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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

BBepeHue

MK 3CINPU 2014 npeactaBnsieT coboto dnekTpoHHbi CMPaBoyHuK UHXeHepa u cooepXuT nporpaMmmel,
MO3BOMSAIOWNE BbIMOMHATE KOMMBIOTEPHbIE pacyeTbl [OCTAaTOMHO OOLWIMPHOTO Krnacca 4YacTHbIX 3agad
MPOEKTHOTO, MHXEHEPHOIO U NCCneaoBaTeNnbCKOro HanpaBeHUn B CTPOUTENBCTBE.

BeicTpoTta u onepatmBHOCTb paboTbl ¢ MK 3CIPU no3BonsitoT ¢ yCnexom MPUMEHSITb €ro kak npu
CO31aHMM OKOHYaTENbHON pacyeTHOW MOAENN KOHCTPYKLMW, Tak U NPU aHann3e pesynbTaToB ee HanpsiKeHHO-
0edopMNPOBAHHOIO COCTOSIHUSA, Kak MPU 3KCMEPTHOW OLEHKEe MPOEKTOB, Tak U NpU TEXHWYECKOM Haasope 3a
Bo3BeaeHuem coopyxeHun. MK 3CINPW okasbiBaeTcs NONe3HsIM BO MHOXECTBE CUTyaLui, TPEOYIOLLMX OLIEHKM
paboTbl peanbHbIX KOHCTPYKLMMW, Kak NpU KX BO3BEAEHMM, Tak U MNPU UX PEKOHCTPYKLMMW, KaK Npu uX
NPOEKTUPOBaHMK, Tak 1 NpU HABNIOEHUN 3a UX IKCNNyaTaumen.

MK 3CITPW nomoraeT nonb3oBaTtesisiM B UX NOBCEAHEBHOW paboTe M obecrneynmBaeT UM MNOAOEPXKKY B
NMPUHATUX ONTUMarnbHbIX O0OOCHOBaHHbIX pelieHun. [lporpammbl K SCTMPU  aBnstoTcs  CyLLECTBEHHbIM
[OMOSTHEHMEM K TaKMM KPYMHbIM NporpaMmMHbIM Komnnekcam kak JIMPA-CAMNP n1 MOHOMAX-CATIP.

B HacTosilwee Bpemst ACINPU copgepxut okono 80 nporpamm, 6onblias YacTb KOTOpbIX 06beanHeHa B
pasgenbl MO TemaTudeckoMy npusHaky. [lporpammbl, peanuaylowme Havmbornee BocTpeboBaHHble 3a4auu
TEKyLlero MOMEHTa, a TaKKe y3KoCrneuuanumanpoBaHHbIE 3a[ayvv, BblHECEHbl 3a pamKM pas3genoB U
npeacTaBneHbl OTAENbHO.

B HacTosilem pykoBoacTBe copepxaTtcs 6a3oBble cBeaeHuss o paboTe ¢ nporpamMmmamu, BXOOALWMMU B
OCI1PW, a Take Heobxoanmble TeopeTUYeCKMe CBEAEHNS.

O6wwnin nepeyeHb HOPMAaTUBHBIX [JOKYMEHTOB, MOMOXeHMs KOTopbliX peanusoBaHbl B OJCIPU,
npeactaBneH B CAWCKe nuTepaTypbl. [lepeyeHb HOPMATMBOB W APYIrNX WCTOYHUKOB, MPUMEHEHHbIX B
KOHKPETHbIX MporpaMmMax, ykaszaH B OnMcaHum aTux nporpamm.

Ona GonbwuHcTBa nporpamMm, Bxoaswmux B ACIMPU 2014, peanu3oBaHbl aHrosi3bluHble Auanoru um
aHrmnosA3blYHbIE OTYETLI MO NOMYyYeHHbIM pe3ynbTatamM. PaboTa Haa aHrnosi3bl4HBIM BapMaHTOM NPOAOIKaeTCs.

MepekntodyeHne A3blka OCYLLECTBISETCA Yepe3 CUCTEMHOE MEHIO MaBHOro OkKHa. BbI3oB cucTemHoro
MEHIO BbINOMHAETCS Npu MoMowm HaxaTtus Ha norotun OCIPU, pacnonoXeHHbI B JIEBOM BEPXHEM Yriy
rMaBHOro OKHa.

[ “ 3CMPK 2014. Snektpornenii CnpasosHuk Muxenepa. i ﬂ ESPRI 2014. Engineering Assistance Package.
BoccTaHoBMTE BoccraHoenTs
MepemecTute Mepemectuts
Pazmep Pasmep
— CeepryTe — Ceephyms

o PassepHyTo O PaseepHyTb

x  3akpeite Alt+F4 x 3akpbith Alt+F4
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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. TepemHoxeHue anwop (no dopmynam BepewarvHa, CumncoHa—KopHoyxoBa, a Takke 4YUCIEHHBIM
MEeToAO0M);

3. JlvHenHasa anrebpa:

— OnpeaeneHne obpaTHOWM MaTpuLbl;

— Cob6CcTBEHHbLIE 3HAYEHUS U BEKTOPA MaTpULbI;

— PelweHune cucteM nuHeNHbIX ypaBHEHWI;

— YMHOXeHue maTpuupbl Ha maTpuly (BEKTop);

BbluncneHne onpegenutens matpuubl.

HaxoxxgeHne 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 cogepxuT GonbLIon Habop Haubornee YacTo BCTPEYAKOLMXCA NMITOCKUX Uryp U 00 beMHbIX
Ten, ANs KOTOPbIX C MOMOLLb FeoOMEeTpUYEecKMX (QOpMyn OnpeaenstoTcs nrowagan, o6beMbl M nnowaam
NMOBEPXHOCTN COOTBETCTBEHHO.

[na Hayana paboTbl ¢ NporpaMmMoit BolGepuTe ABOMHBIM LLENYKOM HasBaHMe nporpammei.
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! OnpeaeeHHe NADMAAE H, 06BEMOE H NI0IAAE H NDEE PXHOCTH e 0tETPHUECKHX TEJT, BEP... Q|§|g|

-1 il MAOCKHE SHrYpEI

@ Kpyr

<= K.pyrosoi certeHt
~—

.+ Kpyroeof cextop
MpardayraneHME W nap

O Porad

2\ Tpaneuvna
HE TpeyronbHIK
0 Jnaunc

- E DeerHBIE TENE

A Koty

£ Nuparuga

@ MNpardan nprsta

@ NparmoyroneHei naps
[ TpeyronbHan yceseHH
b Yeevetnan mypamina
B YoevsHHi kot

Crerta

Fopryns

T*d? -
= 4071503
F 4

B Lunmap
1T}
O e F=n*rt
>
CHocamats | Eewon | |
Puc. 1.2

B pgwanoroBom okHe OnpegeneHve nnowagen, O6BbLEMOB M nowlagen MNOBEPXHOCTU
reomMeTpUYECcKUX Ten LLENYKOM MbILWM BbibGepnTe HEOOXOAMMYHO NIOCKYD 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 MNPsIMOYroNbHUKA, MapannenorpaMma, Tpaneuum Wnu TpeyronbHUKa, BbicOTa pomba,
nonyocb annunca;
BbICOTa NPsIMOYronbHWKa, napannenorpamMmma, TpaneLum Unm TpeyronbHUKa.

Pe3synbTaThl pacyeTa Ans NAOCKUX (uryp

F — nnowaab durypsl.
McxoaHble naHHbIe ANsi 06 beMHbIX Ten

-

pagnmyc OCHOBaHWSI KOHYyCa, paauMyc BepXHEro OCHOBaHWS YCEYEeHHOro KOHyca, paaunyc
umunuHapa, paguyc cdepslt,
pagnyc HWKHEro OCHOBaHUSA YCEYEHHOMO KOHYCa;

anameTp cdepsl;

pa3Mepbl CTOPOH MPSIMOYTONbHOIO Napannenenvneaa Uiy yCeYeHHoOM TpeyronbHON Npr3mbl;
BbICOTa KOHyca, Nupamuabl, NPsSIMOM MPU3MbIl, YCEYEHHOW MMpamuibl, YCEYEHHOro KOHyca,

UMNUHAOpPa;

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

PesynbTaTthbl pacyeTa Ansl 06 beMHbIX 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 €AMHMWYHBIX WM TPY30BbIX COCTOSHUA B 3MEMEHTaX KOHCTPYKUWMA MpU pelleHMn CcTaTU4ecKu
HeonpegenMMbiX CUCTEM MeToaoM cun. BbelumcneHnss npoBogdATca Tpems MeTogamu: 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 Tabynsauumn (Mnu WenykoM mbiwn) BeibepuTe cooTBeTCTBYOLWYIO antopy Nel u
antopy Ne2,

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

Pagno — kHonkown BblIOepuTe antopbl BHYTPEHHMX ycunui gns pacdeta — Usrubawwme MOMEHTbI,
MpoponbHbie cunbl, NonepeyHblie 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 packpbiBatoLiemcs cnucke Bolbepute eanHuLbl usamepeHus — T unm kH.

BeeguTte L — onuHy yyacTtka B MeTpax.

LLlenkHnTte 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 BepelwarnHa npoBoautCcA NpM OOHOW M3 3MOp, OYEpPYEHHOW Mo
HaKMOHHOW MPSIMOW, a BTOPOW — MpsMOyronbHon. NMpu BbluMcneHuM no dgopmyre BepelwarnHa ymHoXaeTtca
nnoLiab O4HON aNOpbl HA OpAMHaTY APYror 3Mopbl, PACNONOXEHHYI MO LLIEHTPOM TSXKEeCTU NepBowu;

dopmyna Bepelyarmna:

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

R, — B crnyyae, ecnvn ogHa M3 3Mop odepyeHa Mo kBagpaTHOW napabone vnn no HakMOHHOW NPSIMOW, a
BTOpas MO HaKMoHHOW nNpsiMoK, npumeHsaeTca dopmyna CumncoHa—KapHayxoga;

Rch — pesynbtaT ans npegplgylwimMx criydyaeB, a Takke Ans 6onee CnoXHbIX cryyaeB, MOXET ObiTb
nony4eH YUCMEHHbIMU METOOAMM.
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YcnoBHble 0603Ha4YeHUA Ha cxeme

W — nnowanb 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 3aaavy NNHENHON anre6pb|:
—  YMHOXeHune MaTpuULbl Ha BEKTOP,

—  YMHOXeHune MaTpuubl Ha MaTpuly;

— Bbluncnexwue onpepennTena matpuubl,

JIMHerHas anrebpa

— PelleHve crCTeMbl YpaBHEHWI; LI AMEETE BoSHOKHOT
— OnpegeneHune obpaTHOM MaTpuULbl; [AI[BI=[C] [15;:3;';“]“ CEEIT R CETY
— Bbluucnenve CODCTBEHHbIX 3HavYeHun n
COBCTBEHHLIX  BEKTOPOB  MaTpuLbl  (NUHeiiHas det[A]=4 e e |
LBl
npobnema cobCTBEHHbIX 3HAYEHWN). " )
K - [A] =[B] Halimi ofipaTHYK MATRHLY |
ypcopom wunu Tabynsumern BbibepuTe HeobXxoaumyto
onepauuo (leC. 14) [A').E]{Y}=0 BemHennTe coficTeeHH5E |
LLlenkHUTE MO BLIGPAHHOM KHOMKeE. e e
noaBmBWIEMCA ONANOroBomM OKH nomMouwb ano— Xp= PEWMTE CHCTEMY YpABHEHMEA
B no emc anoroBOM OKHe C MOMOLLbI0 paguo [Al{x} ={b} |
KHOMKKM BblGepuTe BMA MaTpuLbl: :
~ Matpuua obwero Buaa; i |[TE
— CummeTpuyHasa maTpuua; Puc. 1.4

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

YKaxute pasmep MWCXOOHOW MaTpuubl, nepemellas Kypcop MbillM OT JIEBOrO BEPXHEro yrna 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 KNaBuWKW MbIWWM B AMANOroBOM OKHE B COOTBETCTBYIOLMX MOMSX 3ajanTte
YUCIIOBbIE 3HAYEHUS ANEMEHTOB MaTpULbI.

AHanornyHo 3agante BTOPYO MaTpuULy Npu YMHOXEHUU MaTpuLbl Ha MaTpuuy.

LLlenkHnuTe no kHonke BblunMcnuTb.

B ouanoroBom okHe NosiBRsieTCs pe3ynbTupyoLlas MmaTtpula n HoBas 3aknagka Pe3ynbTaTbl pelueHus.

OrpaHuyeHne Ha NOpPSAOK pellaeMbiX 3af4ad pasHo 15.

1.4 HaxoxpeHue KOpHel NosIMHOMa

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 nporpaMMONn B packpbiBaloLEeMCs CNWCKe 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 otbopa, TO €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

BeluncnsioTtca 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, O KOPHEW TOMbKO C AEWCTBUTENbHOW UM MHUMOWN
YacTbl BMECTO OTCYTCTBYHOLLEN YaCTbio CTaBUTCS HYIb).

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

3ameyvaHue!!! CABS[P(X)] BbiBOAUTCA ANSa TOro, 4toObl MOMb30BaTeNlb MOr OLEHUTb KayecTBO
HaneHHOro KopHs. MlHorga BO3MOXHO MNepenoriHeHWe Npu BblYUCNIEHUN KOPHEW, Toraa B COOTBETCTBYHOLLMX
sYenKax MOryT CTOSATb BMeCTO Umdp cumsorbl 1.#IND, nonb3oBaTbCA TakMMU KOPHAMU HE peKoMeHayeTCs.
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1.5 WHTepnonauua pyHKUNN

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  MHTEpNONAUMM  yKasaHMEM  COOTBETCTBYHOLLEN  pagumo—kHomnku. JlnHenHas
MHTepNosnsLUUA npegnonaraetT UHTEPNONMPOBaHME TONbKO B 00NacTu 3afaHHbIX 3HavyeHun X; MHTepnonsaums
nonuHomom JlarpaHka JonycKkaeT He3HaYMTENbHOE OTKITOHEHNE UCXOOHbIX TOYEK U3 3aaHHOro agunanasoHa X.

MonuHom JlarpaHxa umeeT crneayoLwmi 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 Tabnvue Uckomble 3HaYeHUs PyHKUMKM BBeanTe 3HaveHns X npu KOTopbix Heob6xoaumo onpenennTtb

3Ha4yeHusa pyHKumN.
Haxmunte kHonky UHTepnonupoBaTthb.

PesynbTaTthbl pacyeTa

B Tabnuue WUckomble 3Ha4YeHUS (PYHKLUMM HaMNpoOTMB COOTBETCTBYIOLIMX 3Ha4YeHun X noasATcs
3HayeHust hyHKUMK, KoTopas ByaeT oToGpaxeHa Ha NosIBUBLUEMCS cxemaTudeckom rpadguke 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 APYryl0, a TaKKe BblYMCHATb onpeAeneHHbIi MHTerpan BBeAeHHOW 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 BbipaxeHun B KanbKynATop MOXHO WCMOMb30BaTb COOTBETCTBYHOLLME  KHOMKM

anrebpanyecknux u TPUroHOMEeTPUYECKUX PYHKLUMIA. MOXHO Takke BBOAUTb BbIpaXeHusi ¢ knaesmaTtypsl. [Npasuna
BBOAa (OpMYNn U (PyHKUMA JeTanbHO onucaHel B CnpaBke K nporpamme. [Ons BblMMCHEHUS 3HAYEHUSA
Bblpa)KeHUSA HaXXMUTE KHOMKY Bblunenure.

Mpu Haxatum kHornok KoHcTaHTbl mnu lNMepemeHHble Bbi3bIBAaeTCA AManoroBoe OKHO 3Ha4veHue,
uMmerollee ABe 3aKnafku C COOTBETCTBYHOLUMMM HasBaHMAMWU. AKTUBaUUS 3aknagkm KoHcTaHTbl nossonseT
BblbpaTb M3 3agaHHOro Habopa HeoGXOOUMYH KOHCTaHTy WM BCTaBUTb €e B CTPOKYy (hopmynbl, HaumHas C
nosuumm Kypcopa. [ina atoro TpebyemMyto KOHCTaHTy HEOOXOAUMO BbIOENUTb PAAMO—KHOMKOM U HaXaTb KHOMKY
MoaTBepAUTDL.

3aknagka lMNepemeHHble OManoroBoro okHa 3HavyeHue MO3BONSET XPaHWUTb M UCMOMNb30BaTb 3HAYEHUS
pe3ynbTaToB BblMUCIEHNS. [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 COOTBETCTBYHOLLYHO SYENKY, UCMONb3yst KOMaHAbI
SHIFT+INSERT unu CTRL+V. [Ina ucnonb3oBaHMs NepeMeHHoOn B cTpoke hopMyrbl AOCTAaTOYHO yKasaTb ee
nms.

3aknagka lMpeobGpasoBaHue eguHUL, U3MePEHUsi MO3BONISIET NEPeBOAUTbL eOUHULbI U3MEPEHUA U3
OfHOM cucTembl B apyryto. Kateropum eavHul namepeHusi, peanv3oBaHHble B NMporpaMmme, BblOMpalTcs n3
packpbiBatoLwerocs cnucka: Mepbl nuHerHble, Mepbl nnowagen, Mepbl 06bemoB, Mepbl AasneHus, Mepsbl
cunbl U Maccbl, Mepbl MoMeHTa cunbl, Mepbl yrnossle, Mepbl TemnepaTypHble.

3aknagka OnpepeneHHbIA WHTErpan no3BonsieT [And  BBEAEHHONO  BbIPaXeHWs  BblYUCIUTL
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 BbINOMHAETCA MHTErpMpoBaHue.
[na BblYMcNeHns onpefeneHHoro nHrerpana yHKUMU HaXXMUTE KHOMKY «=».

B cnyyae owWMOOYHBIX OEWCTBUMI B HWKHEM 4acTu aumanoroBoro okHa KanbKynsatop Bblgaetcst
coobLeHne 06 owmnbke.
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BnekmpoHHbIlt ClNPagoyYHUK VIHXeHepa

KHonka MapameTpbl no3sonsieT BbIbupaTh A3blk 0OLLEHUS, a Takke 3aJaBaTb KONMUYECTBO BbIpaXXeHUM
Ans 3anomuHanug (Hanpumep, 10 u3 nocnegHux BBeAeHHbIX). MOXHO Takke U3MEHATb HEKOTOPbIE NapaMeTpbl
CaMoro KanbKynaTopa:

— 3anyck npu ctapte Windows. lMpu atom B SystemTray (B OkHe, rae pasmelleHbl 4acbl) byaget
nomelleHa nuktorpamma HEd; npm ABonMHOM LWenyke nNo Hew 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, BbidbiBawowas Kanbkynatop, a ecnu cam Kanekynatop 6yaeT B 370 Bpems 3anyLleH, 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, BbIMOSHSAOLWIME BbIMUCIEHME KECTKOCTHbIX 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 FEOMETPUYECKNE XapaKTEPUCTUKM CeYeHust ANs UMeLMXcs B
HanuuumM TMNOB Hamboree pacnpPOCTPaHEHHbIX ceYeHuit (22 Tuna), onucaes MUHUMaNbHOE YMCIIO NapamMeTpPOB.
[ns 3anycka nporpammel BbiGepUTe ABONHLIM LLIENYKOM COOTBETCTBYHOLLMIA TUN CEYEHUsI B NOMe cresa.

3agaHue ucxogHbIX AaHHbIX

BbiGepuTe paccUnThiBAEMOE CeYEHNE HaXKaTUEM COOTBETCTBYIOLLIEH KHOMKN.

Bibepute eUHULbI
N3MEPEHUs UCXOAHbIX [AaHHbIX U1 [ [ e =]
pe3yﬂbTaTOB pacqua. Beifiop ceueHuMa WcxonHbIE AAHHBIE 1 NAPAMETPbI CENEHAR HAPACTEQUCTHRM CEYEHMA

° H= [ ve= [i5
3apgaiite HeoBXoanMble 0 < ! o e | .

WcxroaHeie PesynsTatos l:l Wy = |3F7556 cm3
=] - | oM - Boixoa Cnpaska \wa= [200088 o3

Puc. 2.2

napameTpbl ceyeHusi, 0603HaYeHHblIe @@ A - el

COOTBETCTBYOLMMN  OykBaMu  Ha @ % :2= l” o fi- oo -

NCYHKe. - & - fws

Py HaxmuTte kHonky Pacuer. @ @ Bl= g om ; %D:j
Pe3synbTaTbl pacyeTa: @ @ ﬁ o " o - B o
leomeTpuyeckne % @ @ W - [Zdzms o

XapaKTepUCTUKN CEYEHMI: @ oot neeporn k- [GEmE om

1
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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 CONPOTUBIIEHNUS.

2.2 napameTqueCKMe TOHKOCTEeHHble Ce4YeHUus

MporpaMma No3BOMSIET ONpeaennTb reOMeTPUYECKNE U CEKTOPUASIbHBIE XapaKTePUCTUKM TOHKOCTEHHOTO
ceyeHus1 anst Hambonee pacnpocTpPaHEeHHbIX TUMOB TOHKOCTEHHBLIX CEYEHWA.

Mpw BbI30BE NporpaMMbl NOSIBRSIETCS AManoroBoe okHO TOHKOCTEHHbIe CeYeHUA, B KOTOPOM 3a[aroTcs
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 Takke 3agaunTte MoAyIb ynpyroctu, Mmoaynb casura v war pa36VIBKVI cevyeHuna Oona BbINOJTHEHUA
pacyeTa.

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

Haxmute KHOMKY Cancel. ABTomaTuyeckum nosaBnAsgeTcs Auanorosoe OkHO Pacuet nonepevyHoro
ce4yeHnA TOHKOCTEHHOIro CTepXHs.

P93y11 bTaTbl pacyeTa

B pesynbTate pacuyeTa BblUMCMSOTCA reOMETpUYECKMe U CeKTopuasbHble XapaKTepUCTUKU CeyeHus, a
Tarke OTOOpaxarTcs 3Mopbl KOOpPAMHAT OCEN, 3nopa CeKTopuanbHOW KOopAMHaTbl M 3Mopbl HaNpPsXKeHW
(nocne 3apaHust ycunuii B cedeHun). [Ins oToGpaxkeHus anop B AUANOroBoM okHe PacyeT monepe4yHoro
ceyeHUs] TOHKOCTEHHOrO CTEpPXHSl B packpbiBaloLlemcsl Crnucke BbiGepuTe HasBaHMe COOTBETCTBYHOLLEN

3nopbI;
sle

C nomoLublo KOMaHAbI Onepauwu = U3MeHUTb ycunnusa ( ) npegocTaBndeTcA 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 OoTYeT ( )yantopbl NOMHOCTBIO UK oparMeHTapHO MOXHO
BCTaBMTb B OTYerT.

C nomoupbto 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 anga onpeneneHna LeHTpa XXeCTKOCTU COCTaBHOIo CeveHnd, a Takke LUeHTpa
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 CeyYeHvie UNu NnaH 34aHvst COCTOUT M3 3reMeHTOB. OneMeHTaMu NnaHa 3haHus sBnsoTes
CeYeHUs: KOMOHH (MPSIMOYrorbHEIE, KOMbLEBLIE Y KOPOBYAaTbIE) U CTEH (NMPSMOYTOMNbHBIE).

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 NO3BOMSIET ONPEAENUTL YCUMNUS B 3MEMEHTaxX CeYeHWUs OT OEUCTBUS BHELUHWUX cun. Cunbl
MOryT 6bITb, NPUINOXKEHbI KaKk B LIEHTPE Mace, Tak 1 B LIEHTPE XXECTKOCTU, a Takke B TOYKE C NPOU3BOMbHLIMYU
KOOpAMHaTaMM.

BHelwHWe cunbl MOryT 6bITb 3aaHbl B MCXOAHBLIX UMK B FMaBHbIX 0CsX. MPUBSA3KM TOUKM MPUNOKEHUS
TaKKe MOryT 6bITb 3a4aHbl B UICXOOHbIX UMW B MMaBHbIX OCHX.

15



BnekmpoHHbIlt ClNPagoyYHUK VIHXeHepa

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

Mo xomy pacyeTa onpegenseTcsl KpPyTAWMWM MOMEHT OT BHELWHMX cun. [MonoXUTENbHbIA KPYTALLUIA
MoMeHT MZ gencTByeT NpoOTUB YacOBOW CTPENKMX, €Crnn CMOTPETh C KOHLAa ocu Z.

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

3apaHue ncxoaHbIX aHHbIX

Kaxabli 3ajaBaeMblii 9N1IEMEHT pacrnofaraeTcs B NepBOn YeTBEPTU MCXOAHOW cucTeMbl koopauHaT Xo,
Y.
KaxxgoMy anemMeHTy Mo yMOM4YaHUIo NpMCcBanBaeTCs CBOSl, MECTHasi, CUCTEMaA MaBHbIX Ocel nHepumm Y,

KaxxgoMy anemMeHTy npucBanBaeTcsl NOPSAAKOBbIA HOMEP.
B cooTBeTCTBYHOLWMX NONSX BBOAA 3a4al0TCS:
— Mopynb gedopmauuun matepuana anemeHTa E;
— pasMmepbl NPSMOYrofibHOro unuM kKopobyatoro cedewu b u h, napannencHble COOTBETCTBEHHO
rmaBHbIM OCSIM MHepUMK anemeHTa Y, Z; ons KonbLEeBOro ce4YeHnst — 3TO COOTBETCTBEHHO HapPYXKHbIN
N BHYTPEHHUN JuamMeTpsbl;
— TOJLWMHbI CTEHOK kopobyaToro ceveHmst bl n hl;
— npuBaAskn Xc, Y¢ LeHTpa TsaKecTn anemeHTa k ocam Xo, Yo;
— Yrofl HaKMoHa Y rmaBHOM OCU MHepumn Z anemeHTa k ocun Xo.
B cooTBeTCTBYIWOLWNX MOMsIX BBOAA 33a4aKTCA BHELUHWE CWMbl, KOOPAMHATBI TOYKM UX MPUMIOXKEHUSA U
HanpaBreHue OeNCTBuUS.
OTobGpakeHne 3reMeHTOB Ha nraHe BbINONHAETCS Npy nomoLun kHonkn MepepucoBath.
Mpwn ycTtaHoBneHHoMm cdnaxke OTOGpPa3nTb OCU OIS KaXKAOro arieMeHTa oTobpakaeTcs NonoXeHne ero
rmaBHbIX ocen nHepuun Y, Z.
BbluncneHums npomsBogaTcsa nocne Haxartus kHonku Pacyer.

Pe3synbTaTthl pacyeTa

B pesynbTaTte pacdyeTa B COOTBETCTBYIOLLMX MOMAX BblAAOTCA:

— 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.

MonoxeHne ueHTpa XEeCTKOCTU Ha NiaHe oTobpaxaeTcs KpacHOM TOYKOW.

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

CoxpaHeHune 3aga4n BbINOMHSAETCS C MOMOLLbI0 KHOMKM COXpaHUTb.

Bca ykasaHHas uHopmauums, a Takke yCUnms B 3rieMeHTax CeYEHUS OT BHELLHMUX 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;

17
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AY = (Px-D-Py-A)E.

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

O6o3HaumMm: 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 i)

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 gk - 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 ]
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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
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— Az = T/ J7] & WaAPHUPHEIM OMMPaHMEN pUIr
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=/ TpeuronbHas pama
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,ﬁﬂ YaannTe anopy
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Yron* MorerT Tt
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Crpaeka
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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 HanpaBneHa cBepxy BHU3, TO OCb
Y1 ropusoHTanbHa 1 HanpasneHa 13 nnocKocTu
Ha Hac, a ocb Z1 HanpaBneHa cnpaBa Haneso.

[nsi Npon3BOMbHO OPUEHTUPOBAHHbBIX CTEPXKHEN:

— ocb Z1 Bcerga HampasneHa B BepxHee
nonynpoCcTPaHCTBO;

— ecnn ocb X1 HanpasneHa cresa Hanpaso, TO
ocb Y1 ropusoHTanbHa W HanpaeneHa Wu3
NOCKOCTN OT Hac;

— ecnu ocb X1 HanpaBneHa cnpaBa Haneso, TO
ocb Y1 ropusoHTanbHa W HarnpasneHa u3
NMOCKOCTW Ha Hac.

MecTHas Harpyska OpWEHTUPYEeTCH OTHOCUTENbHO — -
MECTHbIX ocel koopauHart. [1paBuno 3HaKoB ANg MECTHOM
Harpysku aHanorM4Ho npasuny Ans y3roBOW Harpysku.

Pabota c nporpammon 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 s s
OptAHpPOBdHHE CETKH
e MeTpa M LwWarm no ocu 2 (BeptukanbHas ocb) 4 n 3 meTpa.

Uermmasai - (@ Warnooou2  Koseo KonunuecTBo waros Bo BCeX criyyasx 3afante paBHbIM 1.
| 3 1] E | 1 Haxmute  kHonky  MNoaTBepanthb. Ha  skpaHe
T | [ B || B 1| [ s 0TOBpPAa3ATCA y3nbl CETKW, MOMEYEHHbIE CePbIMU KPeCTUKaMMU.

[ns 3agaHvsa cTepxHen BbI3OBUTE MYHKT MeHo PaboTta

£.000000 1 4.000000 1 m
= CTtepXHu (kHonka PucoBaTb cTtepxHu | Ha naHenwu
WHCTPYMEHTOB) 1 COEANHUTE Y3Ibl CETKN.
Mpu 3agaHuM CTepXHEW KHOMKM Mblwn  paboTatoT
cnegyrowum obpasom.
JleBas kHOMKa: NepBbIN LLENYoK — BbIOOP NepBoro yana,
&l Y &® o

BTOPOW LLIENYOK — BbIBOp BTOpOro yana. [paBasi kHomka: oTka3
OT BbiGOpa NepBoro yana.

Mowresprs | Drverams | Mocne opMUpPOBaHUS TEOMETPUN pamMbl BTOPUYHO
HaxkmMUTe KHOMKY PucoBaTb CTepXXHM, YTODObI AeakTUBUPOBaTb
Puc. 3.12 PeXUM 3a4aHUsi CTePXKHEN.

Otan 2. 3apaHue 3akpenneHun (onop) M NpPUMbIKAHUN
CTEepPXXHEW K y3nam (LuapHUpoB)

BbibepuTe He06X0AMMBIN TUN 3aKpenneHns ¢ NOMOLLbIO NyHKTa MeHio PaboTta = [Jo6aBuTb CBA3MU 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 ce4veHue

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 BbiI30BUTE NYyHKT MeHio Pabota = CeuveHue =

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 NOMOLK 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 3agaHust BTOpOro (M nocreaylowmnx) 3arpyKeHust BOCToNb3yWTecb MNyHKTOM MeHio 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 CTEePXXHW 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 BOCMONb3ynTeCh NyYHKTOM 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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BnekmpoHHbIlt ClNPagoyYHUK VIHXeHepa

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 pes3ynbTaToB TEKYLLEro 3arpykeHusi BOCMONb3yWTeCb MYyHKTOM 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 = YCUNUA Ha KOHLLaX cTepXHen (KHomMka i ).
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Pasoden «CmauYc»

!

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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Pasoden «CmauYc»

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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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

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
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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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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

3apaHue ncxogHbIX AaHHbIX
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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
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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
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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
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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.
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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 -

Homep Texywero yyactka |1
CceBaA wecTkocTe | 1000 T

=
o Cuna |7 T WarnBHan wecTkocTe | 2000 THE
AobasHTE | IA3MEHHTE: | ¥ aanMTe |
Homep yyacTka | BricaTa | Crna OCeEaA WerTKOCTE | M3rmbiHan MECTKOCTE |
1 3.2 7 1000 2000
2 3.2 14 1000 2000
3 3.2 21 1000 2000

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

50



Pasoden «CmauYc»

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.

51



BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

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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PesynbTaTthbl pacyeTa

—Z03.

-10.

.27

1588

.oez

21z

o2z

.47g

- ooo

- ooo

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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PC-CAINP [PenakTHpyembli copTame HT MeTannonpokara) - DV-B_TU_S @@@
dafin Mpaeka Bua OkHo 7P
B2 AT S 9 Fluf BEER,

NEpEYEHE COPTAREHTOE Ug-gn932_s r D¥-DOPOL_S D¥-B_TU_ S x &
T Poutrelles IA0 (steel.SRT) ~ Y! T Tw, W, Ix, &
T Poutrelles IPE-4 (Ipe-a.5rt) Bf HaumeHoEaHWe H, mw  EBf, MM - Thowm  Romm romm A, CM? rfu o
I Poutrelles IPE-R {Ipe-r.srt)

T Poutreles PN (Ipe.stt) r 19¢ |99 45 |56 |11 i 204 [16.01 |1300
I Poutrelles IPM (Ipn.srt) 236* 224 109 4.8 3 12 ) 24.5 19.22 | 2070
I Poutrelles P.A. (Pa.srt)
2061 198 100 5.2 7.6 11 0 25.7 20,17 | 1730
I 5 shapes (3-3HAPE.SRT)
I Schmale I-Trager (Lsrt) 2082 200 100 5.2 8.6 1 0 27,7 2174 1920
I W Shapes (W-SHAPE.SRT) +/_ 286+ 2534 (1195 |51 64 13 i 29 2276|3130
I AeyTaep C HEMEpanneneHbiH rp: T
T /EyTEER C HENEPANAEEHBINK (pE \s 2361 2Z7.8 110 5.4 7.9 1z 0 3t 2362 2660
AEVTAER C HENAPANNENEHEIMA MRS 2063 202 1004 |58 9.6 11 0 306 24.01 2150
I
I Asyraep o napannenerein rpars 2362 230 (110 (54 |9 12 0 325 (255|298
I AeyTaep C napannencHel rpaHs
T feyTa8p C napamientHbIm rpaks 2661 2576 (120 |56 (85 (13 i /.3 |27 |40
I S0 2042|140 5.5 6.5 13 0 35.9 2817|5210
I Asyraep c napannencriarin rpars 2363 2324 (1104 (5.8 (102 |12 |0 3.1 (2833 |33
I AeyTaep C napannencHel rpaHs
T AByTaED C NADANMEMLHBIMA rpaHs 2662 260 120 |58 9.7 13 i 3@z |29.97 4800
I AeyTaep C napanienbHei rpas 3061 297.6 140 5.5 8.5 13 0 41.5 3256 6320
I AeyTaep C napannencHer rpads
T AeyTEER C NEPANAEMEHEIH rpas 2663 zez.2 120 6.1 108 13 ) 42.2 3311|5020
E¥TIED C NapannenkHeIrk rpaHs . . . 2
I A 3EE* 343.6 155 [ 7.3 14 0 44,1 346 a6zl
I Aeyraep c napannenshii rpak: 3062 00 (140 |58 (97 |13 i 449 |35.23 |7070
I AeyTaep C napannencHer rpads
T fleyTaep ¢ napaARenEHbI rRaks 3561 3466 (155 |6 88 |14 i 487|382 |1000
I AeyTaEp C napannentHeiMk rpas 3063 3022|1405 (6.3 10.8 13 o 49.5 3884 | FEE0
I AeyTaep C napannencHel rpaHs
0" 392 1647 |65 7.9 16 0 52.7 41.35 | 1320
T CTO ACMY 20-93, HopmaneHee A8y
I CTOACKH 20-93, HopMansHee AB, 3562 350 155 & 10.5 14 1] 54 42,37 | 1160
I CTOACMH 20-93, Cneunanshiie a8 3563 324 (155 (85 [1L7 |14 i 59.5  [46.69 |1290
I CTOACKH 20-93, CneuMansHels A€ 1
T CTOACHM 20-93, fsyTaspeino P ¢ 40E1 395.8 165 6.5 9.5 18 0 60,1 47.16 | 158
I CTOACHM 20-93, feyTaepeino P ¢ 45E6* 4404 |179.4 |7 8.5 18 ) 2.9 49.36 | 1980
I CTOACHM 20-53, Kononneie asyTe 4082 a0 |1e5 |83 (1198 |18 |0 57 |s257 |1ss
I CTOACHM 20-93, KonoHHEIE ABYTE
T CTO ACHM 20-93, LLiporonanoks 4063 4024 (1656 |74 (131 |16 i T4 |sTe |
T CTO ACHM 20-93, WrpokononodHs e som e lamm - i s = Simt i
< > £ >
QTCOPTHRYATE NPOGKHIK Nepea coxpaHeruen, Moabop npoduned & nporpatme MAP-CTE MAST OT NepEOR CTPOKK TaBnkuel BHIE
Puc. 4.2

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 Npu NOMoLLM KomaHabl MeHlo Bua = Tabnuua matepuanoB. Kpome Tpex Tabnuy B copTtameHTe
copgepxutcs obwasa nHgopmaums, 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 CTbikyeMble OkHa = [lepe4veHb
COpTaMeHTOB, 4YTOObl NokasaTb ero. OTKpbITb hainm MOXHO Takke C MOMOLLbK KOMaHAbl 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 Tabnuubsl PC-CAIP, nomectns 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

YUT0ObI 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 BKITHOYMTL KOMaHaon Bup = MNMoka3saTb 3CKuU3.

lMpumeyvaHus:

1. MOXHO Takke OTKNIOYUTb WNN HaCTPOUTb MpOBepkM, KoTopble npoussoaut PC-CAlP, B okHe
HacTponkn KOHTpONbLHbLIX NPOBEpPOK, BoiOpaB NyHKT MeHto 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 = Tabnuuya
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 bann = 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 pacyeTy 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 nyHKkT MeHw PesynbTaTbl = BbINONHUTL NpoOBEpKYy 3neMeHTa (KHomMka ‘/) mnn

TRy
PesynbTathl @ BbinonHuTe noa6op anemeHTa (kHomka 7 ) AnNs 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 MeHio PeaynbTaTbl = Chnegylouwee cedeHue (KHomka =),

{“\::I -
PesynbTtathl = lMpeabiayuiee cevyeHune (kHonka *—), PesynbTaTbl = 3neMeHT B LilefIoM (KHOMKa o ).
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ﬂ CTK-CANP [PacueT ceueHHH 3/1eMe HTOB CTAbHBIX KOHCTPYHUMH] - [InemenT1] g@]@
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Imwpa N, Te Smwpa My, Te *m Smwpa Qz, Te Smeopa Mz, Te *m Smwopa Qy Te
\'\
e
.
™
[
s
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s
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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)

59



BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

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 NporpammHo, 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

Mocne BbI3OBa HUCNagawowero 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»).
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Tun coegrersin | Gra | Mapamerpes | Deapowess marepyans | Tun cosaurern C1314 | Mapamerpel | Coaposrbie waropusn |
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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.

VcxogHble AaHHble 1 pe3yrnbTaThl pacdeTa MoryT ObiTb OTOOpaXeHbl B BUAe oTyeTa.
Habop nposepok no CHwull [I-23-81* onpepensetca TUNOM COEANHEHUN N CEYEHUN ero 3MeMEHTOB,
TMNOM UCnonb3yembix 6onToB (6€3 KOHTPONMPYEMOrO HaTSXEHUSI UNU C MPUMEHEHUEM €ro - PPUKLUOHHBIX) U

COBOKYMHOCTbIO [OEWCTBYIOLIMX HA COeQUHEHWE Harpysok.

pacYeTHbIX MPOBEPOK ANA KaXaoro Buaa coeguHeHun:
anCOGLI,I/IHeHVIFl YroJnKkoB:
cpes 6onToB (6€3 KOHTponNMpyemoro 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 COeaMHeHUs (PPUKLNOHHBIE BonTbl) — n.11.13%;

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

NPOYHOCTb OcnabneHHoro cevyeHnsa Haknagku — n. 5.1;

Hwnxe npuBoaAUTCA nNepeYvYeHb BbIMONMHAEMbIX

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

n. 5.1.

MpucoeanHeHne CTEHKM Banku:
cpes 6onTtoB (6e3 KOHTpoONMpPyemoro 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 OCcNabneHHoro ceveHnsa Haknagku — n. 5.1.

Mpun pacyeTe pasnUYHbIX COEAMHEHUI (HaCOHHOrO MpokaTa WUCMOoJSIb3yeTCs COpTaMeHT MmeTansonpokarta
Pasgena «Ctanb». FeomeTpuyeckne paamepsl MMCTOBOTO NpokaTa 3afatTcs Nonb3oBaTenem.
B nporpamme peanv3oBaHbl cneayroLme NonoXeHUs 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. PacnonoxeHne oTBEpCTUi B
npokaTHbIX Npodunax. Pasmepbi»

n. 12.19* Ta6n.39 CHwl1 11-23-81*

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* CHwull 11-23-81* (bpUKLMOHHBLIE 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 MNPaBUMbLHOCTU 3adaHHOW WHdopmauuu. B npoTuBHOM criydae nepexop 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
nobylo 13 NpeablayLIMX CTpaHNUL, AN KOPPEKTUPOBKM NMBO 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 nporpamMMbl B CMUCKe MNPOTOTUMOB, PacnoioXeHHOM 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
COOTBETCTBYIOLUMX PafMO-KHOMOK HYXXHO yka3aTb BCce HeOOXOAMMble AaHHble NS nocneayollero pacyeta no

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

Mo BTOpOI?I 3aknagke Ctanu anemMeHTOB Ha3Ha4yalTCA CTanu AMs KaX4oro U3 afieMeHTOB COeUHEHMS.
ﬂepeKmoqume PEXMMOB OCYLLECTBIIAETCA C MNOMOLLBIO COOTBETCTBYHOLNX paano-KHOMOK!

— MNpodwmnb (Haknagka) n dacoHka 118 coeAMHEHUSA BHaXMNeCTKY 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
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¢ S et 20-40 M 235 370 230 360

™ Maprw cTanm no apyrim FOCT n TY

Bhixoa | MomMowe |

Puc. 4.20

Mpn aToMm aOns Kaxgoro anemMeHTa B cooTBeTcTBMM C Tabn.50* CHwull npepnaratoTcsi CrMCKM
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 uwHMoOpmMauUMOHHOM OKHe crpaBa BbIOAKTCA HOPMATUBHbIE U pacyeTHble COMPOTUBIIEHMS CTanu B
3aBMCUMOCTM OT TOMWMH (PACOHHOIO UMW NMCTOBOrO MpoKaTa Afs OTMEYEHHOr0 B COOTBETCTBYHLLEM OKHE
HavMeHOBaHus knacca (Mapku) ctanw.

Mpn HeobXoaUMOCTM HaMMEHOBAHWE UCMONb3yeMOW CTanM U €e MeXaHU4eCKMe XapakKTePUCTUKM OIS
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 3HadeHve auanasoHa TonwmH. Ecnn kakas-nmbo
XapaKkTepucTuka ctanu, 3agaHHon Bpy4YHyto, Oblna n3aMeHeHa npy NOBTOPHOM 3axofe Ha 3Ty 3aknagky, HO He
NOATBEPXAEHA, MPU Nepexoe Ha OPYrylo 3aknaiKy BblAaeTcs COOTBETCTBYOLLEE HAMOMUHAHMWE.

[Ona ¢acoHHOro npokata B PacCnoSyIOXEHHbIW Ha CcTpaHuue [MapameTpbl CoeAWHEHUst CMMCOK
HanmeHoBaHun gaHHoro Mpodmna BBOAATCHA TONLKO Te NPOUNN, TOMLWUHBLI NOSIOK KOTOPLIX YAOBNETBOPSAIOT
Ha3Ha4YeHHOMY AManas3oHy TOMWMH. B cnyyae 3agaHusa nonb3oBaTersieM Takoro guanasoHa TONWmMH OacoHHOro
npokaTa, Npounn ¢ KOTOpPbIMU OTCYTCTBYIOT B nporpamme CopTameHTe MeTannonpokarta, UCrnosib3yemMoro B
pasgene «CTAJlb», cnnucok HammeHoBaHMM oOcCTaeTcs NyCTbiIM W BblAAaeTCH COOTBETCTBYHOLLEE CTporoe
npegynpexgeHne o Heo6XxoaNMOCTU KOPPEKTUPOBKN AManasoHa.

[Ona nucToBoro npokaTta 3adaHHbI OuanasoH TOSWWH KOHTPONMPYETCS MEHee CTporo, Tak kak ans
yaobcTBa 1 pacumpeHust 6asbl copTameHTa NIMCTOBOrO MeTarnnonpokarta XxapakTepUCTUKN COOTBETCTBYHOLLIETO
arnemMmeHTa, Heobxogumble AnsA pacdeta OONTOBOro COeAMHEHWs, 3adaloTcs camum nonb3oBarternem. [pu
nepeoMm nepexofe Ha 3aknagky lMapamMeTpbl coeAuMHEHMA B Mone BBOAA TOMLWMHbI 3NIEMEHTA, KOTOPOMY
HasHayeHa nopobHas cTanb, BbLIBOAMTCA MWHMMAnbHOE 3HAYeHWe 3aJaHHOro [JuanasoHa, a 3aTeMm
nonb3oBaTenb MOXET U3MEHATL €ro, He BbIXOAS 3a Npeferibl ykasaHHOro AvanasoHa.

Mpu nepexoge ¢ 3aknagkm [MapameTpbl coeAuHeHUs K 3aknagke TpeboBaHua k 6Gonrtam
KOHTpONMpyeTCA COOTBETCTBME HA3HAYEeHHOro AunanasoHa TOMWWH PacoHHOro unu NUCTOBOrO MNpokaTa
COOTBETCTBYIOLLIErO 3reMeHTa M 3Ha4YeHWs TOMLMHbI, 3a[aHHOW B norne dneMeHTbl coeauHeHus. B cniyvae
HEeCOOTBETCTBUS BblAETCs COOTBETCTBYOLWEee coobLieHme n TpebyeTcsa nepeHasHayeHme gnanasoHa.

lMocne BbiBOpa knacca unu Mapku ctany HeobxoaumMo HaxaTb kHOnky HasHauutb. K aHanornyHomy
pes3ynbTaty NpPUBOAMT OABOMHOWM LLEMYOK MbIM Ha BblOpaHHOW cTpoke. MIHopmaums o 3agaHHOW ctanu ans
KaXkoro 13 anemMeHToB COeANHEHMS BbIBOAUTCS B PacnonoXeHHoe psaoM UHopMaLmMOHHOoe none.
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Bbibop kmacca unu Mapku CcTanM OCYyWeCTBAsieTCA AN 4YeTblpex [Ipynn KOHCTPYKUUA U Tpex
KNMmMaTU4eCKuX paroHOB B cooTBeTcTBMM ¢ Tabn.50* CHwul1 11-23-81*. B cny4yae BbiGopa ctanun, ocobeHHOoCTH
NMPUMEHEHWS1 KOTOPOW OFOBOPEHbI B MPpUMEYaHun K JaHHOW Tabnuvue, BbiaeTcs COOTBETCTBYHOLLEE COObLLeHMe.

BHumaHue! Ha3sHadyeHue cTanuv BbINOMHAETCH OTAENbHO AN KaXZoro M3 afieMeHToB coeanHeHus. Ons
3TOro HeobxoaMMo, NOCNefoBaTENbHO NEPEKNoYasd pagno-KHOMKN C Ha3BaHMSMU KOMMOHEHTOB COEAMHEHUS,
BblIOUpaTh M Ha3Ha4aTb CTanb AN KaX40ro n3 HUX.

TpeTbsi 3aknagka MapameTpbl coeAMHEHUsA MNpefHasHadeHa AN 3agaHus MHPOpMauMn O pasmepax
COeQIHEeHUS, AENCTBYIOLLMX Ha HEro ycunusax, AMaMeTpe M Knacce TOMHOCTU UCMNOoMb3yeMblX DOMTOB, YepHOTe
(pa3HOCTM HOMUHArbHbBIX AnamMeTpoB OTBEPCTUI 1 BONTOB) 1 O NPUBSA3KE LIEHTPOB OTBEPCTMIN Ans BONTOB.

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 nNapameTpax, puckax, onpegensoLlmx pacrnonoxeHne OTBEpCTUN Ans OONTOB B COEOUHAEMbIX
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
peKoMeHAOBaHHbIMU (pUCKK, pernameHTupoBaHHble TOCT 24839-81). B coeguHeHusix ¢ pa3meLLeHnem 6onTos
B LUAXMaTHOM nopsigke MUHUMaribHOEe PacCTOsiHME MeXOY WX LeHTpamMu OrpaHMyYMBaeTcsl Takke C y4eToM
BO3MOXHOCTM BbIMMCMATL €ro nrowagb TOMbKO B BEPTMKArNibHOM CEYEHMU MOMEepeK YCUnusi nMpu MNpoBepKe
0ocnabneHHoro cevyeHnst anemMeHTa.

Mpn HaBegeHMM Kypcopa MbILWM Ha NONSA BBOAA BEITMYUH PUCOK (PacCTOsSHMIA OT LeHTpa GonTta oo Kpas
anemMeHTa u Mexay LieHTpamMmu 60NnTOB B NOOOM HanpaBneHun) 1 3Ha4eHn KonmMyecTea LwaroB 60nToB B 060ux
HanpaBlieHNsX BbIAATCA WMHPOPMALMOHHbIE OKHA C yKasaHMeM WX [[OMNyCTMMbIX 3HayeHwi. [lporpamma
npoBepsieT 3agaBaemble pa3Mepbl Ha COoTBeTCTBUE TpeboBaHmnsam n.12.19* CHwull 11-23-81*.

Mpn nepBom 3axode Ha OaHHYK CTpaHuLy B MONsX BBOO4A FEOMETPUYECKMX pPa3MepoB 3fIEMEHTOB
BbIJAOTCS MX 3HAYEHUS (TOSLUMHBI), MUHUMAIbHO AONYCTUMbIE ANS COEAMHEHMA BonTamu, a B NOMnsx 3agaHus
PUCOK BbLIBOOSTCA WX MWHMMAnbHO AOMNYCTUMbIE 3HAYEHWs B Ka4yecTBE HauvamnbHbIX ANs AanbHenLen
YCTaHOBKM.

B none AnemeHTbI coeanHeHus Heobxoammo BbibpaTh Mpodmnb 1 HammeHoBaHue npoduns B H6ase
copTameHTa nubo 3agaTb BbICOTY M TonwwmHy Haknapgku, a Takke TonwumHy dDacoHku. [Ans coeauHeHus
HaknagkaMy M3 CBapHOro AByTaBpa B [AHHOM Mofie HeobXoaMmo 3adaTth LMPUMHY M TONWMHY MPOKaTHbIX
JINCTOB, N3 KOTOPbIX OH COCTOMUT, U TOJNLUUHY HaKNaaKu.

Mpn HaxaTum kHonku MeomMeTpuUYecKue xapakTepuCTUKU B AMAnoroBOM OKHE BbIBOAUTCS CrpaBOYHas
nHdpopmaLms 06 OCHOBHbLIX FTEOMETPUYECKMX XapaKTEPUCTUKaX ceveHnst npoduns.

Mocne 3apgaHua Yeunun, ykasaHusa Tpebyembix Knacca TouHocTtu, guameTpa 6ontos d, 1 YepHOTHI,
BO3MOXHOro 3afaHusi pasmepoB Xenaemoro 60nToOBOro nons s NoaATBEPXAEHUS BCeX MPOM3BeAEHHbIX
N3MEeHeHWI NnapamMeTpoB, BNMAIOLINX Ha onpeaeneHne AonycTUMbIX (MUHUMATbHbBIX U MakCUMarbHbIX) BENUYMH
puCOK, HeODOXOAMMO HaXaTb KHOMKY YCTaHOBUTb PUCKU. B criyyae HeKkoppekTHOro 3agaHus wunm
HEBO3MOXHOCTM nogbopa [JOnycTUMOro 3HayYeHMs 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 nepeHasHayeHun Mpodomna nnu 3HavyeHnst TonNWwmMHblI NOBOro afnemMeHTa 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 3HAYEHWIN 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 TpeboBaHus K 6ontam nNpu MCMNonb3oBaHUM GONMTOB 6€3 KOHTPONMPYEMOrO HaTSPKEHMS
npegnaraeTca cnucok mx KmaccoB NMPOYHOCTU, pernaMeHTUPOBaHHbIX K MPMMEHEHMIO B 3aBMCUMOCTU OT
Ha3Ha4YeHHbIX paHee YcnoBuM akcnnyaTauuun. [Npu 3agaHnm TemnepaTtypHoOro pexmnma paboTbl coeanHeHus
Hwke —40°C npegocTaBnsieTcs BO3MOXHOCTb BbIOOpa pexumMa sKcnfyaTauum B 0TanimBaeMom NoMeLLIEHNMN.

%] 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 ©
pacTtskeHuto R, 60nToB BbIOpaHHOro knacca. Hwke BbligaeTcs Takke MHMOPMaLMA O 3HAYEHMAX PacyeTHbIX
COMPOTUBIIEHNI CMATUIO COEAMHAEMbIX 3IEMEHTOB Ry, ANs TEKyLEero knacca TOYHOCTU, OnpefenieHHoro Ha
cTpaHuue MapameTpbl coeaUHEHNS.

Mpyn npumeHeHWn @PUKUMOHHBIX GonToB B none CoegMHEHUSA Ha BbICOKOMPOYHLIX OonTax c
KOHTPONIMPYEMbIM HaTsKeHMeM Bblgaetcd cnMcok Cnocob o6paboTkm (O04MCTKM) CoeAuHSIEMbIX
noBepxHocTen, rpynna Cnoco6 perynupoBaHUs HaTSXXEHUSA GONTOB U MHGOPMAUUA O MEeXaHU4eCKMX
CBOWCTBax BbICOKOMPOYHbIX 60OMTOB.

C nomowbio MbiKM Heobxoaumo BblOpaTb M3 CNMCKa OAMH M3 HOPMUPYEMbIX cnocoboB 0b6paboTku
NMOBEPXHOCTEN U onpedenuTb crnocob perynupoBaHus HaTskeHust 6onToB. [pyM 9TOM B MHGOPMAaLMOHHBLIX
Nnonsx NOsIBATCS COOTBETCTBYIOLUME 3HAYEHMS KOIDPULMEHTOB TPEHNS I U HAZEXHOCTH ;.

B tabnuue Mapka ctanu no NOCT 4543-71* HeoOxogumo BbiOpaTb Tpebyemyio cTanb M3 CMMCKa,
npegnaraemoro B 3aBMCMMOCTU OT Ha3Ha4YEHHOro paHee HOMVHAaNbHOrO AMamMeTpa pe3bobl.

PacueT BbinonHseTca nocne HaxaTus kHonku PaccunTaTts.

P93y11 bTaTbl pac4yeTa

Pe3yﬂbTaTbI pacyeTa BblAAKTCA Ha CTpaHuue I'Iapameprl coeguHeHUA, nepexon Ha KOTOpYyro
OCyLLEeCTBNAETCA aBTOMaTU4ECKN Nocne HaXaTtua KHOMKK Paccuurtatb. O 3aBepLleHnn BbINONMTHEHUA pacyeTa
CBMNOETENbCTBYET TaKXe akKTUBMU3aLNA KHOMKU Orvyer.
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%] BonToBke CoBaMHEHMS 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
m
I % + }_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
Pwuc. 4.23

B pesynbrate BblMUCNSETCS MaKCUMarbHbIA MPOLEHT WUCMOMb30BaHWS HeCylen CrnocobHoCTH
ocnabrneHHbIX CeYEHUIN ANEMEHTOB COEAMHEHMWS C YKa3aHNEM MX PACTONOXEHNSI Ha CXeMme.

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 p[ns ero npocMmoTpa wnu nocrieayowen neyartu.
Bo3MOXHO panbHenwee coxpaHeHUe KONMUW OT4yeTa C XenaembiM UMEHEM U pacrnonioXeHnem (C NOMOLLbIO
nyHkTa MeHio ®ann\CoxpaHuTb Kak...).

KoHTponb 3agaHHon nHdopmauum

Mpu nocnegoBaTenbHOM Mepexofe C 3aknagkM Ha 3aknagky OCYLLECTBASIETCA KOHTPOSNb AaHHbIX Ha
cooTBeTCcTBME TpeboBaHusMm CHuI1 11-23-81* no pacyeTy u NpoeKkTUpoBaHMO GONTOBLIX COEAMHEHWI, a TakkKe
MX NOSTHOTY M COrMacoBaHHOCTb. [1py HECOOTBETCTBMM AaHHbIX BblAAeTCa COoObLieHMe OQHOro M3 CreayoLmx
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, OMNOKMpyoLlee OanbHelwee 3agaHue

OaHHbIX N pacyeT ©e3 BbINOSTHEHUS UX KOPPEKTUPOBKN.

Mpn HasHayeHUn anemeHTam CcoeavHEHWUs cTanu, OCOBEHHOCTU MPUMEHEHUSI KOTOPOW OrOBOPEHbl B

Tabn.50* CHwuIM [1-23-81*, BblaaeTcsa COOTBETCTBYOLLEE NPpeaynpeXaeHne Co 3Ha4YKoM ],

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

3HayeHnss MapameTpoB coeAMHEHUM BCEX TUMOB MNPOBEPSOTCA Ha B3auMMHOE COOTBETCTBME Afls
JanbHenLWero KOpPPEKTHOro pacnofioxeHnss GonTtoB B coeauHeHuuM B cooTtBeTcTBum co CHwull [1-23-81*,
3agaHHble 3HaYeHUs TOMLWMH SM1EMEHTOB COEAMHEHUSI MPOBEPSIOTCS Ha:

— JOonyCTUMOCTb BbIOpaHHOro anameTpa ans coenHeHus 6ontamu (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 TpeboBaHusIM 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 YronkoB K hacoHke

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 cootBeTcTBUMU ¢ [OCT 24839-81

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

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

T=t, oNa npnucoeanHeHnn cnapeHHbIX YronkoB K pacoHKe

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

amin = 1.3d - ona BbICOKONMPOYHbLIX 6ONTOB C KOHTPONMPYEMbIM HATSHKEHUEM
(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, onNs npucoeanHeHnn cnapeHHbIX YronkoB K pacoHke

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

amin = 1.3d - ANst BBICOKONPOYHbIX BONTOB C KOHTPONIMPYEMBIM HATSDKEHUEM
(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 KPOMKaX
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 codeTalnldx 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

ecnm 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 NPUCOeaNHEHNST CNapeHHbIMU HaKnaakamm
amn = 1.5d (Ry,< 375MMa) wnn 2.5d
(Ryn>375MTl1a)
Cmin = 1.5d - npn 0Ope3HbIX KpOMKaxX
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 CNAapPEHHBIMU HaKNaakaMm
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>375MTMa)

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 - ons ans GpUKLUMOHHBLIX 6ONTOB

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, Bcerna yeTHoe
. Q;
4ibit | | ON
O My
- v
1 alls :
T T
cn. acn.
= IZ Amin (Cmin) < @ (c) < min(4d,8T),
| 1 T=min(t, ts), ANA NPUCOEOUHEHUS CTEHKM Barnkn OAMHOYHOW HaKNagKow MUnm
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 - Np1 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 npokaTHol 6anku
t i_k_f h Z —a >=t; + ks +2 — ons ceapHon 6anku
h—-n*s =2z
n=0
ki= 3

B HekoTOpbIX cny4asix HEBO3MOXHO KOPPEKTHOE onpeferieHne MUHUMAasbHbIX 3HAaYeHW PUCOK U3-3a
NOMbITKN COEONHEHUs] ANIEMEHTOB HEOOMYCTUMbIX COYETaHUA TOMWMH MpW 3a4aHHbIX CTansx Ans TeKyLlero
OnameTpa oTBepcTusa. OTO 03HAYaET, YTO MPU AAHHLIX NapamMeTpax MMHUMANbHO AOMYCTUMOE 3HAYEHNE PUCKU
NpeBOCXoANT MaKkcumarnbHoe, onpegensiemoe cornacHo Tabnuue 39 CHUIM 11-23-81*.

Mpn atom pns ygobcTBa Monb3oBaTensi B 3aBUCUMOCTM OT TEKyLLEro pexuma paboTbl BO3MOXHbI
cnepywowmne peakumy nporpaMmmel. [Npu nepeom 3axofe Ha cTpaHuuy MapameTpbl coeagMHEHUs AN TEKYLLEero
COEAVMHEHMUST UM MOCIE 3HAYUTENbHBIX U3MEHEHUA WCXOOHbIX MapaMeTpoB, pacCMaTpyMBaeMbiX Kak HOBas
3ajadva, B COOTBETCTBYHOLLME MONA BBOAA B JAHHOM Cllydae BbIBOAATCA MUHMMAanbHO OOMYCTUMbIE 3HAYEHMS
TOMWMH 3NEMEHTOB U pucok. [locne nepeHasHavyeHus Kakux-Nnnbo napameTpoB, MNpeacTaBreHHbIX
nonb3oBaTeN Ha [aHHOW CTpaHuUEe W MOCNeaylLwero Ux MOATBEPXOEHUS KHOMKOM YCTaHOBUTb PUCKM,
BblOaeTcsl NpeaynpexneHne o HeCOOTBETCTBMM Ha3HAYEHHBLIX PUCOK Mpegenam OOoMyCTUMOCTU C yKaszaHUeM
MUHUMarnbHO OOMYCTMMOro 3HadeHuss T (cM. Bbiwe). [ns BbIMONMHEHMS OanbHENnWero pacyeta B yKazaHHOM
cnyyae TpebyeTcs KOppEKTHOE nepe3afaHne LaHHbIX.

4.8 XonogHorHyTble npodunu

lMporpamma npegHasHavyeHa ANs MPOBEPKUM CEYEHUN U3 XOMNOAHOMHYTbIX CTamnbHbIX wWBennepos u C-
obpasHbix npocdunen npomssoactea OO0 «bant-Mpodunb». MNpoBepkM BBIMOMHAWTCA B COOTBETCTBUM C
«PekomeHgaumssMn No NpPOEKTUPOBAHMIO, M3TOTOBMIEHWKO M MOHTaXy KOHCTPYKLMIA Kapkaca MarnoaTaXHbIX
30aHUN M MaHcaph W3 XONOAHOIHYThIX CTalnbHbIX OLMHKOBaHHbIX MNpodwunen npoussogctea OO0 «bant-
Mpodounb» nog peq. 3.J1. AnpymsiHa.
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PaboTta ¢ paHHOWM MporpaMmon aHanormyHa paboTe ¢ nporpamMmon «PacyeT CeYEeHUN SNEMEHTOBY

(n.4.2).

[wvanoroBble OkHa ANs 3a4aHUsA UCXOOHbIX AaHHbIX — NPeAcTaBneHbl Ha puc. 4.24 — 4.27.
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5 PA3[JEJ «XXene306eTOHHbIE KOHCTPYKLIMUY

PA3LEJT «XKene3obeToOHHbIE KOHCTPYKLUNY COAEPXKUT CEPUI0 NporpaMm Ans pacyeTa pasnuyHbIX TUNOB
ene3o0beTOHHbIX KOHCTPYKLUWIA — CTepXXHen, 6anok, nnuT, obono4ek:

— Xapaktepuctuku 6eToHa;

— CopTamMeHT apmaTypbl;

— Ankeposka apmaTtypbl no ACTY 3760-07;

— CeyeHnsi xene300eTOHHbIX 3NTIEMEHTOB;

— PacuyeT xene3obeToHHON 060M04KY;

— PacueTt xene3obeToHHOM BanKN—CTeHKW;

— PacueT »xene3obeToOHHOW NNUThI;

— [naBHble 1 9KBMBaNeHTHbIE HaNPSKEHUS B Kene3obeTOHHbIX KOHCTPYKLUUSIX;

— YcuneHvne KOMMO3UTHLIMU MaTepuanamu;

— [Mpo4YHOCTb xene306eTOHHOrO CThiKa Ha COBWT;

— [lpoBepka 6ETOHHbIX CeYeHnn, apMMPOBAaHHbLIX HEMETanNIMYeCKoNn KOMMNO3UTHOW apMaTypoun;

— TlpoBepka TpyOOOETOHHbIX CEYEHNI;

— TlpoBepka ceveHnit cTanebeToOHHbIX KOMOHH.

SENEN

SAEKTPOHHbIM CMPABOYHMK MHXKXEHEPA

£ XApUKTEPUCTUKU BeTOoHA

npﬂBEAEHbI CMNpae0yHbIE AaHHBIE N0 HOPMATUEHEIM U PACHEeTHEIM CONPOTHUENEHWARM BeToHa Ana npefenbHblx
CTaAbHBIE COCTOAHMA NEPEOA M BTOPOA rpyNnLL.

KOHCTPYKUHH

¥ CopTrameHT apmarypsl

”pMBe,D,eHbI CNpaeoMdHble AaHHbIE O pacueTHoﬁ nnowanun u TeOpeTM\leCKOl’I Macce NOroHHOro MeTpa apMaTtypel B
3@BMCUMOCTH OT KONKWYECTEa W AWaMeTpa CTeP>KHA. Tarkcke HarnAAHO NOKa3aHo CYLeCcTEOBAaHWE HOMEHKNATY b
M(eAesoSeToqule

AWAMETPOB B 3aBUCUMOCTH OT Knacca apMaTtypel.

KRHCSTRYKLHH AHkepoBka apmaTtypsel no ACTY 37460-98

- Mporpamma npeaHasHaveHa ANA onpedencHua HeobXxodUMOoR ANKHE 33BEAEHUA aPMATYPHOMD CTEKHA 34
ceueHue, B KOTOPOM OH A0/KeH o0BecneyneaTe BOCNPUATHE AEACTBYHILMY B CEYEHMW YCUNMA. AHKEpOBKa
ApPMaTYPHEIX CTEPXKHEH NPOMIBOAWTCA B COOTEETCTEMM C HopmaTueom JCTY 3760-98 «Mpokat apmatypHeii ana
KeNne30BeTOHHBIX KOHCTRYKUMAS.

=
L L L]
; KameHHsle 1
APMOKAMEHHbIE
KOHCTPYKLHH CeYeHus eAae306eTOHHbIX 3AeMEHTOB

Mporpamma NpeaHasHaveHa 4nA pacyeta KenezoBeToHHbIX CEYeHUit N0 NEPEOMY M BTOPOMY NPEensHOMY
“ COCTOAHMK) B COOTBETCTBHMM C PAZHUNHBIMA HOPMATUEHBIMK [ OKYMEHTAMM.

‘ AepessHHble . PacyeT X/6 060A0HKH
KOHCTPYKLMH . MporpaMma NpeHAZHAYEHa ANA PACYETA APMAPOBAHUA NAACTHHYATEIX KeNe30BETOHHBIX KOHCTRYKUMH CO

Puc.5.1

B pasgene ncnonb3oBaHbl cnegyowme HopMaTUBHbBIE LOKYMEHTbI:

— CHwuIM 2.03.01-84* «BbeToHHbIE 1 Xene306eTOHHbIE KOHCTPYKLUNY;

— [locobre no nNpoeKkTUpPOBaHMI0 OETOHHBIX U XENe300EeTOHHBLIX KOHCTPYKUUA M3 TSHKENbIX UM JIEerkmx
6eToHOB Oe3 NpeaBapuTENbLHOrO HanpskeHust apmaTypbl (K CHulM 2.03.01-84);

— CHwuIM 51-01-2003 «BbeTOHHbIE U XeNe306eTOHHbIE KOHCTPYKLNNY;

— CI152-101-2003 «beToHHbIe U Xene306eToHHbIE KOHCTPYKLUUKM 6e3 NpeaBapuTEenbHOIo HanpsXXeHus
apmarypbl»;

— CI63.13330.2012 «beToHHbIE 1 Xene306eTOHHbIE KOHCTPYKL MU, OCHOBHbBIE MOJTOXEHUSA».

— [locobue no npoekTMpoBaHMo BETOHHBIX U Xene306eTOHHbIX KOHCTPYKUUN 13 Tsxenoro 6etoHa 6e3
npeaBapuTenbHOro HanpsxxeHus apmaTtypsl (k CIN 52-101-2003);

— EBpokopg 2. PacuyeT xene300eTOHHbIX KOHCTPYKLMIA;

— [OCTY 3760-98. MNpokaT apMaTypHbI NS Kene3obeToHHbIX KOHCTPYKLNIA;

— HOCTY 3760-2006. MNMpokaT apmaTypHbI ANd )Xene3o0eTOHHbIX KOHCTPYKLMWI;

— TCH 102-00*. XKene3obeToHHbIe KOHCTPYKLMK ¢ apmaTtypoit knaccos A500C n A400C.
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5.1 XapakTepucTtukum 6eToHa

Mporpamma cogepXuT cnpaBOYHble AaHHbIE MO HOPMATUBHBIM U pPacyeTHbIM CONPOTUBEHUAM GeToHa
ONns npefernbHbIX COCTOSHUI NepBOM U BTOpoW rpynnbl B cooTBeTcTBMU cOo CHuMIM 2.03.01-84* «beToHHbIE 1

Xene306eTOHHbIE KOHCTPYKLIMMY.

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 nepBbiIM 1 BTOpPbIM npefesfibHbiIM COCTOAHUAM, a TaKXe

MoAyrnen ynpyroctm Heo6xoamMmMo NepekntoYnTbLCA Ha COOTBETCTBYHOLLME 3aKMaOKY;
VimeeTcsa BO3MOXHOCTb MPOCMOTpa xapakrtepuctuk 6etoHa 8 MMa un Krc/cm®.

5.2 CopTamMeHT apmaTtypbl

lMporpamma cogepXuT cnpaBoydHble AaHHble O pacyeTHOW Nnowaan U TeopeTUYecKom Macce MOroHHOro
MeTpa apMaTypbl B 3aBUCUMOCTM OT KONMYECTBA N AUaMeTpa CTepxHen B cootTBeTcTBum co CHull 2.03.01-84*
«BbeToHHbIE 1 Xene3obeTOHHble KOHCTpyKuMm». HarnsgHo oTobpaxaeTca HOMEHKNaTtypa OUaMeTpPoB B
3aBUCUMMOCTM OT Kracca apmaTtypbl. [lporpamma cHabXeHa HEeKOTOpPbIMM BCMOMOraTeslbHbIMU PaCYETHbIMU
yHKUMAMU — onpedeneHue COOTBETCTBUS KOMMUYecTBa M AMamMeTpoB CTEPXHEW Ans 3aJaHHoW nrowagu, a
Takke BO3MOXHOCTbIO MPOCMOTPpA Nrowaan nornepevyHoro ceyeHust apMaTtypbl B 3aBUCUMOCTM OT 3aaHHOro

Konun4yecTtBa CTep)KHeI7I .
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|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 nnowjaan nonepevyHoro ce4eHus Npu Konm4vecTse CTEepXKHeMn, OTNINYHON
oT 1 -9, Heobxoammo B okHe KonnyecTBO cTepXKHeW BBECTU HEOOXOANMOE Lienoe YNCho.

Y106kl MPOCMOTPETL HEOOXOAUMOE KONMMYECTBO CTEPXKHEN PasnuMyHbIX AMaMeTpoB ANns yAOBMNEeTBOPEHUS
3agaHHonm nnowaau, Heobxoaumo B okHe PacuyeTHas nnowanb BBecTu Tpebyemoe 3HadveHue. [Nocne atoro B
Tabnvue PacyeTHas nnowagb NOMEPeYHOro CeYEeHUsl MpPU KONM4YecTBe CTEepPXKHEM KPacHbIM LBETOM
BblJENNTCA HeobXxooumoe KONMYEeCTBO CTEPXKHEW HanpoTMB KakKOoro W3 AMaMeTpoB, ecnv  nnowlagb
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 HeobxoAMMON AfWHbl 3aBeeHNsA apMaTypHOro CTepXKHS
3a ceveHue. ApMaTypHbI CTepXKeHb AOSMKeH obecrneynBaTb BOCNPUATME AENCTBYIOWMX B CEYEHUN YCUMUIA.

AHKepOBKa apMaTypHbIX CTEPXKHEN NPOM3BOAMTCSA B cooTBeTCTBMU C PekomeHgaumamm k «QCTY 3760—
07 MNpokaT apMaTypHbIn A5 Kene306eTOHHbIX KOHCTPYKLNAY.

OnpegeneHve ANWHbI aHKEPOBKN apMaTypHbIX CTEPXXHEN peanu3oBaHo ANs ropU3oHTarnbHbIX 6anok u
nnuT.

BenvunHa AnvHBI @HKEPOBKM BbIYUCNAETCA Kak ANs OTAENbHbIX, Tak U ANs CABOEHHbIX CTEPXHEWN.
CABOEHHBIMU CTEPXHAMU CUYMTAIOTCA CTEPXKHW, Y KOTOPbIX PacCTOsHME B CBETY MeEHblUe AvameTpa 3Tux
CTEPXXHEN.

B kavecTtBe 3awMTHOro Cros Ans yrrioBOro apMaTypHOro CTEpPXHS BblIOMpaeTcsl 3HaYeHVe MeHbluee U3
ABYX: BEPTUKaNbHOrO U rOpU3OHTaNbHOro. [ns NMpOMEXYTOYHbIX CTEPXHEW 3aluTHBLIA CNow 3agaetcs Oo
rpaHu, y KOTOPON OH PacnONOXEH.
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AHke poBxa apmatypil (ACTY 3760-07) @ E
Knacc apmatypel  |AS00C d=8-2 |  AuameTp cTep#HA, M 18 hd [ CaeoeHHocTE
Mapka BeToHa BZS -

Mnolwaak sp-pel, TREOYEMOR N0 pacyeTy FAUWATHEIR CIOH, bt =0

(A5, req), MMZ
PaccTosHHe B CEETY MexAyY | 1on

5 MNoWAAE Sp-phi, hakKTHYECKH YCTAHOBNEHHDR  ©1 R RHArH (b, pir

(A5, prosd, MMz
Bk HANpAXEHHOrO COCTOAHKSA:

. ¥ PACTAHYTAA SPMATYRE B
BENHYHHE CHMMAHILLErD HANPAMEHHA, ASACTEYHILLEND PACTSHYTOM BETOHE

NEPMEHAHEY TAPHD aHKepyYeMOoMy CTepsHI, MMNa
Pq 07 -
THM 3NeMeHTa!

war, MM | 100 AHaMeTp, MM |10 - THN aHKEPOEKH
[v Banka

11

PacnpeAenvTeNEHaA apMaTypa

PacnonoweHHe SHKEPYEMOND CTER#HA OTHOCHMTENEHD PAcAPEAENHTENEHDA 3pMaT. F—

L ‘ 2 - # - aHKEpYEMBIR CTEp¥EHE C

PesyneTaTel pacdeTa

OTUET |

Lan | 377,329 M
| d
4 |18 KT MogpobHee. ..
Lan

OTMEHS ‘ Cnpaeka |

Puc.5.4

Mnowage ceyeHus pacnpegeneHHonm apmatypbl D Ag;, pPacnofnoXeHHOW Ha AnuHe |y, BbluUCnAeTCS
NporpaMMHO  METOAOM  MOCMeAoBaTENbHOro  NPUONMXEHUs Ha  OCHOBaHWM Wwara W avameTpa
pacnpegenuTensHon apMaTypsbl.

