIMYHOCTU
(oerpagaunn peakuun):

TUR= ( TUc+TU1+.,.+TUi-Tmax—Twmin) / (i-1) — Dtau;

koadppuLmeHT BnusHUA casura ALFA =Mi/(Qi*L)  [a4];

MakcuMarbHas HopMarnbHas cuna npy OAHOOCHOM CXaTuu;

npeaenbHas HopmanbHas cuna obxartvs npu g ;

npegenbHoe 3HaYeHue COBUIOBOW CUMbl C YY4ETOM LMKIIUYHOCTM, MOJSIHOTHI 3MOpbI
HanpsbkeHun B 6eToHe 1 ycnoBuii paboTbl Anadparmbl, WBa 6ETOHMPOBAHNUS U Ap.;
npegenbHoe 3HavyeHue nsrnbaroero MomeHTa Mxz B 1¢'M;

cOBWroeasi cuna Havana TpelmMHoobpa3oBaHMsi B TOHHAX;

OPUEHTUPOBOYHAS LUMPUHA PaCKpbITUS MarmcTpanbHOW TPELHbI B MM;
MaKcuMMaribHbI Yron nepekoca guadparmbl B pagnaHax;

MaKkcuMMaribHble nepeMelleHns Bepxa guadparmbl BOonb ocu X B MM;

AeNcTByloLLEee cpeHee HopMarnbHoe HanpsbkeHne oboxatust (NZ);

MaKkcMMaribHoe HarnpsbkeHue cxaTus B norioce 6eToHa;

OTHOCUTEINbHAsA ANMHA CXaToro CeYeHus;

rmaBHOE pacTarmBaroLlee HanpsbkeHue (1-9 rmaBHas nnoLagka);

rmaBHOe CXMMatoLLlee HanpsKeHue (2-9 rmaBHas nnowlaaka);

Yron HakrnoHa MarucTpanbHOM TpeLLMHbl B rpagycax (MOoNoXUTENbHOE 3Ha4YeHne no
4YacoBOW CTperkKe);

MaKkcuMMaribHble 1 MUHMMarnbHble hnOpoBblE HaNpPsXKEHUS;

K03 MUMEHT 3anaca NPOYHOCTM anadparmbl.

PesynbTaTbl ohopMnsioTCs B BUAE OTYETA NPU HaXKaTuM Ha KHOMKY 3anucka.
PacueTHas npo4YyHoCTb AuadparMbl Ha CABUr C YY4ETOM LMKIUYHOCTU OnpenensieTcs Ha OCHOBaHWM
3aBMCMMOCTEN, NPUBEAEHHbIX B HpKecneayoLlen Tabnuue.
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OCHOBHbIe 3aBUCUMOCTH NMPOYHOCTU CTEHbI

PacyeTHble 3aBMCUMMOCTM 0O603Ha4eHne
B pesynbTaTax
1. 3aBucmmocTtn UBC (EguHbii cTponTenbHbin kog, CLUA) [9]:

Tu = Tc +‘ChTsy; TUl
—mi 0725(\/€+ 0'0)
e e = mm{o,osxﬁ +(0.10.f¢ +0.260)/(as —0.5)

2. 3aBucumocTtn bapael u ap. (Barda F.,Hanson J.,Corley W.) [9, 16]
1,=0.2.[f. (3.2-ag )+ (U/4)o, +p,fsy- TU2

3. 3aBucumocTtun ApHaHaeca u gp. (Hernandez O.B., Zermeno M.E., ...) [9, 17]
Tu = 1Tc t s

rc=xm; 00 < D1oc; U3
too = (0.5-0.182) [f; >0.16.f;

Ts =Pnfsy Npn as >1.25;

Ts = ph(as - ijfsx"'pv(i_asjfsy npn 0.25<as <1.25;

1s = pyfsy Npn as <0.25.

4. 3aBucmmocTn Taccuoca u ap. (Tassios T., Lefas J., Lulurgas S. ) [9, 18]

7w =051-01a% | [fo + 00+ pyfsy] MPMas>1.25
TU4

1
Tu= 0.6\/E+ Prfsy + 290 npu g5 <1.25.
5. 3aBucmumocTtu Xupocasbl (Hirosawa M.)

0.0679(100p)®2%) (f +180
7, =0.08 (100p) ™ (F, )+2,7\/phfsy+0.lo-0 . TU5

.Jas +0,12

6. 3aBucumoctn ATC-3 (BpemeHHble pekoMeHOauuu rno MpoeKTUPOBaHUIO CENCMOCTOMKUX 34aHUN,
CLA)

1y = 0,165, f. +0.2500 + pyfsy <083, fc - TU6
7. 3aBucumoctn CwmupHoBa, 3anecoBa. [locobve noO MPOEKTUPOBAHMIO KUIbIX

3gaHun/ ULHUW3I xunuwa. [8] U7
8. MogudmumpoBaHHbie 3aBnucumoctn PCH-13-87 anga Pecny6nvkun Mongosa [12, 19]
n
Qu = Quc + 2 RSWiAswi<y, Q; TUs
i

roe:

Tc — MPOYHOCTbL nomnoc 6eToHa mexay TpellHamu, COnpoTUBIEHWE U3rMby M COBWTY M HarernbHblii
adppekT 6eToHa ¢ TpewuHamu;

Tg — MPOYHOCTbL apMaTypbl AnadparMel ¢ TpELUHaAMU;

ds — KO3(DULMEHT BNNAHMA caBura ag = M/(Q-L) [ALFA];
fc — npouHocTb 6eToHa Ha cxatve no 2-my MNC B (MIMa) [RBC;
fr — npouHocTb GeToHa Ha pacTskeHune no 2-my MC B (MIa) [RBRT;
fsx — HOpMaTUBHbIV Npeden TeKy4ecTn ropM3oHTanbLHOM apMaTypel [RAXT];
fsy — HOpMaTMBHbLIN Npefen TeKy4ecTn BepTUKanbHON apMaTypsbl [RAZ];
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Py — KO3 PULIMEHT ropusoHTansHoro apmvposaHus (%Fx/100) [FAXT;
P, — ko3adhuLMEHT BepTHKanbHo apMmupoBanus (%Fz/100) [FAZ];
p| — KO3(hPULMEHT okanmnstoLero apmmposaHus (%Fok/100) [FOK];
G0 — CPeaHne HanpshkeHns obxaTus [SO];
T, — MNpoyHocTb Ha casur cTeHbl B (Mra) [TUR].

B cootBeTcTBUM C 3aBucumocTammu Tassios T., Lefas J., Lulurgas S. [9, 18] HanpsbkeHusi Hadana
TpewmHoobpasosaHus B (MMa) npu a, >1 6yayt:

ter = 0.3(2.6 —as?)-|(0.1+20pv). f, +2pv?-10* ], miave
%o = 0.5(1.5-as?)-|(0.3+20pv). [f, +3pv?-10*]

Y4YyeT UMKNMYHOCTM AEeNCTBUS CENCMUYECKUX BO3AEWCTBUW MPUHAT MO MAeanu3npoBaHHOW Moaenwu
rmcTepesunca Xene3o0eTOHHbIX CTEH.

MapameTpbl AehopMMPOBaHUS CTEHDI:

0 — yrnoBas gedopmanms; Tuc — MPeAenbHble yCPeAHEHHbIe KacaTerbHbIe HaNpsKeHNs:; Tn/Tl -

CHWXeHMe peakumu nocne n — UUKNoB ¢ amnnutygon £0; AV — gerpagaums peakuum (ATn ).

Puc. 13.3
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MUpeanusnpoBaHHasa mogenb rucrepesumca.

1 — CkeneTHas KpuBasi LMKIMYECKOTO HarpyXeHus npun n3rmbHom xapakrepe pabotbl; 2 — CkeneTtHas Kpvsasi

LUMKITNYECKOro HarpyxeHma npu caBuroBomM xapakrepe paGOTbI; TCF - preD,HeHHble KacaTtellbHble

N _ Nerpapaums kacatenbHbix HanpsxkeHuin [DTAU]

HanpsaXeHuna Havdana TpeLIJ,I/IHOOGpa3OBaH|/|F|;
4
ATn +Bd \/ﬁTi e

MpY N-LUMKIIOB HarpyxeHMuit;

Bd — koadpd.Aerpagauumn peakumm B cootseTcTaum ¢ [9).
Puc. 13.4

O6nacTb npoyHocTu anadparmbl o N~Q u N~M Mo BbilLenepeYncrieHHbIM TeopUsaM NpeacTaBnseTcs B
rpacpmyeckom Buae.

=10l x|

06nacTb npodHocT: N~ ), N M

[
T -3600 -3600

B — e -3495

=/

\

)
9 /
—___;;QA/ _{__3;4”0_)@ —_j_;‘:_-;ej——/ — Dﬂzi}m

2484 =T 2488

— G EACHMOCTE [~ G N W= BE60.0 TC*n; Mpacd .= -4000 TC JAEMCHMOCTE M~ M npw G= 2000 TC:

--------- no EAWHOMY CTROMTENEHOMY Kogekcy CLUA  (UBC)
— 0 EAEMCHMOCT AW Barda F. Hanson J., Corley G.
—— 0 FAEHCAMOCT A Hernandez 0.8, Zermeno ME.
no SEEKMCHMOCT AM Tassios T, Letas J, Lulurgas S
— 10 SABWCIMOCT AW Hirosama M.
N0 SABMCHM. & TC-3(6PEM PEKOMEH N0 MPOEKT CERCMOCT SAaHAH]

no FAEMCHMoCT A PCH 13-87 (p.Mongosa)
K | Print

Puc. 13.5 O6nactb npoyHocTtu gmnadparmel no N~Q n N~M

172



Pasden «lpodasnusaHue»

14 PASOEN «NPOOABIIUBAHUE»

Pasgen cogepxuT nporpamMmmbl pacyeTa ene3obeToHHbIX MUT Ha NPOAaBNMBaHNE NO NPOU3BONbLHOMY U
NPsSIMOYroNnbHOMY KOHTYpYy. PeanusoBaHbl TpeboBaHus CHull 2.01.03-84*, CHull 52-01-03 n nonoxeHus
Hay4yHo-TexHunyeckoro otvyeta [YIT HUWMXKB (goroop Ne 709 ot 01.10.2002 r.). Peanu3oBaHbl Takke
nonoxeHus Eepokog 2.

[d acnpy. IneKTpoHHbIH CnpasoyHuK WHike He pa.

SChRY

SAEKTPOHHbIN CNPABOYHMK MHXEHEPA

u Mporpamma npegHazHadeHa ANA pacyera kene3ofeToHHEIX NAWT Ha NPOAABAUBAHUE N0 NPOUIBONEHOMY KOHTYRY B
COOTBETCTEWKU C Tpeboeanuamy CHuM 2.03.01-84%, CHulM 51-01-2003 1 Eepokog 2.
H NpoaaBAMBAHHE NO NPIMOYTOABHOMY KOHTYPY

lMporpamMma NpegHasHayeHa ANA pacyeta kene3obeToHHLIX NAMT Ha NPOAABAMBAHWE N0 NPAMOYTONEHOMY KOHTYDY B
Anacpparma cooTeeTcTemu co CHulM 51.01.03 «HenezobeToHHbIE KOHCTRYKUMKS.

I
=

N

MpoaaBAMBaHHE }

1]

TocTep

L]
[

\
MpeaHanpsxeHue

Puc. 14.1

14.1 MNMpopaBnuBaHue NO NPOU3BOSILHOMY KOHTYpPY

I'Iporpamma npeaHasHa4veHa ana pacyderta ninnuT nepekpbitua u beH,D,aMeHTHbIX nnnuT Ha npoadaBrinBaHue.
CDopma KOHTYpa npoAaBiiMBaHUA onpenendaeTca aBToMaTu4eCckn B 3aBUCUMOCTU OT TUNa CeYEeHUA KOJIOHHbI.
HonyckaloTcs criegylolme CeYeHUst KOMOHH: Kpyrnoe, npsiMoyrofibHoe, TaBpOBOE, YrOfkOBOE W KPeCTOBOE.
Pasmepbl KOHTypa MpogaBnMBaHMSA BbIMMCAAKOTCA B 3aBMCMMOCTM OT 3a4aBaemMoro yrrna HakfioHa rpaHen
nupamMmuabl NpoAaBnuBaHUS, KOTOPbIA MO YMONYaHWio paBeH 45 rpagycam.

He3aMKHYTbI KOHTYp (Hanuuue npoema B MNAMTE WMAW PacrofnoXeHWe KOMOHHbI Ha Kpakw MnnuTbl)
co3faeTcs Npu MOMOLLUM OTCeYEeHUA OT KOHTypa COOTBETCTBywLlero yyactka. OTceveHus moaenupyertcd
NPSIMON MMHUEN, NPOXOAsLLEen Yepe3 TOYKY C 3adaHHbIMK koopAamHatamu X 1 Y, a Takke yrioM ee HakrnoHa K
ocu X. lNonoxeHune ocent X 'Y B CeY4EHUAX MOKa3aHO Ha CXemMax CevYeHUN.
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i [1pogaBaMBaHMe Mo NPOMIBO/ILHOMY KOHTYPY g@@l
[eoMeETpHS, M
. ﬂ ﬂ H * Hoptik CHwWM 52-01-03 =
® prarypet 4400 |
b Z*H'Iﬂ-f—f_h? bi |30 hi |24 MpHBAzKa
h3 apMaTYpbl, CM 3
bz |21 hz |33 \Wlar
h1 10
1 - ,—5 n - ,—5? apMATYPEl, CM
h2 B30 hd
TonwwHa nmated (H) | 33 tonace BeTaa
MepepHCoEaTE Rbt, /M2 122

MNapareTpbl OTCEHEHHA
P P ¥ounma PesyneTaTEl

M ¥, £ W, Ch Y¥ron,rpaa Mnowaas apMaTyYpbl C 34 A3HHBIM 1.71755
L 75 a an FT -7z Waram, M2

CyMMapHaA NNOWAAE apmaTypel, cmz | B0.0852

I, Tm 1.23
® 75 W | 1] Wron | 90
* -2.12
AoBaEHTE | MZMEHHTE | ¥AaNHTE | g0 NogpofHes. ..
¥ron HaknoHa BoKoBksE: rpaHed NMpamMaks! 35
NPoAAENHESHKA K NN, 20%, rpas BErlxog CnpaEka | OTuer |

Puc. 14.2

KoHTyp npopaBnuBaHus paccuyMTbiBaeTCs Ha AENCTBUE COCPefOTOMEHHON cunbl F U cocpefoTOYEHHbIX
MomMeHTOB Mx u My, KOTOpble MPUINOXEHbl B LEHTPE TSHKECTU KOMOHHLI. [1pn 3TOM NpUHATO cneayollee
npasunIio 3HaKoB:

— nonoxwurensHasa cuna F HanpasneHa BBepx (BOoNb ocu Z).

— nonoxwurenbHble MOMeHTbl Mx 1 My nexat B nnockoctax XoZ n YOZ COOTBETCTBEHHO, U OENCTBYIOT

COOTBETCTBEHHO NPOTMB YAaCOBOW CTPESIKN, ECMNN CMOTPETL C KOHLIA OCell COOTBETCTBEHHO Y U1 X.

MoOMeHTbl CONpPOTMBMAEHUA KOHTypa, BXOoAdWMe B pacyeT, onpedensioTcs B 3aBUCMMOCTM  OT

HanpasreHnss 4encTBuA 3adaHHbIX MOMeHToB Mx 1 My.

Mpw pacyeTe yunTbIBAOTCSA CriedytoLimne NonoXeHNs:

1) BCe BbIYMCIIEHMS BbINOMHAIOTCA OTHOCUTENBbHO LeHTpanbHbiX (HO B obwem criyyae He rnaBHbiX)
ocen koHTypa X 1 Y, NpoXodslmX 4Yepes ero LEHTP TSHKEeCTU U napannerbHbIX rpaHsaM ceyeHus
(HeKpyrnom) KONOHHBI;

2) 3apaBaemas coCpefoTouYeHHas cuna F npunoxeHa B LeHTPe TAXKEeCTU KOMOHHbI;

3) wmomeHT Mx gencteyeT Bgonb ocu X (BOKpyr ocu Y), a MoMeHT My — Baonb ocn Y (BOkpyr ocu X);

4) He gonyckaeTcs paBeHCTBO COCPEAOTOYEHHOMW CUIbl HYMIO;

5) ponyckaeTcs paBeHCTBO HYM0 060MX MOMEHTOB;

6) nonoxutenbHble 3KCLIEHTpUCUTETHI pacnonaratTcs B NOMNOXUTENbHbIX 3HaYeHNsX
COOTBETCTBYIOLLUX KOOPANHAT;

7) Npu HecoBMaAeHWN LEHTPOB TSXKECTU KOMOHHbI U KOHTYpa NpogaBnvBaHNS BbIYUCTIAIOTCA pacyeTHble
MOMEHTbI C Y4ETOM MpaBuia 3HAKOB;

8) npoBepkM Hecyllew cnocobHocTn GeToHa M apmaTtypbl B 30He NPOAABMMBaHWA NPOW3BOAATCA MO
MOZYNsIM 3aiaHHON CUMbl U PacYeTHbIX MOMEHTOB.

MonGop apmMaTypbl NPOM3BOAUTCS, €CIN He BbIMONHEHbI CrieayoLme YCroBus:

) F<Fy e
M M
2) F + LS y <1,
Fo,ult Mbx,uit Mby,uit
M M
3) LS y < F

Mbx,utt  Mby,uit  Fb,ult
Mpy noa6ope apMUpOBaHUSA BLINOMHSAETCA creayloLlas nposepka:

M
F + MX + y <1,
Fb,ult +st,u|t be,ult +Msw,x,u|t Iv'by,ult +Msw,y,u|t
roe
Fb,ult — npegenbHoe HopMarbHOEe yCunme, BOCNpUHUMaeMoe 6ETOHOM pacyeTHOro NonepeyHoro
CeYeHust MnuTb;
Mbx,ult — npegenbHbI MOMEHT MO HanpasfeHuo ocn X, BOCNPUHMMAEMbI BETOHOM pacyeTHOro
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nonepeyvyHoro cevYeHmna niunThbl;

Mby,ult — npeenbHbI MOMEHT MO HanpasfeHuto ocn Y, BOCNPUHUMAEMbI HETOHOM pacyeTHOro
MonepeyYHoro cevYeHns NnnThbl;

Fsw,ult — nfpegenbHoe HopMarnbHOe YyCcwunvMe, BOCMPUHMMAaeMoe TOMepeYHor  apMaTypow
pacyeTHOro KOHTypa NoONepeYHOro Ce4YeHns MuThl;

Msw,x,ult — npegenbHbI MOMEHT NO HanpaeBneHuio ocu X, BOCNPUHUMAEMbLIA MOMEPEYHON
apMaTypoK pacyeTHOro KOHTypa NONepeyvyHoro ceYeHns nnuThbl;

Msw,y,ult — npegenbHbIN MOMEHT MO HanpaeneHut ocu Y, BOCMPUHUMAEMbIA MONEPEYHON

apMaTypoi pacyeTHOro KOHTypa nornepeyHoro cevyeHus NimThbl.