BennuunHa cxumarowero HanpsbkeHuss B 6etoHe (0y,), AENCTBYIOLWEro NEprneHanKynsapHO aHKepyemomy
CTEpXHI0, onpegenseTca AgeneHMem OnopHOW peakuun Ha nnowagb onvpaHns aneMeHTa.

3HayeHne koadpduumneHToB @1 1 P2 BbLIYUCNAETCA Ha OCHOBAHWM TUMNA aHKEPOBKU U COOTHOLLEHWUS
AVaMeTpoB aHKepyeMoro 1 pacnpenenmnTernbHOro CTEPXKHEN.

KoadhuumneHT @4 yumTbiBaeT NOMNoXeHne apmatypbl Npu 6eToHMpoBaHUM 1 onpegensieTca no tabnuue
12 PekomeHgaumn.

Heobxogumee ncxoaHble AaHHbIE 3a4al0TCA B 4ManoroBOM OKHeE.

Mpun HaxxaTum Ha KHOMKy MoapobHee Ha 3KpaH BbIBOAUTCS NPOMEXYTOYHbIE pacyYeTHbIE NapaMeTpbl.

B pesynbTate chopmupyeTcs otveT B html - dpopmaTe. Bug otyeTa npeactaBneH HUXe.

UcxogHble pgaHHbIe

Hopwmbl OCTY 3760-07
MaTtepuansbl

[dnameTp aHKEPYEMOro CTEPXKHS, MM 18

Mapka 6eToHa B25

Knacc apmatypsbl A500C d=8-22
3allMTHbIV CNon, MM 30
PaccTosiHue B CBETY Mexay CTEPXKHAMMU, MM 100

Tun anemeHTa: 6anka

PacTtaHyTaa apmaTtypa B pacTsaHyTOM GeToHe

Mnowaab ap-pbl, Tpebyemor No pacyeTy, Mm2 3
Mnowaakb ap-pbl, PakTUHECKMN YCTAHOBIEHHON, MM2 59
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BenuunHa  cxumarowero  HanpsXkeHusi,  OEWUCTBYOLLEro  nepneHaukynsipHo 4
aHKkepyemomy ctepxHto, Mla

Lar pacnpegenutenbHon apMmaTtypbl, MM 100
HdnameTp pacnpenenuTensHOn apMaTtypbl, MM 10

Tun aHKepoOBKK N
PacnonoxeHne aHkepyeMoro CTepXXHa OTHOCUTENbHO pacnpeaennutensHon apmar. —
Pe3synbTaTthl pacyeTa

Ib BbasucHas anvHa aHKepoBKKU, MM 1257.76
lan,min MuHuManbHaga onmMHa aHKepOBKKU, MM 377.329
Lan_ PacuyeTHas anuHa aHKepoBKK, MM 53.5639
Lan [nvHa aHkepoBKU, MM 377.329

5.4 Ce4yeHus xerne3obeTOHHbLIX 3NIeMeHTOB

I'Iporpamma npegHasHadyeHa Aand rlop,60pa apmaTtypbl B Ce4YeHuax Kene3obeToHHbIX 3MIEMEHTOB MO
nepesomMy " BTOpoMy npeneribHbiIM COCTOAHNAM B COOTBETCTBUU C Pa3JSIMYHbIMU HOPMATUBHbIMU OOKYMEHTaMMW.

- [

& E |7

THN CEYe WA

CTEFAEHE

KONOHHA BAMNKA

Tun yorami Tun yckaui Tun ycuaui

N: y: Mz My: Mip: Oz

=

Tun ceueHii

3

CEEHHH

1]
A
+

N CEMEHMH

T

PACHETHEIE YCHAKMA

= OFH=

@ AprMpOBSHUE | M ‘ My | Mz,1*m | Mkp,1%_~
hl g '—‘ 1 2 A0 Hecurmerpusos 26215 341 455 5|
_I;v_rlhz 20| ecuerpuitos 244,08 132 135 3
| b R 3 |Hecummerpunoe 2564 1.58 616 Al
4 HECHMIMETDHUHOE -256.83 309 486 g
| EI i) I ES M 5 |necummerpusnos 22915 1.78 558 7
b [20 b1fsn 6230 YR T F—— 15236 T ERE 3
CHMMETPH4YHOE
H oz || A4 a2 |4 3 P
HECHMMETPHYHOE
Iy cwmd | - Marepuane 10 s
e vt | |Hoprne[CHuT 5201.0 =] [T [
Apraarypa:
Wy o3 || nonaneman [A500 v
w2 M3 || ponepestan [A240 =
o oM [
PYKTHEHAA W
Ze oM | Beran E20 -
PacyeTHele aHHEL, M Koo, ycnosuin padore BLMOAHMTE PACUET MO APEASAEHEIM  — LUy
IPHHA PACKPBITAA TELLIH, Hibt
L 32 bz |1 b4 [0.85 ol MpogomTensHos packpemve |03
Loy 224 OTHOGHTENEHEA ENSHHOCTE
oy HenpoaonsureneHos packperqe (0.4
Loz 224 vba |1 sosaura, [%) ’80— ? pesth ’7
Lassiy MNepepucosaTs MNpaguna aK I OTreHa ‘ Cnpaeka ‘
For Help, press Fi Lozfiz Q SHEKOE
Puc. 5.5

3apaHue ucxoaHbIX AaHHbIX

Mpy BbI3oBE MporpaMMbl B AMArOrOBOM

McxogHble fgaHHbIe 1 pacyeT (KHomnka ok ).
B onanoroBom okHe Tun ceyeHum BbibepuTe HeOOXoAMMbI TUN CeYEeHUA Mo TUMY YCUITUA N HAXMUTE

OK.

okHe PacuyeT ce4vyeHuW BbLI3OBUTE MYHKT MeHK [aHHble =

B guanoroBom okHe CtepxeHb, KonoHHa unu Banka (B 3aBucMMOCTM OT BblOpaHHoro Tuna ycunun)
BblibepuTe B none Martepuansbl B packpbiBatoliemcs cnvcke Hopmbl Heo6xoaMMble HOPMaTUBHbIE JOKYMEHTDI,
C y4eTOM KOTOpbIX ByAeT NPOM3BOANTLCS pacyeT.
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B OnanoroBoM OKHE 3anosHSTCA COOTBETCTBYIOLLME OKHA Pa3MeEpOB; YKa3biBalOTCS MPUBSA3KA LIEHTPOB
TSDKECTM apMaTypbl 4O KpariHUX HKHEN (BepxHen) ombp ceveHns (al) n kpanHux 6okoBbIxX (a2) pubp ceyeHus;
M 3anofHATCSA BCe HeobxoauMble XapakTEPUCTUKM B COOTBETCTBMM C BbIOpaHHbIMWU HOPMAaTUBHBIMY
OOKYMEHTaMu.

Mpn HaxaTtum kHonku lMepepucoBaTb B MacwTabe GyneT nepepmcoBaHO CeYeHUe B COOTBETCTBUM C
3afjlaHHbIMK pa3mepamMu, a Takke B none FeomeTpuyeckne xapakTepucTukm OyayT nokasaHbl pacCYuTaHHbIE
reoMeTpuyeckne XxapakTepucTukn 3a4aHHOro CeYEHNs.

Mpn HaxaTum kHomku lMpaBuno 3HaKOB OTOOpaXaeTcs B OTAENIbHOM OKHE CXeMa MOSIOXKUTENbHbIX
HanpaBfeHUn yCUnun B CeYEeHUM ANeMeHTa.

3anonHseTtca Tabnuua PacyeTHble ycunus.

Mpun HaxxaTum kHonkmn OK BbiNonHseTcst nogbop apmarypbl.

PesynbTaTthbl pacyeTa

B pesynbTate pacyeTa Ha 3kpaH OyoeT BbldaH OTYeT C 33adaHHbIMU WCXOOHBIMU AaHHLIMU U
pesynbTaTtamu nogbopa apmaTypbl.

) arm1 - PACYET CEYEHHA SEE
@aiin Bua  JsHHel  Ooowe
S = 7
— HopmblCHWM 52.01.03 MaTepuans! Pac4etHble Kﬂaﬂ]ﬂ]leLweHTbl
JASZ A2 MeaMETRHUBCKUE XAPAKTRPUCTUKK, CM EeToH B20 ANHHGBIL W YENOBMA pRA0TLI
b =50 Wy=12315.8 Npog apn 4500 L=32 bz =1
lless [esd| v 1 =60 Wiz =0040.82 MonepeuH. apm 4240 Loy =2.24 Vb =085
F =1800 Yo =227776 Loz =234 Yh3 =1
_IQEAE‘“J Iy =380000 Zo =31 B6ET ;”:fmz;f‘:"a“ M Loyiy=152
P Iz=246111 Loziz=19.2
OTHOCMTENLHAA BNAKHOCTE BO3AYa, (%) =80
LUHpKHE PAcKPBITMA TREWMH, MK
NpoAonHTENEHOE =0.3 HENPOAONXHTENEHOE =0.4
2 n MonepedH MonepedyHan apmatypa, c2
E pogoneHan
= 3 VEUAMA, T M g apm, CM2In.m NpM Ware XOMyTOE, MM
= 2 S apmarypa, cM2 ofiwan Fxomy
= H 3 BT 0T Kpyd From,z
& I My | Mz | mkp | oy | 0z aS1 | As2 | AS3 | As4 | asvi | agvz | 100 | 150 | 200 | 300 | 400
MonHas gpmaTypalc yeTon 06pE30BE3HHA TREWHH
1| wecww |zs21s| 341 | 455 | 0@e | 134 | 118 | 118 [ 3613 [ 3613 | 5204 | 8007 | SHr | ST | Gaen | oeen | oime | 13 | Dem
2| wecww |zeaps| 482 | 135 | 0@2 | -037 | o171 | 128 |44 [ 2007 | vee2 | ree2 | 3 | 3RE | 03 | biee | ohes | 1w | Dr
3| wecww |-356.4 | 158 | 616 | 018 | 175 | -047 | 115 | 2767 | 2187 | 8755 | 105 | pEE | PR |0 | BT | b | 0o | the
4| wecuw  |-z5583| 309 | 406 | 085 | 142 | o107 | 122 [ 3765 [ 2184 | 5964 | 9595 | 3RY | 1L | oamr | it | oo | Y | B
5| wecww |z2mas| 178 | 558 | ar2 | 181 | -067 | 0478 | 2551 | 2551 | 2004 | 7708 | Bmn | RER | 02N | pEm | DRI | 0t | M
6 | wecuw |-15236| 388 | -113 | 082 | -0.37 | o171 |0.0932 (02105 [0.105 | 06264 [062ed | SO | 3BE | OSED | b | ohe | Ma | B
7| wecuw |-2537 | 386 | <112 | 09 | -0.37 | 168 | 158 [ 8217 [ 4172 | @016 [ 8016 | Smn | iem | oo | baeo | oo | T | e
ApmaTypd no NpoYHoOCTH
1| wecww |52 341 | 455 | 0es | 134 | 148 | 110 [ 3613 [ 3613 | 5204 | 8007 | SHC | 350 | oo | oeen | oime | 10 | T
2| wecww  |-z4d0s| 492 | 135 | 0@z | -037 | o170 | 128 [4r4r [ 2017 | vee2 | 7oz | 3O | 3R | OEE | Bam | ok | ME | Bt
3| wecww  |-356.4 | 158 | 646 | 018 | 175 | -047 | 145 | 2167 | 2187 | 5755 | 105 | pEE | DEE | T | T | e | 0o | ihe
4| wecuw  |-35583| 309 | 406 | 085 | 142 | 107 | 122 [ 3165 [ 3188 | 5964 | 9595 | THe | ik | iomr | b | vem | Y | B
5| wecww |z2eqs| 178 | 558 | ar2 | 160 | -067 | 0478 | 2551 | 2551 | 2004 | 7709 | PR | IS0 | D) LA | asen | o | LD
6 | wecuww |-15236 388 | -113 | 0@2 | -0.37 | o171 |0.0932 (02105 [0.105 | 06264 [0g2ed | 3O | 3| BOTL | B3R | oI | M| 2T
7| wecww  |-3537 | 386 | 112 | 09 | -0.37 | 168 | 158 | 8247 [ 4172 |an16 | e16 | 3R | 3OM | RSER | DR | o | MO M
For Help, press F1 UM

Puc. 5.6

PesynbTaThl pacyeTa MOXHO BbIBECTM Ha MevaTb HENOCPEACTBEHHO M3 MPOrpamMmbl C MOMOLLbIO MyHKTa
MeHto Pann = Mevyartsb.

5.5 PacueT Xene3so6eToHHOM 00ONOYKU

Mporpamma npefHasHadeHa anst nogbopa apMaTtypbl B NNAacTUHYaATBIX XXeNe306eTOHHbIX KOHCTPYKLIMSIX
CO CINOXHbIM HanpsKeHHbIM COCTOSIHMEM (OBGONOYKM) MO MEPBOMY M BTOPOMY NpeneribHOMY COCTOSIHWIO B
COOTBETCTBUM C Pa3fIM4HbIMU HOPMATUBHBIMU JOKYMEHTAMMU.

83



BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

4l O6oouka. MoaGop apaTypbl

%)

w4 Ofipaouka. Moafiop apmarypsl

Vicxo aHele aanHeie | pesynstaret pactiers | Mexoansie asHHee  PesyneTaT pacisTs |
zs N Hoprest Cxems paccTanosKH apHaTYPSI RaparTEpICTHIN BeTaMa 1 apHaTypE!
|QV a2 05,0154 7 | z A® Beton | | aprar... | Mpoa.x | Mpoay | nonep...
Mateprane:: A! Knace B2s Knacc AL Al AL
ApMaTypa NpOAOnsHAR | MPHEAZKS LEHTRE TAKECTH X v Rb, TinZ 1480 Rs,T/mz 37500 37500 23000
apHaT e, Cri X L 4 ROLTMZ 107 PswT.. 30000 30000 18000
% - . 3
BAons oca X |ATI A= /ﬂ\ ROn,T/MZ 1830 Rsn,TfmZ 40000 40000 24000
= = a [+ P AP Rbtn,T/w2 163 Fscfwz 37500 37500 23000
eaone ocny [ ] P | YRR W Eb,riuz  3e+006 EsTiM2  2e+007  Ze+DO7  Zilet...
Apratypa - “ = "
MeTopry . a2 [45 Ax & %
al
BeToH B > Q@OT | QVT | AxHyee | AXBue. | Ay, | AYE,a. | 8PN, | APV, | AXHZ.. | BXEZ.. AYHZ.. | AyBZ...
Koadh, yenoei paboTel 0.19 0.5 1.09 0.50 1.38 0.90 0.00 0.00 1.09 0.90 1.38 0.90
PACUETHHIE COMBTAHHA YA 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 Ny Mer'm My + 0.13 0.5 i 000 137 080 000 000 108 090 137 090
1 021 24.13 43 86 ¥b3 |0.85  vbS |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
S . 019 05 L0 080 13 080 000 000 L10 0.90 136 090
3 T R T wrft we[t il . »
1 008 _24'32 37 '35 vb1z [1 si |1 AxH, AxB, AyH, AyE - NPOAONBHAS ADMATYNA N0 MPOYHOCTH APx, APy - NONEpedYHan apmaTypa
= rps wxan nen o d AxHZ, AXB2, AYHZ, AYEZ - MDDADNEHAR SPMATYRE MONHEA (€ YUSTOM OBPASOESHHA TREWLH)
| S Wi pack TR Thwue
MpHiEsaHHA
mpomomTenos G5
PACKPBITHE, Ml
HEMPOADMKHTENEHOE [
[V BbiNonHMTS pacdeT no [I-my NpeAEnbHOMY COCTOAHHIO PACKPBITHE, MM :
OTMeHa OTHEHS

a) 0)

Puc. 5.7

3agaHue NCXOAHbIX AaHHbIX

Mpu BbI3OBE MporpaMmMbl B guanoroBom okHe O6Gornouka. MoaGop apmatypbl U3 packpbiBatoLLlerocs
cnucka Hopwmbl BbiOMpaem Heobxoaumble HOPMATUMBHbIE OOKYMEHTbI, MO KOTOPbIM WM C Y4E€TOM KOTOPbIX
OyaeT Npon3BoaUTLCS pacyer.

B none Matepuanbi 13 packpbiBaloLLErocs Cnmcka BblOMpatTCsa Knacchbl apMmaTypbl MO OCSIM, YKa3aHHbIM
Ha CxeMe; yKasblBalTCs MPUBA3KN LEHTPOB TSHXKECTU apmaTtypbl A0 kpariHen HwkHen (a1) dubpbl ceveHms u
KpariHen BepxHen (a2) ¢mbpbl cedeHns, n M3 packpbiBatoLlerocsi cnucka beTtoH BbIGnpaeTcss HeobxoouMbIN
knacc 6eToHa.

B none KoadduumeHTbl ycnoBum paboTbl BBOAATCA BCe HEOOXOAMMbIE XapaKTEpUCTUMKU B
COOTBETCTBMM C BblOpaHHbIMM HOPMATMBHBIMA JOKYMEHTamu (B 3aBMCMMOCTU OT BbIOpaHHbIX HOpPM
[OMNOMNHUTENbHbIE AaHHbIE PA3NNYHbIE).

YKasblBaeTcs ToSLWMHA NacTMHYaToro afieMeHTa B none H.

Mocne 3anonHeHus Tabnuubl PacyeTHble coyeTaHUsi yCUNUM HaxxMuTe KHomnky Pacuer.

P93y11 bTaTbl pacyeTa

B pesynbTate pacudeTa BbINonHsAeTcs noabop apMaTypbl M Ha 3KkpaH Bbigaetcs OTYeT ¢ 3agaHHbIMU
MCXOAHBbIMW OaHHBIMU 1 pe3ynbTaTaMmu nogbopa apmaTypbl.

5.6 PacuyeT 6anku—cTeHkKu

I'Iporpamma npegHasHadyeHa and nop,6opa apMaTtypbl B MiaCTUHYaTbIX Xene3obeToHHbIX KOHCTPYKUUAX C
Hanpsa>XeHHbIM COCTOAHNEM Gankn—CcTeHKn no nepsomMy 1M BTOPOMY npenesibHoMy COCTOAHUIO B COOTBETCTBUU C

pa3fiM4YHbIM HOPMATUBHLIMW JOKYMEHTaMW.
I Baka-crenka. MMopéop apratypel g|

5

i Banka-crenka. Mopéop apratypbl

MICKoAHbIE AaHHBIE }pe;ynbram pacsera | MexoaHble AaHHee  PE3yneTaThl pacieTa }
e CXBM3 PACCTAHOEKN BPMTYPBI KADAKTEPHCTHKH BETOHE H APHATYPbI
cHnszoio: Beton | [ #prarypa | Mpoax [ Mpoay | Monepe...
MaTepHans!: fnace B25  Knaco AS00 AS00 Azd0
ApHaTypa NpoAGNEHER : TIPHBS3a UEHTPA TRXECTH Rb,TivZ  L47B.ST  Rs,TiMZ 44357 44357 219236
SPMATYbI, M Rbt, /M2 107.068  Rsw,T/HZ 30591 30591 17334.9
eaoneocn % [as00 x| Rbr,TM2  1886.45 Rsn,T/m2 50985 SO9BS 244728
Abtn,T/w2  1SB.0S3  Rsc,TimZ 44357 44357 21923.6
eaons oany a0 ] a1 [+ EbT/MZ  306e+.. EsTimZ 2.0det.. Zldet.. 20t
ApnaTypa 2t = &
nanepeqHan f240 < >
a1
BeToH [
Mo toxT My, T Niy,T | AxonE | Aycnz | APx,oi2 | APycn2 | Tkpan | Tanmm &
v [0 - Koath, yenoBH patotl 11 346 5205 305 1.50 1.76 0.00 0.00 0.00 0.00
PacueTHbIE COMETaHHR YCHMT = LI 3146 5215 <305 1.50 176 0.00 0.00
Ner [ fr Nowx ez | 21 1785 19.53 424 1.50 1.50 0.00 0.00 0,00 0.00
= = - a1 1785 19,53 424 1.50 1,50 0.00 0.00
085 1
1 348 5215 309 9 i) 3 3055 4408 -1.83 1.50 1.50 0.00 0.00 0.0 oo o
2 785 1953 424 = e e e e T2 -
3 30,55 44.08 183
4 e w75 I A%, Ay - POADNEHAR SPHATYRA, CHZ AP, APY - MONEPEUHEA BPHATYRE, CHZ
& Ao e 2 0n d Ttp, TAR - WKPHHE HENPOADMEHTENBHOM (NPOACTEHTENEHOMD ) PACKDEITHA TREWHH, MM
O in Wraee P el e
" nposomTenshoe (0.3
CTHDCHTENEHSA BNSNHOCTE BO3AYa, (%) [0 PR
e
¥ BbNonHHTE paceT no [I-my NpeAEnsHOMY COCTORHHI PaCKPLITHE, MM -
OTHena OTHena

a) 6)

Puc. 5.8

3apaHue ncxogHbIX AaHHbIX

Mpw BbI30BE NporpaMMbl B AManoroBom okHe Banka—cTeHka. Moa6op apmaTtypbl U3 packpbiBaloLLErocst
cnucka Hopmbl BbIGepnTe HEOBXOAMMbIE HOPMATUBHBIE JOKYMEHTHI, MO KOTOPbLIM UMK C Y4eTOM KOTOpbIX OyaeT
NpoM3BOAMTLCS pacyer.
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B none MaTepmanbl U3 packpbiBatoLLLErocsi CnMcka BbIbGUparTCa Krnaccbl apMaTtypbl MO OCSIM, YKa3aHHbIM
Ha cxeme; yKasblBaloTCH NPUBSA3KU LIEHTPOB TSXKECTUM apmaTypbl 40 KpauHen HuxHen (BepxHen) (al) cpumbpol
ceyeHuns, 1 13 packpbiBatollerocs cnmucka beToH BbibupaeTcss HeobxoammbIn Knacc 6eToHa.

B none KoadduumeHTbl ycnoBun paboTbl 3anofHSTCA BCe HeobXoaumble XapakTepUCTUKM B
COOTBETCTBMU C BblOpaHHbBIMU HOPMAaTUBHBIMW [OOKYMEHTaMu (4OMNOMHUTENbHbIE AdaHHble pasnMyalTcs B

3aBVCMMOCTU OT BblGpaHHbLIX HOPM).
YkasblBaeTcs ToJWMHa NacTuHYaToro afiemeHTa B none H.
Mocne 3anonHeHust Tabnuubl PacyeTHble coueTaHUA YCUIUIA HaXXMKUTE KHOMKy Pacuer.

Pe3synbTaTthbl pacuyeTa

B pesynbTate pacdeTa BbINOfHAeTCS nogbop apMatypbl M Ha 3kpaH BblgaeTcs OTYeT ¢ 3agaHHbIMU
NCXOOHBIMM JaHHLIMU U pe3ynbTaTamm nogbopa apmaTypbl.

5.7 PacueTt xxene3sob6eToHHON NNUTbI

I'Iporpamma npegHa3Ha4vyeHa ana nop,6opa apmMatypbl B niiaCtuH4YaTbIX Kene3o0eTOHHbIX KOHCTPYKUUAX C
HanpAXeHHbIM COCTOAHUEM n3rnbaembix 3NEMEHTOB MO nepeomMy un BTOpPOMY npeaeribHoOoMy COCTOAHUIO B
COOTBETCTBUWN C pa3JIN4HbIMX HOPMATUBHbIMW OOKYMEHTaMMW.

"3 MapTa. Moabop apsatypsl E 5| Mnwta. Moagop apmatyps! @
VIEKOHEIS A3HHBIS }pewnbyam | VICXOAHBIE AaHHEIE ‘pegynhrayb. |
Hophet HasHauete 3aaHHA Hoptie! HasHaueHie 24aHHA
Za Za
= [Esporoa x| |rnnoiesaann v = |Espokoa | [rone sasmm x|
s - MaTeprans: - = Marspransi:
i My ApMATYPA NPOAOBHAR © MPHEASKA WEHTRE TAHECTH X My T TIPHEAZKS USHTRE TAKECTH
; Y apratypel, cn > ¥ apHaTYPEL, O
> im0 =] > [ ]|
Ky Mxy GRS R | Cli Mxy Mxy BAOME OCH X |A400  »
s P a2= a4
H . Baon oty [Ad00 7 a1 H T Baomb oY |A400 ¥ 7 |
¥ Apuamypa  [aon = [es ¥ Apnatyps  [hoon o =
X nanepesan '/_El 2 ]*s X nonepesHan ’/_El =21
H[20 o Betor s v H |20 o Beon =R
PaCHETHBIE COMETAHHA YCHAHI PACHETHEIE COMETAHHR YCHIMA
Samomoce O Ec Marm | Myrm | Marw | Ger | Our -+ Jamncmoets G Eg

Mert | Mprm | Mo | Qe | Gur =
3B ) ax] 421 R T,

237 8 04 a8 -0

3 a7 2% 51 42 -1
3852 3 5 418 -3
5 361 2 52 421 > ~

-3 21 53 421 ] o
-2.37 48 04 351 -0
37 26 51 42 -1
-3.52 el 54 -4.18 =3
361 21 52 421

[3

"~

)

w

=
a
-

o

n"
Cl N &

"3

| [ | [

A, A, W - NPH3HAK HATHUHA CRACHNHECKON, Cy o, 8, A, W - MDHSHEK HAMMYHEA CEFCTAMECKO, CRyHaRHOR,

EBETPOBOH HarPy3KH: 0 - HeT, L - 43 E=TPOBON HarpyskH: 0 - HeT, 1 - Aa

¥ TloaohpaTs apmaTypy ANA kaA0H KOMOMHEUNH DTAE/EHD) Pacuer ¥ TloaobpaTe apmaTyDy AN K3XA0H KOMDHHAUMH OTAENEHO] Pacuet
OTMEHS OTmeHa

3agaHue ucxodHbIX AaHHbIX

Mpwn BbI30BE Nporpammel B ananorosoM okHe MnuTta. NMoadop apmMaTypbl 13 pacKpbiBaKOLLErocs Crmcka
Hopmbl BbiGepuTe HEOOXOAMMbIE HOPMATMBHbIE OOKYMEHTbI, MO KOTOPbIM MMM C Yy4eTOM KOTOpbIX Oyaet

NPOM3BOAUTLCS pacyeT.
B none Martepuanbl 13 pacKkpbIBatOLLErocsi Cnncka BbioepuTe knaccbl apMaTypbl MO OCAM, yka3aHHbIM Ha

CXeMe; YKa3blBaloTCH MPUBHA3KN LIEHTPOB TSXKECTM apmaTtypbl A0 KpanHen HuxHen (al) ¢mbpbl ceyeHnsa u
KpamHel BepxHew (a2) dwmbpbl ceyeHusi, U U3 packpbiBatowerocss cnucka BeToH BbIbepuTe HeOOXOAMMBIN

knacc 6eTtoHa.
B none KoadpuumeHTsbl ycnoBui paboTbl 3anofiHUTe BCe HeobXoauMmble XapakTepUCTUKM B

cooTBeTCTBUMN C Bbl6paHHbIMI/I HOpMaTUBHbIMWA OOKYMEHTaMU (B 3aBUCUMOCTU  OT Bbl6paHHbIX HOPpM

[ONOMHUTENbHbIE AaHHbIE PA3NNYHbIE )
YKaxuTe TOMNLWMHY NracTMH4aToro anemMeHTa B none H.
Mocne 3anonHeHus Tabnuubl PacyeTHbIe coyeTaHUA YCUNUIA Haxxmute KHornky Pacuer.

Pe3synbTaTthbl pacyeTa

B pes3ynbTate pacyeTa BbINOJTHAETCA FIO,D,60p apmMaTtypbl U Ha 3KpaH BblOaeTCA OT4yeT ¢ 3agaHHbIMK
MCXOAHbIMU OAaHHBbIMU U pe3dyribTaTaMn nop,6opa apmMaTtypbl.

5.8 [naBHble U 3KBUBANEHTHbIE HaNpPAXXeHUA B XKene306eTOHHbIX KOHCTPYKLUAX

I'Iporpamma npegHasHadyeHa and onpeaeneHna rnaBHbIX Hal'lpﬂ)KeHI/IIZ o1,02,03 no 3adaHHOMY TEH30pYy

HanpsbkeHun {oX, Oy, 0z, TXY, TXZ, Tyz}.
[na HaxoXOgeHus KOpHEeW rMnaBHbIX HanpshkeHwu pellaetca Kybudeckoe ypaBHeHMe no dopmyrnam

KapaaHo n3 maTtpuubl HanpsxkeHun [Sig].
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Puc. 5.10
Mporpamma Takxke No3BossieT NPOBEPUTb NMPOYHOCTb MO 3a4aHHOMY TEH30PY HanpshKeHWIA.

3apaHue ucxoaHbIX AaHHbIX

Ina 6etoHa BbIOGMpatoTes knacc n Tun no CHull 2.03.01-84*.

Hanpumep: B25 TA — GeToH knacca 25, tsxkensivi rpynnsl A, b, B (menkosepHuctoin rpynnel A, b, B ¢
TepmoobpaboTkon B25 MAT ) u ap.;

B3.5 111400 — GeToH knacca 3.5 nerkui, 06beMHbIM Becom 800 — 1800 kr/m>;

B2.5 1800 — GeToH knacca 2.5 suencTblit, 06beMHbIM Becom 500 — 900 kr/m°.

3agatoTcH NPOYHOCTHBIE XapaKTEPUCTUKM:

Rc — npoYHOCTb Ha cxaTue;

Rp — NpoYHOCTL Ha pacTsbkeHne, NMpUHUMaOTCS aBTOMaTU4Yeckn M3 6asbl.

[ns 3agaHnsi NPOU3BOSbHBIX NMPOYHOCTHBIX XapakTepucTMk GeToHa B packpbiBatowieMcsi cnvcke Knacc
BetoHa Heobxogumo BbiGpaTb BeToH HecTaHgapTHbIA. [lpy 3TOM HeobxoAumo 3agaTb MPOYHOCTHbIE
xapaktepucTtuku 6etoHa: Rc > Rr (TC/MZ).

PesynbTaTthbl pacyeTa

I'IpM YCTaHOBJIEHHOM q)na>|<|<e B none I'IpOBepKa MPOYHOCTM BblJaOTCA:
G,, O3 —NpefenbHble 40NYCTUMblE HAaNPAXeHUA Mo rMmaBHbIM ABYM Mniowlankam,

Cg, Tg — NpeaesibHble HopMaribHble U COBUIToBble HAaNPAXeHNA NO OKTadgpnyeCKnMm nnoLlaakam,

KoadhpmumMeHT 3anaca NpovyHOCTM (NpeanonaraeTcs pacyeT No BTOPOMY MpeaenbHOMY COCTOSHUIO, T.€.
Ansa pacyeTta NPUHUMaOTCA HOPMAaTUBHbIE NPOYHOCTHbLIE XapakTepuUCTUKU MaTepuana);
napameTp Jloge—Hagaun BbluncnsieTcsa B Buae:
Mpu HaxaTum kHonkn 3anucka copmupyeTcsa otyeT B html-cbopmaTe, B KOTOPOM NpMBOAATCS:
— [naBHble HanpsxeHus B Buge: o1 > 02 > 03;
— MaTpuua Hanpasnswowmx kocuHycoB MK(3,3) opueHTauum rnaBHbIX HanpskeHWn B cucteme
koopauHat X, Y, Z
[11 m1 nij
MK()= [I2 m2 n2]
[13 m3 n3]
— yrbl HaknoHa AL1, AL2, AL3 (11, 12, 13) — rnaBHoro HanpsixeHus 61 k ocam X, Y, Z, onpegensioLLme
OpMEHTaLMIO MIIOCKOCTU TPELLUHBI B MPOCTPAHCTBE;
— Yron HakroHa a3 — [MaBHOro0 HanpskeHust 63 K ocu X, onpefensiolmne OpueHTaumlo NITOCKOCTY
TPeLMHbl OTHOCUTESNBHO ocK X;
— yrnbl Junepa TETA, PSI, FI (8, g, @) — onpegenstoline nonoxeHue rnasHblx HanpsxkeHnn 1, 62, o3
Kocam X, Y, Z;
— MNPOYHOCTb NpW ABYXOCHOM paBHOMEPHOM cxatum — R2¢ = Rc-P2c;
— MPOYHOCTb NPU ABYXOCHOM paBHOMEPHOM pacTsxeHun — R2p;
— npu3Hak Hanuuung TpewwnH TB =1, 2, 3 — ogHon, AByx, Tpex; TB = 10 (20) — pa3pywweHne anemeHTa
npu cxatum; TB = 0 — TpeLmnHbl OTCYTCTBYIOT.

5.9 TMporpamma «MMpoYHOCTL Xene3ob6eTOHHOro CTbika Ha caABUM»

Mporpamma npefHasHayeHa AN pacdeTa Ha COBUM CTbIKOB COOPHO-MOHOMUTHBLIX >Kerne3o06eTOHHbIX
KOHCTPYKLMIA U KOHCTPYKLMI N3 MOHOJIMTHOTO erne3obeToHa ¢ AONOMHUTENbHBIM CITIOEM OMOHOJTMYUBAHUS.
[nanoroBoe OKHO NporpaMmbl UMeeT BUA, NpeacTaBneHHbln Ha puc. 5.11.
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Puc. 5.11. lnanorosoe okHO NporpaMmebl (3agaHbl NnapaMeTphbl LWMNOHOYHOIO COEANHEHNST)

OcHOBHble TpeboBaHusl K pacueTy

C60pHO-MOHONUTHBIE KEeNe3obeTOHHbIE KOHCTPYKLMKN OOIDKHbI YOOBMNETBOPATL TpeboBaHNAM pacyeToB
no npoYHOCTU (MpedenbHble cocTosHus nepBow rpynnbl - [1C-1) M NO NpPUrogHOCTM K HOPMAanbHOW
aKCnnyaTaumm — packpbITMIO TPeLwmrH 1 gedopmaumsam (npeaenbHble COCTosHMA BTopon rpynnel NC-2) ans
criegytoLwmnx ctaguii paboTbl KOHCTPYKLMIA:

— po Habopa 6eTOHOM, YNOXeHHbIM Ha MecTe BO3BeAEeHUS KOHCTPyKUun (6ETOHOM OMOHOMMYMBaHWS),

3a4aHHON MPOYHOCTN — Ha BO3AEeNCTBME MaCcChl 3TOr0 GETOHa U APYrMX MOHTaXKHbIX Harpysok;

— nocrne Habopa 6ETOHOM, VYMNOXeHHbIM Ha MeCTe WCMONb30BaHUSA KOHCTPYKUMKM (6eToHOM
OMOHOMNWYNBAHNS), 3aJaHHON NPOYHOCTM — Ha Harpysku, AeNCTBYOLME Ha 3Tane BO3BEAEHUS U Npu
JKcnnyaTaunm KOHCTPYKLUNNA.

KoHcTpykuuio cnegyeTt cuntatb COOPHO-MOHONUTHON, €CN BbINOMHEHbI CrieaytoLLme yCroBus:

1. ObecneyveHa NPOYHOCTb KOHTAKTHOIO COeAUHEHUS MOHONUTHOro 6eToHa M cOOopHOro anemeHTa Ha

BCex 3Tanax paboTbl COCTaBHOro ceyveHus. HagexHyio cBa3b GeTOHa OMOHOMMYMBaHWUSA C 6eTOHOM COOpHOro
anemMeHTa (Unu ctapbiM 6€TOHOM) criegyeT OCyLEeCTBAATL NPY NMOMOLLM TakMx cneunanbHbIX MeponpusaTuii:

HagexHyio cBasb OeToHa OMOHOMMYMBAHUS C GeTOHOM COOpPHbLIX 3NeMeHTOB, 0oGecnevMBaroLLyto
Tpebyemylo NPOYHOCTb KOHTAKTHOro COeAUHEHWs, peKOMeHAYeTCHA OCYLLEeCTBMAATb:

— C MOMOLLbI apMaTypbl, BbiNycKaeMown U3 COOPHbIX 31IEMEHTOB;

— nyTeMm yCTPOWCTBa BETOHHbIX LLMOHOK;

— C NOMOLLbIO LLIEPOXOBATON MOBEPXHOCTY;

— C NOMOLLbIO NPOAOMbHbIX BbICTYNOB (Na30B) UNW APYrMX HAAEXHbIX U MPOBEPEHHbIX CNOCOO0B.

. CoxpaHsieTcsl Hepa3pbIBHOCTb (CMIOLWHOCTB) CeYeHUs Npu nepegadye HoOpMarbHbIX YCUMWIA MO BbICOTE
Mexay B3aumMogeriCTBYHOLMMU dfiEMEHTaMu;

3. MpumeHsieTcst 6ETOH OMOHONMYMBaHUS knacca He Hmke C16/20 (nnn B20 no CHwul 2.03.01.84);

4. TonwmHa MOHONMUTHON HAabETOHKN OOMKHA ObiTb HEe MeHee 40 MMm.

5. MOHONUTHBI NAWTLI, COOPHbLIE 3NEMEHTbI MOKPLITUI, NepekpbiTuin (no3. 3, puc. 5.12), obveguHsemsle
nocpeacTBoM OeToHa OMOHOMWYMBAHUSA W OOMOSIHUTENBHOTO apMUPOBaHWS CO COOPHbIMKM  BanoyHbIMU
anemeHTamu (nos. 1, puc. 5.12), MOryT yuntbiBaTbCs NpU pacyeTax NPOYHOCTU COOPHO-MOHOMMUTHOIO CevYeHus
npu usrnbe TonbKo TOraa, KOraa OHW pacrionaralTCsi B CxaTol 3oHe. BBoaumMylo B pacyeT WMPUHY 9reMeHTOB
MOKPLITUA W NEPEKPbITUA crnegyeT NpuHMMaTb B COOTBETCTBUM C TpeboBaHusmun ENV-2-1991 [1]. 3tu
3MEMEHTbI He Y4YMTbIBAKOTCA MPU pacyeTe NPOYHOCTU HAKMOHHBLIX CEYEHWN, ecrnv nornepeyHoe apMmpoBaHue
CTbika, He NPOBEPSINIOCb PACYETOM U3 ycrnoBus obecneyeHnss NPOYHOCTU KOHTaKTa Npu NPOAONbHOM COBUrE U
pacrpefenseTca He Ha BCIO OJNIMHY KOHTaKTa.

N
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=k

1 — cbopHble 6ano4vHble 3NEeMEHTbI; 2 — MOHOMNUTHBINA BETOH;
Pwuc. 5.12. OcHOBHbIE TUMbI CEYEHNI COOPHO-MOHOMMUTHBLIX KOHCTPYKLMI

6. B cnyyae, korga OoTHOLWEHME MOHTaXHbIX Harpy3oK, OENCTBYIOLIMX B Nepuog BO3BeAEHUS, K MOMHbIM
Harpyskam npeBbiwaeT 0.7, KOHCTPyKUutO cnegyeT paccuutbiBaTb 6e3 yveTa B paboTe ceveHus
AononHuTenbHoro 6eTtoHa omoHonuuuBaHus. [py 3TomM cOopHasi 4YacTb KOHCTPYKUMM paccyuTbiBaeTcd Ha
BOCMPUSITUE MOSTHOW HarpysKku.

7. Tlpu npoektMpoBaHMM COOPHO-MOHOMWUTHBIX  KOHCTPYKUMIA,  MOABEPXKEHHbIX  MHOrOKpaTHO
NOBTOPSAIOLWMMCSH UNN CENCMUYECKUM Harpy3kam BbIMOSHATCA OOMOSHUTENbHBIE NMPOBEPKN B COOTBETCTBUN C
ENV-1-8-2004.

8. lMpo4yHOCTb KOHTaKTa 3aBMCMT OT BMAa MNOBEPXHOCTU COOPHOro anemeHTa, KoTopas MoxeT ObiTb
cnegywoLen:

a) 0YeHb rmagkas - nonydaemMas kak oTneyaTok OT rnagkomn cTanbHOW Unm gepeBaHHON OpMbl;

0) rnagkaa - nonyyaemas B cCKonb3dwen dopme unm nocrne Bubpauum 6e3 OOMONHUTENbHbLIX
MEPONPUATUIA (3arnaxnBaHusa 1 T. 4.);

B) LWepoxoBaTas - AocTturaemasi nocne 6eTOHMPOBaHUSA B BMAE E€CTECTBEHHOM LUEPOXOBaTOCTU WM
cosgaBaemasi Mpu MOMOLUM cneunanbHblX MeponpuaTuii, obecneumBaloMX MNOBEPXHOCTb C  NyOGUHON
BbICTYNOB—BNaauH He MeHee 5 MM, pacnofoXXeHHbIX Ha PacCTOAHUM Apyr OT Apyra He MeHee YyeM 50 mm, nnbo
nony4YyeHHas rnpu orofieHNN KPYnHOro 3anosnHuTens;

r) LNOHOYHAA - TEXHOMOrMYEeCcKn Co3faHHas MOBEPXHOCTb C MapameTpamMu, COOTBETCTBYIOLLUMMU
npuBegeHHbIM Ha puc. 5.11.

ObGecneyeHne MPOYHOCTUM  CTbIKOBOrO  COeAWHEHUs1  (KOHTakTa) COOPHO-MOHONMUTHbLIX
(ABYXCNOMHbIX) KOHCTPYKLMIA

1. PacyeT nmpo4YHOCTU CTLIKOBOrO COEAMHEHWS MpU MPOOOSIbHOM COBWre MNPOWU3BOAUTCA W3 YCrOBUS
(mpoyHocTb B Mla)

Tsg = Tryj (1)

rie Tgy — MPOAOMbHbIE CABUraloLIME HAMPSXKEHUs B MNOCKOCTU CTBIKOBOTO COEAMHEHWs! (KOHTaKTa)
CBOPHO-MOHOMUTHBLIX KOHCTPYKLIMIA, Bbi3BaHHbIE AENCTBUEM PaCHETHBIX HAarpysokK;

Trgj — PACYETHOE CONPOTUBIIEHNE CABUTY CTLIKOBOTO COBAMHEHMS (KOHTaKTa).

2. HanpsikeHus Tgy, ONpepenseTcs B 3aBMCUMOCTM OT 3HAYEHMs| M XapakTepa pacripesieneHns

npoAaoSsibHOro casurarowero ycunua no grinHe CTblkoBOro coeguHeHus (KOHTaKTa). 3HayeHnsa aToro ycunuma Ha
yd4acTke AONHbI cpe3a onpenendeTca Kak pa3HOCTb HOpMalibHbIX yCMJ'llllI;l, ,El,eIZCTByPOLLI,MX Ha KOHUax 3TOoro
y4acTka B TOW 4acTu ceyeHwus, KOTOpaa pacnofioxXeHa Haj paccmanMBaemon NOCKOCTbIO KOHTakTa. |_|pl4
BbINOJIHEHUN  KOHCTPYKTUBHbIX Meponpwﬂmﬁ cornacHo n.1, nonyckaetca onpenenAaAtb MakKCuMMarllbHble
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Hanps>KeHUsl, AeNCTBYOLME B KOHTaKTe 0e3 ydeTa ero HenvHenHon paboTbl. B aToM cnydae B mM3rmbaembix
SNEeMEeHTax HanpAXeHNs Tgy AOMYCKaeTCsa OnpeaensTh no dopmyne B cooTBeTCcTBUM C [1] B BUae:

-V,
Toy = B-Vsq @)
z-b,
roe p — OTHOLLEeHWEe paBHOAEVCTBYIOLLEN CXUMAIOLLMX HANpPsXKeHW B BeTOHE BblLe NNOCKOCTM KOHTaKTa
K MOMHOMY 3Ha4YeHWl0 paBHOAEWCTBYKOLIEN ANs Haubonee HarpyXeHHOro cevyeHnss COOpPHO-MOHOSTUTHOIO

NeMeHTa;
VSd — pac4yeTHad nonepeyHaa cuia B paccMmaTpnBaemMomM Ce4eHUNN;

Z — NNeYvYo BHYTPEHHEN napbl CUST B COCTABHOM CeYeHMMU, NPUHMMAEMOe MpU pacyeTe MPOYHOCTM Ha

narnb, Ho He Bonee:
0,85d — ansa xene3obeTOHHbIX KOHCTPYKLNIA;
0,80d — ansa 6eTOHHbIX KOHCTPYKLNIA;

bj — WMpWHa KOHTaKTa Mexdy MOHOMUTHBEIM 6ETOHOM U CEOPHLIM 3NEMEHTOM.

Casuvratowne HanpsbkeHUst B MMOCKOCTU CTbika GEeTOHAa OMOHONMUYMBAHMS CO COOPHLIMU 3rEMEHTaMMU,
OencTByolMEe B pe3ynbTaTe HECOBMECTHOW yCafKkuW W MON3ydecTu cocTaBnswowmx OGeToHOB, npu pacyeTe
MPOYHOCTU CTbIKa AONYCKAETCsl HE Yy4YNUTbIBATb TOMBbKO NPWY COOTBETCTBYHOLLEM OOOCHOBAHUMN.

Mpn BbLINOIHEHMM MOHOSUTHOM YaCTW KOHCTPYKUMK M3 Hanpsiratowero 6etoHa cnegyeT OONONHUTENBHO
NpoBepsATb NPOYHOCTb KOHTAKTHOrO COEAMHEHMUS1 OT OENCTBUS YCUITMIA, BO3HUKAIOLWINX HA CTaguMM paclUMpeHus
MOHOMNUTHOro 6eToHa.

3. PacueTHoe conpoTuBneHne caBury CTbIkOBOro COeANHEHUST onpeaensieTcs no opmyne:

Ty =C fug +H 0y +p,-Rg - (1-sina+cosa)<0.5-v-f, ®)

roe ¢ — KodULMNEHT, 3HAa4YEHMS KOTOPOro nNnpuHMMaeTcs no tabnuue 1;

fceg — pacyeTHoe conpoTuBrieHne 6eToHa pacTshkeHuto paBHoe fqy-0.05/y, ana 6etoHa 6onee HU3KOro
Knacca,;

M — KO3(hMLUMEHT TPEHUS, NPUHUMAEMBIV Mo Tabnuue 1;

v=0.6-(1-f, /250) 4)

On — HOpManbHble HanpsbkeHWss B KOHTakTe, Bbi3BaHHbIE BHELUHWM YCUITMEM, MNPUMOXEHHbIM
nepneHavKynsapHoO K MOBEPXHOCTU KOHTaKTa, MPUHMMaeMble CO 3HAKOM «MIIoC» MpU COKaTUM U CO 3HAKOM
«MWHYC» MpW pacTskeHun. B cnydyae BbIMOMHEHMS MOHONMWTHOW 4acTu M3 Hanpsrawwero 6eToHa cnegyet
YyYnTbiBaTb AOMOMHUTENBHOE YCUIME OT CaMOHAaNPsPKEHUS B HanpaBrneHun, neprneHanKynsapHOM K MIOCKOCTM
ctblka (0Ncg). NMpu atom ow<0,6f.4. Npu ycnosum, 4to oy — pactarmsaoLlme B popmyrne (3) NpMHMMAaKOTCH C
fea=0;

P, =Ay /Aj — KO3(hD. apMUPOBaHMS NoLLaau KOHTaKTa;

Asj — nnowagb ce4vyeHna nonepeHHon apMaTypbl B CTbIKe;

Aj — nnowagb NOBEPXHOCTU KOHTAKTAa;

o — Yron, nokasaHHbl Ha 5.11. 194, npuHnmaeTca B uHTepBane ot 45° go 90°;
Yc — KO3(pDULMEHT HAaAEXHOCTH NO BETOHY;

fck — HOpMaTUBHAas NPOYHOCTbL Ha cxkaTue BeToHa Hu3sLWwero knacca Rc_|;

fcg — pacyeTHas MpPOYHOCTb Ha CXxaTue 6eToHa HM3LLEero knacca.

Tabnvua 1 — 3HaveHns K03apPULMEHTOB € U U

Bua noBepxHoOCTHU c KO3 PULUEHT TpeHuUs L
LLInoHo4Hagqa 0,500 0,9
LlepoxoBaTas 0,450 0,7
Mmapkas 0,350 0,6
Ocobo rnagkas 0,025 0,5

4. Ecnn He BbINOMHAETCA yCnosue
TSR <c-fog tH Oy ®)

yCTaHaBnvMBaeTCcs pacyE€THOe nonepevyHoe apMupoBaHWe Ans obecneveHus NPOYHOCTU CTbIKOBOMO
COoeaMHEeHUs (KOHTaKTa) Npu Npo4oNIbHOM COBWrE.

Mnowaab cevyeHMs MonepevyHon apmartypbl onpedenslT no dopmyne (3) — B AaHHOW Bepcuu He
peann3oBaHO (BbIMONHSETCA MpoBepka Ha 3afaHHbIA Wwar W aguaMeTp apMaTypbl YCUMEeHUsi CTblka
6eToHUpOBaHMUS).

5. MonepeyHoe apmunpoBaHKe CTbika creayeT BbIMOMNHATbL U3 rMaakon unv pudreHon apmaTtypbl Knacca
He Bbiwe S500 (A500, A-V). OTo apmupoBaHuWe LOMMKHO MMeTb 0BeCrnedYeHHY0 aHKepOBKY B CTbIKyeMbIX
anemeHTax. Ecnv nonepeyHoe apMupoBaHue CTblka, YCTAHOBMEHHOE pPac4ETOM M3 YCroBWUs obecrneyeHus
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MPOYHOCTU KOHTaKTa Mpu NPOAOSIbHOM CABUre, pacnpefensieTcs Ha BCKO ANWHY KOHTaKTa, ero Aonyckaetcs
Y4UTBIBATb MPU pacyeTe NPOYHOCTU Ha CPe3 HAKITOHHbIX CEYEHUN.

6. PacyeTHylo LUMPUHY MOBEPXHOCTW cOBWra b; onpenenstoT B 3aBUCUMOCTU OT XapakTepa KOHTaKTHOro
wea (nnockoro wunu pebpuctoro cm. puc. 5.13). lNMpu nnockom KoHTakTHOM wWBe (puc. 5.13 a) pac4eTHyto
LUIMPWHY b; NPMHUMAIOT PaBHOW LUMPUHE KOHTaKTa B MECTe COMpshKeHWs COOPHOro drieMeHTa Y MOHOMMUTHOrO
6eTtoHa, b; = b. MNpn pebpUcTOM KOHTaKTHOM LUBE C NPOAOIbHbIM PEBPOM PacHETHYIO LUMPUHY b; NpuHuMaeTca
no Hanbosnee onacHOn NOBEPXHOCTN CABUra — Mo BCeW NMOBEPXHOCTU KOHTakTa (puc. 5.13 6) b; = b + 2h;;, vnu
Mo MOBEPXHOCTYU, BKITIOYAIOLLEN NOBEPXHOCTb KOHTaKTa U MOHONWUTHLIN 6eToH (puc. 5.13 B, puc. 5.13r) b;=b
unn b; = b — bjl + 2h;,.

PacueTHOe MOMOXeHWe KOHTaKTHOro LWBa MO BbICOTE 3dMeMeHTa h npuHMMAaloT Ha YpOBHE LeEeHTpa
TSPKECTU KOHTYpa pacyeTHOM NOBEPXHOCTM CABUra.

a) 6) B) ]

1— cOOpHbIN 3NIEMEHT; 2 — MOHOJIUTHbIN 6ETOH;
3 — nnockKocTb caBUra; 4 — KOHTaKTHbIN LLOB
Puc. 5.13. Cxembl pacnosnoXeHusi NOBEPXHOCTEN cABWra Ansi pacyeTa KOHTaAKTHOrO LLUBa

Mpu cecMMYECKOM MMM LMKITMYECKOM BO3AEWCTBUM Ha CTbIK CreAayeT BbINOMHATE OOMOMHUTENbHYO
nposepky no EN 1998-1:2004 Espokoa-8 [2] (B 4aHHON BEpCUn He peanv3oBaHo).

BblunucneHve ycunuin B aHkepe BbinonHAeTca B cootBeTcTBum ¢ EN 1992-1 Espokog-2 [1] B Buge (cm.
puc. 5.14):

M N
N, = 7’8d 4 " 7sd (6)
Z N,
M N
N;n — Sd _ " "sd (7)
Z n.,
roe
N, — Hauborbluee pacTsruBaioLLee ycunme B OOHOM psifly aHKEPOB;

N, — HanboribLuee CXMMaloLLee yeunue B OLHOM Psifly aHKepOB;

N,, — 4MCno psAOB aHKepoB BAOMb HanpaesneHus casuraowen cunbl. Ecnn He obecneuunsaetcs
paBHOMeEpHasi nepefaya casurawoowen cunbl Q Ha Bce psiabl aHKEpOB, TO NMpW OnpenenieHny CABWUralroLLero
yeunus Q. yunTbiBaeTcs He Gonee YeTbipex psfoB;

Z — paccTosiHME MexAy KpakHUMK psaamMun aHKepoB;

Msd /? "

+Nsd ¢ Vsd h
‘ | | <] a
|
‘ | | - Q -} =
= =
(<] a
A
4 -k ’

Puc. 5.14. Cxema ycunui, OENCTBYIOLLMNX Ha 3aKNagHyo Aetanb U aHKepbl
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HaunGonbluee casuraioLee ycunve, npuxodsiueecs Ha oauH psg aHkepos Q. , Gynet:

_ Vg —-0.3N,
Qum=—"——""7" (8)
nan
roe
Msg, Nsg, Vsg — COOTBETCTBEHHO MOMEHT, HOpManbHasi U CABMrawlwas Cunbl, OEWCTBYyKOLIME Ha

3aKnagHyto getasb; MOMEHT onpeaensieTcss OTHOCUTENbHO OCU, PACMONIOKEHHOW B MIIOCKOCTU HapyXHOW rpaHm
NAuTbI (MIACTUHBI) U NPOXOAALLEN Yepesd LEHTP TSKECTU BCEX aHKepOB;

CymmapHaﬂ nnowaab nonepedyHoro cedYeHna aHKepoB Hanbonee Hanps>XXeHHoro p4daa A
onpepnenaeTca n3 ycrnoBsusa:

an

Au = ©)
roe
A — KOSd)(PVILI,VIeHT, onpeaensiemMbli MpU aHKEPHbIX CTEPXHAX AgunameTpom 8—25 Mm gns 6eToHOB
knaccoB C'?/;5—C*%/so no popmyne
4,75-3/f
= N ed B (10)

(L+0.15A,,,) [y

npuHuMmaembli He 6onee 0.7; ons OETOHOB KMNaccoB Bbille C4°/50 KO3h(PMLUMEHT NPUHUMAETCA Kak Ans
knacca C*s,,

3gechk foq, — pacyéTHoe conpoTtueneHne 6etoHa cxatumio (Re_I), Mla;

fy¢ — pacuéTHoe conpoTuereHne apmaTtypbl (aHkepoB = Raz) pactsxenuto, Mla, Ho He 6onee 365 Mla;

Azn1 — NNOLWaAb aHKEPHOro CTEPXHA Hambonee HanpsXXeHHOro psaa, cM2;

B — KoatbPUUMEHT, MPUHMMaEMbIN paBHbIM s 6eToHa:

Tsbxkenoro — 1,00; menkosepHucroro, rpynn: A — 0,80; 6 — 0,70;

8 — KoadhdpuumeHT, onpeaensemsl no opmyne

P
Vito o npUHUMaembIn He meHee 0.15, (1))

306ecb @ = O.3Ni npu N, >0 (umeeTcs npuxarue);
an

®=0.6 Nan npu N, <0 (HeT npuxatus)

. an S .

an
Ecnu B aHkepax OTCYTCTBYIOT pacTarMsaooLLme yeunus, KoapuumeHT 8 NpUHMMaeTCa paBHbIM eguHULE.
Mnowadb cevYeHnss aHKepoB OCTallbHbIX PSAOB MPUHUMAETCS PaBHOW MIOWAAUN CEYEHUS aHKepOoB
Hanbonee HanpsXXeHHOro psaa.

B naHHown BepCuun nporpamMmmbl pacyeT aHKepHOI7I 3aKnagHowm NnacTuHbl HE BbINOSTHAETCA.

MpuHATbIe 0603Ha4YeHUs U pe3ynbTaThl pacyeTa

B =L; h=H;

|2: bjl; hj2 =h2.

Vsg = Q; Mgg = M; Ngg = N;

fac = Rc_I; fog = Rc_lI;

fya = Raz.

T - npefernbHOe COBUIOBOE HamnpshKeHUe, BOCMPMHUMAEMOE CEYEHNEM;

Qbet - npegenbHoe capurosoe ycunue, BoCnpnHnMmaemoe BGETOHHbIM CeYeHMEM;

N - npegernbHoOe HopMalribHOe ycunue, BoCnpuHMMaemoe apMmnpoBaHHbIM Ce4YeHNneM;
Q - npegenbHoe capurosoe ycunue, BocnpmHnMaemoe apMnpoBaHHbIM CE4YEHUNEM;

M - npegenbHbI MOMEHT, BOCTIPUHUMAEMbI aPMUPOBAHHBLIM CEeYEHUEM.
Mo pe3synbTaTtaM pacyeTa CTbika BblgaeTCs NOSICHUTENbHAA 3anncka B popmate HTML.

Jlutepatypa:

EN 1992-1 Espokog-2. «[lpoekTupoBaHue xene3obeToHHbIX KOHCTpykuun. 4.1 O6wme npasuna
NPOEKTUPOBaHUA 1 NpaBuna NPoeKTUpoBaHus 3aaHui». 1992.

OCTY-H EN 1998-1:2011. «[lpoekTyBaHHs B cenicMoHebe3neyHux parioHax. OCHOBHiI MOMNOXEHHS.
3aranbHi npasuna, cerMcMivHi 3axoau Ta npasuna wopnfo éyaisens» (EN 1998-1:2004 €spokog 8), 2004.
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OCTY B B.2.6-156: 2010. «beToHHI Ta 3ani306eTOHHI KOHCTPYKLii 3 BaKkoro 6eToHy», 2010.

5.10 YcuneHue KOMNO3NTHbIMU MaTepuanamm

I'Iporpamma npegHa3Ha4vyeHa AanAa npoBEepKM MNpO4YHOCTU Xene3obeTOHHbIX CeYeHui npu ycunexHmn
KOHCprKLI,VIV] KOMMNO3UTHbIMN MaTepunanamMmu.

McxogHble faHHble U pacyeT

B guanoroBom OkHe BbibepuTe TN CeYeHUs — NPSMOYrOnbHUK, TaBp C MOMKOW CBEepXy, TaBp C MOMKOW
CHU3y, ABYTaBp M 3afanTe COOTBETCTBYIOLME pa3mepsbl. [ins npoBepkyM TaBpoOBOro Unv ABYTaBPOBOro CeYeHus
C TpaneuneBnaHbIMU NofikaMm He0bxX0AMMO 3adaBaTtb YyCPeAHEHHbIE BbICOTbI CBECOB MOSOK.

W3 npegnaraemoro cnucka BblbupaeTca TpebyeMbli KOMMO3UTHBIM MaTepuan unu 3agatTcs napaMmeTpbl
NPOU3BONLHOIO Matepuana npu Haxxatum nyHkta Ceou gaHHble. 3a4alTesa Takke pacyeTHbIe Yyeunums.

Hwxe npuBeaeH nepeyeHb peann3oBaHHbIX TUMOB KOMNO3WUTHBIX MaTepuarnos:

ASLAN, FibARM®, ITECWRAP®, Mapei®, S&P®, Sika®, Tyfo®, YOI.

Bo3MoxHO Takke 3agaHuWe HETUMOBbLIX AaHHbIX.

Mporpamma Oa3upyeTcsi Ha NOMNOXEHUsX «PykoBOACTBA MO YCWUMEHUIO XKENe306EeTOHHbIX KOHCTPYKLMIA
KOMMO3UTHbIMK MaTepumanammu» un CIT 52-101-2003 «BeToHHble U Xene3obeTOHHble KOHCTPyKUun 6e3
npeABapuUTENbHOrO HaMPsS>KEeHWUs apMaTypbl»

Honyckatotca cnegytowme Knacceol 6etoHa - B10 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60.

HonyckatoTcs crnegyrowme knaccol apmatypbl - A240 A300 A400 A500 B500. MakcmanbHbIn AnameTp
apmatypsbl - 40 Mm.

[MpuBaA3ka apmaTypbl - pacCTOsiHUE OT LieHTpa TSXKEeCTU rpynnbl apmaTypbl 40 BRAVKHEN rpaHn (HUXKHASA
apmaTtypa K HWKHEW, BEPXHSAS - K BEPXHEN).

Pun3nNkKo-MexaHN4eCckne CBOWCTBA NPEANOXeHHbIX TunoB apmartypbl OAl (KOMMO3WUTHBIX MaTepuarnoB)
B3ATbl M3 [lpunoxeHns 5 «PykoBoacTBa MO YCUMEHUIO Kene300ETOHHbIX KOHCTPYKUMIA KOMMO3UTHBLIMU
MaTepuanammy.

3agaloTca Takke TOSLWMHA MOHOCMOS, MOAYSb YNPYrocTW KOMMO3uTa, MPOYHOCTb Ha pacTsiKeHue u
Aedopmaums Nnpu paspbiBe.

MpumeyaHne. HacToATENbHO pPEKOMEHAYETCH YTOYHATH XapakTepUCTUKM 3aJaBaeMblX MaTepuarnoB Yy
npoussoguTenen.

KoadhdmumeHT ycnosun pabotbl ana Al 3agaeTtcs cornacHo tabnuue:

[Ycrosus okpyxatolieit cpenp! [Matepunan |[namvnatel  |[Tkanm |
BHYTPEHHWe NoMeLLeHUs [Yrnepon (0,95 [0,9 |
|CTekno [l0,75 [l0,7 |
|Apamug 0,85 lo,8 |
KOHCTPYKLIMM Ha OTKPLITOM BO3AyXe [Yrnepon (0,85 (0,8 |
|Crekno [l0,65 0,6 |
|Apamug |0,75 0,7 |
ArpeccuBHas cpeaa [Yrnepon |[0,85 [0,8 |
|Crekno [l0,5 |05 |
|Apamug 0,7 |0,6</SPAN<p> |

OO0wmn B1g onanoroBoro okHa npeacTtaeBrieH Ha puc. 5.14.
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M ~
B Yownerue komnosuTHeiMKM Matepuanama 0 0 — = £5 |
. T I I KoMnosWTHEIA MaTepuan
LLikprHa MM 400
ta h | 500 b | 400 - Konu4ecTso crioes 2
h MpoMsBOAMTERN FibARME hd
|z| ht o b1 [0 1 P
ta _
b | 0 | 0 TN apmaType! @AM FibARM® Tape 200/300 =
h2 |~ bz |~ MM
TOMUWWHE MOHOCNOA MM L
Moayne ynpyrocti MMa 230000
Apmarypa Knacc | Juamerp. mm | Konuuectso Mpusnaska [a).mm
Bepxnan A400 -~ 18, 4, 50, MpO4HOCTL Ha pacTsxeHne, MMa —
Huxnan AdOD ~ 29] 2 50 —
I Oedoprawss npw paspeise, % 0.018
Kosd. yonoewi paboTel ana ©AN 1
Knacc beToHa B30 -
PacqeTHbIE younua
Kosd. yonosua paboTel GeTona 1 N.xH M_kH*m | M0 kH*m | A.xH
1 500 220. 50.
K03t HLEKHOCTM N0 HarpysKe 1
CoXpaHTE. .. OTKPBITE. .. PacqeT ‘ OTyeT Cnpasrka | Boixon |

Puc. 5.14

B Ttabnuue PacyeTHble ycunua 3apganTe pacyeTHble 3HadeHus ycunui. lepexog K HOPMaTtuBHBLIM
3Ha4YeHneM OCYLLEeCTBAETCA NPY NOMOLUM KO3 ULMEHTa HaAeXHOCTH MO Harpyske s

N - npogonbHas cuna, NpUNoXeHHas K LeHTPY TshKecTu, kKH;

M - oxugaembli MOMEHT OT BHELUHWUX cur, KH*M;

Mo -MOMEHT OT BHELUHWX CWi A0 ycuneHus, kKH*m;

Q - nonepeyHada cuna, kH.

lpasusio 3HaKkoe - 32 MOMNOXMUTENbHbIA MPUHUMAETCA MOMEHT PacTArMBalOLLMIA HWDKHWE BOSIOKHA, a
NpoAonbHasa cuna NpYHUMaeTCs NONOXUTENBHOW, €CNIN CKUMAET KOHCTPYKLMIO.

KoadhdpuumeHT ycnoeuin paboTbl BeToHa Y, 3adaeTcd B 3aBMCMMOCTU OT Xapakrepa Harpysku (rno
ymonyanuio 1).

[nsa BbINONHEHWsA pacyeTa HaXMuTe Ha KHonky Pacuer.

Pe3yn bTaTbl pac4yeTa

npl/l Ha)XaTun Ha KHOMKY I'Iop,po6Hee Ha 3KpaH Bbl3bIBAE€TCA OKHO Pe:‘syanaTbl pacyeTa, coaepxallee
BCe BblYUCIIEHHbIE NapaMeTpbl.

r -
PesynuTtatel pacdyeta @

Ared | 250900.06632' w2 Ired | 58510083563 s Wred | 29426852162 wu3

vo | 30077992397

1
Mnowaab beToHa,MM2 240000 Mnolwans BEpXHER apMATYPbIMM2 1017.8760
Mnowaak KoMIosuTa,MM2 88.500001 Mnowant HBKHER apMaTyPbi,MM2 760. 26542
MpeaensHelt MoMeHT , kH*M 285.3081181 Mecre, kH®= | 110.1395667 acre, mn | 0.483375165
- — -

Puc. 5.15
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Mpu HaxxaTum Ha kHomnKy CoxpaHUTb 3ajava coxpaHsieTcs B hanne *.cmp.

Mpu HaxaTum Ha kHomKy OTKpbITb BbI3bIBAOTCA TOJIBKO WCXOAHblE AaHHble COXpPaHEHHOW 3ajauu,
BbI3BaHHY0 3afa4vy crieayeT 3aHOBO nepecyuTarhb.

Mpu HaxxaTnn Ha kHoMKy CripaBka BbI3blBAE€TCH CripaBka Mo nporpamMme.

Mpwn HaxxaTum Ha kHonKy OT4YeT dhopmmupyeTcsa oTHeT 0 3agade B html-cbopmare.

YcnoBHble 0603HaveHusa B PedynbtaTax pacyera:

Ared - npuBeaeHHas NnoLwlaab CeYEHNs;

Ired - npMBeOeHHbI MOMEHT MHEPLMN CEYEHNS;

Wred - npMBegeHHbIA MOMEHT MHEPLUN CEYEHNS;

Yo - PAcCTOSIHNE OT HUXKHUX BOJTOKOH [0 LIEHTPA TSXKECTU CeYeHus:;

X - BbICOTa CXXaToun 30Hbl 6ETOHa;

Mult - 3Ha4eHne narnbaroLwero MOMeHTa, KOTOPbIN CNOCOGHO BblaepXKaTb CEYEHME;
Mcrc - MOMEHT, Npy1 KOTOPOM Ha4yMHaT 06pPa30BbLIBATLCA TPELLMHbI;

acrc - MmakcumarnbHasi LUMPUHA PacKpbITUS TPELLWH.

BHUMAHME! Ecnn no pesynbtatam pacyeta Mult meHbLle BOCMPUHMMaEMOro MOMEHTa A0 YCUMEHUs
Mo unu pasHsietca 0, Heo6xo0aAMMO NPOBEPUTL 3afaHHbIe XapaKTepuCcTukn 6eToHa 1 apmaTypbl.

KOMYecTso cnoes 2

TUN apMaTypbl FibARM® Tape 200/300
Moaynb ynpyroctu,MMa 230000

NpoYHOCTL Ha pacTAxedue,MMa 4300

nedopmauns npu pazpoiee,% 0.018

Ko3d.ycnoemnid paboTel Ana @AM 1

PacueTHble ycunua

N,kH M,kH*M [0, kr=n Q,kH
oo 22 I
Ko3d.HaaexHOCTH No HAarpyske 1
Pe3ybTaThl pacdeTa
Mnowanb NpUEEASHHOND CEYEHWUA,MM2 Ared=250900
MOMEHT MHEPUMK MPUBEOSHHOIO CEYEHNA,MM4 Ired=8.85101e+009
MOMEHT CONPOTUBNEHNA NPYBEAEHHOMD CEYEHMA, MM3 Wred=2.94269e+007
LieHTp Macc ceuysHWs 00 YCUNEHWA, MM ¥0=300.78
Mnowags 6eToHa,MM2 240000
MNnowags HUKHER apMaTypbl,MM2 760.265
Mnolaabs BEPXHER apMaTypbl,MM2 1017.88
Mnolwags KoMNo3uTa ,MM2 88.8
MpegenbHbld MoMeHT, kH*M Mult=295.308
MoMeHT Npy oBpazcBaHuK TpewKH, kH* M Mcrc=110.14
LLvprHa packpbiTUs TPELWWH,MM acrc=0.483375
Puc. 5.16

Mpn HaxxaTum KHonkn OTYeT BbiIBOAUTCS MHGOPMaLMsa o 3agade B coopmate html.

5.11 MNpoBepKka 6eTOHHbLIX CeYEeHU, apMUPOBaAHHbLIX HEMeTanIM4ecCKon KOMNO3UTHOMN
apmartypou

MNporpamma ApmobBeToH npegHasHayeHa AnNs MPOBEPKM Ha MPOYHOCTb OGETOHHbIX CeveHui,
apMUPOBaHHbIX HEMETannM4Yeckon KOMMO3UTHOW apmaTtypon, NMbo HEeCKONbKUMW BMAaMM apmaTypbl, B TOM
ynucrne U MmeTannuyeckon. PeanusoBaHbl: pacyeT MO Teopuu npeferibHblX COCTOSHUA W pacyeT no
nedopmMaunoHHON Mogenu.
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r - = = =

2 Apmobeton - Mposepka GeToHHBIX CEYEHMEA, APMUPOBAHHBIX KOMMO3SMTHOR apMaTypoi ﬁ

TeopWA ANA NPoBEpKM

Harpyska PesyneTar
|,D,ecbo|:-maumHHan MOAENE ﬂ
MpoBepKa ynewHo npoiaeHa
Ceuenme M -150 T
|L-TaBpoBoe j ” BhicoTa oHaToi 30HE! DETOHE, MM 533.20378
My ™
b OTHOCMTENBHARA BBICOTA CKATOR 30HBI 0.8886729
 —
h LUMpHE PECKPEITHA TPEWWH, MM 0.0932748
ai
|-,2’[ . v e PaccrosaHue MesKAY TPEWMHaMKM, MM 219, 16420
b2
||
N
| BeToH ApmaTypa
' b [360 m b1 [0 we b2 | 480 - a1 [na00 =] 41 (18 =] m ni[s at [40 MM
i h |5"’+D MM hi |':' MM h2 | 180 M A2 |A4UD j d2 |18 j MM n2 |4 az |4D MM
||
| Knace feTora |B25 - BRawHOCTE, % | 60 A3 |,q4|30 -| d3 |12 ﬂ MM N3 |4 ad |4U MM
WarpamMa
gemEa fByxnuHelivas  w| Gammab2 |1 A% |""‘4UU j d4 |12 j L |4 a4 |4D =
|
Il CoxpaHnTb | OTKpBITE | Pacuer | MoapobHee | OTuer | Cnpaeka

Puc. 5.17

HopmaTuBbi

CI 63.13330.2012 BeToHHbIe 1 ene3obeToHHbIe KOHCTPYKUUU. OCHOBHbIE MOMOXEHWS.

cn ... 2013 KoHCTpykuun n3 GeToHa C KOMMO3UTHOW HemeTannuyeckon apmatypoun. [Mpasuna
NPOEKTMPOBAHUS

MaTtepuansbl

BeToH: Taxenbln 6eToH kKnaccos B15, B20, B25, B30, B35, B40, B45, B50,B55, B60, B70, B80, B9O0,
B100.

Ona pacdyeta no pedopmauvoHHOW MOAENU peanusoBaHbl Auarpammbl COCTOSHMA 6GeToHa -
OBYXNVHenHas, TpexnuHenHasn n HenuHenHas (Mpunoxenue . CM 63.13330.2012).

ApmaTtypa meTtannuuyeckasa: A240, A400, A500, A600, A800, A1000, B500, B500, Bp500, Bp1200,
Bp1300, Bp1400, Bp1500.

ApmaTypa HemeTannu4yeckas:

— cteknonnactmkoas (AHK-C);
— ©asanbTonnactukoasi (AHK-B);
— yrnennacTtukosas (AHK-Y);

— apamwugHas (AHK-A);

— mmbpwuaHasa (AHK-T).

Tunbl ceveHnn

PeanuaoBaH pacyeT Takux TUNoB OETOHHbBIX CEYEHWI:
— MpPSMOYrOSibHOE;

— TaBpOBOE C MOSIKON CHU3Y;

— TaBpOBOE C MNOJIKON CBEPXY;

— [ByTaBpOBOeE.

UcxoaHble paHHbIe
BetoH: abaputebl ceyenmns (b, h, bl, hl, b2, h2), knacc 6eToHa, OTHOCUTENbLHaA BNAXHOCTb BO3AyXa

OoKpyxatoLlen cpefbl, kKoauLmeHT ycnosui paboTel 6eToHa Yb2, n auarpamma pabotbl 6eToHa (Ans pacyeTa
no AecopMaLroHHON Moaenn).
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ApmaTtypa: nmeeTcsa BO3MOXHOCTb 3a4aTb 4 apMaTypHbIX NIOWAaAKU C Pa3nNUYHON NPUBA3KON K HUXKHEN
rpaHn ceyeHus. [ns KaxOoM M3 HUX 3adaloTcs - Knacc apMaTypbl(MpedcTaBrieHa KakK KOMMO3WTHasd Tak U
MeTannuyeckas), guameTp di, KONMYECTBO CTEPXKHEN Ni U NPUBA3KA K HUXKHEN rpaHu ai.

Harpys3ka: N — npogonbHasa cuna (cxatve co 3HakoMm «—»), M — usrmbarwowmn MOMEHT («+» ecrnu
pacTArmBaeTCsa HUKHASA rpaHb CeYeHUs], «-» ecnun BepxHsas). KHonkn Save n Load npegHasHaveHbl ona paboThbl
¢ OvHapHbIM hannom gaHHbIX NporpaMmel. PacyeT BeinonHAeTcs no kHornke Pacyer.

PesynbTathbl

lMocne ycnewHoro BbLIMNOMHEHMSI pacyeTa Mbl MOMy4YaeM 3Ha4YeHWs BbICOTbl CXaToW 30Hbl OeToHa,
OTHOCUTESNbHYIO BbICOTY CXKAaTOW 30Hbl BETOHA, LUIMPUHY PaCKPbITUS TPELLMH N PAcCTOsTHUE MeXAy TpeLLUMHaMu.
[Ona npocmoTpa AOMOMHUTEMbHBIX pe3ynbTaToB Heobxoaumo Haxatb kHorky [Mogpo6Hee. [losBnsertcs
Junanorosoe OKHO crnejyrowero Buaa.

X — BbICOTa CXaTou 30Hbl 6eToHa, KSi — OTHOCUTENbHAsA BbICOTa CXaTol 30HbI 6eToHa, % arm — NPouUeHT
apM1poBaHus ceyveHns, |_crc — paccTosiHue Mexay TpelmHamm, a_Crc — LWMpUHa pacKkpbiTUs TpeLLmHbl. Abet —
nnowaap ©OetoHa, Al, A2, A3, A4 — nnowaguM apmatypHbix nnowanok, Rsl, Rs2, Rs3, Rs4 -
COOTBETCTBYIOLLUME UM pacyeTHble cOonpoTuBneHusi. h_crc — rmybuHa TpeLwmHbl (BbICYMTBIBAETCHA TOMBKO MO
nedopMmnpoBaHHOM MogEeNK).

P B
Apmobeton - Mposepka GeTOHHBIX CEYEHMH, aPMUPCEIHHLIN KOMNOSWTHON apmarypoit - MNogpoBhes I,&J

MpoOBEPKE CEYEHIMA BRINOMHEHS N0 4ehoPMALMOHHON MOLENM

. 533.20378 M Rs1 5 MMa A1l |0.0015288 w2
| = 0.8886729 Rs2 5 MMa a2 |0.0010178 w2
Abet |0.252 M2 Rs3 5 MMa Az |0.0004523 w2

o arm | 1.36883567 Rs4 5 MMa A4 | 0.0004523 w2

Iy
41771
10

hoac |0.0678729 m e |0.2191642 4 aoc |9.3274820 m

Puc. 5.18

OTuer
OTtueT npeacrtaBnseT cobol pacluMpPEHHbIV BbIBOA pe3ybTaToB NPOBepKU ceveHns B Buge htmi-carina.

B ortuyete npepncrtaBneHbl OU3NKO-MEXaHUYECKNE XapaKTEPUCTUKM MaTepuarnoB, a Takke pesyrnbTaThbl
NpoBEpPKU:

— [MpoueHT apmupoBaHus cedeHuns, %;

— OTHOCcUTENbHasA BbICOTA CXKaToOW 30HbI 6eToHa — ksi;

— BebIcoTa cxaTol 30Hbl 6eTOHA, MM — X;

— LWwnpurHa packpbITus TpeLmH, MM — acrc;

— YacTtoTta TpewuH, m — lcrc;

— T[lpuBegeHHas nnowagb ceveHusi,um’ — Ared;

— [lpuBeaeHHbIN MOMEHT MHEPLINN cequM;i,MM4 —Ired;

— HanpsixeHne B KpaiHel pacTsaHyTOW U HamM. cxaTton apmartype, MlMNa — Sigma_kr.
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[ns pacyeTta no npoaesnibHbIM COCTOAHUAM:

- an/IBeD,eHHbIl;I MOMEHT COonpoTunBeHunsa Ce‘-IeHl/‘Iil,MM3 — Wred,;

MpegenbHbIn MOMEHT, TM — Mult;
MomeHT TpelmnHoobpasoBaHus, TM — Mcrc.

[nsa pacyeTta no geopmaumnoHHON Moaenu:
MakcumansHas rnybuHa TpewmH, mm — herc;

5.12 MNMpoBepka Tpyb606eTOHHbLIX CeYeHUn

OTHocuTenbHas gedopmaLmsa KparlHero cxaToro BonokHa 6etoHa — EpsBMax.

Mporpamma Tpy6o6eToH npedHa3Ha4yeHa ANs MPOBEPKUM Ha MPOYHOCTb CEYEHWU TPYyGOBETOHHbIX

KOHCTPYKLMI Ha OCHOBe fedopmaLMOHHOM Mogenu.

@ TpybobeToH - MNpoeepka TpyDODETOHHBIX CEYEHMRA I.&J
BeToH Harpyzka
HopmaTiis  |CM 63,13330.2012 ~| - I?
Knacc |85 »| w2 |1
My, M |45
Nuarpana |T|:|exnu1Hef-‘1Ha;| j
3 &0 Mz, Tm |23 |
. DTP | BnasHocT, %
Cranb
TpyBa BCT3KN - Dtp, mm | 080 TonwmHa, mn | 12
Konwyecteo
Knacc apMaTypel OwameTp CTemiHel MpuBAzKa ¥ron NpuBAsKK
Al |as00 | dnm (15 ] 1|18 x| a1, 40 fir |o
A2 |A500 < dzm |12 v oz |12 v sz |3 fiz |0
CoxpaH1Te | OTKPEITE | Pacyet | MoapofHee | OTuer | Cnpaeka |
Puc. 5.19

B NpUNoXeHun peanni3oBaHbl NONTOXEeHNA U3 cneayrwmnx HOpMaTUBHbIX OKYMEHTOB!

Poccus

CIn 63.13330.2012 - BETOHHbIE A
XKEJIEBOBETOHHbBIE KOHCTPYKUUW. OcHoBHbIe
MOroXXeHus

CI 16.13330.2011 - CTAJIbHbIE KOHCTPYKUMA
Cn__ 2013 - KOHCTPYKLWN N3 BETOHA C
KOMMNO3UTHOWM HEMETANNUYECKOW
APMATYPOW. MPABUIA NMPOEKTUPOBAHWA

YKkpauHa

[OBH B.2.6-160: 2010 - CTANEXXENNE3BOBETOHHbIE
KOHCTPYKUWMWN. OcHOBHblE NOMNOXeEHWS

[BH B.2.6-98:2009 - BETOHHbIE U
YKEJTESOBETOHHbBIE KOHCTPYKLUMW. OcHoBHble
NONOXEHNS

OBH B.2.6 - 135(163):2010 - CTAJIbHbIE
KOHCTPYKUWWN. Hopmbl npoekTnpoBaHus,
N3roTOBIMEHUS N MOHTaxa

OCTY-H b B.2.6-XXXX:2011 - PYKOBOACTBO INO
MPOEKTNPOBAHUIO N N3TOTOBIIEHUIO
BETOHHbIX M3OENNN 1 KOHCTPYKUWMA C
HEMETANNMYECKOW KOMMNO3NTHOW
APMATYPOW HA OCHOBE BA3ANIbTOBOIO U
CTEKIO POBVHIOB
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MaTtepuansbl

BeToH - TAXenbI 6eTOH KNnaccoB:

B15, B20, B25, B30, B35, B40, B45, B50,B55, B60, C12/15, C16/20, C20/25, C25/30, C30/35, C32/40,

B70, B80, B90, B100 C35/45, C40/50, C45/55, C50/60

[lns pacyeTta no gedopmMaLNoOHHON Modenu [na pacyeTta no gepopmaumoHHOn Moaenmn
peann3oBaHbl AnarpammMbl COCTOSIHMSA BGeToHa — peann3oBaHbl gnarpammMbl COCTOSIHMS BeToHa —
OBYXNMHENHas, TpeEXNUHENHas n HenuHenHas OBYXITMHENHasa 1 HenMHenHasa

(Mpwnoxenwue . CIM 63.13330.2012)
ApmaTtypa meTannuyeckas:

A240, A400, A500, A600, A800, A1000, B500, B500, |A240, A400, A500, B500
Bp500, Bp1200, Bp1300, Bp1400, Bp1500, Bp1600

ApmaTtypa HemeTannu4yeckas:

cteknonnacTtukoas (AHK-C); BaszanbT TY Y B.2.7-25.2-34323267-001:2009
basanbTonnactukoBas (AHK-B); Bazanbt TY Y B.2.7-25.2-21191464-:20
yrnennacTtukoas (AHK-Y); Crekno TY Y B.2.7-25.2-21191464-:20

apamugHas (AHK-A);
mbpuaHas (AHK-I).

Tpy6a ctanbHas:

BCT3kn BCT3kn
BCt3nc BCt3nc
BCt3cn BCt3cn
BCt3nc4 BCt3nc4
BCt3cn4 BCt3cn4
20 20
16M2A0
09rac

UcxopgHble paHHbIe

BetoH: Knacc 6GeToHa, OTHOCUTENbHas BMAXHOCTb BO3Ayxa OKpyXawwen cpedbl, KodddUUneHT
ycnosun pabdotel 6eToHa Yb2, u guarpamma pabotbl 6eToHa.

CranbHasa Tpy6a: Knacc ctanu, guameTtp Tpyobl DTp, TomNLMHA CTEHKM.

ApmaTtypa: MmeeTcs BO3MOXHOCTb 3aAaTb 2 apmaTypHbIX MAOWAAKM C pasfnvyHON npuBaskon. Ons
KaXOOMW W3 HUX 3afaloTcd — Kracc apMaTypbl (NpeAacTaBrneHa Kak MeTannuyeckass Tak M KOMMO3UTHas
HemeTannuyeckas apmaTypa), guameTp cTtepxHen di, KONM4YeCcTBO CTEPXKHEWN Ni, NPMBA3KA K BHELUHEMY Kpato
TpyObI @i 1 yron NpuBs3KM OTHOCUTENBHO ocn Oy.

Harpy3ka: N — npogonbHas cuna (cxaTme Co 3HakoMm «—»), My — nsrmbarowmnin MOMEHT OTHOCUTENBHO
ocn Oy («+» ecnm pacTArMBaeTCa HWXHSAS FPaHb CEYEHUH, «—» eCrnn BepxHsasa), Mz — usrmbawowmn MoMeHT
oTHocuTenbHO ocu Oz(«+» ecnu pacTarMBaeTcs npasasd rpaHb CeyeHus, «—» ecnu nesasd). KHonkn CoxpaHuTb
1 OTKpbITb NpeaHasHayeHbl Ans paboTbl ¢ dhanom AaHHbIX 3agayvun. PacyeT BbinonHsAeTcs no kHonke Pacyer.

PesynbTathl

lMocne ycnewHoOro BbINOMHEHUSA pacyeTa AN MPOCMOTpa pe3ynbTaToB HEOOXOAMMO HaXaTb KHOMKY
MoapoGHee

Mpu aTOM Nonyyaem crnegyolimMe AaHHbIe: X — BbICOTa CxXaToln 30Hbl 6eToHa, Abet — nnowaab 6eToHa,
Rb*/Rb - koacbduumeHT ynpoyHeHns 6eToHa, a_Crc — WmpuHa packpbiTus TpewuHbl, Atr, Al n A2 - nnowagu
TpyObl 1 apMaTypHbIX Nowanok % arm — NpoLEeHT apMUPOBaHNS CEYEHNUS.
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r© I |
Pesynutatm ﬁ

n
1)
ta
o
|

A,mmz | 12704.600
A_bet, mmz | HeBlnlg Al mM2 | 3619.1147

Rb*fRb 1,4025095 A2, mM2 | 1357.1680
acrc,mm | 0.0017977 % arm 9.0935831

X, MM

44

Puc. 5.20

OTtuer
OTt4eT NpeacTaBnseT cobou pacliMpeHHbIV BbIBOA pe3ynbTaToB NPOBEpPKM ceveHuns B Buae html-canna.
B oTtyeTe npeactaBneHbl (PU3NKO-MEXaAHWYECKUME XapaKTEepPUCTUKU MaTepuanos, a Takke pesynbTaTbl
NPOBEPKU:
— TpoueHT apmnpoBaHus ceyeHns, %;
— OTHOCcUTENbHasA BbICOTa CXKaToOW 30HbI OeToHa — KSi;
— BbIcoTa cxxaTol 30Hbl 6eTOHA, MM — X;
— LWnpwrHa packpbITUst TPELUMH, MM — acrc;
— MakcumanbHas rnybuHa TpewyH, MM — herc;
— Yacrtora TpewuH, m — lcrc;
— KoopauHaTtbl NpuBeaeHHOro LeHTpa Tsxectn Y, Z;
— OTHocutenbHas gedopMaums KpalHero cxxatoro BoriokHa 6etoHa — EpsBMax;
— KoadhdumumeHT ynpouHeHusa 6etoHa — Rb*/Rb.

5.13 MNMpoBepka ceveHun cTanebeToHHbIX KONMOHH

Mporpamma CtanebeTtoH npegHasHayeHa AnA MPOBEPKM Ha MNPOYHOCTb CeYeHu cTanebeTOHHbIX
KOMNOHH Ha ocHoBe AedopMaunoHHON MOAENN.

'\ CranebeToH - KonoHHa 4 wll @
. . l . PeayneTaThl
MpoBepka yenewwo npoiigexa
% BPMUPOBAHIA 2.9851666 acrc, mm |0
H, mm | 400
H X, MM 0.4998793 lere, M | O
| B 8, mm | 300
i ksi 1 here, mm |0
||
Il Crane BeTtoH
\ Knacc | 8Cr3in | HopMaTie [cn 63.13330.2012 |
||
|
Y o |95 T 830 - vb2 |1
| =
| d, s [ 56 Nwarpamia [ Aeyxumeiinan ~|
4
® bt
b L h, mm | 240 BnaxHoCTh, % 60
T b, um | 115
I ol .
z,mm |0 Harpyaka
N, T |-228 M, TH 7 My, TM |3
)(,MM|D Y-MM|U I, M |U | |
OTKpLITH | CoXpaHuTb ‘ PacyeT OTueT ‘ CnpaBka I
|

Puc. 5.21
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Poccus YkpauHa
CIM 63.13330.2012 - BETOHHbIE A ABH B.2.6-160:2010 - CTANE3ANIBOBETOHHI
YKEJIESOBETOHHbLIE KOHCTPYKUWW. OcHoBHble | KOHCTPYKLLII. OCHOBHI NOMOXEHHS.
NONOXEHUS. [BH B.2.6-98:2009 - BETOHHI TA 3ANNIBOBETOHHI

CIM 16.13330.2011 - CTANbHbLIE KOHCTPYKLIMW.  KOHCTPYKLIII. OCHOBHi NONOMXEHHS. )
JBH B.2.6 - 135(163):2010 - CTANEBI KOHCTPYKLIII.
Hopmu NpoekTyBaHHS, BUTOTOBIIEHHST | MOHTaXY.

MaTtepuanbi

BeToH - TaXenbI 6€eTOH KnaccoB:

B15, B20, B25, B30, B35, B40, B45, B50,B55, B60, C12/15, C16/20, C20/25, C25/30, C30/35, C32/40,

B70, B80, B90, B100 C35/45, C40/50, C45/55, C50/60

[lns pacyeTta no gedopmMaLNOHHON Modenu [na pacyeTta no gepopmaumoHHOn Moaenmn
peanu3oBaHbl AnarpaMmbl COCTOSIHUS 6eToHa — peanu3oBaHbl AuarpaMmmbl COCTOSHUS 6eToHa —
OBYXJIMHENHas, TPEXNIMHENHas U HENNMHENHasd OBYXIIMHENHAsA 1 HeNMHENHasd

(Mpunoxenue . CIN 63.13330.2012)

ApmaTtypa metannuyeckas:

A240, A400, A500, A600, A800, A1000, B500, B500, |A240, A400, A500, B500
Bp500, Bp1200, Bp1300, Bp1400, Bp1500, Bp1600

Tpy6a ctanbHas:

BCT3kn BCT3kn
BCt3nc BCt3nc
BCt3cn BCt3cn
BCTt3nc4 BCt3nc4
BCt3cn4 BC13cn4
20 20
16M2A0
09rac

UcxopgHble paHHbIe

BetoH: Knacc GeToHa, OTHOCUTENnbHasi BRaXHOCTb BO3dyxa OKpyXatolleh cpefgbl, KoaduuneHT
ycnosun pabdoTel 6eToHa Yb2 n guarpamma paboTbl 6eToHa.

Cranb: Knacc ctanu n paamepsl ctansHoro npocpuns h, b, d, t, z, a Takke paccTosiHue Mexay LeHTpamu
TsHKkecTu (ons weennepos) .

Harpy3ka: N — npogonbHas cuna (cxaTne co 3HakoM «—»), My — nsrmbarowmnn MOMEHT OTHOCUTENBHO
ocn Y («+» ecnu pacTarmBaeTCa HWXKHSAS TpaHb CEYEHWs, «—» eCnu BepxHas), Mz — uarnbarowmin MOMEHT
OTHOCUTENBHO OCU Z(«+» eCnn pacTarmBaeTcs npaBas rpaHb CeyeHus, «—» ecnuv neeas). KHonkm CoxpaHuTb 1
OTKpbITb NpegHa3HayeHbl Ang paboTbl ¢ haninom gaHHbIX 3agayn. PacyeT BbinonHseTcd no kHomnke Pacyer.

PesynbTathbl

B pesynbTaTte pacdeta B COOTBETCTBYHOLLMX MOMAX BbIBOAATCS:
X — BbICOTa CXaTOW 30Hbl OETOHA;

% arm — NPOLIEHT apMUPOBAHUS CEYEHUS;

ksi — oTHocUTenbHas BbiCcOTa CXKAaTOW 30HbI OETOHA;

a_Crc — LUMpUWHa pacKpbITUS TPELLMWHBI;

h_crc — rmybuvHa TpewmHsbl;

|_crc — paccTosiHne mexay TpelmHamu,

OTuyer

OTtyeT npeacTtaBnsieT cobon paclMpeHHbIN BbIBOA pe3ynbTaToB NPOBEPKM ceyeHnst B Buae html-davna
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HeXOTARIE TAHARIE

H HopraTnsol
€N 53.13330.2012
N 16.1333
| B ]
Beton
[<nacc cerara |[Eo. rra [Fb, Mna RbL Mra [Epsbz J[Epsbz
B30 4.5 17 115 [a.0cas |[0.00031
[Kozdh.ycnoamit pabera: batons It e [Buarpama cedbopmip i 5
Ceucume
i o T
200 [z [120000
Crans
knace ||lgs, rra IRy, Mma |Ru, Mna Ryn [Run
[BeT3rn [[20¢ [[215 |EE3 225 a7c
[ns, vm I[os, vm o m Jlis, mu
BN Jluzs J5.6 .5
PaCueTRRIE VORTHS
v JFezu 1y, ™ Il Mz, ™ I ]|
Pe3yILTATH IPOBEPKH
[MpoLent apnuposanus ceuenns, % |2985.7
OHocH-€nbHas sricoTa Cxa~ci 30Hl beToHa lksi=1
[Bricora cwarob sormr BeTona, wv 0420870
[Wupana packperun tpewury, mu aere=0
[Maxcuranoran Fry6rra Tpewpam, nr herc—0
[HacTomz “pewnn, 4 lcre=c

¥=0.00276343 M

[<oopauHaTsl npueederHorC LerTPa TAXeCTH

Mpuscasiibic wecticoeT cescima

¥
|E12=522.601 T7H2

Puc. 5.22

B otueTe npenctaBneHbl (OU3NKO-MEXaHWYECKME XapaKTEPUCTUKM MaTepuaroB, a Takke
NpPOBEPKMU:

lMpoueHT apMmnpoBaHna cedeHns, %;

OTHOCUTENbHas BbICOTa CXXaTon 30HbI 6eToHa — KSi;

BbicoTa cxxaton 30Hbl 6eTOHa, MM — X;

LLnprHa packpbITMa TPELLUMH, MM — acrc;

MakcumanbHas rnybuHa TpewmH, mm — herc;

YacTtoTa TpeLumH, m — Icrc;

KoopaunHaTtbl npuBeAeHHOro ueHTpa Tsxectn Y,Z;

lMpuBeOeHHble XeCcTKOCTN ceveHus - EAred, Ely, Elz.

pesynbTaThbl
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6 PA3[JEJ «KKameHHble n apMOKaMeHHbI€ KOHCTPYKLIMU»

Pasgen coaepXuT nporpamMmbl, BbINOSHAKOWME pPacyeT IMEeMEHTOB KaMEHHbIX W apMOKaMEHHbIX
KOHCTPYKLMI, a Takke BcrioMmoraTerbHble NporpaMmbi:

— PacyeTHble CONPOTMBEHUS CXKATUIO KNaAKU U3 KUPNNYa;

— PacyeT KMpNUYHOro NPOCTEHKA;

— PacueTt Ha cmAaTHKE;

— Pacu4ert Ha pacTsaxeHue.

[d acnpy. IneKTpoHHbIH CnipaBoyHuK MHike He pa.

SCHRM

SAEKTPOHHBIN CMPABOYHMK MHXXEHEPA

g E @ PacuyeTHele COMNPOTUBASHHUSA COKATHUIO KAGUAKH U3 KUPNHUYA
MpuEEeHEl PACYETHEIE CONPOTUBAEHUA CRATUH) KNAAKW M3 KEPAMUYECKOTD KMPNKAYE M U3 KEPaMUUECKMX KaMHeR co
P p p P p P
XereszobeToHHbIE LENEBUAHEIMY BEPTUKANbHEIMM NYCTOTAMW LWWPMHOK A0 12MM Npu BEICOTE paga knagku S0-150mMM Ha TAKenkx
KOHCTPYKLHH pacTeopax.

X

- Pacuer KHPMUYHOTO NPOCTEeHKA
a ﬂporpaMma npeaHasHadeHa AnAa pacyeta CEYEHUA KAMEHHBIX U ApMOKaMEHHBIX KUHCTpYKLLHﬁ B COOTEBETCTEWMH CO

[ T T
KameHHsIe U } CHuM 11-22-81 «KameHHEIE W apMOKaMEHHBIE KOHCTRYKUMM.

APMOKAMEHHBIE
KOHCTPYKLUMH

Pacuyer Ha cmaTue

Mporpamma NpeaHazHavYeHa ANA PacyeTa 3NEMEHTOE KaMEHHBIX W apMOKaMEHHEIX KOHCTRYKUMIA Ha CMATHE
(mecTHoe cxkatue) B cooTeeTcTeun co CHulM 1-22-81 «KameHHbIe U apMOKaMEHHBIE KOHCTRYKUMKS.

Pacyer Ha pacTaKeHue

AepessHHble MporpamMma NpesHasHaveHa ANA PACYETA CEYEHMI KAMEHHBIX W APMOKAMEHHBIX KOHCTRYKUMI Ha pAcTAXEHME B
KOHCTPYKUHWH cooTeeTcTemn co CHuM I1-22-81 «KameHHbIe 1 apMOKAMEHHBIE KOHCTPYKUAKS.

biz

OCHOBAHHUS H
(bYHAUMEHTBI

BbIXOA

Puc. 6.1

6.1 PacuyeTHble conpoTuBIieHnAa CXXaTuUko Knagkn N3 Kmpnum4ia

B nporpamme npuBefeHbl pacyeTHble CONPOTMBIIEHMS CXKaTUIO KNadKu U3 KMpnuya BCeX BUAOB, a Takke
KNagku u3 KepaMmunyecKMx KamHen CO LeneBuaHbIMWM BepTUKarbHbIMU MyCTOTaMU LWMPUHOW A0 12MM npu
BbicoTe psga knagkm 50-150mMm Ha Tskenbix pacTtBopax (tabn.2 CHull 11-22-81* «KameHHble wu
apMOKaMEHHbIE KOHCTPYKLUNY).
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PacupTHbIE CONPOTHEARHHA CHATHIO KIaAKH H2 KHPIHUA

PacuetHble CONpoTHENEHHA R CHAaTHIO KNANKK M3 KWMDH4E BCER B0 H KEp;

Bricora paaa knamkw 50150 p 1

M¥ KarHEd co

BEPTMKAAEHEIMH NYCTOT MM LMPMHON 00 T2 Mi Ha TAKENbE PACTEOPSX MPH MEPKE PACTEOPS

Mapka kiprissa M
i 200 ‘ 150 ‘ 100 ‘ b ‘ 50 ‘ 25 10 ‘ 4 ‘ i
300 003 003 | 0033 | 0030 008 | 0025 002 oo
250 003 | 0033 | 0030 | 008 | 0025 | 0022 00l 006
200 0032 0030 | 007 | 0025 002 | 0me 006 004
150 0026 0024 | 002 | 000 008 | 0ms  o;i3 | oon2
125 00 Doz | om0 | a3 om? | ao4 o2 oo
100 00 000 | OME | QM7 O0ms | 003 0o 003
5 00 00 oms | 004 am3 | oon 003 0.07
50 00 00 0o 0o 0010 003 007 0.06
5 00 0.0 00 003 008 007 00§ 004
-
| o[

2

3Ha4EHHA YrasaHe! B Kro/ome -

Mpumeuars
1. PacueTHbIE conpoTHENEHWS KNaaku Ha pacTeopax Mapok ot 4 0o 50 cregyeT yMeHbWATE, NPUMEHSAA NOHMHEI0WKE KO3 QEHUHEHTH

11,85 - 417 KNAAKH HE KECTKMK USHEHTHEE: DACTEODAK (G583 A06AB0K MIBECTH HAM FMHEI, NErKMY W HABECTROBbIK DACTEODAX B BO3PACTE A0

3Fmec.; 09 - gnA KNankK Ha LEMEHTHEIRK PACTE0PAaX (883 MSBECTH MK MKHBI] © OPrAHHMECKMMM NSCTHEHIEETOPAMA.

Y b PACHETHOE COMpY

CHEATHIO HE TPEGYETCA ANA KNALKH BEICWEND Ka4ECTES - PACTEOPHEIN WOE BLINOAHASTCA Nog,
ParKy © BEIPAEHUEAHWEM W YNNOTHEHUEM PACTEOPS Peiiko. B NpoekTe YkaskIBAETCA MapKa PACTEOPS AR 0BEINHOMH KNSAKW W 07 KNaakH
NOBEIWEHHOTD KAYECTEA.

Beixon Crpaska

Puc. 6.2

MpepoctaBnsieTcs BO3MOXHOCTb NPOCMOTPA XapakTepucTuk 6etoHa B MlMa n krc/em?.

6.2 PacyeT KUPNUYHOro NPOCTEHKa

Mporpamma npegHasHadeHa AnNs pacyeTa KaMEeHHbIX M apMOKaMEHHbIX KOHCTPYKUWA Ha cxaTue B
cootBeTcTBMU cO CHUI 11-22—81 «KameHHble n apMOKaMeHHbIE KOHCTPYKLMWY.

3ajaeTca MPOCTEHOK MPSIMOYroNibHOM WM TaBpoOBOW  (POPMBbI.

PeannsoBaH cniyyar nmocKoro

BHELIEHTPEHHOrO CXaTusi NPOCTeHKa. BbinonHseTcs pacdeT npu OeNCTBUM PacTArMBatoLLMX U COBUraloLLmnX
ycunun. B pesynbTaTte pacyeTa npy Heo6XoANMOCTU apMUPOBAHNS MPOCTEHKA yKa3blBaeTCS KONMYECTBO PSAOB
Knagku, Yepes KoTopoe HeobXoAMMO YCTaHaBnMBaTb CETKM C 3aaHHOMN sYElKoW U AMamMeTpoM apmaTtypbl U
(vnn) nnowaae NPoaobHOW apMaTypbl.

[E0METPIA, TR

+-hl
+

+

bl

h {100

Koaqa.

ml =

W —+
LT
i__h -Ih2+

MNepepucoBaTe
b |B4 B (100

h1 |51

BricoTa
PACHETH. AAHHE! 1 aTana

Ea Pacuer HHpNHUYHOID NpocTe HEA

B2 |50
h2

300

I arepuant
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ceTEW |BP-l  =| EBEpTHRANEHaA |4 -
Twn aprupoBanka | YeouneHue Metaniv.of «

BricoTa pAga
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kPel [t
kP62 [1

OrHesbie
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SPMHPOEAHHA
Koz ycnosuii patioTel KAGGKK M SDMATYPE!

Koapp.cpoka 1.2
onustel Tad. 24 CHul

noEpesta., [y
Hap.

[ TMPOBERKA 3agaHoro ycneHua _ »3» e W pesmeie I LGE TR KPa2, ocofible soaa. ||
Yennua Be- Ceil- Yo [aauTensH, yacTs] Kon-en BepTikan. (| Monepeun. Pacyer no 2-my
Tep |EM pAOE apraaTypa, || womyTe I npsaenbHory
MN.1c | M, T1c%m | 0.7 IRE MN.re |M,7ctm | Q7 kaatk  [lcm2 Cr2/nm COCTOAHMIO
@ |50 a7 |5-2 W |V ‘U |D ‘U T 20N, HAPAKT BPHCT. |
o | C|C | | o o o
~ | | | - r | | ‘D [o |U MNpaesna sHakos
MpoYHOCTE KNagku: [TC/m2) ogyne ynpyrocTy OTHOCUTENEH. GEPORMALUHK
HOPMATHEHSA, pacueTHaA e 176000 Nonzysectu  |-0.000758864
NEpEBAZaH., HENepesaAs. ced. e
Ha Ciatie |3?D 96 |1 84.076 |1 10 CpeaHuiA [cekgwmi] 146519 kparkoeper, |10-000414342
Pacraetue |ZE |'I 3 |5 Ynpyran ¥apakTEpHCTHES 444792 .
. = = = SPMUPOBAHHO KNaaKkM
HapEe | | | Koade. npogonsHoro Warkuta 1 Sanucka
Ha Warud 20 ]

Koadduument zanaca npownocrw  |1.33851

LCrpaeka

3agaHue UCXoaHbIX AaHHbIX

Puc. 6.3

LllenykoM neBon KHOMKWN MbILLM BbIBEpUTE 9CKU3 PACCUHUTLIBAEMOrO CEYEHNS U YKaXUTEe ero napameTpsbl.
B cooTBeTCTBYIOLUX OKHaxX 3anofiHuTe unu BblbepuTe U3 packpbiBaloLMXCHA CMMCKOB BCe HeobxoamMble
ans pacyeta gaHHble 3 CHull 11-22—-81 «KameHHbIe 1 apMOKaMeHHbIE KOHCTPYKLIUNY.
B Tabnuue BeeauTte Yeunus.

103



BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

HaxxmuTe kHomnky Pacuer.

[MporpaMma BbINOMHSAET Takke MPOBEPKY 3a4aHHOro ycuneHus. [lonyckaeTcs ycuneHue cTanbHOW unu
xenesobeToHHOM 06oiMamMu, a Takke CTEPXKHSAMU B apMUPOBaHHON LUTYKaTypKe.

[na 3agaHns napaMeTpoB ycuneHusa Heobxoammo yctaHoBuT onaxok MNMpoBepka 3agaHHOro ycuneHus
M NO CTpesnke BNpaBoO NEpPENTN B OMANOrOBOE OKHO AN 3a4aHus napamMeTpoB YCUITEHWS U pe3ynbTaToB €ro
NpOBEPKM.

THnbI YCH/AEHHA KHPNHYHBIX MNpoCcTeE HKOB

150 5 - WAar NA3HOK, XOMyTOE (M) |C245 ﬂ Knace cTanm
H
- Knacc apmaTtypel
20 b - whpHHa nnaHoe (am) s IFREEIIEEE
|7245m PacyaTHOE CONPOTHENEHHE
CTanK (TciMz)

3 d - TOMWKHE NNaHok M)

23000 PacyeTHOE CONPOTHENEHHE
ApPMaTY PRl

3 AnameTtp

MONEREH. OMy TOB (HH) |3-"r0ncu< PEEHONOADYHEIR ﬂ Thn npodgia
g AW3METP BEEPTHRANEHOA

APHATYPEI (M) |2D><2I:Ix3 ﬂ HomMep npodkna
40 al - TomuwHa ofofme {anl I0G_R.3RT ?napHTnameHTa @@“l

K0NHY. yronkos, NNSCTHH MK Tun onkpaHiA oboimen,  KoadidmumedT
4 BERTHIKANEHBL CTEPHHEH

|I'InnHoe OMMPEHHE CHHEY pj | 1

8 -mrar rraHok (vMv) S00=8=H D MnoWwaakE 04HOMD Yronka,
f -mmamks ceverment: b x d (vma) CTEpiKHA W AP, (2 )
0 CYMapHaA Nnowaak
BETHKANEH, YCHNEHHA (CHZ)
a Molaas NoNEpEHHE
EOMY TOE {CMZ M)

fnace BeToHa HE obormMel

THN YCHNEHKA NPOCTEHKS

* CTansHaA ofioda

" WenezobeToHHaA obokma

(" ApMHPOBEHHEA WTYKATYRKS

Cancel
~ [ BoTA =] cancel |

Puc. 6.4

PesynbTaTthl pacyeTa

npl/l HaXXaTun KHOMKK pacyeT BblaKTCA criegyruine cooOLEeHUs.
I'Ipe/:l,ynpex(,quMe B COOTBETCTBUN C
A mromsercapsce e ractie e moews o eesmavon comnn npumedaHuammn k nn. 4.18 un 4.19 CHull 11-22-81
B cooTeeTcTeMM € N.4.19 CHYM NPOSKTHPOBAHNE TAKMX 3NEMEHTOB NO HENEPEBA3AHHOMY CE4YEHHMIO HE AONYCKAeTCR
«KameHHble 1 apMOKaMeHHble  KOHCTPYKUUU» O
HegoMyCTUMOCTM  MPOEKTMPOBaHUS  u3rnbaembix K
PacCTAHYTbIX 3JIeMEeHTOB KaMeHHbIX KOHCprKLLI/IPI no
HenepeBA3aHHOMY Ce4YeHU0 COOTBETCTBEHHO.

ApmaTtypa B KMPMMYHOM MpocTeHke nogobpaHa
WNN X€ KaMEHHbIN MPOCTEHOK YOOBMNETBOPSIET YCNOBUSIM
» no nNepBoMy WM BTOPOMY MNpenerbHOMY COCTOsIHMIO ©e3
y MoABOp SPMATYPb! B KUPMHUHOH KN3AKE BEINONHEH apmupoBaHusi. Ecnu 3agaHo Henpsimoe apmMupoBaHue
(ceTkamn), B okHe KonuuectBo psgoB knagku Oyget
BblgaHO 4yucro oT 1 go 5, T.e. yepes3 Kakoe KONM4ecTBO
psOoB  KnagkM HeobXoAMMO  YCTaHOBUTH CETKYy C
3ajaHHON A4YerKon, OuamMeTpoM U KflaccoM apmaTtypbl.
Mpn 3agaHnyM nNpsAMOro apmmpoBaHus (BepTUKanbHble
CTEPXKHW) B OKHEe BepTukanbHas apmaTtypa
oTobOpaxkaeTcss nnowanb nogobpaHHbIX BepTUKanbHbIX
CTEPXXHEN B CM.
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Pasden «KameHHbIe U apMOKaMeHHbIe KOHCMPYKUUU»

HeBo3amoXHO nogobpatb
HeapMMPOBaHHLIN  MPOCTEHOK He  yaooBneTBopsieT
YCINOBUSIM MPOYHOCTM U ycTonumBocTU. Heobxogumo
YBENUYUTb XapaKTePUCTUKN KNaaKnu, CeYeHne, YBENUYNTD
XapaKTepUCTUKN apMUPOBaHMUS, WUNU KE CMEHUTb TunN
apMUpOBaHMsI.

apmatypy  vnu

APMHPOEAHHE He oBecneYMEaeT APOYHOCTE CEYeHHA

Y

B none Mpo4HocTb KNagky BblgaOTCS HOPMATMBHBIE U pacHeTHbIE CONPOTUBMEHUSA HEAPMUPOBAHHON 1
apMVpOBaHHOW Knagku (B 3aBUMCUMOCTM OT Toro 6bina nogobpaHa apmaTypa, UM HeT) No nepeBsi3aHHOMY U
HenepeBA3aHHOMY CEYEHUAM NO pasfnnyHbIM Braam BO3AENCTBUN.

Mpn HaxaTum KHOMKM 3anucka BbIBOAMTCA MPOTOKONT UCXOOHbIX AaHHbIX W pe3ynbTaToB pac4yeTa
KaMEeHHbIX M apMOKaMeEHHbIX MPOCTEHKOB.

6.3 Pacuyet Ha cmATHe

Mporpamma npegHa3HayeHa ANs pacyeTa KaMEHHbIX U apMOKaMEHHbIX KOHCTPYKLUMW Ha CMsTue
(mecTHoe cxaTtue) B cootBeTcTBUM cO CHUI [1-22—-81* «KameHHble 1 apMOKaMEHHbIE KOHCTPYKLMNY.

PacueT KMPHHHHD“ HAa0dKH Ha CMATHE

[eoMeTpIa, cra

[ [2] [sf L« ] (o] 2] e ¢ ] 1ol

M arepuant

" YcuHneHWe: CETKM, pacrpefenvTensHas naura
TN KAGAKH | FAMHAHEN 0Bk ¥
TN ycunerus ’m
tMapka pacTeopa | 75 +|| Cerkm [ppy +| Almunapacnpea. I_
Peap ? namTe - Lna. (o)
= Tun pacTEORa swycTkui G v || BbicoTa pRaa = -
KMPMHYHOR Knagaku [rm)

-
Kauecten knagru | obiHoe PacyeTHeIN pazmep Aueiiku l—_|30 -
TN KHENKYE | nycToTHEi go 1w || CBTHATOND SpMUpOEaHs [rara)

Mapra kuprivua {100 -

Ac- ILITOIAaAEL CHMATHA

L h j1a | h
!, b Marepuan Ganku [paradank) PacyeTHeId alameTp ceTok (M) |3
a - NIHPHHA OMOPHOIO yHacTKa >KEJ'I83066TDHH:|V K.om e, yonoEUWIA patoTel GeT0Ha H ApMaTYPE!

Ynpyran ¥apakTepHeT. (1000
knaged 17.15 CHWM
18

K.oaqg. nonsyyectu

kPat |1 kpaz |1
KPal |1 KPa2, ocotee sosa. |1

pac4eTHaR: [NepeBASaHHOE

b a J40 he 6 Keaeba: K pact.conpor. knadkk ; Koaggp cpoka caysde (100, 50
h 51 be L frimmil hatue [1 pactawere |1.25 25 ner) Tat.24 CHuM 1.2
Mnowank crATHa (o)
5 AR JEMAA curMapHBie YeunuA [MecTHsie] E;:'DBBD CyrnaapHas
(+ MMparoyronsHas an. Mre | Macm | Orc Mrc | Mrcm | Qe CETOK iaEmes
= ;
- Tpeuroneraaanopa | - e £.600000 23 47 73 19 5
(" 3anars Y 9 .
Pacuer no 2-ry
MpouHoCTE Kaaakk, [Te./mz) HaHaneHEA Mogyas ynpyrocTy | 272000 [ npenenerary

Ynpyran ¥apaKTepHoTHES
PMUPOBAHHOI KAa0KM
M &K CHMaNEHBIE HANPAKEHWA

833.473

COCT OAHKID

Mpaeuna sHakos

CMATHA B KNa0KE

CpeaHue HanpamKeHHa

CMATHA B KNa0kE
PacuetHoe COMNpPOTHENEHKE
EnagkHd Ha CrATHE

HOPMSTHEHSA
W HENEPEEASAHHOE CB‘-{BHHB]
Coariie 260,576 170
PacTasmerme |35 |'| 8 |8
Cpes |1 30 |55 |1 3
Warug |25 |1 2

Ko, zanaca

s
Er
e
oz

Pacyer

Sanucka

1]

LCnpaexa

Puc. 6.5
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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

B Hwxecneaytollen Tabnvue npuBeaeHbl pacyeTHble BUAbI CEYEHUIN Ha cmaTue (Bcero 11 Tunos).

Ne Bua ceyeHus
) -
h a} h
b b
a - MHAPHHA OMOPHOTO Y4acTKa a-ITHpHHA OMOPHOTO YIacTKa
Ac- TTOWA> CMATHS Ac- ILTOAMEL CMATHA
h bc h Ac
m L
be Ac b
c
=
b HAb=2hHl b Wl b=2n i L
a - [IyOHHA 3a/1eJIKH DaIoK a - riyGuHa 3anenkn Sanok
be - mmEpuHa Ganku bc - mmprHa Sanku
lpumeyaHue.
CeoboaHoe onupaHune 6anok Ha CTeHbI.
BapuaHT pacyeTHoro ceyeHus BblbUpaeTcsi aBToMaTU4Yecku ucxoas U3 pasmepos b, h.
, 5
a
b
bpa
a,b-pazMepEI OOPHOTO yIACTKA a - IIHPHHA OIOPHOTO Y4acTKa
Ac- IIOmanL CMATHA Ac- mnonaas CMATHA
.7
a
1by L, h b h
d - JTHHA ILTOMadKH CHMATHA a- l“J'IyGHHa 3afeJIKH
b - mupuHa pebpa (MHTACTPLI} b - mupuHa pebpa (THIACTPbI)
Ac- IITOIIATE CMSITHS Ac- ILTOIAAL CMSITHS
ber!
9

bg
L
Tmaz

a - VTHHA ONHPAaHHS DATKH
be, he -mmpuua, peicora Sanku

lpumedaHue.

b = a0 — nonesHas anuHa onopbl Npu cBobogHom onupanuu Mpu b>0, b<=a — onunpupaHue Ha
pacnpegenuTenbHyto nnacTnHy asi4cm.

Lnn. — wupvHa pacnpegenut. nauThbl

L

Tmax

a - J/IHHA OMHPaHHS DAlKH
be,hc-mmupHHEAa, BHICOTA GATKH
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Pasden «KameHHbIe U apMOKaMeHHbIe KOHCMPYKUUU»

Ne Bua ceveHuns
0
b | a<=2@3b| b
A y ’
a- ANMHHA OMHpPaAHHA SanKu a - JUIHHA ONHPaHHs DanKH
be,hc-mmpHHEA, BRICOTA HankH be,he-mmpuHAa, BRIcOTa HankH
BapuaHTbI: a), 6). BapwuaHT: B).
lMpumeyaHue.

h — TonLwunHa BUCAYEn CTeHbI

6=H, — skBuBaneHTHas BbiCOTa paHabanku

b =s=1.57H,

(8, b — BeIMMCHIAOTCA)

Ona BapuaHTOB a), 6), B) pacnpegeneHve p[aBfneHUs BbiOupaeTcs aBTOMAaTUYECKW, pacyeT
BbINOMHAETCS Npy KoadpduumeHTe NONHOThLI 3Ntopbl AaBneHns Pp=1.0.

bja b

A

a - JJIHHA OMHpaHHA DAlKH
bc hc-mmupuHAa, PRIcOTA Gankn

BapuaHT: 1)

lpumeyaHue.

[na BapwaHTa r) npy NpoBepke KrNagkM Hag KpanHuMK Gankamu (nepemMblykamu) u paHgbanku
3aJalTcs a, paBHOE ANWHE OMOPHOro yvactka paHabanku n w=0.5 — Ko3a(pPULMEHT NOMHOTHLI AMOPbI
AaBreHus.

3agaHue ucxogHbIX AaHHbIX

LLlenykom neBow KHOMKW MbILLM BbIBEPUTE 9CKN3 PACCUUTLIBAEMOTO CEYEHUS U YKaXKUTE ero napameTpbl.

B cooTBeTCTBYIOLMX OKHaxX 3anofiHuTe Unu BbibepuTe M3 packpbiBaKOLWUXCS CMMCKOB BCe HEOOXOoaMMble
ans pacyeta gaHHble n3 CHull 11-22—81 «KameHHble 1 apMOKaMeHHbIE KOHCTPYKLUNY.

B Tabnuue BBeante Yeunus.

Haxmute kHonky Pacuer.

Pe3yn bTaTbl pac4yeTa

B none Mpo4HOCTb KNaAKu BblgalOTCA HOPMATUBHbLIE U pacyYeTHbIE CONPOTUBIIEHWSI HEAPMUPOBAHHOM U
apMUpOBaHHOW Knagku (B 3aBMCUMOCTM OT Toro, Gbina nu nopgobpaHa apmatypa) No nepeBsi3aHHOMY U
HenepeBs3aHHOMY CEYEHWAM MO Pa3nNUYHbLIM BUAam BO3AENCTBUNA.

Mpn HaxaTum KHOMKM 3anucka BbIBOAUTCA Tabnuua WCXOAHbIX [AaHHbIX C  33a4aHHbIM  BUAOM
paccyuTbLIBAEMOro ceveHust 1 Tabnuua pesynbTaToB pacyeTa.

6.4 PacueT Ha pacTsXXeHue

Mporpamma npegHasHayeHa ANg pacyeTa KamMeHHbIX M apMOKaMEHHbIX KOHCTPYKLMIA B COOTBETCTBUM CO
CHwuI 11-22—-81* «KameHHble 1 apMOKaMeHHbIE KOHCTPYKLMW». [Tporpamma BbIMNOMHSIET NPOBEPKY MPOYHOCTH, a
Takke MNpoBepky M nogbop HeobxoAMMOW pacyeTHOW apmaTtypbl MPU PacTsSXKEHMU MO MepeBA3aHHOMY WU
HernepeBsA3aHHOMY CEYEHUSAM, MPU PaCTHKEHUN C U3rMbom, a Takke Npyu MECTHOM pacTsXXeHUn (OTPbIB aHkepa)
Mo nepeBsi3aHHOMY CeYEHUIO.
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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

Eﬂ Pacuer HHPMHYHOTO NPOCTE HEA HA pACTAKE HHE

[eameTpun, ot

s BB ®

——

1._;4_".

b [100  h |51 hpacy, |
K oo . Bricora
D;Z‘J.D.J'IHHI:I | AT3MA |3DD

Marepuans
Tun knanku |rnMHng||I| oBbIKHOBE ¥

tapka kupivaa 100 -
Mapka pacteopa |75 -
| ecTkuii Gea v |

K.auecTen kaakM | ofbMHoE -
Tun kuprya | aycrorHer ao 15% -

MpeasnEHan AEPORMALMA KASLKH
0 | *led
Ynpyras xapakTepucTaka 1000
.15 CHuM 11-22-481
22

Faoadh, nonzyyect
K. e K. pacy, cONpaT. KAAKM ©

Tun pacTeopa

HAPAKTEQHCTHEM APMHPOEHMA

ApMarypa; War #oMyToE (M) {150

cetkd |BPY  +| EBEpTHEANEHAA (A -

Tun ApMMHPOESHKA |CBTKM + BEPTHEANEHE ™

BricoTa pAda knanku [krd] 77 -

FPaztep Adeliku ceTok [Mm) a0 -

PacueTHBIR guareTp, [kra) ;

CETOK, BEPTHKABHOMD [
[worayToE] SPrHPOESHHA

F.oa . yonoBui padioTel KA30KM M SpMAaType

I_ OrHeeLIe NOEpEXA. ’_
el TpEWMHE W ap. KP3 1
KPaz |1 1.2

Koadep. cpoka cayste!

Mpoeepka Maowaae  [1137 Tat.24 CHul
= JA1AH. YOMNEH. aniepa cr? ciarie |1 pacTaseHqe |1.25 KPal I—.I K, ey SoEmeh |’.|
Houiama Be- Eﬁi HCUmA [QAHTEEH, YacTE) E;&BBD E;H;:;g' EDDJ:TDSW v E;;:;::DE;TH
Te y
M,te | M, Tom | 3, Tc P lka N.te |M te'm | O.7c knagkd - |lem C2T COCTOAHMIO
& |50 87 |28 | [#7.0000 |7.900000 |1.500000 ||0 o o T e — |
| | | [ | | " B g
r | | | [ | | |D ||:| |D MpaBuna sHakos
MpoyHocTe knagkl, [Todme) Mogyne yrpyrocTi O THOCUTENEH, ethoprianiu
LOBLEILELSE (PRI HaMankHei 544000 Manzysecty  |-0.000396482
NEPEEASEH. . HENEPEEAS. Cav. Cpeare
WaCwarwe  [340 170 170 Cpeanuii [ceryumi] [293182 kpatkoeper, | 0000334337
PacTaseHue |35 |'|B |E Hnpyran xapakTepuoT kA |1ngg Pacuet |
0 = T SPMMPOEEHHON KA3KH
Ha Cpes | | | K03, NpOLOAEHOMD WarkGa 0.362353 3anucka
Ha Marud |25 1z

FioapdHumMerT 3anaca npodHocTd  |1.14662

Puc. 6.6

LCnpaeka

npe[J,YCMOTpeHHbIe TUNbI PpaCYeTHbIX ceyveHumn npeacrtaBiieHbl B HVI)KeC.I'IeLI,yIOLU,eﬁ Tabnuue.

Ne n.n.
PacueTHOe
Paguno MpumeyaHue
ceyeHue
KHOMKa
1 “T .
Y I I ]
| l I l Ll h
E |y i — ‘ [poBepka Ha pacTsKeHne no He nepeBs3aHHOMY
Tepl s J CeYEeHMIo
+—=4b |

—

I'IpOBepKa Ha pacTtdaxXeHune no nepesA3aHHOMY Ce4eHUKo

I'IpOBepKa Ha pacTaXeHune n n3rnd no nepeBA3aHHOMY
Ce4YeHunto
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Pasden «KameHHbIe U apMOKaMeHHbIe KOHCMPYKUUU»

Ne n.n.
PacuyeTHOe
Paguo MpumeyaHue
ceyeHue
KHOMKa
4

Ky |

[MpoBepka Ha MeCcTHOEe pacTskeHue (OTpbIB aHKepa) no
nepeBs3aHHOMY CEYEHUI0

3agaHue ucxoaHbIX AaHHbIX

LLlenykom neBoW KHOMKM MbILLM BbIDEPUTE 3CKU3 PACCUUTLIBAEMOTO CEYEHUS U YKAXKUTE €ro napameTpbl.

B coOTBETCTBYIOLLMX OKHAxX 3anofiHUTe UM BbibeEpUTE M3 packpbiBaKOLUXCA CMMCKOB BCE HEOOXOAMMblEe
Ans pacyeta AaHHble n3 CHull 11-22—81 «KameHHble n apMOKaMeHHbIE KOHCTPYKLUWY.

B Tabnuue BBeaute Yeunus.

Haxxmute kHonky Pacuer.

PesynbTaTthbl pacuyeTa

B none Mpo4HOCTb KNaAKu BblAalOTCA HOPMATUBHbBIE U pacyeTHble CONPOTUBIIEHUS HEapMUPOBAHHOM 1
apMUpoBaHHOW KkragkuM (B 3aBMCMMOCTM OT Toro, 6bina nu nogobpaHa apmaTtypa) No nepeBsi3aHHOMY U
HenepeBsA3aHHOMY CEYEHUSAM MO pasnUYHbIM BUAAM BO3AENCTBUN.

Mpn HaxaTum kHOMKM 3anmucka BbIBOAUTCHA Tabnvua WCXOAHbLIX AaHHbIX C  33a4aHHbIM  BUOOM
paccunTbiBAeMOro ceveHus n Tabnuua pesynbTaToB pacyera.

6.5 Pacuyet no [1bH B.2.6-162:2010

lMporpamma npeaHasHadyeHa AnNs pacyeTa KMPNUYHbLIX MPOCTEHKOB MPAMOYrOfbHOrO U TaBpPOBOroO,
OBYTaBPOBOrO M KPECTOBOro ceyeHusa B cooTBeTcTBUM C TpeboBaHuamu OBH B.2.6-162:2010 «KameHHble 1
apMOKaMeHHble KOHCTPyKUMW». BbInonHseTcs nposBepka MpOYHOCTM M noabop Heobxoanmon pacyeTHOM
apmaTypbl. BeinonHseTca Take npoBepka 3a4aHHOro YCUMEHUSA KUPMUYHbIX MPOCTEHKOB.

O6wwuii BUAQ AnanoroBoro OkHa NpeacTasrieH Ha puc. 6.7.

—
Marepuant HaPaKTEPUCTHKM SPMMPOBAHHA

TN KWprdda MopucT. BeToH Gnokd & ¥ | | | Apmarypa: war ®oryToe [re] 150

& Pacuer KMpNMuHoro npocteHka no ABH B.2.6-162:2010 (EN 1996-1-1:2005 Eurocode 6)

[eoreTpua, o

—t

g

OER &

Ly —
l_lh—__l

MepepucosaTe
b |38 B [190

h {380 RES

2 (150

h2 |25

Tun pacTeopa | ToOHKOCAORHE K1EEED ¥
Knacc npouH.kunpuya - b (MMNa) | 35 >
K.nacc npoy.pacteopa - fr (M a] m
K.aMecTEn knagkM |NOERIWeHHoS - [p
CeoiCTEa KMpM. 'W

MpeaensHan AePopMalUa KIaLkH
0 > e

Ynpyran xapakTepucTIRa  [7R)
Ta6.P14 OEH B.2.E-162
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Mpy pacyeTe KMPMUYHBLIX MPOCTEHKOB TaBPOBOrO, ABYTABPOBOrO M KPECTOBOIO CEYEHUs (YCUIIEHHbIX

NUNACTpPaMun B pacyeT NpUHUMAETCA ANMHA NonepeYvyHon CTeHbl — b1, kKak MeHbLUee U3 3Ha4YeHun (cM. puc. 6.7):

b1l <= 0.4*HaTtaxa + b;

bl<=h;

bl <=12*h1 +b.

Tunbl KNPMMYHOWN KNagKWU, pacTBopa N Mapku, NPeayCMOTPEHHbIEe B pacdeTe, NpuBeaeHbl Huxe B Tabn.1.

3apesepBupoBaHHble BUAblI MaTepuanoB CTeH
Tabnuua 1

MaTepMan CTEeHbI

1 | Knaccbl npoyHocTu pacTteopa fm (MIa): 20, 15, 12.5, 10, 7.5, 5, 3.5, 2.5, ... 0.4, 0.2, HyneBoM1
Knaccbl NnpoyHOCTM (XapakTepuctudeckon) kupnuya, kamus fb (MMa): 30, 25, 20, 15,... 1.0, 0.7, 0.4
(npw 3anonHeHun NycToT Krnagknm 6eToHOM — knacc npovHocTn BetoHa: fck — xapaktepuctudeckas
NpoYHOCTb Ha cxaTtue, fevk — npoyHocTb Ha casur: C8\10 —C25\30 no T1a6.3.1 BH B.2.6-98:2009 — B
OAaHHOV BEpCUM He peann3oBaHo )

Knpnuy rmmHsiHbIA 06bIKHOBEHHbIN

Knpnuy cunmnkaTtHbli

BrGpokmpnunyHas knagka

KamHu 1 KpynHble cnioluH. 6noku u3 6etoHa Hpsiga >50 cm

OB WIN

KaMHM 13 cnnowHbiX GETOHHbLIX, TMNCOBETOHHbLIX, NPUPOAHBLIX U AP. HA NOpMUCT. 3anonH. Hpspa=20-
30cm

~

Bnokun nyctoTHble 6eToHa, wnakobeT. n ap.(nyctot.) Hpsiga=20-30cM (HeaBTOKNABHOIO TBEPAEHWS)

8 | MpupoaHble kamMHK (MPaBUIbH. OPMbI) HU3KOW NPOYHOCTU
(MUNEHBIX N YUCTOW TECKN)

9 | MpupoaHble KaMHKU 13 pBaHoro GyTa

10 | byTo6eTOH HEBMOPMPOBAHHLIN

11 | byTo6eToH BMOPMpPOBaAHHbLIN

12 | MopucTble 6eTOHHbIE BNOKM aBTOKNABHOMO TBEPAEHUS

Mpw cpeaHeit nnoTHocTn 400kr/M° 1 Gonee (cm. Tabn.3)

13 | BeToHHble OfOKM M3 NErkux, AYEncTbIX, NOPUN30BaHHbIX 6eToHOB (aBTOKJ'IaBHOFO TBep,D,eHVIFl) — Knacc

onpepgendaeTca no cpenHeﬁ nnotHoctn D

14 | 3apesepBMpPOBaHHbIE TUMbI aPMUPOBAHNS CTEHbI :

0-6e3 apmupoBaHus; 1-apMmMpoBaHNe CeTKamu,
2- BepTukansHoe apmMupoBaHue,

3 - CeTKu 1 BepTUKanbHOe apMMpoBaHne

4- BepTuKanbHOE BHELUHEE YCUneHne

MpeoycMoTpeHbl cnegytoLwue TUnbl pacTeopa:
- cTpouTenbHbI pactBop fm<5 H/MM?;

- cTpouTenbHbI pactBop fm>=5 H/MMm?;

- NerkMn ¢ NNOTHOCTbIO <=800KI’/M3;

- Nerknn ¢ NNOTHOCTbIO >800KI’/M3;

- TOHKOCOWMHbIN KNeeBOoW, LleMeHTHbIEe NacThl.

KayecTBO Knagku:

Hwuskoro kayecTtBa — rpynna 5;

OOGbI4HOE —rpynna 4;

MoBbIWeHHoe — rpynna 3, rpynna 2,

Beiclwee — rpynna 1 (pacwumBka WWBOB MM BCe BePTUKarbHbIE LWBbI KNadKW 3anosfIHEHHbIE pacTBOPOM).
lMpoyHoCTb Ha cxaTue pactBopa fm MCNOMNb3yeMoro B ropuM3oHTarnbHbIX LUBAX apMUPOBaHHOW Knaaku

[OMKHa BbiTb fm>=2 H/MM® (~204 Tc/M?), ANS apMUPOBAHHOI KMaAKW C 3anofHEHUEM BepTUKaNbHbIX LUBOB
fm>=4 Himm’.

Knacc npoyHocT 6E€TOHHOrO 3anofHEeHUs BEPTMKASbHBIX MYCTOT KNagku JOJDKeH ObiTb He meHee C12\15.

Harpy3sku

Ha npocTeHok 3agaoTcs NOMHble pacyeTHbIe YCUIUS U AnvTeNnbHasa Ux YacTb:
N - npogonsHoe ycunue, 3Hak “-“ cxaTue (TC);

M - MOMEHT, NONOXUTENbHbLIN MOMEHT pacTarnBaeT pebpo (Tc*m);

Q - cosurosas cuna (TC).

Ecnun gnntensHas 4yacTb yCUnuin 3agaHa paBHOM HYMHO, TO NPUHMMAaETCS, YTO
Nan. =N/1.2; M an.= M/1.2; Qan.=Q/1.2
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[MpOYHOCTHBIE XapakKTePUCTUKN MaTepuana CTeHbl MPUHMMAalOTCA B COOTBETCTBMM C 3a4aHHbLIMU MapKamm
KMpnuya n pacteopa, TUNOM 1 Ka4eCTBOM KMPMUYHOW KagKu.
Mo okoH4YaHUKM pacyeTa 3Tu AaHHble coXpaHsaTcA B brnoke gaHHbIX UHpopmauum k pacueTy.

Hpm 3aJaHnN YNpyrom XxapakTepucTUKM knagkn =0, ee 3Ha4vyeHue onpepgendeTcda nporpaMmmMHoO. Bce

pacyeTHble MPOYHOCTHbIE XapaKTEPUCTUKM MaTepuana NpUHMMAlOTCsl aBTOMAaTUYECKM UCXOAsS W3 3aAaHHbIX:
Kriacca KMprnu4a unm KamHsl, Knacca pacTeopa, TUna pacTeopa, KauecTBa knagku (cm. Tatn.2).

Tabnuua 2
Ne
nn XapakTepucTvKka maTepuana O6o3Hau.

1 PacyeTH. conpoTuen. Knagku cxaTuto fd = fk/ym

2 Pac4yeTH. conp. Knagku pacTsbk. N0 HeNepeBA3aHHOMY CEYEHUIO fxdl

3 Pac4yeTH. conp. knagku pacTsik no nepeeBsa3aHHOMY CEYEHUI0 fxd2
YcnoBHas pacdeTHasi NPOYHOCTb apMMPOBaHHOM kKragkum Ha wu3rmb no | fxd2_app
nepeBsi3aHHOMY CEYEHUIO

4 PacueTH. conp. knagku narndy. no nepeBsa3aHHOMY CEYEH. fxd

5 PacueTH. conp. knagku uarnby. no HenepeBsi3aaHHOMY CEYEH. fxdl

6 PacueTH. conp. knagky cpesy no nepeBsi3aaHHOMY CEYEHUIO fvd

7 PacueTH. conp. knagkv cpesy no He NepeBsA3aHHOMY CEYEHUI0 fvko /ym

8 XapaKkrepucTnyeckas HadarnbHasi NPOYHOCTb Kragku caBury fvko

9 XapakTepuctmyeckas NPOYHOCTb KNaaku Ha COBMr: fvk<=0.065fb
fvk=fvko+0.40, nnn fvk=0.5fvko+0.40,, ecnn He Bce BepTuKanbHble WBbl | fvk<=0.045fb
KNagku 3anofiHEHbl PACTBOPOM

10 XapaktepucTuyeckass NPOYHOCTb Krnagky npu u3rmbe no HenepeBsizaHHoMy | fxk1
CEeYEHUI0

11 XapaktepucTuyeckass NPOYHOCTb KragkM npu m3rmbe no nepessA3aHHoMy | fxk2
CEeYEHUI

12 XapakTtepucTtunyeckas NPOYHOCTb (BpemeHHoe conpotuenenue) | fk
HeapMMpPOBaHHOW Knagku

13 HopmaTtueHas cpegHsis NPOYHOCTb KaMHS Ha cxaTtue fb

14 [MpOYHOCTb Ha CXKaTue CTPOUTENTbHOIO pacTeopa fm

15 BpemeHHOe conpoTuBneHne apMnpoBaHHon Knagkm Rsku fxd2_app * ym

16 Ynpyras xapakrepuctuka knagku oy = Eq / Ru o, =Eq/fd
HavanbHbI MOAYNb yNpyrocTn knagku Eq = ap * Ru Eo=0qp *fd

17 [MpeaenbHbI KOSPPULMEHT BIUSAHUSA MNON3Yy4eCTn P,

18 Ynpyras xapakrepuctuka apMnpoBaHHOW Krazaku o =Eq/fxd2_app
o = Eq/ Rsku

[MPOYHOCTHbIE XapaKTepUCTMKU apMaTtypbl U TUMbl apMUpPOBaHWUsS (CeTyaToe WuNu BepTUKanbHoe +
ceTyaTtoe) MNpuMHMMAlOTCS NO 3ajaHHbIM Knaccam apmatypbl B cooTtBetctBum ¢ ACTY 3760-07* “Npokat

apMaTypHbIn”.

XapaKTepVICTI/NeCKaFl Ha4valrnbHad NPoOYHOCTb Knagku Ha caBur, Npu HyneBoOM CXKXaTun — fvko npmeegeHa B

Ta6n.3 H/MmM’=MMa (=kr/cm?).

Tabnuuya 3
CTpouTtenbHbIA pacTBoOp TOHKOCNONHbIN Nerkun
AnemeHTbl KAMEHHOM KIaaku obLwero npumeHeHus nNo CTPOUTENbHbIN CTPOUTENbHbIN
Krnaccy npo4YyHoCcTH * pacTBop (kneeBown) pacTBop
Kupnuy rmuHsAHbIA 06bIKHOBEHHBIA | 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)
Kupnuny M10 - M20 0.2 (2.0)
CUNUKaTHbIN M2.5- M9 0.15(1.5) 0.4 (4.0) 0.15 (1.5)
M1 - M2 0.1(1.0)
BeTtoH M10 —M20 0.2 (2.0 0.3(3.0) 0.15(1.5)
MopucThin GeTOH (a3pokK u ap.) M2.5- M9 0.15(1.5) 0.3 (3.0 0.15 (1.5)
Brnoku 3aBoAcKOro U3roToBrEHNs,
06nMUOBOYHbIN npupogHein | M1 — M2 0.1(1.0) 0.3(3.0) 0.15 (1.5)
KaMeHb

*[pu ycnoBuu 4YTO CTpOUTENbHLIN pacTBop obulero npumeHeHus msrotoeneH no OCTY b B.2.7-23,
OCTY-IN BbB.2.7-126 He cogepxuT aobaBoK.
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OCHOBHbIe pacyeTHbIe NpeanoCbINIKUN

Mpu npoBepke NPoYHOCTM N Noabope apMaTypHbIX CETOK B MPOCTEHKAX YYUTHIBAKOTCA 3aaHHaa BbICOTa
pAga KAPNUYHOM KNagku, pasMmep siYerMKn cetTyaToro apMMpoOBaHUA U pacyeTHbIN AMaMeTp ceT4yaToro u
BepTUKanbHOro apmumpoBaHus . [1oaTomy, ecnn B pesynbTaTe nogbopa ceTyaTtoro apmMupoBaHus BblaaeTcs
coobueHne “ApmupoBaHMe He obecneyvMBaeT MNPOYHOCTb Ce4vYeHusa”, — HeobxoaumMO YBenU4UTb
pacyeTHbIM AUamMeTp UM YMEHbLUTb pa3Mep AYeMKU ceTyaTtoro apMmMpoBaHus, IM60 USMEHUTb PEXUM
nogbopa apmartypbl Ha “CeTuyaToe + BepTUKanbHoe”. Toraa npu HegoCTaTOYHOM CeT4aTOM apMMPOBaHUU
nporpaMma aBToMaTU4eCK/ NepenaeT B pexumMm noagdopa BepTUKanbHOW apMaTypbl.

Mpw onpegeneHnn koaduumeHTa NpoaonLHOro narnba ®,, BblumcnaeTcsa rmbkocTb anemeHTa Ah, Ai ¢
y4yeToM KoadppmumeHTa pacyeTHON AnnHbI (BbICOThI npocTeHka H) - p,. Mo ymonyanuio npunato p, =1.0 ( ans
cny4vasi LUIapHUPHOro onMpaHus Ha HENOABWXHbBIE ONOPbI).

A =Hg /tes; Ni =Hef /i

He = Hataxa * p, ;

roe t - ToNwuHa CTeHbl, UNN tg - 3dEKTUBHAA TOMLLNHA CTEHbI;

H; - pacyeTHas BbICOTa CTEHbI; | — MEHbLUUIA pagnyc nHepuuu;

Anh - TMOKOCTb KMPNMYHOW KNaaKu He JorKHAa NpeBblllaTth 27

KoadhduumeHT pacyeTHON ANUHbI NPOCTEHKa MOXET OblTb U3MEHEH.

Mo xoay pacyeTa BbINONHAKTCA Crieaylolme NPoBepKu.

1. TllpoBepka HeapMMPOBAHHbLIX KaMEHHbIX KOHCTPYKLUMI Ha cCXaTue npocTeHka (No Hecylen
CMocobHOCTK).

N<=®,*ybl*fy*L *ty,

roe @, - koadhdPuumMeHT yyeTa rmMbKOCTU 1 IKCLEHTpUCUTETA cedveHns onpegenseTca no npunox. K ABH B
BUaE:

¢M = Al e—u2\2

€ - OCHOBaHWe nHaTypanbHoro norapnma;

A =1 - 2eplty;

u=(A -0.063))/(0.073 —1.17e/ 1);

A= Hei / tor *(F/E)™;

tef - adbdbekTMBHAA NpBeAEHHAdA TONWMWHA NPOCTEHKA;

€y — SKCLLEHTPUCUTET Ha CpeauHe BbICOTbI CTEHbI:

€ T en t ekt e,

rae em = Mpacy / Npacy;

€init — HaYanbHbIN SKCLLEHTPUCUTET, YUUTLIBAKOLLMIN HaYanbHble€ HEOOCTAaTKUN €;,ii=h/450.

e, =0.002* @, * He / te * \/_( en*t) SKCLEeHTPUCUTET OT NON3YYECTN MOXET HE YYMUTbIBATLCH, ecnu A =15
(pekomeHayemMast BenuymHa rubKocTr s CKaTon YacTu NPOCTEHKA);

yb1 - koadbduumeHT ycnosun pabotbl knagku (BRMsHUE MOBPEXAEHWUW, YCUNeHusi, cnocoba onupaHus
NpocTeHKa u ap.);

fd — pacuyeTHasi NPOYHOCTbL CXXaTusl KNaaku;

L —anvHa ceyeHnst NPoCTeHKa.

Ecnn nnowagb ceveHnsa npocteHka As MeHee 0.1vM° B pacyeT BBOAUTCS NOHMXKaKOLWMIA KO3 PUUNEHT
(0.6.3) k = (0.7 + 0.3 As);

2. NpoBepka Ha BHELIEHTPEHHOE CXXaTue ¢ n3rnbom.
N<=@-fg*Le* ter,

rae @i-( @y + d.)/2;

@D, _ KO3(hPMLMEHT ydeTa rMOKOCTU CKATON YacCcTU CEYEHUS;
L. _AnNuHa ckaTton YacTu cevyeHus NPOCTEHKa;

A, _nrnowagb CXaToro ce4eHusi NPOCTEHKA.

3. MNMpoBepka HeapMMPOBaHHOW CTEHbI HA NpPeAenbHbIA MOMEHT NP rOPU30oHTarbHbIX BO3AENCTBUSIX:
M <= fxd * W, M <= fxd1_app * W,

W- ynpyrum MOMEHT CONPOTUBIEHUSA HA €ANHULY ATVHbBI UITN BbICOTLI CEYEHUS;

fxd - pacyeTHas NPOYHOCTb KNagku usrmby no nepeBsi3aHHOMY CEYEHUI;

fxd1_app = fxd1 + oy;

Mpn NOCTOSAHHOM CXaTuK CTeHbI U NpUHMMas oy <= 0.2 fd.

4. MNpoBepka HeapMMPOBaHHbIX KAMEHHbIX KOHCTPYKLUIA Ha Cpe3 NO ropu3OoHTanbHbIM HeMnepeBsa3aHHbIM
LWwBam (Mo HecyLen cnocobHOCTH) — MPUHUMAETCA MEHbLLEE:

V, <=Vb1 (kaO/’YM+0.4*00)*Ac;

V; <=fvd * Lc * tef ,
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roe
fvko /vy y_pacueTHoOe conpoTuBNEHNE Cpe3y No HenepeBsa3aHHOMY CEeYEHMIO;
Op_ CpefHee HanpshkeHne cxaTus;

Mpy NOCTOSAHHOM CXXaTuw CTeHbl U NpuHMMasa oo <= 0.2 fd.

5. Mpwn pacuyeTte no BTOpoOMYy NpeaenbHOMY COCTOSIHUIO BbIMOMHSETCS C Yy4€TOM AMNUTENbHOro MOAynsi
nonay4ectun: Ejong:

EIong = Ek/(1+¢"°)1

®.. — npeaenbHbIN KO3 ULUMEHT NON3y4eCcT NPUHUMaETCa B 3aBUCMMOCTM OT BUAa MaTepuana Knagku,

fx=fq+v M - XapakTepucTMyeckas (rpaHu4Has) NPOYHOCTb KIagKu;

fq— pacyeTHas NPOYHOCTM KNagKu;

v m - KoedprLMEHT OTBETCTBEHHOCTW MaTepuana Ha3Ha4yaeTcs B cooTBeTCTBUM ¢ Knaccamu (rpynnamm)
oT: rpynnbl — 1 (Bbicwas), 4o rpynnbl — 5 (HM3was). Mo ymonyaHuio NpuHATO vy = 1.5 ons KOHCTpyKuun 1-i
[pynnbl C NOBbILLEHHBIMW aPXUTEKTYPHbBIMU TpeboBaHnsaMU. [laHHbIN NapaMeTp MOXET OblTb MU3BMEHEH.

MonHbIn nepeyeHb cm. Tabn. 4.

Tabnuua 4
KoadhumumneHT oTBETCTBEHHOCTM MaTepumana v w MO Kraccam
Knaccbl 0TBETCTBEHHOCTH 1 2 3 4 5

A KameHHasa knagka w3: bnokoB kateropwu-l, pacyeTHbii cTpouTenbHbii | 1.5 | 1.7 | 2.0 | 2.2 |25
pacTtBop B cooTBeTCcTBMM ¢ EN998-2, EN1996-2.

B KameHHasa knagka u3: bnokoB kateropuu-ll, 3agaHHbin cTpouTenbHbii | 1.7 | 2.0 | 2.2 | 25 | 2.7
pacTteop B cooTBeTcTBMM ¢ EN998-2, EN1996-2.

C KameHHasa knagka m3: bnokos kateropum-Il, nponsBonbHbIA cTpouTeneH. | 2.0 | 2.2 |25 | 2.7 | 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 npeaBapuTensHO-HaNpshkeHHas cTanb 1.15
F | JononHnTenbHbIe KOMMNOHEHTHI *C *d 17 [2.0 [22]25 |27

*¢ | NpuHATME 3HaYeHMs ecTb CPEAHVMMMW BEMUYNHAMMU

*d | MNpwuHATO, YTO rMapom3onaums 4. 6. MoKpbITa CTPOUTENbHLIM PACTBOPOM
Ecnun koadhdmumeHT BapnaTMBHOCTI NS KNagkun kateropun - i

*e | He npeBblwaeT 25 %

6. ,D,J'Iﬂ apMI/IpOBaHHOVI KNnagakyn ceTkamMun B TOPU3OHTAallbHbIX LWBaxX BbINONHAKTCA AOONOJIHUTENbHbIE
npoBepKn no VCJ'IOBHOVI DaCL-IeTHOVI NMPO4YHOCTU aDMI/IDOBaHHOVI Knagkuy Ha n3rnb no nepesd3aHHOMY Ce4YeHUto —
fxd2_app. Mpu HegocTaTovHOM apMMpPOBaHUM CeTKaMm BbIMOSHSAETCA NOAOOP BEPTUKANBHOW apMaTypsbl

M <= fxd2_app * W,

fxd2_app = (6*As*fyd * 2) \ t*;

roe

fyd - pac4yeTHas NPOYHOCTL apMaTypbl B FOPU3OHTamNbHbIX LUBAX;

As - nnowaab NonepeyHoro CeYeHust pacTAHYTOW apMaTypbl CETOK Ha 1Mn.M.;

Z - NneyYo BHyTpeHHewn napbl cun <= 0.95*d;

X - paccTosiHMe A0 HENTparibHOW OCW.