TonwmHa NAnTbl HE OrpaHNYNBaETCS.

lMpoBepka OENCTBUA MOMEHTOB Ha HE3aMKHYTbIA KOHTYP BbINOMHAETCH NPU MUHMMAIbHBIX 3HAYEeHUAX
MOMEHTOB CONPOTMBNEHUIN KOHTYpa WX n Wy.

BblumcneHve nnowagn nonepevHow apmaTtypbl C 3adaHHbIM LIaromMm MpousBOAMTCA Mpwu cobnogeHun
crepfyloLlero ycroBus:

0= st,ult < l:b,ult'

Ecrm st,ult > I:b,ult’

npesbiwaem npedesibHoe ycusniue 8 6emoHe» n apmatypa He nogbupaeTcs.

Bcsa npomexyTodHas u okoHYaTenbHas WHdopmauusi, MonydeHHass B Xo4e pacyeTa, Bbi3blBAeTCA Ha
3KpaH npwu HaxaTtum kHornku Moapob6Hee.

Bcsa ykasaHHasa nHgopMaumsa MOXeT ObiTb NpeacTaBneHa B BUAE OT4eTa.

TO Ha 3KpaH Bblaaetca cooblieHve: «fpedenbHoe ycunue e apmamype

3agaHue UCXoaHbIX AaHHbIX

[ns onpeneneHusa KOHTypa NpogaBnvBaHus B pa3gene MeomeTpusa B COOTBETCTBYHOLLMX MOMSX BBOAA
3aganTe TUM CeYeHUs KOMOHHbI, ero pasmMepbl, a Takke TOMWWUHY NNUTbl NepeKkpbITUS.

Ons Ttoro, 4Tto6blI Npeobpa3oBaTb 3aMKHYTbIA KOHTYpP B He3aMKHyTbll, B pasgene [MapameTtpbl
oTceyeHusa B nomnax Beoga X, Y, yronm yKaXuTe KOOpPAMHATbl TOYKM WM Yron MnoBopoTa JIMHWMM OTCEYEHMS,
NPOXo4sLLEN Yepe3 KOHTYP, U HaXMUTE KHOMKY [lo6aBuTb. Mpn 3TOM 3agaHHbIe NapameTpbl 3aNOMHAT CTPOKY
Tabnuubl. KoopamHaTtel TOYKM 3adatoTcs B NMPUHATOM CUCTEME KOOPAMHAT, MOKa3aHHOW Ha PUCYHKE CeYeHus
KOIOHBI.

KoppekTvpoBka 3afaHHbIX NapaMeTPOB OTCEYEeHWs BhINOMHAETCS crnegyowum obpas3om: BbibepuTe
Kypcopom B Tabnuue MNMapameTpbl oTCeYeHMA HeOBXOANMY CTPOUKY, 3anofiHUTe B COOTBETCTBYIOLLMX MOMSX
BBOJa HOBble NapamMeTpbl U HAXMUTe N3mMeHnTDb.

Ons yganeHus 3agaHHOro napameTpa oTceyeHusi BblibepuTe KypcopoM HeobXoaumyk CTPOYKY W
HaxMmuTe YaanuTtb (6e3 ykaszaHusi CTpokM B Tabnuue OyaeT yoaneHa nocrnefHsas 3agaHHasi CTpoka).

B pasgene Matepuanbl B packpblBalLEMCS CNUCKe BblibepuTe Kracc 6eToHa MnuTbl UK xe B none
BBoda RDbt ykaxuTe pacyeTHoe cONpoOTUBMEHME MaTepuana nnuTbl Ha pacTskeHuwe. B packpbiBatowemcs
Crnuncke Bbl6€pVITe Knacc apmaTtypbl UK Xe B nofne BBOAA Rsw YKaXxute pacyeTHoe conpoTuelieHune
nonepeYHon apMaTypbl Ha pacTsXeHMe.

B cooTBeTCTBYIOLUX MOMSAX BBOAA YKAXKWUTE TOMLIMHY 3alMTHOrO crosi 6eToHa W war pacTaHyTOn
apmaTypbl NAUTbI.

B pasgene Harpy3ku 3aganTe Harpysku Ha KOMOHHY - cocpefoToYeHHyto cuny F, momeHTbl Mx n My.

Mocne BBOAA BCEX HEOOXOAMMBIX AAHHBIX HAXMUTE KHOMKY Pac4er.

Pe3synbTaTthbl pacyeTa

B none BbiBoAa pe3ynbTaToB BblAaeTCs NMoLlab NonepeyHo apMaTtypbl, HEO6XOAMMON NO pacyeTy —
nnowaab apMaTyphbl C 3a4aHHbIM LWAroM U cymmapHasi nnoLuaabs apMaTypbl.

PeaynsTathl pacueTa EJ

u ’W M Fb,ult ’m T Fsw,ul ’W T
W ,m M2 Tz, ulk ,W THH Tsw, Uik ,m THH
Wiy ,W MZ by, ulk ,W THM sy, Ul ,W THM
Rew |2906L4  1po
w=F JFb, b+ Mbee, ult+My by it | gsw |49.9146 1fn
Asw ’W ME
Asw_sum 60,0882 M2

Puc. 14.3
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Ecrm st,ult > I:b,ult’

npeebiwaem npedesibHoe ycusiue 8 6emoHe.

Bcsa npomexyTouyHas M oKoHYaTenbHasi MHopmauusi, NonydeHHas B XO4e pacyeTa, Bbi3blBaeTcs Ha
3KpaH npwu Haxatum kHornku MoapobHee.

Mo pesynbTaTtam pelueHns 3agaym coctaensetcs OTyerT.

TO Ha 3KpaH BblaaeTcs coobuieHue: «flpedenibHoOe ycusnue & apMamype

14.2 NMpopaBnuBaHue No NPAMOYrofibHOMY KOHTYpPY

I'Iporpamma npegHa3Ha4deHa angd pacyerta nnnut nepekpbitua n QJyH,CI,aMeHTHbIX NnnT Ha npoaasiniMBaHne
OT AeNcTBUsA COCpGD,OTO'—IGHHOVI Cunbl N coCcpeaoTO4YEeHHbIX MOMEHTOB.

T MpoariuBanke No NPAMOYTOLHOMY HOHTYPY @

[2aMeETpHA, CH
¥ron HaKknoHa DoKOBkL

Pazmepel KONOHHEI! o
rpaHer NMpaMasl

MPOAAENHEAHHA K NN, $0%
b1 | B0 al |78
al 45
TonwmHa ’30— ey
nnTeEl, H
b1

CxXEMA PACHETHELX KOHTYPOE NONEPEYHOND CEYSHHA MPH NP0 AAETMESHHH:
" KONOHHA BHYTPH NAMTL (3aMKHY TEIF KOHTYR);

(™ KonoHHa ¥ KPaA NAMTE, N3PaNNENLHOrS 0ok Y (HESaMKHYTEIR KOHTYR); tY

(* KONOHHE ¥ KPaA NAMTEI, NAPANNENEHOrD OCH & (HESAMKHY TEI KOHTYR); +b—1+

" KONOHHA ¥ Y¥rNa NPAMOYTONEHOMA NHTEI (HESAMKHY TEIF KOHTYR); | at _'x

" KONOHHA BHYTRH NAMTLI BENHSH OTEERCTHA (HESAMKHYTHIA KOHTYR) + —+

(™ Topew cTEHEI BHYTPH NAMTE (HESaMKHY TEIR KOHTYP M3 TPEX YUacTKOE); oy
—+

(™ Topew cTeHb! ¥ KPaA NAMTE (HESaMKHY TEIR KOHTYR M3 ABYX YYaCTKOE); 1
" nnKTa ¥ yrna cTeHsl (HE3aMRHY TEIR KOHTYP 3 TPEX YYacTKOE),

Cx, M Cy,om |12 a0, c b0, cm

Hopis! CHWM 52-01-0% ¥eornma PezynbTatel

Mnowans apMaTypel C 1.350978
Knacc F,r |-101 2 .
apaType A400 - 0 3AA3HHBIM WAr0M, O

CyMMAPHaA NNoWaak
Knace BeToHa B30 * My, T#m | 0.62 apMATYR], M2 399777
RbE, TfMZ 12z My, T4 | -0.83
MprEAzKa
3
SRMATYRE], CH Moapobtes, ..
Lar
SPMATYPEL, M 10
PacqeT Bbixog OTHeT Cnpaska
Puc. 14.4

PaccmatpuBatoTcsa crniegyolime pacyeTHble CUTyaunn.
1. Npw B3anMoaencTBMU NNUTbI C NPSAMOYrOfbHON KONOHHOM:
— KOMOHHa BHYTPW MAUTbI (3aMKHYTbIN KOHTYP);
— KOMOHHAa Y Kpas NnuTbl, NapannensHoro ocu Y (He3aMKHYTbIN KOHTYP);
— KOJOHHAa Y Kpas nnuTbl, NapannenbHoro ocu X (He3aMKHYTbIN KOHTYP);
— KOMOHHa Yy yrna npsiMoyronbHON NAnNTbl (HE3aMKHYTbIN KOHTYP);
— KOIOHHa BHYTPW MnnTbl B6NN3M OTBEPCTUS (HE3AMKHYTbI KOHTYP).
. Mpwn B3anmogencTenm NInTLI CO CTEHOW:
— TopeL CTeHbl BHYTPU NNNUTbI (HE3aMKHYTbIN KOHTYP U3 TPEX y4aCTKOB);
TOpey, CTeHbl y Kpasi NNuTbl (HE3aMKHYTbIN KOHTYP U3 ABYX y4aCTKOB);
— nnuTay yrna CcTeHbl (HE3aMKHYTbIW KOHTYP U3 TpeX y4acTKoB).
lMapameTpbl KOHTypa NPOAABMNMBAHMS BbIYUCASIOTCA B 3aBUCMMOCTU OT Yrila HaKmoHa rpaHen nupamuapl
npoaasnvBaHUA, KOTOPbLIA MO YMON4YaHUio paseH 45 rpagycam.
He ponyckaeTcsi paBeHCTBO HymMO COCPeSOTOHYEHHON CUTbI.
JonyckaeTcs paBeHCTBO HyNO 060MX MOMEHTOB.
3HayeHns 3agaHHbIX MOMEHTOB KOPPEKTUPYIOTCA NPOrpaMMHO B 3aBUCMMOCTU OT CMELLEHUs UeHTpa
KOHTypa NpoAaBfiMBaHUsA OTHOCUTESBHO LEHTPa TSHKECTU CEYEHUS KOMOHHbI.
[ns Harpysok NpUHATO cneaytoLlee npaBnsio 3HAKOB:
— [MonoxwuTtenbHasa cuna F HanpaBneHa BBepX (BOOMb ocu Z).
— [onoxutensHble MomeHTbl Mx 1 My nexart B nnockocTax XoZ n YoZ COOTBETCTBEHHO, U OEWCTBYIOT
COOTBETCTBEHHO MPOTUB YaCOBOW CTPESIKK, €CIM CMOTPETb C KOHLL@ OCeN COOTBETCTBEHHO Y ” X.
MonoxuternbHble 3KCLEHTPUCUTETLI pacnonaralTcs B MOMOKUTENbHBIX 3HAYEHUAX COOTBETCTBYHOLLMX

KOopauHar.

N

176



Pasden «lpodasnusaHue»

MoMeHTbI CONpOTMBMNEHMS KOHTYpa, BXOAdAWME B pacyeT, onpedensdwTcs B 3aBUCUMOCTUM  OT
HanpaBneHusa AencTBus 3agaHHbIXx MomeHToB Mx 1 My.

lMpn pacyeTe HE3aMKHYTOro KOHTypa Kpasd NAuTbl pacnofiaralTcs B HanpasrieHWW, NMPOTUBOMNOMOXHOM
HanpasneHuto ocen X n'Y.

lMpoBepkn HecyLen cnocobHocT 6eToHa 1 apmaTtypbl B 30HE MpoAaBnvBaHus npon3BoaaTca 6e3 yveta
3HAKOB CWflbl N OTKOPPEKTMPOBAHHbLIX MOMEHTOB.

Mogbop apMaTypbl NPOM3BOANTCS, ECNIN HE BbIMOSTHEHbI YCMOBUS:

D Ry <Ry ue
F M M
2) b Tx Y oy
Fo,ult - Mbx,utt Moy, it
M M F
3) X 4 y < b

Mbox,ult Moy,uit  Fb,ult
Mpn nogbope apmMmpoBaHWs BbINOMHAETCH NPOBEpKa:

Fo My My

T <1.
Fb,ult +st,u|t be,ult +Msw,x,u|t Iv'by,ult +Msw,y,u|t

B dhopmynax npuHATEl cnegyrowmne 0603HayYeHus:
Fb,ult — npegenbHoe HopMarbHOe ycunme, BOCnpuHuMaeMoe 6eTOHOM pacyeTHOro NonepeYyHoro
CceyeHus MnuThl;

Mbx,ult — npeaenbHbI MOMEHT Mo HanpasrneHutio ocu X, BOCNPUHMMaeMbll 6€TOHOM pacyeTHOro
nonepeyHoro cevYeHns NNnThbl;

Mby,ult — npegenbHbIi MOMEHT MO HamnpasneHuto ocu Y, BOCMPUHMMAaEMbI 6ETOHOM pacyeTHOro
nonepeyHoro ce4eHns NNnThbl;

Fsw,ult — npefenbHoe HopMarbHOe Yycunuve, BOCMPUHMMaeMoe MonepeyHor  apMaTypon
pacyeTHOro KOHTYpa NornepeyvyHoro Ce4YeHns NInTol;

Msw,x,ult — npegenbHbI MOMEHT MO HanpaeneHuio ocu X, BOCNPUHUMAEMbIA MOMEPEYHON
apmaTypoKn pacyeTHOro KOHTypa NonepeyYyHoro ce4YeHus nnuTbl;

Msw,y,ult — npeaenbHbLIA MOMEHT MO HanpasneHuto ocu Y, BOCMPUHUMAEMbIN MONepeyHon

apMaTypoi pacyeTHOro KOHTypa NornepeyHoro ce4YeHust NinTbl.
TonwwuHa nAnTbl He orpaHNYMBaeTCs.
BbluncneHve nnowaau nornepevHor apMaTtypbl C 3aaHHbIM LiaroM NpousBoaWTCS Mpu cobnoaeHum
CreayHoLLEero ycroBusi:

0'25':b,ult < st,ult < l:b,ult‘

Ecnn F, TO Ha 3KpaH BblaaeTcs coobuieHue: «lpedenbHoe ycunue e apmamype

sw,ult > I:b,ult ’
npeebiwaem npedesibHoe ycusiue 8 6emoHe» U apMmaTypa He nogbupaeTcs.

Ecnn st,ult < 0'25Fb,ult’T° npUHMMaeTcs st,ult = 0.25 Fb,ult'

Pe3synbTaTthbl pacyeTa

B none BbiBoAa pe3ynbTaToB BblAaeTCs NMoLlaib NonepeyHo apMaTtypbl, HEO6XOAMMON MO pacyeTy —
nnowaab apMaTyphbl C 3a4aHHbIM LWAroM U cymmapHasi nnoLuaabs apMatypbl.

PesynnTarhl pacyeTa 53
a W M Fh,ult IW T Mx1 li e Myl IW T
S T - e
o 5w v [BER e x [T . v [
we [L0286 o Moyl | 171337 e e [0 w oy [0.160638 W
T

Rsw |29061.4  gim2  Msw,yul | 16.4439 asw | 1.35978
sy _sum | 39.9777

f
Mz
Mz

)

uc. 14.5

Bcs npomexxyTouHas M OKoHuyaTerbHas MHGOpMauus, MoNyYyeHHas B XO4e pacyeTa, Bbi3blBaeTcsl Ha
3KpaH npu HaxaTum kHonku MoapobHee.
Bcs ykasaHHasa nHdopmauusi MoxeT ObiTb NpeacTasneHa B Buge OTyera.
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15 Mporpamma «TOCTEP»

TOHKOCTEHHbIe CTepXxHeBble CUCTEeMbI

I'Iporpamma npegHasHadyeHa AnAa CtaTu4ecKoro pacyeta MMOoCKUX U MPOCTPAHCTBEHHbIX TOHKOCTEHHbIX
CTEpPXHEBbIX CUCTEM B YCITOBUAX CTECHEHHOIO Kpy4YeHu4.

[d acnipw. InexTpoHHbIH CnpasouHuk MHke He pa.

SCHRNK

SAEKTPOHHbIM CNPABOYHUK MHXEHEPA

J:Q Toc'rep. ToHKOCTEHHbIE CTep>XXHeBkble CUCTeMbl

Mporpamma NpegHaszHadveHa ANA CTAaTUYECKOrD PAcYeTa TOHKOCTEHHBIX CTEKHEBLIX CUCTEM B YCNOBMAX
CTECHEHHOTD Kpy4YeHWa.

Aua

g

parma

]
=]

=
T
[+

"
5

Toctep }

=

MNpeaHanps>keHue

Puc. 15.1

15.1 O6wue NonoxeHus

TOHKOCTEHHbIE CTEpPXHEBble CUCTEMbI (M MMOCKME, M MPOCTPAHCTBEHHbIE) MMEKT CeMb CTeneHewn
cBoboabl B y3ne — Tpu nocTtynartensHbIx nepemellenns (X, Y, Z), Tpu nosopota (UX, UY, UZ) un gennaHauuio
(ud).

Cxema pambl pacnonaraetcd B nnockoctn XoZ. Ocb X ropmsoHtanbHa, ocb Z BepTukanbHa. Ocb Y
HanpaBneHa u3 nnockocTn n obpasyeT C¢ ocamum X M Z npaByl AekapToBYy cucTemy koopauHat. bygem
Ha3blBaTb 3Ty CUCTEMY KOOpAMHAT obLel unm rnaBHoOM.