<, 1,
% 1 ©/ x|, =—F,
/// % i X - _TI ——
A, £ @ p I
« b y €.,
1) 2) 3)

Puc. 6.8 PacnpegeneHve HanpsokeHWin B apMUPOBaAHHOM CEYEHNN.
1 - pacyeTHOe ceveHue; 2 - gedopMauun; 3 - BHYTPEHHUE yCunms
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MpegenbHO [OOMYCTUMBIA MOMEHT 3SJIEMEHTOB KaMeHHOW knagku [pynnbi-1  (kpome ¢ nerkumu
3anonHUTENsaMmn) Npu n3rnde He MoOXeT ObITb Donee:

M <= 0.4* fd * b * d*;

unu gns snemenTtoB pynnbl 2,3,4, n Mpynnbl 1 n3 nerkux 6€TOHOB:

M <= 0.3*fd * b * d*;

7. Moabop ceTok BLIMNOMHSETCS MO 3afaHHOMY pasMepy SIYENKM CeT4aToro apMMpoBaHUs, AUaMETPY U
Knaccy apmaTtypbl. [lonyckaloTcs ceTku co crniegyowimmm pasmepamm adveriku: 30, 35, 40, 45, 50, 55, 60, 65,
70,75, 80, 85, 90, 95, 100 MMm.

8. lNMpoBepka apMUPOBaHHbIX KAMEHHBIX KOHCTPYKLMIA Ha Cpe3 No nepeBsA3aHHbIM CEYEHUAM:

V <=ybl*fvd* A +fyd* Fa,*As /100,

raoe fvd — pacyeTHOe conpoTuBEeHne cpesy Nno NepeBA3aHHOMY CEYEHMIO;

fyd - pacuyeTHas NpoOYHOCTbL MoMepevHon (CEeTOK B BEpPTUMKANbHOM CEYEHUN WNU BepTUKAIIbHOW)
apmarypbl;

Fayy - NPOLLEHT apMUPOBAHUS CEYEHNSA CeTKaMM Mo BEPTUKaNbHOMY CEYEHUIO.

9. Ecnu npoBepkn 6 U 8 He yOOBNETBOPAIOTCS, TO BbINOSIHAETCS I'IOD,60p BepTUKaNbLHON apMaTypbl.
N <= yb1 * fk *A + fyd_, *Fa,*A /100,

roe

fyd_, . pacyeTHasi NPOYHOCTb Ha CXaTue BEPTMKaNbHOW apMaTypbl;

Fa, .nNpoueHT BepTMKanbHOro apMmMpoBaHUs CeYEHUs;

fsk — pacyeTHas NPOYHOCTb apMMUPOBAHHOM KNaaKn CeTKamMu:

fsk: fk + 2* Fa, * fydx/100 <= 2*fk.

10. Mpwn npoBepke 9 nogdbupaeTca BepTUKanbHaa apMaTypa M BbINOMHAETCHA OONONHUTENBHASA NPOBEpKa
no npeaenbHOMY MOMEHTY Ha OCHOBaHUU OBONHOIO BEPTUKANbHOITO apMUPOBaHUSA:

M<=yb1 * fk *Ac*(h, -0.5*x)+ fyd ,*A'*( h, -a),

roe

X — BbICOTa CXXaTOW 30Hbl CEYEHUS;

a - TonwmHa 3awmTHoro cnos (NpuHMMaeTcs a = a') ;

ho — paboyas BbicoTa ceveHus.

BbinonHAlTCA Takxe cneagywouwme BblHNcneHus:

1. BblumcnatoTcsa cpegHne KpaTkoBpeMEHHbIE OTHOCUTESbHbIE AedopMaLimn:
=-1.1*In(1 - o/(1.1*))] ao
roe fy - xapakTepucTmyeckas MPOYHOCTU KNaaku.

2. BoliumcnsieTca cekylumii moaynb gedpopmaunii knagkm (KpaTtkoBpeMeHHbIn) (cm. puc. 6.9):

Ex=0l¢;

roe € — oTHocuTenbHas AedopmManms Krnagku.

[nsa oueHkn nonHbix aecopmaunii KOHCTPYKUMIA C YY4ETOM ANUTENBHOIO MPUITOXEHUSA Harpysku (unu ¢
y4eTOM MON3y4ecTy Npu 3aMopaxkMBaHuM) N MPOBEPKM KNnagku no npegenbHbiM gedopmaunsM BblHUCNAIOTCS
nonHble npegenbHble geopmauny NoN3y4yecTun KNnagkv B BUAE:

€nonn.= £* (D,

Elong = Ek/(1+¢),

roe ® — koaprLMEHT NON3y4ecTu:

® =0.5 - 1.5 — ong Knagkm n3 Kepammyeckmx KamHemn ¢ BepTUKanbHbIMU LWeNeBnaHbIMU NyCcToTamu;

® =1.0 -2.0 — ona KNagKM U3 KPynHbiX 6ETOHHBIX GITOKOB M UCKYCCTBEHHbIX KAMHEW;

® = 1.0 -2.0 — Ang KNagkym 13 CUIIMKATHOIO KUpnmM4ya MOSHOTENoro M MycToTenoro U ux 6eTtoHa Ha
NMOPUCTLIX 3aNONHUTENSX (MM MOPU3OBAHHOIO) N KPYMHBIX CUMMKATHBLIX BIIOKOB;

®=1.0 -3.0 — ona knagku n3 obneryeHHoro c6opHOro 6eToHa (MenkKnx 1 KPyMnHbIX BIIOKOB);

® =0.5 - 1.5 — ansa knagk1 n3 NOp1cToro aBTOKIaBHOIO S4enCcToro 6eToHa;

€, =-0,0035 - onga knagku MNpynnel 1;

€, =-0,0020 - ansa knagku MNpynnbl 2, 3, 4 (cM. puc. 6.9)

[MpoBepka NpoOYHOCTU KNagkM B npouecce ee Bo3BefdeHus (npu fy <2.5 MIMa) BbinonHseTca no
nonyyeHHblM AedopmaumsMm nonsyvyectu knagku. B cnyyae npeBblleHUs pacyeTHbIX Aedopmauuni Hag
[ONyCTUMbIMU HEOBXOAMMO NPeayCMOTPEeTb KOHCTPYKTUBHbIE MEPOMNPUATUS yCUNeHus knagku o Habopa
Heo6xo4MMON NPOYHOCTU (BPEMEHHbIE OMNOpPLI U AP.)

[MpoBepka NPOYHOCTM NO NpeaenbHbIM AedopMaUUaM He BbINONHAETCA.
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MpoBepka 3agaHHOro ycuneHus

PeannsoBaH pexum NMpPoOBEepPKn 3agaHHOro YycuneHus KMpnn4Horo NPOCTEeHKa, KOTOprVI

Ny s
OCYLUECTBNAETCA Npn HaXaTon KHOMKe B atom cny4dyae 3agaroTca TUn ycuneHuma n KonndecTtBeHHble

AaHHble.

[v¥ TPOBEPKA 2agaHoro yoMAsHHS
Mocne aTtoro npu ycTaHOBMEHHOM pnaxke BKMNIOYAETCA peEXUM

NpoBEPKMN 3adaHHOro ycuneHuma un 3agdaHHble napamMeTpbl yCUINeHua (I'IJ'IOLIJ,aJZI,b BEPTUKanbHOIo ycuneHna u
nnowaab nonepevHbixX XOMyTOB) NnepeHoOCATCA B OCHOBHOE ANanoroBoe OKHO.

PeanusoBaHbl cregylowme cxembl YCUNEHNS KUPNUYHbIX cTon6os oborimamu:

1. YeuneHue ctanbHbiMmn oboriMamm (ycuneHue yronkamm, XoMytaMmu 13 nonoc UM KpyribiX CTEPXKHEN 1
ap., puc. 6.10-a) — BbINONHAETCA JOMNONHUTENbHAsA NPoBepKa No NpoaonbHoK cune no d.71 MNocobus [2].

2. YcuneHune B xenesobetoHHon oboriMe (yCuneHue yrornkamu, XoMyTamu U3 MOSfioc MIn KpyribiX
cTepXkHen n ap., puc. 6.10-6) — BbINONHAETCA OOMONHUTENbHAA MPOBEpKa MO MpoJofibHOW cune no .72
Mocobus [2].

3. YcuneHune ctepXXHAMM B ADMUPOBAHHOW WITykatypke /pacTBopHon ob6owume/ (cm. puc. 6.10-B) —
BbINOMHAETCS AOMNOMHMTENbHAs NpoBepKa No NpoAosibHON cune no .73 MNMocobus [2].

MpoBepka ycuneHus KNagku CTanbHOW, Xene3obeTOHHOM M pacTBOpPHOM OOOVMaMu BbIMOMHAETCS Ha
OCHOBaHUM:

- 32j@aHHOro0 B OCHOBHOM OKHE BEPTMKarlbHOro apMmnpoBaHus;

- BbIOpaHHOro B JOMNOMHMTENBHOM OKHE BapuaHTa ycunexus (puc. 6.11).

HonyckaeTtcst nogbop nnowanu BepTMkanbHOro YyCUneHus.

lMpoBepka cevYeHUs CTEPXKHEN XOMYTOB BbIMOSMHAETCA MO 3adaHHOMY AMaMeTpy W Knaccy apmaTtypbl
CETOK, 3a4aHHOMY LLary XoMyTOB M Nfowagn XoMyToB Ha 1nNM BbICOTbl CEYEHUS.

HonyckaeTtcst nogbop nnowanu BepTMkanbHOro YCUneHus.

PacyeT coeouHUTENbHBLIX MMAHOK CTarnbHbIX OOOMM Kak 3nemMeHToB 6e3packoCHbix epm Ha
Cpe3bIBaloLLYI0 CUIY U M3rnbatoLwmii MOMEHT B MITOCKOCTU MTaHOK — B JAHHOW BEPCUW HE BbINOMHSAETCS.

PekomeHpauum

1. Ona pacyeTa Khnagkv C NoOBPexXAeHusMW (TpewumHamu) - KoapduumeHT ycnoBum paboT Knagku
pekomeHayeTcst NpMHUMaTh B cooTBeTcTBMM ¢ MeToamkon LLHUUCK (cm. Tabn. 5):

KoadduuneHTsl ycnosun pabot (KP61) knapku ¢ noBpexaeHmsamun

Tabnuuya 5
Ne XapakTep noBpexaeHUs Knaakm CTeH, CToONo6oB 1 HeapmupoBaHHasa | ApMmupoBaHHasi
n/n NPOCTEHKOB Knagka Knagka
1. | TpewmHbl B OTAENbHLIX KMpMMYax — He mnepecekarowme 1.0 1.0
pacTBOPHbIE LWBbI
2. | BonocsHble TpelumHbl Nepecekalowme He bonee AByx psaos 0.9 1.0
knagku (onvHon 15-18cm)
3. | To xe npu nepeceyeHun TpewmHamum He Boree 4yeTblpex 0.75 0.9
pAOOB KNagky (AnvHoW Ao 35CM) Mmpu 4ucne TpewuH He
bornee yeTbipex Ha 1NM WWPUHBI (TOMLWWHBI) CTeHbI, cTonba,
NPOCTEHKa
4 | TpewmHbl C packpbiTMEM 40 2MM, nNepecekatowme He Gonee 0.5 0.7
BOCbMW DAOOB KMagku (anuHow go 60-65cm) npu yucne
TpewmH He Gonee 4YeTblipex Ha 1NM LWMPUHBLI (TOMLUHBI)
CTeHbl, cTonba, NpocTeHKa
To e npu nepeceyeHn TpelwmnHamm 6onee BOCbMWU PsiioB 0 0.5
Knagku (anvHown 6onee 65cm)

2. KoadhmumeHT ycrnoBun paboTbl YCUMEHHOW KNaOKM WCXOOA W3 YCIOBMI ONUPaHuWsl MpOCTEHKa
NPUHUMAETCSA PaBHbIM:

KP61=1.0 — npu nepegaye Harpy3sky Ha 06oMmMy 1 HanmM4unm onopbl CHN3Y 06ONMBbI.

KP61=0.7 — npu nepegaye Harpysky Ha 060MmMy 1 OTCYTCTBMM OMNOPbI CHU3Y 0OOMBI.

KP61=0.35 — 6e3 nepenadye Harpysky Ha o060MMy 1 OTCYTCTBUM OMOPbI CHN3Y 06ONMBI.

[Mpn HanMuYuKn gBYX U3 BblLEenepeyYmcneHHbIX akTopoB KOIPPULMEHTbI NEPEMHOXKAIOTCS.
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3. [na yyeTa NOHWXEHHOr0 pacyeTHOro CONPOTUBMEHMS apMaTtypbl, NpuMeHsemMon B oborime (Tabn.10
Mocobus [2]), BBOOATCA noHWXKatowme KoadduuneHTsl ycnosun pabotsl apmatypbl KPa1=0.8 n ap. npn yyeTte
YCIOBUI CTapeHunsi apmaTtypbl (KOPpO3usi, OrHEBbIE NMOBPEXAEHUS U T.M.).

4. lpoBepka MPOYHOCTU CTEH U CTONOOB B MeCTax OMMPaHUA Ha HuX Ganok, NPOroHOB W ApPYrux
3M1EMEHTOB BbINOJHAETCH KaK NPOBEPKa MECTHOM NMPOYHOCTM Ha CMATME B peXMNME pacyeTa Ha CMSTue.

[ns npoBepKM MPOYHOCTU, KaK HEMOBPEXKAEHHLIX 3NIEMEHTOB, TaK U 3NIEMEHTOB, UMEKLLNX TPELLMHbI B
KaMeHHOW Knagke (Hanpumep, OrHeBble MOBPEXAEHMS BCreaCcTBUE BO3AENCTBMS TemnepaTtypbl, B pesynbrate
noxapa unu crtapas knagka) pekomeHgyetcs ucnonb3oBaTtb nonoxeHus [2] n [3]. MMpu aToM npoBepsaeTcH
Hecyllas CnocoBHOCTb LEHTpanbHO M BHELEHTPEHHO HArpy>KEHHbIX 3MNEMEHTOB, YCUNEHHbIX CTalbHbIMU,
Kene3o0eTOHHbIMU 1 pacTBOpPHbIMM obormamu. [onb3oBaTternb CamMoCTOATENbHO NoabupaeT Heobxoaumblie
3NEMEHTbI YCUNEHUsl, HanpuUMep Yrosiku, MNacTVHbl WW BHELLHWE BepTUKanbHble CTEPXHU COEAMHEHHbIE
nonepeyvHbiMn xomytamm (puc. 6.10) 1 3agaeT nnowiaab BHELIHETO YCUITEHUS.

Coo06LeHus no xoay pacyera:

1. Ecnn nogobpaHHble CeTkN He yAOBNETBOPSIOT YCIOBUIO AONYCTUMOrO MakCUManbHOrO0 apMMpoBaHUS
BblOaeTcs coobLLeHmne:
«CeTuyaToe apMMpoBaHue NpeBbilIaeT NpeaenbHO A0MYCTUMOEY.

2. I'IpM HEBO3MOXXHOCTU BbIMNOJTHNTb PACCTaHOBKY apMaTypbl BblAaeTCA coobuieHme.
«ApMVIpOBaHVIe He oGecneynBaeT NMPOYHOCTb Ce4YeHUnnR».

3. Mpwn ycnewHom nogdbope apmaTypbl Bbl4aeTcs cOoOLeHne:
«Moa6op apmaTypbl B KUPNUYHOM KIagKe BbIMOJSTHEHY.

4. Mpu pacyeTe Ha pacTsKeHUe BblAaeTCs NpeaynpexaeHve:

«BbInonHsAeTcA pacyeT Ha pacTsbkeHMe No HenepeBs3aHHOMY ceuyeHuto. MpoekTUpoBaHue Takux
3/1eMEeHTOB MO HenepeBsA3aHHOMY CeYeHUI0 He AOMNyCcKaeTcs».

5. Ecnu aKCUEHTPUCUTET NPUIIOXKEHUSI MPOAOIBLHOW CUIbI BbIXOAWT 3a Npefenbl cedeHust (U HaxoauTes
y rpaHu) BbidaeTcs npeaynpexaeHune:

«PaccTosiHme OT TOYKM MNPUNOXKEHUS CUNbI A0 CXKAaToro Kpasi CeYeHUs MeHee 2 cM.
MpoekTupoBaHue TakKMX KOHCTPYKLUUI 6e3 BepTUKanbHOW apMaTypbl He fonycKaeTcsy.

6. Ecnn npoyHocTb ceveHus He obecneyvmBaeTcs, BbigaeTcs coobLeHune:
«NPOYHOCTb CeYEeHUA He obecneymBaeTCcs, yBeNnMYbTe MapKy KUpnuya u pacteopay.

7. Ecnn MBKOCTb KMPMMYHOTO MNPOCTEHKA NpeBbilwaeT 27 BbligaeTca coobueHune: «lMpeBbiweHa
AonycTUMasi rMGKOCTb CTEHbI».

T £ 4/
f«

I

M —

; Ek Eu

Puc. 6.9. Mogynb gedopmauuin knagku
Eo — HavanbHbIn Moaynb aedopmanmi (4) E; - cekywmin mogynbe aecopmauun (5)
€ — JONYCTUMblE KpaTKOBPEMEHHbIe AedopmaLinm
€, — NpeaensbHO 4oNYCTUMbIE ANnUTenNbHbIe AedopMaLimm
1 — pun3ndecKkn-HenMHenHasi 3aBUCUMOCTb XapaKTEPUCTUYECKON MPOYHOCTM KaMH4 -
2 — ngeanuanpoBaHHas HOpMaTUBHas (XapaKTepucTmyeckasi) 3aBMCMMOCTb Knagku -f,
3 — ngeanuanpoBaHHas pacyeTHas 3aBMCMMOCTb Knagku - 4.
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Puc. 6.10. CxeMbl YCUNEHUS KMPMIUYHBIX CTONOOB obonMamu:
a) meTannu4yeckou; 6) xxene3obeToHHON; B) apMUPOBAHHOM LUTYKaTypKe.
1 — nnaHka ceveHmeM 35x5- 60x12mm; 2 — cBapka; 3 — CTEPXXHU ANamMeTpoMm
5-12mMm;4 — xomyTbl guameTtpom 4-10mm; 5 — 6eToH knacca B7.5- B15;
6 — wrykaTypka (pactsop mapku M50 — M100)

THbl YCUAEHHUA KPTIHUHBIX NPOCTEHKOB

S - War NNAHOK, XOMyTOB (MM)  |C245 w | Knacc cramm

150 150 S - war nnavok, xomyros () | C245 < Knacc cram
" !
= Knacc 2y =l
20 b- wpusa nnaso () ol Gt |

=3 Knacc apatypsi
20 b- wipuka nnanok (1)

§ -nrar runasox (vo) S00SS=H
I -runamks cevenmens: bxd (vn)

Tun yowrenwn npocenca
@ Cramwas ofoitua
" MenesobetoHwas oboiiMa
 ApHMPOBAHHAR UITYKATYPKE

-

& Komm.yronwos, naacuh waw
BEpTINAN HLOX CTRpXHER

Tun onupakin oboiMy,  KospeiLienT

Monwoe onmpare cay 1w | [1

1.130000

4.520000
8.000000

Knacc Getowna XE obodime

B10 TA - Cancel

MROLLIBAL OAHOTO yronKa,
crepmnn uap. (cu2)

Cymapwan niouae
BeTHRANLH.yCHREHIA (CHZ)

MoLuans nonepeuss
omyTos (cu2/nm)

ok |

0=6 -10cm
§ -urar xomyTos §2150
drom=4-10nm d pepr=5-12vma

Thn yeuneHus mp

Konws.yronkas, nnacris win
crepiuedi

|4_

PacueTHoe CONpOTHEREHNE PacuetHoe
0!
- - 24500 e - [24500 cranm (rch2)
E=t== _,, d - TonuHa naHoK (w) = e d - Tonuma nnanok (i) = Pacuerroe
4 aparyp [ apranypu
]_ 3 meTp 3 NinameTp
r | nonepeuH.xonyToR (i) Vronok pagsoncnounsii = | Tun npodua Tioflepek.xomyToa (M) Vronok pagrononoukeli v | Tun npodus
s 5 Owamerp o Ouanerp
aphaypei (h) 20203 ] Homep npocpunn aprsaTypei (1) [2020:3 | Honep npopuna
a PN e i) I_"G-“RT ::pﬂwm a 60 a0 - Tonwuta 060l (i) UG_R.SRT ‘c"oﬁ;"mm ]

(" Cranemas ooiiva
® XKeneaoberoHas oboiina
( AphviposanHan uTyKaTypKa

€ YeuneHie cerikamm

Monwoe onnparme chnsy 1 v | [ 1

’—m onupakis oboiiiel,  Kochmument —

Mnowaas oaHora yronka,
crepwus n ap. (cu2)

CyvapHan nnowaas
BETUKANLH.yCUneHHs (ch2)

0
1.13007
0.042478  TOWIAAL nonepeuHs
XomyTos (cn2/m)
Knacc 6eToHa XKE 000iMLl -DK
BIOTA v Cancel

a) YcuneHwue B cTanbHon obonve

0) YcuneHue B xene3obeToHHo obolive
VTVIHhI,yCVIﬂEHMM KHMPUUHBLIX NPOCTEHKOB QE

245 ~ | Knacc cramu

.
150 S - War MNaHOK, XOMYTOR (MM)
! o o |H
I = 20 b - WHpHHA NAAHOK (MM)
B
N d sepr
i — 3 d-Tonuma naaox (1)
| —
T 1 dxom
I — 3 [waverp
—— nIOMepeUH. XOMyTO8 (MH)
s 5 [uawerp seprukansoli
apuaTypsi (1)
pa0
.. I 40 a0 - TonwmHa 060iMLl (MM)
A0=3 - denr

KONULYFOAKOB, AACTUH Wikt
BEPTHKANLHLX CTepsHell

§ -war xomyror §>150 v
drom=4-10vM d pepr=5-12nt

o

THN younens mpocTenka |
(" Cransas ofoiiva

(" KenezobetonHas 06oiina

(@ ApmMMpoBaHHas WTyKaTypKa

€ younedne ceTiamm

Al Knace apwaTypel

[

[0 Facietios omponiereue
apnaType

[¥ronox passonanousei | Tun apochwsn

[amaos v Hovepnpochum

[oersmr a|

Fm onuparins oborinsi,

Koapuunent
MoHoe onmpakme canzy 1 ¥ | |1 —‘

0.502655 MIOLL3ZE OAHOTD YrONKa,
crepus n gp. (cu2)
Cymapuas nnowags
BeTukansH yCneHys (nZ)

,—0.942475 Moufa nonepeusbx
xomyros (cu2/m)
BIOTA > Cancel

PacueTHoe CoNpoTHENEHHE
crani (Tew2)

Daiin
copTamenTa

4.021239

B) YcuneHne apmMupoBaHHON

LUTYKaTypKOW

Puc.7. 3agaHue TUMNOB yCUNEHUS KUPNNYHBIX CTONGOB o6oimamu
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7 PA3[OEN «depeBAHHbIC KOHCTPYKLUU»

Pasgen cogepXuT nporpamMmmbl, BbINOMHSOLLME pacyeT aNeMEHTOB AePEBAHHbIX KOHCTPYKLWUNA:
— Pacyert uenbHbIx cevyenun;

— PacueTt kneeHbIx ceveHun;

— PacyeT cocTaBHbIX CEYEHUN.

['d acnpen. InexTpoHHbIH Cnipasounuk MHike He pa.

D SCNIPU

SAEKTPOHHbIM CMIPABOYHUK MHXXEHEPA

= PacHeT LeAbHbIX Ce4eHUH
-mea

N Mporpamma NpeaHasHadeHa ANA pacyeTa NPAMOYroNbHeI M KPYrbiX BpyChes fepeBaHHbIX KOHCTRYKUMA B
! KameHHsle 1 cooTeeTcTeMu co CHuM I1-25-80 «[depeeaHHbIE KOHCTRYKUWM .

APMOKUMEHHbIe 7 %
KOHCTPYKUHH 7= PacyeT KAeeHbIX Ce4eHHH

Mporpamma NpeaHasHaYeHa ANA PAcUeTa KNeeHLIX CeYEHUA ABPEBAHHEIX KOHCTRYKUMIA B cooTeeTcTeMn co CHul

{7 11-25-80 «[lepeBAHHEIE KOHCTRYKUMUS.
“’

N S -
Aepeaaunble - PacyeT cOCTABHBIX CEYEHUH > :
KOHCTPYKLMH Mporpamma NpeaHasHaueHa ANA PAcyeTa COCTABHLIX CEVEHUA AEPEBAHHEIX KOHCTPYKUMIA B coOTEETCTEMM co CHuM
11-25-80 «[lepeBAHHEIE KOHCTRYKUMKS.
: \E

OCHOBAHMS U
tpyHAAMEHTBI

i
Harpysku u
BO3AEHCTBHS

OTKPBITS ,,B‘bjidi

Puc. 7.1

7.1 PacueTt uenbHbIX Ce4YeHUU

Mporpamma npegHasHayeHa Ans pacyeTa NPAMOYrofbHbIX U KPYribiX OpycbeB AepeBAHHBLIX KOHCTPYKLMM
B cooTBeTCcTBMM co CHuUI 11-25—-80 «[lepeBsHHbIE KOHCTPYKLMUY.

PacueT nepe BAHHbIX KOHCTPYKLUMH (LR 1bHOTO C8 YB HHA) - BesbimaHHbIA

©afin Bua Chpaska

| MexDambis AaHHbie | Pacuer =l

Thn anenenTa PaCyeTHEIE YA
[0 myrew [ Qarc [ Merem | Qurc | onamm ~
1] 15 0s 0.495 033 P
Pasepkl ceustiA - THN ceusriA 12| 0.3 0.6 P
=X
o
EX
6
=
|8
PaACCToAHME ONop. g v

Harpystn

=15 |n e ) | e | |

HaMpsileHHA 0T NOCTORHHBLX M ATMTESBHBIX HArPY30K NPEBIWAKIT B0% 0T BCEX HArpy30K

AEMONHHTEREHEIE MAPEHETRE OKHO conBLLEHHF
Thn apesecirer | Cotha (pome seiiny ToR0i) v Qz »
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PacueT npepnonaraeT Bblgayy COKPALLEHHOrO W pasBepHyToro ¢opMynbHOrO Buga oTyeTa C
MPOLEHTaMU MCMONb30BaHNs CeYeHUsi MO HEOBXOAVMMbIM NMPOBEPKaM.
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3apaHue ncxogHbIX AaHHbIX

B none Tun anemeHTa HaXMUTE COOTBETCTBYIOLLYIO KHOMKY M Bblibepute Tun anemeHTa: Banka —
nsrnbaemoln anemeHt (PacyetHble ycunua — My, Mz, Qy, Qz); KonoHHa — BHEUEHTPEHHO — CXaTbli
(pactaHyTbin) anemeHT (PacuyetHble ycunua — N, My, Mz, Qy, Qz); ®epma — UeHTpanbHO — CXaTbll
(pacTaHyTbIN) anemeHT (PacyeTHoe ycunue — N).

Bbibepute Tun ceueHus: Bpyc unu Kpyr.

3agante Pa3mepbl cedyeHus: BoicOTy h v wvpuHy b ans npsmoyronbHoro cedexus, nunu gnametp d gns
KpYrnoro ceyeHus.

Ecnu paccuntbiBaembii anemeHT Banka, To B none PacctosiHMe onop, 3agaeTtca anvHa ydactka Ip,
KoTopas SABNAETCS pacCTOSHUEM MEXAY 3aKpenfeHMSMN CKaTon KPOMKM 3fieMeHTa B NPOMEXYTOYHbIX TOYKaX
OT CMeLLEHMS M3 NIIOCKOCTM M3rnba; ecnu paccumTbiBaemMbln anemeHT KonoHHa unu ®epma, 10 3agaetcs loy,
loz — pac4eTHble ANUHBI AneMeHTa OTHOCUTENBHO ocer Y U Z COOTBETCTBEHHO (TEPMUH «OTHOCUTENBbHO OCK»
O3HayaeT MMOCKOCTb, NePNEeHAUKYNSAPHYI0 ocu). Mpu KPyrnom cevyeHnm KOSIOHHOro MM epMEHHOro aneMeHTa
3agaetca 6onbluasa pacyeTHas anvHa lo.

B none [ononHuTenbHble napameTpbl 334alTcad BCe  HeobxoduMble  XapaKTepUCTUKM
paccunTbiBaemMoro anemeHTa B cootBeTcTBUM co CHuI [1-25-80 «[lepeBsiHHble KOHCTPYKUMU» N KO3PDULMEHT
Y, Ha KOTOpbIA Npu pacyeTe GyoeT yMHOXATbCs Ha pacyeTHOe conpoTuBreHne apeBecuHbl. KoadduumeHT
HasHa4yaeTcs Nonb3oBaTeNeM U3 UHXEHEPHbLIX COODPaKEHWUN.

B cTtpoukax Tabnuubl PacuyeTHble ycunua 3agaloTCs OAHO WM HECKONbKO pacYeTHbIX CoYeTaHun
ycunui. [pun aToM ansg onpeaeneHns pacy4eTHOro ConpoTMBIEHNA MaTepuanoB B cootBeTcTBum co CHull 11—
25-80 «[lepeBsiHHbIE KOHCTPYKUMMY», ONSA 3a4aBaeMblX CTPOYEK PaCHETHbIX COYETaHMW YCUIMM HeoBxooumo
YCTaHOBUTb (PriaXkoK B none — HanpsikeHMs oT NOCTOSIHHbLIX U ANUTENbHbIX Harpy3ok npeebiwarT 80% ot
BCEeX Harpys3oK, eCn 3TO CMpaBeanvBoO ANs AaHHOW CTPOYKM pacyHeTHbIX coveTaHun ycunuia. MNpu Haxatuu
COOTBETCTBYIOLLNX KHOMOK B nore Harpys3ku ykasbiBalOTCA KpPaTKOBPEMEHHbBIE Harpysku, KOTOpble BOLUMW B
JaHHOe coyeTaHue, YTo yCnoBHO 0003HavyaeTcs B npaBom ctonbue ®naru.

Mpu HaxaTtun kHonkn MNMpaBuno 3HakoB B OKHe coOOLEHU OTOBPaXaeTcs PUCYHOK MOMOXUTENbHbIX
HanpaBneHUn YyCUNnin B CE4EHNM ArEMEHTA.

PesynbTaTthl pacyeTa

[ns BbINONHEHMSA pacyeTa M MPOCMOTpa pesynbTaTtoB HeobxoAumo nepentn Ha 3aknagky Pacuer.
PesynbTaTbl npoBepkn ceyeHuss oTobpaxalTcsd B BuAe MNpOLEHTa WCMOMb30BaHWA MO HeobXoAWMbIM
KpUTEPUAM — OTHOLUEHME Hecyllel CnocoBHOCTU ceuveHus K hakTUYecKoMy HanpsKeHuto, rmbkoctn u T.A4.
Haetca Takke 3aknoveHne o6 obecneyeHMn TeX UNKN UHbIX KPUTEPUEB: MPOYHOCTb ObecneyeHa; npeaenbHas
rmbkocTb obecneveHa.

[daHHble pesynbTaToB pacyeTa MOXHO pacnedvatatb HENOCPeACTBEHHO W3 Nporpammbl, a Takke
coxpannTtb B OT4yeT (Pann = CoxpaHUTb OTYeT Kak...).

Ona BbiBOAA MakcMManbHbIX Pe3ynbTaToB MO KaXAOW M3 MpoBepok, Bbi3oBuTe MeHiw Bug=> Tonbko
onpegenstowme PCY.

[nsa BbiBOAA pa3BepHYTOro otyeTa C NpUBEAEHHbIMU TaM YNCIIEHHBIMU (DOPMYMamMmn NPOBEPOK BbIZOBUTE
MeHio Bug = CokpalueHHas dopma.

7.2 PacuyeT KneeHbIX ce4YeHUM

lMporpaMma npefHasHadeHa AN pacyeTa KreeHblX CeYeHU AepeBAHHbLIX KOHCTPYKLMIN B COOTBETCTBUN
co CHuIT 11-25-80 «[depeBsiHHbIE KOHCTPYKLUMWY.
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Q PacueT aepeeAHHBIX KOHCTPYKLHH (K1eeHoro ceue HHA) - beabimaHHbIA

haiin Bua Cnpaeka

| v

McxoaHble AaHHBIE | PacusT
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Puc. 7.3

3agaHue UCXoaHbIX AaHHbIX

B none Tun anemeHTa HaXXMWUTE COOTBETCTBYIOLLYIO KHOMKY 1 BbiGepuTe Tun anemeHTa:

— bBbanka — nsrnbaemein anemeHT (PacyeTHble ycunusa — My, Mz, Qy, Qz);

— KonoHHa — BHeLeHTpeHHO—CXaTbIl (pacTaHyTein) anemeHT (PacuyeTHblie ycunus — N, My, Mz, Qy,

Qz);

— ®epma — LeHTpanbHO—CXaTbli (pacTAHYTbIN) anemeHT (PacyeTHoe ycunue — N).

3apaiiTe pasmMepbl cedeHus, Ans 3Toro B none MapameTpbl JOCOK B NaKeTe yKaXuTe KONMYecTBO J0COK
(He MeHee 2 wWwT.), BbIbGEpUTE M3 PACKPbIBAIOLLErOCH CMMCKa LMPUHY W TOMLWUHY OOCOK KIEEHOro CeyveHwus,
YKaXXUTE BENWUYMHbI CTPOraHusi, YTo B criydyae HeobxoAMMOCTW Takke MO3BOSSiET CKOMMNOHOBATb CEYEeHWE U3
HecTaHOapTHbIX AOCOK.

Ecnu paccuutbiBaembin aniemeHT Banka, To B none PacctosiHue mexay ONOPHbLIMU CeYeHUsIMU
3afjaeTca AnvHa paccmaTtpmBaeMoro yyactka Ip, KoTopasi sIBNSeTCsl pacCTosiHMEM MexXAy 3aKkpenneHusiMmu
CKaTo/ KPOMKM 3feMeHTa B MPOMEXYTOYHbIX TO4YKax OT CMELleHWss M3 MIoCKoCTU u3rnba; ecnu
paccuntbiBaemblin anemeHT KonoHHa wvnu ®epma, To B none PacuyetHas gnuHa 3apatotca loy, loz —
pacyeTHble ONWHblI 3fIeMeHTa OTHOCUTENbHO OCEeW COOTBETCTBEHHO Y U Z (TEPMWH «OTHOCUTENBHO OCK»
0O3Ha4aeT NIOCKOCTb, MEPNEHAUKYNAPHYIO OCH).

B okHe [JononHuTenbHble NapamMeTpbl 3a4alOTCA BCe  HEOOXOAMMblE  XapaKTEPUCTUKM
paccunTbiBaemMoro anemeHta B cootBeTcTBumn co CHul 11-25-80 «[depeBaHHbIE KOHCTPYKLUMMU» U KOIDDULNEHT
Y, Ha KOTOpbIA Mpu pacyeTe OyOeT YMHOXaTbCs Ha pacyeTHOe COMpOTUBIEHWE ApeBecuHbl. KoadbduumneHT
HasHayaeTCcsl Nonb3oBaTeNeM U3 UHXEHEPHbIX COOBPaKEHNN.

B cTpoukax Tabnuubl PacuyeTHble yCUNUA 33a0al0TCS OOHO WM HECKONbKO PAaCYETHbIX COYETaHWN
ycunun. MNpun sToM Ans onpegeneHnss pac4eTHOro ConpoTMBIIEHUA MaTepuanoB B cooTBeTcTBum co CHull Il-
25-80 «[lepeBsiHHblIE KOHCTPYKLUMWY, ANsl 3a4aBaeMblX CTPOYEK pPACHETHLIX COYMETaHUM ycunui Heobxoaumo
YCTaHOBUTb (prnaxok B none — Hanpsi>keHMs OT NOCTOSAAHHLIX U ANUTENbHbLIX Harpy3ok npesbiwarT 80% ot
BCeX Harpy3okK, ecniv 3To crnpaBefnvBO AN AaHHOW CTPOYKU pacyeTHbIX coveTaHun ycunuin. MNpu HaxaTuu
COOTBETCTBYIOLLMX KHOMOK B norne Harpysku ykasblBalOTCA KPaTKOBPEMEHHbIE Harpysku, KOTopble BOLUMN B
OaHHOe coYeTaHue, YTO YCNOBHO 0603HavYaeTcsa B NpaBom cTonbue ®Pnaru.

Mpun HaxaTtumn kHonku MpaBuno 3HakoB B OKHe COOGLEeHun oToOpaKaeTcs PUCYHOK MOSTOXKUTENbHbLIX
HanpaBneHnn ycunuim B ce4eHun anemMeHTa.

Pe3ynbTaTtbl pacyeTta

[na BbiNoNHeHWs pacyeTa M MPOCMOTpa pes3ynbTaToB pacyeTa HeoBGXOAMMO NeperTV Ha 3aknagky
PacueT. Pe3ynbTaTbl NPOBEPKM CEYEHUS OTOOPaXKaloTCs B BUAE NMPOLEHTOB UCTONb30BaHNS N0 HEOOXOAUMBIM
KPUTEPUSIM — OTHOLLEHME Hecyllel CrocOBHOCTU ceveHust K hakTUYecKOMY HampshkeHuto, rMOKOCTM U T.4.
[aeTcsa Takke 3aknoyeHne o6 obecneyeHMn Tex UMM MHbIX KpUTEpKUeB: MPOYHOCTbL obecrneyeHa, npeaenbHas
rmbkocTb obecneyeHa, NPOYHOCTL MO CKanbIBaHWUIO Npy 3rnée obecneyeHa.
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[daHHble pe3ynbTaToB pacyeTa MOXHO pacnevyatatb HEMOCPeOCTBEHHO W3 MporpamMMbl, a Takke
coxpaHutb B OTyeT (Pann =CoxpaHUTb OTYET Kak...).

[na BbiBOOa MakcMMarnbHbIX pe3ynbTaToOB MO KaXAOW M3 MPOBEPOK, BbizoBUTEe MeHio Bua= Tonbko
onpeaensowue PCY.

[nsi BbIBOAa pa3BepHYTOro oT4yeTa C NpUBEAEHHLIMU TaM YMCNEHHBIMU (DOPMYNamMu NPOBEPOK BbI30BUTE
meHio Bug = CokpaweHHas copma.

7.3 PacueT cocTaBHbIX CeYeHUM

lMporpamma npegHasHadeHa AnNd pacdeTa COCTaBHbIX CEYEHUNA [OEepPEeBSHHbIX KOHCTPYKUMA B
cootBetcTBUM cO CHUIT [I-25-80 «[JepeBsiHHbIE KOHCTPYKLUNY.

8 pacuer ge PE BEAHHBIX KOHCTPYKUWA (COCTABHOND Ceye HHA) - beablsaHHbIA
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3apaHue ucxoaHbIX AaHHbIX

B none Tun anemeHTa HaxxmMuTe COOTBETCTBYIOLLYIO KHOMKY M BbibepuTe Tun anemeHTa:

— bBanka — nsrnbaemoin anemeHT (PacuyeTHble ycunus — My, Mz, Qy, Qz);

— KonoHHa — BHeLEeHTpeHHO—CxXaTbI (pacTaHyTbI) anemeHT (Pac4yeTHble ycunusa — N, My, Mz, Qy,

Q2);

— ®epmMa — UeHTpanbHO—CXaTbli (pacTAaHYTbIN) anemeHT (PacyeTHoe ycunue — N).

3apganTe pa3mepbl ceyeHus, ons atoro B none MNapameTpbl AOCOK B NakeTe yKaXnTe KONMYeCTBO JOCOK
(He MeHee 2 wWIT.), pa3Mepbl CeYeHUs ONpedenslTca napaMmeTpamu OOCOK B nakete: TonwuHa 3agjaetcs
pasHas OAns Kaxxgon OOCKW Uy ofMHaKoBas Ang BceX A0COoK nakeTa. LUMpuHy n BbICOTY nonepeyHoro ceyeHus
[OCOK B MakeTe MOXHO BblOpaTb COrfmacHO COpTameHTy B packpbiBaloLeMcs Cnucke unm BBecTn Tpebyemoe
3HayeHve Bpy4Hylo. [INs BBOAA 3HAYEHWUs BPYYHYK HaZO B PacCKpbIBAMOLWEMCS CMUCKE LUMPUHbI, UMW BbICOThI
COOTBETCTBEHHO, BbIOpaTh <..>, N B COCEHEM OKHE BBECTU Tpebyemoe 3Ha4eHue.

Ecnu ceyeHne pa3BuTO MO BbICOTE C MOMOLLBI MPOMEXYTOYHbLIX BCTABOK (MPOKNagok), Heobxoammo
yCTaHOBUTb (pnaxok B none MNMpoknagkn u ykasatb UX TOMLUMHY.

Ecnu paccuuTbiBaeMbin anemeHT Banka, To B none [nuHa 3agaetca AnuHa nponeta L v gnuHa lp,
KoTOpasi SIBNAETCH 3aKkpenfeHneM CXaToW KPOMKM 3fieMeHTa B MPOMEXYTOYHbIX TOYKax OT CMeLleHUs u3
nnockocTn naruba.

Ecnn paccumtbiBaembin anemeHT KonoHHa vnu ®Pepma, 1o B none PacuyeTHble ANMWHBbI 3aaloTcst
pacyeTHas anuHa seteu 11, loy, loz — pacyeTHble OfMHbBI 3eMeHTa OTHOCUTESTbHO OCEN COOTBETCTBEHHO Y N Z
(TEpPMUH «OTHOCUTENBHO OCU» O3HAYaeT NNOCKOCTb, NEPNEHANKYNSPHYIO OCW.

B okHe [dononHuTenbHble MapamMeTpbl 334alOTCA BCe HeOoOXOAMMble  XapaKTepPUCTUKK
paccuuTbiBaemMoro anemeHTa B cootBeTcTBumn co CHull [1-25-80 «[lepeBsiHHbIe KOHCTPYKUMU» N KOIPPULMEHT
Y, Ha KOTOpbIA Npu pacyeTe BygeT yMHOXaATbCs Ha pacyeTHOe COoMpoTMBIEHWe apeBecuHbl. KoaddumumeHT
HasHa4yaeTCcs Nonb3oBaTeNeM U3 UHXEHEPHbIX COOBPaKEHNI.

B cTtpoukax Tabnuubl PacyeTHble ycunua 3agaloTCs OOHO WM HECKONbKO PacYETHbIX COYeTaHun
ycunui. [pun aToM Oansg onpeaeneHnst pacy4eTHOro ConpoTMBIIEHNA MaTepuarnoB B cooTBeTcTBuM co CHull -
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25-80 «[lepeBsiHHbIE KOHCTPYKLUUWY, ONS 3a4aBaeMbIX CTPOYEK pPacCYETHbIX COYEeTaHWUA YCUIMIiA HeobXxoauMmo
YyCTaHOBUTb (prnaxok B norne — HanpsikeHMA OT NOCTOAHHbLIX U ANUTENbHbLIX Harpy3ok npesbiwarT 80% ot
BCeX Harpy3oK, ecrniv 370 CnpaBefnvBO ANA AaHHOMW CTPOYKM pacCyETHbIX coveTaHun ycunun. MNpu Haxatuu
COOTBETCTBYIOLLMX KHOMOK B norne Harpysku ykasblBalOTCA KPaTKOBPEMEHHbIE Harpysku, KOTOpble BOLUMN B
OaHHOe coyeTaHue, YTo yCrnoBHO o6o3HavyaeTca B npasoM ctonbue dnaru.

Mpn HaxaTtum kHonku MpaBuno 3HakoB B OKHe cooGLeHun oTobpaxaeTcs PUCYHOK NONOXUTENbHbIX
HanpaBfeHUn yCUnnn B CeYEHMUN SNeMeEHTA.

Pe3synbTaTthbl pacuyeTa

[ns BbINONHEHMs pacyeTa M MPOCMOTPa pesynbTaToB pacyeTa HeobxoAMMO NepewnTu Ha 3aknagky
PacueT. Pe3ynbTathl NpoBepkn ceyeHnst oTobpaxaloTca B BUAE MPOLEHTOB UCMOMb30BaHMS MO HEOBX0aANMbIM
KpUTEPUSIM — OTHOLLUEHWE HecyLlen CnocOoBHOCTM ceyeHus K hakTMYeCcKOMY HanpsbkeHuto, rmMbKocTu U T.4.
[aetca Ttakke 3akniodeHme 06 obecneyeHnn Tex UnM MHbIX KPUTEPUEB: NPOYHOCTbL obecneveHa, npegensHas
rmbkocTb obecneyveHa, NPOYHOCTb MO CKanbiBaHWIO Npu n3rnbe obecneyeHa.

[daHHble pe3ynbTaToB pacyeTa MOXHO pacrnedvaTatb HEMnoCpeaCTBEHHO W3 MporpaMMbl, a Takke
coxpaHuTb B OTyeT (Pann = CoxpaHUTb OTHET Kak...).

[ns BbiBOOAa MaKCMManbHbIX Pe3ynbTaToB MO KaXXAOW U3 MPOBEPOK, BbI30BUTE MeH Bug= Tonbko
onpegensowwme PCY.

[ns BbiIBOOa pasBepHYTOro otyeTa ¢ NPpUBEAEHHBIMM TaM YNCTEHHBIMW hopMynamMm NPOBEPOK BbI30BUTE
MeHio Bug = CokpawieHHas dopma.
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8 PA3[EJ «OcHOoBaHuUA U (pyHAAMEHTbI»

Pasgen cogepXvt ceputo nporpamMm Ans pacyeta yHOAMEHTHbIX KOHCTPYKLUIA 1 OCHOBaHWIA:
— [MapameTpbl ynpyroro ocHoBaHus C1, C2;

— PacueTt oguHo4HOM cBay;

— PacyeT cBan Ha COBMECTHOE BO3ENCTBUE HArpy3ok;

— Ocagka ycrnoBHOro pyHaaMeHTa;

— [naBHble N 3KBMBaNEHTHbLIE HAMPSHPKEHMUS B TPYHTE;

— YCTOMYMBOCTb CKIOH3;

— YCTOM4YMBOCTb MHOIOCITOMHOMO CKIMOHA;

— Hecywas cnocobHocTb cBali Mo pe3yrbTaTtam NoneBblX UCMbITaHWUA;

— Pacyet kombrHmpoBaHHoro cearnHo-nnunTHoro (KCI1) dyHoameHTa.

i Crp " e Y )

SCI1PH

@ acnpu 2013,

SAEKTPOHHbIN CMPABOYHUK MHXEHEPA

@ MapameTpel ynpyroro ocHosawnus C1, C2
lMporpamma npe, YeHa AnA onp nocTenu AnA pacyeta QyHAaMEHTHLIX KOHCTPYKUMI Ha
KameHHele n ynpyrom no p 4 Ha Bl ocagku no CHull 2.02.01-83 «OcHoBaHuA
ApPMOKAMeHHbIe 3A3HWIT U COOPYKEHMIT».
KOHCTPYKUMU

PacuyeT oAMHO4HOM cBaK

Vi Mporpamma p ocaaky u A i cBaK (C y4eToM B3aUMOBNUAHWUA B rpynne cBail) B
Ty cooteetcTen co CHuM 2.02.03-85 «CaaitHble dyHaamenTel» u MICH 2.02-01 «O by n 1e

AepeBsHHble COOPYKEHNA.
SEa PacuyeT cBau HaO COBMECTHOE AeHCTBUE HArpy3oK

lMporpamma npegHasHayeHa ANA pacyera oAl il CBaM Ha C B03AeliCTBUE BEPTUKANLHOI, FOPH3OHTANEHOM CUA
“ﬁ; 1 momenTa B cooteetcteun CHulM 2.02.03-85 «CaaitHble dy € y4eTom nepBoil 1 BTOPOil CTagnn
i =

0 "CBaA-TPYHT".

OcHoBaHMA 1
PYHAQMEHTBI T OcaaKa yCAOBHOTO oyHAGMEHTA

Mporpamma np yeHa AnA onp 0CafKu CBaitHoro dy co CHul
!- — 2.02.03-85 «CaaiiHble hyHAAMEHTbI».

Harpy3ku & TAcBHBIE M AEHTHbIE B rpyHTe

BO3AEHMCTBMSA Mporpamma peannayert bl NaBHbIX 1 p NPOYHOCTH,
NPUMEHAEMBIX ANA TPYHTOB.

. YCTOMYUBOCTb CKAOHA
Mporpamma AnA

p pOBEPKM YCTOl TH CKNOHOB TPYHTOB.

P YcToM4MBOCTE MHOTOCAOMHOTO CKAOHA
Mporpamma np it TH MHOrOCNOiHLIX (40 10 CnoeB rpyHTa) CKNOHOB NPOM3BONLHOI

Puc. 8.1

B paspene peannsoBaHbl NOMOXEHUSA CrieayoLMX HOPMATUBHbLIX JOKYMEHTOB:

— CHwuIM 2.02.01- 83*. «OcHOBaHUA 30aHN U COOPYXEHUNY;

— CI150-101-2004. «OcHoBaHWA 30aHUIN N COOPYXXEHUNY;

— CHwuI1 2.02.03-85. «CBaiiHble (hyHOAMEHTbIY;

— CIN 50-102-2003. «lMpoekTnpoBaHue 1 yCTpomcTBO CBaMHbIX (OYHAAMEHTOBY;
— MICH 2.07-01. «OcHoBaHus, dyHAAMEHTbI U NOA3EMHbIE COOPYXKEHUSA;

— [IOBH B.2.1-10:2009. «OcHoBaHus 1 hyHOAMEHTbI COOPYKEHUNY;

— CI 22.13330.2011. «OCHOBaHWsI 30aHUIN U COOPYKEHUNY;

— CIN 24.13330.2011. «CBanHble dyHOAAMEHTbI».
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8.1 MapameTpbl ynpyroro ocHoBaHusi C1, C2

Mporpamma npenHasHavyeHa asns BblYMCIEHUst KOIPPULNEHTOB NOCTENN IPYHTOBOrO ocHoBaHust C1 n C2
noA LEHTPOM OTAEeNnbHO cTosiwero gyHoamMeHTa Wnu pyHOaMEHTHOW MnUTbl MO pas3fiMYHbIM MEeToaMKaM,
OCHOBaHHbIM Ha BbIYMCIIEHNM OCaAKN B COOTBETCTBMW C PA3NIMYHbIMU HOPMATUBHBIMY JOKYMEHTaMU.

czBbiuncae une woaduprupenron C1 u C2 X 2 Buluncienne Koadxhuupe nTor C1 H/C2 X
ol KOHCTPYKTHEHOS peLeHMe } = Fennorua |
& KoHoTpykTHEHOE pewetie = Teonoria I
Miam sanucd monenu rpyra | ETEEREeD
— BeprukansHas Harpyssa [P] 50 ™ E K.ommyecTeo cnoee rpyHTa [n) 5 -
en 1 |
| | Frcuermpucimer (8] ey = i HAPAKTEBPHCTHEH Cnoa
| ; | M nyivHa sanomerua [ho) i n \ : Horep Terywera cnoa (il E il
- P opra dyHaamenTa
= 2 . llperamoe arofipamenie cnoa | I P
PAMOUrONBHEI Kpyrnoi
Merbwan cTopora £ n Mogyine aedopraunu cnoda [Ei) 2500 TC/H
puraarena [b]
LCOOTHOWEHWE CTOPOH ,— -
PUHAAMEHT S 2 K.oagguument Myaccona [mi) 03
HaenkHom BeC TPUTa ekt [T TonwmHa cnoa [hi 15 n
NOQOWEE! PYHIAMEHTa [9a] = e - thi
—+|  CooTHOWSHUE HANPAXEHWH 409 Orpa- YgenbHeli Bec rpyHTa (gl 21 T/
HMHEHR FAYGHHB! COHUMABMOR TOALM
r 0z MpuzHar rpuHTa
" MecuaHHsIi
Creria pacueta
Cxera AUHERHD YNpYroro NOAYNPOCTPaHCTES 4 % MMbinesaTorAMHHCTEIR
] & CHul 2.02.01-83
|| €N B0-101-2004 Iv Cnoii aEnaeTca
¢ NEH EB.21-10:2009 " BOAOHACHILEHHBIM
% BoaoynopHEIM
~ EticTpoe onpegenerive ocankn 5
[OEH B.2.1-10:2009, acnoarietie 1)
" CxEME AUHSIHG ASPOPMHPOBAHHOrD CAA K03 POUUHEHT SKECTKOCTH AnA
opraynel 0.4, CasuHosa [Coil 2o e
—|  ~ A= gunareckus sospeticTe uenonssys
BMMUPHIBCK O Doprayay 0.4, CaHHOES
BemM1cauTe | Oryer | | Cnpaeka ‘
Bermcre | Oruer Crpaeka |

3apaHune UCXoaHbIX AaHHbIX

B 3aknagke KoHCTpykTuBHbIe pelueHus B none ®opma cdyHpameHTa Bbibepute hopmy pyHOaMeHTa
— MpamoyronbHbin unn Kpyrnbii, BBEaMTE pasmepbl hyHOAaMeHTa.

B cooTBeTCTBYWOLMX MNONAX BBEAUTE BEPTUKANbHYK Harpysky Ha (yHOAMEHT; SKCLEHTpUCUMTET
MPUIMOXEHUA Harpysku; TNyouHy 3anoxeHuss yHOamMeHTa; yAaernbHbld BeC rpyHTa Bbille MOAOLLBbI
dyHOAMEHTA; COOTHOLLEHWNE HaMpshXKEHWI ANSA orpaHuyYeHuns rnyorHbl CKMMaeMon TOMLWMN.

[ns onpegeneHns HWKHEN rpaHvLbl CKMMaeMon Tonwm Heobxoanmo 3agaTb AOMYCKAaeMoe OTHOLLUEHUE
MeXay OOMNONMHUTENbHBIM BEPTUKANbHBIM HANpPs>KeEHNEM M BEPTUKATTbHLIM HanpsXXeHnem oT COOCTBEHHOrO Beca
rpyHTa.

YKazaHueM pagno—KHOMKKM BbIOepuTe HEOBXOOUMYO CXEMY U HOpMAaTMB pacyeTa:

— cXema NMHeWHo ynpyroro nonynpoctpaHctBa (cxema JIMM) no nn. 1-6 MNpunoxenns 2 CHul

2.02.01-83*, no CIl 50-101-2004 vnn OBH B.2.1-10:20009;

— cxemMa nuHenHo pecdopmupyemoro crnosa (cxema JIOC) no nn. 7-8 [punoxeHua 2

CHwuIM 2.02.01-83%;

— ObicTpoe onpepeneHue ocapgku no [bH B.2.1-10:2009;

— amnupuyeckas dopmyna O.A. CaBuHoBa Npun HaNNYMU JUHAMUYECKNX BO3OENCTBUN.

OTtkpownTte 3aknagky Neonorus n BBeAnUTE KONUMYECTBO CMOEB MPYHTA N XapaKTEPUCTUKM KaXKAOro Crosi:

E — moaynb gedopmanmu rpyHTa;

U — KoadhuumneHT lNyaccoHa;

h — TonwuHa cnos;

Y — YAEenbHbIA BEC rPyHTA.

[na pacyeta no cxeme JIAC 3aganTe npu3HaK rpyHTa — NeCYaHbIW UIK NbiNIeBaTO—TNIMHUCTbIN.

YctaHoBuTe dnaxok B norne Cnon sABNsieTCA U yKaxXute paguo—KHOMKOW, SABMNSETCA Nu
COOTBETCTBYHLLUI CIOW rPyHTa BOAOHACBILWEHHbIM 1 BOAOYNOPHbLIM.

YTtobbl BOCMONb3oBaThbcs amnupuyveckon copmynon O. A. CaBvHOBa, HeoOXOgMMO —ykasaTb
KO3(P(PULMEHT KECTKOCTUN, COOTBETCTBYHOLLUIA BUAY FPYHTA, OIS 9TOr0 HAXXMUTE COOTBETCTBYHOLLYHO KHOIKY.

Haxmute kHonky Belumcnutb.

PesynbTaTthbl pacyeTa

B pesynbTaTe BbIUNCIIAIOTCS Creayolme BeNMYMHbI:

S — ocagka oyHOaMeHTa;

He, Hp — rpaHvua cxnmaemon Tonwm cootBeTcTBeHHO anga cxem JIMM v NIAC;
Erp — yCpeaHeHHbI Moaynb AedhopMaunm rpyHTa;
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Mrp — YCPEOHEHHbIN KO3 pULmneHT lNyaccoHa;

Erps — yCcpeaHeHHbI Mmoaynb AedopMaunm rpyHTa, BblYUCNAEMbIA U3 NpeanonoxeHun o6 yBenuieHuu
mMoaynsa gecopmaumm rpyHTa no rinybmHe n 0 paBHOMEPHOM pacnpegeneHnmn ONONHUTENBHOMO HanpPsKeHNS;

C1, C2 — koadhpmLmMeHTbI NOCTENM rPYHTOBOrO OCHOBAHUA Ha CXXaTue U CABMWT,;

i — KpeH dyHOameHTa.

Cxema pacnpegeneHnss BepTUKanbHbIX HanpsKeHUn oTobpa)kaeTcsl B COOTBETCTBMM C BbliOpaHHbLIM
HOpPMaTMBOM pacyeTa.

Pesynbtatbl MOryT 6bITb 0OPMITIEHBI B BUAE OTYETA. [ANsl 3TOro HaxkmuTe kHornky OT4veT. B ananorosom
okHe PopMupoBaHMe OTYeTa BBeauUTe MMsl dhanna, BblidepuTe nanky Afs Co3AaHusi OTYeTa, LWENKHUTE Mo
kHornke Co3aaTtb, 3aTteM NMpocmoTpeTh.

OT4YeT MOXHO co3aTh NO KOHCTPYKTUBHOMY pELLEHMIO, MO reonorMm U nNo pesynstatam pacyeTa.

KpaTKoe onucaHue anropnTmMa Bbl4UcCrieHUsA napamMeTpoB ynpyroro ocHoBaHus

1) He3aBucrmo oT BbIBpaHHON CXeMbl pacdeTa onpefenseTcs rpaHuLa cxmmaemon Tonwm He no cxeme
nnn c yuetom tpe6osanui nn. 7—8 MNpunoxenuna 2 CHul1 2.02.01-83* n Ha 0OCHOBaHWN OTHOLLUEHUS

O,p =A0y, 1)

roe:

O, — JOMOSHUTENbHOE BEpTUKaNbHOE HanpshkeHne Ha rmybuHe Z=Hcg ;

0,4 — BEpTMKanbHOe HanpsxeHne oT Co6CTBEHHOro Beca rpyHTa.

A — k03 buumneHT, onpedensiembli COOTBETCTBYHOLLMMIN HOPMATMBaMy B 3aBUCMMOCTU OT BMAa rPyHTOB
W TUNa coopyxeHus; Kak npasuno, A = 0.2.

2 Boiuncne Hwe woadupuume Htoe C1 1 C2 @

& K.oHCTpYkTHEHDE pemewe] = Teonorua Pesynetar l

H 5= [0.0762389 m

n He= |10 b4
| il Erp=|1601.11 TOC /M

)1 mrp = |0.33
/ Erp3= (411545 TC/H
i=|0.0100042

C1 = |204.6593 TC M
C2=|2006.4 TC/H
" Brifipate Meton 2

TC/M
TC/M

" Boifipare meTon 3

Lo [ow e

= N

Cxera pacnpenensHia BEPTHKANEHEIX HANPAHEHH TC/H
OTepemE | CoxpaHuTe | Brmmcaure | Oryer | Crnpaeta |
Puc. 8.3

PacuyeT no cxeme J1MIN B coorBeTcTBUM co CHull 2.02.01-83*

2) Ocapgka ocHoBaHus S no JIMIM BbluMcNAeTCS METOAOM MOCMOMHOMO CYMMUPOBaHUS MO crieaytoLlen
dopmyrne:

S,, =0.8W (2)

N G,pih;
rae W=213Y % (3)
i=1

hi, Ei — COOTBETCTBEHHO TOSLWMHA U MOZynb AedopmaLm i—TOro criost rpyHTa (C y4eTom ero gpobnexHus
Ha noacnon);

N — KONMYeCTBO CrOEB rpyHTa OT nofowBsbl PyHAaMeHTa A0 ryOuHbl Z = He ¢ y4eToM apobneHusa Ha
nogcrnowm (i=1~n).

PacueT no cxeme JIMMN B cooTBeTcTBMM co CI1 50-101-2004 n ABH B.2.1-10:2009

3) Ha koadbdpmumeHT A u rmyouHy He HanararlTcsa crieayoLlime orpaHnYeHus:;
a) npu bs5 —-A=0.2 Ho H¢ He meHee b/2;
0)npn 5<b 10— A =0.02*b+0.1, HO Hc He meHee b/2;
B)npn 10 <b £ 20 — A = 0.02*b+0.1, HO H¢ He meHee (4+0.1*b);
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rynpym20<b —A=0.02*"b+0.1, HO Hc He meHee (4+0.1*b).
b — meHblasa cTopoHa pyHOameHTa.

KoadpdpmumneHT A 1 npegensHble 3HaveHmns 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 BbluMcnseTcs cnegyoowmm obpasom:
n n
Z(Gzp,i _Gzy,i)'hi zczy,i 'hi
wi= 1 = - owW2=1

n
zczp,i : hi
L ows=l @
Eei Eei
roe
E; — moaynb gedopmauum i-ro cnos rpyHTa no BETBU NEPBUYHOMO HarpyXXeHus;
Ee— MOaynb Aedopmaunm i-ro cnosi rpyHTa no BETBY BTOPUYHOMO HarpyXeHus;
no ymonuyanuio Eei = Ei;
Op,i— HanpshxeHue B i-TOM Croe rpyHTa OT BHELLUHEeW Harpysku;
Oy, — HanpsKeHve B i-TOM Crioe rpyHTa oT cobCTBEHHOro Beca.
Ecnu cobcTBeHHBIN BeC rpyHTa Ha ypoBHe noAoLwBbl 6onblue cpegHero AaBrneHus nog nogowsoun, To W
=W3, nHave W = W1 + W2. Ocagka S Bbluncnsietca no opmyne (2).

5) Onsa BblumMcneHns k03pULUMEHTOB NOCTENN UCMONB3YTCA cpefHue (B npefenax 3adyMKCUpOBaHHOM
rnybuHbl cxmmaemon Tonwm He) 3HadeHuss mogyna aedopmaummn Erp 1 koadduymneHTta MyaccoHa Mpp. 3Tu
3Ha4YeHus BbIYUCIIAOTCA No hopMynam.

n n
2Eh; 2 vih;
E. =i=1 C Mpp == 1
re W re He
6) Bbluncnsetca koachdpuumeHT noctenu C1 Tpemsa metogamu.
MeTopn 1. KoaduumeHT noctenun C1 BbidncnseTca no opmyne:

Erp

C, = 6
Y Hel-2mE) ©)

MeTop 2. KoadhdpuumneHT noctenn C1 BeluncnseTca no oopmyne BuHknepa:

C, = % (7)

©)

P .
roe g = poe — cpeqHee AaBneHve nog noaoLwwson yHaamMeHTa;
’r] .

b — pasmep MeHbLLEn CTOPOHbI PYHAAMEHTa;

N — OTHOLLEHNE CTOPOH (PYHOAMEHTA;

S — ocagka OCHOBaHUs.

Metopn 3. [Ina onpefnenenus koadduumeHta noctenn C1 Tak ke kak U B Metoge 1 mcnonb3yercs
dopmyna (6). OTnMume cocTouT B TOM, UTO ANsl ONpeAeneHus cpeaHero mopyns gedopmauun BBOAUTCSA
MOMpaBOYHbIA KOI(PPULMEHT U K BenuuMHe Moaynsa Aedopmaumm i—Toro noacnosi. OToT KOIPDULMEHT
N3MeHsieTCcst OT U;=1 Ha ypoOBHe MOAOLWBbI PyHOAMEHTa A0 U,=12 Ha YpOBHE YyXe BbIMUCIIEHHOW rpaHuLbl
cXknmaemon Tonwn. NpUHATO, YTO KOIPPULMEHT U M3MEHSETCH MO 3aKOHY KBaZpaTHOM napaborbi:

1122

HE

Kpome TOro, NpMHNMaeTc4d, YTO JONONTHUTENIbHOE BEPTUKAIIbHOE HaAMpsAXXeHne no FJ'Iy6MHe pacnpeneneHo
paBHomepHo. Torga

u +1. (8)

127



BnekmpoHHbIlt ClNPagoyYHUK VIHXeHepa

HC
h.

9)

Erps =

2

i—1UiE;

MeToa 3 HOCUT 3KCMEPUMEHTASbHbIV XapaKTep U NPeArnoXeH ¢ uenbio 6onee TOYHOroO MoOgENNPOBaHMUS
M3MEHEHU MPOYHOCTU TPyHTa Mo rmybuHe. HeydeT HapacTtaHua moayns Aedopmauuun rpyHTa no rnybuHe
NPVBOAWT K 3aBbILUEHHBbIM 3HAYEHVSM OCafokK, a, criefoBaTerbHO, U 3aHMXKEHHbIM 3HadYeHus KoadpduumeHTa
noctenu C1.

7) OAna Bcex meToaoB koadduumneHT noctenu C2 BeluncnseTcs no popmyne:

C,H2 (1-2mZ, )

“2" 6(1+mpp)

(10)

PacueT no cxeme JIAC

8) Onpepensetcsa rpaHuua cxumaemon Tonwm HI ans cxembl JIAC ¢ yvyetom TpeGosaHuii n.2.40 u
nn. 7-8 Mpwunoxexnst 2 CHwul 2.02.01-83*.

Ecnu atn TpeboBaHua He yaoBReTBOPSIOTCA, TO MOMb30BaTENO MpeanaraeTca OTBETUTb Ha BOMPOC,
XenaeT N1 OH NPOoAOIMKNTL BblumcneHus. Ecnn aa, To npuHumaetcs Hy = He v pacyeT npogomxkaeTcs, a nHade
— npekpaLLaeTcs.

9) Ona BbluMCNEHUS  KO3PMUUMEHTOB MNOCTENM MO TPEM MeTodaM  UCMOoMb3ylTCs  cpedHue
(c yyeTom cnoeB j=1~n B npegenax 3adMKCMPOBaHHOW rMyOUHbI Cxumaemon Tonwmn Hp) 3HavyeHuss mogyns
nedopmaummn Erp, Erps M KoadbdpuumeHTa NyaccoHa mrp. KoadhpmumeHT u BbluncnseTcs no gopmyne (8).

n n n
_Z(k,- _kjfl) vih; Z(kj—kj,l)
Ere = = - Mpp = L = (11)
z(k,—k,l) Hy i(kj—kj-l)
EE = UiE

10) Bbiumcnsietca ocagka S no popmyne 7 MNMpunoxexusa 2 CHull 2.02.01-83*.

11) Bblumcngaetcs koaddpuumneHT noctenu C1 tpems metogamn. Micnonesytotes opmyna (8) ¢ 3ameHomn
H¢ Ha Hp n dopmyna (9). KoadhdpumumeHT noctenu C2 Boluucnsetcs no popmyne (10) ¢ 3ameHon He Ha Hy.

BbicTpoe onpeaeneHue ocagku

12) BeicTpoe onpeneneHme ocagky BbIMOMHAETCA B COOTBETCTBUM ¢ popmynamu 0.9 — .11 n Tabnuuen
02 Mpunoxenua 0 OBH B.2.1-1-:2009.
-c b
S=1.44" p~9200) , (12)
n+1 Ec

roe:

n =l/b — oTHOWeHWe ANUHbI byHAAMEHTa K ero LUUPUHE;

p — cpegHee AaBreHue noA nogowson yHAaMeHTa;

0,40 — BEPTUKanbHoOe AaBrneHne oT CO6CTBEHHOro Beca rpyHTa Ha ypoBHe MoAOLLBbI;
Ec — ycpeaHeHHbI Moayrnb Aedopmaunn, ornpepensemMslin no opmyne

n
Ec=1 (13)
€ 05H2
roe:

Ei — mogynb gecopmanum i—ro crnos 0CHoBaHUS;

Zi — paccTosiHMe OT cepeaunHbl i—ro Crnosi A0 HMKHEN rpaHuLbl CXMMAEMON TOSLLM;

H¢ — rmybuHa cxumaemown Tonwm, BeldncneHHas no opmyrne

He =k b, (14)

k — koachurumMeHT n3 Hxecnegyowen 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

PacueTt no dopmyne O. A. CaBuHoBa

13) Ha ocHoBaHMM 3afaHHbIX AN KAXA0ro crnosi rpyHTa kKoagduLnMeHToB xxecTkocT CO 1 BbIYMCNEHHOM
rpaHvlbl cknmaemon tonwm He nponsBoaMTCS BblMCREHME YCPEeAHEHHOro KoadpuuMeHTa KecTKOCTU Mo

dopmyne
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n
ZCOihi
i=1
He
14) Bbluncnsietca koadpdumumeHT noctenu C1 no cnegywowmm dopmynam:
dyHaameHTa ¢ pasmepamu |-b

Crpo = (15)

ana npAamMoyrosibHoro

200+b
Cl = CO 1+ Q i (16)
Alb J)\[pg
ans kpyrnoro dyHaameHTa ¢ pagnycom R
21/9
AR J\[pg
roe:
Co — K09 PULMNEHT XKECTKOCTU, NPUHUMAEMbIN N0 Tabnuue;
Po — 4aBnNeHne noA OnbITHbIM LUTAMMNOM, paBHoe 2 T/M2;
0 — cpeAHee AaBreHne nog NogoLBoN B T/M;
A — KOHCTaHTa ynpyroctTn OCHOBaHWs, paBHas eguHuue B 1/m.
15) KoadpduumeHT noctenu C2 BoiumcnseTcd no dpopmyne (10).
Tabnuua KoapULNEHTOB XKECTKOCTU
(H.A. LipiToBu4, MexaHuka rpyHTOB, cTp. 358)
Ne HanmeHoBaHue rpyHTta Co, TCIM®
1 | Necku:
nbineBaTtble, 0YeHb BriaXHble U HaCbILWEHHbIE BOAOM; 800 — 1000
Mesikmue, He3aBMCUMO OT MIIOTHOCTU M BNAXHOCTU; 1000 - 1200
cpefHen KPYMHOCTW, KpynHble W rpaBenucTble, Hesasucumo oOT | 1200 — 1600
NAOTHOCTWU U BMNAXXHOCTW.
2 | [MWHBI, CYrnvHKKU 1 cynecu:
1) HaxogsawMecs B NfacTUY4ECKOM COCTOsSHMM, ©Onm3koM K rpaHuue | 500 — 1000
TEKYYecTy;
2) NnacTuyHblE; 1000 — 2000
3) TBepable. 2000 — 3000

8.2 PacuyeTt oAMHOYHOM CBau

MporpamMmma no3BonsieT onpeaennTb Hecyllylo cnocobHOCTb OAMHOYHOW cBaw. PaccuuTbiBaroTCs cBavi—
CTOMKM N BUcAYMe cBaum B cootBeTcTBUM co CHul 2.02.03—85 «CsanHble cdyHaameHTbl», MTCH 2.07-01 u
nonoxeHnsamn « PykoBoAcTBa Mo NPOeKTUPOBaHMIO CBarHbIX PYHOAMEHTOBY.

B Onpeaesiesue. Hecyiie i COCOBHOCTH OIMHOUHOH CBaH e OnpeneneHye Hecylle H CNocoGHOCTH 0AHHOMHON CRaK

Coavoroi | Buoswe csau |
B! csadt
& Zatieroie cean
¢ Hauerivie 1 Bypaseie csau

Coa-080704KM, 3aMOAHASHbIE SeToHOM
" W 3a18nEHHEIE B HEBLIEETPEALIN
CKATbHBI TPUHT e Meres vei Ha 05 1

Coau0BonmHH, PasHorepHo

R

Yo

2000 To/aZ
1

Coacralicn BHestwe coan |
Buasi cealt
% Ja6ueruie cex buA0E

~ Caobonou, norpyrastsie
e Bierid TPy

" Hatuewbie ceam
™ Eyposere cau
¢~ CoaMDB0NDNKM, SaN0HABHE

9.00

H=

~| @ [15 "

T nuBiiHa morpyxenms
Hukrera Konua cau (H]

El ™M
V¥ Ocagka

' pyHT i 60K B0 NOBEPAHOCTH CEaM
Croit1 | Caosiz |

Bug rpunTa | mecusHeds cpeaHel kp

" oNYpaEMBIE Ha MOBERYHOCTE
HEBLIBETPENOrO CRANGHOMD FPUHTa

BETOHOM
Tonwuna cos [t m

1750

30
Yoo |1

Kose. Myaccona 04
Magyne gepopmaui, Teiz |4000

Dodeeme | Ynans nocnen caon |

4353 ™
1.2911 &

Mororwen (3555

HECTKOOT 24083 e/

Bbivon Cnpasta

I —

10.00

i ™ CBadA © kamMypAETHEIM YWHPEHHEM
|i MonepesHoe ceveHie Cean, M
Dl
: ﬂ -
g b ’6 d‘t d |02
Lo |

Hecuwan crocatinocrs cean, Fd 180 T

Koae, yonoswi patorsr

W[ g

Hecuuian
cnocoBHocTS

Ocaaka

Boion Crpaska
a) 6)
Puc. 8.4

3agaHue UCXoaHbIX AaHHbIX

B none Buabl cBan paano—kHonkon BoibepuTte BMA cBan: 3abvBHble cBaun, HabnBHbIE U BypoBbIE CBau,
CBar—0060NOYKN.
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BeibepuTe TMN NonepeyHoro ce4eHns ceau 1 BBEAMTE ero pasMmepsbi.

B neBow yacTv AManoroBoro okHa BBeOuTE NapaMeTpbl, COOTBETCTBYIOLLUMNE KaXOAOMY BMAY CBaw.

Mpn HeobxoOAMMOCTM BbIMMCIEHUSA OCadKu (ANs BMCAYMX CBaw), HEOOXOOAMMO YCTaHOBUTH (PraKoK B
COOTBETCTBYIOLLEM OKHE, MpU 3TOM B MOSBMBLUEMCH [OMANOrOBOM OKHe, Bblbepute HOpMbI, 3ajanTe
COOTBETCTBYIOLLNE XapaKTEPUCTUKU, U yKaxKuTe (Mpu HeobxoaMmMoCTW) AaHHble Afs y4eTa B3avMOBIUSIHUA B
rpynne cean.

[nsi BUCAYMX cBaMl BBeAMTE XapaKTEPUCTUKU FPyHTa Mo GOKOBOW NOBEPXHOCTU CBaw;

HaxmuTe kHonky Pacuyer.

PesynbTaTtbl pacuyeTa

PesynbTaThbl BblYUCNEHMI BbIBOAATCS B none Hecywasi cnocob6HOCTb cBau 1 ANns BUCSYMX CBal MOTyT
ObITb NpeAcTaBreHbl B BUAE OTYETA, IAe YKa3biBaOTCSA BbIYMCIEHHbIE: HECYLLAs cnocobHOCTL CBau, ee ocafka,
B T.4. C y4€TOM B3aMMOBNNSIHUS B Fpynne cBaW, MOroHHas X)XeCTKOCTb CBau.

(= Pacuer opuHounoi caau - Windows Internet Explorer QE\

€| C\Documents and Settings\all Users\Application DataiEspri 2, Oipile\Piled html = | Fr] [ X
aiin  Dpaska Bua  Usfpawioe  Cepemc  Cnpaera
i Msbipamoe | o5 ] ~ | Becnnathan nouta Hotmall £ | v E]06 €] windows & ] windows Media € | HacTpofika cosinor

(& PacteT oaHHoHHOR Ban [R5 9 e v Crparvua~ EssonacvocTs v Cepemc ~ (@

U [[EpyMETp MONEPEUHOr CEUeHHs CBaM, M 3.14159 -~
A [Mnowags onvparns cean, u2 0.785308
R |[PacusTHOE COMPOTUENEHME MPYHTA MO HUKHUM KOHLIOM CBaW, TC/M2 1023.33
PacueTHble CONPOTHBAEHNA rPyHTa Ha GOKOBOH NOBEPXHOCTH CBaH
hi - TONWWHA -rO CNOR rPYHTa, M
2i - cpeanan rnyBiHa pacnonoXeHns Cnos rpyHTa, M
fi - pacUETHOE COMPOTVENEHNE i-r0 CNIOS FPYHTE Ha BOKOBOI MOBEPXHOCTM CBAN, TC/M2
hi zi fi
1 cnoit: ti=7.5 M
2 2.5 4.5
2 4.5 5.45
2 6.5 5.9
15 8.25 6.2375

Ocagka
HcxogHble JaHHbIE

Hoproi CHnM 2.02.03-85
Yi. Kosdmiment HagexHocTn 14

E |Moayns ynpyroctn matepuana ceau, Tc/m2 3e+006
Pe3yabTaThl pacyera

s Ocapka, cM 8.19816

EF  [Morosman xecTkocTs, Te/mM 8126.43

TaToso 2 Mo KornerTen 7y - R100% -

Puc. 8.5

8.3 PacueT cBan Ha COBMeCTHOe BO3encTBue Harpy3ok

Mporpamma npegHasHaveHa Ona pacuyeTa X
OAWHOYHOM CBaM Ha COBMECTHOE encreme
'D' o o ,D. Lena Harpysor: Ha cean Mogyib YnpyrocTH Matepuana ceau, Todm2 | 2.9e+008
BEPTUKANbHOW U FOPU3OHTaNbHOM Ccun U 5 i [? _
¥ ecTran salenka cBaW B pOcTEEPK
MoMeHTa. PacyeT BbINOMHAETCS B COOTBETCTBMU 0 ¢'M
iy ] & [” 3afiMeHan cEaA UM CEAA-060N04KE
¢ Mpunoxenvem 1 CHuIM 2.02.03-85* ¢ yyeTom 2 T oparin ce
pa3BV|TV|ﬂ D‘Byx CTaD,MI7I Haﬂpﬂ)KeHHO— g o4 e [™ PacnopHoe coopyreHue 1% Ha HecKanBHEIN rpyHT
[1ePOPMMPOBAHHOTO COCTOSAHUS «CBasi—TPYHT». ~[* L 12 o [ W EboEEEE | ® e
’2— ™ 1-pagHoe pacnonowx. ceall | sagenkas crany
3apaHue UcxoaHbIX AaHHbIX < o " e T coor [ =] o Yo oo
AEPOPHMAUMA FpYHTS
B none CxeMa Harpy30K Ha cBaro e |25 M Mu ‘1DD T ;Eg::al'mu.me Em |I'IBCKH rpaeenmcTee [0.55 <=e<=[ﬂ
BBeAUTE 3Ha4YeHuda MOMeEeHTa, NpoAoJiIbHOIo " Hﬂ;’gigfﬂ?g‘::g 50 P lﬁ;':-‘””a 8 M E;:S;’zg:ﬁ*” 3
nonepe4yHoro yCMJ'II/Iﬂ, ﬂ,J'II/IHy cBau. MonepeyHoe CeseHHe CBau, M PaCueTHEIE X8PaKTEPMCTURH FPYHTE
BbiGepuTe TVN NonepeyHoro ceveHns ceau J o [ | S ,2— .
1 BBEAMTE €ro pasmepsbi. o |
o Yron BHyTpeHHEro TpeHuA |26 Bl
B npaBoil 4acT¥ [AMAnoroBOro  OKHa r 5 [ . _ B |
BBEAMTE MOAyNb YNPYrocTM maTtepuana csawm, — sremseeciee 24 rorz | crowa |
TN onupaHua cBau, Bbl6ep|/|Te B

pacKkpbiBawOWeEeMCA CMUCKE TPYHTbI, OKpyXakLwne Puc. 8.6

CBalo, pacyeTHble XapaKTepUCTUKN FTPYHTOB 1 Apyrve napameTpbi.

IOna ydyeta Tpebyemon pacyeTHOW CUTyauum YCTaHOBUTE COOTBETCTBYHOLWMA dnaxok — XecTkas
3aperika cBau B pocTBepK, 3abMBHaA cBasi Unin cBasa-o060s104Ka 1 T.1.

Ecnn yctaHoBneH dnaxok Y4yeTr nnactuyeckmx pgecdopmMauui rpyHTa, TO BLINMOMNHAETCSA pacyeT C
JonylieHreM BTOPON CTagumn HanpskeHHO-AeopMUPOBaAHHOIO COCTOSIHUSA FPYHTa.

Ecnu cdnaxok YueT nnactuyeckux gecpopmaumum rpyHTa He YCTaHOBMNEH, TO BbINOMHATCA pacyeT
cBan Mo gedopMaumsam n NpoBepsieTCsi YCTOMYMBOCTE rpyHTa. [py 3TOM MO XO4y pacyeTa Ha aKpaHe MOoXeT
nosiBUTLCHA coobleHre: «YCTOMYMBOCTbL OCHOBaHUsI, OKpyXarLllero cBarw He obecneyeHa. BeinonHutb
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urepaumn, ymeHbluas K ?». I'Ipvl Ha)XXaTunm Ha KHOMKY Oa pacyeT 6y,1:|,eT npoaoJ/KeH C YMEHbLUEHHbIMA
3Ha4YeHnAMun KOQ(beMLI,MeHTa nponopunoHarnbHOCTU K. an HaXXaTun Ha KHOMKY Het pacyeT 3aBEPLUNTCA.
[Nocne 3agaHnsa UCXOOHbIX AAHHbBIX HAXMUTE KHOMKY PacuerT.

PesynbTaTthbl pacyeTa

Pesynbtatbl

BblYMCIIEHMN MpPeACcTaBnsalTCca B Buae otyeta B dopmate html.

HeobxoauMbIMU KOMMEHTapuamn.

{2 Pacuer ceay Ha conmecTHoe feficTave Harpyaon - Windows Internet Explorer

oafin  Mpaska

&

C\Documents and Settings\All Usersiapplication Data\Espri 2,01Pile_MWH|Pils2 himl ™ [ *2

Bug  MsBparos  Cepedc  Crpaska

OT14eT cHabXeH

EEX

ol

X

S Mabparroe | 73 &) + [ BecnnaTHan nouTa Hotmal €] - E105 &) Windows @ Windows Media & HacTpofiks cceimok
(& PacveT CBan Ha COBNECTHOE ASACTEME HATpY30K Lh-8 1 dm - Copaskua - BesonacrocTe - Cepenc r @
PesyasTaTel pacuera ~
1. Pacuet cBan nmo medopmartiam
1 |MoMeHT HHEPIIN [OMEPEYHOra CeUeHIA CBAM, M 0.005105
be  [Venoewas mupusa cean, M 140
K Koadduument nponopuponanssoctn, (te/md) 1800.00
a [IpourrocTHENT KOIOOULMENT MPOMOPLIMOHATEHOCTH, (TC/M3) 7.10
o,  |Koadduument nedopmarm, 1/m 0.701778
I Tlpueenenras rayOnHa MOTPYKEHNA CBA 5614226
Qo |Pacyersoe sHadIeHIE MIONEPEHHOM CHIB] E CEHEHHH CEal, TC 4.0000
Mo |Pacuersoe sHageHMe HTMOAFOMEr0 MOMEHTA E CEYEHHH CEal, TC M 10.0000
Up PacdeTHoe ropH30HTA.IEHOE NepeMemeHHe T0J0BEI CBAH, MM 10.271343
Pp PacueTHBIA YT0a NOEOPOTA ro10BRI CBaH, pax~1000 3.385170
2. Ilpoeepka Hecymeii crioco0HOCTH CEan
Jlons IoCTOAHHBIX HArPY30K B 00meil Eel4iHe TOPU30HTANBHOI Harpysku, % 50.00
Mu [IIpeneneHEI HarMOaOMIT MOMEHT, C YIEeTOM IIPOTONEHOM CHIEL, TC™M 100.000000
e | OKCIIeHTPHUCHTET TPILIOKEHHS BHEMHe HAaTPY3KH K CEae. M 0.000000
Qo |PacuerHoe 3sHa4eHME TOMTEPEYHOI CAIBI B CEHEHHH CEAN, TC 4.0000
Zz |PaccrosHMe OT IOBEPXHOCTH IPYHTA OO IIACTHYECKOrO MapHHPa, M 3.1135
Fd Hecymasn cnocobrocTs cBam, TC 27.530123
Ty KosdhduimenT Hane:KHOCTH 10 HECYMeR crocodHOCTH 1.40
v
ToToso 3 Mofi komroTep R L

Puc. 8.7

8.4 OnpepeneHue ocagKu yCNoOBHOro pyHaamMeHTa

lMporpamma no3BonsieT paccuntatb OCafKy KycTa cBam B cooTBeTcTBum co CHul 2.02.03-85, a Takke

CI 24.13330.2011

3agaHue ucxogHbIX AaHHbIX

B pawanorosom

Kycta cBaln C

cdyHaameHT,

Pe3synbTaTthbl pacyeTa

B pesynbTate B

3Ha4YeHne ocagku Kycta cBan.

PesynbTathl

npeacTaBnAlTCA B BUAE OoT4HeTa.

NOMOLLbIO
BblbepuTe OpMy CeueHns ceau. I

Beegute Pa3mepbl ceuveHusi, Mnmyo6uHy
norpyxeHus csau B rpyHT, KonnyecTtBo cBaun,
XapaKTepucTrkn pocTeepka.

Beeaute BepTukanbHyr Harpysky Ha
KonuyectBO
MnoTHoOCTbL rpyHTa Bblle NOAOLBbI.

Beeante XapakTepuCTUKU FrpyHTA.

HaxmuTte kHonky Pacuer.

¢ ydyetom CI122.13330.2011. CocTaB WUCXOAHbIX [AaHHbIX W
npeacTasneH Ha pucyHke 8.8..

pesynbTaT pacyeTa

-
A Ocapka yonoBHoro hyHAaMEHTa

- M=)

WoxoaHele naHHbe: EEE_22 l
okHe Pacuyetr ocapku
paguo-KHOMKM

" CHuM 2.02.01-83

[nyBuHa norpyxeHna
CBEaiA B rpyHT

B m

+ CM24.13330.2011
Popra CeNEHNA CBAK:
&+ TpamoyronsHuk

=

[” Becrpyta

Yron
" Kpyr
PaSMEDbI CEYESHWA

3w i3 m
M

™ Onopa mocta

E cean |3000000 tc/m2
War |12 M

Paccromnme oo creHok
koTnosara (b1+b2)

B m

KonuyecTso caai

Onuna 12 M
MnotHocTs |25 T/M3

Fasmepel koHTypa KycTa caait

KonwyecTeo cnoes
rpyHTa
XApPAKTEPUCTUKMN FDYHTE:

B

Focteepk ’—
Lpiana 8 M
CrnoeB TrpYyHTa, Trwe 5w
TnyGuHa
SanoxeHuA |22

Ml,’

BepTvKankHan Harpyska Ha dyHOaMEHT

Mo 11

3156 T

Moa koHuaMK cBaIt saneranT
I” neinesaTonMHMCTER rpyHTEI
nokasatenem Texkyyectd IL > 0.6

M

PezyneTams pacueTa:

none Ocapka BblaaeTcst Homep Terywiero cnos F = Ocama  [DDG0G7E

TonuwHa cnos ’15— m
BbIHYNCITIEHU ﬁ Y aensHbiA BeC rpyHTa ’2— TC/M3 sl 0.050128 "
Kospauument Myaccona cnoa 0.35 dSp 0.0087579 m
¥ron BHYTPEHHEra TpeHWA ldﬂ— : dSc ’W -
Mogyne nedopmMalym croa ’W TC/M2
KosdenumenT pasrpysi ’1— M
% Ofiurbit { Bopoaceuuennsid © BopoynopHsiit
OmpbiTe | CoxpaniTs | | Beron | Cnpaska |

Puc. 8.8
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XapakTepHCTHKH IPYHTa

Coo Io;lmaza 104, Y,:(e:{anai I:;c TPYHIA, Vrox T;r};‘p;;ezmero Mozyae :z&:;pnamm= Ko]?lc}t?i:izzﬂr Koatimrpn;:: IpH e
Nen/nm L I @1 Ex g Ke.1

1 4.00 1.80 14.00 4000.00 0.35 1.00

2 4.50 1.90 24.00 4000.00 0.35 1.00

3 15.00 2.00 40.00 4000.00 0.35 1.00

BeprakansHas Harpyika Ha iyHIaMeHT, TC

3136.00

Pe3yabTaTEl pacueTa

Bec pocTEepKa, TC

Bec ceaii, Tc

Bec rpyHTa B 00neMe yezoeHoro dyHIaMeHTa, IC

360.00

54.00

1656.57

CobcTBerHO 0camKa, MM

OCE..:LKE NpOJaBTHEAHHA, MM

Ocamxa caxaTHT, MM

50.13

8.76

1.79

_ e —————

CoOcTEeHEEIH EeC yeIoBHOTO QYHAAMEHTA, TC Paznepsl 0CHOEAHHA yCIOEHOrO PyHIaMeHTa, M Tnyorsa caxpMaeMoH TOMMHE, M Ocanxa, my
414.00 8.20 I 12.20 10.72 60.68

Bep’[m(a.nlme HANOpPALHEEHHT OT COOCTEEHHOID BECA TPYHIA HAa VPOBHE [IOJOIIER] VCIOEHOTO ¢}mm£eﬂ1a HE YHHTEIEAIOTCA E JONMIHHTSIEHOM EEPTHEATEHOM J8BICHHHA

Ha YPOBHE 3TOH IIOJOIIEEL.

Puc. 8.9

8.5 [naBHble M 3KBUBarNeHTHbIe HanpsXKeHUsi B FPyHTe

Mporpamma npegHasHadeHa ANs OMNpedeneHus rMaBHbIX U 9KBUBAMNEHTHbIX HaMpPsKeHWn Si, Sy, Sz B
FPYHTE NO 3aAaHHOMY TEH30PY HaNPSHKEHUN Sy, Sy, Sy, Txys Txzs Tyz -

JIAaBEHbIE HanpA#Xe HHA

PacyeTHeIE apaKTEPMCTHKM FPYHTA TeopuA npasHaCTH Janucka | Cnpaeka |
00000 Coarve Fio, A2e (332308 | |Kunoraop movemmuipoe = Kecsspep. HaestHOCTI
v Tun pyHTa Iv¥ Mpoeepka npoYHoCTH n ,—1 15
ron BHYTPEH. - 0 Harpyske -
18.000 freia-FO, (B |7.83480 || |TPynT cpea.naotHo IV 3-4 0cHAR npouHoCTE Pacsersnposs. [03
B Maowage  Ocanka Koodd. ; =
1.8000 gﬁe”[‘;‘”t';&e”“ 11.07385 | POPM3MOMOWELIUWTAMIA \ravina (2] (W] Myaccora %0 Teta  Plc
K.pyrnan hd 1 0.0 0.3 0ooo (0707 |1.414
Tensop Ox Oy 0z Txy Ixz Tyz
HanpaxeHWH:
oAz |12 |5 |3 |4 |21 |5
[ NaBHBIE HANDA#EHUA Whgoprmauma
Yrae Sigl k ¥vZ [rpag.] | Mogyne TpEAsAEHEIE HAMPAKEHKA
[ ] 28976778 nonHe - Eg |1337.69946 _
# 3896483 | pedopmay. Oo  [1.8178%
2 E.958337 ' o E.EEEEET =
B9.91856 Lo [5o000#
73 |-1559351158 Z 51.03528 T 18336362
Uron Hakn to &1 Oz |57 [483a1e
3KB@HBBJ‘IEHTHbIE Hagqm. EF:ﬁE”Eb' 3525 Mo 0.019483
1 2
M 05 Keowe. g 570684
31EE38  |26.71564 Sl sanaca
Puc. 8.10

3afaHne ncxogHbIX AaHHbIX

B packpbiBatowemcs cnvcke Tun rpyHTa BbibepuTe: rpyHT CpedHEeN NIoTHOCTU, TPYHT NITOTHLIA, ropHas
nopopaa;

B none PacuyeTHble XxapakTepuCTUKM rpyHTa BBEAUTE:!

Rc — npoyHocTb Ha CxaTtue, npu Rc=0 — 3Ha4YeHne onpeaenseTca aBTOMaTUYECKMY;

FO — Yron BHyTpeHHero TpeHus (B rpagycax);

CO (Rtau) — YaenbHoe cuenmneHue (Tc/M°) Unn NPOYHOCTb MPY YUCTOM CABUre (OTPULIATENBHOE YUCHO —
Rtau ons rpyHTOB, B KOTOPbIX cuenneHne 6nmnsko K Hysio).

[nsi rpyHTOB, B KOTOPbIX CLenneHne 6rIM3Ko K HymM, MOXHO 3afaTb NPOYHOCTb FPyHTa Mpu cxaTtuum, Toraa
HeobxoavMas MPOYHOCTb NPV YNCTOM CABUTre, NPUHUMAETCS:

Rtau =0.5-Rc/1.732 ;

HononHuTtenbHo gnsi onpeaeneHns Moayna nonHbix gedopmauun rpyHta Eg B cootBetcTBMM CO
CHwuIM 2.02.01-83 «OcHoBaHUS 3a4aHui U COOpyxeHuiy, a Takke [JBH B.1.1-5-2000 3agatoTcs:

®opma nogoLBbIl WTamna (kBagpaTHas unm kpyrnas);

Mnowanb NnoaowWBLI WTamMna B M,
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PacyeTHas ocapgka B M;
KoadcbnumenT lNyaccoHa,;
HaxxmuTe kHomnky Pacuer.

Mop,ynb NOJIHbIX ,u,eq)opmau,mﬁ onpepnendeTcd no pe3ylbTaTtaM nosieBbiX ncnblITaHUN rPyHTa WTamnamum B

COOTBETCTBUM C TEOPUEN YNPYroCTU NIMHERHO—AEOPMUPYEMOrO MOSYNPOCTPaHCTBA U CNpaBeanvB TONbKO AJ1s
AedbopMUPOBaHHON 30HbI NMOA LUTaMMOM.

[ns rpyHTa peanu3oBaHbl YCNOBWUsSi MpederibHOro paBHOBecUs — Teopusi npodHocTn KyrnoHa—Mopa u

Mwuzeca-LLUnenxepa—boTkuHa (MoanduumposaHHasa Teopust KynoHa—Mopa).

Pe3synbTaTthbl pacuyeTa

Mpu ycTaHoBneHHOM doriaxkke B none MpoBepka NPOYHOCTU BblgaloTCs:

G,, G5 — NpeaernbHble AoMNYCTUMbIE HANPSHKEHUS MO rMaBHLIM ABYM NIIOLaAKaM;

Gy, To — NPeAenbHble HopMarnbHbIE U CABUTOBbIE HANPSHKEHWSI MO OKTasApUYECKUM NnoLlaakam;
ko3appMLMEHT 3anaca NpoYHOCTK (NpeanonaraeTcs pacyeT Nno BTOPOMY NpedenibHOMY COCTOSIHUIO, T.e.

Onsi pacyeTa NpUHMMAaTCs HOpMAaTUBHbIE MPOYHOCTHBIE XapaKTEPUCTMKN MaTepuana);

napameTp Jloge—Hagawn Beluncnsgetcs B Buge:
K, = (20, — 0, —03) /(0 — 03)
Mpun HaxxaTum kHomnkmn 3anucka copmupyeTcs oTdeT B html-popmaTte, B KOTOPOM NpMBOAATCS:
— rnaBHble 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()= [I2 m2 n2]
[13 m3 n3 ]
— yrnbl HaknoHa AL1, AL2, AL3 (11, 12, I3) — rnaBHoro HanpsixkeHns o1 k ocam X, Y, Z, onpegensiowine
OpMeHTauMIo NNOCKOCTM TPeLMHbI B NPOCTPaHCTBE;
— Yron HakrnoHa a3 — rMaBHOro HanpsxeHuss 63 K ocu X, onpefensiooline opueHTaumo nrocKocTu
TpeLunHbl OTHOCUTENLHO ocn X;
— yrnbl Qunepa TETA, PSI, FI (0, g, @) — onpegensiowme nonoxeHve rmaBHbIX HanpsbkeHni o1, 02, o3
kocam X, Y, Z;
— MPOYHOCTb NPU ABYXOCHOM paBHOMEPHOM cxaTun — R2¢ = Re-P2c¢;
— MPOYHOCTb NPW ABYXOCHOM pPaBHOMEPHOM pacTsxeHun — R2p v apyrne napameTpsl;
— npu3HakK Hanuumsa TpewwnH TB =1, 2, 3 — ogHown, asyx, Tpex; TB = 10 (20) — pa3pyLwieHme anemeHTa
npu cxatum; TB = 0 — TpeLuHbl OTCYTCTBYIOT.

/2 Pacuer. [ 1aBHEIX M DKBHBANE HTHBIX HanpAWEHHH B MeTanne - Windows Internet Explorer

3| % || c:Documents and Settings|al LisersyApplcation DetaEspri 2.0lMain_Stress_MMAIN_STRESS_M.HTM DIENE |2

©ofin Mpssca Brg  Ubbparroe  Cgpenc  Crpasca

U Wsbpanmoe | 3y &) - el * @06 @] BecnnatHan noura Hotmal
(€ PacieT I n3EHSX W SKEHB EHTHDX HaNPAKEHAIB ... - | @ - Crpae v Besonacnocte v Ceppc v @r 7
— o
SIG 12-4436.623 S16_25=-6639.242
19,0 =-233.333
Tau O =4692.463
TapaneTp Jone-Haman Param_Lode = 0.4516
Vron maxnona TpempIm R1fa_rpem_2x= -62.365 (Tpanycs)
Yrmu maxnoma Sig 1 Kocm X, ¥, Z OCHOBHOM CHCT.ROOpmMHAT
ALL= 2.532 (Paguam) a12= 1.940 a3 1110
ALi= 110.132 (Tpamyes) a2 12.338 A3 63.614
MATPHIA HANPABJINNUL KOCIHEYCOB OPMEHTAIIMI SIG_1,2,3 B 3-x OCHOM HIC MKE(3,3)

L1=-0.81981 nl= 0.00000

L2=-0.36110 n2= 0.00000

L3= 0.44442 n3= 1.00000

XAPAKTEPICTIEI MATEPIAIA:

Havanss.koop. Oyaccoma Mu_o =0.250
HODUATHEHAR NPOTHOCTE NDH CRATHL Rc_#-4000.000 (zc/z2)
npst Ro_r-4000.000 (rc/2)
TipowROCTS HpH WHCTOM CRBUTE R_tau=2309.401 (zc/m2)
Tpousocrs mpi 2-X ocHOM Cxamms R_2c=4000.000 (zc/u2)
Tpousoers mpi 2-X OcHOM pacTaXesm( R_2p=1000.000 (ze/m2)
0509, HAKeXHOCTI N0 HANPSXGHIIA ¥Rs =L.200
PacseTHaR MPOTHOCTL NP CRATIO Ra_c -3350.000 (rc/2)
PacseTHas NPOHOCTS HpH DACTRGHT Rs_r -3350.000 (rc/2)
Haxansmsl MORYTE YEDYTOCTH Es_o =20000000.000 (zc/m2)
Cexymiii MOEYH YTpYTO-mNACTIIHOCTI Es_cat =1.5324e+003 (zc/m2)
Trasse gegopuams yupyrue Der_1 =0.00030504 Der_3 =-0.00034947
Trasmue ZEQOPMAINDI VIPYTO-ONACTHIECKNE Def_1n-0.96408910 Des_3n=-0.90201059
Tipexensmie HanpAEerE To rnassm nnomamRaM
G_1L =4000.000 SG_2L = 193.067 |se_s1- -ses.240
56 OL =-33.643 TAU_L = 1885.618
Mpssax samrans Tpemm: TB=1,2,3- Tpemmn TB=10 -Tpemma ¥ TexyueCTs NpK CEaTIH
T e e | ———— [roms0 “pempen 7o mpes. repopuana:
XBpaKTEPHCT.COCTORIR CTAmM 2-X OCH.HAC 1B=50 0

FOS+SMIERT JAIACA 0 2-y OC 0.401

FOSSMERT JAIACA [0 1-y OC 0.334

(3

TaTosn 4 Mofi kormerorep vy - | Rio0m -

Puc. 8.11
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Mpu HaxxaTuUM Ha KHOMKY 3anucka pesynbTaThl 0POPMMAIOTCA B Buae oT4eTa B html-dhopmare.

8.6 YcToMumBOCTb CKINOHa

Mporpamma npegHasHayeHa Ansl ONpedeneHus YCTOWYMBOCTM TPYHTOBOIO CKIIOHA KOTIOBAaHOB U3
odHoOpoAHOro rpyHTa no Tuny 1 — [nockasi NMOBEPXHOCTb CKOMbXeHUs M no tuny 2 — LlunuHapudeckas

NOBEPXHOCTb CKOJIbXXEHUA.

IInockasn NOBEPXHOCTE CKOJBKEHHH

IOTHAFHYECKAA IIOBEPXHOCTE CKOJ]]:'.‘*KEI-EH_H

Lo Lq . Lx R Lo Lqr - f
Lx 1 Lgr ] 1
0<f<90 AT 05 P=<90 /\qllHHHHH
A 77 Ay
< 777 777 77 L S / “
L } < IL‘/ T
H N = H R T | T2
{3 e:;f Lr i < )\ IBTHI T; Lr2 E
i L KpHT. s 153
Gl Py P | L KpHT. |
P -yrow otroca  Lr - jIMHA IHHHH PaspyIICHHS P - yron otkoca R - pamryc MOBepXHOCTH CKOME&EHHS
a) 0)

Puc. 8.12

Ons TvnoB 1 1 2 peann3oBaHO YNpOLEHHOE UHTEerpupoBaHme no ogHow Ttodke. KoaddumumeHT 3anaca

ycTonumMBocTu ckrnoHa ana 1-ro tuna (Ky) BbluucnsieTcs

NroLaaKkun cKombXeHns (Lr2) no OTHOLLEHWIO K NMIOCKON NOBEPXHOCTW CKOMBXEHMS (L).

YeToHUHBOCTH CKIDHA E]|E|@
X APAKTEPUCTURH FRYHT S
Ilnockasn MNOBCPXHOCTh CKOJIbKCHHA
OéeemHei pec  [Toim3)
Lo Lq .
Elgun[?:;penneru TPEHHS - Lx 4'[ qu‘ ’I
YnensHoe cuenneHqe -
Co frof2) 0£ﬁ£90 /’f\ qillilllilll
OrpaHuseHie CHUMAKILErD
HanpakeHHa - R [Tom2) 2 \\\ 27 P4 S
Ko @, HanekHOCTH no 115 L
Harpyake <
Konuy. Tovek wHTerpHposatka (10 H \\ ‘/
N o Lr
+ Tun-1 TMnockan noBEpxHOCTE KpHT.
CRONBHEHHA
Vs L xpHr.
" Tun-2 LMnMHGpHYEcKSA NOBSpNHOCTE: 4|' P
CRONBKEHHA
o
P - yrom oTkoca  Lr - ;IMHA THHWH pazpyIIEHHT
TE0METPHA M HArDYSKH HA CEAOH MpEReEHEIE PACYETHEIE XAPAKTEPHUCTHRH CKAOHA Pacuer
. i E;"é‘f:gfu Kpuriieckan seicoTa - Heput [5.28232 Cpeatme Hanpsx. — | 346410
bicoTa - H () 3
Wl EaEEs J— :‘CHOB' Hy ,7 Kpurieckuii yron - )cp. 39.0000 0o 1) | g 476704
e —
rpa) BB PR ) To |03
B CyriapH, caBMroe. ckna - Toyw.  |3.357184 1) L2 |ooo Cnpaexa
MoroHHas Harpyska [Tofnm, ) o . i Q
MrarapHEIR peasnEH. Brion
BEC rpuHTa - |5 3261 - Koo . Ls . |3.70463
q|o Lg |0 Laj0 Lar |1.97264 Foa ool BEC rpttlrrr]a 11.1534 . 20941 Lepur.

Myer. [re]

3apaHue ucxoaHbIX AaHHbIX

Puc. 8.13

C y4eToM Ko3(hpULMEHTa YBENUYEHUS OSIMHBI

B ananoroBom okHe YCTOMUYMBOCTb CKNMOHAa BBeAUTE B Mone XapaKTepVICTVIKVI CKITIOHa BbICOTY, Yyron

OTKOCa, MOrOHHY0 Harpysky.

B none XapakTepuUCTUKU rpyHTa BBEaUTE Yron BHYTPEHHEro TpeHusl, yaenbHoe cuenneHne, 06 beMHbIi
BEC, OrPaHUYEHNE CXKUMAIOLLEro HanpsiKeHusl, Ko3aMULMEHT HAOEXHOCTM ON Harpyske, KONMYecTBO Toyek

WHTErpMpoBaHus.

Panno—kHoMKoM BbIGEPUTE TUM MOBEPXHOCTY CKONBKEHUS.

HaxmuTe kHonky Pacuyer.

PesynbTaTthbl pacyeTa

I'Iporpamma Nno3BONAEeT NOoNy4YnThb NpeaeribHble XapakTepPUCTUKN CKIoHa:

KpuTnyeckyto BbICOTY CKNnoHa — HKpwuT;
Kputnyecknn yron nnoLiagkm CKOneXeHns — QKpUT.;
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- Cymmapr||7| Be€C rPyHTOBOIro MaccumBa Haz niioCKOCTbIO pa3pyLieHuna — PcyM.;
- CymmapHaﬂ caBuroBsas cuna oT BeCa rpyHTa no nrioCKOoCTU pa3pyLleHna — TcyM.;

— TpepenbHbIn Bec rpyHTa — NycT.;

— [nvHy NnNockocTu (NoBEpXHOCTW) paspywieHus — Lr no Tuny — 1;

—  [OnuHy umMnuHapryecKor NoOBEPXHOCTH paspyleHus — Lr2 no Tuny — 2;

— Kputnyeckoe paccrosiHie OT NOAOLLBLI CKNOHA 0 BEPXHEN TOYkM Ge3onacHoro yaaneHuns — Lkpur.;
— KoaddumumeHT 3anaca yctonunBocTr (YCTOMUMBOM NPOYHOCTM) cknoHa — Ky;

— CpeaHue HopMarbHble U CABUIOBbIE HAMPSHKEHUS Ha NioLwanke CKOMbXEHNS.

{2 PacueT ycTonuHBoCTH 0aHOpoANoro ciona - Windows Internet Explorer,

“r|| K| |i@] cHiDocuments and Settings'all Users\Application Data|Espri 2.01Skabi_Gru\STABIL_GRU.HTM

DIENE (2]

©sin Mpssxs Gan  VsSpawos  Cepenc  Crpsska
i vofipamoe | 3 £ - E

280-|  vopye {8 Pacuer yeroiiweseru o, X

* |08 ] BernnaTran nouTa Hotmail

Crpsnmia +  GesonackocTs = Cepsnc + @)+

M-8 =&

[E3

Tara: 30 9 2010

|nc <cercuEt verolmEocTn omroromHoro revaTOSOTO CxIoNA>>

foep- 015

XAPAKTEPNCTIIN CEIOHA

EECOTA CRIOHA

H 3.000 ()

YTOX OTEROCA.

Beta 60.000 (rpax.)

PAIIC

R 3.000 ()

TUNEA WIOCKOH NOBEPXH . CKONEXERIS

1r1 1.767 ()

LA [MONEAFI. 0BEPKE

PACUETHEE EATPY3KI HA CEIOH

12 4.932 (w)

PACIPEIETEREAS HATPY3NI

2 0.000 (ro/ms)

TPUBSA3KA PACIPEIENERHO( HATPY3KI

0 0.000 ()

IHEA PACHPENENERHON HATPY3EI

1 0.000 ()

PABOUAS JUIMEA PACIIPEN.HATPYSII

XAPAKTEPUCTHEN [PYHTA CKIDEA

Lgz 1.973 ()

YTON BEYTHEHHETO TPEHIS

0 18.000 (rpam.)

VEENGHOE CUEINEEVE

0 2.000 (rc/Mz)

(OSEEMEHIT BEC TPYETA

Gama 1.800 (me/u3)

KOE®##. HAIEAHOCTH [0 HATPYSKE

MPEJENERIE XAPAKTEPUCTUKI CEIOHA

PACUET [0 IIOCKOR NOBEPXHOCTH CROJHAERVS

riazexs 1.150

CYMAPH.BEC TPYHTA HAJ| NOEEPH.CROJBIEHISI

Boyne 5.326 (zc)

MAKCIM. CHBUTOBAS CHVA IO OOBEPXH .CEOJBE.

Tnex 3.352 (rc)

TPEIENLA. BEC VCTONUMBOCTH TPYHTA

Nyer 11.153 (zc)

HOSSSUIIMERT SATACA YCTONUNBOCTI

4 2.084 (rc)

A CENOHA

1 3.464 (x)

JUNMEA MPOCKOH NOBEPXHOCTH CRONBXEHIS

ir 4.767 ()

IEA OT DOZHOAEA KO BEPXA CENOEA

Ix 4.932 (x)

KPUTIUECKAS NIEA OT OONHOKBS CEIOHA

Lxpue 3.705 ()

BHCOTA CRIOHA

Hspuez. 6.282 (x)

KPHTHUECKISIS] YTON TIONALKI CKONEREHIS]

oxpur 39.000 (rpam)

Ilnockas NMOBEPXHOCTh CKOJIbKEHHA
Lo Lq

Lx 1 Lar

0= ﬁbs 920 PAK!

rorosn

4 Mo KomneroTep s v ®ioow <

Puc. 8.14

B nporpamMmmMme peanunsoBaHbl yCrioBU4A npenernbHoro paBHOBECUA ON1d TpyHTa — Kyn0Ha—Mopa n Munseca—

LLnenxepa—boTKkuHa.

PesynbTathl ochopmnsaoTca B Buge otyeta B html-doopmate npu HaxaTum Ha KHOMNKY 3anucka.

8.7 YcTOM4YMBOCTb MHOrOCIIOMHOIro CKrnoHa

Mporpamma npegHasHayeHa Anst onpeneneHusl YyCTOMYMBOCTM TPYHTOBOMO CKIIOHA MO UMIMHAPUYECKON
MOBEPXHOCTU CKOSbXXEHUS C MHOFOCIIOMHbIM OCHOBaHWeM. PacyeT npousBOAUTCS «LUBEACKUM METOOOM»
(meTogoM wwBeackoro obliecTBa reomexaHukv). [JaHHas MeToauka HOCUT — 3KCTepUMEHTAasbHbIA XapakTep.

HonyckaeTtcsa oo 10 cnoes oCHOBaHMS.

. 1 LLLIF-Qi
5 it Y
12
T3
Yw -0TMETKA .
Y4
|1 _&LLP
. /
i3
VE] X
m In
X1 X2 X3
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B pesynbTate pacuyeTa onpedensioTcs KoopauHaTtbl ononaHa Xi v Yi, a Takke opAauHaTbl antopbl Pi
OMON3HEeBOro AaBneHus.

Koadpdh.HagexxHoCTn No Harpyske 150 1
Koadpdb.3anaca npu ctatmu. 0
Harpy>xeHuu 914
Koadhdp.3anaca npu 0
OVHaMUY. HarpyXeHum .000
CyMapHas aktMBHasi -
HopMaribH.cuna (Tc) 49.287
AKTVMBHas cocTaBnsmoLLas 5
CABUTOBbIX.CUM (TC) .099
PeakTnBHas coctaBn.oT cuenneHns 0
(tc) .000
Paguyc 6
UMNVHAP.NOBEPXH.CKoNbXeHus (m) [0.675

npe}J,OCTaBJ'IﬂeTCFI BO3MOXHOCTb rpad)quCKoro KOHTpOJIA reomMeTpumn MHOFOCITOMHOIO CKMoHa W
NOBEPXHOCTU CKOJTbXXEeHUA MHOrOCITOMHOIO CKMNOHa.

lTeoMeTp1a CKnoHa ﬂ

24.gl:Ym ax [M)

/

e
]
o ,—/—ﬂ’%//
//
o

Ok

Puc. 8.16

PesynbTathl ochopmnsaoTca B Buge otyeta B html-coopmarte npu Haxkatum Ha KHONKy 3anucka.
OCHOBHbIE pacyeTHble NPeAnoCbINKN

PaccmatpuBaeTca 1nm wupuHbl ckrnoHa. OnpegensieTcss BeC BCEro MaccuBa [pyHTa C  y4eToM
OOMONMHUTENBHOW aKTUBHOWM Harpy3ku Hag MITOCKOCTbI0 pa3pyLUEHUsT:

Pcym. = 0.5-H-H-sin(b - Q)/(sinb - sinQ)+q-Lqr .

Kputnuyeckun yron nnowagkm CKOnbxeHnsa — QKpUT. = (b + f)/2 .

MpenenbHasa cuna ycToMYMBOCTM CKMOHa B COOTBETCTBUM C [3]

NycT. = (g - Hkpur.)/C,

roe g — pacyeTHbli O6bEMHbIN BEC rpyHTA.

KoadduLmMeHT yCTONYMBOCTU CKIMOHA B COOTBETCTBMUM C [3]:

Ky = (Peym.-cosQ-tgf + C, -Lr)/(Pcym. - sinQ).

[Monck NPoM3BOSIbHON MOBEPXHOCTU CKONBXEHUSA AN NPOU3BOSIbHON pacnpeneneHHON Harpyskm Ha BCEM
y4acTKe MHOFOCIIOMHOTO CKITOHa BbINOMHSETCH B BUAE, NPeACTaBIEHHOM Ha PUCYHKeE.
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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 onpenensieTca no dopmyrne:
H
Teq=P1-Sin(@)=a-H;- M-y, sin(oy) =a-H, -m- lysin(al) ,
+Ip
roe:

a — MUHMMarnbHbIN Yy4acTOK MHTerpMpoBaHns (MPUHATO 30 HEM3MEHHbIX TOYEK MHTErpupoBaHUa Mexagy
CMEXHbIMW CKBaXXMHaMW);
Yu — HOPMaTUBHbIV OBGBEMHbIN BEC TPYHTA;

KH — koadpduumeHT GesonacHOCTM (HaAEXHOCTWU) MO TPYHTY, Pas3NUuHbIA ANA YAEPXMBAKLWMX |

CABMIaOLLMX CUN: t_ 1
Ky 1)

8.8 Hecyuwas cnocobHOCTL cBan No pe3ynbTaTaM NosieBbIX UCMbITAaHUN

Mporpamma peanusyeTt NONOXEHMS crneayrLwwmx pasgenos Hopm: pasgen 7 CIl 24.13330.2011, pasgen 7
CIM50-102-2003, pasgen 5 CHull 2.02.03-85%, pasgensl 5, 6 ACTY b B.2.1-27:2010.
Mporpamma cogepxunTt 6 3aknagok.

386MBHLIE CEAU B MECTE UCMLITAHNA FPYHTOS STANOHHON CBaeA |  3a6MBHLIE CBAM B MECTS MCNLITaHNA cean-200na | [MHaMMUSCKME UCTLITaHUA cBaR |

cean & Touxe P BUHTOBLIE CBEM NPU CTATUUECKOM p o T E |

FAySuHa MOrpyXeHNA HYDKHErD KOHLA CBa . M 6

1] b [086
h TunsoHas  |Il-30HA C HAKOHEUHMKOM WS KOHYCa My Tl TPEHMA =
JEL

PaaMeptl cedenus caam. M

h 02 KOBeebMLMEHT YCIIOBNA PESOTE CEEA B FPYHTE i5l -

Bun rpy+Ta no Sokosoit NoBepxHOCTY Beex caalt | 1SCHAHLIA BOOHACIWEHHbIR ¥

t
I Buanarpysrn | cxmarowan ~
i
KonnuecTeo ToueK S0HANPOBaHMA |5
I
i
XApaKTEpUCTMKIA TOHEK SOHOMPOBaHIS
I
HomMep Terylier ToKM SoHanposarin 4 ~
I
CpenHee 3HaqeHMe CONPOTVUBNEHUA rPYHTa NOLA HAKOHEYHMKOM 30HAa (gs). kMa 4000
I
XBPEKTEPUETUKM CNOA FPYHTE
Tonuura cnoa Tun rpurma Cheaee oHad. canpar. no Gokosa nosepxH. Kfla —
1 .
0s necuzmein 56.
2 ;
08 necuariit 7
3 12 s ae.
i 28 ps—y &5
5 -

Hecywas cnocosHocTs cean. kla o

Otrperre. CoxparuTe. ‘ Pacuer | Monposkee | Oruer ‘

OTmera Gnpaska

Puc. 8.18
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1. 3abuBHbIe cBan B TOYKe 3oHAUpoBaHuA

PacyeT no pesynbtaTtaM WCMbiTaHUSA 3a0MBHbIX CBall B TOYKE 30HAMPOBAHWSI BbLINOJSIHAETCS B
cooTtBeTcTBUM ¢ nn. 7.3.3, 7.3.10 CI1 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 Touek);
— 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 Tbl TPEHWUS U YLLUMPUTENS;
— BMWA rpyHTa no 60KOBOW NMOBEPXHOCTU BCEX CBAWN — NeCYaHbIi, MUHUCTbIN;
— KO3(hpumumeHT ycnoBuii paboTbl BCEX CBal B FPYHTE Y¢; MOXET NpuHumaTh 3HayveHusd: 0.6, 0.8, 0.9, 1,
1.15, 1.2, 1.5 1 nponsBonbHoE.

Ins kaxnon Toukn K 30HAMpOBaHUS 3afaeTcs (s — CpefHee 3HayeHue ConpoTuUBneHus rpyHTa B (kMMa)
nog HakoHEeYHMKOM 30HAA.
Ins Tvna 3oHAa | 3apaeTca fs — cpedHee 3HaYeHWe rpyHTa Ha GOKOBOW NMoOBEpPXHOCTH 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 ConPOTUBNEHMUS | —TO CrOS rpyHTa Ha 6OKOBOW MOBEPXHOCTU 30HAA.
30ecb i — KONMMYECTBO CMOEB [PYyHTa, KOTOpoe MOXeT OblTb pasnMyHbiM AfS  KaXAOW TOYKM
30HAMPOBAHMUS.

BbluucneHus

[ns kaxkgown Toukn 3oHaupoBaHusa k onpegensietca RSy = gs-B1, rae RSy — npeaensHoe conpoTmereHne
rPyHTa NOA HWKHMM KOHLOM CBaun No AaHHbIM 30HAMPOBaHUS B Touke K.

Ona Tuna 3oHga | onpegensietcs fy = fs*B,, roe fy — cpegHee 3HaveHMe npefenbHOro COnPOTUBMEHMS
rpyHTa Ha OOKOBOW MOBEPXHOCTU CBau MO AaHHbIM 30HANPOBAHUA B TOYKE K.

Zﬁi 'fsi 'hi
na tunos 3oHaa Il u Il Beluucngetca f, = ——————— roe fy — cpegHee 3HavyeHue npenensbHOro
“ H

CONPOTMBMEHUSA FPyHTa Mo BCEM CrosiM i Ha GOKOBON NOBEPXHOCTM CBau NO AaHHbIM 30HOMPOBaHMSA B Touke K.
YacTtHoe 3HayeHue Fuy npegenbHOro CONPOTUBMEHUSA CBau B TOYKE 30HAMPOBaHUA K onpegensietcs no
dopmyne: Fuy = RSy-A+f-h-U, rae A — nnowagb ceveHnsi, U — nepyMeTp 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 u3a [OCT 20522-96 pOns oOOHOCTOPOHHEN
JoBepuTenbHoN BeposaTHoCcTN a=0.95.

KoadpcbnumeHT HapexHOCTU No TPyHTY Y, OnpedenseTcs B 3aBMCMMOCTM OT KOMWYEecTBa TOYeK
30HAMPOBAHYSA.
Hecywias cnocoGHOCTb CBau No pesynbTaTtaM UCTbITaHWiA onpegenseTcsa no gpopmyne:

Fd = Y—CFu,n
Yq
PesynbTathbl

BenuunHa Hecyuwlenr cnocobHocT cBaum Fd BbIBOAMTCS B COOTBETCTBYHOLLIEM MNOMEe  3KpaHa.
MpomexyTouHble 3HaveHus Rs, Fk, Fu, a Takke pe3ynbTaTbl cTaTUCTUYECKON 06paboTKM BbIBOAATCS HA 3KpaH
B TabnnyHom Buge npu Haxatum kHonku MogpobHee.
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.
PesynuTatel pac4eTa - — lé]
No | Rs Fk Fu
1 422.4 37.0775 525.231
2 533 37.5744 572,446
3 858 40,4926 672,756
4 625 35.5133 559,196
5 513.52 35.248 527.44
] m 3
CpeHee KBAAPATUHECKDE OTKMNOHEHWE YACTHEIX SHEHEHMIT 50.1812
OT CpeAHEro apudMeETHYECKOro
KoadduumeHT BapraLim 0.10532
KoadiduumeHT no Tabn. XK. 2 npunoxerna XKMOCT 20522-96 213
I MoKasaTEND TOYHOCTM OLEHKM CPEAHETD SHAHEHWA 0.100324
KoshdUIMEHT HAAEKHOCTH MO FPYHTY 1.11151
Hecylwan ocofHOCTE CBau Mo PESYNETATEM MOILITaHui, kMa 565.496

Puc.

8.18

Bce pesynbTaTthl odhopmnisitoTes 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.

2. BuHTOBbIE CBaMn npu ctTatTu4eCKom 3oHANpoBaHUU

PacuyeT no pesynbTaTam CTaTU4MECKOrO  30HAMPOBAHWS

50-102-2003; n.7.3.12 CI1 50-102-2003.

B COOTBETCTBYKOLLMX NONAX BBOAA 3a4al0TCA:

— pasmepbl ceyeHns npsmoyronesHon (b, h) unu konbuesown cean (D, d);

— rnybuHa NOorpyXeHust HUWKHero koHua cean H;
— Konu4yecTtBo Toudek 3oHaupoBaHusa k = 1+N;
— Tun 3oHaa l, Il, 1lI;

8.19

BUHTOBbIX

cBan

npu  cxumatoLen
BblgepruBatoLleri Harpyske BblnonHseTcs B cootseTcTeum ¢ nn. 7.3.3, 7.3.11 CI 24.13330.2011; n. 7.3.12 CI1

— BWZA rpyHTa nNo GOKOBOM MOBEPXHOCTU BCEX CBAW — NMECYHaHbIN, MMUHUCTLIA U NeCHaHbIN, HACbILLEHHBIN

BOOOW;

—  K03(hULMEHT ycrioBuii paboTbl BCEX CBaW B FPYHTE Y;

— BuWO Harpysku — cxxmMatruwiada unu sblaeprmeato

was.

Ons kaxgon Todkn K 30HAMPOBaHWUS 3a4aeTcs (s — CPeaHee 3HadYeHue conpoTUBEHUst rpyHTa B (klMa)

noa HaKOHEe4YHMKOM 30HAa.

[nsa Tna 3oHpa | 3agaetca fs — cpegHee 3HaYeHue rpyHTa Ha 6OKOBOM NOBEPXHOCTM 30HAA B (kl1a).

[ns Tvnoe 3oHaa Il n Il nHdopmauns 3agaetcs B TabnuyHom opme:

— hj — TonwmHa cnos rpyHTa;
— TWUN rPyHTa — necYaHbli UK MIUHUCTbIN;

— fsi — cpegHee 3HauYeHne CONPOTMBIEHNS | — rO CrOsi TPYHTa Ha GOKOBOW MOBEPXHOCTU 30HAA;
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30ecb | — KONMMYECTBO CIIOEB [PyHTa, KOTOPOE MOXEeT ObiTb pasnuyHbIM ANS  KaKOOW TOYKM
30HAVPOBAHMS.

Bbluncnenumsn

Ona kaxgon Toukm 3oHAMpoBaHus k onpegensietca RSy = qs-B1, rae RSy — npegenbHoe conpoTnBneHme
rpyHTa NoOA HWXHMUM KOHLOM CBaun No AaHHbIM 30HAMPOBaHUS B Touke K.

IOna Tuna 3oHpa | onpegensietcs f, = fs*B,, roe fy — cpegHee 3HaveHWe NpefenbHOro ConpoTUBIEHMS
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

COMPOTUBIMEHWS TPYHTA MO BCEM CrosIM | Ha BOKOBOV NOBEPXHOCTU CBaW MO AaHHbIM 30HANPOBAHUA B TOUKe K.
YacTHoe 3HadeHue Fuy, npegenbHOro conpoTMBIIEHMSI CBaM B TOYKe 30HAMPOBaHMsS K onpegensieTcsa no
dopmyne: Fu, = RSy -A+fi-h-U, roe A — nnowaab cederns, U — nepMMeTp Hapy>KHOMo KOHTYpa CeyYeHusi cBau.

Cratnctuyeckas obpaboTka pe3ynbTaTtoB MO BCEM TOYkaMm 30HAMpoOBaHUsi 1-:-N BbIMOMHSETCA Mo
dopmynam:

1 1 & ° c
Fu,n=—) Fu,; =, |—) (Fun-F ;o V= ;
u,n Nkzﬂ u; o \N_lk;( 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.

KoatbpuumeHT HagexHoOCTM Mo TrPYHTY Yy onpedensercs B 3aBUCMMOCTM OT KOMMYECTBa To4yek
30HOMPOBAHMS.

Hecywas cnocobHOCTb cBau No pesyrnbTaTam UCNbITaHWUI onpegenseTcs no opmyne:

Fd = Y—CFu,n
Yq
PesynbTathbl

BennunHa Hecywen cnocobHoctu cBaum Fd BbIBOOUTCA B COOTBETCTBYKOLWEM Mofe 3JkpaHa.
lMpomexyToyHble 3HaveHus Rs, Fk, Fu, a Takke pesynbTatbl CTaTUCTUYECKON 06paboTkmn BbIBOAATCH Ha dKpaH
B TabnuyHom Buae npu HaxaTtum kHonku MopapobHee.

Bce pesynbtathl ohopmnstoTcs B Buge Otyeta B popmaTte html.

3. BuHTOBbIE CBaun npu ctatu4eCKomMm 3oHANpoBaHUU

PacueT BbinonHsaeTcs B cootBeTcTBMM ¢ nn. 7.3.3, 7.3.12 CI1 24.13330.2011 u n. 7.3.13-6 CI1 50-102-

2003.

B cooTBeTCcTBYOLWMX NOMNSAX BBOAA 3a4al0TCA:

— nnowaab nogowwsbl cBau (A);

— nepuMeTp ceveHusi cteona ceam (U);

— NeCcYaHbIN U FMUHUCTbIN;

— cpefgHee conpoTuBrieHne KoHyca 3oHaa (g.) B KlMa;

—  KO3(PPULMNEHT TEXHONOTUN U3roTOBNEHMUS (Yc), PaBHbIn 0.7 nnn 1.0.

B Tabnuue ons Kaxgoro i —ro crosi rpyHTa 3agatoTcs:

— hj— TonwmHa cnos rpyHTa;

— fs — cpegHee 3HayYeHWe CONPOTUBIIEHNS | — FO CNOs FPyHTa Ha GOKOBOW NOBEPXHOCTM 30HAA;

— MpUW3HaK ocearoLLero crnos — Aaa unm HeT (Mo YMOMYaHU — HeT).

34ecb | — KOMMYECTBO CrlOEB T[PYyHTa, KOTOpoe MOXeT ObiTb pasnuMyHbIM  ANA  KaXAOW TOYKM
30HAMPOBaHUS.

BbluucnsroTca:

- R(q.), KA — pac4eTHOE cOnpoTUBREHME rPYHTA NOA HUXHUM KOHLOM CBau;
- F=vye " Z(fi*hy);

— Fgqy — Hecywas cnocobHoCTL cBau.
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PesynbTtathbl
BennuunHa Hecyuwel cnocobHocTh cBan Fd BEIBOAMTCSA B COOTBETCTBYHOLLEM MOSE 3KpaHa.

Bce pesynbTathl odhopmnsioTcsa B Buge Otyera B hopmate html.
4. 3abuBHbIe cBau B MeCTe UCMNbITaHWUA FPYHTOB 3TafIOHHOW cBaewn
PacueTt BbinonHsieTcs B cootBeTcTBUM ¢ nn. 7.3.3, 7.3.9 CIN 24.13330.2011 n n. 7.3.9 CI1 50-102-2003.

B cooTBeTCTBYIOLLMX NOMAX BBOAA 3a4a0TCS:
— pasmMepbl ceyeHust npsmoyronbHou (b, h) nnn konbueso HaTypHon ceawm (D, d);
— rmnyBuHa NorpyXeHus HWKHero KoHua cesaum H;
— KOnuyecTBO TouYek 3oHampoBaHus k = 1+N (He 6onee 100 Toyek);
— Tun 3TanoHHou ceawm |, I, III:
VN cBau | — C HAKOHEYHMKOM, Harfyxo COeaUHEHHbIM CO CTBONOM CBau;
TMn cBam Il — ¢ HAKOHEeYHMKOM, CBODBOAHO NEpeMELLaLLMMCS OTHOCUMTENBHO CTBOMA CBau;
Tvn cBaw |l — ¢ HAKOHEYHMKOM, COeAMHEHHBIM CO CTBOJIOM CBau Yepe3 AaTyuK YCUNnus;
— nepumeTp Usp nonepeyHoro ceveHns aTanoHHon ceau;
—  Koa(pbpuumeHT v, = 1.25 (npu 3arnybneHnn ceam B MNOTHbLIE NECKM WU KPYNHO OBITOMOYHbIE FPYHTbI)
Wnn Ysp = 1.0 (Npu 3arny6neHnn B Npo4mne rpyHTbl);
— KOFMYECTBO UCMbITaHWUA 3TanoHHon ceaen k = 1-:-Ne;
— rnybuHa NorpyXeHus HUKHEro KoHLUa HaTypHow ceau h;
— BWA rpyHTa no 60KOBON NOBEPXHOCTU BCEX CBaW — NECYaHbIV UIKN MNHUCTbIN;
— ko3dhPULIMEHT YCroBMI paboTbl BCEX CBall B IPYHTE Y.; MOXET nNpuHumaTts 3Hadvenus: 0.6, 0.8, 0.9, 1,
1.15, 1.2, 1.5 1 npo13BOMbHOE, MO YMOM4YaHuio paseH 1.

Ona kaxgoro wucneitaHna k ceaamm Tmna | 3apgarTtcsa 3Hadyewuss Fu,sp,k — 4acTHoe 3HadeHue
npenenbHOro ConpoTMBIIEHMS 3TanoHHoW ceau (KH) no pesynbTatam UCMbITaHWA CTaTUYECKON Harpy3kon.

Ona kaxpgoro ucnoitanmsa k-ro ucneitaHns ceasmu tuna Il u Il 3agatotca 3HavyeHus Rsp,k — npegensHoe
3HaYeHue rpyHTa Nog HXKHUM KOHLLOM 3TarnoHHON CBau;

Kpome Toro anst kaxaoro k-ro ncnbitaHus B TabnmyHon doopmMe 3agatoTcs:

— hj—TonuwwHa j-ro crnos rpyHTa;

— TWN j-rO CNOA rpyHTa — NecYaHblin UK FIUHUCTbLIN;

- fsp; — CpedHee 3HauveHWe npeaernbHOro COMpOTUBIIEHNS j-TO Cos rpyHTa Ha 60KOBOWM NOBEPXHOCTU

aTanoHHom ceau (klMa).

BbluucneHus

Ona cean tuna I: Fu,k =y, * (U/Usp) * Fu,sp,k;
Ona cean tuna ll n lll: Fu,K = Yeri * Rep k * A+ Yerx * fspi *U * h.

KoahhULMEHTBI Ycr U V¢t BEIYUCTIAIOTCA aBTOMATUYECKM ANS KaX4oro K-ro ncnbitaHus.
Cratnctnyeckasa obpaboTka pe3ynbTaToB MO KONMYECTBY UCMbITAHUIA 3TAroHHOW cBaen k = 2-:-N:

EcrmN=1,Toyg=1.

2

13 ) _ © .
\N_lé(Fu,n—Fuk), V_Fu,n’

1 N
Fun=_->Fu; o=
Nz

t,*V. v = 1
\/N ' ¢o1- P .

KoadhduumeHT ta npuHnmaetcsa no Tabnuue X.2 FOCT 20522-96 ans oAHOCTOPOHHEN AoBEpUTENbHOM
BepodaTHOCTN 0=0.95.

KoadhdnLmMeHT HaaeXHOCTU MO TPYHTY Yy OMPEeaensaeTca B 3aBUCUMOCTM OT KONMYECTBa UCMbITaHWN.

Hecyu.l,aﬂ CMocobHOCTL CBan No pe3ynbTatamMm ncnbliTaHUN onpegenaeTca no (bopmyne:

Fd =" Fu,n
g
Pe3ynbTathbl

BenuunHa Hecywen cnocobHocTn cBam Fd BbIBOOUTCA B COOTBETCTBYHOLIEM Mofie  3KpaHa.
MpomexyTouHble 3HadeHuss Rs, Fk, Fu, kO3(pULMEHTOB Ycr, Ycf, @ TaKKe pe3ynbTaTbl CTaTUCTUYECKON
06paboTKM BbIBOAATCA Ha 3KpaH B TabnM4yHOM Buae npu Haxkatmum kHonku NMoapo6Hee.

Bce pesynbTathl ohopmnisitoTcsa B Buae Otyeta B popmate html.
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5. 3abuBHble cBaM B MeCTe UCNbITaHUA CBan-3oHAA

PacyeT BbINnonHseTcs B cootBeTcTBUM € N. 5.10 CHul 2.02.03-85*%, n. 7.3.10, CI 24.13330.2011 n n. 6.3
OCTY B B.2.1-27:2010.

B cooTBeTCTBYIOLWUX NONSAX BBOAA 3a4al0TCA:

— nnowaab nogowwsbl ceau (A);

— nepuMeTp ceyeHns cteona ceau (U);

— MeCYaHbI NN MMUHUCTLIN;

— cpegHee conpoTMBIIEHNE KOHyca 3oHAa (g.) B KMa;

— KoahuuUMeHT ycnosui paboTbl BCEX CBal B IPYHTE Y; MOXET NpuHumath 3HadveHus: 0.6, 0.8, 0.9,
1.0,1.15,1.2,1.5.

— rnybuHa norpyXeHusi ceaum B rpyHT h;

— KONMWYecTBO UCMbITaHUI cBaen-30HA0M K;

— npegenbHOe CONpPOTUBIIEHME FPYHTa NOA4 HUXKHMM KOHLIOM cBan-3oHAa (Rsp,k) B klMa

[na kaxgoro K-ro ncneitaHuns B TabnuyHom coopme 3agatorcs:
— hj—TonuwwuHa j-ro cnos rpyHTa;
— TWN j-FO FPyHTa — NeCYaHbIN UAN MIUHUCTLIN;
fos,j — CPEAHEE 3HaYeHne CONPOTUBIIEHUS j-IO CrOs FpyHTa Ha 6OKOBOW NoBEpPXHOCTK cBaw (kl1a).

Bbluncnenus

YacTHoe 3HaveHune npenefnibHoro conpoTuBiieHnA 3abvBHOM cBau B MeCTe UCMNbITaHUA cBan-3oHAa:
Fuak = Ycr * RpS,k *A+U* z(ch,i * fps,i *hi);

Cratuctnueckas obpaboTtka pe3ynbTaToB Mo KONWYECTBY UCTbITaHMIA 3TanoHHon ceaen k = 2-:-N: Ecrin
N=1,Toyy=1.

1 N(F F )2- v=_2_.
\N_1§ wn=rd s V= en

l N
Fun=_>Fu; o=
N iz

t,*V. v = 1
’\/N 1 g 1_ p .
KoadhdhmumeHT tq npuHnmaetca no tTabnuue XK.2 FOCT 20522-96 onst 04HOCTOPOHHEN OOBEPUTENBHOM
BeposTHoCcTU a=0.95.
Hecyuwasa cnocobHoCTb cBav No pe3ynbTaTam UCMbITaHWIM onpeaensieTcs no hopmyne:

Fd="°Fun
g
PesynbTathl

Benunuuna Hecyu_Lel7| cnocobHoctn cBan Fd BbiBOOUTCA B COOTBETCTBYKOLLEM TMOJie J3KpaHa.
I'Ipome>KyTqub|e 3HadyeHuss Fu, a Takke pes3ynbTaTthbl cTaTUCTUYECKON 06pa6OTKI/I BbIBOOATCA Ha 3KpaH B
TabnuyHom Buae npn HaXXaTnn KHOMKN I'Iop,poﬁHee.

Bce pesynbTathl opopmnstoTca B Buage Otyeta B opmaTe html.
6. AIMHaMnyeckue UCNbITaHUA cBal

PacuyeTt BbinonHsaeTcs B cootBeTcTBUM € M. 5.3, 5.7 CHulM 2.02.03-85*, n. 7.3.3, 7.3.7 CI1 24.13330.2011,
n.7.3.3, 7.3.7 Cl 50-102-2003 n n. 5.2 ACTY b B.2.1-27:2010.

M3 cooTBeTCTBYIOLLIErO CrMCKa BbIOMpaeTcsa TN pacyeTa:

— ucnbiTaHue 3abuBkon 1 JOOBUBKONM OIS pa3NUYHbIX BUOOB CBaM;

— KOHTPOSb Hecyllenh CnocobHOCTM Mo pes3ynbraTtaM MPOU3BOACTBEHHON 3abMBKM MPU OTHOLLUEHUU
pacyeTHOWN SHePrun MorsioTa K hakTU4eckoMy ocTaTtovHOMY oTkasy Ed/Sa.

M3 cooTBeTCTBYOLLErO cnuncka BbibnpaeTcs cnocob NorpyxeHns ceav B rpyHT — yAapHbIM MOSIOTOM MIu
BMOponorpyxaTtenem.

M3 cooTBeTCTBYHOLLIErO CNCKa BbiOUpaeTcs BUA cBau A UCMbITaHMSA 3a0UBKOWA:

— CcBau C /0 HaronoBHUKOM,;

— [pepeBsiHHble 6e3 noababka;

— [OepeBsiHHble ¢ Noab6abkoMm.
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B cooTBeTCTBYIOLMX NOMNSX BBOAA 3a4at0TCsA:
— pasmepbl ceveHns npsmMoyronsHon (b, h) unu konsuesown cean (D, d);
— rmnyBuHa NorpyXeHus ceau B rpyHT L;

— ko3dhULIMEHT ycrnoBuii paboTbl BCeX CBal B rPYHTE Y¢; MOXET NpuHumaTth 3Havenus: 0.6, 0.8, 0.9, 1,

1.15, 1.2, 1.5 v npon3BOJIbHOE; MO YMOM4YaHUIO paBeH 1;
—  KO3(DMULIMEHT HAOEXHOCTUN NO rPYHTY Yg = 1.0, 1.4;
— nAanuHa ceau Lc, m;
— Macca monoTa unu Bubponorpyxarens ml (TOHHblI Macchl);
— Macca cBauv U HaronoBHMKa M2 (TOHHbI Macchl);
— Macca nogbabka m3 (TOHHbI Macchl); Npu NorpyxeHuu subponorpyxatenem m3 = 0;
— Macca yaapHow Yyactu MonoTa m4 (TOHHbI Macchl);
— (pakTnyeckas BbicoTa NagaHusa yaapHomn yactu monota H (wm);

— BbicOTa h (M) nepBOro OTCKOKa yOapHOW 4acTu Au3eNnb-MonoTa OT BO34YLIHOW NoAyLKu — Ans
npeaBapuUTeNbHbIX pacyeToB AOMYCKaeTcsl MNpuvHMMaTb ANs  WTaHroBbix MonotoB 0.6M, ans

Tpyb4aTbix MorioToB 0.4M;

— (bakTnyeckmn ocTaTouHbIN OTKA3 Sa, paBHbIA 3HAYEHUIO MOrPYXEHUsI CBan OT OOHOro yaapa moroTa

WY 3HaYEeHNI0 BUGPOMNOrpyXeHUsl B TeuyeHue 1-i MUHYTbI (M).

M3 cooTBeTCTBYIOLLErO Cnncka BolbupaeTcs BMA MOmoTa:

— MOABECHOW U OAMHOYHOIO AeNCTBUS;

— Tpyb4aTbil AN3eNb-MOroT;

— LUTaHroBblV AM3EeNb-MONOT;

— [AM3enbHbIA NPY KOHTPONbHOW A0BMBKE OANHOYHLIMU yaapamu 6e3 nogaym Tonnmea.

dnaxok Hanuume oTkasomepa: ecnu hnaxok yCTaHOBMEH, TO 3agjaeTtca Sel — ynpyrui oTkas cBaw,

onpegensiemblii C NOMOLLBIO OTKa3omepa (M); ecnu oraxok He yCTaHOBIMEH, TO npuHuMmaeTcsa Sel = 0.

KoadbpuumeHt M BbiBupaeTca u3 Huxecnegyowen tabnuubl B 3aBUCUMOCTU OT TPYHTOB NOA HWKHUM

KOHLIOM CBaWw.

IPYyHTbI NOA HUXKHUM KOHLIOM CBau M
KpynHoo6110MO4YHbIE C NeCYaHbIM 3anonHMTENEeM 1.3
Mecku cpegHen KpYNHOCTU N KPYMHbIEe cpeaHen NNoTHOCTU 1.2
n cynecu TBepable

[Mecku Menkne cpefHemn NNOTHOCTH 11
Mecku nbineBaTble cpegHen NNOTHOCTU 1.0
Cynecu nnacTnyHble, CYrMUHKN U MWHbI TBepAble 0.9
CyrnvHKn 1 MuHbl NonyTeepable 0.8
CyrnvHKN 1 MuWHbI TYronnacTuyHble 0.7
Mecku cpegHen KpYNHOCTU N KPYMHbIE NIOTHbIE 1.92
n cynecu TBepable

[Mecku Menkme nNnoTHble 1.76
Mecku nbineBaTble NNOTHbIE 1.6
Mecku cpegHen KpYNHOCTU N KPYMHbIE cpeaHen NNoTHOCTU 2.4
M cynecu TBepAble N0 MaTepuanam ctaTu4eckoro 3o0HAMpPOBaHUS

lNeckn menkne cpegHen NNOTHOCTU 2.2
no matepuanam CTaTM4eckoro 30HAMpPOBaHUs

[Necku nbinesaTble cpeaHen NNOTHOCTH 2.0
no MaTepuarnam cTaTU4ecKoro 30HaUPOBaHUA

Pe3ynbTathbl

BenununHa Hecywieir cnocoBHocTM cBauM Fd BbIBOAMTCA B COOTBETCTBYIOLLEM TMOfe aKpaHa.

ﬂpome»(yTquble 3Ha4YeHus BbIBOOATCA Ha 3KpaH B TabnuyHom BMnae npu HaXXatun KHOMKU I'IonpoGHee.

Bce pesynbTathl ohopmnsioTcsa B Buae Otyeta B popmate html.

8.9 Pacuet cBanHO-nnNUTHOro cpyHaameHTa

Mporpamma npegHasHadeHa AONA BbIYUCIEHUS OCafkU KOMOUHMpPOBaHHOro cBaunHo-nnuTHoro (KCI1)

dyHaameHTa B cootBeTcTBUM ¢ MITCH 2.07-01 Mpunoxexne W.
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[nanoroBoe OKHO nNporpaMmmbl NpeacTaBneHo Ha pucyHke 8.20.

.
% Pacuet caalino-nauTHOro dyHAaMEHTa

S5

Harpyska | 11520 T

Mnuta X3PaKTEPUCTHKK TPYHTa
KonwyecTso cnoée rpyHTa
LpuHa 16 M
: FEaa|
Anvna 24 G Tewrywmii cnoit
2 WsmeHuTb uBeT
™ Pocteepk HMski 2 = Nz1 h = B.000
TonwmHa cnos
9,000 o
Cean
Moayne aedopHalm cnoa
KonnuecTso ceait 176 wr 800.000 ez N2 h =9.000
KosddmumenT MyaccoHa LI L1 L
LUar mexay cBaama L5 M
0.420 MoaTeEepAnTE
AuameTp ceau
* Kpyr
Py 0.8 L PaccunTats
" Ksanpat
NlnuHa ceau 15 M PesyneTat N3 h = 15.000
Moayne aedopMalLym cean
Ocanka 94.194  mm  OcaakaSfl [49.959  mm
[ CeaaHeckumaeman 3e6 TCM2
Moyt AehopnaLAM TPYHTA NoA NOAOLSOH CBan Harpyska va nouty | 2917.243 flonAs % | 25.323

------- TCM2
Harpyska Ha cean 8802.757 [onAag% | 74677

Cnpaeka

CoxpaHuTe

OTKpBITE

OTuéT

Puc. 8.20

3apaHne ncxogHbIX AaHHbIX

B cooTBeTcTBYlOLLEM NOMe BBOAA 3a4aeTcs Harpy3ka Ha oyHOaMEHT B TOHHAX CUnbl.

Pasmepbl pocTBepka B MeTpax 3a4aloTcs B COOTBETCTBYIOLUMX NONSX BBoAa. Ecnun pocTBepk HU3Kui, TO
cnefyeT yCTaHOBUTbL COOTBETCTBYIOLLMIA ONAXKOK.

[na cean 3agatoTcsa cnegyowmne napaMmeTpbl:

KONMMYeCcTBO CBaW;

paccTosiHNe MEXAy CBasgMU, M;

OnameTp Kpyrnow cBau uUnu CTOpOHa KBagpaTHOM CBau, M; opma cBau BblIOMpAETCA HaxaTuem
COOTBETCTBYHOLLEN PagNO-KHONMKY;

AnnHa cBau, M;

Moaynb AedopmMalimm ceau, TIM?.

Ecnu cBas Hecxxumaemasi, TO ycTaHaBNMBaETCsl COOTBETCTBYIOLLMIA (hIIaXKokK.

[ns 3agaHns xapakTepucTuk rpyHTOB CrieayeT 3agaTh KONMMYECTBO CIOEB U NOATBEPAUTb, HaxaB KHOMKY
3apartb. lpn 3TOM OTKpbIBAaeTCA AOCTYN K 3adaHUi0 HOMepa Ccrosi M 3aaHul ero XapakTepucTuk B
COOTBETCTBYOLIUX MOMsX BBOAA:

TOMNLWMHA, M;
Moaynb Aedopmauuu, T/M?;
koadppumumeHT lNMyaccoHa.

C nomoubio HaxxaTusi KHonkn A3MeHUTb uBeT TeKyLIJ,I/IIZ cnown FPyHTa OKpalLlnBaeTCA B Bbl6paHHbIl7I LBET.

Mocne 3apaHusi xapaKTepUCTUK FPpyHTa M HaxaTtusi kHonkv MoaTBepAuTb B COOTBETCTBYOLLEE Morne
aBTOMAaTUYeCKM BHOCUTCS 3HAa4YeHne Moayns aecdopmaLmm rpyHTa nos noAoLwBo CBan.

dann coxpaHsemow 3agaym nmeeT paclumpeHmve *psf.
PacyeT BbinonHaeTca HaxxaTtmem kHomnkn Paccuntatb.
BbluncneHus

B npouecce pacyeTa BblYUCASIOTCA NPOMEXKYTOUHbIE NapameTpbl:
— K03 MUMEHT ocaaku cBau Is;
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koadhpuumeHT Nambaa;

)KECTKOCTb OAHOM cBau, T/m, K1;

KoadhpumumeHT Rs;

XKECTKOCTb rpynnbl cean, T/m, Kp;

cpeaHui Mmoaynb Aedhopmaniym rpyHToB, TC/M?, ES;
cpeaHu ko duuneHT NyaccoHa rpyHTOB VS;
OTHOLUEHME ANUHBI NXTLI K ee WwnpuHe Lp/B;
koadhpmumeHT nnowaan mo;

XKEeCTKOCTb NNuThl, T/M, Kc;

obuwas )ecTkocTb yHOaMeHTa, T/m, Kf;

cpeHWit Mok JechopMaLn FPYHTOB Mog, NsToi cBaw, Tc/M?, Esb.

PesynbTtathbl

B pe3ynbTate B COOTBETCTBYHOLLUMX NOJNIAX ANANIOroBOro OKHa BblAakOTCA:

ocagka Sf, m, onpegensemas geneHnem Harpysku Ha o6Lwyto xectkoctb KCI1-cbyHaameHTa, m;
ocagka Sfl, m, onpegensemasi N0 cpedHeMy 3HayeHuo Moayns Aedhopmauum CKMMaemon TOMLWM
rpyHTa NOA HWXHMMU KOHL, MK CBaMl, M;

Harpyska Ha nnuTy, T, U ee Jons OT obLen Harpy3ku B %;

Harpyska Ha cBaw, T, 1 ee Jons ot obLew Harpy3ku B %;

Mpn HaxaTum kHomnku OT4veT hopMupyeTcsa oTyeT B html-cbopmaTte. OT4YEeT COOEPXUT WCXOLHYHO
MHbOpMaLMIO 1 BCe NPOMEXYTOYHBIE U OKOHYATENbHbIE pe3ynbTaThl.
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9 PA3[EJN «Harpy3ku u Bo3aencTeua»

Pasgen cogepxut nporpammbl AN onpegeneHns Harpy3ok M BO34encTBuin B cootBeTcTBum ¢ CHul
2.01.07- 85 n [16H B.1.2-2:2006:

—  KoadhduumneHTbl HageXHOCTU NO HarpyskKe;

— CobOCTBEHHbIN BEC MHOMOCNONHOMO NakeTa;

— Bertposble Harpysky;

— CHeroBble Harpysku;

— [lononegHble Harpysku;

— TemnepaTypHble KnMMaTuyeckne BO3oencTeuns;

— OHepreTnyeckm onacHble coveTaHnst yeunum;

— [poBepka Ha pe3oHaHCHOEe BUXPEBOE BOXOYXAEHME.