Y3noBble Harpy3km — Cufbl U1 MOMEHTbI OPUEHTUPYIOTCA OTHOCUTENbHO OOLLEN CUCTEMbl KOOpAWHAT.
Cwvnbl CcUYNTaKOTCA MOMOXWUTENbHBIMU, E€CNNM OHW HanpasfieHbl NMPOTUB COOTBETCTBYKOLMX OCel. MOMEHTHI
CUMTAIOTCA MOMNOXUTENbHBLIMKX, €CrM OHM HanpasrfeHbl MO YacoBOW CTperike, ecnu CMOTpPeTb C KOHua
COOTBETCTBYHLLMX OCEMN.

BbiHy>XAeHHbIE MOCTynaTernbHble NepPEMELLEHNS CHATAIOTCH NMOMNOXUTENbHBIMWU, €CMM OHW OENCTBYIOT MO
HanpaBIieHUIO COOTBETCTBYIOLLMX OCEN.

BblHy>XAEHHbIE MOBOPOTbI CYMTAKOTCH MOMOXUTENbHBIMWA, E€CNN OHW HampaeBfeHbl NPOTMB 4YacoBOW
CTpenkKu, ecnu CMOTPETb C KOHLIA COOTBETCTBYIOLLNX OCEN.

CBs3n, Hanaraemble B OMOPHbIX Y3Nax, OPUEHTUPYIOTCA OTHOCWUTENbHO OOLleli cucTemMbl KOOpAWHAT.
MonHoe 3alwemneHne yana 3agaetcs npy nomoLumn cemm cesasen — X, Y, Z, UX, UY, UZ, Ud.

MecTHas cucTema KOOpAMHAaT KaxKOOro CTEPXKHS Takke sBnsieTcs npasow gekaptoBon. Ocbk X1 — 310
NPOAoNbHasA OCb CTEPXHS, KOTOpas NPOXOAUT OT ero Havarna K KOHLUY 4Yepes yeHmp msixecmu cedeHus. Kak
npaBwurmno, 3a Ha4varno CTEepPXHs NPUHMMaeTCH y3ern CXeMbl C MEHbLUMM HOMEPOM, a 3a KOHeL, CTEepXXHS — y3en
CXeMbl C BONbLUMM HOMEPOM.

Ocun Y1 n Z1 — rmaBHble LeHTparbHble OCU, NMPOXOASLUNE TaKKe Yepes LIeHTP TAXKECTU.

MpaBnno hopmMmpoBaHMs MECTHLIX OCEN crnegyollee.

[ns BepTUKanbHbIX CTEPXKHEMN:

— ecnu ocb X1 HanpasneHa cHU3Y BBEpX, TO oCb Y1 ropmsoHTanbHa v HanpasneHa w3 nrocKoCTU Ha

Hac, a ocb Z1 HanpaBsneHa crieBa Hanpaso;
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— ecnu ocb X1 HanpaBrneHa cBepxy BHU3, TO oCb Y1 ropusoHTanbHa v HanpasfneHa W3 NrOCKOCTM Ha
Hac, a ocb Z1 HanpaBneHa cnpasa Haneso.

,U,J'IFI NPON3BOSTbHO OPUEHTUPOBAHHbLIX CTEPXKHEN:
ocb Z1 Bcerga HanpasrieHa B BepxHee NnonynpocTpaHCcTBO;

— ecnu ocb X1 HanpaeneHa cnesa Hanpaeo, TO OCb Y1 ropusoHTarnbHa 1 HanpasfneHa 13 NNocKoCcTn oT
Hac;

— ecnn ocb X1 HanpaBneHa crnpasa Haneso, TO OCb Y1 ropMsoHTarnbHa 1 HanpasrieHa 13 NocKoCTU Ha
Hac.

MecTHast Harpyska OpMEeHTUpyeTCs OTHOCUTENbHO MECTHbIX OCel koopauHaT. [lpaBuno 3HakoB Ans
MECTHOWN Harpysku aHanorm4Ho npasuny Ans y3roBOW Harpysku.

Ecnu uyeHmp msokecmu u yeHmp u3z2uba cevyeHuss He coenadarom, TO MecmHasi Ha2py3kKa
(Npoxoasiwaa no onpedeneHuio vepes3 LEHTP TSKECTU CeYeHud, a He 4depe3 UeHTp u3ruba) nopoxgaet
MecmHbIl Kpymsawuli MomeHm. BcneactBne 9TOro BO3HMKAET AennaHauus ceyYeHus, M B CcedYeHun
nosiensieTcs GUMOMEHT.

Tak kak NpoaonbHbIE OCU CTEPXKHEN (X1), BXOAALUMX B Y3Ibl CXEMbI, MPOXOASAT Yepes LIEHTPbI THXECTU UX
CeYeHUn, TO M y3rnoBas CUIOBas Harpyska NpOXoAuT 4yepe3 ux obmi ueHTp TskecTu. Moatomy yanosas
CUIoBas Harpyaka B MIOCKOCTU pambl HE NMPUBOAMWT K BO3HMKHOBEHMIO AennaHaumm u bumomeHTa.

Ons ©onee TO4YHOro onpedeneHusl MapamMeTpoB CTECHEHHOTO KpyyeHMsl >KenaTeribHO BbIMOMHSATb
NPOMEXYTOYHYIO pa3OMBKy CTEPXXHEN Mexay y3rnamu pambl. Tak, HanpuMmep, ecnv cxema npegcrasnseTt coboro
O[MH CTEePXXEHb, 3aLlleMIIEHHbIN C ABYX CTOPOH, TO XenaTenbHOo 3a4aBaTtb ero AByms u/unu 6onee CTepXHsIMU.

3apaHve WwapHMpOB B TEKYLLEN BEPCUM HE peanun3oBaHo.

Yron 4nucTtoro BpalleHust (yron MoBOpOTa [MaBHbIX LIEHTPanbHbIX OCEN OTHOCUTENbHOMO MOJTOXEHUS,
NMPUHATOrO MO YMONYaHWIO) B TEKYLLEN BEPCUN He peann3oBaH. [03TOMy Ha3Havyaemble CEYEHUsI CTEPXKHEN
OOIMKHbI BbITb CUMMETPUYHBIMU OTHOCUTENIBHO MECTHOM ocu Y1,

15.2 3apaHue UcxoaHbIX AaHHbIX

Mopsinok hoOpMMPOBAHNA UCXOAHBIX AaHHbIX MPOAEMOHCTPUPYEM Ha NpUMeEpe pambl, NPeacTaBleHHOI
Ha PUCYHKE HIXKe.

3.000

4.000

000 3.000

Puc. 15.2

9tan 1. Co3paHne reomeTpny4eCKom cxembl
Ons Hadyana paboTbl BbI30BMTE OManoroBoe OkHO PopMuMpoBaHME CETKU C MOMOLLBbI MYHKTA MEHI0

Pabota = 3apmaHue ceTkM (MuKTOrpamma Ha naHenu WHCTpymeHTOB). B agmanoroBom oOkHe
dopmMupoBaHue ceTKn 3aganTe warm no ocu 1 (ropmsoHTansHasa ocb X) 1 No ocu 2 (BepTuKanbHas ocb Z) C
y4eTOM MPOMEXYTOYHON pa3bumBKuM CTepXHEN mexay ysnamu — pasbuska nepeoro nponeta Ha 6 anemMeHToB no
1M u BTOpOro nponeta Ha 4 anemeHTta no 0.75M; pa3buBKa NepBoro ataxa Ha 4 anemeHTa nNo 1M u BTOPOro
aTaxka Ha 4 anemeHTa no 0.75M. Haxmute kHonky lMoartBepamTb. Ha akpaHe oTobGpassTcs y3nbl CeTkM,

MOMEYeHHbIE CepbiMU  KpecTvkamu. [lpy HaxaTuu Ha KHOMKY % Mokasatb pasmepbl Ha 3KpaHe
oToGpaxalTcs 3aAaHHble pasMepbl CETKM.
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F |
BopMUpOBaHME CETKM [&
War noocu1  Konso War no ocu 2 kon-eo War noocu 3 Kon-eo —
075 | 4| o 1 0.7 4 S—
Hotaeure | H.uanmb .ﬂoﬁaBHTb| Hﬂ.anHTb ﬂoﬁaBuTb| Hﬂanmb I

0.750, 0750, 0.750, 0.750

1.000

1.000

1.000000 r F 1.000000 _

MNoaTespaHTE | OTreHMTE | \/ \ L \/ { L L \/ { \
1.000 1.000 1.000 1.000 1.000 1.000 0.750 0750 0.750 0.750

Puc. 15.3 Puc. 15.4

1.000

1.000

[na 3apgaHns cTepxHen BbI30BUTE NMYHKT MeH0 Pabota = CTtepxHM (kHOnNka PucoBaTb cTepXHu lﬁ
Ha naHenu UHCTPYMEHTOB) U COEAMHUTE Y3ribl CETKMU.

B aTOoM pexume KHOMkKM Mbiwn paboTatoT cnegyowmmMm o6pasom.

JleBas kHoMKa: NepBbIN LWEeN4YoK — BbIBOp NepBoro ysna, BTOPON LWenyok — Belbop BTOporo y3na. lNpasas
KHOMKa: oTkas oT Bbibopa nepsoro ysna.

9 18
] 17

Lo A7 16

0750, 0.750 0750, 0750
0.750. 0.750 0750, 0.750

5 52 53 54 55 56 14 57 58 59

1.000
1.000

1.000
1.000 1.000

1.000

1.000
1.000

1 10 19

1 10 19
1.000 1.000 1.000 1.000 1.000 1000 | 0750 | 0750 | 0750 | 0750
1000 1.000 1000 1.000 1000 1000 | 0750 | 0780 | 0750 | 0750

a) 6)
Puc. 15.5

PekomeHayeTcs nepef 3agaHneM CTEPXHEN BKYNTbL HyMepaLmio y3noB cxeMbl (KHomKa l: MNokasaTb
TOUYKM Ha NaHemnu MHCTpPyMeHTOB). Homepa y3noB OyayT oTobOpaxaTbCsl 3eMeHbIM LBETOM MO Mepe 3afaHus
CTEPXKHEN.

Tak Kak nNepBoMy y3ny CTepXHS OyaeT aBTOMAaTUYECKM MPUCBOEH MEHbLUMIA HOMEp y3ra CXeMbl, TO
pekoMeHAyeTCs 3agaBaTb CTEPXHU CHU3Y BBEPX U CrieBa Harnpaso C Lienblo COrnacoBaHHOro HanpasreHns ocu
X1.

Mocne hopMnpoBaHNSA reoMeTpUKn pambl OTOXMUTE KHOMKY PUcoBaTb CTepPXKHU, YTOObI AeakTUBMpPOBaTh
pexum 3agaHus CTe#eﬁ. OtoxmuTe kHoMKy Moka3saTb TOYKM, YTOObI CHATL OTODOpaXKeHne HymepaLummn y3nos

N HaXMUTE KHOMKY ™~ Moka3saTb CTEepPXHU, 4yToObl 0TOGPa3nTL HyMepauulo cTepxHen. Homepa cTepxHen
oTODpaXalTCsa KpacHbIM LIBETOM.

or 0T06pa>|<eH|/|$| CETKN MOXHO OTKa3aTbCs, OTXXaB KHOMKY .
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29 30 kil 32 33 34

3 14 37

0750, 0.750, 0.750, 0.750
0.750, 0.750, 0.750, 0.750

5 23 24 25 26 27 14 28 29 30 39 20 21 22 23 24 25 26, 27 28

1.000

1.000
=
=

39

1000 1.000
1.000 1000
~ =
= =
= =

1.000
1.000
©
b

1 10 19 )

1.000 L 1.000 L 1.000 L 4,000 L 1.000 { 1000 | 0750 L'lsn L?an L?ﬁn 1000 L 1.000 L 1002 L 1000 L 1080 { 1000 | 0780 LWD \,”'750 LM”

a) 6)
Puc. 15.6

JTan 2. 3agaHue cBsA3en

Bbibepute Heo6XoaAMMbIV TUM 3aKpensieHnst ¢ NOMOLLbIO NyHKTa MeHlo Pabota = [Jo6aBuTb cBA3W 13
NPeanoXeHHOro MnepeyvyHs — >KecTkoe 3awemneHne, UKTMBHOE 3alleMIieHWe, CKOMb3AWMWA  LapHUp
(ropusoHTanbHbIN),  CKOMB3AWWA  WapHUP  (BepTMKamnbHbIN), MOPWEHb (FOPU3OHTANbHbLIA), NOPLUEHb
(BEPTMKanNbHbIN), WApHUP, NMMBO BbibeprTe COOTBETCTBYIOLLME KHOMKN HA NAHENW MHCTPYMEHTOB.

LAk d AR

O6o3HayeHnsa cBs3en Ha naHenu MHCTPYMEHTOB (KpoMe 3aluemrieHuns II) COOTBETCTBYIOT CBSA3AM
Nrnockon pambl. 3allemrieHne COOTBETCTBYET CBA3AM MO BCeM ceMu cTeneHam ceobogbl. [ns 3agaHus
HecTaHAapTHbIX CBA3eN Bbi3oBUTE MeHI0 Pabota = [lo6aBuTb cBA3M = [pousBosibHbIe, B NOSBMBLIEMCS
avanore ycTaHOB/UTE HeobxoanMble PNaxkM U HaxXMuTe KHomMKy NMpUMeHnTb.

YKaxuTe, B Kakux y3nax HeobxoauMo yCTaHOBUTb AaHHOe 3aKpenneHue.

B paccmatpuBaemom npumepe Bbibepute XKecTkoe 3awemrneHue ( A ) M YK@XUTEe ABa KparHUX HWKHUX
yana. 3atem BbibepuTe NMponsBonbHbIe, B Arnanore HazHaunTb cBA3M OTMeTbTE hrnaxkamm ceasum no X, Y, Z,

udwu YCTaHOBUTE NP NOMOLLN KHOMKA - CBA3b HA OTMEYEHHbIN Cpe,D,HVI|7| ysen.
HazHauumb CEAZM g]
7] CTepHw ,J” WECTKOR SaLLEMNEHHE
: A DHKTHEHOS 3alereHHS
O03EHMTE CEASH
d ”ﬁ;.hr CrONBZAWKA WapHKp (rop,) W [ v ud
r aff Cronesawni wapHup (52pT.) W |_ Ly
ZEYEHHE 2 == [oplweHs(rop)
Wz | Uz
fly  Nopwens(ssp.)
Jarpy#eHHe k
A LWapHip
PacqeTr 2 | : MPHMEHHTE OTMEHHTE
MpoKzEONEHEIE
Apka K ¥ 4anMTE CBAZE
a) 6) B)
Puc. 15.7

Otan 3. 3agaHne ce4eHMN TOHKOCTEHHbIX CTepPXKHeMn

[na 3apaHns ceyeHus CTePXXHEN BbI30BUTE NYHKT MeHo PaboTta = CeuyeHue = BbiGOpaTb ceuyeHue

o
(kHONKa B Ha NaHenu MHCTPYMEHTOB) N B NOSIBMBLLEMCS OUANOroBOM OKHe HaxmuTe kHonky [lo6aBuTh. Mpu
3TOM aBTOMAaTU4ecKu Bbl3oBeTCs nporpamma lMapameTpuyeckue TOHKOCTEHHble ceyeHusi (paboTta ¢ aToun
nporpaMmmon onucaHa B nyHkTe MNMapamMeTpnyeckme TOHKOCTEHHble CeYeHUs JaHHOW kHurun). Boibepute C—
o0pasHbIvi npodhunb, 3aganTe ero pasmepbl n HaxmuTe OK.
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.7 TOHKOCTE HHbIE CeUeHHA § |

M0 AHEIE ASHHEIE 1

AocTynHelE WwahinoHe:

[, € aBpastoi npadHis 3HaMEHME, Tt | ToWmHa, M

\ "2 ofipazHeri npodmne b 30 10
[, Omeranfpases npodune bl 25 10
T aevrasposos caqsrine bz |25
T CocTasHoi oTkpeTi 1T npodmne cl 7
T KpecTossii npodmne o2 7 10

CeueHne

T ERYLME THN CEYEHWA

(7 ﬂ |D, 1. C-npodune MoaTEEpaHTE

[, 1. C-npogwne OTHMEHWTE

LofasuTe

Ynanure
Moayne yNpyrocTh | 206000 MMa
Koad, MyaccoHa 0.3 X Konvpoears

MnoTHoCTE 7.85 TM3

g

LUlar pazfistn o1 & M zmeHHTE
OTriena Casnate Tekywm |
Puc. 15.8 Puc. 15.9

lMocne 3aBepLUEHUs BLIYUCIIEHUA Ha 3KpaHe MOosIBUTCS AmnarnoroBoe okHo CeuveHwue, rae B nose cnvcka
CeYeHnn yxxe NpucyTcTByeT cTpoka C-npodunb. Bbigenute aTy CTPOKY M HaxXMUTE KHOMKY CaenaTtb TEKYLMM.
Haxmute kHonky MoaTBepanTb.

YT0bbI CTEPXKHAM pacHETHOM CXEMbI Ha3HAYUTb TEKYLLEE CeYEHME, MOCTYNalT ABOSIKO:

1) nepBas nocnegoBaTenbHOCTb KOMaH4 — BbI30BUTE NMYHKT MeH lMpaBka = BblaenuTb CTEpPXKHU

(KHOI'IKa Ha naHenn VIHCprMeHTOB), Bblaenmte Kypcopom HeobxoguMble CTepXHW n panee

Py
Bbl30BUTE NYHKT MeHio Pabota = CeuyeHune = HasHauuTb ceyvyeHue (KHOMKa ) n gna
3aBepLUeHNs 3aJaHnsa BbI30BUTE MYHKT MeHlo PaboTa = CeyveHune = MNpuMeHUTb TeKylliee cevyeHue

e
K BbIGPaHHbLIM CTEPXKHSAM (KHOTKa );
2) BTOpas mnocrneaoBaTeflbHOCTb KOMaHad — Bbl30BUTE MYyHKT MeHio Pa6oTta = CevyeHune = HasHauutb
L=
ceyeHue (KHoMka ) 1, BbibMpas HeobxoOuMble CTEpPXHW, HasHaybTe UM cedyeHue. MoBTOpHO

Fra

HaXXMWUTE KHOTKY Ha3sHaunTb cevyeHune (KHOI‘IKa

MepBas nocnegoBaTenbHOCTb yAOOHeW ANs 3agaHus cevyeHusi GOMbLUIOMY KOMMYECTBY CTEpXHEN.
BTopas — korga cedeHue 3agaeTcs BbIDOPOYHbIM CTEPXKHSIM.

YT1o6bl 3agaTb YMCMEHHblE XECTKOCTHble XapaKTepuCTWMKW, B AMANoroBomM okHe CeyeHue HaxmuTe

kHonky lo6aBuTb, yaepKuBasi Npy 3TOM HaxaTon knaeuwy Shift, n 3agaiiTe B COOTBETCTBYHOLLUX NOMAX BBOAA
OkHa YucneHHoe HeobxoauMble Yucna.

YucneHHoe § |

- e Gk 3039124 1o

Ely |541 31228 e e (0911333
Elz 34735411 om0 -, (0000000
Elw |1 S6.36391  1oeqte g (0.0BB53E Tod

] | OTHEHMT b |

Pwuc. 15.10
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EF — oceBasi xecTkocTb; Ely — u3rubHasa >xectkocTb B nnockoctu; Elz — u3rmbHas XecTkocTb u3
nnockoctn; Elw — cektopmanbHasa xecTkocTb; GIk — kpyTunbHasa xecTtkocTb; Yk, Zk — koopauHaTthbl LieHTpa
nsrmba ceveHns B ocax Y1, Z1; q — NOroHHbIN BeC.

BenuumHbl KecTKoCTeWn, BbIMMCMNEHHBbIX nporpammon [MapameTpuyeckne TOHKOCTEHHbIE CeYeHMs,
MO>XHO BbI3BaTb (OKHO YMcneHHOe) 1 KOpPEKTUPOBaTb, ECINM HaXaTb KHOMKY [lo6aBUTb, yaepXuBas npu 3ToM

HaxaTown knasuwy Shift.
9Tan 4. 3agaHue Harpy3oK U 3arpyxeHu

3apgagum gBa 3arpyxeHus:
1) cobCTBEHHbIN BEC;

2) Harpyskv Ha y3nbl U CTEPXHU PAaCYETHON CXEMBbI.

[nsa 3apaHna cobCcTBEHHOro Beca BOCNOMb3ynWTeChb MyHKTOM MeHI0 PaboTta = 3arpyxeHue = [lo6aBUTb
cobcTBeHHbIN Bec. Ecnu ke nnoTtHocTb MaTepuana (Mnu MOroHHbIN Bec) He 3ajaHa, TO BblgaeTcd
CoOoTBETCTBYHOLLEee coobLieHne, n cOBCTBEHHBIN BeC He AobaBnseTcs.

[£]  CTepuwHM

A0BaEHTE CEASH  #

—

3343Te Ha ¥3en ...

334aTk Ha CTEP#EHE ...,

JoBaEHTE cOACTEEHHEIA EEC

i

HazHa4KTE Harpysey

]
PNz b M ¥AANHTE Harpysey
SarpyHeHHe
Pacdér k [
Apnka o TEKYWES 3arpyseHHe. ..
a) 6)
Puc. 15.11

Harpyska gns nepBoro 3arpy»xeHusi npefcraerieHa Ha pUCcyHKe.

11

0

0050 0050

Juut=i=)

0.750, 0.750

Juut=i=)

fut=e] =Rzl fut=tel =R

=1

0

059 .0ag

¥ 029 039

¥ 02 02

==l ¥oEn  poss posa [55 S0 . 059

0.750, 0.7

.09

1.000

.09

1.000

.09

1.000

.09

1.000

1.000 1.000 1.000

1.000 ‘ 1.000

0039 0.039

0039 0.039

[0z .09

0039 0.039

=

1.000 0750 | 0750 [ 0750 | 0.750

Puc. 15.12

[lns 3agaHnsl BTOPOro (TpeTbero, YeTBEPTONO ...) 3arpy)keHusi BOCMONb3yhTecb NyHKTOM MeHio Pa6oTta =

i

3arpyxeHue = Tekyllee 3arpyxeHue (KkHormka

).

Harpy3|<a OnA BTOPOro 3arpyxXeHua npeancraBiieHa Ha pUCyHKe.
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5.000

0.750, 0.75

0.750, 0.75

5.000

5.000

5.000

5.0C

1.000

1.000

1.000

1.000

1.000 1.000 1.000 1.000

bt

1.000 ‘ 1.000 0750 | 0750 | 0750 | 0.750

Puc. 15.13

BeeanTe Homep 3arpyXeHusi B 4ManoroBom okHe Tekyluee 3arpyxeHue.
Ons 3ajaHWs y3noBbIX Harpy3ok W BbIHYXAEHHbIX MNepeMELLEHUA BOCMONb3YNTECh MYHKTOM MEHH0

Pa6oTta = 3arpyxeHue = 3agaTtb Ha y3en (KHOMka

Harpyaxa g y31ax

—

Ha NaHenu UHCTPYMEHTOB).

Uy

|
-

-2

P =

=
= |
Ju

Uz

-
-
—

|
-

P~ [0 me

MNogreepauTe | OTreHHTE

Puc. 15.14

B guanoroBom okHe Harpyska B y3nax 3agante ropusoHTanbHyo cuny P = — 10 Tc. HaxmuTe KHOMKy

MoaTBEepAUTD.

3atem BOCMONb3yWTECH NMYHKTOM MeHi0 Pabota = 3arpyxeHue = HasHauuTb Harpysky (kHomka

i

Ha NaHenu WHCTPYMEHTOB) W YKaXuTe HEeOOXOAMMBINA y3ern MPUIOXEeHUs Harpysku (B npumepe 3TO BeEpPXHWUIA

nesbIn y3en).

B ouanorosom okHe Harpysku B y3nax KHOMKW C 3efeHbIMU CTPenkamu COOTBETCTBYIOT CUMOBOMY
BO3Ee/CTBMIO OTHOCUTENIbHO COOTBETCTBYIOLLEN OCY B rMobanbHOM CcUCTEME KOOPAMHAT, a KHOMKM C XeNnTbiMU
CTpenkamm — KMHeMaTMYeCKOMY BO3AEWCTBUIO (BbIHYXAEHHbIM NepemMelleHnsaM y3nos). CneayeT NoMHUTb, YTO
3afaHHble NepeMeLLeHUst Y310B MOXHO Ha3Ha4yaTb TOMbKO y3nam, CBOGOAHbLIM OT CBSA3EMN.

Ons 3afaHus CTepKHEBbIX (MNM MPOJSIETHbIX HArpy3ok) BOCMOSb3yWTeCb MYyHKTOM MeHio Pa6ora =

3arpyxeHue = 3afaTb Ha CTepXeHb (KHoMka L=

Ha naHenu MHCTPYMEHTOB);

B OvanoroBoMm okHe Harpysku B CTepXHsX 3ajaiiTe paBHOMepHO—pacrnpederieHHyl Harpysky Ha

HaKMOHHbIE CTEPXXHM MO BCeW AfIMHE B fOKanbHOM
Haxmute kHonky MNoaTBepanTb.

cucTeme koopauHaTt BAONb ocu Z1 co 3HayeHnem 5 tc/m.
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Harpyaka e c1e pHax E|

CucTema KoopauHaT
" InofianeHan
+ [MokaneHan

Ocu
A L S b O G g

A1 My
—

i Az —l N2

I'Io.uTBep.uuTbl OTMEHMTE

Puc. 15.15

lMocne okoHYaHWA 3a4aHUS Harpy3oK MOBTOPHO OTOXMMUTE KHOMKY HasHaunTb Harpysky ( % ).

B avanorosom okHe Harpy3ku B CTepXKHsIX NpedoCcTaBnseTcs BO3MOXHOCTb 3adaTb crneaylowme Buabl
Harpy3kv OTHOCUTENbLHO rnobanbHbiX unn mectHbix ocen X(X1), Y(Y1), Z(Z1) ¢ npuBA3KON K Havany CTepXHS:

— cocpefoTOYeHHas cuna;

— COCPeAoTOYEHHbIi MOMEHT;

— paBHOMepHO—pacnpeneneHHas Harpyska;

— TpaneuuweBugHas pacnpeaerneHHas Harpyska;

— paBHOMEPHLIN HarpeB BAOSb floKanbHOM ocun X1;

— HepaBHOMEPHbI HAarpeB BEPXHEr0 U HMXHEro (OTHOCMTENbHO Ocu Z1) BOMOKOH CEeYEHUS.

YToObl HEe OWNBUTLCS B 3adaHuK NPUBA3OK Harpysku, BOCI'IOJ'Ib3yVIT€Cb NYHKTOM MEHIO MHCprMEHTbI =

OnuHa (KHOﬂKa Ha NnaHesmin MHCTPYMEHTOB) U U3MepbTe AJINHY HAKIMOHHOIO CTEePXXHA.

PaccToaume

Faccroanqe rexay Todkarad 18 1 36

p l | 1.0606R0T 7177382 | 4

T
| AnHHa | d | 0.75 1
SEg z | 075

MacwTah

Mok azaTe BCE

a) 6)
Puc. 15.16

RO BB

[ns BbINONHEHUSA pacyeTa BOCMONb3ynNTeCh NMYHKTOM MeHio PaboTa = Pacuer = PaccuuTtatb 3apgauvy

(kHOMKa Ha naHenu MHCTPYMEHTOB).
Mocne nonyyeHuss coobuweHnss PacyeT ycnewHO 3aBepllieH MOXHO MNepexoauTb K aHanuay
pe3ynbTaTos.

15.3 PyHKUUM peaakTMpOBaHUA CXeMbl

OCHOBHbIE peXUMbI peaakTUPOBaHUSI HAaXOAATCS B MyHKTe MeHto MpaBka.

-

Bce pexumbl 3agaHns gaHHbIX MOXHO NooYepeaHO OTMEHUTb KHOMKON OTMEHUTb ).

L

BblaeneHue y3noB 1 CTEPXXHEN — KHOMKK Bbigenntb y3nbil (| ) 1 BblAenuTb CTepXHU ).

a*).

YpaneHue y3noB 1 CTEPXHEN — KHOMKN YAanuTb y3nbl () 1 YAanuTb CTEpPXXHU
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Mpu HenpaBUNLHOM 3aaHUN CBS3U €CTb BO3MOXHOCTb €€ yAanuTb — KHoMka YaanuTb CBA3b
Npv HEMpaBUbHOM 3a4aHWUM WapHUPa — KHOMKa YAanuTb WapHUp (

Ecnun Heobxoaumo ns3baBuTbCA OT Harpy3kuM — KHOMNka Yaanutb Harpy3ky (

16.4 OyHKUUN BU3yanusauum 1 UHCTPYMEHTbI
Bce pexumbl BU3yanusaumm HaxogsaTcs B NyHKTe MeHio HacTpounku.

MokasaTb\cnpsitaTe HyMepaLUMIo y3noB — KHoMka Moka3aTb TOUYKM (
MokasaTb\cnpsiTaTe HyMepauuto cTepXkHen — kHomnka Moka3aTb cTepKHM (
MokasaTtb\cnpsiTaTb pasMmepbl 3agaHHON ceTkn — kHonka MokasaTb pasmepbl
MokasaTtb\cnpsaTatb onopbl — kHonka MNoka3aTb cBA3KU
MokasaTtb\cnpaTaTth WapHUpbl — kHoMnka NMokasaTb WwapHUPpbI
MokasaTtb\cnpsiTaTb Harpy3ku — kHornka NMokasaTb Harpy3kM (

MokasaTb\cnpaTaTb 3Ha4YeHWs Harpysku — kHonka MokasaTb 3HaYeHUs Harpy3oK (
B meHto HCTpyMeHTbI cogepxatcsa criegyrowme dyHKLMN.

-

).

.

N
L)),

L),

(AL |

N3mepuTb paccTosiHue u yrnbl — kHoMka [inuHa mexay AByMsi TOUKaMu ) 1 Yron no TpemMm To4Kam

YBenu4eHwue (|

QL

Nudopmauus 06 yanax n ctepxHax — kHonkv UHdpopmaumsa o ctepxHe (|

L7

) n UHbopmaumsa o6 yane

MpepoctaBnseTcs BO3MOXHOCTb YBENUYEHMSI HEOOXOOUMbIX (DParMEHTOB PacyYeTHOM CXEMbl — KHOMKM

) 1 Ha Becb 3KkpaH (

X

).

B meHio lMpaBka cogepxutca yHKUMS YnakoBaTb, C MOMOLLbID KOTOPOW W3 pacyeTHOM CXeMbl
yOansoTcsa NULLIHKE Y3Mbl U SNEeMEHTbI.
BHumaHue! B pesynbTaTe ynakoBKW YHUUTOXAETCHA XpOHOMoruyeckasi nocriefoBaTeNnbHOCTb CO3aHus

CXeMbl.

15.4 3apaHue KpyroBbIX apoK

BbizoBuTe AmanoroBoe OkHO 3agHuWe apku npu nomowm meHio Pabota = Apka v B nonsx BBoda
3ajanTe KoopauHaThbl LleHTpa OKpYXHocTu (X0, Y0), paguyc apkn ®, konnyectso ctepxHein (N), HavanbHbIA U
KOHeuHbI yribl (Al, A2) B rpagycax, ucyucrnsiemble oT ocn X obLiein cucteMbl KOOpAMHAT MPOTUB YacoBOW
CTpenku, ecnm cMoTpeTb Ha akpaH. HaxxmuTe kHomnky NMpUMeHnTb.

1 3agaHmHe ceTkK

A0BaEHTE CEASH

k

3agaHHe apkH E]

Ao, M Zo, M

1

1z

r R,m |3 N

CEqEHHE k
0 1&0
JarpyweHve r Al,® Az,®
PacqéT 4
[MPHMEHHTE | OTHMEHMTE |
Apka
a) 6)

Puc. 15.17

Mpu 3agaHUyM nNapaMeTpoB apKW, Kak MoKa3aHO Ha PUCYHKe Bbllle, Ha 3KpaHe oTobpasuTcs apka ¢
HymepaLumMen y3noB 1 31IEMEHTOB CrpaBa Haneso.

YTtobbl aBTOMaTU4YeCcKass Hymepauusi y3NoB M 3M1eMEHTOB Obina BbIMNONIHEHA CreBa HamnpaBo, HYXHO
3apgatb A1 =-180° n A2 = -360°.
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3aJaHHe apHH

wo,m |12
R, |3
aLe |-180

TPHMEHMTE |

Zo,W o |0
N |24
nz,e |30

OTHEHHTE |

3apaHune XXeCTKOCTHbIX XapaKTepucTuk, CBs3en n Harpy3okK BbIMNOITHAETCA y>Xe N3BECTHbIM o6pa30M.

a)
Pwuc. 15.18

6)

Ha pucyHke nokasaHa KOMOMHUPOBaHHas cxema, 3arpy’keHHasi CO6CTBEHHbIM BECOM.

Puc. 15.19

15.5 Pe3ynbTaTbl pacyeTa

YcTaHOBUTE HOMEP aHanM3Mpyemoro 3arpyxeHust (KHorka
Ona oToBGpaxeHns pesynbTaToB TEKYLLEro 3arpyXeHusi BOCMOMNb3yWTecb MyHKTOM MmeHio PaGota =

Pacuer.

Mpu HaxkaTnM COOTBETCTBYHIOLLMX KHOMOK OTOOpaxatoTcs:

— JedopmumpoBaHHas cxema ( kHornka lNoka3aTtb gedgopMupoBaHHyr cxemy s );
— 9Mopbl NPOJOSIbHBLIX CUM (KHOMKa dniopbl NpoAaonbHbIX cun N

);

— QNtopbl MOMNEpeYHbIX cun (KHoMka Aniopbl NonepeyvHbix cun Qy .

0y

n Qz

);

— 9nopbl MOMEHTOB (KHOMKa dnropbl MoMeHTOB Mx

M:

Mz L),

— antopbl OMUMOMEHTOB (KHOMKa ANpbl GUMOMeHTOB B .

]

M.

,My@m ;)

).

ki
N

My
Mz
Q.
0:

PaccqnTate 3aaaqy

MokAa3aTE HEXOAHYHD CXEMY

Mokazate AehOpMMPOBaHHYHD CXEMY

3MHPEl NPOAONEHE: cHi M
INHpEl MOMEHTOE Mx
INHpE MOMEHTOE My
INHpEl MOMEHTOE Mz
INHpEl NONEpEYHER CHA Oy

3NHPE NONepeNdHER: cii (2

3NHopk! BHMoMEHTOE B

Tabnmukl

Pwuc. 15.20
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1.000 . 0.750. 0.750 0.750. 0.750.

1.000

1.000

1.000

1.000 [ 1.000 [ 1.000 L 1.000 L 1000 L 1000 | 0750 [U.?W Lﬁu [u?su

a) JedopmmpoBaHHas cxema
OT 3arpyxeHus 1

1.000 L 1.000 \ 1.000 L 1.000 \ 1.000 L 1000 | 0780 |u75u LJ&U LJ&U

6) edopmupoBaHHasa cxema
OT 3arpyxeHus 2

Puc. 15.21

yd

/
AR A
~L_ |V

B |

1.000 \, 1.000 | 1.000 \, 1.000 | 1.000 \, 1000|0750 |U?5U \‘UISU L?ﬁu

a) Ontopa GumomeHTOB B 0T 3arpyxeHus 1

0.750, 0.750, 0.750, 0.750,

1.000

1.000 1.000

1.000

0.790, 0.750 0.750. 0.750.

1.000

N

1.000

(R
5

1.000

1.000

1.000 { 1.000 L 1.000 L 1.000 { 1.000 L 1000 | 0750 LJ&D L?ﬁu L?su

6) 3Oniopa MoMeHTOB My OT 3arpyxeHusi 2

Puc. 15.22

[na BbiBOAA YMCMOBLIX 3HAYEHUN nepemeu.l,eHMVl y3n0B uUnu YCMHMVI B CTEPXHAX BOCI'IO.I'Ib3yI7|Ter

NyHKTOM MeHi0 PaboTa = PacueT = OTyeT = Y3noBble NepemMelleHus (KHomka

= OT4YeT = YCUNuUA Ha KOHLaX cTepXxHen (KHomka

ﬂ).