SCHRM

SAEKTPOHHBIN CMPABOYHMK MHXXEHEPA

% CHeroBble HArpy3Kku

Mporpamma NpeaHazHaveHa ANA HAXOKAEHUA B UHTEPAKTMEHOM PESKMME BCEX NapameTpoe, Heobxodumelx Ana
OCHOBAUHHS H chopa CHeroBelx Harpy3ok B cooTeeTcTeMu co CHuM 2.01.07-85" «Harpyaku u BozaeicTenas, 1989, 2003rr.,
PYHAOMEHTBI OBH B.1.2-2:2006.

= BeTpoBble HArpy3ku
ﬁlll- Mporpamma NpegHasHaueHa ANA HaXOKAEHUA B MHTEPAKTMEHOM PESKMME BCEeX NapaMeTpoe, Heofxogumen Ana
Harpyzku u chopa BeTpoBbIX Harpysok B cooteeTcTeMu co CHUM 2.01.07-85%, ABH B.1.2-2:2006 «Harpyaku u BozaeicTBuAs.
BO3AEHCTEHS PeanuzoeaH pacyer AnA 15 CXem COOPYKEHUA.

Mporpamma NnpeaHasHaveHa ANA onpejeneHua ronoNedHel Harpysok B cooteeTcTemu co CHulM 2.01.07-85%,

E [oAOAEAHBIE HATPY3KH
OBH B.1.2-2:2006 «Harpysku u B03AeACTENAS.

MocToBble
KOHCTPYKUHH q TeMnepaTypHble KAMMATHYECKHE BO3ACHCTBHS

MporpaMma NpeaHazHaveHa ANA HAXOXKAEHUA BCEX NapameTpoe, HeoBXOAUMEIX ANA YYETa TEMNEPATYPHBIX
tam BO3AEACTEUA B cooTeeTcTEMM co CHWM 2.01.07-85%, ABH B.1.2-2:2006 «Harpy3sku U B03AEACTENAS.

Mporubei @ DSHepreTuyecku onacHble COHETAHHA YCHAUH (DHepCY)

Mporpamma NpegHasHaveHa ANA ONpefeneHUA ONacHbX CONBTAHWA YCUAMA B CEYBHMAX CTEPIKHEA N0 KpUTEPHI
e / IKCTPEMANEHOM 3HEPTUN CeYBHNA.

Puc. 9.1

9.1 KoacdhdpuumeHTbl HAAEXKHOCTUN MO Harpy3ke

MpuBepeHbl cnpaBoyvHble Tabnuubl n3 CHul 2.01.07-85* «KoadhdmumeHTbl HagexXHOCTM MO Harpyske
ONs Beca CTPOUTEINbHBIX KOHCTPYKUMA U TPYHTOB» U «KoadhduumeHTbl HagexXHOCTU No Harpyske Ons Beca
obopyaoBaHUs».
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KoachdmumeHTbI HapeXHOCTM NO Harpyske y; ANs Beca CTPOUTENbHbLIX KOHCTPYKLUIA U TPYHTOB

KOHCTpYKUUN COOPY>KEHWI 1 BUA TPYHTOB

KoHcTpykuum:
MeTannmyeckue

BEeTOHHbIE (CO CpefHel NNOTHOCTbIO cBbile 1600 Kr/M®), xene306eTOHHbIE, KaMeHHbIE,
apMoOKaMeHHble, epPEBSIHHbIE

GeTOHHble (CO cpeaHel nnoTHOCTbio 1600 Kr/M® W MeHee), W3OMSILMOHHbIE,
BblpaBHMBAOLLME W OTAENOYHbIE Criow (MAUTbl, Martepuarnbl B PySioHax, 3acbinku,
CTSKKM U T.N.), BbINOSHSEMbIE:

B 3aBOCKUX YCIOBUSX
Ha CTpoUTEnbHOW NoLasKke
PyHTbI:

B MPUPOOHOM 3arneraHnm

HacbIMHbIE

KoachdmumeHT HapexXHOCTU Mo Harpy3ke y; AnNs Beca o6opyaoBaHuUsA

Bec

CraumoHapHoro obopyanoBaHus
M3onsauum cTaumoHapHoro o6opyaosaHus

3anonHuTenei obopyaoBaHus (B TOM YKCHe pe3epByapoB M TpybonpoBoaoB):

>Knpkocten
CycneHsuit, LWnamoB, Cbinyvux Ten

[Morpy3ynKoB 1 aNekTpoKapoB (C rpy3oMm)

9.2 CobcTBeHHbIN BeC MHOIOCNIOMHOro nakerta

KoadhpmumneHt
HaeXHOCTH
no Harpyske y;

1,05
11

1,2
13

11
1,15

KoadhpmumneHt
HaOeXHOCTH
No Harpyske y;

1,05

1,2

1,0
11

1,2

Mporpamma peanusyeT BblUYMCIIEHNE HOPMATUBHOW 1 pacY4eTHOWM Harpy3ok oT COGCTBEHHOrO Beca NakeTa,
COCTOSLLEro M3 HEeCKoNbkux crnoes, B cootBetcTBum ¢ CHwull 2.01.07-85 «Harpy3skn n Bosgenctaus». [pu
HeobXoOMMOCTM MOXET OblTb BbIYMCIIEHO COMPOTMBIIEHME Tennonepedaye MHOMOCIIOMHOrO naketa B

cooTBeTcTBMU cO CHUI 1I-3-79* «CTponTenbHasa TennoTexHuka.

Mpu 3agaHum CXoOHbIX AaHHbIX Anst pacdeTa (opMUPYeTCs NOSb30BaTENbCKMI NAKeT MaTepuaros.
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== BpiumMc/ie HHe coOCTBE HHOTO Beca M COMNpoTHB/IE HXA TeT/ione pe aaye MHOTOC/I0MHOTO NaKeTa

e m WcxoaHbie AaHHBIE ANA TENAOTEXHWUYECKOrD PACYETa
-
Yenoeua akcnnyaraunud (npun. 1,2 CHul) & -
KOHCTPYKTUEHBIE 3 NEMEHTbI |n0Kpb,mg W NepeKpeTHA L]
BHYTpEHHAA NOBEPXHOCTE |1 .CTeH, NoTonkos, raagkus n _v_]
HaumeHoBaHWe maTepnana | MnotHocTe | KosddmumeHT A -
MaTEpHana, | HaAENHOCTH Nt HapyskHaa nosepsHOCTE |2.nep2Kpbrruu Haa X0AoaHb! ﬂ
Krin™3 Harpyske ol
[rrie3] 2z BosaywHana npocnoiika (npun.4 CHulM) 014 v | mM"2“C/Br
7 YyuTeiBath NpeaenbHoe CONPOTUENEHUE M 2*C/BT
LieMeHTHO-NecqaHeBIH 1800.0 15 n ,
pacTeop 0/b30BATENBCKWIA NaKEeT
— JHoBaeneHue Nosuumuu l
Cno¥HeIM pacTeop (necok, 1700.0 1.3
IR TEs HoseesT) M | HauMeHoBaHve maTepuana | MnotHocTe | Tomuwua, Kosdd A
WaRArTKNRN-NRCYAHRKIA 1ANN.N 1.3 Vi MaTEpHana, [n] Haaex
Kr v Har|
< > [krim~3]
1 LeMeHTHo-Nec4aHbIn 1800.0 0.01 1
[oToBbIE NaKETEI U NaKETEI NOALS0BATENEN BILTBD
H a 2 LIeMEHTHO-NECYaHBIF 1800.0 0.0z 1.3
aMMEHOBAHHE NaKeTa ata A pacTeop
AoBasneH b
1 [rsts 09/04720¢ s 2
= 1111 06/09/20¢ PeayneTartel pacyeta
972. e
3 |nn_nj 11/10/20C HopmatueHaa Harpyska Kkrim"2
4 |q 20/02{20c PacyetHaa Harpyska 1080. Kkrim”2
< s ConpoTyeneHue Tennonepeaaye 1.02429237393687 ™ 2°C/Br
| | Oryer | Beixog I Cnpaeka
Puc. 9.2

3agaHue ucxoaHbIX AaHHbIX

B none EanHuLUbI namepeHuns BoibepuTe eaMHULbBI M3MEPEHUs ANs pe3ynbTaToB pacyeTa.

B none KoOHCTpyKTMBHble 3nemMeHTbl K3 packpbiBalLlerocsa cnucka Bblbepute Tabnuubl
KOHCTPYKTMBHbIX 3NIEMEHTOB MaTepuanoB: MOKPbITUA U NepekpbiTuiA, NMMbo cTeH, Nnbo Tennomsonauun, nmbo
npouve.

3atem, LWenykom Mbiwn BeibepuTe B Tabnuue Heobxoaumbln matepuan.

YT1o6bl O06aBMTb BbIOpaHHbLI MaTepuan B MONb30BATENbCKUA NaKeT, LUEMKHUTE KHOMKY il
(dob6aBuTb).

BbibupaTb MaTepuansl MOXHO, MeHsis Tabnuusl noodepenHo. OuyepenHol crnoit fobaBnseTcs B KOHeL,
nonb30BaTeNbCKOro nakeTa.

Ons pobaBneHuns roToBOro WM paHee CO34aHHOrO MakeTa B MOMb30BaTeNbCKMUIA NakeT Heobxoanmo
BblibpaTh B Tabnuue FoToBble MakeTbl U MakKeTbl NONMb30OBaTensi HyXHbIA MakeT M [obaBuTb e€ro B

Nnonb30oBaTeNbCKMUI NaKeT, NCMOSb3YA KHOMKY il (dobaBuTh).

[o6aBnsTb B NOMNb30BATENbCKUIA NAKET MOXHO MO HECKOSbKO FOTOBbIX MMM paHee CO3[4aHHbIX NMaKeToB.
QOuepepHown nakeT fobaBNsAETCS B KOHEL, NONIb30BaTENbCKOro NakeTa.

IOna pobaBneHus maTepuana, KOTOPOro HeT HM B OOHOW M3 Tabnuy, KOHCTPYKTMBHBIX 3IIEMEHTOB,
HeobxogmMMo [o6aBuTbL MYCTy0 CTPOYKY B MOMb30BATENbCKUA NakeT. [nsi 3TOro HyXXHO BbLIAENUTb KYPCOPOM
MbILLK CTPOYKY, Nepen KOTopon Heobxooumo p[oGaBuTb nycTylo. 3aTemM HeobxoOAMMO HaxaTb KHOMKY
[Ho6aBneHue no3uumm. lNocne ee HaxaTusa 4O6aBUTCS NycTasi CTPOYKa Bbille BblAENEHHOMN.

Ons pegakTvpoBaHust nornen nbon u3 no3vuuii Nonb30BaTENbCKOro naketa HeobxoauMo OBaxabl
LLEMKHYTb NIEBON KHOMKOWM MbIWW Ha HYyXHOM none. [Npu aToMm hoH peaakTUpyemMon S4enkn CTaHeT GenbiM.

Ons ypaneHnus nos3vumMu M3 MoNb30BaTENbCKOrO Mnaketa HeobXoouMO BbIAENMUTb KYPCOPOM  MbILU
CTPOYKY, KOTOPYIO HEOOXOAMMO yAanuTb, NPY 3TOM KHOMKa YpaneHue no3vuum CTaHeT akTMBHOW. lMocne ee
HaXxaTusi BbiAeNeHHasi CTpoYKa yaansaeTcs.

BBeauTte ncxogHble AaHHbIe AN TENNIOTEXHUYECKOrO pacyeTa.

Ona yyeta (urHopupoBaHusi) KoaddULMEHTOB TennooTaadun BHyTpeHHen n HapyxHon noBepxHocTen
orpaxgaroLlmx KOHCTPYKUMA Heobxoaumo BbiOpaTh (ocTaBuTb 06e3 Bblbopa) SnNemeHTbl [AaHHbIX B
COOTBETCTBYIOLLMX PACKPbIBAOLLMXCS CNMCKaXx.

Mo cytn, 3TO 3HayYeHUs KO3I(PPUUMEHTOB Tennonepedayn BHYTPEHHEN U Hapy>XHOW MNOBEpXHOCTENn
orpaxaatoLLmx KOHCTPYKUNIA, B3ATble U3 Tabnuy 4 n 6 CHull 11-3—79* cooTBeTCTBEHHO.

[Ona ydeta Bo3gywHOW MPOCHOMKU B MOJSIb3OBATENIbCKOM NakeTe HeobxoouMmo BblbpaTb 3HaveHue
COMpOTUBMEHUS Tennonepeaaye BO3AYLLHON NPOCNONKM B COOTBETCTBYIOLLIEM PacKpbIBaOLLEMCS CIMCKE.

CoxpaHnTb MoMb30BaTENbCKUA MaKeT MOXHO, HaxaB kHoMky CoxpaHuTb naket. [lpu aTom nosiButcs
OuanoroBoe OKHO, B KOTOpOM Heobxoaumo 3agate HaumeHoBaHue naketa u [ONONHUTENbHYIO
nHdopmauuro o nakete. HaumeHoBaHue naketTa — KOPOTKOe Ha3BaHWe nakeTa (4o 40 cMMBOMOB) Hecyllee
CMBbICIIOBYIO Harpysky v nossonsioliee B fJanbHenleM fnerko unaeHtnduumposatb naket. JononHutenbHas
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MHdopmaumMsa o nakete — B 3TOM Nofie MOXET OblTb 3afjaHa amMuins Monb3oBaTensl, BHECLUErO MNakerT,
HaMMeHOBaHWe opraHmsauuu, npoyee (4o 50 cMmBonos).

Mpn Haxatm Ha kHonmky PacuyeT, ecnu nakeT He Obin paHee cOXpaHeH, aBTomaTudecku 6yget
NpeasioKeHO COXPaHUTb NakerT.

Pe3synbTaTthbl pacyeTa

B pesynbTaTe pacuyeTa BbIBOAUTCS HOpMaTMBHas Harpyska, pacyeTHasi Harpyska M COMpoTMBEHMWE
Tennonepegadye.

MpepocTaBnsieTcsi BO3MOXHOCTb MPOCMOTPETb WM pacnedaTtaTtb pesynbTaTbhl pacyeTa, HaxaB KHOMKY
OTver.

ﬂ; CoBCTEE HHBIH BEC MHOTOC/I0HHbIX nakeToe - Windows Internet Explorer

|g Ci\Documents and Settings)All Usersi Application Data\Espri 2, 04LaminatedLaminated. Heml \'| 5| K |

\GAC

daiin  Mpaeka Bua MsbpanHoe Cepewc  (Cnpaeka

{j Mz0panHoe {.‘_J, e v €| BecnnaTHan nodTa Hotmall & | = £ 06 | windows £ wWindows Media € | HacTpoFka coeinok

. - - »
[E CoficTBEHHEIR BEC MHOMOCNDAHEIX NaKETOD ﬁ * B —| p=n = CIpaHkua > EBezonacHocTe CEpEMC - l@lv

Co0cTBeHHBIH BEeC MHOTOCJIOHHOIO NaKkeTa ' test”

HopmaTBHaA Harpyska, | KoaddpmumeHT HagexHocT | PacyeTHas Harpyzka,
HaumeHoBaHWe maTepnana [Krim~2] No Harpyske [Kr/MA2]

Cro#HBIN PacTBOP (MECOK, M3BECTh, LLEMEHT)
1700.000[kr/M"3]*1.200[M] 2040.000 1.300 2652.000

MnuTbI APEBECHO-BONOKHWUCTRIE N APEBECHO-CTRYAHEYHBIE
600.000[kr/M"3]*0.400[M] 240.000 1.200 288.000

MNnuTel dombponuToeele (TOCT 8928-81) w apbonuT (TOCT 19222-
§4) Ha nopTnaH4UuemMeHTe 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-NEcYaHbIi pacTeop
1800.000[Kr/M"3]"0.240[M] 432.000 1.300 561.600

KUpnu4Hana kNagka u3 CUNUKaTHOrD OAMHaAUATUIYCTOTHOD KNpnnya

Ha LUEMEHTHO-NECYAHOM PacTeope 750.000 1.200 900.000
1500.000[kr/m"3]"0.500[M]

| MTOro 3898.000 - 4924 800

ConpoTHBIeHHe TelIoNepeaate MHOTOCJAOHHOrO marera ''test"

Yeaopns sxcnayaranen (mpaa.l,2 CHall): A

ConpoTMENEHKE TeNNenepeaaye cnos,
HaumeHoBaHMe MaTepuana [MAZYCIBT]
CnoHEIR pacTsop (MeCcoK, N3BECTb, LEMEHT) 1714
1.200[M}/0.TO0[BT/M™C] .
MAKTHI ANERECHO-RONDKHUCTHIE U MNERECHO-CTHVHEYHRKIS R ¥
FoToEG j IMDH KoMNEHTED ¥5 H 100% T
Puc. 9.3

9.3 CHeroBble Harpyskm

Mporpamma npegHasHayeHa ANS BbIYMUCMEHUS CHErOBbIX HAarpy3oK Ha 30aHUA U COOpYXeHus B
cootBeTcTBUM ¢ CHUIM 2.01.07-85* n [16H B.1.2-2:2006.

BbluncnsaTca HopmaTyBHbIE (XapakTepUCTMYECKUE) N pacHeTHble 3HAYEeHWUsI MOMTHOW CHEroBOW Harpysku
Ha rOpPU3OHTanNbHY MPOEKLMIO MOKPLITUSA MO CXemMam, npeacTaBneHHbIM B COOTBETCTBYHOLMX MPUMNOXEHNSX
HopM. Peanu3oBaHbl cxeMbl Harpy3ok 1 — 7, 10 — 12 cOOTBETCTBYIOLLUX NPUNOXKEHWNNA.
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~i~ CHETORBIE HATPY3KH E]
PacyeT OT4YeT  EAMHHUEI HEMEDEHHA
CTpoLTENEHBIE HOPMB! PalioH cTpoLTenkcTEa
|CHMH 2.01.07-85¢ j CHerosoit paiod || j So |50 Krim2 W |2 Ml
Tun coopys#eHia Pesynetar
|B.£|.Byx- W MHOrONPONETHEIR S0AHMA C0 CEOAYATHINMK 1 tj _— Bapstaser el

(a0}

2P S annnnnn

) { | { b 0.00 30.00
Hrin2 Bapsasr Ma2

14EI.EIU‘
10000

(a0}

0.an 7.50 15.00 22.50 30.00

K.oHeTpyikuma | J
OlMe NapaMETPEl S0aHHA iz ’147
i1} ) E0
e ) " JononHuTenbHEIE NapameTpel
Beicora [h) 10 M [T #enes08ETOHHAR NAWTa NOKPBTHA
Pacuer ‘ Oryer | Jakpeme |
Puc. 9.4

3agaHue ucxodHbIX AaHHbIX

B packpbiBatowemcs cnvcke CTpouTenbHble HOPMbI BbibepuTe Heobxoaumyto pegakumio CHul.

B none PanoH ctpoutenbcTBa BbiGepnTe B COOTBETCTBYHOLUUX pacKpbIBaOLWMXCA cnuckax CHeroBom
panoH, aBToMaTndeckn otobpassatcs koadpduumeHTol SO 1 V cooTBETCTBEHHO BblOpaHHON pegakumm CHul.

Ans pydHoro 3agaHus koaddurumneHToB SO 1 V B packpbiBatowemcs cnicke CHeroBom pamoH BbibepuTe
Monb3., 4To 03HavaeT NMonb3oBaTeNnbCKUN.

BeiGepuTte B packpbiBatoLlemcs cnvcke TUN COOpYKeHUs.

B 3aBMCMMOCTM OT TMNa COOPYXeHUS 3afanTe (OTKOPPEKTUPYNTE) NnapamMeTpbl COOPYXEHUS.

Ons HekoTopbix 3daHuin B none KoHCTpyKuusi B packpbiBaloWemcs Cnucke BblOMpaloTcs 30Ha
NPUNOXeHNs Harpy3skv 1 lononHUTenbHbIE NapaMeTpbl.

Beegute koaddpurLUmMeHT HagexxHOCTV No Harpyske yf unu octaBbTe 3a4aHHbIN MO YMONYaHUIO HA OCHOBE
CHuwul.

Haxmunte kHonky PacuerT.

P93y11 bTaTbl pac4yeTa

PesynbTaTthl BblUMCNEHN OTOBpaXXatoTCA Ha 3KpaHe B NPaBOM 4YacTy JUarioroBOro okHa B rpadpyyeckom
Buge. MNepemeluas Mbliwb Mo rpadouky pesynsTaTtoB, MOXHO NPOCMOTPETL 3HAYEHUSI CHEroBOW Harpysku BOONb
roOpuU3oHTanbHOM OCWU.

PesynbTatbl MOryT ObiTb NpeAcTaBneHbl B BUAe OT4eTa, B KOTOPOM COOEPXKUTCA CXeMa COOPYXeHUs, a
Takke Tabnuua 3Ha4YeHun BETPOBbIX HArpy30K C UX NPUBSA3KON K MOBEPXHOCTM 3EMIIN.

[ns co3gaHusa oTyeTa HaXkmute KHOMKy OTyeT n coxpanute ero B Buae rtf unu html — danna.
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(= Cheronnie HarpyanH - Windows Internet Explorer, @@El

£ | Ci\Dacuments and Settings|All Users\Application DatalEspri 2. 0hsnowlsnow. htm v [+ x| ] 2|~

Daiin  [paska  Bug  MsGpawios  Cepewc  Crpaska

i Wsbpareos ¢ o B ~ ] Becnnathad nowta Hotmall & - E|06 @] Windows ] Windows Media €] Hactpodica coeinok
1€ Creroseie Harpysin i - B e - Cipawua~ Eesonacrocte  Cepewc v @@r
[ ° o m f=2m -~
50 = 50 Krim2 ¥,=1.40 I
N 2 B
LnpwKa (b)-60 M
Tun MecTHoCTH - C
V=2mic Bicora (h) - 10 1
CHINKATE CHErOBLIE HArPY3KM COMAcHo NYHKTY 5.5 CHUM
PeaynbTaThl pacyeTa
3mopa Mpueaska, HopmMaTMEHAA Harpyaka, PacuqeTHas Harpyaka,
(m) (Krfm2) (Krim2)
BapuanT ho1
Ko
0 50 70
m
50
™ 30 50 70
a 30
BapuaHT hNe2
Exin2 0 100 140
140 75 0 0
100
15 100 140 ~
loToso 4 Moii konneratep Sy - 10w -
Puc. 9.5

9.4 BeTpoBble Harpysku

I'Iporpamma npegHa3HadyeHa Aana BblHUCIIEHUA BETPOBbIX HArpy3okKk Ha 30aHuA WU COOPYyXEHUA B

cootBeTcTBUM ¢ CHUIM 2.01.07-85* n [16H B.1.2-2:2006.

BbluncnsitoTcs HOPMaTUBHbIE (XapakTepPUCTUYECKME) U pacyeTHble 3HAYEHUSI CPefHel CocTaBnstoLen
BETPOBOW Harpyskm C Yy4eTOM aspoaMHamMu4eckoro koadduumMeHTa Mo cxemam, MpeacTaBreHHbIM B

COOTBETCTBYIOLLMX MPUMOXKEHMSX HOPM.
Ona CHul peannsoBaHbl cxembl Harpysok 1, 2, 3, 4, 9, 10, 11, 12—-a, 12-6, 13-17.
Ons ABH peanusoBaHbl cxeMbl Harpy3ok 1, 2, 3, 4, 9, 10, 11, 12-a, 12-6, 13, 14, 16-18.

OnpegeneHHe BETPORKIX HarpY3oK §|
ParueT  OTYET  EAWHHUBI HIHEDEHHS
PaiioH cTpouTenbcTEa
Tun mecthocti |C hd Betposoit pation Y hd @, |60 Krfa2
C - ropoackHe paioHbl ¢ 33CTPORAKOM SAaHHAMI BeIcoToM Sonee 25 1M

Thn coopyerA Peaynrarti

[ 14.Coopukenin 1t 3 nemenTsI ¢ kpyroBoi uimHapH v | ()

—+ A=0.005m
3 d
—%

Hanpasnerse Berpa

N AvAAY

10.00¢

- [em M
I " )
Erm2
= M
PSR T - MosepkocTs [ Depesammere koneTp. =]
War cramposam |1 "
vi= e
| Pacwmars Orser | Bition |
Puc. 9.6

3apaHue ncxoaHbIX OaHHbIX

B none PanoH cTpouTenbCTBa Bbl6epI/ITe B COOTBETCTBYKOLNX pPaACKPbIBALWNXCA CrNNCKax Twun

MecTHoCTU, BeTpoBoi painoH 1 BBegute HopmaTtueHyto cuny Betpa WO.
BbibepuTe B packpbiBatoLLieMcs cnucke Tun coopyXeHus.

B 3aBMCMMOCTU OT TUNa COOPYXEHUS 3aanTe HanpaBneHNe BETPA LLENYKOM MO KHOMKe
3aparite xapakTepuCTUKU COOPYKEHUSI.
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B none MNoBepxHOCTb B pacKkpblBaloLWEMCs CrMCcKe BblIBepuTe NOBEPXHOCTb BETPOBOW Harpysku: nesas
CTeHa 3[aHuns, NpaBasi CTeHa 30aHnsa u T.4.

Beeaute Lar ckaHmpoBaHuA 1 KO3 PULMEHT HageXXHOCTU No Harpyske yf.

HaxmuTe kHonky PaccuutaTthb.

Pe3synbTaTthl pacyeTa

PesynbTaTbl BblMMCNEHMI OTOOpaxalTcA Ha 3KpaHe B MpaBOM YacTuW AMarnoroBoro  OKHa.
MepemelyeHnem MbIM NO rpaduKy pesynbTaToB MOXHO MPOCMOTPETb 3HAYEHUS BETPOBOW HArpysku BOOMb
BbICOTbl COOPYXXEHUSI.

Pesynbtatbl MOryT ObiTb NpeACTaBneHbl B BUAE OTYETa, B KOTOPOM COOEPXKUTCS CXeMa COOPYXEHUS, a
Tarke Tabnvua 3Ha4YeHWn BETPOBbLIX HAarpy3ok C UX MNPUBA3KOM K MOBEPXHOCTU 3eMnu. [ns co3gaHus otyeTa
HaxmMuTe KHonky OT4YeT 1 coxpaHute ero B Buae html — cdanna.

ﬂ; Betposnbie Harpyany - Windows Internet Explorer Q@El

£ C:\Dacuments and Settingsial Usersiapplication DaksiEspri 2.0y Windiwind.htm MIENEINE | Q-
BArpYEMTE KOMAOHEHT NOKCES Windows ANA YIYUWEHWA PE3YIETATOR MYDHANE W MEBRAHHED 3NEM

Daiin [pat
C:\Documents and Settingsiall Users\Application Data\Espri 2, 0yWindwind. htm BE0A

i WsBparmo 2] windows ] Windows Media £ | Hacrpofica coeinok

»

& Berpoesie warpysen B 7 gsh v Crpannua » Besonacocts = Cepenc v @)+

M 5
o = ~
BeTpoeoi paioH -V MoBepxHOCTE - BETOH 1 ¥/GeToH D a=90.000°
(84
War ckaHupoBaHUs = 1.00 M [>
w, = B0.00 Krim2 —+ &=0.005m
Y= 140 {} d
|, —* —
PeﬂyanaThl pac4yeTa
[ Hyeno Pefmomara: Re=37.465.
Horfm2
MNpuesska, HopmatueHas PacyeTHas MNpuesska, Hopmatuexas PacyeTHas
(M) Harpyaka, (Kr/m2) Harpyaka, (Kr/m2) (M) Harpyaka, (Kr/m2) Harpyaka, (Kr/im2)
0.00 14.40 2016 1.00 14.40 2016
2.00 14.40 2016 3.00 14.40 2016 "]
ToTosn J Mo komneratep fy - H0me -
Puc. 9.7

9.5 TlononegHble HarpyskKu

MporpaMma npegHasHayYeHa Ans BbIYMCIEHUS rononedHblX Harpysok B cootBeTcTBum ¢ CHulM 2.01.07—-
85 n OBH B.1.2-2:2006. BbluncndAwTca HOpPMaTUBHbIE (XapakTepUCTMYECKUE) M pacyeTHble 3HayeHus
NNHEHON ronorefHON HarpysKku.
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% [lo10/1e AHbIE. HAGPYIHH

Pacqer OT4eT  EAWHHUEI H3MEREHKA

CTpoMTeABHEIE HOPHEI ll“” INEMEHTA
- — ‘S .

CHwll 2.01.07-25% ﬂ Kpuroeoe ceveHue © d <= 71 tir Dpurafi 3 nereHt
d= |5 riha

MononenHeR pafoH
| - b= 3 it

[ b - TonwmHa cTeHkM rononeaa |

h= |10 Pl

[ h - BEICOTA HAE, NOBEPXHOCTEID SEMIM |

Pesynetarel pacyeta

= |1.3 |Hopm, = |0.077 Fordra
| .= krd
JaKpeme | [P o e

Puc. 9.8

3agaHue ucxoaHbIX AaHHbIX

YkaxunTe EQMHMLBbI N3MepeHusi B COOTBETCTBYIOLLIEM AMANIOTOBOM OKHE.

Boibepute paguo—kHonkon Tun anemeHTa, B packpbiBawwemcs cnucke BblibepuTe [ononepHbIN
pavioH, npu 3ToM OygeT aBTOMaTMYeCKM BHECeHa BenuumMHa b — TonmwuHa CTeHKkM rononeda B
COOTBETCTBYHOLLEE AnanoroBoe okHo. [1py caMocToAaTenbHOM 3agaHumn b rononeaHbln panoH 6yaeT cMeHeH Ha
Monb3. — nonNb3oBaTENLCKUNA.

BeBeante 3HaueHMe h — BbiCOTa Hag MOBEPXHOCTbIO 3eMSiM, Ha KOTOpOW Heobxooumo nocuutaTb
rONoneaHyro Harpysky.

HaxmuTte kHonky Pacuer.

"lononepHble Harpysku
(CHu1IM 2.01.07-85*)

©2011, NNPA CAMNP

VicxopHele HaHHBIE

Tun sJjgeMeHTa KpyroBoe ceuenme ¢ d <= 70 MM
InameTp nposoza, Tpoca (d) 5 MM

T'osloJIenHBI pPaMoH I

ToymmmHa CcTeHKu ToJiojiema (b) 3 MM

BricoTa Han MNOoBepxHOCThIO 3emim (h) 10 m

KooddnumeHT HamexHOCTM NO Harpyske (Yf) 1.3

PesyneTaTi pacueTa
HopMaTuBHOE 3HaudeHMEe T'OJIOJIeOHOM Harpysku, i, 0.077 Kr/m

PacyeTHOe 3HadYeHMe TOJIOJIENHON HaTrpy3KM, ip 0.1 Kr/m

Pe3yanaTb| pac4yeTa

PesynbTatbl BblMMCIEHMIA OTOOpaXalTCA Ha 3KpaHe M MOryT ObiTb NpeacTaBfeHbl B BUAE OT4eTa, B
KOTOPOM cogepaTcd UCXOAHble AaHHbIe U T86]'IVIL|,8 C BeJNiM4nHaMun Harpysku.
9.6 TemnepaTypHble KNnMMaTU4YeCKue BO3fenNCcTBUA

Mporpamma npegHasHavyeHa [ANs BblYUCIEHUS TemnepaTypHbIX KAMMaTUYeCcKUX BO3AENCTBUA B
cootBeTtcTBUM ¢ CHUIM 2.01.07-85* n [16H B.1.2-2:2006.
Mpu pacyeTe yunTbiBaOTCA TakkKe AaHHbIE CNeaYLWNX JOKYMEHTOB:
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— npunoxeHne 7 CHull 11-3—-79*, copepxallee KO3ppULUMEHTbI MOMMOLEHNST CONMHEYHOW paguauun
MaTepuanom Hapy>KHOW NOBEPXHOCTW OrpaxaaroLlent KOHCTPYKLUUK;
— npwunoxeHus 5, 6, 7 CHull 2.01.01-82, cogepxalume MakCcMMarsibHble 3Ha4YeHus1 CyMMapHoW (MpsiMon
N paccesiHHOW) CONHEYHOW pagmaLmm.
BbluncnsoTcs HOpMaTuBHbIE (XapaKTEpPUCTUYECKME) U pacyHeTHble 3HaYeHUss U3MEHEHUN CpeaHUxX
TeMmnepaTyp, cpefHue CyTOYHble TemrnepaTypbl HApy>KHOrO BO34yxa, a TakkKe HadanbHad TemnepaTypa
3aMbIKaHUS KOHCTPYKLUUN B 3aKOHYEHHYIO CUCTEMY.

# Temne patypHsle KAHMaTHUECKHE BO3AeHCTAMA

afin Baa  Cnpaska

=22 8. I WD HA 7

CTpouTenbHbIE HOPMbI: =

BuibpaTk hopmynbl 4nsa pacyeta

30aHHA M COOPYKEHNA B CTAAMH SKCNMYaTauMn

Heotannueaemble sgaHun (Ges
KoHeTpyKumMH 3aaHNns TexHonor Or
Tenna) v oTKpLITEIe 30aHNA
COOPYKEHUA

Gy = tow T B+ 6y 1y = Ty + 0.1

30aHNA € NCKYCCTBEHHBIM KMMMATCM MM
noc TeXHOMOr
WCTOYHMKaMKW Tenna

H ew "\wj * 82 * 84
e saWMWeHHBIe OT = —08t
BOZASNCTENA CONMHEYHON EW 35 E"‘" 0 S‘QE"‘" l“"*) i 83 N 85
paguaunu (8 Tom yucne to =ty -0.58, te =t + 06(t, -ti.) - 0.58,
HapyKHble orpakaarowme)
-0 593

£.=0 £ = 08t )

SalMueHHsIe oT
BOSOSHCTEHA CONHEYHOH W

paguaunu (8 Tom Yncne 1=t t =t

EBHYTREHHHKE)

KoadpchuuneHT HaeXHOCTH NO Harpyske, hf =|11

L.

3apaTh UCXOAHbIE faHHbIe ANA BbIYUCNEHUA NapaMmeTpoB: tew‘tec’tOW

 Kaprel 5-7 o6nzarencHoro npunowenus 5(t), 4, ty, Ay

¢ TopHsIE N MaNou3y+eHHbIe PaioHiI CCCF‘[‘tI min® AI‘ tVII max’ AVII]

roToe0

Puc. 9.9

3apaHue ucxoaHbIX AaHHbIX

B Tabnuue Bbibpatb ¢dopmynbl ons pacyera LWENYKOM MbIlM B COOTBETCTBYHOLUMX CTPOKax
(cTonbuax) BbIbepuTe hopmynbl ANS pacyeTa TeMnepaTypHbIX BO3AEWCTBMI MO TUMY 34aHUA U COOPY>KEHUN B
ctagum akcnnyaTaumm — He otannuBaemble 34aHus (6e3 TeXHONOrMYeCKUX MCTOYHMKOB Tenna) u
OTKPbITble COOpPYXEeHUsl, 34aHNA C UCKYCCTBEHHbIM KNUMAaTOM WUIMIU NOCTOSIHHbIMU TEXHONOrM4YecKMMu
MCTOYHMKamK Tenna). Bbibepute Takke Tpebyemylo KOHCTpyKuuMio 3paHust — He 3awuuieHHble OT
BO3OEACTBUS COJIHEYHOM paguauum (B TOM 4ucre HapyXHble orpaxaawowme), 3awuueHHble OoT
BO34EACTBUS COJTHEeYHOM paauauum (B TOM Y1ucne BHYTPEHHMeE).

[anee 3agante ucxogHble AaHHbIE ANSA BblYMCNEHUA napaMmeTpos: tew,tec,tOw,t0c.

LLlenkHnTe no kHonke A Ha naHenu uHctpymeHToB (MpupalueHnsa n nepenag Temneparyp).
BbiGepnTe KypCopoM MbILLM NpUpaLLEHUs TemnepaTypbl Ans KOHCTPYKUMiA 3gaHusa (MeTannuyeckue unm
Xene3ob6eTOHHLIe, 6€TOHHbIE, apMOKaMeHHbIe€ U KaAMeHHble COOTBETCTBYHOLLEN TOJLLMHbI).

LenkHnTe NO KHOMKe Ha naHenn wuHCTpymeHToB (KoadbchbmumeHT nornoweHuss conHeyHowm
paavaumm) n BoibepuTe KypcopoMm Mbiwn Heobxoaumbli MaTepmnan HapyXHOW NMOBEPXHOCTU OorpaxaatroLlen
KOHCTpPYKUMM B Tabnumue.

b

|.|.||eJ'IKHI/ITe Nno KHOormMke Ha naHenn MHCTPyMEeHTOB (cymmapHaﬂ CyTO4YHasaA pagunauus, Smax).
Bb|6ep|/|Te B pacKpbiBawLleMca Cnnucke Bna U opuneHTauunto NOBEPXHOCTH, Bbl6epMTe KypCOpOM MbILLN

HY>KHYHK CTPOKY LLUMPOThHI.

LLlenkHnTe no KHonke Ha NaHenu MHCTPYMeHTOB (KoadhduumeHTbl k 1 k1).
BbibepuTe KypcOopoM CTPOKYy MO BuOYy W OpUEHTauuM MOBEPXHOCTM W B Apyron Tabnuue CTPOKy
KOHCTPYKUMI 30aHUNA.

KHonka Ha naHenn MHCTPYMEHTOB NO3BONIAET OTO6pa)KaTb nnn He OTO6pa)KaTb MNCXOOHble OaHHble
(TeKyLLl,ee COCTOsiHME MO 3aaave).

LLlenkHnTe no KHomnke Pacuer.
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PesynbTaTthbl pacyeTa

Pe3ynbTaTbl BbIYMCMEHUA OTOOpaXalTcs Ha 3KpaHe M MOryT ObiTb MpPeAcTaBfeHbl B Buae OT4YeTa,
cofepKaLlero MCXoAHble AaHHble U pe3yrbTaTbl BbIYUCIIEHUIA.

PesynbTatbl BblYMCNEHUA MOXHO COXPaHUTb UMW BbIBECTU Ha nedvatb (Pann = CoxpaHUTb OTYeT,
dann = Mevatb).

7| Temrie parypHbie K MMATAUE CKHE R03ABHCTEWA

afin Bna Crpasra

S|l 8. »T by ® 7

TemnepaTtypHble KNUMaTU4eCKue Bo3eACTBNA
(CHuM 2.01.07-85%)

©NWNPA-CANP 2011
WcxoaHble AaHHble

Koncmpyruuu
sdarus (bes o menna) u

3panmA m B cTaauu umu
Omannueaembie sdaxus

He om i c ii pad (6 mow wucne HapyxHele oapaxdaoue)
. 6 g u i, cu: 6o 15 (K, = 0.6)

KoHcTpyKumn spanmn

Temnepatypsl BHyTpeHHero Bosayxa

or
KOHETRYKLMI Bemorisi (P = 0.7)

BUA M OPUEHTALUA NOBEPXHOCTH Bepmukanshbie, opuenmuposanbie a: 3anad (k = 0.9)

KeadphMuNeHT HaaeXXHOCTH NO Harpyske Yf =11

u YCAOGUSA 30HKI CMp

Meorpachuyeckan WupoTa 48 “cw (S =7974 [EHII/M2])

‘max

CpeaHAA TeMneparypa B AHBape t=-5C

O CPeAHNX cy B AHBape A[ =15°C

CpegHns Temnepatypa & wione tyy=20°C

o cpemmmx cy & mone Ay =67C
PesynbTaThbl pacyeta
Hopmamueras Hazpyska Pacyemuas Hazpyska
At 00°C 110 °C
SAreaps
& -10°C 110 °C
at,  |18471°C 20318 °C
Hrons
%, 10047°C 11052 °C
Puc. 9.10

9.7 JHepreTnyecku onacHble coyetaHmsa ycunum (QHepCY)

Mporpamma 3HepCY npefHasHavyeHa ANA onpeferneHns OonacHbIX COYEeTaHWA YCUNUW B CeYeHuu
CTEPXHS (MMOCKOE BHELEHTPEHHOE pacCTshKEHUEe-CKaTUe) MO KPUTEPUKD IKCTPEMYMOB 3HEPIMM  CeYvYeHus

CTEPXHS.
OHeprnsi ce4eHns B i-OM 3arpy>XeHunn BolipakaeTcs opMynon
N2 M2
Uiz = | 0, 00|
2E| F J

roe i=1+n; n — KONUYECTBO He3aBUCUMbIX 3arpyxeHun; Ni — npogonbHas cuna; Mi — uarnbatowmi

MOMeHT; E — moaynb aedopmauny; F — nnowiaab cevyeHus; J — MOMEHT UHepunn cedeHus. [NogpasymeBaeTcs,
YTO YCUMUSA B CeHEHMM onpeaeneHbl B pe3ynbTate NMMHENHO YNpyroro pacyeTa.

. .1 . N . Mi

OHeprusi ceyeHmns B i—OM 3arpyxeHuun npeactaensietcs B Buge Ui = E(XIZ + Yiz), roe Xi=—,Yi=—

\/E \/j

KOMMOHEHTbLI BEKTopa [ﬁiJ= [X,Y]i . OTO Mo3BOMAET OpPraHN3oBaTh NPOLIECC ONpeaerneHns onacHbIX CoveTaHui

3arpy>KeHu kak NoOMCK BEKTOPOB HanborbLUen ANMHbI Cpean BCEX BO3MOXHbIX CYMM BEKTOPOB lﬁi J

OKCTPEMYMbI 3HEPINM CEYEHUSI OT COMETAHWUI 3arpyXEHU LOCTUralTCA B BEPLUMHAX MHOMOYrofbHMKa —
BbIMYKIMON 3aMKHYTOW OBOMOYKM OUCKPETHOrO MHOXECTBa BCEX CYMM BEKTOPOB [ﬁi J KonunyecTtBo BepLUWH
MHOrOYrofnbHMKa-06004KI PaBHO 2N, B TO BPEMs KaK MOSIHOe KONMMYecTBO CyMM BEKTOPOB docTuraet 2" (2n <<
2").

lMporpamMmma BbINOMHAET MNOCTPOEHME MHOMOYrofIbHMKA-000MoYkM € 2n BepwuHamu. [ns  Kaxgon
BEPLUNHbI OnpeaensnTcs CyMmmMa KOMMOHEHTOB X, Y U CMMCOK (CodeTaHue) HOMEpPOB 3arpy>XeHui, COCTaBMBLLMX
3Ty cymmy. B BepLuMHax onpeaensanTcs Takke COOTBETCTBYIOLLME 3HAYEHUSA aHeprum ceveHus U, npoaonsHon

cunbl N, MOMeHTa M 1 HanpsikeHus G:NJFM.

TeopeTnyeckne NONOXEHUS U anropuTM BblYUCNEHUA NOAPOBHO onncaHsbl B [6, 7].
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3apaHue ncxogHbIX AaHHbIX

O6wwit BUA 3KpaHa NpeacTaBfeH Ha PUCYHKE.

© [
@aiin  Mpaska  Bra  Cnpaska
Jisd @k? & &
YeHnra v o x
* =
3N M
P 10.00 10.00
1 5500 15.00
2 40.00 40.00
3 300 50.00
4 -42.00 30.00
5 -47.00 -17.00
6 -2500 -35.00
71400 -44.00
g 49.00 -14.00
I
ﬂ 3HaueHqe En. ...
E.. 10000000 T2 51
F.. 24000 cw2
J=|720000.0 cud Y 3 # | Couetanua |X {T/m) | ¥ (1/m) | u(mn) |N {T) |M (.. |Sig"
[ 2 3 B.7.81F 21025 |-B01.39 034 10300 (6800 -24
4 4. B.7.812P 25190 -32858 |0.10 14300 | -2800 57
" 5 7.81.2F 34293 8250 006 168.00 |7.00 99°
6. 7.81.23P 34305 BF1.75 029 171.00 |57.00 | 30¢
X 7. B.1.23F 32047 115030 |0.76 157.00 | 101.00 | 48
5 8 8. 8.1234FP 23474 154385 |1.22 11500 [131.00 59
9. 1.23.4F 13472 | 1708.84 |1.47 B66.00 14500 |63
6 10. 2.3.4.P 2245 1532.08 | 1.17 11.00 130.00 |54
PO P PP PP P PRSI EPEPE -
Puc. 9.11
Yeunus

B nepBon cTpoke Tabnuubl Yeunusa 3agante ycunms N M M OT MOCTOSHHOrO 3arpyxeHus. Bce
KOMMOHEHTbI MOCTOSIHHOMO 3arpyXeHnsi nomevarTcsa nHaekcom P. [locTyn K 3aaHuio YCUINUIM OT MOCTOSIHHOTO

3arpyxeHna OTKpbIBaeTCA MNpu HaXaTtun KHOMKAU Y4yeT NOCTOSAAHHOrO 3arpyxeHus Ha naHenn
MHCTPYMEHTOB aTon Tabnuubl. Ecnu aTa kHomnka He Haxarta, To CTpOKa yCI/IJ'WIl7I OT NOCTOAHHOIO 3arpyxeHus
OCTaHeTCA He /J,OCTyI'IHOVI, n pacyet 6yp,eT BbIMosiHeH 6e3 y4yeTa NOCTOAHHOrO 3arpyxxeHus.

HaunHas co BTOpOVI CTPOKH, 3agante ycunma OT npoYnx 3arpy>Kean7| B nopsaAake BoO3pacCTaHnA UXx
HOMEPOB, Hwaﬂ C nepsoro. ,D,O6aBJ'IeHVIe nnn yoaneHue CTtpok Tabnuubl BbINOMHSAETCA npy NOMOLLN KHOMOK

[HobaButb + n Ypanutb = Ha naHenm WMHCTPYMEHTOB Tabnuubl.
+ - + =P
3arpyke... |N (1) ‘M (T*m) ‘ 3..‘ N (T) |M {T%m) |
P 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 40.00 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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XapaKTepuCTUKN ceveHuns

B Ttabnuue CeyeHue 3apante wMoaynb Aedopmauum
maTtepuana E, nnowaab ceveHusi F 1 MOMEHT UHepUMmM ceveHmns J.

Mpyu HaxaTM HaA  KHOMKY I Bbl3blBAETCA MNporpaMma
MapameTpuyeckne ceyeHUsl, C TMOMOLLBIO KOTOPOA MOXKHO
onpedennTe 3HadeHust F u J. BbluMCneHHble 3HayYeHust OyayT
aBTOMAaTMYECKM 3aHeceHbl B COOTBETCTBYIOLME MONsS BBOAA.
MOMEHT COMpPOTUBIIEHUSI CEYEHMs BblUMCIAETCA Mo dhopmyre

w-F2

D,J'Iﬂ BbINOJIHEHNA pacyeTa HaXMUTE KHOMKY

Pe3synbTaTthbl pacuyeTa

: &

I
XapaKT... | 3HauyeHve EA. Mam...
= 1000000.0 M2
= 2400.0 oMz
= 720000.0 cmd
Puc. 9.13

PacueT Ha rnaBHOM NnaHen” NHCTPYMEHTOB.

B pesynbTaTe pacyeTta otobpaxaeTcs Bbinyknas 000Mnoyka, B BEpLUMHAX KOTOPOM onpeaeneHbl onacHble
codeTaHus ycunun. Obonoyka un ocu X, Y OKpalleHbl B CUHWIA LiBET.

7851

Puc. 9.14

Mpn yyeTe MOCTOSHHOrO 3arpyxeHus UeHTp obonouvkn (nepecedeHve cuHux ocer X, Y) coBuraetcs
napannenbHbIM NepeHOCOM MPOTUB HanpaBneHUss BEKTopa [ﬁp] Ha BENWYUHY ero AnuHbl. ITo oToOpaxaeTcs
npv NoMoLLM BTOpOK napbl ocer X, Y, OKpaLleHHbIX B KPACHbIN LIBET.

B Tabnuue pe3ynbTaToB BhIBOAATCS HOMEpa 3arpyXeHuii, Bollealmx B COOTBETCTBYIOLLEE CoYeTaHue, a
TaKKe OOCTUTHYTbIE B BEPLUMHAX OBOMOYKM 3HAYEHUSI CYMM KOMMOHEHTOB X 1 Y, 3HAYEHMs COOTBETCTBYIOLLMX

yeunuii N n M, 3HadeHuns HanpskeHns Sigma n aHeprim U.

|K (1/M) | ¥ (1/m) ‘ ur) |N (1) ‘M (T*M) |5igma {1/M2)

# | CouyeTaHwAa
1 56.7.8 P 204 117851 DBY 1.00
2 5 R7.B1.P 11431 -1001.73 0457 &6.00
3 6. 7.8B1F 21025 80138 034 103.00
4, 67,812 P 29190 -32993 010 143.00
5 7.8.1.2F 34293 82400 0.06 165.00
B. 7.8.1.2 3P 905 BA1.75 029 171.00
oo 8.1.2.3F 2047 19030 DYE 157.00
B 81234 P 23474 154385 122 115.00
9. [1.2.3.4, 8
M. 2,34, F 2245 153206 117 11.00
11. 2,345 F -73.48 133172 089 -36.00
12. 3.4, F -185.13 8B0.31 038 -7B6.00
13. 3.4.5 6 P 0BT 44783 012 -101.00
14 4 56 F 21229 14142 0.03 -104 00
15. 4,5,6,7. P -183.71  -B59.97 023 -90.00
16. 9,6, 7. F -97.948 -1013.52 0.52 -48.00
Puc. 9.15

-100.00 -4162 A0
-85.00 -3308.33
-E3.00 -2404 17
-28.00 -570.83
7.00 991 .67
a7.00 3087 .50
101.00 4862 A0
131.00 5937 &0
145.00

130.00 546250
113.00 4558.33
73.00 272600
3300 1162 40
-12.00 -333.33
-56.00 -2708.33
-86.00 -3783.33
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Ecnn wenkHyTb NEBOM KHOMKOW MbIWW MO Kakom-nnbo BepLunHe Yz
000MoYKM, TO BEPLUMHA OKPaCUTCSl KpacHbIM, a COOTBETCTBYHOLLASA CTpoKa 2
Tabnuubl oKpacutca CcMHMM. Ecnu LenkHyTb NeBOW KHOMKOM MbIWKW MO 4
Kakon-nnbo cTpoke Tabnuubl, TO COOTBETCTBYHOLLAS BepLuMHa OOOI0YKM
OKpacuTCs B KpacHbIV LIBET. 1
Pagom ¢ Tabnuuen pesynbTtatoB OTODpaxalTcs MWCXOOHbIe
BEKTOpbI [ﬁi] X
1 (g 5 E
[na co3pgaHust oTyeTa Haxmute KHomky OTueTr N coxpaHuTe
ero B Buge html — dpanna. 5
Puc. 9.16

9.8 TpoBepka Ha pe3oHaHCHOe BUXpeBOe BO30OyXaeHue

MporpamMma npegHasHadeHa pAns MPOBEpPKM 30aHWA U COOPYKEHWA Ha pPe30HaHCHOEe BUXPEBOE
Bo30yxaeHue B cootBetcTBuM ¢ CIM 20.13330.2011 n OBH B.1.2-2:201X.

r ~
&% Mpoeepka Ha pesoHaHCHOE BuXpesoe Bo3ByxaeHMe I. — _th]

HopHil CM20.13330.2011 j BeTposoit palioH VII -
A -

Twn MECTHOCTH
BricoTa coopyeHua (H) 312

. ) ) TN coopymeHa |T|:-y6b| W MauTel Bes oTTAKEK -
%apEKTEPHBIA NONEPEHHEIR PA3MED COOPYEHWA B HANPABNEHAM,

Porapudimieckiil nexpemenT |D.05 (meTanmuueckme coopmemﬂ

I MEPMNERLMKYNAPHOM HANPasneHo BeTpa (d) 25 TR "
KonnuecTeo doph konefaHui 4
Napannen=HoM HanpaeneHo eeTpa (b) 22
HacToTel dop konebaHumi 12.145.17.22
™ coopysenue kpyrnoe (zanakoTCA No BospacTaHMD), U
Yucno CTpyxana 0.11

Pe3ynsTaThl pacdeTa

Yactotel [y, |KpuTHYeckan ckopocTe BETRa M| FosdduuMeHT ckopocTd BeTpa | MHTEHCHMBHOCTE EETROBOMD B

1 niz 27272727 0.444108 363.715926

2 0.145 32.954546 0.536631 1407.092173 m
3 017 38.636364 0.629154 1934124324

4 0.2z a0. 0814139 1766.81256

9

[

1] | »

MaKUMaNbHaR CKOPOCTh BETPE, Mfc 61.4101
A3pOAMHAMMHECKIIA KoahdMLeHT 0.6 w

I oBEMUMEHT THNE MECTHOCTH 2.62527

LK

OTmeHa |

Puc. 9.17
3apaHune UcxogHbIX AaHHbIX

M3 cnucka Hopm BbIOMpaeTcst Tpedyembin HopmaTue — CIM 20.13330.2011 unu ABH B.1.2-2:201X.

B cooTBeTCTBYIOLUX NONSAX BBOAA 3a4al0TCs:
H — BbicoTa coopyxeHus;

d — XxapaKTepHblii TMOMepeyYHbli pasMep COOPYXEHUss B  HanpaBfieHWM, NeprneHAUKYISIPHOM
HanpasneHuo BeTpa;

b — xapakTepHblili nonepeyHbIi pasmMep COOPYKEHUs| B HamnpaBfieHuW, napansfesibHOM HanpaBlieHuHo
BETPa;

Mpu13HaK coopyXeHUs — KpYrioe Unm HeKpyrioe;
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BeTtposom panoH: la, I, Il, I, IV, V, VI, VIl (ana CM) unu 1, 2, 3, 4, 5 (ana ABH);
Yucno Crtpyxans S;:
— ANs Kpyrnbix nonepeyHbix cevennn S, = 0.2;
— ANs ceveHun ¢ OCTpbiMM Kpomkamm S; = 0.11;
— AonyckaeTcs 3agaHue Npou3BOSIbHOMO 3HAYEHNS.
KonunyectBo chopm kKonebaHum (no ymonyaxuio 1);
YacToThl f; B l'epuax ana 1 £ i < KF bopm konebaHun (3agatoTcsi No BO3pacTaHUIo);
Bup coopyxeHusl, B COOTBETCTBMU C KOTOPbIM ONpPeaernisieTcst KBMBarieHTHas BbicoTa Z!
— Tpybbl 1 MauTbl 6e3 oTTsKEK — Z, = 0.8-H;
— 34aH1SA 1 COOPYXKEHMS C NITAaBHO U3MEHSLLEeNCa hopMOor NONEPEYHOro CeHeHns —

Z.=0.8-H;
— Apyrue 3gaHus n coopyxeHus — Z, = H.
Tun mectHocTu: A, B, C (ana CM) nnm |, 11, 1ll, IV (ana OBH).

JNorapudmuyecknii gekpeMeHT konebaHun:
— AN meTannuyeckmx coopyxeHun & = 0.05;
— ans xene3obeToHHbIX coopyxeHun & = 0.10.

Pe3ynbTathbl
B pesynbTate paboTbl onpegensawTcs M B TabnuyHOM BuOEe BbIBOAATCA Ha 3KpaH B nopsgke
BO3pacTaHUs 4acToT:
Veri — KPUTUYECKASA CKOPOCTb BETpa Mo Kaxgon hopme, m/c;
— Kyi = Veri / Vmax(Ze) — k0adhdPrLMEHT CKOPOCTM NO Kaxaon hopMme;
— Fi(zZ) — vHTEHCMBHOCTb BETPOBOrO BO3AEWCTBUS MNPW PE3OHaHCHOM BUMXPEBOM BO3OYXOEHMM MO
Kaxxgon hopme B HanpaBsfeHun, nepneHaNKyNApPHOM CpefHel CKopocTh BeTpa, KH/M.

Hanee:
— Vmax(Ze) — MakcMmanbHas CKOpoCTb BeTpa, M/C;
Cy cr — @a3poanMHaMmnYecknin KO3MULIMEHT;
— k(Ze) — koadhpurLMEHT, 3aBMCALLMI OT TUNA MECTHOCTW.

OtHoweHua H/d u b/d 3aHocaTca B OTt4yeT (B dphopmaTte html), cpopmmpoBaHHbIA NO pesynbTatam
paboTkl NporpaMmmsl.

BHumanue! Koadpduument ckopoctn k,; Tpebyetca ana onpegenenns cpegHen (Wp o) W
nynbcaumoHHon (W,,) COCTaBnSIOWMX Ppe3oHaHca B HanpasneHuv, napannenbHOM CKOpOCTU BeTpa:
Wier = Kyiz*Wh; Wy = kvi2'\Np-
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10 Mporpamma «MPOIMMBbI»

PacueT Heynpyrux nporu6os

[Mporpamma npeagHasHadeHa AN onpedeneHuns Heynpyrmx npornboB MHOrOnporieTHON HepaspesHon
©anku B COOTBETCTBUM C Pa3NNYHLIMU HOPMATUBHBLIMU JOKYMEHTaMM.

[d acnpn. InexTpoHHbIH CnipaBouHuK MHKe He pa.

SChR

SAEKTPOHHbIM CMPABOYHUK MHXKXEHEPA

im

Mporubel. PacyeTt Heynpyrux nporuéos

Mporpamma NpeaHasHaveHa ANA oNPeseneHnA Heynpyrux Nporvios MHOrONPONeTHO! HepaspeaHod Banku (Ao naTH

MocToBble NPONETOB C ABYMA KOHCONAMM) B COOTBETCTEMM C Pa3AMUHEIMU HOPMATUEHBIMM AOKYMEHTAMM.

KOHCTPYKUMH

Mporubei

i

COMA

i

WnyHT

Anadparma

OTKpbITH

Puc. 10.1

PeannsoBaHbl nonoxenus CHulM 2.01.303-84*, CHull 52-01-2003, TCH 102-00%,
OCTY 3760-07, EBpokog 2.

ﬁ Pacuer Heynpyrux nporvGon |Z“:IE|

@ Zanariie HCHOGHLI A3HHEL ] B Pesynerars: Dacqg[al
K.OHCTRYKTHEHDE peLweHke

Warudnan MNoroHHan
Konweeren npanros: [E ~ TR T ol
W Neesarkorcons  [3.0 w 142638 2 [0127125 m |
Mepesiit nponer .0 M (142633 a2 [0.127125 Tm j I T T I
Bropoii nponet [4 w (142838 maz [0127125 i 5| J, .,L
TPETHi NponeT | [ | T2 | Tir J
YereepTen nponer | m w2 | T J l £ £
Marbii npaner | M | T™Z | TéM J L= L= Li2y= LiE)=
3.00¢ 6,001 4.00¢ 3.00r
¥ Mpacamraorcons 10w [14639 a2 [0127125 tn s " M " "
1 2 3

Onumd HMHPopMaumHa 0 Har pyaKas
Equtuusl usmepea |1« Terywui nponeT: |2 - Horep sarpyseHms ’Tj‘
r Bua Harpysku P Mram ’m
[ Frp——p— m & Cuna ¢ Moment A—L & — Unanemue Harpysid

b lﬁu“ﬂi*a" = © o L SarpgweHMq| E npnne’ra| ‘

’g KecTrocTs ﬂﬂ Fl1= | T ™ Yuer B sarpumenmM coBCTEEHHOND BECa

MuHeiHas o o TafinKa Ga0aHHEE HAMPYS0K TEKYWEND SarpyHEHIR
a|_ 1000 T @ b= ,— B Bua narpyzri | Mpaner P F1 a b+
} cocpen, cuna 2 E ] 2 0
draceza [T 4 cocpea, cuna 1 E 0 3 0
2_ ™M Lodaents — = e = - - =4
‘4 3

OTkpeme CoxpaHuTe Bemog Crnpaska
Puc. 10.2

3apgaHue NCXOAHbIX AAaHHbIX

B packpbiBatowemcs cnvicke KonuuyecTtBo nponeToB BhibeprTe HEOGX0AMMOE KONMYECTBO MPONeToB U

npyv HeobxoaUMOCTU 3afianTe Hanudne NeBOW UM NPaBo KOHCOMNEW YCTaHOBKOM doriaXXka B COOTBETCTBYIOLLLEM
OKHe.
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B packpbiBatowemcs cnucke nons Onuuu Bbibepute e4uHULbI U3MEPEHUSA HArpy30K U XXECTKOCTEN — T
mnu KH.
YKaxute BENMYNHbI NPONETOB B M B aKTUBHbIX OKHAX HAanpOTMB COOTBETCTBYHOLLEro nponeTa (KoHcomnu).

B none KoOHCTpYKTUBHOE pelueHue Mpu HaxaTum Ha KHOMKY > 1 Bbi3biBaeTCs Ananorosoe okHO TuMbl
x)ecTkocTen. B aTom okHe HeoGxoammo 3apgaTtb Tun ceveHus, ero napametpbl, Knacc apmatypbl 1 Knacc
6eToHa. Heob6xoamMmo Takke paccTaBuUTb apMaTypy B CeyeHusix (nnowiagm BEepXHEW U HWXKHEW apmatypbl C
npuBsis3kamn) AN  yy4acTKOB, [OJIMHbI KOTOPbIX MOcnegoBaTeflbHO 3agatTcss B abCONIOTHBLIX (M)  mnn
OTHOCUTEINbHbLIX KoopamnHaTtax. Hanpumep, anuHa nepsoro yvactka 0,25 — o3HavaeT, YToO 3aJaHHOe ceveHue
3ajaHo ans nepBoW 4YeTBepTU Tekyuwero nponeta. [AnuHa BToporo yyactka 0,5 o3HavaeTt, 4uTto ceyeHwue
NPUCBOEHO BTOPOWM 1 TPETEN YEeTBEpPTU NponeTa u 1.4.

BHumaHue! [JocTyn K Cnucky HOpM B OKHe TuMbl XXeCTKOCTU BO3MOXEH TONbKO MpU 3adaHnn OaHHbIX
AN nepBoro nposneTta. 3agaHHbIA HOPMaTMB aBTOMAaTMYECKM PacrnpOCTpaHSeTCs Ha Bce nponeTtbl 0anku.
Bbibop HOpM JomkeH nNpouM3BOAMTLCA OO0 3adaHus MHpopmaumm ob ydacTkax apMmpoBaHusa (Ons HOBOW
3afaun) unu nocne yaaneHns nHopmauum o 3agaHHbIX yd4acTkax apMUpoBaHus (ANnsg NoCYMTaHHOMW 3agaun).

Mpwn HaxxaTuKn Ha kHonky MapameTpbl 3aal0TCs cneumduieckme napamMmeTpbl Ans Pa3fMyHbIX HOPM.

Haxmute kHOMKy 3akpbiTb nocne 3agaHusi HeoOXoAMMbIX NapamMeTpoB B OMANoroBOM okHe Twunbl
XKECTKOCTeM!.

EH Tunm swecnocty (Nepabii npoaeT oaHHOH - 6M) BJ

3aAaHHE CEYEHHA 3afaHHEIE YYHACTEH
THA CEYEHHA

Thn ce... AnvHa | BetoH | Apma...
. I 9 Taep... & B25(... A300...

bf = M| Ela= [1426.38950318569 Mz
b =| 720
rirt HopMaTHE: CHWM 52-01-2005 + A0BaEHTE |

ApMATYRa W BEToH CHWMN 2.03.01-84 JHHE yHaCTROE
Knacc apMaTypel: AZ00 TCH 102-00 a: (' ABCONHOTHBIE
ABH (ACTY 3760-98)

al =31 MM, asl=|380 CHHM 52-01-2003 Bt R ratilihd " OTHoCMTENEHEE
=0 w, Asz=[0 Eepoltoa 2 (1992) |

ETOHa! ANKHE TEKYLWErO YHACTEA!

al=|0 M, As'1=0 PMZ 2700 Kr M3 0.0 2l
az=|0 M, As2 =0 PMZ

MNapamMeTpel =3 | | 3aKpeITE I

Puc. 10.3

B none MWHdopmauma o6 onopax B packpbiBawwemcs crnucke Tekywasa onopa uwnu
HenocpeacTBEHHbIM LLENYKOM MbIlM Ha PUCYHKE BbiGEpuUTe OMnopbl, HAa KOTOpble HEobXOAMMO HanoXuTb
rpaHuYHble YycroBusi, BblIbepuTe BWA rpaHuMdHOro ycnoeuss (oH OygeT oToOpaxeH Ha pPUCYHKE), U B
COOTBETCTBYIOLLEM OKHEe BBEAMTE, NPU HEOHBXOOUMOCTH, MMHEWNHYIO UIN YTTIOBYHO )XECTKOCTb.

Bbibeprte HOMep Tekyllero 3arpyxeHus (4o 3 3arpyxeHuin). octosiHHoe M [nutenbHoe 3arpyXeHusi
OyaoyT OTHECEHbI K ANUTENbHO AENCTBYIOWNM 3arpykeHnsam, a KpaTtkoBpemMeHHoe — K KpaTKOBpeMEeHHbIM. [pu
atom [nuTtenbHoe n KpaTkoBpeMeHHOe 3arpyxeHusi OyayT nocnegoBaTeribHO MpUKNaabiBaTbCs K nponetam
Ganku Ans HaxoXAeHUs KCTPeMarnbHbIX 3Ha4YeHW Npornbos.

B none UHcpopmauus o Harpy3kax B packpblBatoLLiemcs cnvucke TeKywuin nponeT Unu LWenykom Mblllun
Ha pucyHke BblOepuTe MponeTbl, HA KOTOpble HEOOXOAMMO MPUNOXUTL Harpy3ky (oHa OygeT oTobpakeHa Ha
pUCyHKe).

B none UHdopmaums o Harpyskax LienykoM Mbily BbibepuTe TN Harpysku, BBeguTe Heobxoanmble
napameTpbl U HAaXMUTE KHOMKy [lo6aBUTb.

Ecnu BO3HWMKNaA HEOBXOAMMOCTb W3MEHEHUSI napamMeTpoB Harpysku, Bblbepute KypcopoM Mbln B
Tabnuue Harpysok Tpebyemyto, B none UHdopmauma o Harpyskax BBeAWTE HOBble NapameTpbl U HAXMUTE
U3MeHUTD.

YTtobbl yOanuTb Harpysky C Tekyllero nporneta Bblbepute KypcopoM MbIlM B Tabnuvue Harpysok
HeobxoAMMmylo, U B none YaaneHue Harpy3ku Haxmute kHonky Tekywen, a Ans yaaneHus BCeX Harpysok ¢
TekyLlero nponeta B none YaaneHue Harpysku HaxmuTte C nponeTta.
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Ins noGaBneHnst COGCTBEHHOTO BECa B TEKYLLEM 3arpykeHUn yCTaHOBUTE (DNaXkok B COOTBETCTBYIOLLEM
OKHe.
Mocne BBOAA BCEX UCXOAHbIX AAHHbIX HAXMUTE KHOMKY Pacuer.

Pe3synbTaTthl pacyeTa

PacueT Heynpyrux nporubos

,J) 3anaH1e MCHOIHE 4aHHB ‘E' PesyneTarel pacyeta
3HaveHus

Tekyw an KOOpAHHATE:

H=,E7M

£ £ Mporus f1-f2+3:
Lil= Li1)= Li2)= L(E)=
3 Mfma Fi N0 4 (fina 3 00na Iax |75.1557

1 2 3 Min [208689 mm

Mporues (1:
Max |126.71
Min |-B8.7944  mm

751557 Mporu f2:

£.53222 — .mﬂﬂTTD]]]]]]]Tmm q b ax [49.7934
"“““““““ Min 330709 tm
o

“ Mporues £3:

Max |-1.75525

Min |-172.986  mm
OTEpETE | CoxpaHuTE | Berson | Crpaeka |

-271.954

OTyer

-3a7.24

Puc. 10.4

B pesynbTate BblgaTCs 3Mopbl NPOrMboB ¢ 3KCTPEMarnbHbIMU 3HAYEHUAMMU:
nonHeix npornbos (f1- f2+f3);
nNpornboB OT HEMPOAOIMPKUTENBLHOIO AENCTBUSA BCcen Harpy3km (f1);
— nporMboB OT HENPOAOIKUTENBHOIO AENCTBUSA NOCTOSAHHON N ANUTENbHON Harpy3ku (f2);
— nporMboB OT NPOAOIPKUTENBHOIO AENCTBUSA MOCTOSIHHOW M ONUTENbHOW Harpy3ok (f3).
Mpu nepemelleHMn Mbilin BAOMb OpAvHAT 3nop (C yaepXaHWem NeBOoW KHOMKM) B COOTBETCTBYHOLLUX
OKHax O0ToODpaXkaloTCs MX TEKYLLME 3HAYEHUSI.
Mpun HaxxaTum kHonkn OTYeT co3gaeTcs 4OKyMeHT B html — dhopmare.
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11 Mporpamma «ANNTUNCOUA»

Hecywasa cnocoGHOCTL Xene3o6eTOHHbIX 3NIeMEHTOB

Mporpamma npegHa3HavyeHa Ang OLEeHKU NPOYHOCTM Xene300eTOHHbIX CeYeHU CTEPXKHEN Npy OENCTBUK
NPOAONbLHON cunbl U U3rnbaroLmx MomeHToB B cooTBeTcTBMM ¢ CHMIM 2.03.01-84*. [Insi BLIOpAHHOIO CeYeHust ¢
3a4aHHbIMWN XapakTEPUCTUKAMM CTPOUTCSA NOBEPXHOCTb HECYLLEV CMOCOOHOCTM — HEMPAaBUIbHBIN 3NNUNCOUA.

[ns 3agaHHbIX Harpy3oK MOXHO TakkKe BblYUCIUTL KO3MULMEHTBI 3anaca Nno Hecylle CrnocobHOCTMU.
KoadbuumeHT 3anaca (OTHOLUEHUE Hecyllen CMOCOBHOCTU CeYeHUs K 3afaHHbIM YCUMMSAM) NokasbiBaeT, BO
CKONbKO pa3 MOXHO YBEMWYWUTbL BCE 3afaHHble YCUNUsi OO0 MOMEHTA MCYepnaHus Hecylleh CrnocobHOCTU
ceyeHus.

[d acnpy. IneKTpoHHbIM CnipaBoyHuK MHike He pa.

SENRY

SAEKTPOHHbIN CNPABOYHMK MHXXEHEPA

3aauncoua. Hecyuiaa cnocoBHOCTE XK/6 3AeMeHTOB

Mporpamma NpedHasHaveHa ANA 0UEHKM NPOMHOCTH Kene30BeToHHEN CeNeHU  NpK AeHCTEMM NPOAONBHOA CHALI W
Mporu6el uarnbakoLymy MoMeHToB. MpedcTaBneHne Pe3ynbTaToB pacyeTa BLINONHEHO B YA0BHOH WHTEPaKTMEHOA rpaduyeckoi

cpege.

DAAUNCOHA

db

LWnyHT

6%

Anacpparma

W

MpoAaBAUMBAHHE

BbIXOA

Puc. 11.1

3apaHue ncxoaHbIX faHHbIX

Mocne sanycka nporpammbl BbiGepute B none CeyeHne KOMOHHbI TWUM PacCyYUTLIBAEMOrO CeYeHust U
3afaiTe ero reomeTpuyeckme napamMmeTpsl.
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i Hecywan cnocoGHocTh #eie306eToHHbIX ceue HHM

WCx0AHEIE ASHHEIE
MpoaoneHan apMaTypa MaTeprant
Hopre
HCHWM 2.03,01-84
(== 3 3 Bna BeToHa
TAMENLIA hd
k-g0 |1 AuameTp |20 T Knacc ’—_I
BeToHAa h
al |30 Knace l—_|
G @] 171 o o apriTypel AL
a3 |30 ¥CnoEwA TEEPAEHHA
| | o o o @ ECTECTE, TEEPAE ¥
Gl=te=0=le Mapka No NNOTHOCTH
a3
fi}
OpHMEHHTE | ¥AaANMTE BCE
SRR FOERL), G [ ¥ueT KpaTKOBPEMEHHEL: HArPYS0K CNyHaAHBIE SKCUEHTPHEHTETE, CM
- l E ﬂ 0 @ E i * [ ¥ueT ceficMruecki: HarpysoK o e e |
[ ¥ueT pacueTHEIX 3KCLEHTPMCHTETOR
Mo WHpHHE cedeHka | 1.5
hzﬁﬁ_?i W %ueT Ner
Koz, yCnoeriA pabioTel PacyeTHEIE ANHHE,M
h R 5t '
¥ 111 ,— ,— vhza |0.9  yhetvb7 |1 vl e |t
' si
b ¥bhzh | 1.1 ¥h3*vhs |1 LZ 1
MNoATEEpAHTE
AnnHa anemeqta, m |1
PacqeT | OT4HeT |
Mafm |1
3aKpEITE Cnpaeka

Puc. 11.2

[ns 3agaHusa paccTaHOBKM apMaTypHbIX CTEPXHEW BOCMNOMb3YNTECH CXEMOW, PacrnofioXeHHOW cresa
BBEPXY AManoroBoro okHa. Belgenute Ha Hew KypcopoM HeobXOAMMbIN 3NieMeHT (BblAeNeHHoe OKpallmBaeTcs
B CMHMM LUBET) M B MOSBMBLUMXCSA MOMSX BBOAA 3adanTe KONMUYECTBO apmaTypHbIX CTEpPXHEW, AnameTpsl,
MPUBSI3KM W Lar paccTtaHoBKku. [1py BblAeNeHWM HEKOTOPbIX 3NIEMEHTOB OTKpbIBAeTCA AOCTYNn K dhnaxky
Pacnonoxute paBHOMepHo. Ecnn 3TOT (pnaxok ycTaHOBMEH, TO 3adaHHOEe KONWYeCcTBO apMaTypHbIX
CTEpXHEN aBTOMAaTUYECKN PaBHOMEPHO pacnpeaenqTcs B COOTBETCTBUM CO CBOEW CXEMOW YCTaHOBKM W
3agaHHbIMW NPUBA3KaMM.