=

) unn Pabota = Pacuet

Ycuaual3anpyse Hwe 2

[le peme wenmal3anpyseHye 1
MNea.. | Cev... | M [re] | Gy[re) | Gz [rc] | Mxfre... | by [T... | Mzlre... | Blrc®... |A
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Puc. 15.23

Mcnonbays kHonky MHdopmaumsa o cTepxHe (

T2

), MOXXHO MPOCMOTPETb BbIBOPOYHO 3HAYEHUS YCUIUIA,

NOCTPOUTb 3NKPbI NPOAOIIbHBLIX U NonepeYvYHbIX cuin, MOMEHTOB U I'IepeMeLIJ,eHI/IIZ.
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-
5
Ucnonbayss kHonky u WHdopmauusa o6 yane () MOXHO BbIGOPOYHO MNPOCMOTPETbH 3HAYEeHUs

nepemeLLeHnin B y3nax.

PUCYHKM HWXKE MIMIOCTPUPYIOT pacyeTHYI0 CXeMy U pesyrnbTaTbl pacdeTa NpoCTPaHCTBEHHON paMbl.

[
7 q 11
1 3 5
Puc. 15.24. Y3nbl
[i]
.|
1 b 3

Puc. 15.25. 3nemeHThl
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Puc. 15.26. Harpysku

WcxoaHeie gaHHele ]

OoctynHiie wabnoHs!

\_ "' Z oBpasHeiit npoduns

| OmeraoBpaseit npoduns

T Deytaeposce ceuetmne

T 1 Cocrasoi ompaimsi || npodwmns
'jT_" KpecToBwIi npodvne

Momyne ynpyrocm 'W MMa
Kozs. MyaccoHa ’DE.—
MnoTHocTs IT T3
’{H— (=

War pastuea

3HAYEHWE, Ci

TonawuHa, v

a0
25
25
15
15
1]

1]
]
1]

10
10
10
10
10
1]

1]
]
1]

Puc. 15.27. CeyeHne
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Puc. 15.28. ledopmunpoBaHHasa cxema

Puc. 15.29. 3niopa N
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Puc. 15.30. Ontopa B

~—"
/

.

Puc. 15.31. Onopa My




lNpoepamma « Tocmep»

15.6 MNpaBuna 3HakoB

Onsa nepemeLleHumn

JInHeriHble nepemewtenns (X, Y, Z) cyuTaloTCs MNOMNOXWUTENbHBIMW, €CNW OHW HanpasfeHbl BOOMb
COOTBETCTBYIOLLMX OCEN.

Yrnoeble nepemeulerHns (UX, UY, UZ) cumTaloTcsi NOMOXUTENbHLIMW, €CNM OHM BpaLllalT MNpoTUB
YacoBOW CTpPEnKW, €ecnm CMOTPETb C KOHUa cooTBeTcTByowWwen ocu. [ennaHauus (Ud) cuuTaetcs
NOMNOXUTENBHON, eCriv NONOXMTENbHbLIN NOBOPOT UX BO3pacTaeT OT Hayana CTEePXKHHA K ero KOHLLY.

OAna ycunun

MonoxwnteneHoe npoaoneHoe ycunue (N) pactTarmBaeT CTEPXKEHb.
[MpaBuno 3HaKOB NPOYUX YCUNUIN NMPUBA3AHO K CEYEHUIO CTEePXKHA, NPUHaanexalwemy ero KOHLy:

NOMNOXMTENBHbLINA KPYTALWMA MOMEHT (MX) BpallaeT NpOTMB YacOBOMW CTPENKW, eCrn CMOTPETb C KOHLUA
ocu X1,

NONOXWTENbHBIN M3rnbawmin momeHT (My) BpallaeT NpoTMB YacOBOW CTPESiKW, eCrliv CMOTPEeTb C
KOHLa ocu Y1;

NOMNOXMTENbHbIA n3rnbarowmmn MomeHT (Mz) BpalwiaeT npoTMB YacOBOW CTPErKW, eCnn CMOTPETb C
KOHUa ocu Z1,;

nonoxuTeneHas nepepesbiBatoLas cuna (Qy) gevcteyeTt Boonb ocn Y1,

nonoxuTensHas nepepesbiBatoLlas cuna (Qz) aencTeyeT BAomnb ocn Z1;

nonoxuTeneHoli GumomeHT (B) npeactasnsetca napon momeHToB MB(top) n MB(bot), Bpawwatowimx
BOKpyr ocu Z1; MB(top) npunoxeH k BepxHen (NOMOXWUTENbHOE HamnpasneHve ocu Z1) rpaHu
ceyeHus, a MB(bot) npunoxeH Kk HWXHeN (oTpuuaTenbHOe HanpaBneHue ocu Z1) rpaHu; npyu 9ToMm
MB(top) HanpasneH npoTuB YacoBoun cTtpenku, a MB(bot) no 4yacosoun ctpenke, ecnn cmoTpeTb C
KOHLa ocu Z1.
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16 Paspgen «MPEAHAMNPAXEHUE»
16.1 Mporpamma «MNMPEAHAMNPAXEHUE »

[Mporpamma npefHa3HavyeHa Ansi pacyeTa 1 NpOBEpPKU HeCyLLen CNocoOBHOCTU Kene306eTOHHbIX CeHYeHUN
CTEPXXHEN C nNpeaBapuTernbHO HanpshKeHHOW apmMaTypoun. B pexume nposepku onpefenserca koadpuumeHT
obecnevyeHHOCTM ceyeHunsa. B pexume nogbopa onpeaensieTcs nnowiagb HWKHEN Unu BepxHen apmaTypbl U
COOTBETCTBYIOLLAs BENNYNHA NPEABAPUTENIBHOIO HATSXKEHNSI.

SeNE

SAEKTPOHHbIV CNPABOYHUK MHXEHEPA

lMporpamMma npeHasHaueHa Ans NpoBepKu Kene306eToHHbIX CeUeHMil CTEPKHEN C NPeABapUTeNsHO HanpPAKeHHON
Auadbparma apmarypoii.

fﬁ" B nNposepka ceyenmii xxere306eToHHLIX onop (cToek)

Mporpamma npegHa3sHayeHa ANA NPOBEPKU Ha NPOYHOCTE CeYeHMil Kene306eToHHbLIX cToeKk(onop) KoNbLUEBOro CeYeHNa
MpoaasAuBaHUe € NpeaHanpAXeHHo! apMarypoit no AedopMauMoHHON Mo eni.

B

TocTep

},

MpeaHanpskeHue

]

TpyHT

Puc. 16.1

Peanun3oBaHbl NONOXeHUs cnegyowmnx HOpMaTUBOB:

— CHwulM 2.03.01-84*. BeTOHHbIE 1 XeNe306eTOHHbIE KOHCTPYKLNW;

— CI152-102-2004. MNMpeaBapuTenbHO HanpsKeHHbIe Xene3o06eTOHHbIE KOHCTPYKLMK.

HonyckatTcsa crnegytowme knaccel 6etoHa — B12,5; B15; B20; B25; B30; B35; B40; B45; B50; B55; B60.

YcnoBusi TBepAeHMs — eCcTeCTBEHHOe TBepAeHwe wnu TennoBas obpaboTka (nMponapuBaHue,
aBTOKNaBHOE TBEPAEHME).

YcnoBust aKkcnfyatauum — ecTeCTBeHHasi BIaXXHOCTb, BOAOHACLILEHHOE COCTOsIHME, MOoMnepeMeHHoe
BbICYLUMBAHNE-BOL4OHACHILLEHME.

MepepaTtoyHas npoyHocTb GeToHa Rbp HasHadvaeTcs He meHee 11 MMa, a npu cTepXHEBOW apMaTtype
knacca AVI, apmaTypHbix kaHaTax krnaccoB K-7 n K-19, a Takke npoBonoyHon apmatype 6e3 BbICaXeHHbIX
rornoBok — He mMeHee 15,5 MIMa. MNepegatoyHas NPOYHOCTb, KPOME TOro, JOIPKHA COCTaBnATb He MeHee 50%
NPUHATOro Knacca 6eToHa.

JonyckaloTcs cnegyowme Knaccbl apMmaTypbil:

— A-l, A-ll, A-lll; A-lllB (c koHTporem yanuHeHus un HanpsbkeHus), A-lllB (C KOHTponem TONbKO

yanuHeHns), A-1V, A-V, A-VI, Bp-I, B-II, Bp-Il, K-7, K-19;
— A240, A300, A400, A500, A600, A800, A1000, B500, Bp1200, Bp1300, Bp1400, Bp1500, K1400,
K1500.

MakcumanbsHbIn guameTp apmaTypbl — 40 MM,

lMpuBA3ka apmaTypbl — pacCTOSHWE OT LeHTpa TSKECTW rpynnbl apMaTtypbl 40 ONvXXHEN rpaHn (HUXKHAS
apMaTtypa K H/KHEN, BEPXHSAS — K BEPXHEN);

Cnocobbl HaTSXKEHNST — MEXaHUYECKUI, 3NTEKTPOTEPMUYECKUIA, SNEKTPOTEPMO-MEXAHNYECKUNA.

B TekyLen Bepcuu NporpaMmbl Y4UTLIBAETCH TOSNBKO HaTshKeHne apMaTypbl Ha yrnopsbl.

TemnepaTypHbIN Nnepenag, Npyu OTCYTCTBMM TOYHbIX AaHHbIX NPUHMMaeTcsa 65 rpagycos.

MapameTtp dl — oGxaTue onpeccoBaHHbLIX LWanb, CMSATUE BbICAXEHHbLIX FOMOBOK W T.M., MPUHUMAaeMoe
paBHbIM 2 MM; CMELLLeHNE CTEPXHEN B UHBEHTapPHbLIX 3aXmmax, onpeaensemoe no dopmyne dl =1,25+0,15-d

(d — onameTp cTepxHs); AecbopmaLma aHKepoB B BuAe raek, pasHas 1 Mmm. o ymonyaHuio npuHATo dI=2 MMm.

194



Pasden «[lpedHanpsikeHue»

3apgaHue ncxoaHbIX OaHHbIX

OGLUKMI BUAO AMAnoroBoro okHa npeacTaBneH Ha PUCYHKe.

8 [pe ananpawe Hue g@@

THN K pasMEpbl CEYEHNA PACYeTHBIE YCHIHA

. T 1 I MN.kH | M.kH ‘MQ,KHXM |KCG¢.D§ECV‘IEHEHHOCTMCEHBHHH
1 703 0. 1.05]

20 643 K0 114

t—bl—

(A

1| @ | |4 e o [—

+=t bt

Koad, ycnoewa patioTel BeToHa 1
h o |es0 h1 [170 he [200 -
CHNa NPEABAPHTENEHOND HATAMKEHHA HHKHER apMaTYDBI 1390 KH
bo|E0 bt |789 bz |280 m
CMNa NpeABaPHTENEHOMD HATAMEHHMA BEPXHER ApMaTY DLl 0 «H
PacHeTHaA ANkHa Ha
Anvna Bankw, mm 12000 CTaAHH H3TOTOBMEHHSA, MM 11700 K3, HAABKHOCTH N0 Har py3ke 1.15
Pac4eTHaA AMHHa MpeAsnEHD ADNYCTHHER WHPHHA PACKDBITHA TRELHH 0.z
GanKH, MH 11700 ) MepepHInEaTE HM
CROPOCTE HAPSLHEAHHA HAMPYSKH, ¥a 0.5
Hopeer |cnsz-102-2004  w|  Pewew |Mposepka x|
BeToH ApMaTypa P
THN BETOHE Knacc AnameTp KonvuecTea MpHEAZKAE, MM
HanpAraeman eepxHAA apHaTypE |A500 cj ‘20 j |U |U Moapofides, ..
Knace GeToHa E40 2
HanpAraeMan HU#HAA apMaTypa 1400 « ‘15 ﬂ 8 725
YCNOBHA TEEPASHHA Tennosaa obpafoTt v P PHATYR | |
COXpaHnTh. ..
HeHanparaeMan BepxHAA apMaType |A400cC ¥ 16 - z 45
YCnoeHA IKCNNYATaUHA BCTECTEEHHAA BNay v | J ‘ J | |
OTKPBITE .
HeHanpAragMan HHKHAR SPHMaTYRa |A240 cﬂ ‘16 j |D |D y
OTueT
25 CNocol HITAKEHHA | MEXaHHYECKHA - HaTasenne |H8 ynopsl ¥
MNepeaaTodHaa npodHocTe (MMa), Rbp Crpaska
BnasHocTe, % &0 TemMnepaTypa €5 ° —
Puc. 16.2

B ananoroBoM okHe BbibepuTe TN ceveHUs — NPSMOYroNbHWMK, TaBp C MOSIKOW CBepXy, TaBp C MOSIKON
CHu3y, aByTaBp. Beibepute Tpebyembii HopmaTue. B cooTBeTCTBYIOWMX NOMNsX BBOAA 3ajavite Heobxoaumble
pasMepbl cevyeHusl, AnuHbl Banku, knacc 6GeToHa, KnacCbl HampsXKEHHOW W HeHanpshKeHHOW apmarypbl,
KONMMYEeCTBO CTEPXKHEW, UX AUaMeTpPbl U NPUBSA3KU.

[ns npoBepkn TaBpOBOro MNU ABYTABPOBOrO CeYeHMs C TpaneumeBnaHbIMU Nofikamum Heobxogumo
3afaBaTtb ycpeAHeHHbIe BbICOTbl CBECOB MOJIOK.

Mpu HaxaTum Ha kHonky MepepucoBaTb NPOUCXOAUT MEPEPUCOBKA PUCYHKa MO 3afdaHHbIM pasMepam
ceyeHus.

B T1abnuue PacuyeTHble ycunusa 3ajanite pacyeTHble 3HadeHus ycunun. lNepexod K HOPMaTMBHBLIM
3Ha4YeHVAM OCYLLLECTBISAETCS NpY NOMOLLM KOS DULMEHTA HAAEXKHOCTM NO Harpyske Ys.

N — npogonbHas cuna, NPUNOoXeHHas K LeHTPpY TsKecTn, KH;

M — MOMEHT OT BHELUHUX cur, KH*M;

M@ — MOMEHT OT COBCTBEHHOTO BeCa KOHCTPYKLMX B JAHHOM ceyeHun, KH*m.

MpaBuno 3HaKOB — TOMOXWUTENbHBI MOMEHT pacTArMBaeT HWKHUE BOJIOKHA, MNOMNOXUTENbHas
NpoJoNibHasA cuMna CXXMMaeT KOHCTPYKLMIO.

KoadbdmumeHT ycnosui paboTtbl 6eToHa y,, 3adaeTcd B 3aBUCMMOCTW OT Xapakrtepa Harpysku (no
ymonyaHuio 1).

Cuvna npeaBapuTENbHOMO HanpsbkeHus 3ajaeTcs B npefenax, 3aBUCAWMX OT Kracca M nrowagu
apmaTypbl.

CkopoCTb HapawmBaHusA Harpysku, Heobxogumas Ons onpegenexHus koadduumeHTa obecneyeHHOCTH
cedeHus K, nokasbiBaeT, KaKyld 4acTb Harpysku criegyeT gobaenate 3a oguH war. PekomeHgyeTcsa aT1oT
napameTp 3agaBaTtb B npegenax 1-5%. MNpu o4eHb BbICOKOW CKOPOCTW HapalMBaHWS TOYHOCTb BbIYUCIEHUS
koadhdpuumeHTa 06eCrneyeHHOCTN CEYEHNS CHIKAETCS.

[nsa BbINONHEHWA pacyeTa HaXxMuTe Ha KHonky Pacuer.

PesynbTaTthbl pacyeTa

KoadhdpuumeHT obecnedeHHOCTM cedeHnst oTobpaxkaeTcsi B COOTBETCTBYHOLUENA MO3NUMM Tabnuvubl
PacuyeTHble ycunus.

Mpn HaxxaTumn Ha kHonky MoapobHee Ha 3KpaH BbI3biBAeTCs OKHO Pe3ynbTaTbl pacuyeTa, cogepxallee
BCE BbIYWCIIEHHbIE NapamMeTpbl pacyeTa.
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PeaynbTathl pacueTta g]
%APAKTEPHCTHEN GETOHA H SPMATYPEI
Knace B40 HanpAraemas apMaTypa Knacc Es,MMa Rs,MNa Rusc,MMa Rs,ser MMa  As,mmZ
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' MM
MpoBEPKa Ha NPOYHOCTE Rbt,serp MMa | 1.55 Mp*ep |681.05027277 iy

1227.048( Sigma_spv 0 Mna MNpoEepka Ha cTaaMH obxaTHA

keirp | 0.511675126¢
32500 e
kep | 0.3238742008

Mu(p) | 689, 2267666E  kH*M

:

il

ep

kai ¢ | 0.383862¢ w [279.118984361
L MpoBepKa Ha YCTOMHHEDCTE
ko | 034142 pu | 991225317990 Mer | 2726.9688 Ner(p) [ 6589.282¢ kH
Mpoeepra no II Npea. cocToAHk
More | S51.6465; b pr | 644.38200 eppi aore | 0.035975¢
Puc. 16.3

Mpu HaxxaTum Ha kHonKy CoxpaHUTb 3aadva coxpaHsieTcs B canne *.pna.

Mpu HaxaTum Ha KHOMNKYy OTKPbITb BbI3bIBATCA TOMNBKO WUCXOOHbIE AaHHbIE COXPaHEHHOW 3ajauu,
BbI3BaHHYO 3aa4y cnegyeT 3aHOBO NepecymTaThb.

Mpu HaxxaTum Ha kHoMKy CnpaBKa BbI3bIBAeTCA CrpaBka no nporpamme.

Mpu HaxxaTum Ha kHonky OTYeT hopmMupyeTcs oT4eT o 3agade B html-dpopmare.

YcnoBHble 0003Ha4YeHUus

Ared -
Ired -
Wred -
yO0
ospn
ospv
ospn1
ospvi
ospn2
ospv2
&r

] -
X —
Mu -
Ncr -
Mcrc -
Mr

acrc
rp -
Sp

Mu(p)

Np*ep
ep
Ncr(p)

npueBefeHHas nnowaab ceyeHus;
NPUBEAEHHLIN MOMEHT MHEPLIUU CeYeHUs;

NpUBEAEHHLIN MOMEHT MHEPLIUU CeYeHUs;

paccTosiHME OT HWKHUX BOSTOKOH [0 LIEHTpa TAXKECTU CeYeHus;

HanpshKeHne B HWXKHEN Hanpsraemon apmaType 6e3 y4eTa noTeps;

HanpsbkeHne B BEPXHEN HanpsiraeMon apmaType 6e3 yyeta noTteps;

HanpsKeHMe B HWXHEW Hanpsaraemon apMaTtype ¢ y4eToOM nepBbIX NoTepsb;

HanpsKeHue B BepXHen HanpsiraeMon apMaTtype C y4eTOM nepBbIX NoTepb;

Hanps>KeHMe B HUXHEN HanpsaraemMon apMaTtype ¢ y4eTOM BCeX NOTepb;

HanpshkeHne B BEPXHEW HanpsiraeMon apmaType C y4eToM BCeX NoTepb;

npegernbHas OTHOCUTENbHAs BbICOTa CXaToN 30HbI 6ETOHa;

OTHOCUTESNbHAs BbICOTa CXXaTOW 30HbI 6ETOHA;

BbICOTa CXXaToOWN 30HbI OETOHa;

3Ha4YeHne n3rnbarLLEero MOMeHTa, KOTOPbIA CMOCOOHO BblAEPXKaTb CEYEHUE;

3Ha4yeHuMe NPOoAONBHOro YCUNNS, Npu KOTOPOM KOHCTPYKLUUSA TepsieT YCTOMYNBOCTb;

MOMEHT, NPY KOTOPOM Ha4YMHalOT 0Opa30BbIBATLCSA TPELUMHDI;

MOMEHT BHELLIHMX CUIl, OTHOCUTEIBLHO OCK, napannenbHOW HyneBow NMUHUN N NpoxoasLlen
yepes A4POBYIO TOYKY;

MakCuMarnbHas LUMPUHA PacKpbITUS TPELUVH;

npegensHas oTHOCUTENbHAas BbICOTa CXXaToM 30HbI HA CTaauy NPON3BOACTBA;
OTHOCUTENbLHAas BbICOTa CXXaToW 30HbI HA CTaaun NPOU3BOACTBA;

3HayeHve u3rnbaroero MOMEHTa, KOTOPbIA CMOCOGHO BbldepxaTb CeyeHue OoT
npeaBapuUTENbHOrO HaTSXEHNS;

MaKkCMMarnbHbI MOMEHT, CO34aBaeMbli B CEYeHUM Npu NpeaBapuTeNbHOM HaTSKeHUH;
3KCLEHTPUCUTET CUMbl NPeaBapUTESIbHOIO HATSXKEHUS;

npegenbHOe YCUIMe HaTSXKeHUs apmaTypbl, NPUM KOTOPOM  KOHCTPYKUMS TepseT
YyCTONYMBOCTb.
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16.2 MpoBepKa ce4eHUn xene3ob6eToHHbIX onop (CToek)

Mporpamma CTOMKA npegHasHaueHa Ansi NPOBEPKM Ha MPOYHOCTb CEYEHWIA Xene30BETOHHbLIX CTOeK
KOINbLIEBOro CeYeHus C NpeaBapuTenbHO HanpsKeHHON apMaTypo.

ﬂ 3CNPU 2013, Snextporteiin Cnpasounuk WimxeHepa. = I =]

SCNEX

SAEKTPOHHbIM CNPABOYHUK MHXEHEPA

£ Mpeananpsmxenne
Mporpamma npeAHasHayeHa AnNA NPOBEPKH KeneaobeToHHbIX CeYEHNIT CTEPXKHEI C NpeABapUTeNnbHO HANPAXKEeHHOH
apmarypoil.

L]

8
a

o | MpoBepka ceyeHui XXeAre306eTOHHbIX onop (cToek)

porpamma npeaHasHaueHa ANA NPOBEPKN HA NPOYHOCTL CeYeHNU Xene30beToHHLIX CToeK(0Nop) KONLLUEBOrD CeYeHNR
NpoaasAausaHue C npeaHanpAXeHHol apmatypoi no AedopMaUMoHHOI Moaeni.

-
4 i=]

Toctep

]
a

»

MpeaHanpsxeHue |

L]

=

T

<
I
=i

Puc. 16.4

Peanu3oBaHbl NONOXeEHWSA CNeayloWmx HOPMaTUBHBIX LOKYMEHTOB:

— [OBH B.2.6-98:2009 — BeToHHbIE 1 ene306eToHHbIe KOHCTPYKUUN. OCHOBHbIE MONOXKEHWS.

- ACTY b B.2.6-156:2010 bBeToHHble U  Xene300eTOHHble  KOHCTPYKUUM U3 TSXKENOro
TPEXKOMIMOHEHTHOro 6GeToHa.

MaTtepuansbi:

BeToH — Tsxkenbln 6eToH knaccos: C12/15, C16/20, C20/25, C25/30, C30/35, C32/40, C35/45, C40/50,
C45/55, C50/60. Peann3soBaHbl ABYXIIMHEWHAsA U HENUHENHAs AnarpaMmmbl 4edOpMUpPOBaHNs xxene3obeToHa.

ApmaTtypa Hanpsiraemasa: A600, A600C, A600K, A800, A800K, A800CK, A1000, Bp1200, Bp1300,
Bp1400, Bp1500, K1400 (K-7), K1500 (K-7), K1500 (K-19).

Apmatypa Hanpsraemas: A240, A400, A500, B500.

UcxoaHble AaHHbIe

BeTtoH: Knacc 6eToHa, nepegatoyHas npoYHoCcTb Ryp, YCNoBus TBepAeHust (eCTeCTBeHHOe TBepaeHue,
Tennosasi 06paboTka) u gnarpamma paboTbl 6eToHa.

ApmaTypa: npegoctaBnseTcs BO3MOXHOCTb 3a4aTbh 2 apMaTypHble NMowazku ¢ pasfMyHoOn NpuBA3KON
ONA HeHanpsaraemon apMaTtypbl U OAHY MoWaaKy Ana HanpsraeMon. [Ina Kaxaon u3 HUX 3afdarlTcs - Knacc
apmartypbl, AMameTp CTEPXKHEN, KONMYECTBO CTEPXKHEW, MPUBA3KA K BHELLHEMY Kpato TpyObl a 1 yron npmBa3ku
OTHOCUTENbHO OCW ropu3oHTanbHon ocu Oy. [Ona npegHanpsxeHHOW apMaTypbl Heob6XoaMMo 3agaTb Cuny
HaTsHKEHUS.

Harpy3ka: N — npogonbHasi cuna (cxatue co 3Hakom «—»), My — n3rmbaromin MOMEHT OTHOCUTEITbHO
ropusoHTanbHon ocn Oy («+» ecnv pacTArMBaeTCsl HWKHAS TPaHb CEYEHUs, «-» €ecnv BepxHsasi), Mz —
n3rnbaroLmMm MOMEHT OTHOCUTENBHO BepTUKanbHOM ocn Oz («+» ecrnn pacTarmBaeTcsl NpaBas rpaHb CeYeHus,
«—» ecrnu nesas).

KHonkn CoxpaHuTb 1 OTKpbITbL NpeaHasHayeHbl Ans paboTtsl ¢ hannom gaHHbIX 3adaun.

PacueT BbINonHgeTca no kHonke Pacuyer.

PesynbTtathbl

B pesynbTaTte pacuyeta onpeaensioTcs:

— BbICOTa CXaToW 30Hbl 6eToHa X;

— nnowaan HeHanpsaraemon As 1 Hanpsiraemon Ap apmaTtypbl;
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— HanpspkeHue B apMmaType C y4eToM Bcex notepb Sigp;
— BeNnMYMHa NepBbIX 1 BTOPbLIX NOTEpb;

— LWMpWHA PacKpbITUSt TPELLUWH a_CIC;

— paccTosiHue mexay TpelumHamu |_crc.

ro Crovika @1

Harpyska PezyneTaT

M, kH -1100

- 840 Sigp, MNa | 663. 14559
My, kHm |86 As, MMz | 5427.6985 MoTepul |47.5
T l—” Ap, mm2 | 1809.5573 Motepuz | 97.327540

a_oc,mm | 0.0031075 I_cre, mm | 197.37467

BeTton ApMaTypa

KommuecTso ¥rnosan
HeHanpsoxerHan LlnameTp, MM CTEpHHEN MpuBA3Ka, MM NpMESEKE
Knacc | C32/40 « Rbp, Mra | 1450 |ASDD j | T j | = j | = |D
: [ <]
n:dasl—olf:ir:qiosamq LByxnvHeRHan |ASDU ﬂ | ) j | 5 ﬂ |60 | =
HanpsenHas
340 200
o o Bp1200 7 [z =] 5 | [ [225
L, mm | BOOO EcTecTs. Teepd., _— oo
p,

OTyeT Crnpaska

CoxpaHuTb | OTKpBITE |

Puc. 16.5

OTueT NpeacTasnseT cobov pacluMpeHHbIN BbiBOA pe3yrnbTaToB NpOBepKn cedeHus B Buae htmi-cpanna.
B oTuyeTe npeacTtaBneHbl (PU3NKO-MEXAHMYECKME XapakTepuUCTMKM MaTepuanos, a Takke crnegywouime
pes3ynbTaTthbl NPOBEPKU:

— cuna HaTsXeHus npegHanpsaraemon apmatypbl, Np — kH;

— nepBble notepu, Mna;

— BTOpbIe notepu, Mna;

— HanpsbkeHue B HanpsraeMoun apMatype ¢ y4eToM Bcex notepb, MlMa — Sigp;

— MpPOLEHT apMMpOBaHUSA cedeHus, %;

— OTHOCUTEenbHasA BbICOTA CXXaToW 30HbI 6eToHa — KSi;

— BbICOTa CXaTou 30Hbl 6eTOHa, MM — X;

—  LUMPWHA pacKpbITUSA TPELUUH, MM — acrc;

— MakcumarnbHas rnyouHa TpewmH, mm — herc;

— vacTtoTa TpeLmH, M — Icrc;

— HanpsbkeHue B KpanHeln pactsaHyTon apmaTtype, Mla - Sigma_kr;

— OTHocuTenbHasa aedopmaums KpanHero cxatoro BorokHa 6etoHa — EpsBMax.

198



lpoepamma «PYHT»

17 Mporpamma «FPYHT»

[aHHas nporpamma siBnsietcs Bepcuen nporpammbel [PYHT, agantupoBaHHOW gnsi paboTel B cpefe
aCIpPW.

Mporpamma npegHasHayeHa AnNs ONpefeneHuss 0CafoK MAWTHbIX W/WMMK CBaWHbIX (PYHOAMEHTOB U
koadppumumeHToB noctenn C1, C2 rpyHTOBOro 0OCHOBaHUS NoA NPOU3BOMbHbBIM KOHTYPOM hyHOAMEHTHON NNUTbI
UNn CBaNHOIo pocTBeEpKa.

dyHoameHTHas nnvTa u/vny cBalHbIN POCTBEPK NPEACTaBNSATCA B BUAE paBHOMEPHO pacnpeneneHHom
Harpysku, kKoTopasi COOTBETCTBYeT ¢hopme nnuTbl M MNpuniaraetcs K 3agaHHOMY KOHTYpYy MOZENWN TrpyHTa.
Harpyska MOXeT ObITb NPUMOXEHa Kak KO BCEMY KOHTYPY MOAENU, TaK U K OTAENbHbIM €ro 30HaMm, NPUYEM 30HbI
TaKke MOryT UMETb NMPOU3BOSbHbIE OYEPTaHUS B NNaHe.

Kaxkgas npunoxeHHas Harpyska MoXeT OblTb MHOEKCUPOBaHa Kak Harpyska OT CYLLEeCTBYIOLLEro 34aHus.
B otom cnyyae onpegensieTca BNUAHME OCadKM CTPOSALUMXCA 30aHUM Ha OCagKy CyLlecTBYHOLWUX U
NpeaoCTaBnAseTCs BO3MOXHOCTb BbI4YMCIEHUS NEPEKOCOB CYLLECTBYHOLLNX 34aHUNA.

BbluncneHvs npou3BOASTCA Ha OCHOBaHUM aBTOMATUYECKM BbICTpavMBaeMoOW MoAenu rpyHTta. [Ons
NMOCTPOEHMS MOAENN 3aatl0TCs CBEOEHUS O MECTOMOSOXEHUN CKBaXKUH U XapaKTEPUCTUKK crnoeB rpyHTa (UIM3)
B HUX.

KoHTyp mMogenu rpyHTa B MriaHe onpefenseTcsi MecTOMOMIOKEHNEM CKBaXKWH, rabaputamu Harpysok, a
Takke 3agaHHbIMM CEeTsIMM  OCEeN CyLecTBYLWUX U cTposwmxca 3gaHun. CeTu ocen  sIBNAOTCA
BCMOMOraTesibHbIM 3fIEMEHTOM MOCTPOEHNS MOAENW W, Kak npaBuro, onpegenseTt rabaputbl Nrowanku
CTpOUTENLCTBA.

Ecnv npum noctpoeHun Mopenu TrpyHTa Touka, rae [[OfkHbl ObiTb NpPOBeAEHbl  BbIYMCIEHUS
KO3(h(PMLMEHTOB NOCTENM U OPYrUX NapameTpoB, HAXOOMTCA MEXAY 3adaHHbIMU CKBaXXMHaMW, TO NMOCTPOEHME
MOZEenu npou3BoaUTCA Mo uHTepnonauun. [py 3TOM 30Ha UHMepnossAyuu OonpeaenseTca MnoMroHOM
3aflaHHbIX CkBaXkMH. Ecnu paccmartpvBaemas Toyka HaxXOOMTCS BHE MOMWrOHa 3afaHHbIX CKBaXMWH, TO
NOCTPOEHME MOAENN BbIMOMHAETCA NO IKCTpanonaumm. 30Ha 3KCTpanonsaumm onpegensetca rabapmutamm ceten
N Harpy3oK BHe NMONWroHa 3aJaHHbIX CKBaXXWH. ECrin ceTu unu Harpysku 4acTUYHO MMM NMOJTHOCTLIO 3a4aHbl BHE
MONMWUroHa 3afaHHbIX CKBaXWH, TO NMPW onpedernieHnn 30Hbl 3KCTPanonsauumn Ha niaHe aBTOMaTUYeCcKn NosSIBATCS
OOMOJSTHUTENbHbIE CKBAXKMHbI.

BbluncneHnss npoussoastca B cootBetctBum co CHull 2.02.01-83*, CIM 50-101-2004, OBH B.2.1-
10:2009, a Takke CI1 22.13330.2011 n CI1 24.13330.2011. PacuyeT ocagok BbIMNOSIHAETCS MO CXeMe JIMHENHO
aedopMmnpyemMoro nonynpocTpaHCcTBa.

3apaHue UCXoaHbIX AaHHbIX
XapaKTepuCcTUKU FPYHTOB
OTkpoiiTe [OuanoroBoe OKHO XapaKTepUCTUKU FPYHTOB C MOMOLWb0 MeHio PepaktupoBaHue =

XapaKTepMCTMKM rPyHTOB (KHOﬂKa gl Ha naHesnn MHCprMeHTOB).

& dain EBna JSETN Ynpyroe ocHosanve  Cepenc Oxho  Crpaska -8 x

N'® B 1 s 5 © £ b
[ON: N, CreTena koopanHaT [ = T S W W
7 Com
f= Creagme
Tafinvua ckeamrH
15 Harpyaen
BB AnEHEHTOE »
LT — »

1.

s = ot R i

XBPAKTEPHCTHIN TPYHTOS %=-21.14 [N=34.43 (7= )

Puc. 17.1
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XapaKTepUCTHKY FPYHTOB 5]

BT XapakTepueTued rpyHToE * || | 'X| |ﬁ|a&| Ql ? |
A B c D E F G H | J K L =«

1 KoatdHupeHT n

2 |Homep| ¥cn. | HaumeHoesHue (LEeT Mogyne  [KosdduupeHT | ¥oensHed nepexogs MoupoaHad |MokazaTens KoachdLp

3 | M3 |oGozH. RYHTS fedopmac, | Myaccoda  |BeC PYHTS,| KO 2 MOy (ENsKHOCTE,| TEKySecTH |Bofs| nopkcToc

4 TCi**2 T3 IedopmaLpn A0

5

6 1 HackInHoiA 1000 03 1.8 3 0.05 0z [

7 2 Mecok NeINEEaTH 1800 0.3 1.73 3 0.23 W 1]

8 3 Cynech 2000 03 1.82 3 0.26 1.4 W 1}

9 4 Cy TNMHOK T ron 1800 0.35 1.87 5 017 0.26 u]

10 5 e nonyTeEp 2200 042 1492 5 0.0z 01s (B

L]

a1 [

Puc. 17.2

Pe}J,aKTVIpOBaHI/Ie Tabnuubl XapaKTeEPUCTUK MPYHTOB BbIMNOJTHAETCA C NOMOLLBbHD COOTBETCTBYIOLMNX KHOMOK
BBEpXy Tabnuubl — Bblpe3aTb, KonumpoeBaTtTb, BCTaBWUTb, yaalnuTb, Bbl6paTb no ymoJl4aHuto AOnd prHTOBOVI
noAYyLLKK, Bbl6paTb LUBET rpyHTa, YCTAaHOBUTb Halin4yne rpyHToBbIX BOA.

Cetn
Mpn HeOGXOAMMOCTU 3afalnTe CETb MOCTPOEHUS C MOMOLLIbH ANANoroBoro okHa CeTKu ¢ NoMOLLLbI0 MEHHO

PepaktnpoBaHue = Cetu (Cetku) (kHOMka i Ha MaHenu MHCTpymeHToB). [Mpu BbI30BE Nporpammbl B
paboyem none yxe NpuUCyTcTBYeT ceTka ¢ HomepoM 1. Mpu HEOOXOANMOCTM ee MOXHO yaanuTb.

B guanoroBom okHe CeTku BbinonHuTe cnegywowue genctsuda. C nomowpio cyetynka Homep ceTku
yCTaHOBWUTE ee HoMep (Mo ymomnyaHuio ceTka ¢ HoMepom 1 yxe 3agaHa). 3aganTe KOnM4ecTBO LUAroB M UX
BENMYMHbI BOONb ocen X 1 Y. 3agante, ecnn Heo6xoaMmMo, yron noBopoTa CETKM OTHOCUTENBHO BEPTUKANbHOW

OCU U HAXMUTE KHOMKY ﬂ - anIMeHVITb.