B cooTBeTCTBYIOLWMNX OKHaxX HEOOBXOAMMO yKa3aTb OOMOfIHMTENbHbIE AaHHble B cooTBeTCcTBMM co CHuUI
2.03.01- 84* — 3agaTb Knacc u ycnoBus TBepaeHus 6eToHa, YCTaHOBUTL (ecnn Heobxoaumo) donaxkm ydeta
KpaTKOBPEMEHHOW M/UNN CENCMNYECKOIN Harpy3ok, 3agatb KO3 ULUNEHTbI yCrioBMIA paboTbl 1 T.M.

lMocne BBOAA BCEX MCXOAHbIX AaHHbIX HAXXMUTE KHOMKYy PacuerT.

Pe3ynbTaTthbl pacyeTa

B pesynbTaTte pacdeTa oTobpaxkaeTcsi NOBEPXHOCTb (HEMPAaBUITbHBIN 3MNMINCONA) HECYLLEN CMOCOBHOCTH
3aJaHHOTO CeveHus.

MpocmoTp obuero Buaa NoBepXHOCTU, ee Npoekuuin Ha nnockoctn (My, Mz),

(My, N), (Mz, N), a Takke nNpocMOTP BCEX BWOOB OCYLLECTBMASETCH NPU MOMOLLUM HaxaTusd Ha
COOTBETCTBYIOLLLYIO KHOMKY.

BapgaHuve ycunun N, My, Mz (koopanHaT TOYKM) ANS1 NPOBEPKU €€ NONOXEHUA OTHOCUTENbHO annuncovaa
NpOM3BOOUTCSA B COOTBETCTBYHOLLUX NONSX BBOAA.

Mocne 3agaHua ycunuim HeobxooumMo HaxaTb KHOMKy PucoBartb. [lpy 3TOM Ha annuncoupe
oToOpaxkaeTcsl To4Yka C 3aJaHHbIMW YCUIMAMM, a Takke KOHTYpbl TPEX OPTOroHasbHbIX MIOCKOCTEN,
NPOXOAALIMX Yepe3 3afaHHYyl Touky. Todka oToOpaxaeTcsa Tawkke W Ha npoekuusx annuncounga. Ecnu
3a/laHHad TOYKa HaXOAUTCHA BHYTPU UIN HA MOBEPXHOCTU ANNUNconaa, To ceveHme HeceT 3ajaHHble YCUNUS.
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¥ He CYWan cnocoBHOCTh e ne3obe TOHHBIX CEYe HWH
McxoAHbIE AdHHEIE  PESYMETATEI l
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Puc. 11.3

Ycunus, 3agaHHble B COOTBETCTBYIOLLMX NONSAX BBOAA, MOryT ObiTb 3aHeceHbl B Tabnvuy npu nNomoLum
kHonkn BetaBuTtb. NMpu Haxatum Ha kHonky PacyeTt K3 ons aTux ycunui onpefensieTca koaduLmneHT 3anaca
(K3).

Ecnu 3anonHeHbl HECKONBbKO CTPOK Tabmnuvupbl, TO C NMOMOLLbID OTMETKM TpebyemMoro Homepa CTPOKU U
HaxkaTusi Ha KHomnky PucoBatb B paboyem none otobpasntcsi Touka C OTMEYEHHBIMU YCUNUAMWU U KOHTYPbI
NpoXogsLLMX Yepes Hee NIIOCKOCTEN.

B pexume npocmoTpa O6GWMIM BUA BO3MOXEH NOBOPOT M3obpaxkeHus. [ns 3TOro Hago LWENKHyTb Ha
kHonke MoBopoT mnu HaxaTb knaesuwy F11. [ins Bbixoga M3 3TOro pexuma - NOBTOPHO LUENKHYTb Ha KHOMKe
MoBopoT unu HaxaTb knasuwy Esc. LLar yrna noBopoTa 3agaetcs B COOTBETCTBYHOLLEM none Beoga. Mpouecc
NMoBOpOTa OCYLLECTBNSAETCA crneayloLwmmMm o6pasom:

— BOKPYr BEPTUKaNbHOWM OCY - LWen4yokK crieBa (cnpaea) oT n3obpaxeHus(knasuwm [«], [—]);

— BOKPYr FOPU30OHTANbHOW OCY - LLENYOK CBEpPXY (CHU3Y) OT nsobpaxeHus (knasuwm [1], [11);

— BOKPYr OCMW, OPTOroHarnbHOW 3KpaHy, - knaeuwa [Ctrl]] + wen4yok cBepxy (CHM3Y) OT M306paxeHus

(knaBuwwm [Home], [End]).
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B He cywan cnocoBHoCTh #ene3obe TOHHBIX e ue HHH
MCxoAHBE ASHHEIE P33yanaTb| l

Bua npoek w1
8 (PR ¥ 3aHocure Tatauuy B oTyer B oruer
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3aKpEITE Cnpaeka

Puc. 11.4

Mpu nepemelyeHnmn Mbiwy No obnacTu oTobpaxeHns NPOEKUUA BbICBEYNBAIOTCHA 3HadYeHus ycunui. MNpu
wenyke B BblIOpaAHHOM TOYKE MNPOUCXOOMT OTOOpaKeHMEe NPOEKLMN, MPOXOASLMX Yepe3 AaHHYK TOuKy, a
3HAYeHUs YCUITMIN BHOCATCH B NONS pedakTupoBaHus. [pu xxenaHnm oHM MoryT ObITb CKONUPOBaHbLI OTClOAa B
Tabnuuy nNpy nomoLm kHonkn BectaBuTh. BecTaBka npon3BoauTca nepes TeKyLLEen CTPOKOW.

Ons  yganeHns u3 Tabnuubl HEHYXHbIX CTPOK WM  f4eek, WX HYKHO BbiAeMNUTb MbIWb0 U1
BOCMONb30BaTbCA KHOMKOW OuucTuUTb. Ecnv HeT BbligeneHHonm obnacty, To ouvllaeTcs TeKywasa s4yevika.
lMocne o4nCTKM BCE HEMyCTble CTPOKM MOMKMMAKTCA K Hayany, U nNpous3Boautcs nepecyet KoadhdpuumneHToB
3anaca Ks.

Mpu cmeHe cTpoku Tabnuubl HEMYCTbIE CTPOKM OTOOpaXalTcs B OKHAX pedakTUpPOBaHWs, U MpU 3TUX
3HaYeHUAX MOXHO NepepucoBaTh NPOEKLUn, LLENKHYB Ha KHonke PucoBaTthb.

OTyeT

Otyetr dhopmupyetca B cbopmate html — davna npu wenyke Ha OLHOMMEHHOW KHOMKE CTpaHWLbl
WCXOAHbIX AaHHbIX. [1na BCTaBKM B OTYET KOMUU TEKYLLMX N30OPaKEHUIN NPOEKLMA HEODXOOMMO LLENKHYTb Ha
kHonke B oTyeT cTpaHuubl pesynbTatoB. [pu 3aToM, ecnv 3agaH npu3Hak 3aHOCUTb Tabnuuy B OTueT,
Tabnuua Tarke 6yaet nomewatbcsa B otyeT. Ecnv Tabnvua He nameHanack, To nepea nocnenyoLwen BCTaBkon
B OTYET M300paXXeHUIn, STOT NPU3HAK MOXHO CHATb. [1pU M3MEHEHUN XapakKTEPUCTUK UM TUMa CeYEeHUst OT4eT
dopmumpyeTcsa 3aHoBO. [1nd coxpaHeHus arna otyeTa u neyaTu Ucnonb3ylTcs cpeactea bpaysepa.
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12 Mporpamma «WLMYHT»

CrteHa B rpyHTe.

Mporpamma npeaHasHadeHa Onsa pacyeta NoA3eMHOM YacT COOPYXKEHWIA, BO3BOAMMBIX METOAOM «CTeHa
B rpyHTe». Mnockas pacyeTHas MOAENb COCTOMT M3 KOHEYHbIX 3MIEMEHTOB MPYHTOBOrO MaccvBa, CTEPXHEBbIX
3MEeMEHTOB CTEHOBOro oOrpaaeHusi (LUNyHTa) M CTEpPXKHEBbIX 3MEMEHTOB, MOAENMPYIOLWMX aHKepHble
KpenneHus cTeH. 3agaloTcs pasmepbl MPYHTOBOIO MaccuBa M XapaKTEPUCTMKU TPYHTOB B HeM, pasMepbl
KOTNOBaHa W YPOBHW €ro OTPbIBKW, HArpy3ky Ha MOBEPXHOCTb PYHTa, pasmepbl M napameTpbl MaTepuana u
CEYEHNA CTEHOBbLIX 3MIEMEHTOB M aHKepoB, a Takke CWUMbl NpeaBapUTENibHOTO HAaTSXEHUS B aHKepHbIX
KpenneHusix.

B Tekywein Bepcuu nporpammbl AonyckaeTcs He 6onee 4 aHKepOB C KaXOoW CTOPOHbI CTEHOBOIO
orpaxgeHusi 1 He 6oree 4 ypoBHel OTPLIBKM KOTIOBaHa.

Mocne BBOAa WMCXOAOHbIX AAHHbLIX BhIMOSHAETCS aBTOMaThyeckasi TPUaHrynsums obracTtu rpyHTOBOro
MaccuBa C COOTBETCTBYIOLLEH pa3buBKOM 3NIEMEHTOB CTEH M C YYETOM PacriofioXXeHust aHkepoB. MaccuB rpyHTa
MOAENMPYeTCsl TPEeYyroribHbIMU KOHEYHbIMU 3fIeMEHTaMWU TPYHTa, CTEHbl — CTEePXHEBbIMM 3fleMeHTaMu, a
aHKepbl — CTEPXKHEBLIMUN 3MIEMEHTaMK, BOCMPUHUMAIOLLMMW NpeaBapuTeribHOe HanpsikeHue.

[d acripn. InexTpoHHbIH CnpaBoyHKMK MHiKe He pa.

EICNiEA

SAEKTPOHHbIM CMPABOYHUK MHXXEHEPA

v
== LUnyHT. CTEHA B IpyHTE
I'IporpaMMa npeAHazHaveHa Ana pacyeta CTEHOBOro OrpaaeHua npu paapaﬁorke KOTNOBaHa.

Puc. 12.1

PacuyeT BbiMmonHsetca nocnegosatenbHo no cragusm.  KonmudecTBo cTagunm  onpegensietcs
aBTOMaTUYeCKM Ha OCHOBaHWMM 3aaHHbIX OTMETOK BbIEMKU FPYHTA 1 KPEMNSIEHNSI aHKEPOB K LUMYHTaM.

Ha nepBoin ctagum npousBoauTCA pacyeT nonHon mogenu (6e3 aHkepoB M 6e3 BbleMKM rpyHTa) Ha
CcoOCTBEHHbIN BeC M 3agaHHylo Harpysky. PesynbTaTbl pacyeta nepBOW CTaguM COOTBETCTBYOT UCXOAHOMY
HanpsKeHHOMY COCTOSIHWIO PacyeTHOM CXeMbl (HanuumMe HanpsKeHW B rpyHTe 4O Havana npov3BoAacTBa
pabor).

HanbHelilee KONNMYeCTBO CTagui (Ha4YMHasi Co BTOPOM) 3aBUCUT OT 3a4aHHbIX YPOBHEWN BbIEMKM FPYHTa U
OTMETOK YCTaHOBKM aHKepoB. Takmum o6pasoM, noka He BbIHYT IPYHT (OEMOHTaX 3N1IEMEHTOB IPyHTa), aHKep He
MOXeT ObITb YCTaHOBMNEH (MOHTaX aHKEPOB).

Mo xody pacyeTa BbINOMHAETCA HaKoMJieHUe nepemMew,eHUl 8 y3siax, HanpskeHUn B 3feMeHTax
FPYHTa U YyCUNUIN B 3NeMeHTax CTEH U aHKEepOB MO CTaansM.

3apaHue ncxoaHbIX faHHbIX

B pexume 3agaHusi UCXOAHbLIX OAHHbBIX OAMANOroBOE€ OKHO COAepXuT 2 3aknagkum — Obwasa cxema u
PaspaboTka koTnoBaHa.

MapameTpbl 0buien cxembl (puc. 150) 3agatoTca B NONsX BBOAA B COOTBETCTBMM C 0B0O3HaAYeHMAMM,
npuBeaeHHbIMKU Ha cxeme. OTobpaxeHe cxeMbl aBTOMaTUYECKN KOPPEKTUPYETCS MO Mepe 3afaHnst UCXOAHbIX
OaHHBbIX.
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B nonsx BBoga nog ob6uwwum 3aronoBkoM Pasmepbl 3agaiTca obwue pasmepbl KOTROBaHa U
npunerawpLero rpyHTOBOr0O MaccuBa, y4uTbIBAEMOro B pacyeTe:

— LUMpUWHAa KOTMOBaHa;

— rnybuHa (HM3) KOTNoBaHa, OTCUMTbIBaeMasi OT HyNeBOW OTMETKM;

— pasmep MaccuvBa rpyHTa Mo ropusoHTanu cnesa OT KOTMOBaHa;

— pasmep MaccvBa rpyHTa Mo ropyM3oHTanu crpasa OT KOTIOBaHa;

— OTMeTKa HWM3a rpyHTOBOro MaccumBsa.

BHumaHue! HyneBaﬂ OTMEeTKa onpeaendeTtca aBTOMaTU4eCKM Nnocne BBOAaA OTMETOK CIl0eB IpyHTa,
3afaBaeMbIiX Noa 3aroyfioBKOM XapaKTepVICTVIKa rPyHTA.

TeHa B rpyHTe - Prim__21_desp

0w an crema ] FPazpatorka KUTJ‘IUB&H&]
Paztepet
34.00 5.00 5.00 20.00 Wipura 20 m
KOT A
Huz korn. 22 m
Cneea ot A0 i
KOTA
Cnpaga ot M
karn. £
OTreTra ER
HHZ3 5 (0
Harpyzkm
[ TpuaHrynauua
0,00 20,00 34.00
AapaKTEpUCTHM CA0A MYHT A WryHTes
Nestii Mpaeeii
BepxHWe aTrmeTru [r]: B -2.2 Croit |2 il Cnoes ,T Z.m ’25— ’25—
Mogyne gepopralHH 3000 T2 FoaeguumeHt MNyaccona |0.3 EF.T |1.2e+008 |1.2e+006
YaeneHelli Bec 1.7 T/m3 YpenbHoe cuenneHue 0.1 T2 El7r2 {12000 12000
Yron BHYTpeHHero Tperwa |34 7 MNpeaen no pactaseno  |0.01 T2 KonM4ecTen pastueHHi:
K.08 PRULHEHT pasrpyskM ] 10 o
OTrpeme M Eokpanite | Oryer | ﬂachUﬁKM| Pacuer ‘ Brixon, | Crpaexa

Puc. 12.2

B nonax BBoga noA o6LMM 3arofiloBkoM XapakTepuCcTUKW FpyHTa 3ajaeTtcs obLiee KONMYeCcTBO CroeB
rpyHTa. Homepa cnoes 3agatoTcst npu nomoLm cyetymka Cnow.

[ns kaxpgoro crnos 3afaroTcs:

— KpaviHue nesas u npasasi OTMETKN BEPXHEN NOBEPXHOCTU CrIOs;

— ™Moaynbe gedopmauny;

—  KoathbdpumumeHT NyaccoHa;

— yfOernbHbIf BEC;

— Yros BHYTPEHHEro TpeHus;

— koadpuumeHT pasrpysku (koadduuMeHT nepexoga K Moaynio gedopMauun rpyHTa no BETBU

BTOPWYHOIO HarpyxeHusl);

— yAernbHOeE cuenneHuve;

— npegen no pacTsKeHuto (NpedenbHOe CONPOTUBIIEHNE TPYHTA Ha pacTshKeHne).

B nonsx BBoga nog obwum 3aronoskom LLUINyHTLI 3agatoTcs:

— Z - rnybuvHa norpyxeHus; Harpyakm f5_<|
— EF — oceBas xeCTkoCTb OAHOIo NOrOHHOro MeTpPa; =
— El = n3rnbHas »ecTkoCcTb O4HOIr0 MOrOHHOIO MeTpa. Harpystu

KonuyecTtBO pa3bueHun B COOTBETCTBYHOLUMX MONSX BBOAA AN

neea Cnpaea
neBoro v npaBoro wnyHToB (nNo ymonyaHuio 10) BNUAET Ha rycToTy

pa3bmBKM CXeMbl B 30HAaX CTbIKOBKM KOHEYHBbIX 3JIEMEHTOB TPyHTa W A6 5 M

LUMNYHTOB. B |34— |29—m
Mpn HaxaTnn Ha kHONKy Harpy3ku Bbi3blBaeTCA AManoroBoe OKHO

(pnc. 151) BBOOA MapaMeTpOB Yy4acTKOB PaBHOMEPHO pacrnpedeneHHbIX q |*7 35 Tz

Harpysok, npunaraemblX K MOBEPXHOCTU TPYHTOBOIO MaccuBa cresBa OT
NEeBOro LWMyHTa M cnpaBa OT NpaBoro LMNyHTa.

OTHEHHTE ‘
B COOTBETCTBYHOLLNX NONAX BBOAA 3a4al0TCA:
— A — OnWKHASA K LUNYHTY NPUBA3Ka Harpy3ku;
- B- pa3mep yvyacTKka NpunoXXeHna Harpysku, Puc. 12.3
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— ( — BeNnu4nHa paBHOMEPHO pacnpeneneHHON Harpysku.

BHumaHue! [nsa Budyanusauum nonydeHHon KO pacuyeTHom cxembl (4O BbIMONHEHUS pacyeTa)
HeobxoouMo ycTaHoBUTb dhnaxok TpuaHrynauma n HaxaTb Ha kHonky Pacuyet. B pesynbtaTe aTux gencreum
kHomnka Pacuyet crtaHeT HepocTynHon. YTobbl akTMBMpoBaTh ee, HeobxoauMO BepHYTbCS B 3aknagky O6was
cxema U CHsTb donaxok TpuaHrynsaums.

B okHe PaspaboTtka kotnoBaHa (puc. 152) 3agaeTcss KONMMYeCTBO OTMETOK (He Gornee 4-x) BblEMKM

rpyHTa. B 3aBMCMMOCTM OT Ha3Ha4YeHHOro npuy NOMOLLN CHETHUKA NUX KOnMn4yecTBa OTKPbIBAETCA OOCTYMN K NMOJAM
BBOJaA CaMMX OTMETOK.

TeHa B rpyHTe - Prim__21_«eep
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Puc. 12.4

B tabnmuax AHkepbl cneBa 1 AHKepbl cnpaBa 3a4alTcs cregylolme napaMmeTpsbi:

— npvBA3Ka — OTMETKa COeANHEHNS aHKepa CO LUMYHTOM;

— Yrorn HakroHa aHKepa K ropusoHTanu;

— [ANuWHa aHKepa;

— EF — oceBas »eCTKOCTb;

— BenuVYuHa NpeaBapuUTENbHOMO HaTSHKEHNS;

— Nmax — MakcumansHo gonyctumas BeniinmHa npeaBapuTeribHOro HaTsSXeHUs.

Mpn Haxatum Ha kHOMKy HacTpoWkM NpouCXOAMT BbI3OB AMArNioroBOrO OKHA, B KOTOPOM 3aJaroTcs
napameTpbl ONA aBTOMATUYECKOW TPUaHrynauuum — nrowagbs U MUHUManNbHO [OMNYCTUMbIM Yron Mexagy
CTOpPOHaMM TpeyronbHuka. Mo ymonyaHuio nnowiagb NpMHUMaeTcs paBHon 2.5m2, a yron — 27°,

CoxpaHeHuve co3faHHOW 3afadn Un BbI3OB COXPAHEHHOW 3a4a4u BbIMOMHATCA NPU NMOMOLUN HaxaTus
CoxpaHunTb 1 OTKPbLITH.

Mpun nomowwm kHornkn CnpaBkKa Bbi3biBaETCA MHGPOpPMaLms o pabote ¢ nporpammoin.

PacueT BbInONHAETCA Npy HaXkatum kHomky PacyeT (Npu cHATOM dhnaxke TpuaHrynaums).

OnpepeneHve KonuM4yecTBa CTagun pacyeTta

,D,J'Iﬂ HarmaaHoOCT1 anroputM aBTOMaTtu4YecKoro onpegeneHnda KolmdecTtBa CTa,D,VIVI npmeoauTca no
pacyeTHOW cxeme, NpeacTaBneHHon Ha puc. 12.4.

LLinyHTOBOE OrpaxaeHne mMaccuBa rpyHTa 3akpenneHo 3-mMsi aHkepamu crieBa U 2-Msi aHKepamu cripaea.
PaspaboTka koTnoBaHa NpPon3BoANTCS 3a 4 BblEMKU IPyHTA.

[na naHHon 3agayn 6yayT aBTOMaTUYECKM onpeaeneHsl 8 ctaguii pacyera:

1 — pacueT nonHom cxembl (6e3 aHKepoB) Ha COBCTBEHHLIN BEC N HArpys3Ky;

2 — BbleMKka 1-ro crnosi rpyHTa;

3 — ycTaHOBKa NIEBOrO BEPXHErO aHKepa;

4 — BbleMKa 2-T0 CIOsi TPYHTA;

5 — ycTaHOBKa NIEBOrO CPeAHEro M NpaBoro BEPXHErO aHKEPOB;

6 — BbleMKa 2-r0 CInosi TPYHTa;

7 — yCTaHOBKa IEBOMO M NPAaBOro HYXKHUX aHKEPOB;

8 — BbleMKa 4-ro crnos rpyHTa.
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Mocne 3aBepLueHnda pacyeTa B ANarioroeBOM OKHE NOoABIAETCA 3aKraaKa Pe3yanaTb| pacyeTa.

Pe3synbTaTthl pacyeTa

PesynbTatbl pacuyeta (puc. 12.5) npeacTaBnalTcs B rpaduyeckoM BuAe MO KakOoW CTaguu.
LLleNYKe MbILbIO Ha COOTBETCTBYIOLLMX KHOMKAaX, pacnonoXeHHbIX nog 3aronoeskom FpyHT, oToGpakatoTcsa:

— cxema gedopmMaunin rpyHTa;

—  M30Mons ropnsoHTarnbHbIX (X), BepTUKanbHbIX (Z) 1 COBMECTHbIX (L) nepemelleHuniz;
— wn3ononsa HopmanbHbIX (NX, Nz) 1 kacaTenbHbIX (TXZ) HaNpPsPKEHWN;

— COCTOdHME TpyHTa Ha OKOHYaTernbHON cTaaun pac4yeTta.

CreHa B rpyHTe - Prim__21_desp

O 6w an crerda ] PaspatioTka KoTACEaHa  DESUNETaTEI pacueTa
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Puc. 12.5

Mpwn

Mpu HaxaTum Ha COOTBETCTBYIOLLME KHOMKWM nog 3aronioBkoM LUnyHTbI MOryT ObiTb MOMy4YeHbl aNOpbI
MoMeHTOB My, a Takxke npodonbHbIX N 1 nepepesbiBatowux cun Q B cteHax (puc. 12.6). Npu wenyke Mbllblo B
nobom mecTe NeBOro Unu NpaBoro LUMYHTOB OTKPbIBAETCS OKHO, B KOTOPOM BCE 3TW 3MOpbl OTOGpaXkaroTcs

OHOBPEMEHHO.

Ycunus B aHkepax (puc. 12.7) oToGpaxatoTcsl B none nof OkHOM oTobpaxeHusi (Mpy ycTaHoBKe Kypcopa
Ha TpeByemMoM aHKepe) B pexnme NpOCMOTpa aMop NPOAOMbHbLIX YCUnuid (HaxaTta kHonka N).
CoxpaHeHre HeobxoanMbIX U30Moneit NepemMeLLeHin U HanpshkeHW, a Takke aMp YCUnuii ana otyeTa

npon3BoaANTCA NpU HaXXaTU KHOMKAU B oTuer.
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TeHa B IpyHTe

Ofiwas crema | Paspaiorka kornosana  PesynsTart pacvera
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Puc. 12.7

PesynbTatbl paboTbl nporpammbl opopmnsioTcs B Buge otyeta B html-coopmaTte npy HaxaTun KHOMKK

OTyer.
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13 Mporpamma «AUNADPPAIMA»

Mpo4yHocTb Anadparmbl NpPU CeMCMUYECKUX BO34ENCTBUAX

Mporpamma npegHasHavyeHa OnNsa onpeaeneHus npeaeribHoM CABMIOBOW MPOYHOCTU XKene300eTOHHbIX
avadparMm KeCcTKOCTM MpU CTaTUYECKUX, CEMCMMUYECKUX W LMKNUYEcKuX Bo3aencTBusix. [lporpamma HocuT
3KCNepMMEHTanbHbIN XapakTep.

[d acnpn. 3nenTpoHHbIA CnpasouHuk MHie He pa.

SCHPK

SAEKTPOHHbBIM CMPABOYHMK MHXEHEPA

(] Anadpparma. MpovHocTs /6 Anadparmel NpH CeHCMUIeCKUX BO3AEHCTBUAX

Mporpamma NpeaHasHaueHa ANA OUEHKM NPOMHOCTH KENe30BETOHHLIX Anadipart) Npu CeACMUUBCKUX 1 LIMKNHUBCKUI
B03aeACTBUAX. [TPeACTABNEHUE PE3YLTATOR PACYeTa BEINOAHEHD B YA0BHOH hopme.

Puc. 13.1

B pesynbTate pacyeta onpegensAlTcs KpuBble Hecywen cnocobHocTn (obnactb NPOYHOCTW)
Anadpparmel. Ana 3agaHHbix yeunuia N, Q, M 1 KonmyecTBa LMKNOB Harpy>XeHns onpegenserca KoaduumneHT
3anaca.

B nOwanoroBoM oOkHe 3agjaloTcs  AaHHble, HeobxoAuMble Ans pacyeTa — T[eoOMeTpusi CTeHbl,
XapakTepucTUKn apMmpoBaHusl, KoadduruneHTbl ycnosuii paboTbl, HarpysKu.

4 [TpoyHOCTH Axathparm NpH ce HCMHUECHMX H LIMKAHYE CHMX BO3e HCTEMAX

S APEKTEPUCTLRM SPMHPOBSHUR

Ceficruyeckos Hoptibl
Q H Nﬂ M Ux " Knace no Knaccnoz |V EOanENCTENE e P

. 7 J— reame N repmmr * CHul 2030184
N | T [ - = - T Yuer uimasnocTi o
| . - I [MpOUEHT apMUPoBaHHA (%) % 5
Il _Fokaim u ’_EI.Z s Fz ,_El 5 nace BeToHa e
E‘ Fx / E J OkaRMAAWEE, KOCEEHHOE B25 TA - ¥.a b.ycnaswit padar
| d -TLH 0 For, Froc. |0
T ExoceeH ] KPe1, 62 0.9
Il ] o JlkameTp, war apmaryped [pm] ). o o
i h D : I ,8_ 1[4 2 lﬁ i Kom, aramen | Kus - wea ’F
n 0TE. L A Koedd, CefctMHocTE GETOHHPE. d
T —_— ] 'l MyacooHa 018 (ganas) 7 1 08, 07.05.]
o ‘bote Fz = Harpysku W sosneiicTeqa Ha creny, N, O, M [rc, 1, To'm]
F -cfm ] he Raro CyrapHbie YoHua LnurensHan 4acTe

— - STAME  UMKADE N Q M NM QM M,:u(
I | 1 I IET«_ 1 - 0 0 0 0 0 0

i r ™ e | i
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eomeTprA avadpartb [m] Becoskie koadd,
Koeg. Keap. TEOPMA
L@ 33 otfaz bem [0 hewi m[3 m[ 2f0 nzfo e 0
] H Hpacu. npoet. IEEEREELY
Facu.zapakT.mateprana 2-e MC WHdoprmaurs o auwadparve iToro aTaxa M TmE e

Re,Rr + [0 0 oy [0 Go D T o Tco
FiasRaz  [a000  [4000 ol [0 Q.o =0 To
Heynpyrie y, Erapa |
nepete, U] v ngs:mcaw 0 Ofinacte NpoYHOCTH | 3anaca

Puc. 13.2

Janmcka

Crpaexa

2 <l =2l

o
—
—

PacuyeTHble npeanocbLIJIKN u metToAbl

B nporpamme wucnonb3oBaH MeTo[ MpeaenbHOro paBHOBECUST B COYETaHMM C  SMMAUPUYECKUMMU
MeToaMKaMn onpedeneHns npenenbHon  MpPOYHOCTU Kenes3obeToHHbIX AuadparM C  TpelmHamu.
PeannsoBaHbil:
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— wmeToamka EgmHoro ctpoutensHoro kogekca CLUA (3aBucumoctn UBC);

— wmeToamka O. OpHaHgeca, . bapapl, T. Taccuoca, Xupocaebl, ATC-3 n ap.;

— wmeTtogmka LUHUNOII xunuwa MockomapxuTekTyphl;

— mMogudmumpoBaHHas metoamka PCH-13-87(B TekyLlen Bepcum He peanu3oBaHa);

— oTaenbHble nonoxeHms CHul 2.03.01-84* n Hopmbl EKB-OUIT.

BA3A Hecywmnx cnocobHocTen pguadparmbl MNpu NPOU3BONbHOM codeTaHum Harpy3ok Ni, Qi, Mi
ccopmMmpoBaHa Mo MPUHLUMY OTKPbLITOW CUCTEMbI U MO3BOMSET nerko ee mMoanduuMpoBaTb U MOMOMHSATH
HOBbIMW MeToaukamn. [lpemocTaBnseTcss BO3MOXHOCTb MCKMOYaTb M3 pacyeTa OTAEeNbHble Teopun npu
MOMOLLIM BECOBbIX KO3(PPMLIMEHTOB (B TEKYLLLEN BEPCUM HE peann3oBaHo).

FeomeTpusa guadparmoi.

— L, H, Dt — anuHa, BbiCOTA, TOMLWMHA B M;

— boTB., hoTB. — WMpUHa 1 BbICOTa OTBEPCTUSA (B TEKYLLEN BEPCUN HE peanin3oBaHo);

— b1, hl; b2,h2 — TONwWwMHa 1 ANMHa NPUMbIKAOLLMX KONOHH, CTEH (MPY NPUMbIKaHUM NonepeYHbIX CTEH
pekoMeHayeTcs BKoyaTh B pacyeT He 6onee h1, h2 = 3 -:- 6:Dt.).

MaTtepuansbl

BeToH — HOpmaTVBHbIE 3HAYEHUs MPOYHOCTM MaTtepuana, cooTBeTCTBYylLWMe knaccam 6etoHa B3.5 —
B60 no CHwuI1 2.03.01-84* n FC12 - FC50 EKB-®UI (CEB-FIP — B 4aHHOW Bepcun He peann3oBaHo).

Apmartypa — knaccbl A-l -:- AV, B-1,B-l1l CHull 2.03.01-84* n A240, A400 no ACTY 3760-07 (A500 He
BKMOMeHa B 0a3dy T.K. OaHHbI KNacc apmartypbl  He [OMyCcKaeTCs B KOHCTPYKUMSAX, MOABEPXKEHHbIX
CENCMMYECKUM BO3OENCTBUAM).

Mpu ncnonb3oBaHMM BGETOHOB C HEeCTaHAAPTHbLIMM MPOYHOCTHBIMU XapakTepucTukamm Heobxoammo B
tavine SNIP_B.CFG B nepBOn CTPOKE BHECTU HYXHble pacyeTHble U HOPMAaTVBHbIE 3HAYEHUS MPOYHOCTU
6eToHa (B TC\M?), Hanpumep:

BETOH HECTAHOAPT. 2.35e6__151.0__143.1__110.0__ 90.2,

rae 1-5-e yucna: mogynb ynpyroctu 6eToHa, HOpMaTMBHbIE 3HAYeHUs MPOYHOCTM BeToHa Ha cxkatue,
pacTsKeHVe U pacyeTHble 3HaYeHNs NPOYHOCTM 6eToHa Ha cxxaTue, pacTsaXeHue.

Harpysku 1 Bo3aeicTBus

Harpysku — Ni, Qi, Mi n Nanut., Q anut., M AnuT. — cyMMapHble 3Ha4YeHNss Harpy3oK 1 AnutenbHasa nux
YyacTb ang i -Toro aTaxa (B 4aHHOW BEPCUMM OONYCKAETCsl pacyeT OAHOro aTaxa).

Bosgencteua — cratmyeckne Kw=1; cencmudeckne (Kw=10-no ymon4yaHuio npu CENCMUYHOCTHW);
manouuknosble Kw <= 50.

Mpun Ni=0 npvHumaeTcs pacyeT Ha COBCTBEHHbIN BEC CTEHbI.

O603HayYeHus Harpy3okK B panne pe3ynbLTaToB

Nz — HopMmarnbHas cuna obxaTtus guadparmel («-» cxatue); (TC)

Qx — cpgsuroBas cuna (3HakonepemeHHas); (TC)

Mxz — wm3rmbarowun MOMeHT B nnockoctu pauadgpparmbl; (Tc'm). (Mpu Mxz=0 npuHumaeTcs
Mxz=Qx-H)

Sei — pacyeTHas ceiCMMYHOCTb yvacTka 0, 7, 8, 9 6annos;

Kw —  KONUYEeCTBO Uuknuyeckmx 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 — k03 ULMEHT ycnoBun paboTel guadparmel, WBa 6eTOHMPOBaHWSA U Op.

PekomeHaauumn

Ona yyeta UMKAMYHOCTU Harpy>XeHWn, CHUXKEHWS COMPOTUBIIEHUSA cpe3y MO TEeXHONOrM4YecKoMy LWBY B
COOTBETCTBUMU C [8] pekoMmeHayeTcs:

a) KUS_a=0.9 npwu cneuunansHon o6paboTke wBa nHave KUS_a=0.7;

b) npu pacyetHon cericmmnyHocTu: 7, 8, 9 6annoB - COOTBETCTBEHHO:

KUS _b=0.9, 0.75, 0.6; npu otcytctBun KUS_b=1.0;

C) MpW HanM4MM B CEYEHNM PacTBOPHOIO LLIBA - NpU CENCMUYHOCTN 7, 8, 9

KUS ¢ =0.7, 0.6, 0.5.

d) onsa nycToTHbIX 1 pedpuctbix anemeHToB: Kus_d=0.9;

Mpn HanuUumMn HecKkonbkMX M3 NepeyncneHHbIX (akTopos B rpynnax a), b), c¢), d),... obobeHHbIn
KoadppuumeHT KUS onpefenseTcsa Kak:

KUS =KUS_a - KUS_b - KUS_c - KUS _d - ....-KUS _j;
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Pe3synbTaTthl pacyeTa (NOBTOPSIOTCA NO KONUYECTBY 3TaxeMn)

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 obxatusa mnameHsemas ot 0 go Nlim (npegensHon);

3KCLIEHTPUCUTET NpunoxxeHunsa npogonbHom cunel Ni (B meTpax);

[eiicTBYIOLLEE KacaTenbHOe HanpshkeHue (Tc/M°);

pacyeTHOe 3HayeHne NPoOYHOCTU AnadparMbl Ha CABWT;

npoYHoCTb No EanHomy ctpontensHomy kogekcy CLUA (dbopmynsl UBC) 1973r;
NpoYHOCTbL No opmynam Barda F., Hanson J., Corley G., 1977r.;

npoyHocTb No popmynam Hernandez O.B., Zermeno M.E., 1980r;

NPOYHOCTb Mo popmynam Tassios T., Lefas J., Lulurgas S.1982r;

NPoOYHOCTL Mo opmynam Hirosawa M. (B Bepcun 1.05.0 u Beiwe) 1980r.;
npoyHocTb no ¢opmyne ATC-3 (BpeMeHHble pekoMeHaauuMuM no NpOeKTUPOBAHUIO
CENCMOCTONKNX 3aanHnn) 1978r.;

NPOYHOCTbL Mo doopmynam CmunpHoBa, 3anecosa 1990r.;

npoYHoCTb Mo gopmynam PCH-13-87 n moandukaumm [7,8] 1990r.;
aerpagaumsi peakumm npy UMKNM4YeckomMm Bo3gencteumn Arn;

cpegHee 3HayeHue nNpodHocTu guadparmel: TUc=(TUL+..+TUi5)/i;

pacyeTHas MMHMMAarbHas MPOYHOCTb AuadparmMbl HA COBUM C YY4E€TOM LMKIIMYHOCTU
(oerpagaunn peakuun):

TUR= ( TUc+TU1+.,.+TUi-Tmax—Twmin) / (i-1) — Dtau;

koadppuumeHT BnusHUA casura ALFA =Mi/(Qi*L )  [a4];

MakcuMarbHas HopMarbHas cuna npy OAHOOCHOM CXaTuu;

npeaenbHas HopmanbHas cuna obxartvs npu g ;

npegenbHoe 3HaYeHWe COBUIOBOW CUMbl C YY4ETOM LMKIIUYHOCTM, MOJSIHOTHI 3MOpbI
HanpsbkeHun B 6eToHe 1 ycnoBui paboTbl AnadparmMel, WBa 6€TOHNPOBaHUSA 1 Op.;
npegenbHoe 3HavyeHne nsrnbaroero MomeHTa Mxz B 1¢'w;

cABvroeasi cuna Havana TpelmHoobpa3oBaHUs B TOHHaX;

OPUEHTUPOBOYHAS LUMPUHA PaCKpPbITUS MarmcTpanbHOW TPELHbI B MM;
MaKcMMarbHbI Yron nepekoca gMadparvbl B pagnaHax;

MaKkcuMMaribHble NepemMelleHns Bepxa guadparmbl BOoNb ocu X B MM;

AeNcTByloLLEee cpeHee HopMarnbHoe HanpsbkeHue obxatusa (NZ);

MaKcuMMaribHOe HarnpsbKeHue cxaTus B norioce 6eToHa;

OTHOCUTEINbHAsA ANMHA CXaToro CEYEHUs;

rmaBHOE pacTarmBaroLlee HanpsbkeHue (1-9 rmaBHas nnoLagka);

rmaBHOe CXMMatoLLlee HanpsKeHue (2-9 rmaBHas nnowaaka);

Yron HakmoHa MarucTparnbHOM TPeLMHbl B rpagycax (MONoXUTENbHOE 3Ha4YeHne No
YacoBOW CTperkKe);

MaKkcuMMaribHble U MUHUMarnbHble (hnOpPOBbIE HAaNPSXKEHNS;

K03 MUMEHT 3anaca NPOYHOCTM Anadparmbl.

PesynbTtaTbl 0hopMNSIOTCS B BUAE OTYETA NPU HAXXaTUM Ha KHOMKY 3anucka.
PacueTHasi npoyHoCcTb AuMadpparmMmbl Ha CABUN C YY4ETOM LMKIMYHOCTU ONpenensieTcsl Ha OCHOBaHUM
3aBMCMMOCTEN, NPUBEAEHHLIX B HMKecneayroLlen Tabnuue.
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OCHOBHbIe 3aBUCUMOCTH NMPOYHOCTU CTEHbI

PacyeTHble 3aBMCUMMOCTM 0O603Ha4eHne
B pesynbTaTax
1. 3aBucmmocTtn UBC (EguHbii cTpounTenbHbi kog, CLUA) [9]:

Tu = Tc +ThTsy; TU1

0,25(, ¢ + o)

0,05.f¢ +(0.10, /f¢ +0.260)/(as - 0.5)

2. 3aBucumoctn bapael u gp. (Barda F.,Hanson J.,Corley W.) [9, 16]

rae tc = min{

1, =0.2.[f. (3.2—ag )+ 4o, +p,fsy- TU2
3. 3aBucumocTu 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 Npun as >1.25;

1 5
Ts = Ph(as - 4jfsx+Pv[4_as)fsy npu 0.25<ags <1.25;

1s = pyfsy Npn as <0.25.

4. 3aBucumocTn Taccuoca u gp. (Tassios T., Lefas J., Lulurgas S. ) [9, 18]

tw=050-01a2 | [fs + 00+ pyfsy] MPMas>1.25

1 TU4
Tu 20-6\E+thsy+200 npu g <1.25.
5. 3aBucmmocTtu Xupocasebl (Hirosawa M.)
0.0679(100pl) %) (f_+180
. =0.08 (100pl)™(f ), 2.7 fpnfay +0.1c0 |. TUS

\Jas+0,12

6. 3aBucumoctn ATC-3 (BpemeHHble pekomeHOauuu rno MpoeKTUPOBaHUIO CEWCMOCTOMKUX 30aHuNR,

CLUA)
14 = 0,165, fc +0.2500 + ppfsy <083, fc - TU6
7. 3aBucumoctn CmupHoBa, 3anecoBa. [locobve NO NPOEKTUPOBAHMIO >KUIbIX TU7

3gaHun/ ULHUW3I xunuwa. [8]
8. MogudmumpoBaHHbie 3aBnucumoctn PCH-13-87 anga Pecny6nvkun Mongosa [12, 19]

n
Qu = Quc + 2 RSWiAswi<y Qi TUs
i

roe:

Tc — MPOYHOCTbL nonoc 6eToHa mexay TpellvMHamu, COnpoTUBIIEHWE U3rMby U COBWTY W HarenbHbIN
achbekT 6eToHa ¢ TpelmnHamu;

Tg — MPOYHOCTbL apmaTypbl Anadparmsl C TpeLHaMu;

As — KO3(pPULMEHT BNUAHMA casura ag = M/(Q~L) [ALFA]J;
fc — npouHocTb 6eToHa Ha cxatue no 2-my NC B (MIMa) [RBC;
fr — npouHocTb BeToHa Ha pacTsxkeHue no 2-my MC B (Mla) [RBR;
fsx — HOpMaTUBHBbIV NpeAen TeKy4ecTn ropu3oHTanbLHoM apMaTypel [RAXT;
fsy — HOpPMaTMBHbLIN Npeaen Teky4decTu BepTMKanbHOMW apMmaTypbl [RAZ];

175



BnekmpoHHbIlt ClNPagoyYHUK VIHXeHepa

Py — KO3PDULMEHT ropn3oHTansHoro apMuposanms (%Fx/100) [FAXT;
p, — Ko3dULMeHT BepTUKanbHO apmupoBarus (%Fz/100) [FAZ];
p| — k03hpurumMeHT okanmnsowero apmupoBaHus (%Fok/100) [FOK];
O — CPpedHue HanpsbkeHns obxaTus [SO];
T, — poyHoCTb Ha casur cTeHbl B (Mla) [TUR].

B cooteetctBMM C 3aBucumoctamu Tassios T., Lefas J., Lulurgas S. [9, 18] HanpsbkeHusa Hadvana
TpewmHoobpasosaHus B (MIMa) npu a, >1 GyayT:

ter = 0.3(2.6 —as?)-|(0.1+ 20pv). [f, +2pv?-10* ], wiave
ter = 0.5(1.5-as?)-[(0.3+20pv). [f, +3pv?-10°|

YYyeT UMKNMYHOCTM AENCTBUS CENCMMYECKUX BO3AENCTBUW NPUHAT MO MAeanusnpoBaHHOW Mogenu
rmcTepesunca xene3obeToOHHbIX CTEH.

o — AN M QA (V)
Nl

aN|

-

T| Eokakim

Fx

MapameTpbl AehopMUPOBAHUA CTEHDI:

0- yrnoeas /J,ecbopmau,ml; TUC — npegenbHble yCpeHEeHHble KacaTellbHble HanpaXeHnd; Tn/Tl -

CHWXEHMe peakuuu nocne n — UnKnoBs ¢ amnnutygon *0; AV — gerpagaums peakuum (ATn ).

Puc. 13.3
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WpeanusnpoBaHHas Mmogenb ructepesunca.

1 — CkeneTHas KpuBasi LMKIMYECKOrO HarpyXeHus npun narmbHom xapakrepe pabotbl; 2 — CkeneTtHas Kpvsasi
LIMKNNYECKOTrO Harpy>XeHns npu caBuUroBoM xapakrepe paboTbl; Ter _ YcpeaHeHHble KacaTernbHble

A
HanpsXXeHus Havana TpeLwnHoobpasoBaHus; N — Nerpagauus kacaTenbHbIx HanpsbkeHuin [DTAU]

. AT +Bd4\./ﬁ'c
NPV N-LUMKIOB Harpyxenun; N I' roe

By

— koadhd.Aerpagauun peakumm B COOTBETCTBMM C [9].
Puc. 13.4

O6nacTtb npoyHocTn gnadparmbl o N~Q n N~M Mo BblLLENEepeYNCreHHbIM TEOPUAM NpeacTaBnseTcs B
rpacpuueckom Buae.

=1o(]

ObnacTe npoyHocTH: N Q, N M

M
IP 3600 -3600

B~ L | 3496

=

\

)
) /
————;_—:_.-/——A/ _{__394400_:.@ __i_;_;_?J/ — Uni}w‘

249 4 2494

— i EACHMOCTE N~ G npl M= BB0.0 TC'; MNpacd.= -400.0 TC 3FEEMCHMOCTE M ~M Mo Q= 2000TC

--------- o EAMHOMY CTROMTENEHOMY kofekcy CLUA (UBC)
— 10 SEEMCWMOCT A0 Barda F., Hanson J., Corley G
No saEMcMMocT an Hernandez © 8., Zermeno M.E
no saBucHMMocTam Tassios T, Lefas J., Lulurgas S
no 38BMCMMOCT an Hirosawa .
M0 SABMCMM . ATC-3(BPEM PEKOMEH, N0 MPOEKT CEHCMOCT SAaHMIAY

nNo FaEMCMMocT AR PCH 13-87 (pMonposa)
oK Frint |

Puc. 13.5 ObnacTtb npoyHocTu gmnadgparmel o N~Q n N~M
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14 PA3AEN «NMPOOABIIUBAHUE»

Pasgen cogepXut nporpamMmMbl pacyeTa ene3o0eToHHbIX NAUT Ha NpogaBnvMBaHMe No NPOU3BOSILHOMY U
NPSIMOYrofibHOMY KOHTYpy. PeanusoBaHbl TpeboBaHus CHull 2.01.03-84*, CHull 52-01-03 n nonoxeHus

Hay4yHo-TexHunyeckoro otdeta [YIT HUMXKB (goroBop Ne 709 ot 01.10.2002 r.). PeanusoBaHbl Takke
nonoxeHnsa Eepokog 2.

[d acnpy. IneKTpoHHbIH CnipaBoyHuK MHike He pa.

SCHRM

SAEKTPOHHBIN CMPABOYHMK MHXXEHEPA

u MporpamMma NpegHasHayueHa 4na pacyeTa kenezoBeToHHLIX NIKT Ha NPOAABAUEAHWE N0 NPOU3EONBHOMY KOHTYPY B
Wnyut cooTeeTcTeMM © TpefBosanuamu CHuM 2.03.01-84%, CHwlM 51-01-2003 u Eepokog 2.

e NpoAdBAMBAHKE NO NPSMOYTOABHOMY KOHTYPY

Mporpamma NpeaHasHayeHa AnA pacyeta xene3obeToHHLIX NAKT Ha NPOAABAMBAHWE N0 NPAMOYTONLHOMY KOHTYRY B
Anacpparma cooTeeTcTemn co CHulM 51.01.03 «HenezofbeToHHbe KOHCTRYKUMKS.

BAUBOHHE |

L]

N
Mpoa

%
=

[+

L~
20

TocTep

"
a

N
NpeaHanpsxeHue

Puc. 14.1

14.1 MNMpopaBnuBaHue NO NPOU3BONILHOMY KOHTYpPY

I'Iporpamma npeaHasHa4veHa Oona pacydeTta ninT nepekpbitna 1 beHp.aMeHTHbIX nnnuT Ha npoaaBiiBaHue.
d)opma KOHTYypa npoaaBiinBaHUA onpenendeTca aBToMatu4eCku B 3aBUCUMOCTU OT TUNA CeYeHUA KOJTOHHbI.
HonyckaloTcs crnegylolme CedeHUss KOMOHH: KPYyrioe, npsiMOyrofibHoe, TaBpOBOE, YrOfIKOBOE U KPECTOBOE.
PasmMepbl KOHTypa MpoAaBfMBaHUSA BbIMMCIISIOTCH B 3aBMCMMOCTM OT 3a4aBaeMoro yrfa HakiioHa rpaHen
nupamMmmasl NpogaBnMBaHUS, KOTOPbLIA MO YMONYaHWio paBeH 45 rpagycam.

He3aMKHYTbIN KOHTYp (Hanuuue npoema B NNMTE UMM pPacrofioXeHWe KOMOHHbI Ha Kpaw MhuThbl)
co3flaeTcsl npu MOMOLLM OTCeYEeHUs OT KOHTypa coOoTBeTCTByloLlero yyactka. OTcedeHus mopenupyetcs
NpsSIMON NHMEN, NPOXoAsLlen Yepes TOUKy C 3adaHHbIMK KoopauHatamu X 1 Y, a Takke yrioM ee HakmnoHa K
ocu X. MNonoxeHne ocert X 'Y B CEY4EHUAX NOKa3aHO Ha CXxemMax CevYeHUN.
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T "pﬂ,ﬂ,ﬂﬂﬂHHﬂHHE Mo NpoH3B0/AbHOMY KOHTYPY g@g|
[eoMeTpHsa, M H ’W‘
g y ﬂ H |i optibl

Knacc GeToHa B30 <

TonwkHa naMTe! (H)
MepEpHIoEaTE Rbt, /M2 12z

MNapameTpEl 0TCEHEHHA

Knace 400 =
ApHATYPEI
hZﬂ-h'l-f—flJE b1 |30 hi |24 MpHEAzKE ’3—
3 ,21_ ,33— APMATYPE, CH
g he L o
. ,54— ” ,5?— APHATYPbI, CH
h2
33

¥oHnma PezyneTaTel
e X, M ¥, CH Yran,rpas Mnowaas apHATYPBI C 33A3HHBIM 1.71755
1 75 0 a0 F,T 172 LWEraM, CM2

CyMmapHaA NNOWAAE apmaTypel, cmz | 60,0882

I, T*m 1.23
x 75 W |D Wron |90
* -2z
AobaEHTE | M3MEHHTE | ¥AAMHTE | PRt MNogpobHes...

¥ron HaknoHa BOKOBE: rpaHER MHPaMHAE! 35
MPOASENMEAHAA K nA. A0, rpas

Belxoa Cnpaeka | CTUeT |

Puc. 14.2

KOHTyp npogasiinBaHNA pacCYUTbIBAE€TCA Ha nencrene COCpeﬂOTOHeHHOVI cunbl F n cocpefoTOYeHHbIX
MOMeHTOoB Mx 1 My, KoTopble MNPUINOXeHbl B LEHTPE TSXECTU KOJIOHHBbI. I'IpM 3TOM NPUHATO cneaywuiee
npaBuiio 3HaKOB:

nonoxuTenbHas cuna F HanpaeneHa BBepx (BAomMb ocu Z).
nonoxuTeneHole MomeHTbl Mx 1 My nexat B nnockoctax XoZ u YOZ COOTBETCTBEHHO, U AENCTBYIOT
COOTBETCTBEHHO NPOTMB YaCOBOW CTPESKU, €CMN CMOTPETL C KOHLIA 0Cel COOTBETCTBEHHO Y 1 X.

MomeHTbI conpoTuelrieHnAa KOHTypa, BXogduwune B pacyeT, onpegendrTcda B 3aBUCMMOCTU  OT
HanpasJlieHnA OencTBeums 3agaHHbIX MOMeHToB Mx v My

anI pacyeTe y4nTbiBarTCA criegyroline nonoxXeHua:

8)

BCE BblYMCIMEHWS BbIMOMHAIOTCA OTHOCUTENBbHO LeEHTpanbHbiX (HO B oblem criyyae He rnaBHbiX)
ocen KOHTypa X 1 Y, NPOXOASALMX Yepe3 ero LEHTP THXEeCTM U napannenbHbIX FPaHsM CeyeHus
(HeKpyrnom) KONOHHBI;

3agaBaemas cocpefoTodeHHas cuna F npunoxeHa B LEHTPe TAXKECTU KOMOHHbI;

MomeHT Mx gevictByeT BOornb ocu X (BOKpyr ocu Y), a momeHT My — BAonb ocu Y (Bokpyr ocu X);
He [JornyckaeTcs paBeHCTBO COCPEAOTOYEHHOM CUTbl HYITIO;

AONycKaeTCsi PaBEHCTBO HyNo 000X MOMEHTOB;

NonoXmTenbHble 3KCLIEHTpUCUTETHI pacnonaraTcs B NOMNOXUTENbHbIX 3HaYeHNsX
COOTBETCTBYIOLUX KOOPANHAT;

npv HECOBNaAEeHMN LEHTPOB THAXKECTN KOMOHHbI U KOHTYpa NPOAaBNUBaHNS BblYUCISIOTCA pacyeTHbIe
MOMEHTbI C Y4ETOM MpaBuia 3HAKOB;

NpoBEpKN Hecyluen crnocobHocTn 6eToHa M apmaTypbl B 30He MpogaBnuBaHWS MPOM3BOASATCH MO
MOAYNSIM 3aiaHHON CUMbl U PACYETHBIX MOMEHTOB.

MopGop apMaTypbl NPOM3BOAUTCS, ECINN He BbIMONHEHLI CrieayroLme YCroBus:

i)

2)

3)

F< Fyuits

M M
F X y <1;

+ +
Fo,ut Mbx,uit Mby,ult
M M
x ., ¥y o F
Mbx,ult  Mpy,uit  Fb,ult

Mpy non6ope apMUPOBaHUS BLINONHAETCA CriedytoLLas NpoBepka:

M
F + MX + y <1,
I:b,ult +st,u|t be,ult +Msw,x,u|t Mby,ult +Msw,y,u|t
rae
Fb,ult — npegenbHoe HopMarbHOe ycunme, BOCNpUHUMaeMoe 6ETOHOM pacyYeTHOro NomnepevyHoro
CeYeHust MnuTb;
Mbx,ult — npegenbHbI MOMEHT MO HanpasfeHutio ocu X, BOCNPUHMMAEMbI HETOHOM pacyeTHOro
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nonepeyvyHoro cevYeHmna ninThbl;

Mby,ult — npeenbHbI MOMEHT MO HanpasfeHuto ocn Y, BOCNPUHUMAEMbI HETOHOM pacyeTHOro
NonepeyYHoro ce4YeHust NnThbI;

Fsw,ult — nfpegenbHoe HopMarnbHOe YyCcwunvMe, BOCMPUHMMAaeMoe TOMEepeYHor  apMaTypow
pacyeTHOro KOHTypa NoONepPeYHOro Ce4YeHns NnuTh;

Msw,x,ult — npegenbHbI MOMEHT NO HanpaeBneHuio ocu X, BOCNPUHUMAEMbIA MOMNEpPEeYHON
apMaTypoK pacyeTHOro KOHTypa NONepeyvyHoro ceveHus nnThl;

Msw,y,ult — npegenbHbI MOMEHT MO HanpaeneHuw ocu Y, BOCMPUHUMAEMbIA MONEPEYHOMN

apMaTypoi pacyeTHOro KOHTypa NnomnepeyHoro cevyeHmst NnmThbl.

TonwwuHa NNuTbl He orpaHMYNBaeTCS.

lMpoBepka AENCTBUA MOMEHTOB Ha HE3aMKHYTbIA KOHTYP BbIMOMHAETCHA NPU MUHUMAIbHbIX 3HAYEHUSAX
MOMEHTOB COMPOTUBNEHUIN KOHTYpa WX n Wy.

Bbluncnenne nnowaan nonepevHor apmaTtypbl C 3a4aHHbIM LUaromMm npou3BOAWMTCH Mpu cobnogeHum
cnepfyoLwero ycrnosus:

0 < st,ult < I:b,ult'

Ecrm st,ult > Fb,ult’

npesbiwaem npedesibHoe ycunue 8 6emoHe» 1 apMmaTypa He nogbupaeTcs.

Bcs npomexyTouyHas v OkoHYaTernbHas uHdOpMauus, NofyyeHHas B Xode pacyeTa, Bbl3blBaeTcs Ha
3KpaH npu HaxxaTum kHonku MoapobHee.

Bcs ykasaHHas nHdopmaumsa MmoxeT ObiTb NpeacTaBneHa B Buge otyera.

TO Ha 3KpaH Bblaaetca cooblueHve: «lpedenbHoe ycunue e apmamype

3agaHue NCXOAHbIX AaHHbIX

[nsi onpegeneHus KOHTypa MpoAaBnvBaHus B pa3gene MeomeTpus B COOTBETCTBYHOLLMX MONSAX BBOAA
3agaviTe TUM CeYEeHUs KOMOHHbI, €ro pa3mepsbl, a Takke TOMWKHY NAUTbl NePeKPbITUS.

Ons Toro, 4ToObl Npeobpas3oBaTb 3aMKHYTBIA KOHTYP B He3aMKHyTbii, B pa3gene [MapameTpsbl
oTceyeHuUs B nonsx Beoga X, Y, Yron yKaxuTe KOOpAMHATbl TOYKM W yrofl MoBOpPOTa JIMHUW OTCEYEHUs,
NPOXOASALLEN Yepesd KOHTYP, U HaxXmMuTe KHoMnky [lo6aBuTb. Mpu 3TOM 3agaHHble NapameTpbl 3aMNofHAT CTPOKY
Tabnuubl. KoopanMHatel TOYKM 3a4aloTcs B MPUHATOM CUCTEME KOOPAMHAT, MOKAa3aHHOW Ha PUCYHKE CeYeHus
KOIOHBI.

KoppekTupoBKka 3afaHHbIX NapamMeTpoB OTCEYEHMs BbINOMHAETCS cneayowum obpas3om: BblibepuTe
Kypcopom B Tabnuue MapameTpbl oTCeYeHNUA HEOOXOANMYIO CTPOYKY, 3anNONHNTE B COOTBETCTBYHOLUMX NOMSX
BBOJa HOBble NapamMeTpbl U HAXMUTE N3meHnTs.

Ona ypaneHus 3agaHHOro napaMmeTpa oTcedeHusi BbiDepuTe KypCoOpoM HeOoBXOoOUMYK CTPOYKY U
HaxmnTe Yaanutb (6e3 ykazaHus cTpoku B Tabnuue ByaeTt yaaneHa nocnefHas 3agaHHas cTpoka).

B pasgene Matepuanbl B pacKkpblBaloLWeEMCs CnuUcke BblibepuTe knacc 6eToHa nNnuTbl UM Xe B none
BBoAa Rbt ykaxuTe pacyeTHOe COMpPOTMBIIEHME MaTepuana nnuTbl Ha pacTsxeHue. B packpbiBaroLlemcs
Crncke BblﬁepI/ITe Knacc apmaTtypbl UM e B MNole BBOAA Rsw YKaXunte pacyeTHoe conpoTtuelrieHne
nonepeyYHor apMaTypbl Ha pacTsXKeHME.

B cooTBeTCTByHOLWMX MNONSAX BBOAA YKaXWUTE TOMWMHY 3aUTHOrO criosi 6eToHa W wwar pacTsHyTon
apmarypbl NAnTbI.

B pasgene Harpy3ku 3aganTe Harpysku Ha KOSIOHHY - cOCpefoTodeHHyo cuny F, momeHTbl Mx 1 My.

Mocne BBoga BCceX HEOOXOAMMBIX AaHHbLIX HAXMUTE KHOMKY Pacyer.

PesynbTaTthbl pacyeTa

B none BbiBOAa pe3ynbTaToB BblAaeTcs Nnolaab nonepeyHoi apmaTtypbl, He06XoAUMOoN No pacyeTy —
nnowaab apMatypbl C 3ajaHHbIM LLarom 1 cymMmapHas nnowazb apmarypsi.

PeaynnTatel pacueTta g]

u ’W M Fb,ult ’m T Fsw,ulk ’W T
W ,m M2 T, ult ,m T*M P, 2, ulk ,m T
iy ,W Mz by, ulk ,W M M, i, il ,W T
Rsw |290614 o

w=FIFb, WtV Mb, Ulb-+My Mby, ule | 1 qsw |49.9146  Tin
s ’W CME
Asw_surm 600882 cHZ

Puc. 14.3
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Ecrm st,ult > l:b,ult’

npeebiwaem npedesibHoe ycusiue 8 6emoHe.

Bcs npomexyTouHasi u okoHYaTenbHas MHdopmauusi, NonyyYeHHass B XO4e pacyeTa, Bbl3blBaeTcsl Ha
3KpaH npu HaxkaTum kHonkn NMogpobHee.

Mo pe3ynbTaTtaM pelueHust 3aga4m coctaensietTcs OTyerT.

TO Ha 3KpaH BblaaeTca coobuieHue: «[lpedenibHoe ycusnue e apMamype

14.2 NMpopaBnuBaHue No NPAMOYrofibHOMY KOHTYpY

Hporpamma npegHasHadyeHa ana pacyeTta ninuT NepekpbiTua n Cb)/H,EI,aMeHTHbIX nnnT Ha nNpoaaBriMBaHue
OT AencTeus COCpGﬂ,OTO'—IGHHOVI Cunbl 1 coCcpeaoTO4YEeHHbIX MOMEHTOB.

T MpoarimBanke No NPAMOYTOEHOMY HOHTYPY @

[2aMeETpHA, CH
¥ron HaKknoHa DoKOBkL

PazMepkl KOnoHHBL: o
rpaHer NMpaMasl

NPOAAENHEaHKHA K N, X0
by [s0 a [ 2
al 45 rpas
TonwkHa
30
nnuTel, H
b1

CEMA PACHETHELX KOHTYPOE NONEPEHHOND CEHEHHA MPH NPOASENHESHHH:
" KONOHHA EHYTRH MAMTL (3aMKHYTHIA KOHTYR);
(™ KonoHHa ¥ KPaA NAMTE, N3PaNNENEHOr0 ook Y (HESaMKHY TEIR KOHTYR); tY
(% KONOHHE ¥ KPaA NAMTEI, NAPANNENEHOrD OCH ¥ (HE3EMKHY TEIR KOHTYR); bi
" KONOHHA ¥ YT Na NPAMOYTONEHOH NAKTE (HESAMKHY THIA KOHTYR); | at _'x
" KONOHHA EHYTRH NAKTLI BENH3H OTEEPCTHA (HEZaMKHY TIR KOHTYD) + —+
(™ Topew cTEHEI BHYTPH MAMTE (HE3aMKHY TEIR KOHTYP H3 TPEX YYacTKOE); oy
(™ Topew cTeHb! ¥ KPaA NAMTE (HE3aMKHY TEIR KOHTYP 3 ABYX YHaCTKOE); 1 —+
" nKTa ¥ ¥rna cTeHsl (HE3aMRHYTEIR KOHTYP H3 TPEX yHaCcTKOE).
Cx, M Cy, M | 12 a0, c | ba, cm
Hopis! CHWM 52-01-0% ¥eornma PesynbTaThl

. Mnowaae apHaTypbl 1,35975
Knace 2400 - F,T 101 33A&HHBIM WAroM, CM2
SPMATYPEI
CyMMapHaA NNowaas ’—
Knace feToHa E30 - M, 70 | 0.62 SPMATY I, CH2 .57
-0.83

Rbt, T/mz 122 My, TM
MprEAzKa
3
APMATYPE, CM MoapobHes, ..
Lar
10
apMATYPE, CH
PHATYPE, Pacyet | Bilxoa | OTer | Crpaska |
Puc. 14.4

PaccmaTpuBatoTcs criefylolme pacyeTHble cuTyaunu.
1. MNpw B3aumoaencTsmMu NNUTbl C NPSAMOYrofibHON KONOHHOMN:
— KOFIOHHa BHYTPW MIUTbI (3aMKHYTbIA KOHTYP);
— KOFOHHA Yy Kpas NnuTbl, NapannensHoro ocu Y (He3aMKHYTLIA KOHTYP);
— KOFIOHHA y Kpas nnuTbl, NapannensHoro ocu X (He3aMKHYTbIV KOHTYP);
— KOFOHHa Yy yrna npsiMoyronbHOW NAnUTbl (HE3aMKHYTbIN KOHTYP);
— KOFMOHHA BHYTPY NnuTbl BONM3M OTBEPCTUS (HE3AMKHYTBIN KOHTYP).
. Mpwn B3anmogencTsnm NAUTLI CO CTEHOMN:
— TOopeL CTeHbl BHYTPU NANTbI (HE3aMKHYTbIA KOHTYP 13 TPEX Yy4aCTKOB);
— TopeL, CTeHbl Y Kpasi NMNUTbI (HE3aMKHYTbIN KOHTYP U3 OBYX Y4acTKOB);
— nnuTay yrra CTeHbl (HE3aMKHYTbIA KOHTYP 13 TPEX y4aCTKOB).
[MapameTpbl KOHTYpa NPOAaBNMBaHNS BbIYUCNAIOTCA B 3aBMCMMOCTU OT Yriia HaKMoHa rpaHen nupaMmuabl
npoAasnvBaHnNsg, KOTOPbLIA NO YMOMN4YaHuio paseH 45 rpagycam.
He ponyckaeTca paBeHCTBO HYMO COCPefOTOMEHHOWN CUMbI.
HdonyckaeTcs paBeHCTBO Hyst0 060MX MOMEHTOB.
3HayveHnss 3afaHHbIX MOMEHTOB KOPPEKTUPYIOTCH MPOrpaMMHO B 3aBMCUMOCTU OT CMELLEHUS LeHTpa
KOHTYpa NpoAaBnuBaHUs OTHOCUTENbHO LIEeHTPa TSHKECTU CEYEHNST KOMOHHbI.
[ns Harpysok NpUHATO cneayioLlee npaBuio 3HAKOB:
— [MonoxuTtenbHas cuna F HanpaBneHa BBepx (BOoSb ocu Z).
— [lonoxutensHole MmomeHTbl Mx 1 My nexat B nnockocTax XoZ n YoZ COOTBETCTBEHHO, U AENCTBYIOT
COOTBETCTBEHHO MPOTUB YaCOBOW CTPESIKM, €CIIM CMOTPEThL C KOHLI@a OCen COOTBETCTBEHHO Y 1 X.
MonoxutenbHble 3KCLEHTPUCUTETBI pacnonaralTcs B MOMOXUTENbHLIX 3HAYEHUSAX COOTBETCTBYHOLLMX
koopauHar.

N
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MoOMeHTbl COMpPOTUBMEHUSA KOHTypa, BXOAdWMe B pacyeT, onpedensitotca B 3aBUCMMOCTM  OT
HanpaBneHusa AencTBus 3agaHHbIX MoMeHToB Mx 1 My.

lMpu pacyeTe HE3aMKHYTOro KOHTypa Kpas MNuTbl pacnonaralTcs B HamnpaBfieHWM, MPOTUBOMOSIOXKHOM
HanpasneHuto ocen X n'Y.

[MpoBepkn Hecylen cnocobHocTM 6eToHa 1 apMaTypbl B 30HE NpoAaBnuBaHuSa npoussogdatcs 6e3 yyeta
3HAKOB CUMbl N OTKOPPEKTUPOBAHHBLIX MOMEHTOB.

MonGop apmaTypbl NPOM3BOANTCS, €CMNN He BbIMOJTHEHbI YCITOBUS:

D Ry <Ry e
= M M
2) b, x . Y <y
Fo,ult - Mbx,uit Mpy, urt
M M F
3) X 4 y < b

Mbx,ult  Mpy,uit  Fo,ult
Mpu nogbope apmMupoBaHUs BbINONHAETCH NpoBepKa:

Fy My My

" <1.
Fb,ult +st,u|t be,ult +Msw,x,u|t IVlby,ult +Msw,y,u|t

B hopmynax npuHaTel cneagyowme o603HaveHus:
Fb,ult — npegenbHoe HopMarbHOe ycunme, BoCnpMHumMmaemoe 6eTOHOM pacyeTHOro NonepeyHoro
CceyeHus MnuThl;

Mbx,ult — npeaenbHbI MOMEHT Mo HanpasrneHutio ocu X, BOCNPUHMMaeMbll 6€TOHOM pacyeTHOro
nonepeyHoro ce4eHns NNnThbl;

Mby,ult — fpegenbHbIi MOMEHT MO HamnpasneHuto ocu Y, BOCMPUHMMAaeMbI 6ETOHOM pacyeTHOro
nonepeyHoro cevYeHns NNnThbl;

Fsw,ult — npefjenbHoe HopMarbHOe Yycunuve, BOCMPUHMMaeMoe MonepeyHor  apMaTypon
pacyeTHOro KOHTypa NonepevyHoro CeYeHUs nmThl;

Msw,x,ult — npegenbHbI MOMEHT MO HanpaeneHuio ocu X, BOCNPUHUMAEMbIA MOMEPEeYHON
apmaTypoKn pacyeTHOro KOHTypa NonepeyvyHoro ceYeHns NnuThl;

Msw,y,ult — npefenbHbLIA MOMEHT MO HanpasneHuto ocu Y, BOCMPUHUMAEMbIN MONepeyHon

apMaTypoi pacyeTHOro KOHTypa NornepeYHoro Ce4eHus nimThbl.
TonwwuHa nnnuTbl He OrpaHNYMBaeTCS.
BbluncneHne nnowagu nonepevHor apMaTtypbl C 3adaHHbIM LiaroM MPOM3BOAUTCS MpWU coGniogeHun
CreayoLLEero ycroBus:

0'25Fb,ult < st,ult < I:b,ult'

Ecrm F TO Ha 3KpaH BblaaeTcs coobuieHue: «flpedesibHoe ycunue e apmamype

sw,ult > I:b,ult ’
npeebiwaem npedesibHoe ycusiue 8 6emoHe» N apMmatypa He nogbupaeTcs.

Ecnn st,ult < 0'25Fb,ult , TO NIpnHNMaeTcs st,ult = 0.25 Fb,ult'

PesynbTaTthbl pacyeTa

B none BbiBOAa pe3ynbTaToB BblAaeTcs NnoLwaab nonepeyHow apmaTtypbl, He06XoAUMON No pacyeTy —
nnoLwiaab apMaTypbl C 3ajaHHbIM LLAroM U cymmapHasi nroLlagb apMatypsl.

PeaynnTarel pacuera E]
a W ] Fb,ult ,m T Mx1 ,7 T Iyl ,W T
b ’W ] Faw, ult ’W T o ’— M o ’m ]
u W ] b, ik ’m THM b ’— M ¥ ’r (0
Wi ,W M2 Mby,ulk ,W THM B ,— M By ,m M
why |D.520148 o Mew,x,ult | 324548 pay v ,17 ws ,m o
THM

Rsw [29061.4  rfmz  Msw,y,ult | 16,9439 fsw | 135978 Lo
Asw_sum 39.9777 M2

v

uc. 14.5

Bca npomexyTouHasi M OKoH4aTerbHasi MHGOPMaLUus, MoNyyeHHasi B XO4e pacyeTa, Bbl3blBAeTcsl Ha
3KpaH npu HaxkaTuu kHorku Moapo6GHee.
Bca ykasaHHas HGopmauus MoxeT ObiTb NpeAcTaBneHa B Buge OTyeTa.
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14.3 NpopaBnuBaHue no EBpokoay

I'Iporpamma npegHasHa4d4eHa AOnA pacdeTa npaMOYronibHbIX MIUT NepekpbiTUA U NPAMOYIrofibHbIX

dyHOaMeHTHbIX NNUT Ha npopaenuBaHue. B pacyeTe yunthiBatoTca TpebosaHus EN 1992-1-1 (Espokog 2),
OBH B.2.6-98:2009 n ACTY b B.2.6-156:2010 (YkpawnHa), a Takke CH PK EN 1992-1-1:2004/2011 (KasaxcTaH).

ONoOAWONE

PwnpE

PaccmatpuBatoTcst cnefyolime pacdeTHbIe CUTYyaLUU:

KornoHHa BHYTpY NnnThbI.

KornoHHa BHyTpW NnuTbl B6IM3M OTBEPCTUS CPaBa OT KOJIOHHbI.

KornoHHa BHyTpW NnuTbl BO6IM3K OTBEPCTUSI CBEPXY OT KOJIOHHbI.

KornoHHa y neBoro kpas nnuTbl, napannensHoro ocu Y.

KornoHHa y neBoro kpasi nnuTbl, napannenbHoro ocu Y — OTBEPCTUE PacriofioXXeHO CrpaBa OT KOJTOHHbI.
KornoHHa y HWXKHero kpasi NnuTbl, NapannenbHoro ocn X

KonoHHa y HUHero kpasi nuTel, NapannesnbHoro ocu X — 0TBepCTUe PacrnonoXeHO CBEPXY OT KOJOHHBI.
KonoHHa y yrna nnuTbl.

[ns kaxgon pacyeTHOW CMTyaumnn y4nTbIBaKOTCSA CriegyloLlimMe BapuaHThbl:

Bes kanutenn.

Kanutenb kopoTkas — npoBepKa TONbKO MO KOHTPOSNIbHOMY CEYEHUIO BHE KanuTenwu.
Kanutenb annHHas — npoBepka Nno KOHTPOSIbHOMY CEeYeHWIo B npegenax Kanutenu.
Kanutenb annHHas — npoBepka no KOHTPOSIbHOMY CeYEHWI0 NAWTbI BHE KanuTenu.

B 3aBucumoctn ot pa3MepoB BbIHOCaA Kanutenun nporpaMmmMma aBTOMaTU4YECKU BbI6VIpaeT BapunaHT

pacyeTHON cUTyaLuu.

[wanoroesoe OkHO coaepxnT 2 3aknagkn: UcxoaHble faHHbIe n P63yanaTbl.

— _
\_1‘ Mpoaasnvmsanne no Espoxoay @

WcxonHbie aanHbie l PesyneTatel ]

PacuetHeie cuTyawm

KonoHHa BHY TPV NAMTel - I Bes kanuTenu

MeomeToiR, MM

Kozd. skocueHTpMCUTETa 1.15

Mpunoxennaa cvna (Wed), kH  |1800

HY cy [600

H
-
-
T
=1

1773 T

[ R

TonwwHa [7gg
ANATE

MaTepmane

Linmnapyyeckan npodnocTe Getona fok), MMa Mpeasn TexyyecT apraTypel ), MMNa 500

HacTHeIR ko3t GesonacHocT 1.15
Koz, EMMAHMA ANWTENEHLD NPOUSCCOE Ha AnS SpraType fy=)
mpouyHoCTE {3cc)
Kosc. apMuypoBaHA pacTAHYTOR cTanu (pl) 0.005

. War pagpmansHoro aprMMposaHiA (sr). mm 200
YacTHeiR Kosg . GesonacHocT ANA GeToHa frc) 5 FE BT (sr).