ﬁ Cetra 2 ﬂ [ BepsHanA [ m ]i
Iv Mepean Touka
: #|

Hron @
NOBOROT 3 0o /)

|1

Boone ooy = Boone ocu '

BenvuuHa wara| Waroe | Benvuauna wara| Waros

1.00 | 10 1.00 10

Puc. 17.3

CKBaXuHbI
[ns 3anaHus CKBaXkKMH OTKPOWTE AnanoroBoe okHo CKBaXXMHbI C MOMOLLbIO MeHio PegaktupoBaHue =

CKBaXUHbI (KHOMKa El Ha MaHenu WHCTPYMEHTOB). YCTAHOBUTE HOMEP CKBaXXKMHbI MPU MOMOLLM CYeTYMKa
CKBaXWH " 3a,qa|7|Te B COOTBETCTBYHOLLMX NONAX BBOAA KOOPANUHATbLI CKBaXXUHbI U a6COJ'IIOTHyP0 OTMETKY YCTbA.
C nomowpto cyetumka UMD BhibepuTte Tpebyembii HOMEpP TpyHTa U3 Tabnuubl XapakTEPUCTUK TPYHTOB U
3aHecuTe B MepBoe none BBoga Tabnuvubl Nnbo rmybuHy 3aneraHus crosi (Mpu yctaHoBke dnaxka 3aparo
rny6uHy 3aneraHus), nNM6o abCoOMTHYD OTMETKY MoAowBbl (NpyM yCcTaHoBKe dnaxka 3agar abc. oTm.
nogowsbl) 1 T.4. CKBaXXMHbI OTOOpaXalTCs Ha MnaHe Nno Mepe Ux 3agaHus.
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CKEaMHHbI x|
|ﬁc CreamuHa 1 [ o ]ﬂ
v K.oopauHark Py

|1_ = w I—S HEC!:TELM |148.E
= ¥ IEE [ mytiuHa ID-Ijlj
b o

2anat rayoHHy

ke SaNeraHuA

Adc.orr. |MowHoeTe| TaySuHa

N [Hammenosanie MNOQOWEEl | C©No8 | ZaneraHyA
1 HaceinHoH-c... 14650 230 230
2 CyrauHok... 144.10 240 4,70
3 Cyneck... 13370 4.40 910
4 [nuHa... 123,30 11.40 20,60
5 Mecok.. 12380 4.50 25,00
Puc.17.4

BbiBoO4 HOMEPOB CKBaXkMH OCyLLECTBRASETCH C noMmowbio MeHio Bupg = ®naru pucoBaHma = Homepa

3
CKBaXWH (KHOMka El Ha naHenu MHCTPYMEHTOB).

Harpy3ku
3agaHve Harpy3ok BbIMOMHSAETCS C Nomowbio MeHio Cxema = Harpysku. [py 3TOM Bbl3biBaeTcs
ananoroBoe okHO Harpy3ku.

PeannsoBaHbl ABa Tuna Harpy3kn — Harpy3ka Ha npsAaMOyrosibHyro obnacTtb N Harpyska Ha
NPon3BOJIbHO O“—Iep\-leHHbIVI KOHTYpP él
&) TPYHT - [Soil_Lsld] =@ =
|Gl ®aiin Bua Cxema Ynpyroeocnoeanme Cepenc Okwo Cnpaeka —l=x
HFEFF AL Y BN SEEE gl P FFOT | HOoFd b S, %W AR
Harpyski =]
§° Harpysks = ¥ Mpunowena [ (m.1emz) 4| 2
[~ Aéo.ormeTca -
A A | 55,
A [ABconoTHan otmenc npinosxenna narpyzin|

[~ Touka npuesski

® |22.00

v IZT ,7 Benuuura ZUUU

L

« m 3

Minar | Beprowit rpyrrr | Cpes | Pencea

¥npasnerine cHCTEMOl KODPAMHAT x
] | Ol

YKEKHTE NEpByrO TOUKY PAMKM MACLITaBMPOBaHMA X=33.70 v=1641 Z=1167711677  |(m)

Puc. 17.5

UTtobbl 3agaTbh NPOM3BOSbHBLIN KOHTYP Harpyskum HaxXmMute B OUarnioroBOM OkHe Harpysku KHOMKy il
3agaTtb HarpysKy 1 yKaxute nocrnenoBaTesibHO y3nbl CETKMU, obpa3syloline TpebyeMbiii MHOMOYroNnbHUK. 3aTtem
3aMKHUTE KOHTYp, yKasaB MepBbI y3en KoHTypa. Harpyska moxeT Tawkke ObiTb 3agaHa npuv NomoLuM BBoAa
KoopAMHAaT BEPLLMH ee nnaHa.

Mpy HaXaTuM Ha KHOMKY il Bbl3biBaeTcs OKHO nMpeABapuTeNIbHOrO MPOCMOTPA U BbIGoOpa TOUKM
NpUBA3KW. B OTKpbIBLIEMCA OKHE LIEMYKOM MbILIN  YKaXUTe, €eCn HeoBXoAUMO, TOYKY MPUBS3KM
MPSIMOYrOJSIbHOTO LUTaMMa Harpy3Kku Tak, kak 3TO NoKasaHo Ha PUCYHKe.
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& .

3apaHne Harpys3kun Ha npAamMoyrosibHyw obnacTb BbINoONHAETCS Npun HaXaTthn Ha KHOMKY

&) TPYHT - [Soil_Lsld] T — ————— T—— T

[&] ®aiin Busg Crema Ynpyroeocosasne Cepsuc Okwo  Cnpaska ==

Wl FEFIFAXN SR 2B HNFSEEE|gE | P FPF 07 | oo st W% 450

Harpyskn =]

o Hapusea [§ =1 NMpwsowens [ (m.tcmz) o P
R W Afc.omvenka -
Yron =
dax [330

nosapora o Ectectesrhos

BT av [ GCHOBEHUE
T~ Toura npussski W

¥ [14.00

v [17o0 ,? Benwna [16.70
Y

-

| sl ’

« (] r

it | Beposan cpyr | Gpes | Ponese

Ynpasnerine cncremoli koopauHaT x
X[ M Ol
VKaKUTE NEPBYHO TOHKY PAMKH MACLLTaBMPOBAHIA [X=34.00 =462 7=1200012000  |(w)

Puc. 17.6

Ecnu Harpyska npunaraeTcsl kK cBaiHOMY (byHOAMeHTY, TO B AMarioroBoM okHe Harpysku yctaHoBuTe
COOTBETCTBYHOLLUI (DNAXOK U B OTKPBIBLUMXCS MONSX BBOAA 3apaiTe Tpebyemble napameTpsi.

Harpyskwm @
[ Harpysra & _%I v Mpuoweda [ Cywecteyowes snaHue [ M. TCMm2 ) \f’ ?
A ]A | [ Afc.oTMeTra [¥ CgaitHbit dyHaameHT
Yron 4 100.00 ‘ﬂgl 1 &cp| 2 Kl|'3
noBopaTa 6.00 - EcTecTesHHOs
- OCHOEHME Ll 12 Ec | 3e+006 K;| 0
45.0 dYy |6.00
o s0 K31

[~ Touka NpHESSKH ,ﬁ @ D06 5 |
x |25.00 @ |I:I.5 |':|.5

v |5.00 T Beauyuna |50.00

Vvl T Ew T fag

L K2eq)
N 1 % Y e

o
Acp Acp
BE%L K1+kz+K3=1
D

|

Pwuc. 17.7

Mpn pacyeTe cBarHOro oyHaaMeHTa 3a4aloTca criegyrowme napameTphbl:

Tp — ToNWUHa poCTBEPKa;

L — anvHa ceaw;

D — anameTp ceveHuns Kpyrmnow ceam unm B, H — pasamepbl cevyeHnst NpsiMoyrosnibHON ceaw;
Acp — cpegHun war ceau;

Ec — moaynb gehopmaumm matepuana ceam,

N — KONMYeCcTBO CBaw;

K1 — gons Harpysku, nepefaBaemMasi Ha rpyHT Ha ypoBHe NOAOLLBbLI POCTBEPKA;

K2 — pons Harpysku, nepegasaemMast Ha rpyHT TPeHWeM BAOMb ANUHBLI CBaw;

K3 — pons Harpysku, nepefaBaemMas Ha rpyHT B YPOBHE ONMpaHus ceam;

Lv — Konn4ecTBO YpOBHEN Nepefayn Harpyskm ot TpeHus ans (Toneko ans K2).
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PacueT cBariHoro coyHaaMeHTa, Kak yCroBHOro, CTporo B COOTBETCTBMM C HOpMamu BbinonHsaetcsa npu K1
M K2 =0 un K3 =1. [onyckaetca uHoe pacnpeneneHue gonen Harpysku, Hanpumep, K1 = 0.05, K2 = 0.9, K3 =
0.05 (nnn pgpyroe), KOTOpoe AaeT BO3MOXHOCTb MMaBHOMO HaKonneHus ocagku OT ceau. [pu atom K2 moxet
6bITb pa3buto Ha Ha Lv yposHen (Hanpumep, Lv = 10). B atom crnyyae antopa HanpshkeHnn o4, B rpyHTe 6yayTt
NUMETb CTyMEHYaTbI BUA, OTPaXaloLniA YPOBHM NPUIOXEHNS COOTBETCTBYIOLLUNX OOMEN HArpy3Kku.

B pacuete no CI124.13330.2011 He yunTbiBaeTCA BEC rPyHTa B 06beme yCroBHOro oyHaamMeHTa.

B pacuete no [IEH B.2.1-10:2009 Bec rpyHTa B 06beMe YCNoBHOro yHaaMeHTa y4yumbieaemcsi.

MybuHa cxumaemon Tonwm He ans cealHoOro gyHaameHTa MCYUCNSAETCA OT OTMETKM MPUITOXKEHMWS
Harpysku.

Busyanusauua moaenu rpyHTta

Mocne 3apaHua ckBaxuH, UMD, Harpy3ok u ceTen BbLINOMHUTE KOMaHAy 3JKCTpanonsuus (B MEHI0
Cxema), B pe3synbTaTe KOTOpon ByaoeT aBTOMaTMyecknm copmmpoBaHa mofgenb rpyHTa. O6bemMHyo moaens
MOXHO BM3yanu3npoBaTb C NoMoLlbto komaHasl 3D-Bua B MeHio Bua.

C nomoubto koMaHabl MpPou3BOSbHBLIA pa3pe3 MOXHO BbINOMHUTL NMPOW3BOSbHLIA paspe3 MoAenu.
N306paxeHne paspesa pasMellaeTcs B NnaBaloLleM OKHe, KOTOpoe Mo YMOSYaHUI0 pacrnonaraetcs B HUMKHEWN
YacTu akpaHa. [Ins nocTpoeHus MPOU3BONBHOTO paspe3a HYKHO LWEeNKHYTb Ha KHoMke YKa3aTb TOYKM Ha
nnade v nocrneaoBaTeNbHO yKa3aTb Havarno v KoHew NUHUKU paspesa.

Ons Toro 4tobbl AMHaMUYHO NMpOocMaTpuBaTb paspesbl, UCXOASALIME N3 OOHOW TOYKW, YKaKUTE Ha CXeme
nepByt0 TOYKY paspesa, a 3aTeM NPOM3BOSIbHO NepemMeLlanTe Kypcop MbIln, YAEPKUBas HaKaTOW KrnasuLly
CTRL. B nnaBatowem okHe MpousBonbHbIN pa3pe3 OyaeT AMHaMUYHO NEPEPUCOBLIBATLCA PUCYHOK paspesa
B COOTBETCTBMM C TEKYLLUM MONOXEHNEM BTOPON TOYKM paspesa.

MoxHo 3agaTb KOOpAMHAaTLI TOYEK NUHUK paspesa. [na aToro oTMeTbTe dnaxkn KoopauHaTbl ToYeK 1
3afjaniTe KoOpAMHAaTbl KaXOoW TOYKM OTHOCUTENbHO TEKYLLEero nonoXeHns CuctemMbl KoopauvHaT B
COOTBETCTBYHOLUMX NOMAX BBOAA X, Y.

LLlenyok npaBow KHOMKOW MbIWM Ha M300paxeHUn pa3pesa nokasbiBaeT NOACKa3Ky ¢ Ha3BaHuem U3 u
€ro XapakTepucTukm — moaynb gedopmaunn, kKoadduumeHT lNyaccoHa w yaenbHbi Bec. NMpu nepemelteHnmn
Kypcopa MbIlK C yaepXaHvem npaBoW KHOMKW B MOMsiX BbiBOAA CrNpaBa BHWM3Y 3KpaHa oTobpaxatoTcs
koopauHaTbl X, Y, COOTBETCTBYIOLLME MOMOXEHUIO Kypcopa OTHOCUTENbHO TEKYLLEro MOMOXEHUS CUCTEMBbI
koopamHaT, a Takke abcontoTHasa oTMeTKa.

Llenyok kHOMKM YKasaTb TOYKY Ha FIMHUM paspe3a MO3BONAET OTMETUTb MPOU3BOSBHYD TOYKY Ha
nvHuMK paspesa. [na aToro nepemMectute BepTUKanbHY MMHUIO OTMETKM C MOMOLLLI0 Kypcopa M LUenKHUTe
MbIWwblo. [lonoxeHne Toykn Byaet 3adUKCMPOBAHO M OTMEYEHO BEPTUKANbHOW LUTPUXOBOMW FIMHMEN KPacHOro
useta. UWenyok kHonkn [MokasaTb napameTpbl CKBaXWHbl OTKpbiBaeT nnaBatwllee OKHO CKBaXWHbl C
napameTpaMmn «BUPTYanbHON» CKBaXWHbI, TO €CTb CKBaXXWHbI B YKa3aHHOW Ha pa3spese Touke. Takou CcKkBaXxuHe
npuceavBaeTCs HOBbIN HOMEP.

EIrPYHT - [Soil.__1.sld]

anﬁn Bra Cxema  ¥npyroe ocHosaHWe Cepedc  OkHO  CNpaeka - a8 x
DEFE & © g ¥ 1+ £1y | ah 1E 28 3E

Q& *FSeE i ane Ld sl Yt d Wl

TR & 100 10167 10333 108 10667 10833 110 Mer 11333 118 1e6r 11833 120

& v 4 [ @ | |[IIE

M Benxnwﬁruwlﬁ Penbeml
x
™ NMpovseonsHe paspes ’ﬁm @ (]
=3 =3
g = %[500 v[Em o gz = =[roo v[i7m
115
110
108 200
e AN VN 20 S " 2 P " Y " " Ve e e e . Y e e
g5
Ell
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80
75
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63 Iy [+100.000] 16.97 [+110.000] 280
& u v x ’

YIS EHNTE NEPEYH TOYKY PaMISH MACWITAOMPOEAHHA #®=-51.74 |¥Y=-18.67 I= (M)
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MapameTpbl pacyeTa

OTkponte pauanorosoe okHO [lapameTpbl pacyeTa C MNOMOLLLID MEHIO Ynpyroe OCHOBaHue =
MapameTpbl pacyeta. C NOMOLLBIO COOTBETCTBYIOLLEN PAAMO-KHOMKN BbibepuTe HOPMbI, B COOTBETCTBUU C
KOTOPbIMM HYXHO MPOBECTU pacdeT. B cooTBeTCTByWOLWMX MOMNsX BBoAa 3adanTe KoadUUMEHT rnyOuHbI
CKvMaemon Tonwm (no ymonyaHuio paseH 0.5), MUHMManbHYO FYOUHY CKMMaemMon Tonwm (Mo YMOSYaHMUIo
paBHa 5M) 1 JOMONHUTENBHOE NOCTOSHHOE HanpsbkeHne no Bcen rmybuHe (no ymondaxuio pasHo 0.0).

C nomoLlbl0 YCTaHOBKM COOTBETCTBYHOLLEro draxka (N0 YMOMYaHUIO HEe YCTaHOBMEH) YKaxuTe,
TpebyeTca Nu yuuTbiBaTb BEC FPYHTA Bbille OTMETKM MNPUNOXEHUS Harpysku. PasHOCTb Mexay OTMeTKon
NMOBEPXHOCTU FPYHTA U OTMETKOM NPUINOXEHUSA HArpy3kun aBnseTcsa rmyoruHon 3anoxeHns yHaaMmeHTa.

[anee B cooTBeTCTBYWOLWEM MNOfe BBOAA 3adanTe LWar TPUaHrynauuuM Harpys3ok Ans MNOCTPOeHUst
usononen (No ymonyaHuio war paseH 2.0). OT BenMYMHbI LWara 3aBUCUT CKOPOCTb BbIMONIHEHMS pacyeTa U
TOYHOCTb NOCTPOEHUSI M30MOoseN pe3ynbLTaToB pacyeTa.

MapameTpe pacueTa ﬁ
Ko ppHUHEHT FNYGHHE BLiSi
CHUMSERADEA TOALL n.20 EiemR HEpr
7 CHuM 2.02.01-83
Mutnransras rutina [500 " € CN 50-101-2004
EMMSEMOH TOALM € LEH B.2.1-10:2009
JLONONHKTENEHOE NOCTOAHHOE HANPAKEHWE & N 22.13330.2011

Mo Bl FYGUHE o] Tz

¥ YuTeieare sec rpyHTa Boiwe

OTPETEM NPHADHEHMA HAMPYSKM W | K ?
Wl ar TpMaHrynAuMKM HarpyoK, ANA NOCTPOeHKA
Mzononed 0.25 M

IV Facuer ocanku cyllecTEYIOWMS 30aHWEH OoT
CTPOALMKCH COOPYHEHWE
F.0m e HUHEHT FNYGHHE CHMHMESMON TOALK

anA npeasapuTensHore [oog
pacyeTa |

YUMTEIESKIL Mo TOABK O CYWECTEYIOWMHE HAMPYSKH

Puc. 17.9

BbinonHMTe pacyeT napaMeTpoB YMNpPYroro OCHOBaHMS OAHMM M3 MpeanaraemMbiX Tpex MeTogos (unu
BCEMM MEeTo4amMMn) C NOMOLLBI MEHIO Ynpyroe ocHoBaHue = Pacuet (meTtop 1, metoa 2, meTtoA 3 — KHOMKU

15 25 35 Ha NaHenu MHCTPYMEHTOB).

Pe3ynbTaTtbl pacyeTa

B pesynbraTe BbluMCnAOTCA ocagka, koadduumeHTel noctenu C1 n C2, rmybuHa cxxmmaemon tonwm He
(B COOTBETCTBMM C OOMYCKAEMbIM COOTHOLUEHMEM MEXAY OOMOMHUTENBbHBIM BEPTMKANbHLIM HAMNpPsKEeHUEM U
BEpPTMKanbHbIM HanpsXXeHnem oT COBCTBEHHOTO Beca rpyHTa), a Takke ycpeaHeHHble Moaynb Aedopmauum E un
koacbbmumeHT [MyaccoHa V. PesynbTaTbl pacdyeTa oTobpaxaloTcs B BUAE W3OMNOMend Mpu HaxaTun Ha

COOTBETCTBYKOLME KHOMKN BHU3Y NOJiA BblBOAA.

T e N e

[@] ®aiin Bua Cxema Ynpyroeocrosawwe Cepeuc Okwo Crpaska =
W FRFFAX NN s8N FEFE gl v FFET [goed s s, (%% 40
.
2!273 4!033 s!asa 7!703 85513 10032 11513 12,994 14,475 15,956 1J4a7 1!315 z!aas = e
=) PesynbTar B Touke (]
“ | \T” KoopanHare:
®[17684 m v[EER2 m =
Meraa 2 |
R . Dcanka
15234 10557 cum
Ko gephiurerTil
nocTem
€, 183558 1om?
C; Tcim
T nySuma
CHUMAEMOG TonwM
H.[223 m
Yepearentsii
MOAYE ASPOPHSLMH
E [29343 tomz
YopeaHeHHSIA Koo
PHukeHT Myaccona
- 0.362
] I . |

TMnar | Beprwi rpywr | Coes | Peme® Ocanea [ €1 | €. [ 1. [ E | ¥

VNpaBnEHuE CUCTEMOIT KODPAMHAT
x| M Ol
VicaiTe nepeyto TouKy paMii MaclLTabuposaKIA X=3307

Puc. 17.10
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lpoepamma «PYHT»

B okHe pes3ynbTaToB crnpaBa OTOOpaXkaeTcsi BEpPTMKAlbHbLIA paspe3 C MPUIOXEHHbIMU Harpy3kamn u
3MpaMn HanpsPKEHWI B TPYHTE MO BepTUKANM B 3aaHHOW TOYKe MNiiaHa, a B COOTBETCTBYHLUMX MOMSIX
BblAAOTCS 3HAYEHMS BbIYMCIIEHHbIX NapameTpoB. TpebyeMas Todka nraHa MoXeT ObiTb 3aJ4aHa koopaMHaTamu
unmn o6o3HayYeHa Ha nraHe nocre HaxaTusi Ha KHOMKYy YKasaTb Ha nnaHe.

OtobpaxaloTca Takke NnaH 3adaHHbIX CeTer M Harpy3ok (kHomka naH) u BuAa CBepxy NOBEPXHOCTU
rpyHTa B uBeTe (kHonka BepxHumn rpyHT). Mpn Haxatum Ha kHonky Cpe3 cnpaBa MosIBNSETCH MOM3YHOK C
OTMEeTKaMU rny6uHbI, BOCMOMb30BaBLUMCL KOTOPLIM MOXHO 0TOOpasunTb NanuTpy rpyHTOB Ha 3agaHHON OTMeTKe
rnybuHbI FPYHTOBOrO MaccuBa.

Mpun HaxaTum Ha kHoNKy Penbed oTobpaxkaeTcst penbed NOBEPXHOCTU FpyHTa (ecnu 3afaHbl CKBaXKWUHbI

C OTJI4YarnwnmMmmncd otMmeTkamm yCTbFl), Nnpu 3TOM Harpy3ku He oToOpaxatoTcs.
T ——————— - S

@ dwn G Coewa prpproscovesym e Omo gpere @ Do B Cows royronconesee Cew (oo s
DFHFEFrEF +29 531 a83R DEME|FEFrE® o9 &850 ohiEAEkE
QR *FSedl taeelis WWad™ QR *FLemi”u 0% L et s

1 @

| Beiress o Cpns [Poness | Dcawa] € | € [ [ B |9 | ok Tiooe | Bogreati oy Cpss [Pomes ] Doawa] €, | €, |8, | E |9 |
&l = v = ol [ al = wl x o[ °
fe7_N-nsr E-i0000 ir) Hetn Neriis zinm i)
a) 6)
Puc. 17.11

Tabnuua ocagok

UTtobbl co3pgaTh Tabnmuy ocagok, BbI30BUTE M3 MEHK Ynpyroe ocHoBaHue nyHkT Tabnuua ocapok. B
nosiBMBLLENCA Tabnvue B COOTBETCTBYIOLLMX MONSAX BBOAA 3aganTe HOMepa Unn umeHa TpebyemMbix ToHeK U X
koopauHaThl X, Y. BHecuTe 3agaHHoe B Tabnuvuy ¢ nomoLsio kHonku flo6aBuTb. NMocne 3aBeplieHns paboThbl
¢ Tabnuy en HaxxmuTe kHOMNKy MpumeHuTb. Npn 3TOM BHECEHHblE B Tabnuuy TOYkM 0TOBpasaTcsa Ha dKpaHe.
3aTemM HaXmuTe KHOMKY MOCTpouTb. B pesynbrate 3TOro MnosiBUTCS OManoroBoe OKHO C MMeHeM channa
Tabnvubl UMSA_tabnuua_ocapok.rpt. Mocne Haxatusi kHomku CoOXpaHUTb Ha 3KpaHe nosaABMTCA Tabnuvua
0CcafoK.

O6o03Ha4veHusa B Tabnuue crnegyoLme:

S1 — ocagku B TOYKaXx CyLLECTBYIOLLMX 30aHUI;

S2 — ocagku B TOHYKax CTPOSILLUXCA 30aHUN;

Sr = S1 — S2 — pa3HoCTb 0Cajok.

@) TPYHT - [Soil_Lsld] “— — . T TRMRRSTOTRR e— — | R
[&] ®aiin Bua Cxema YnpyroeocHossmme Cepanc Okwo Cripssks Jﬂﬂ‘
IDPHd EFREPPAX G saRfu|sEEE|aavas rrETEaereai st %% 40
m x
02815 24628 45241 B 75963 B566E 11138 13309 165.48 17652 19823 21,994 l\-EE ! - . ‘ ) |
Tabauua acagok [ Jp=r e rowe B ?
n 6
Merps ey o oo T l?‘
[ |25—|Wi| Mpumerurs
Touxa [x [+ [ I
MI - 13200 cm
Unanum —
2| | Keodmumermer
=| | nocemm
IS
Bz | | €.[E7B30E rome
Brvs L[ rem

Tyt
CHRMMBEMOR TOAWM

H[EE  w

Yepeanertsii
MOAYE ASPOPRELHH

Crpsska
A

E 332212 ToiM2

YopeaHeHHs i Ko
PUUMEHT [yaccona

- 0,365
« [ . b
Mt | Bepawn oyt | Coes | Penbew Qcapea [ €3 [ €2 [He | E | ¥
YnpaeneHHe CUCTEMOR KOOPAHHAT X
X] yi Ol
Yicaxure unTepecytoLyto Bac TouIy ¥=2153 [¥=2435 7=1050010500  |(m)
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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

Tabnuua ocanok

Touka 51, cm 52, cm Sr, cm

1 1.16386 5.95997 4.79611
2 0.844751 7.02905 6.1843

3 0 10.2962 10.2962
4 0 13.9336 13.9336
5 0 11.0802 11.0802
6 0 8.02163 8.02163
8 0 12.6246 12.6246

Puc. 17.13

Tabnuua nepekocoB

YTtobbl co3gaTb Tabnuuy NepekocoB, BbI3OBUTE M3 MeEHIO YNpyroe OcHOBaHuMe NyHKT Tabnuua
nepekocoB. B nosiBuBLUENCA Tabnuue B COOTBETCTBYIOLLMX MOMsIX BBOAA 3adalTe HOMepa MM UMeHa nap
TpebyeMbIX To4YeK C NoMoLlblo kHoMku [lo6aBuTbk. [ocne 3aBeplueHus paboTsbl ¢ Tabnuuen HaXXMUTE KHOMKY
MpumeHuTb. [py 3TOM BHECEHHbIE B TabnULy TOYKM COEAMHATCHA HA 3KpaHe NUHWEN. 3aTeM HaXMWUTE KHOMKY
noctpoutb. B pesynbrate 3TOrO0 NOSIBUTCS  OMAnoroBoe OKHO C MMeHem cpanna Tabnuvupbl
MUMA_tabnuua_nepekocoB.rpt. [locne HaxaTtua kHONkM CoxpaHUTb Ha 3KpaHe nosBuTCcA Tabnuua
nepeKkocoB.

O6o03Ha4eHus B Tabnuue cnegyowme:

i, ] — HOMepa nepBoW 1 BTOPOW TOYEK, MEXAY KOTOpbIMU ByAe BblMMCIIATLCA pasHOCTb 0Cafok;

Sr,i — ocaaKka B i-O TOYKE;

Sr,j — 0CafKu B j-ON TOYKE;

Sr,j — Sr,i — pa3HOCTb 0CafoK;

Lj — Li — paccTosiHme Mexay Toukamu;

MNMepekoc paBeH (Sr,j — Sr,i) / (Lj — Li)-100%.
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Tabnuua nepexkocos

Touka i Sr,i, (M Touka j Sr,J, tMm Sr,j - Sr,i, cm Lj-Li, cM Mepexkoc
1 4.79611 2 6.1843 1.38819 800 0.173524 %
1 4.79611 3 10.2962 5.50013 2400.12 0.22916 %
2 6.1843 3 10.2962 4.11194 1600.18 0.256966 %
2 6.1843 6 8.02163 1.83733 1698.53 0.108172 %
4 13.9336 5 11.0802 -2.85335 1117.65 -0.255299 %
6 8.02163 8 12.6246 4.60293 619.452 0.743065 %

Puc. 17.15

KpaTtkoe onucaHue anroputma BblumcneHusi koacgpcgpuumeHtor C1, C2.

Ocagka ocHoBaHMA S BbIMUCAISIETCA MO CXEMe NUMHEWHO aedhopmupyemoro nonynpoctpaHctea (JIM1MT)
MEeTOAOM NOCIIONHOIrO0 CyMMMPOBAaHUS NO crneaytoLlen opmyre:

S=0.8W

n o.. h

rnre W= X 722' :

i=1 i

hi, Ei — cooTBeTCTBEHHO TOMLWMHA 1 MOAYNb AedopmMaLun i—Toro cnos rpyHTa (C y4eTom ero ApobneHns
Ha noacnow);

N — KONMYEeCTBO CMI0EB rPyHTa OT NoAoLWBbl hyHAaMeHTa A0 rmybuHbl Z = He ¢ yyeTom ApobneHus Ha
nogcnowm (i=1~n).

BbinonHeHne ycnosus Z = Hg perynupyeTtcs 3agaHHbIM KO3 (PULMEHTOM rNyOUHBbI CXUMaeMOoWn
TOnLM.

Bbluncnstortesa cnenywouime cnaraemble OCaaku:
n

n n

Z(czp,i _czy,i)'hi Zczy,i -h; Zczp,i -h;

wi=1 cow2=1t - w3=1t
E; Eei Eei

roe

E; — mogynb gedopmaumm i-ro cnos rpyHTa no BeTBU NEPBUYHOIO Harpy>KeHUs;
Eei— Moaynb Aedopmaumu i-ro Crnos rpyHTa no BETBY BTOPUYHOIO Harpy>KeHUs;
no ymonyaHuio Eei = Ei;

O,p,i— HanpshxkeHne B i-TOM CIloe rpyHTa OT BHELLHeWN HarpysKu;

Oy, — HanpsKeHve B i-TOM croe rpyHTa oT coOBCTBEHHOro Beca.

Ecnu cobCTBEHHbIV BEC FPyHTa Ha ypoOBHEe NoAoLBbl Oomnblue CpefHero OaBreHus noA NnodoLBOR, TO
W = W3, nHaue W = W1 + W2,

[Onsa BbluMcneHns k03 OULMEHTOB MOCTENM MCMONb3YIOTCA cpedHune (B npeaenax 3adoUKCUPOBAHHOW
rnyouHbl ckumaemon Tonwm He) 3HadeHuss mogyna aedopmaummn Erp 1 koadduuymneHTta MyaccoHa mpp. 3Tu
3Ha4YeHMUs BbIYUCTIAKOTCA No hopMynam.

n n
_ZlEihi _Zl\’ihi
E =7|: . m =7|:
rp » Mrp
w He

KoadpdpumumneHT noctenn C1 BbluMcnseTcs TpEMSA METOAAMM.

MeTtop 1. KoadpuuueHt noctenu C1 BeluucnseTcs no opmyne:
Erp

C =
Y He[-2mZ)
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BnekmpoHHbIlt ClNPagoyYHUK VIHXeHepa

MeTtop 2. KoacdpuumneHTt noctenu C1 BeluncnseTcsa no oopmyne BuHknepa:

roe g — cpegHee aaeneHue nof NoAoLlBol oyHaamMeHTa; S — ocaka OCHOBaHUS.

MeTtop 3. [lns onpegeneHuns koadduumneHta noctenn C1 ucnonbsyetca opmyna metoga 1. OTnuune
COCTOMT B TOM, 4YTO [ANs onpefeneHus cpegHero moayns Adedopmaumn E,, BBOAUTCA nONpaBOYHbIV
KO3(PULIMEHT U K BENUYMHE Moaynsa AedopmaLmmn i—Toro noacnos. AToT KoaddUUNEHT M3MeHsieTcs oT u =1
Ha ypOBHE MOAOWBbI PyHAAMeHTa A0 U,=12 Ha ypOBHE YXe BbIMUCIIEHHOW rpaHuLlbl CXUMAeMON TOMLMN.
MpuHATO, 4TO KOAPPULMEHT U N3MEHAETCA MO 3aKOHY KBaapaTHOW napabonsi:

1122

2
C

Kpome TOro, npyHMmaeTcs, YTO AOMNOMNHUTENBHOE BEPTMKANbHOE HaNpseHne no rnybuHe pacnpeaeneHo

paBHOMepHO. Toraa
H

Erps = o —
i1 UiE;

MeToa 3 HOCUT SKCMEpPUMEHTarNbHBIN XapakTep U NPeasioxkeH ¢ Lenbio 6onee TO4HOro MoaeNnMpoBaHMs
U3MEHEHU MPOYHOCTU TPyHTa no rnybuHe. HeydveT HapacTtaHua mogyns gedopmauuun rpyHta no rnybuHe
NPVMBOAWT K 3aBblEHHbIM 3HAYeHWsSM OCafoK, a, crnefoBaTernbHO, U 3aHWKEHHbIM 3Ha4YeHnsa KoadpduumeHTa
nocrenu C1.

Onsa metogoB 1 1 3 koadhdumumeHT noctenu C2 BblumcnseTcs no opmyne:

2 2
C,HZ (1-2mZ, )
6(1+mpp)
Ons meTtoaa 2 koadpduumeHT noctenu C2 He BblMUCNAETCS.

u +1

C2:
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CHwuIM 2.02.01-83*. OcHOBaHWS 34aHUN U COOPY>KEHUN.

CI 50-101-2004. OcHoBaHWs 30aHWIN N COOPYKEHWN.

CHul1 2.02.03-85. CBaviHble hyHOAMEHTbI.

CI 50-102-2003. NpoeKkTupoBaH1e 1 yCTPOMUCTBO CBalHbIX PyHOAAMEHTOB.

MICH 2.07-01. OcHoBaHus, oyHOAMEHTbI Y NOA3EMHbIE COOPYXKEHNS.

CHuIT 11-3-79*. CtpoutenbHas TennoTeXHWKa.

OCTY 3760-07. MNpokaT apMaTypHbIN A5151 )Xene306€eTOHHbIX KOHCTPYKLWA.

AOCTY 3760:2006. NMpokaT apmaTypHbI ANg Xene300eTOHHbIX KOHCTPYKLMNA.

PekomeHpaumm no npumeHeHuto apmatypHoro npokata no OCTY 3760-07 npu npoekTupoBaHUU W
N3roTOBIIEHUN XEeNe300eTOHHbIX KOHCTPyKUMiA 6e3 npeaBapuTenbHOro HanpsbkeHusa apmatypbl. — K.
NocnotpebetaHgapT YkpauHsl, 2007.

EBpokop 2. PacueT xkene306eTOHHbIX KOHCTPYKLIUNA.

EBpokop 3. PacueT ctanbHbIX KOHCTPYKLMNA.

Mocobure no NPoOeKTUPOBaHMIO CTanbHbIX KOHCTPYKUMIA (K CHul 11-23-81%).
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43.

44,
45,

46.

47.
48.
49,
50.
51.
52.
53.
54.
55.

Mocobre no NpoeKkTMpoBaHNIO BETOHHBIX U ene306€TOHHbBIX KOHCTPYKLMIA U3 TSXKENbIX U Nerknx 6€eToHOB
0e3 npegBapuTenbHOro HanpshkeHust apmatypsbl (k CHull 2.03.01-84).

PykoBOACTBO NO NPOEKTUPOBaHUIO CBalHbIX hyHaameHToB. — M.: Ctpormsgat, 1980.

Tpovukun . H., lleButaHckuin . B. ViccnegoBaHne OencTBUTENBHOM paboTbl CBAPHOrO pamMHOro ysna
KpenneHus u pekomeHgaumm no ero pacdety//Matepuanel N0 MeTanIMY4eCKMM KOHCTPYKLMAM, Bbinyck 19,
1997.

MeTtannunyeckue KoHCTpykumn. B 3T. CTanbHble KOHCTPYKUMM 30aHUN U coopyxeHun. (CnpaBOYHUK
npoektuposwmka)/fog obw,. pea. B. B. KysHeuosa (LUHWWMCK wm. H. M. MenbHukosa). — M.: ACB,
1998.

OBH 2.1.2-2:2006. Harpysku un Bo3gencTaus.

OBH B.2.1-10:2009. OcHoBaHus 1 yHAAMEHTbI COOPYXEHUN.

OBH B.1.1-12:2006. CTponTenbLCTBO B CEMCMUYECKMX PalioHaXx.

OBH B.2.3-14:2006. CoopyxeHusi TpaHcnopTa. MocTbl 1 TpyObl. [paBuna NpoekTupoBaHus.
CI116.13330.2011. CtanbHble KOHCTPYKL M.

CI122.13330.2011. OcHoBaHuUs 34aHUIA U COOPYXKEHU.

CI124.13330.2011. CealiHble hyHOAMEHTHI.

CI163.13330.2012. beToHHbIe 1 ene3ob6eToHHble KOHCTPYKUMU. OCHOBHbIE MOSOXEHUS.

OBH B.2.6-162:2010. KameHHble 1 apMOKaMeHHbIe KOHCTPYKLNN.
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