War TaHreHumaneHore aprMupoeadia (st), re 300

CpenHes HopManbHoe HaNpAXeHWe & GeToHe ¥ron Mmexay NonepeyHol apMaTypoi i 30
B KpMTMYeCKoM ceveH (Gop), MMa MNoCKoOCTER NNMTEI (3). rpan
OTepEITE... CoxpaHWTE... Pacuet | OTuet |
Omaera Cnpaekxa
& =
Pwuc. 14.6
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\1[; MNpogaenmeanne no Espokogy Li‘z-,l
MexomHble panHele  PesynsTats!

PacyetHan npoyHocT: BeToHa Ha cxatve fod), MMa 20

KospamUmMEHT CHIKEHWA NPoYHOCTH (nu) 0.528

Pac4ETHOE MAKCHMANEHOE CONPOTMENEHME B OCHOBHOM KOHTPONMbHOM nepumeTpe (vRdmax), MMa  [5.28
KAMMTEND | nnuTa

Asw, Mm2 2243.59 3965.41

vEd.c, MMa 3.48485 296352

ul, mm 5592 92 6141.35

R. mm 540 360

uk, MM 2200 3880

Puc. 14.7

UcxopHble gaHHbIe

1. Freomempus

Mpu oTCcyTCTBUM KanuTenNu AormkeH bbITb ycTaHoBMNeH dnaxok bes kanutenwu.
CX — pa3mep KOMOHHbI MO ocn X, MM;

CY — pa3mep KOMOHHbI MO ocn Y, MM;

ax — paccTosiHMe Mexay Kpaem nivTbl U IEBOW rpaHbio KOMIOHHBI MO ocn X, MM;
ay — paccTosiHMe Mexay Kpaem nivTbl U HUKHEN rPaHbio KONOHHbI Mo ock Y, MM;
d — acbdbekTMBHaAA TOMWMHA NANUTbI, MM.

Mpu Hannumm kanutenu (pnaxok bes kanuTenu He ycTaHOBNEH).
H — BbicoTa kKanuTtenuy;

LHX — BbIHOC KanuTenu OT rpaHn KONOHHbI MO ocu X, MM;

LHY — BbIHOC KanuTenu OT rpaHn KOMOHHbI MO ocK Y, MM.

Mpu Hanuunn oTBepcTUN

Lx — pa3mep oTBepcTMs BOOMb OCU X, MM;

Ly — pasmep oTBepcTus BAOMNb OCK Y, MM;

Sx — paccTosiHne BOOMb ocu X MexAy NPaBoW rpaHblo KOMOHHbLI U Onvbkanllen CTOPOHOW OTBEPCTUS, MM;
BbINONHAETCA NnpoBepka cx/2 < Sx < 6*d;

Sy — paccTosiHne BOOMb ocu Y MeXOy BEpPXHEN rpaHblo KOMOHHbI 1 Bnvxanwen CTOPOHON OTBEPCTUS,
MM; BbINOMHAETCS npoBepka cy/2 < Sy < 6*d.

2.Hazpy3ka u Mamepuarnsbi

B — K03 PULMEHT SKCLIEHTPUCUTETA — AN1S KONMOHHbI BHYTPU NnnTbl B=1.15; ANs KOMOHHbI y Kpasd nnauTbl
B=1.4; anga KONOHHbI y yrna nnauTbl B= 1.5; gonyckaeTcsa 3agaHne NPOU3BOSIBHOIO 3HAYEHNS;

Vg — NPUNoXeHHas cuna, kH;

BbeTtoH

fox — UMNMHOPUYEcKast NPOYHOCTbL BeToHa Ha cxaTtune, MMa;

Yc — YacTHbIn koadhdmumeHT B6esonacHocTu ans 6etoHa (Tabn. 2.1N); no ymonyaHuio paseH 1.5;

O¢c — KOI(MUUMNEHT BRUSHWUA ONMTENBHOCTM NPOLIECCOB HA MPOYHOCTb MPU CXaTuW; PeEKOMeHOyemoe
3Ha4yeHue 1.0; moxeT 6bITb 0.8 — 1.0;

O, — CpeaHee HopMmarnbHoe HanpshkeHne B 6€TOHE B KPUTUHECKOM CEYEHUU; MO yMon4aHuio pasHo 0.

ApmaTypa

fyx — Npenden TekydecTn apmatypsl, MlMa;

Ys — 4acTHbIi KoacpduumneHT 6esonacHOCTU AN apmaTypbl; MO yMonyaHuio paBeH 1.15; moxeT ObITb
paseH 1.0;

P — KO DULMEHT apMUPOBAHNUS PACTAHYTON cTanu;

S, — Lar pagnanbHOro apMMpoBaHNs, MM;

St — Llar TaHreHunanbHoOro apMmpoBaHus, MMm;

o — Yron mexagy nonepeyHon apmaTypomn 1 NocKOCTbIO MAUTHI.

Bce Heobxoanmble BbIYMCIIEHMS BbINOMHAKOTCA NpU HaxkaTum kHonku Pacuer.

Ecnn LHX > ax w/vunu LHY > ay, To pacyeT npekpaliaetca un BblgaeTtcs coobuieHue: «Kpan kanutenu
HaxoauTcs 3a npegenamu NanTbi».

Ecnn Sx < LHx u/unmn Sx < LHX, To pacyeT npekpalwiaeTcs 1 BbigaeTcsa coodueHne: «BbiHOC KanuTenu
NpPeBbILLAET PaccTOsIHME OT rpaHn KOMOHHbLI 4O OTBEPCTUSA».
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Pasden «lpodasnusaHue»

PesynbTtathbl

anI BbI30BE€ 3aKnaaku Pe3yn|=TaT|=.| BbIBOOATCA OCHOBHbIE€ pe3ynbTaTbl pacyeTa.

B cooTBeTCTBYHOLLMX NONSAX BLIBOAATCS:

fcd — pacueTHas npo4HoCcTb 6eToHa Ha cxkaTtue, Mla;

NU — KO3(PPULMEHT CHUKEHUSA MPOYHOCTY;

VRd, max — pacyeTHOe MakcMMarbHOe COMpPOTUBIIEHNE B OCHOBHOM KOHTPOMbHOM nepumetpe, Mla.

B Tabnnue BbiBOAATCS:

ASW — pacyeTHas NroLLaab apMaTypbl B OCHOBHOM KOHTPOMLHOM nepumeTpe (u1), Mm?;
VEd, ¢ — HanpsxeHne no rpaHu KonoHHbI, Mra;

Ul — OCHOBHOW KOHTPONbHbIN NEPUMETP, MM;

R — pagunyc yrnoBbIx 3aKpyrneHuin OCHOBHOIO KOHTPOSMbHOMO NepuMeTpa, MM;

uk — nepnmeTp cevYeHUs KOMOHHbI, MM.

[l — - Rl
‘_* Mpoaaenusanue no Espoxkogy ﬂ

MexogHsie ganHele  PesyneTats

PacuyetHan npouHocTe GeToHa Ha cxatve fod), MMa 20
KoampUUMEHT CHUXEHWA NPo4HOCTH (Nu) 0.528

PacueTHoe MEKCMMENEHOE COMPOTMENEHUE B OCHOEHOM KOHTRONEHOM nepumeTpe (vRd ma<), MMa  |5.28

Kan1TENS | nnuTa
Asw, mm2 224555 356541
vEd.c, MMa 348485 296392
ul, mm 585252 £141.95
R, mm 540 360
ke, vm 2200 3880

Puc. 14.8

Mpun HaxaTum kHomkn OTYeT popmupyeTcs M BblBogUTCA oTyeT B dhopmaTe html. OTyeT cogepxut Bce
NMPOMEXYTOUHbIE U OKOHYaTEbHbIE pe3ynbTaThl, CHabXeHHble He0OXOAMMBIMWU KOMMEHTaPUAMMU.

-
" Hosocrn - nocree o X Y A_ Becrnu: Grryaumnma Yo V. | UKRNET: e nosocrn Y. I8 Koraa yromer apana? | X ) [/ Mpogaeneane 1o Exp: % YL}

C A [ filey//C/Users/Public/Documents/LIRA%20SAPR/Espri%202014/ProdEuro/ProdEuro.html 7% =
i Cepancw [ fuaexe [ Mowra @ UKRNET: Bee wosac.. [ Opyrve saknagen
d 2dhdberTHBHAA TONWMHA MAMTBI 180 -
ILHX [BsiHOC KanuTenn oT rpaHn KONMoHHsI No ocu X 200
LHY [BEIHOC KanuTenn oT rpaHin KONoHHsI No ock Y 220
H BoicoTa kanuTenm 90
Matepuansi
(fck LivnuHapuueckas npodHocTs BeToHa, MMa 30
lace Koadh. BnmAHMA ANHTENEHbIX NPOUECCOB HA MPOYHOCTE 1
yc YacTHolit koad). GesonacHocTu gna GeToHa 1.5 -
Gep CpefHee HOPMANbHOE HANPAKEHUE B BETOHE B KPUTHUSCKOM ceueHnn, MMa ]
IFyk Npepen Tekyyectu apMaTypel, MMa 500
ys HacTHblit koad). GesonacHocT AnA apMaTypol 1.15
P! Ko3dh. apMvposanna pacTRHYTOR cTanu 0.005
ST LLiar paguanbHOro apMHpoBaHKA, MM 200
st LLar TaHreHUWANBHOTO apMUPOBAHHA, MM 300
a [¥ron mexay nonepeuHoii apMaTypoit U MNOCKOCTB MNUTHI, rPaj 90
Harpyska
B HKu)m 3KCUeHTpUCHTETa HLIS
IVEd Hl'lpvmnmeHHaﬁ cuna, kH HISOO
Pe3y.IbTATBI pACTIETA
(fed PacueTHas NpouHOCTs BEToHa Ha cxaThe, MMa 20
[nu KoadipnumenT chimxenns npourocti 0.528
VRd,max PacyeTHoe MaKcHManbHOe CONPOTUBNEHNE B OCHOBHOM KOHTpONbHOM nepnmeTpe, MMa 5.28
kannTens nnnTa
ul [OCHOBHOM KOHTPONBHBIA NepUMETp, MM 5592.92 6141.95
vEd,c HanpsXeHWe No rpaHi KonoHHol, MMa 3.48485 2.96392
vRd,c PacueTHoe conps np 6e3 apmaTypsl, MMa 0.550655 0.591891
vm [MuHnMansHo gonycTmoe conpoTuenenie GeTowa, MMa 0.486553 0.542218
vEd HanpsxeHue B 0CHOBHOM KoHType, MMa 1.37078 1.87237
uo MpeaentHbIA NEPUMETP KOHTYPA 30Hbl 3PMUMPOBAHUA, MM 13922.8 19429.3
Rp Paguyc 3aKpyrneHnid NpeenbHOro NEPUMETDE, MM 1460.74 2204.74
[Fywd, ef PthdhekTUBHOE pacueTHOE CONPOTMBNEHWE NONEPEYHOI apMaTypsl, MMa 317.5 295
[Asw [PacyeTHas nnowane apMatypel, MM2 2249.59 3965.41
|Asw/ul MoroHHas NAoWwane apMaTypbl HAa OCHOBHOA NepUMETD, MM2 0.402221 0.645628 -

Puc. 14.9
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BAnekmpoHHbIlt ClNPagoyYyHUK VHXeHepa

14.4 MpopaBnuBaHue no Hopmam CHB 5.03.01-02

Mporpamma npefHasHayeHa [nNs pacdeTa MpPsSIMOYrOfbHbIX MAUT MNEPEKPbITUS U MPSAMOYrOfbHbIX
dyHOaMeHTHbIX NNUT Ha npogaenuBaHue. B pacyeTte yuyutbiBaloTca TpebosaHua Hopm Pecnybnuku benapycb
CHB 5.03.01-02.

PaccmatpuBaloTcsa cneayolime pacyeTHble CUTyaunmn:

. KonoHHa BHyTpu NnuThl.

. KonoHHa BHYyTpy nnutbl BONM3N OTBEPCTMSA CNpaBa OT KOMOHHbI.

. KonoHHa BHYTpY nnutbl BONM3N OTBEPCTUS CBEPXY OT KOJNTOHHbI.

. KonoHHa y neBoro kpasi nnuThbl, napannensHoro ocu Y.

. KonoHHa y neBoro kpas nnuTbl, napanfenbHoro ocu Y — 0TBEPCTUE PacnofioKeHo
crpaBa OT KOJIOHHBI.

. KonoHHa y HWxHero kpas nnutbl, napannensHoro ocu X

. KonoHHa y HWXHero kpas nnuTbl, napannensHoro ocu X — oTBEPCTUE PacnonoXeHo
CBEpXY OT KOJTOHHbI.

8. KonoHHa y yrna nnuthbl.

AP WN -

~N O

[ns kaxgow pacyeTHOW CUTyauum y4nTbiBaKOTCS Criegylolime BapuaHThbl:

1. Bes kanuTenw.

2. Kanutenb kopoTkas — LH < 1.5*H.

3. Kanutenb cpegHsa — 1.5*H < LH < 1.5%(d+H).

4. Kanutenb gnuHHaa — LH >1.5*%(d+H). B aTom cnyyae BbINOMHAETCA NpoBepka OBYX KOHTPOSbHbIX
CeyeHVn — B npeaernax kanuTenu v BHe Kanutenw.

3peck d — paboyas BeicoTa NnuThl; H — BbICOTa Kanutenu.

B 3aBucmmocTtn ot pa3MepoB BblHOCa Kanutenun nporpaMmmMma aBTOMaTU4eCKu Bbl6|/|paeT BapunaHT
pacyeTHON cuTyauuu

[nanoroBoe okHO codepuT 2 3aknagku: VicxogHble faHHble 1 PesynbTaThl.

Vcxoprsie parHoe I PesynsTam! |

Pacuemnie cutyawm

iy e vk 10 e

Ko3®. axcueHTpucuteTa 15

Cuna nponasnusarma(VSd), kH |500

LHY ax |400

TonwwmHa 180 300
ay
Koan nnutel naMTL! (d)' l

Marepuans:

Knacc Getora C30/37 - I Knacc apmatyps! $240 j'
Bua apMaTypHOro Kapkaca Basarsi Kapka: v |

Yacmbm ko3¢, 6esonacHocm ana Getona fyc) |1-5 Gacnait e
THBIA KO3®. BesonacHoc anf

apmatype! {ys)
Koa®. apmuposanus pacTaHyToi ctanu (pl)

Cpeariee HOpMansHoe HanpaxeHme B 6eTorHe

B KpUTMINECKOM Ceserm (Gep), MMa PamanbHbiit war apmatypb! (sw). mm

Omxpbims... CoxparmTs... Pacuer |

Omvena = Cnpasxa

Pwuc. 14.10
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UcxoaHble paHHbIe

1. F’eomempus

M3 cnncka Bblbupaetcs Tpebyemas pacuyeTHasa cutyauus. [Mpu OTCYTCTBMM KanuTenn OOJMKeH ObITb
ycTaHoBneH dnaxok bes kanutenu.

CX — pa3mep KOJTOHHbI M0 ocn X, MM;

CY — pa3mep KOJOHHbI Mo ocn Y, MM;

ax — paccTosiHMe Mexay Kpaem NnnTbl U NEBON rpaHbio KOMOHHbI MO OcK X, MM;

ay — paccTosiHne Mexay Kpaem NnnTbl U HUKHEN rpaHbio KOMOHHbI Mo ocn Y, MM;

d — pabouas TonwuHa NAnTbl, MM;

lMpu Hanuyuu kanumesnu (dpnaxok bes kanutenu He ycTaHOBIEH).
H — BbicOoTa kanutenu;

LHX — BbIHOC KanuTenu oT rpaHun KONOHHbI N0 ocK X, MM;

LHY — BbIHOC KanuTenu oT rpaHun KONOHHbI No ocn Y, MM;

lNpu Hanuyuu omeepcmus

Lx — pa3mep oTBepCTMS BAOMb OCU X, MM;

Ly — pasmep oTBepcTus BAOMb ocu Y, MM;

SX — paccTosiHne BOONb OcK X MeXay NpaBoi rpaHbio KONMOHHbI U Brivkallien CTOPOHOW OTBEPCTUS, MM;
OOJPKHO BbINONHATLCS ycnosue cx/2 < Sx < 6*d;

Sy — paccTosiHue BAonb ocu Y MeXay BepxXHeW rpaHblo KOMOHHbI U Grnvkalilieln CTOPOHOW OTBEpCTUS,
MM; OOJIKHO BbINOMHATLCS YCIOBUE.

2. Haepy3ka u Mamepuarnbi

B — KO3(bDULMEHT IKCLEeHTpUCMTETa: ANS KOMOHHbI BHYTPY NAnTbl — 1.15; ANa KONOHHLI Y Kpasd NnnTbl —
1.4; ANS KOMOHHBI Y Kpas NnuTbl — 1.5; MOXXHO 3aAaTb CBOE 3HAYEHUE;

Veg — NPUNoXeHHas cuna, kH;

GemoH

Knacc 6eToHa BbIOupaeTcs M3 cnucka. Hanpumep, C
Yc — YacTHbIN k03 durLMeHT Be3onacHoCcT! Anst 6eToHa; MO yMOnyaHuio paBeH 1.5;

O, — CpeHee HopMmarnbHoe HanpshkeHue B 6eTOHE B KPUTUYECKOM cedYeHun; no ymondaxuio = 0.

30/37

Apmamypa

Knacc apmatypbl BeibrpaeTcd u3 cnucka. Hanpumep, S400.

M3 cnncka BbibrpaeTcsa BU4 apMaTypHOro kapkaca — BA3aHbli UM CBapHOW.

Ys — YacTHbI koadduumeHT 6esonacHoCTM Ans apmaTypbl; MO ymonyaHuio paBeH 1.15; moxet
6atb = 1.0;

pl — KOS DPULMEHT apMNPOBaHUSA PACTAHYTOMN cTanu;

SW — LLUar apM1UpoBaHnsi, MM.

Bce HeobxoaMMble BbIMMCMEHMS BbIMOSTHAOTCS MPU HAXXaTumn KHonku Pacyer.
Ecnu LHX > ax w/unu LHY > ay, To pacyeT npekpaiiaeTtcs u BbiaaeTca coobueHne: «Kpan kanutenm
HaxoguTcs 3a npegenamMu NAUTbI».

Ecnn Sx < LHx n/vnn Sy < LHy, To pacyeT npekpaliaeTtcs n BelgaeTca coobuieHne: «BblHOC kanuTenu
npeBbIWAET PacCTOSIHNE OT rPaHU KOJSTIOHHbI 10 OTBEPCTUSA».

Pe3ynbTaTthbl
Mpu BbI3oBe 3aknagkn Pesynbrathbl (pyc. 14.11) BoIBOAATCA OCHOBHbIE pe3yribTaThl pacyeTa.

B Tabnuue BbiBOAATCS:

Asw — pacyeTHas nnoLwlagb apMaTypbl B OCHOBHOM KOHTponibHOM nepumeTpe (U), Mm2;

vSd — NOroHHOE ycunune nNo KOHTPOSIbHOMY KOHTYpPY, H/MM;

vRd,C — pacyeTHOe NOroHHOE CONpPOTMBIEHWE NpoAaBnMBaHuio 6eToHa 6e3 apmatypsbl, H/MM;
U — OCHOBHOWM KOHTPOJIbHbIN NEPUMETP, MM;

R — pagunyc yrrnoBbIX 3aKpyrieH1in OCHOBHOIO KOHTPOJIbHOMO NepMMeTpa, MM.
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WMcxopHElE OaHHEE Pesrnhmmll

Asw, M2 47061 135874
v5d, Hivam 396.028 N32962
vRd_c, Hsm 352.789 211.403
U, ram 1833.81 239646
R, ram 185211 47521

| [MpureyaHa

Puc. 14.11

Mpn HaxaTum kHonkn OTYeT dhopmmpyeTcs U BbIBOAUTCA OTYeT B chopmarte html (puc. 14.12). Otyer
COOEPXKUT BCE NPOMEXYTOUHbIE U OKOHYATENbHbIE pPe3yNnbTaTbl, CHAabXeHHble HEOGXOANMbLIMU KOMMEHTaPUAMMU.

Mpoaasaneanne (beaapyes)

Hcxoansie TaHHBIE
KonouHa y yraa nnute
KanuTens AnMHHAA
FeomeTpuA, MM
lex PasMep KONOHHE NO ocH X 450
cy [PazMep KONOHKHE N0 OCH ¥ 500
[a Patiouan TonummHa nanTe! 180
LHX [Bo1HOC KanWTENM 0T rpanmM KoONoKHs! NG ocA X 520
LHY ”—Bnmoc KANATEnH 0T FPaH KONoHHN No oA Y 560
H |[Bracora canuTenn
|[PaccTosmme mexay kpaem nauTEl W NeBoR rpaHBI0 KONDKHE! N0 OCH X [s00
ay PaccToRMume MeXAY KPAEH NANTEI W HIKHER MPaHBID KONOHHE! N0 OCH Y [300
Matepuansi

Knace Gatoa |lC30}J?
[Knacc apmatypel [[s240
Big apHaTypHOro Kapkaca [Brzanmn Kapxac
fek HOpHMATHBHAR APouHOCTE GeToMa Ma cxaTue, MMa 30
fetk HopHaTHBHaA Np GeTona Ha p MNa H
fctm MpousocTe GEToOHa H3 PACTRAMEHWE, YCTAHOBNEHHAR ANA NPOeKTUPOEaHUA, MMa 2.9
Fywd PacueTHO® CONPOTMBNEHNE NONEPELHOR APMATYPol, H/nM2 174
ye HacTHeiA ko3d. GesonacHocTw gnA GeTona 2.5
Gep CpeaHee HopManbHoe HanpAxeHne B BeTOHE B8 KPUTHYECKOM cevenun, MMa o]
Vil HacTHbli Kosd. Ge30NACHOCTH ANA ApHATYPS 1.15
el Koadh. apHUpoBaHMA PACTAHYTOR CTanmM 0.02
5w PagmancHoii War apMUpoBaHMA, MM 100
| i Harpy3ska
3 [[koadp. axcuentpucutera 15
F:sa ][Cvma NPoAaBNMBaHna, KH |500

PeavaeTaTsl pactiera

b:sd,k [Ycunue no KoHTYpY Konossel, H/mM= "925_926
[Fed PacueTHaR NPOMMOCTD GaToMa M3 cwaTue, MMa

nu Ko3pPUUHEHT CHUREHUA NPOUHOCTH ||E525
vmax [PacueTHO® MAKCHMMANDHOE YCHAME B OCHOBHOM KOHTPONBHOM NepuMeTpe, HiMM ”1.?95.2

v {OCHOBHOM KOHTPONEHEIA NEPUMETP KOHTYPA, MM 1893.81 [2396.46
vSd MOoroHHOe YCHAHE NO KOHTPONEHOMY KOHTYPY, H/MM [396.028 "312.962
vRd,c NOTOHHO® CONPOTHBAEHWE NPOSABAMBAHMK B3 APMATYPSI, H/uM 352.789 [211.403
vmin AOMYCTHMOE Conp: npogas Ge3 apuaTypel, H/Mm 205.652 ] 156.522
pw,min [MHHMMaNDMBIA K0! MUWEHT 3pHUPOBAHNA 0.00193333 |0.00193333
psw b IpHMp 0.002485 0.00583671
Aswl pacueTHaR p ypod, MM2 o (]

AW FACUGTHAA NNOWAAL APMATYPEI, MM2 470.61 1398.74
Asw/ul MoroHHan NAOWaNes ApMaTYPsl Ha GCHOBHOMA MEPUMETP, MM2 0.2485 0.583671

Puc. 14.12
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15 Mporpamma «TOCTEP»

TOHKOCTEHHbIe CTepxHeBble CUCTEeMbI

I'Iporpamma npegHa3HadyeHa ana Crtatu4ecKoro pacyeTta MIOoCKMX U NMPOCTPaHCTBEHHbIX TOHKOCTEHHbIX
CTEepPXHEeBbIX CUCTEM B YCITOBUAX CTECHEHHOIO Kpy4eHus.

[d acnpy. AnexTpoHHbIH CnpaBouHuk MHke He pa.

SENRK

DAEKTPOHHbLIM CMPABOYHUK UHXXEHEPA

EQ Tocrep. TOHKOCTEHHbIE CTep>XHeBble CUCTEeMbI

Mporpamma NpegHasHaueHa ANA CTATMMECKOTD PACYETA TOHKOCTEHHBIX CTEKHEBLLX CUCTEM B YCNOBUAX
CTECHEHHOTO KpYyYeHWA.

MpeaHanps)KeH1e

Puc. 15.1

15.1 O6wme nonoxeHus

TOHKOCTEHHbIE CTepPXHEBblE CUCTEMbI (M MMAOCKME, U NPOCTPaAHCTBEHHbIE) UMEKT CeMb CTeneHewn
cBoboabl B y3ne — Tpu nocTynaTtenbHbIx nepemeltenns (X, Y, Z), Tpu nosopota (UX, UY, UZ) n gennaHauuio
(Ud).

Cxema pambl pacnonaraetca B nrnockoct XoZ. Ocb X ropusoHTanbHa, ocb Z BepTukanbHa. Ocb Y
HanpasneHa M3 MIOCKOCTM M obpasdyeT € ocamu X M Z npaByl AeKapToBy cucTemy KoopauHat. byoem
Ha3blBaTb 3Ty CUCTEMY KOOpAMHaT obLen unm rnaBHOM.

Y3noBble Harpyskm — CWrbl U MOMEHTbI OPUEHTUPYIOTCS OTHOCUTENbHO OOLLEen CUCTEMbl KoopauHar.
Cvnbl cuMTalOTCA MOMNOXWUTENbHLIMW, €CMW OHW HanpaBfeHbl MPOTUB COOTBETCTBYKOLIMX OCen. MOMEHTbI
CUMTaOTCHA MOMOXUTENbHBLIMKW, €CIM OHW HanpasrieHbl MO YacOBOW CTperike, ecrnim CMOTpeTb C KOoHua
COOTBETCTBYHOLLUX OCEN.

BbiHy>XAeHHble MOCTynaTenbHble NepPeMELLEHNS CYUTAIOTCH MONOXUTENbHLIMU, €CNIN OHN AEWCTBYIOT NO
HanpaBneHnio COOTBETCTBYIOLLNX OCEMN.

BblHy>XA€HHbIE MOBOPOTbI CYUTAIOTCS MOMOXUTENbHBIMWA, €CNU OHW HamnpasBleHbl MPOTUB 4acoBOM
CTPEnkKM, eCnmn CMOTPETb C KOHLIA COOTBETCTBYIOLLUX OCEN.

CBA3u, HanaraemMble B OMOPHbIX Y3nax, OPUEHTUPYIOTCA OTHOCUTENbHO OOLleli cucTemMbl KOOpAMHaT.
MonHoe 3awemneHune yana 3agaetcsa npy noMmowm cemu ceazen — X, Y, Z, UX, UY, UZ, Ud.

MecTHas cucTeMa KoOpAVHAT KaXOoro CTepXHsA Takke sBnseTcd npason gekaptosBon. Ocb X1 — ato
NpoaonibHas OCb CTEPXHSA, KOTOpasi NPOXOAMT OT ero Hadvana K KOHLUY Yepe3 yeHmp msikecmu cedeHuns. Kak
npaBuro, 3a Ha4varno CTepXHs NPUHMMAaETCH y3ern CXeMbl C MEHbLUMM HOMEPOM, a 3a KOHEeL, CTEPXHS — Yy3en
CXeMbl C 6OMbLLUMM HOMEPOM.

Ocun Y1 n Z1 — rnaBHble LeHTparnbHble OCK, NPOXOASLUNE TakKe Yepes LIEHTP TSXECTU.

MpaBnno dhopmMmnpoBaHnst MECTHLIX OCeNn crnegytollee.

[ns BepTuKanbHbIX CTEPXKHEN:

— ecnu ocb X1 HanpasreHa CHM3Y BBEPX, TO OCb Y1 ropusoHTanbHa v HanpasneHa W3 MrocKoCTU Ha

Hac, a ocb Z1 HanpaBneHa crieBa Hanpaso;
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— ecnu ocb X1 HanpasneHa cBepxy BHU3, TO oCb Y1 ropmsoHTanbHa 1 HanpaeneHa W3 nroCKOCTU Ha
Hac, a ocb Z1 HanpaBrieHa cnpasa Haneso.

,D,J'Iﬂ NPOW3BOSTIbHO OPUEHTUPOBAHHbLIX CTEPXKHEN:
ocb Z1 Bcerfa HanpasreHa B BepxHee NorynpocTpaHCTBO;

— ecnu ocb X1 HanpasreHa cnesa Hanpaso, TO OCb Y1 ropm3oHTarnbHa 1 HanpasneHa 13 NnockoCcTn oT
Hac;

— ecnun ocb X1 HanpaBneHa crnpasa Haneso, TO ocb Y1 ropusoHTanbHa 1 HarnpasreHa 13 niocKoCcTu Ha
Hac.

MecTHast Harpyska OpUEHTUpPYeTCA OTHOCUTENbHO MECTHbIX OCel koopauHaT. [lpaBuno 3HakoB AN
MECTHOWN Harpy3ku aHanorm4Ho npasuny As y3rnoBOW Harpysku.

Ecnu uyenmp mspkecmu u yeHmp u32uba ceveHust He coernadarom, TO MecmHasi Haz2py3ka
(Nnpoxoasiwasa no onpefeneHuio Yepe3 LIEeHTP TSXKEeCTU CeYeHusl, a He 4epe3 LeHTp u3ruba) nopoxpaet
MecmHbIU Kpymsawuli MomeHm. Bcneactsme 9TOro BO3HMKAET AennaHauus CeYeHusa, U B CeyeHun
nosesnseTcs GUMOMEHT.

Tak kak NpoaorbHbIE OCK CTEPXKHEN (X1), BXOOALWMX B Y3ribl CXEMbl, MPOXOAAT Yepes LIEeHTPbI TSHKECTU UX
CeYEeHUN, TO M y3NnoBasd CUITOBas Harpyska npoxoguT 4epe3 ux obwun LeHTp TsbkecTu. loatomy ysnosas
CWIoBas Harpyaka B MOCKOCTU paMbl HE NPUBOAUT K BO3HMKHOBEHMIO AennaHaunm u bumomeHTa.

Onsi ©onee TO4YHOro onpegeneHUs MapameTpoB CTECHEHHOrO KPYYeHUs >XenaTenbHO BbIMOMHATD
NPOMEXYTOYHYIO pa3buBKy CTEPXXHEN MexXAy y3namu pambl. Tak, Hanpumep, ecnu cxema npeactaBnsieT coboto
OOVH CTEPXEHb, 3aLLeMIIEHHbIN C ABYX CTOPOH, TO XenaTenbHOo 3aJaBaTtb ero AByms u/unu 6onee cTepxHAMMN.

3agaHve WwapHMpOoB B TEKYLLEN BEPCUN HE peann3oBaHo.

Yron 4ncToro BpalleHus (yron MOBOpOTa [MaBHbIX LEHTParbHbIX OCEN OTHOCUTESNBHOMO MOMOXEHUS,
NPUHATOrO MO YMOMYaHWMIO) B TEKyLLEN Bepcun He peanun3oBaH. [103ToMy HasHavyaeMble CeYeHUst CTepXKHeNn
OOMKHbI 6bITb CUMMETPUYHBIMY OTHOCUTENBHO MECTHOM ocu Y1.

15.2 3apaHme ncxogHbIX AaHHbIX

Mopsiaok hOpMUPOBaHUSA MCXOOHbIX AaHHbIX MPOAEMOHCTPUPYEM Ha NMpUMeEpe pambl, NPeacTaBIEHHO
Ha PUCYHKE HIXe.

3.000

4.000

6.000 3000

Puc. 15.2

Otan 1. Co3gaHne reoMeTpn4ecKon cxembl
Onsi Hayana paboTbl BbI30BMTE AuanoroBoe okHO PopMupoBaHWE CETKU C MOMOLLbK MYHKTA MEHH

Pabota = 3apaHue ceTku (MmKTOrpamma Ha naHenu wWHCTpymeHTOB). B gmanoroBom oOkHe
dopmMmupoBaHue ceTkM 3agavite waru no ocu 1 (ropmsoHTansHas ocb X) U N0 ocu 2 (BepTuKkanbHas ocb Z) ¢
Yy4eTOM MPOMEXYTOYHON pa3bmBKM CTEPXHEN Mexay y3namu — pasbuska nepBoro nponeta Ha 6 31eMeHToB Mo
1M n BTOpOro nponeta Ha 4 anemeHTa no 0.75M; pa3buBKa NepBoOro ataxa Ha 4 sanemeHTa nNo 1M u BTOpPOro
aTaxa Ha 4 anemeHta no 0.75M. Haxmute kHonky MoprBepauTtb. Ha akpaHe oTobpassaTcs y3nbl ceTku,

NMOMeYeHHbIe CepbiMU  KpecTvkamu. [pu HakaTUM Ha  KHOMKY % Mokasatb pasMepbl Ha 3KpaHe
oToGpaxalTca 3afaHHble pasMepbl CETKM.
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r

DopMUpoEaHME CETKN

S

War noocu 1 Foneo War noocu 2 Kon-eo War no ocu 3 Kon-eo
075 | 4| 0| 1 E | 4
Hodaeure | Hﬂ.anmb HoGaeure | Hnanmb Hodaente | HnanMTb

T

MogTeepomTE | OTraeHHTE |

Puc. 15.3

0.750, 0750, 0.750, 0.750

1.000 1.000 1.000

1.000

1.000 \/ 1.000 \ 1.000 L 1.000 \/ 1.000 L 1.000 L?ﬁn {n?sn \/0750 Ln?sn\

Puc. 154

[na 3agaHns cTepxHen BbI3OBUTE NMyHKT MeH0 Pabota = CTtepHMU (kHonka PucoBaTb CTepXHM lﬁ
Ha naHemnu UHCTPYMEHTOB) N COEANHUTE Y3Ibl CETKMN.
B aTOM pexxume KHOMKU Mbiwn paboTaloT crnegyrowmm o6pasom.
JNleBas kHOMKa: NepBbIN LWeN4YoK — BbIBOp NepBOro ysna, BTOPON LLEenyoK — Bblbop BTOporo y3na. Npasas
KHOMKa: oTka3 oT Bbibopa nepBoro y3na.

e

0.750, 0750, 0750, 0750

1.000 1.000 1.000

1.000

9

8

7

1

1.000 Lmnn \/1DDD Lmnn \/1DDD Lmnn

0.750 Ll?ﬁn L?ﬁu Lﬂﬁn

22

21

20

a)

0.750, 0.750, 0750, 0.750

52 53 54 55 56

14 57 58 59

1.000 1.000 1.000

1.000

Puc. 15.5

1

1.000 {mnn Lmnn Lmnn Lmnn Lmnn

0.750 L?ﬁn L?ﬁn L?ﬁn

22

21

20

6)

PekomeHayeTcs neped 3agaHNEM CTEPXKHEW BKIOYNTb HYMEepaLMIo Y3roB CXeMmbl (KHOMKa lj MokaszaTb
TOUYKM Ha NaHenu MHCTPYMeHToB). HoMepa y3noB OyaoyT oTobOpaxaTbCsl 3eMeHbIM LBETOM MO Mepe 3afaHus
CTEPXKHEN.

Tak kak nepBoMy y3ny CTepxHA OygeT aBTOMaTu4eckum NPUCBOEH MEHbLUWA HOMEp y3na CXembl, TO
pekoMeHayeTCsa 3afaBaThb CTEPXKHU CHU3Y BBEPX U CrieBa Harnpaso C Liefblo CornacoBaHHOro HanpasneHns ocu

X1.

Mocne chopMMUpoBaHUS FTEOMETPUN paMbl OTOXKMUTE KHOMKY PUcoBaTb cTepHWU, YTOObLI AeakTUBMPOBaTb
peXuM 3agaHus CTeF)KHeVI. OToxmute kHomnky MokasaTb TOYKM, YTOOLI CHATL OTOBpaXkeHne Hymepauun y3nos

N HaXXMUTE KHOMKY ™~ Moka3saTb CTEPXXHU, 4YTOoObl O0TOOPa3UTb Hymepauuo CTepkHen. Homepa cTepxHewn
oTOBpaxalTCs KpacHbIM LIBETOM.

or 0T06pa>|<eHv|;| CETKN MOXHO OTKa3aTbCA, OTXKaB KHOMKY .
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29 30 kil 32 33 34

3 14 37

5 13 38
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a) 6)
Puc. 15.6

dTan 2. 3agaHue cBsA3en

Bbibepute HeobxoaMMbIA TUN 3aKpenseHns ¢ NOMOLLbI NyHKTa meHlo PaboTa = [lo6aBuTb CBA3W 13
NPEeAnOXEHHOro MnepevyHs — JKecTKoe 3allemMneHue, (UKTMBHOE 3alleMiieHne, CKOMb3AWMA  LapHUp
(ropv3oHTanbHbIN),  CKOMb3AWWUA  WapHUP  (BEepTUKamnbHbIN), MOPLWEHb (FOPW3OHTamnbHbIN), MOPLUEHb
(BEpTMKanbHbIN), WApHUP, MO0 BbibepUTE COOTBETCTBYIOLLME KHOMKN HA NAHENN UHCTPYMEHTOB.

LA ek AR E

O6o3HayeHnsa cBa3er Ha nNaHenu WMHCTPYMEHTOB (KpOMe 3allueMieHus II) COOTBETCTBYIOT CBA3SM
Nnockon pambl. 3aliemrneHne COOTBETCTBYET CBSA3AM MO BCeM CeMu cTeneHam ceobogbl. Ona 3agaHus
HecTaHOapTHbIX CBA3en Bbi3oBUTEe MeHio PaboTa = [lo6aBuTb cBA3M = [pon3BonbHbIE, B NOSBMBLLEMCS
Aunanore ycTaHOBUTE HeobxoanMble OraXKKM U HaXXMUTE KHOMKY NMpuMeHnTb.

YKaxuTe, B Kakmx y3nax Heobxogumo yCTaHOBUTb JaHHOE 3akpenseHne.

B paccmartpuBaemom npumepe BbibepuTte XKecTkoe 3awemrneHue (er ) N yKaXnTe ABa KPamHUX HYKHUX
y3na. 3atem BbibepuTe NMpousBonbHbIe, B Aranore HasHaunTb cBA3M oTMeTbTe dnaxkamm cesa3m no X, Y, Z,

Ud n yCTaHOBUTE Npu NOMOLLN KHOIMKK - CBS13b HA OTMEYEHHbIN Cpe/J,HMVI y3ern.
HazHauumb cEAZH g]
] CTepwHw ,J” WECTKOE SaLLEMNEHHE
; A DHETHEHOE 3alEHEHHE
ODO3BMTE CEASH
& ”ﬁ;ﬁr CRONBFAWMA WapHKp (rop,) W [ v ud
4 aff CronesAwni wapHup (52pT.) W |_ Ly
CEYEHHE 3 == TopweHe(rop)
Wz | Uz
fly  Nopwens(sepT.)
JarpyseHe L4
A Waprp
PacqueTr » | : MPHMEHHTE OTMEHHTE
MporzE0nEHEIE
Apka K ¥ AanMTE CBA3E
a) 6) B)
Puc. 15.7

Otan 3. 3agaHne ce4eHNN TOHKOCTEHHbIX CTepPXHewn

[nga 3apaHua cedeHus CTepXXHen Bbi30BUTE NYHKT MeHio Pabota = CeuyeHue = BbiGpaTb ceuyeHue

a
(kHOMNKa o Ha NaHenu MHCTPYMEHTOB) U B MOSIBMBLLUEMCS JMANOrOBOM OKHE HaXMuTe KHornky [lo6aBuThk. [pu
3TOM aBTOMAaTUYecKu BbI30BETCHA nporpamma lMapameTpuyeckune TOHKOCTEHHble ceyeHus (paboTta c aTon
nporpaMmon onucaHa B NyHkTe NMapameTpuyeckne TOHKOCTEHHbIe CeYeHUA OaHHOW KHuru). Buibepute C—
00pasHbIv Npodunb, 3aganTe ero pasmepbl n Haxmute OK.
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. ToHKOCTE HHblE Ce Ye HHA E|
MICXDAHEIE ASHHEIE ]
AacTynHeie WabnoHe!
D‘  SBRAsHIA MpodHE 3HaveHue, ot | TonwmHa, He
|7 ofipaskeni npodmne by 30 1
[ omer acfipaste npodmns ] 25 1o
T sevraepoens couse b2 il L
T Cocrasroi oTkpeITe I npodns cl 7 10
HH KpecTosei npodmne o2 7 10
il 2 !1 1]
2 3 10
3 ] 10
L] ] 10
Moayne ynpyroctv | 208000 MMa
Koad, Myaccona 0.3 0
MnoTHOCTE 7.85 TiM3
LWar pazfmes 0.1 =1}

Puc. 15.8

CeueHHe

T EKYUIME TN CEYEHMA
|D, 1. C-npodune

[, 1. C-npogwne

Caenare TekyWM |

Puc. 15.9

MoaTeepaHTe
OTrERMTE
LotasuTe

Hoanure

Konupoeark

g

M zreHHTE

lMocne 3aBepLUEHMS BbIYUCIIEHUI HA 3KpaHe NosIBUTCS AmanoroBoe okHo CeueHwue, rae B none cnmcka
CeYeHn yxxe NpUcyTcTBYeT cTpoka C-npodmnb. Bolaenute aTy CTpoKy M HaxkMuTe KHOMKy CaenaTtb TEKYLUUM.
Haxmute kHonky MoaTBepanTb.
YUT0ObI CTEPXKHAM pacYEeTHOM CXEMbI Ha3HAYUTb TEKYLLEE cedeHmne, MOCTynarT ABOSIKO:
1) nepBas nocnenoBaTenbHOCTb KOMaH4 — BbI30BUTE MyHKT MeH lMpaBka = Bbiaenutb CTepXHU

(KHOﬂKa Ha naHen I/IHCprMeHTOB), Bblgennte KypCcopom HeobxoauMble CTEepPXHU W panee

BbI30BUTE NYHKT MeHio Pab6ota = CeuyeHume = HasHauuTb ceyveHue (KHOMKa

) n gnsa

3aBeplieHna 3agaHnd Bbl30BUTE NYHKT MEHK0 Pa6oTta = CeueHune = anMEHMTb TeKyliee ceyeHue

K BbIGpaHHbLIM CTePXKHSM (KHOMKa

L C ]

);

2) BTOpasA nocrnenoBaTresibHOCTb KOMaH4 — BbISOBUTE MYHKT MEHHK Pa6ota = CeuyeHue = HasHauuTtb

ce4yeHue (KHOI'I Ka

HaXXMUTE KHOMKY Ha3HauuTb cevyeHue (KHOI'IKa

I'IepBaﬂ nocneanoBaTesibHOCTb y,u,o6He1?1 ana 3agaHunAa cedYeHusa

Fra

Py

Btopas — korga ceveHune 3agaetcst BolGOPOUHbIM CTEPXKHSIM.

UTtoObl 3agaTb YMCHEHHblE XXECTKOCTHble XapaKTepUCTMKW, B OuanoroBoM okHe CeuyeHue HaxmuTe
kHonky [lo6aBuTb, yaepXxmBasi Npy aTOM HaxaTton knasuwy Shift, n 3agaiiTe B COOTBETCTBYHOLLUX NOMAX BBOAA
OKkHa YucneHHoe HeobxoanMmble Yncna.

Yueae HHoe

EF

To Glk

Ely 54131228 gm0y 0311333
Flz 24735411 s 00 . (0.000000
Ely 19636331 1os.~4 g |0.058586 et

k. | OTHEHMTE |

~

K

3039124 [

Puc. 15.10

) n, BbI6VIpaF| HeobxoguMmble CTepXHHWN, Ha3HaybTe MM CeYeHue. nOBTOpHO

GOnbLIOMY KONMUYECTBY CTEPXKHEMN.
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EF — oceBasa xecTkocTb; Ely — u3rmbHas xecTkocTb B nnockoctu; Elz — usrnbHas xecTtkocTb K3
nnockocTtu; Elw — cektopmanbHasa xecTkocTb;, GIK — kpyTunbHas xectkocTb;, Yk, Zk — koopauHaTthbl LieHTpa
nsrmnba ceveHns B ocax Y1, Z1;  — NOroHHbIN BEC.

BenuunHbl XeCcTKOCTEN, BbIMMCMEHHbLIX nporpammon [MapameTpuyeckne TOHKOCTEHHbIE CeYeHus,
MOXHO BbI3BaTb (OKHO YMCNEHHOEe) N KOPPEKTUPOBATb, €CNM HaxaTb KHOMKY [lobaBuUTb, yaepXxueas npu 3aTom

HaxkaTon knasuwy Shift.

OT1an 4. 3apgaHune Harpy3okK u 3arpykeHun

3agaamm ABa 3arpyXeHus:
1) cobCTBEHHbIN BEC;

2) Harpysku Ha y3rbl U CTEPXXHU PacYETHON CXEMbI.

[nsa 3agaHnsa cobCTBEHHOrO Beca BOCMNOMb3yNTeCh NYHKTOM MeHio PaboTa = 3arpyxeHue = [1o6aBuTtb
cobcTBeHHbIN Bec. Ecnu xe nnotHocTb Martepuwana (MnM MNOrOHHbIN BEC) He 3ajaHa, TO BblaeTcs
cooTBeTCTBYlOLLee coobLieHre, n cOBCTBEHHBIN BeC He AobaBnseTcs.

[£]  CTepwHM

A0BaEHTE CEASH  #

i JAAATE HA YIEN ...,

3343Tk Ha CTEP#EHE ...,

JoBaEHTE COACTEEHHEIA EEC

IZ% HazHa4MTE Harpysey

]
PNz b M ¥AANHTE Harpysey
SarpyseHHe
Pacdqér k [
Anka o TEKYWES 3arpyseHHe. ..
a) 6)
Puc. 15.11

Harpy3ska onsi nepBoro 3arpyeHusi npeactaBrieHa Ha PUCYHKe.

wRur=te] 0050 0050 [0

0

fut=tel [0S0 0,020

.0za

0.750, 0.750

.0za

0

039 .0z9

¥ nao =]

¥ e o=t

fut=tel =Rur=re] ¥ nen 058 F0SS LS 059

0.750, 0.74

0.039

1.000

0.039

1.000

1.039

1.000

0.039

1.000

1.000 1.000 1.000

1.000

0.039 D039

0.039 D039

1029 L.0s9

0.039 D039

bt

1.000 1.000 0750 | 0750 [ 0750 | 0750

[ns 3agaHust BTOporo (TpeTbero, YeTBepToro ...

Pwuc. 15.12

[

3arpyxeHue = TeKyllee 3arpyXeHue (KHomnka

) 3arpy>XeHusi BOCNosib3ynTechb NyHKTOM MeHio PaboTta =

Harpy3Ka 0NA BTOPOro 3arpyxxeHua I'Ipe/J,CTaB.I'IeHa Ha PUCYHKe.
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5.000
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0.750, 0.74
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1.000
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e

1.000 1.000 1.000 1.000 1.000 1.000 0750 | 0750 | 0750 | 0750

Puc. 15.13

BeeanTe Homep 3arpyxeHusi B AmanoroBom okHe Tekyllee 3arpyxeHue.
Ona 3apaHus y3noBbIX Harpy3ok M BbIHYXAEHHbIX MEPEMELLEHNA BOCMONb3YATECH MYHKTOM MEHIO

Pa6oTa = 3arpyxeHue = 3agatb Ha y3en (kHorka "1 Ha naHenn MHCTPYMEHTOB).
Harpy3xa e y31ax E|
— — U:,:
= 5| 3
B | e R
_1 Yz
r TMz r -

P= 10 Te MNogreepaure | OTHEHUTE

Puc. 15.14

B omanoroBom okHe Harpy3ska B y3nax 3agante ropusoHTansHyto cuny P = — 10 Tc. HaxxmuTte KHOMKy

MoaTBepAUTL.

3aTem BOCMonb3ynTeECH MYHKTOM MeHi0 PaboTta = 3arpyxeHue = HasHauuTb Harpysky (KHomMka %
Ha nNaHenu WHCTPYMEHTOB) U yKaxuTe HeobxoAWMbIN y3en MpUIoXeHUs Harpysku (B npyvMepe 9TO BEpXHWMA
neBbIn y3en).

B gmnanoroBom okHe Harpy3ku B y3nax KHOMKM C 3erfieHbiMW CTperikamu COOTBETCTBYHOT CUIIOBOMY
BO34ENCTBUIO OTHOCUTENBHO COOTBETCTBYHOLLEN OCK B rnobanbHON cucteme KoopauHaT, a KHOMKM C XKenTbiMu
CTpenkamMm — KUHemMaTu4eCKoMy BO3OENCTBUIO (BbIHYXOEHHBIM nepemMelleHnsamM y3nos). CriegyeT NOMHUTL, YTO
3aJaHHble NepeMeLleHns y3noB MOXHO Ha3HayaTb TOSMbKO y3nam, CBOBGOAHLIM OT CBA3EN.

Ona 3agaHns CTepXHeBbIX (MNWM MPOMETHbIX Harpy3oK) BOCMONb3yWTecb MyHKTOM MmeHio Pabota =

3arpyxeHue = 3apaTb Ha CTepXeHb (KHomnka =1 Ha naHenn NHCTPYMEHTOB);

B avanoroBom okHe Harpy3ku B CTepXHSAX 3afjaliTe paBHOMEPHO—PACMpeneNieHHY Harpysky Ha
HaKMOHHbIE CTEPXHW MO BCEW OJIMHE B JFIOKANIbHOM CUCTEME KoopauHaT BOONb ocu Z1 cOo 3HayeHuem 5 Tc/m.
Haxmute kHonky MoaTBepanTb.
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Harpyzxa B cTe pHAX El
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Puc. 15.15

Mocne okoHYaHWA 3aA4aHUst HAarpy3oK NOBTOPHO OTOXMUTE KHOMKY Ha3HaunTb Harpysky ( i ).

B omanorosom okHe Harpysku B cTepXHAX NpeaocTaBnseTcs BO3MOXHOCTb 3aAaTth crieayrolime Buabl
Harpysky OTHOCUTENbHO rnobanbHbIX Unu mecTHbix ocen X(X1), Y(Y1), Z(Z1) ¢ Nnp1BA3KOM K Ha4any CTepXHS:

— COCpefoTOYeHHas cuna;

— COCPefOoTOYEHHbI MOMEHT;

— paBHOMEpHO—pacnpeaeneHHas Harpyska;

— TpaneuueBmgHas pacnpeaerneHHas Harpyska;

— paBHOMEpPHbI HarpeB BAOMb floKanbHom ocn X1;

— HepaBHOMEPHbIV HarpeB BEPXHEro N HKHEro (OTHOCUTENbHO ocK Z1) BOMOKOH CEeYEHMS.

YTto6bl He oWNBUTLCS B 3a4aHWK NPUBA3O0K HaArpy3ku, BOCI'IOJ']b3yI7ITer NMYHKTOM MEHI0 MHCTPYMeHTbI =

OnuHa (KHOI'IKa Ha naHesnn NMHCTPYMEHTOB) N UaMepbTe OJTIMHY HAaKIMOHHOIO CTEPXHA.

PaccToanme

Paccroaue reskgy Todkard 18 1 36

v l | 1.0606E01 7177382 | 4

=R
AnHHa | i | 073 1
SEg z | 075

MacwTah

NokazaTe BCE

a) 6)
Puc. 15.16

% £ Blh

[nga BbINONHEHWsT pacyeTa BOCMONb3ynTech NyHKTOM MeHio Pabota = Pacuyet = Paccuurtatb 3apauvy

(kHOMKa Ha NaHemnu UHCTPYMEHTOB).
Mocne nonyyeHuss coobuleHnss PacyeT ycnewHO 3aBeplieH MOXHO MepexoauTb K aHanuay
pes3ynbTaTos.

15.3 PyHKUMN pefakTUpPOBaHUA CXeMbl

OCHOBHbIE PEXUMbI pEAaKTUPOBAHUSI HAXOAATCS B NyHKTe MeHto MpaBka.

.

Bce pexvmbl 3aaaHna gaHHbIX MOXHO MooYepeaHo OTMEHUTb KHOMKO OTMEHUTb ).

LS

) 1 BbigenuTb cTepXXHuU ).

%\).

BblgeneHue y3noB 1 CTepXKHEN — KHOMKU Bbliaennutb y3nbl

YpaneHve y3noB 1 CTEPXHEN — KHOMKN YAanNuTb y3nbl ) 1 YAanuTb CTEPXHM (
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Mpn HenpaBUNbHOM 3a4aHUN CBA3WN €CTb BO3MOXHOCTb ee yaanuTb — kHonka YaanuTb CBA3b
npv HeEMpaBubHOM 3aaHuK LWapHUpa — KHoMKa YAanuTb LWapHUPp (

Ecnn Heobxoarmo n3baBuTbCA OT HArpy3kn — KHoMka YaanuTb Harpysky

-4

), a

X

16.4 OyHKUMM BU3yanusauum U1 UHCTPYMEHTbI

Bce pexxmmbl BU3yanusauum HaxogaTcs B MyHKTe MeHio HacTponku.
MokasaTb\cnpsATaTe HyMepauumto y3roB — KHomnka NMoka3saTb To4kw (|
MokasaTb\cnpsATaTe HyMepauuo CTepXXHeln — kHonka Moka3aTb CTepPXKHM (
lNokasaTb\cnpsaTaTb pasMmepbl 3agaHHON CeTkM — kHornka NokasaTb pasmepbl
MokasaTb\cnpsaTaTtb onopbl — KHoMka Moka3aTb cBA3M
MokasaTb\cnpaTaTth WapHMpbl — kHoMnka MokasaTb wapHupHbiI
MNokasaTb\cnpsaTaTb Harpy3ku — kHorka NokasaTb Harpy3kKu (

Moka3aTb\cnpaTaTh 3Ha4YeHNs Harpysku — kHornka lNMoka3aTb 3HaYeHUs Harpy3oKk (
B meHIo VIHCTpyMeHTbI cogepxaTtcs criegytowme yHKUMK.

e

).

T,

)y
L)),

L)),

™

N3meputb paccTosiHue u yrnbl — kHornka [inuHa mexay AByMs Toukamm (| ) 1 Yron no Tpem Touykam

sl

oL

YBenuyeHue (|

) 1 Ha Becb 3kpaH

UHdopmaumsa o6 yanax n ctepxHsax — kHonkn UHchopmaums o ctepxHe

Iz

) n Uucbopmaumsa o6 yane

MpepocTtaBnsieTcs BO3MOXHOCTb YBENUYEHUS HEOOXOOMMbIX (PparMeHTOB PacCYeTHOW CXeMbl — KHOMKM

X

).

B wmeHio lMpaBka cogepxutca GyHKUMA YnakoBaTb, C MOMOLLBD KOTOPOW M3 pacHeTHOM CXeMbl

yoanAanTCA nNUHNe y3rbl U 3NTEMEHThI.

BHumaHue! B pes3ynbTate ynakoBKM YHUYTOXKaETCA XPOHOJorndeckasa nocriegoBaTtesibHOCTb CO34aHuA

CXeMbl.

15.4 3apaHue KpyroBbIX apokK

BbizoBuTe amanoroBoe OkHO 3agHue apku npu nomowmn meHio Pabota = Apka n B nonsx BBoda
3afjanTe KoOpAuHaTbl LieHTpa OKpYyxXHOCTU (X0, Y0), paguyc apku ®, konu4ectso ctepxHen (N), Ha4yanbHbIA 1
KOHeuHbI yrnbl (Al, A2) B rpagycax, ucymcnsiemble ot ocu X obLiel cuctembl KOopaAMHAT NPOTMB YacOBOW
CTPErKK, eCriv CMOTPETb Ha 3KpaH. HaxmuTe kHonky NMpUMeHnTb.

1 3agatme ceTkK

A0BaEHTE CEASH

k

3afaHHe 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 3agaHUM napaMeTpoOB apkW, Kak MokasaHO Ha PUCYHKe BhbllLe, Ha 3KpaHe oTobpasnTcsl apka C
HymepaLmen y3rnoB 1 3NIEMEHTOB CrpaBa Haneeo.

UTobbl aBTOMaTMYECKas Hymepauusi y3MOoB M 3MEMEHTOB Oblflia BbINOSIHEHA CrieBa HamnpaBoO, HYXHO
3apatb A1 =-180°n A2 = -360°.
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3aJaHHe apiH

wo,m |12 7o,

Mo{0

R, ’37 N |247

AL ’T a2, |-3600
IW' CITMEHHTE |

a) 6)
Pwuc. 15.18

3apaHune XeCTKOCTHbIX XapakTePUCTUK, CBSA3EW N Harpy3oK BbIMOSHSIETCS YXKe M3BECTHbIM 06pa3om.
Ha pucyHke nokasaHa koMOMHMPOBaHHAsA CXxeMa, 3arpyxeHHasi COGCTBEHHbIM BECOM.

Puc. 15.19

15.5 Pe3ynbTaTbl pac4yeTa

o
YcTaHoBUTE HOMeEP aHann3npyemoro sarpyxeHud (KHOFIKa h )

[Ona oTobpaxeHunsi pe3ynbTaToOB TEKYLLEro 3arpy)XeHus BOCMOSMb3yWTeCb MyHKTOM MeHo Pabota =
Pacuer.

Mpy HaxxaTnM COOTBETCTBYHIOLLMX KHOMOK OTODpaxatoTcs:

— pedopmnpoBaHHas cxema ( kHonka MNoka3saTb aechopMUpPoOBaHHYH CXeMy B );
— 3MKpbl NPOAONbHbLIX cWM (kHOMKa dniopbl NpoAonbHbIX cun N
PaccumTate Faaa4y

MoKazaTe HCXOAHYHD CXEMY
— 3NIopbl MOMNEepeYHbIX cui (KHoMka Aniopbl NonepeyvHbix cun Qy [H Mokasare ehopurposanyia cremy
), o %]
1nQz :

H  2NHpel NPOAONEHER CHA

Hx IEI M, ZNHIPk! MOMEHTOE M

— 9Mopbl MOMEHTOB (KHOMKa Antopbl MOMeHTOB Mx , My L[ [E—————
M
Mz =

). M; ZNHIPkI MOMEHTOE M2
L

0, InNHpbl NONEPEYHBE CHA O

— anopbl OMMOMEHTOB (KHOMKa Anopbl GBUMOMeHTOB B ).

0, ZNHpbl NONEPEYHEL: CHa Q2

3ntopel SMMoMeHTOE B

TabnHue ¥

Pwuc. 15.20
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1.000 , 0750, 0.750, 0750, 0.750

1.000

1.000

1.000

1000 {wuu L 1000 {ww [ 1.000 {muu

0780 LW&U [U.?W Lﬁu

a) JedopmurpoBaHHas cxema
OT 3arpyxeHna 1

yd

0.750, 0.750, 0.750, 0.750,

e

1.000

1.000 1.000

1.000

i

~NL

1.000 \‘wuu | 1.000 {1.000 | 1.000 {1.000

0750 |U?5U \‘UISU L?ﬁu

|

a) Ontopa GumomeHTOB B 0T 3arpyxeHus 1

1.000 L 1.000 \ 1.000 L 1.000 L 1.000 L 1000 | 07s0 |u75u [wau L.nu

6) edopmupoBaHHasa cxema

Puc. 15.21

OT 3arpyxeHus 2

0.790, 0.750 0.750. 0.750.

N

1.000

1.000

ER—

1.000

1.000

\

i
\

1.000 { 1.000 L 1.000 L 1.000 { 1.000 { 1.000 | 0740 L?su Lmu Lﬂsu

N

6) Oniopa MoMeHTOB My OT 3arpyxeHusi 2

Puc. 15.22

[nsa BbiBOAA 4YUCNOBLIX 3HAYEHWIN nepemew,eHvu?l y3nos wunn yCI/IJ'IVII7I B CTEPXHAX BOCFIOJ'Ib3yl7ITer

NyHKTOM MeHo PaboTta = PacyeT = OTyeT = Y35n0Bble NepeMeLleHus (KHomka

= OT4YeT & YCUNuUA Ha KoHLaX cTepxHen (KHomka

m).

Ycuaual3anpyse Hue 2

‘m

) nnn Pabota = Pacuet

[le pe mewe Huaf3arpyxe Hye 1
MNea.. | Cev... | M [re) | Gy[re) | Gz [rc] | Mxfre... | by [T... | Mzlre... | Blrc®... |A
1 1 0087. -027. 2586. -001. -GR4. 145 003
5 1 2 0087. -027. 2586, 001 30 1183 002
e R | e | Z () | Usipa. | Uplpa.. | Usipa.. | Udpa.. » 2 1 0087. -0.27. 25%5. 001 -308. 1183 -0.02..
0 ] 1] 0 1] I 0 2 2 [o087. [.027. [2655. ] | 051|000 |
0002 0.0249... 0004 0049 0.005. 0.029.. 004399 3 1 0ogy.. 027, 2885 001 0491, 000
3 2 0087. 027. 2586, 001 064, 0005
0008.. 00351 -0003 0038.. -0005. 0.081. 00450 4 1 0087. 027 2586, 001 064, 0005
0.011.. 0225, 0012 0146,  -0.000. 0im.. 0014, 4 2 0087. 027, 2885 001 037, 0020
0007 03309 D016 019263 0.0099. 0.033. -0.130. g 1056, |01, |15, [002. 04t [0,
0007, 054134 0018 0.209. 0.008. Q00 002 e B E R B B TR B
3 1 O5El. 011 135, 002 032 006
0016, 0.7088.. -0.019 0.227. 0013, 0036. 00546 B 2 05 0. 3. 00 023, 004
0023, 0.8825.. -0.020. 0.243.. -0003. 0.051.. -0.033. ; 12 ggg] SH 132 ggg 3123 gg;
QM7 1078 002, -02e0.. 00208 004 0241 250, | AL |l | D o3 L AP 181
] 1 O5El. 011 135, 002 014, 002
0 0 0 a 0.086.. 00036 013 a 8 2 oSl 011, 3. 0z 006 000,
1 00033, 00881.. -0.008 -0.091 0.0027 012, 00138 9 1 85 081. 0778. -405. 0.003...
F3 y ] 2 85l 08 0778, -444. Dgl5. 0003
10N 1 -A Rl -1 21 778 -R 1N nA1R N3
a) 0)
Puc. 15.23

Mcnonb3ys kHonky MHdopmauma o cTepxHe (

=l

NOCTPOUTb 3NOPbI MPOAOSIbHBLIX U NonepeYvYHbIX cun, MOMEHTOB U nepemeu.l,eHMﬁ.

), MOXXHO MPOCMOTPETL BbIOOPOYHO 3HAYEHMUS YCUITURA,
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-
5
Ucnonb3aya kHonky n WHdopmauma o6 ysne () MOXHO BbIBOPOYHO NPOCMOTPETb 3HAYEHUS
nepemMeLLeHnin B yanax.
PucyHkun H/Xe nnniocTpupyroT pacyeTHY0 CXemMy 1 pesyrbTaTbl pacyeTa NpoCTPaHCTBEHHOW paMbl.

8
7 9 11
1 3 5
Puc. 15.24. Y3nbl
[i]
4 ¥
1 by 3

Puc. 15.25. 3nemMeHThl
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Puc. 15.26. Harpysku

Mo aHele gaHHBE ]

OocmynHiie wanoHs!

SHAaYEHHE, G TonlWKHHA, Mk
._r'Z oBpasHeiil npodune by 30 10
[ OmeraotpasHeit npoduns b1 il 10
T Deyraeposce ceustie b2 25 10
T 1 Cocraetoit ompemsi || nposwns cl 15 10
']T:' KpecToEsIA Npogrns c2 15 10
1l 1] 1]
2 1] 1]
i3 0 0
4 1] 1]

Momyne ynpyroc ’W MMa
Koso. MyaccoHa ,ﬂg—

MnoTHoCTE ’T o t g
War pas6veku ’1]1— -~

Puc. 15.27. CeuyeHne
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Puc. 15.28. ledpopmmnposaHHas cxema

Puc. 15.29. Oniopa N
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/

y

Puc. 15.31. Onopa My
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15.6 MNpaBuna 3HakoB

Onsa nepemelleHnmn

JInHenHble nepemeweHns (X, Y, Z) cyMTalOTCS MNOSIOXKUTENBHBIMKW, €CNM OHW HanpaefeHbl BOOSb
COOTBETCTBYIOLLNX OCEN.

Yrnoeble nepemeuwleHnss (UX, UY, UZ) cuntaloTcsl NOMOXMTENbHLIMW, €CMM OHM BpallalT NpoTMB
YacoBOW CTperku, ecnM CMOTPeTb C KOHua cooTBeTcTBylowen ocu. [HennaHaums (Ud) cumTaetcs
NONOXWUTENBHON, €CrK NONOXMTENbHbLIN NOBOPOT UX BO3pacTaeT OT Hayana CTePXHS K ero KOHLY.

Ona ycunun

MonoxuntensHoe npogoneHoe ycunue (N) pacTarmBaeT CTEPXKEHb.
[MpaBuno 3HaKoB NPOYUX YCUMNUIA MPUBA3AHO K CEYEHUIO CTEPXKHA, NPUHaAnexawemMy ero KoHuy:

NONOXMUTENbHbIN KPYTALWMA MOMeHT (MX) BpallaeT NpoTUB YacoOBOW CTPENKM, eCriM CMOTPETb C KOHLa
ocu X1,

MONOXMWTENbHBLIN n3rnbarwmn momeHT (My) BpallaeT NpoOTMB YaCcOBOW CTPENKW, ecrnv CMOTpeTb C
KOHLa ocn Y1;

NoONOXMUTenbHbIN u3rnbamwmn momeHT (Mz) BpalwaeT NPOTMB YacOBOW CTPEnku, ecrnn CMOoTpeTb C
KOHUa ocu Z1;

nonoxuTenbHas nepepesbiBatoLas cuna (Qy) genctayeTt Bgonb ocu Y1;

nonoxuTenbHas nepepesbiBatollan cuna (Qz) gencreyeT BAOMb OCU Z1;

nonoxuteneHbin bumomeHT (B) npeacrtaBnseTtca napon momeHToB MB(top) 1 MB(bot), BpawatoLmx
BOKpyr ocu Z1; MB(top) npunoxeH Kk BepxHeW (NOMOXMTENbHOE HamnpasneHve ocu Z1) rpaHu
cedyeHus, a MB(bot) npunoxeH K HWXHeN (oTpuuaTenbHOe HanpasneHne ocu Z1) rpaHu; npu 3ToM
MB(top) HanpaBneH npoTus 4acosoun cTpenku, a MB(bot) no yacosown cTpenke, ecnu cmoTpeTb C
KOHLa ocun Z1.
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16 Paspgen «MPEAHANPAXEHUE»
16.1 Mporpamma «MPEAHANPAXEHUE »

Mporpamma npegHasHaveHa Anst pacyeTa U NpoBEpPKN HeCyLLLen CNOCOBHOCTU Xene3006eTOHHbIX CeHYEHUN
CTEPXHEN C NpedBapuTeNbHO HanpshKeHHOW apmaTypon. B pexume npoBepku onpegenserca Ko3dpuuneHT
obecneyeHHOCTU ceyeHuda. B pexmme nogbopa onpeaensieTcs nnowiafb HWXHEW UM BEPXHEW apmatypbl U
COOTBETCTBYHOLLAs BENUYNHA NPEABAPUTENIBHOIO HaTAXKEHUS.

SCI1PU

SAEKTPOHHbIM CMPABOYHUK MHXXEHEPA

lMporpamma npeaHasHayeHa ANA NpoBepKM Kene3o00eToHHLIX CEeYEHNIT CTEPXKHEI C NpeaBapuUTenbHO HaNPAXKEHHO
apmarypoii.

o] MpoBepka ceveHnin Xeae306eTOHHBIX onop (cToek)

Mporpamma npegHasHaueHa ANA NPOBEPKM Ha NPOYHOCTE CeYeHUil 3Kene30beToHHbIX cToek(onop) KONbLEBOro CeYeHna
€ NpeaHanpPAXKeHHON apMaTypoil no AedopMaunoHHON MOAenu.

Puc. 16.1

Peann3oBaHbl NONOXEHUSA CNeayLWwmx HOPMaTUBOB:

— CHuwul1 2.03.01-84*. BeTOHHbIE U Xene306eTOHHbIE KOHCTPYKLNK;

— CI152-102-2004. MNMpenBapuTenbHO HaNpsbKeHHbIE XKene306eTOHHbIE KOHCTPYKLUMK.

Honyckatotca cnepyrowme knaccel 6etoHa — B12,5; B15; B20; B25; B30; B35; B40; B45; B50; B55; B60.

YcnoBus TBEpPAEHUS — €CTECTBEHHOe TBepAeHuve wnuM TennoBass ob6paboTka (mponapuBaHwue,
aBTOKNaBHOE TBEPAEHUE).

YcnoBus aKkcnnyatauum — eCcTeCcTBEHHasl BNaXKHOCTb, BOAOHACLILEHHOE COCTOsIHWE, MONepeMeHHoe
BbICYLLMBaHWE-BOOOHACKILLEHME.

MepepatoyHas npovHOCTb 6eToHa Rbp HasHauaeTca He meHee 11 MMa, a npu cTepXxHEBOW apmatype
knacca AVI, apmaTypHbix kaHaTax knaccoB K-7 n K-19, a Takke npoBonioyHov apmaTtype 6e3 BbICaXeHHbIX
ronoBok — He MeHee 15,5 MIMa. MNepegaToyHasi MPOYHOCTb, KPOME TOro, JOJPKHA COCTaBnsATb He MeHee 50%
MPUHATOrO Kracca 6eToHa.

HonyckaloTcs cnegyowme Krnaccbl apMaTypbl:

— A, A-ll, A-lll, A-llle (c koHTporem yanuHeHus u HanpskeHus), A-llIB (C KOHTponem TONbKO

yanuHenuns), A-IV, A-V, A-VI, Bp-I, B-1l, Bp-Il, K-7, K-19;
— A240, A300, A400, A500, A600, A800, A1000, B500, Bp1200, Bp1300, Bp1400, Bp1500, K1400,
K1500.

MakcumansHbIn gnameTp apmaTypbl — 40 MM.

MpuBaA3ka apmaTypbl — PpacCTOSHWE OT LEHTpa TSHXKECTW rpynnbl apMaTtypbl 40 6nMKHEN rpaHn (HUXKHSAS
apMaTypa K HWKHEN, BEPXHSAS — K BEPXHEN);

Cnoco6bl HaTSHKEHUST — MEXaHUYECKUI, ANEKTPOTEPMUYECKNI, ANEKTPOTEPMO-MEXAHNYECKUN.

B TekyLLeln Bepcrm NporpamMmmbl y4UTbIBAETCS TONBKO HATSHXKEHME apMaTypbl Ha ynopbl.

TemnepaTypHbI Nnepenag, NPy OTCYTCTBMM TOYHbIX AaHHbIX NPUHMMaeTcsa 65 rpagycos.

MapameTtp dl — obGxaTne onpeccoBaHHbIX Wanb, CMSATME BbICAXEHHbLIX FOMIOBOK U T.M., NPUHUMaeMoe
paBHbIM 2 MM; CMELLIEHNE CTEPXHEN B MHBEHTaPHbIX 3axxumax, onpegensemoe no copmyne dl =1,25+0,15-d

(d — pnameTp cTepxHN); AedopmaLns aHKepoB B BUAe raek, pasHasd 1 mm. o ymonyaHmio npuHATo dI=2 MMm.
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3apaHue ncxogHbIX AaHHbIX

O6LLMiA BUA AMAnNoroBoro okHa npeacTaBrneH Ha PUCYHKeE.

Eﬂpenuanpnweune g@@
Thn 1 pasMepkl CEYEHNA PaCHETHBIE ¥CHINA
l T I I N.kH | M kH*m | Ma.kH* |Kcecp.oﬁacneanHoc'rM CEMEHHA
1 10 703 E0. 1.08
b1 2 20 649 0 1.14
o' 3
"
h Jﬂ -
- 5
J‘IZ B
b2 7
Koad, venoswa paboTel BeToHa 1
h|se0 ht 170 he |200 o
CHNa MPeABAPHTENEHOMD HATAKEHHA HHXHEH SPHATY Db 1390 (]
b |0 b1 |280 bz |280 e
CHNa MpeABaPHTENEHOMD HATAMEHHA BEPXHER SpMaTYPE| 0 wH
PacHeTHaA ANkHA Ha
Anra fiankw,mn 12000 CTEAMH HEOTOBNEHHS, MM 11700 Koath, HaaewHOCTH No Harpy ke 1.15
Pac4eTHaR ANHHS TpEAEnEHD AOMYCTHMAA WHPHHA PACKPEITHA TRELWHH .
s i ck [mcpee | R R e o2
CKOPOCTE HAPAWMEAHHA HAMPY3KH, % 0.5
Hoprel |CM5z-102-2004 Pexvn |Mposepra =l
BeToH ApmaTypa PacueT
THA BeToHa Knacc AnameTp KonuuecTea MpHEAzES, MM
HanpAraetan BEpXHAR apMATYRE |.q500 cﬂ |20 ﬂ |U |U I‘Io,a.poﬁHee...l
Knacc BeToHa E40 i
’—_| HanparaeMaa HHKHAR SPHMATYPa K1400 = |15 ﬂ 8 2.8
¥CNOEMA TEEPAEHHA Tennosan ofpafioTe ¥ B FREMLD | |
COXpaHnTE...
HeHanparaeman sepxHAA apMaTyps |A400C v 16 hd 2 45
YCNOBHA 3KCNNYATaLHH ECTECTEEHHAA BNAN_¥ | J | J | |
OTKPBITE. .
HeHanpAraean HKM#HAA apMaTypa |A24U cﬂ |16 j |D |D g
OTHeT
25 Cnocob HAaTAKEHHA | MEXaHHYECKHA - HaTAsenme  [Ha ¥mopel ™
MepeaaToqHaa npoqHocTE (MMa), Rbp e
BnakHocTE, % &0 TeMnepatypa 65 ° Bixon
Puc. 16.2

B onanoroBom okHe BblbepuTe TN CevyeHus — NPSMOYrONbHWUK, TaBp C MOSIKOW CBepXy, TaBp C MOSKOM
cHuzy, apyTaBp. Beibepute Tpebyembii HopmaTue. B cooTBeTCTBYOWMX NONSX BBOAA 3ajante Heobxoaumble
pasmepbl ceuveHus, AnuHbl B6anku, Knacc GeToHa, KnacCbl HaMpsXKEHHOW W HEeHanpsXeHHOW apmartypsbl,
KONMMYEeCTBO CTEPXKHEN, X AnamMeTpbl N NPUBA3KN.

[ns npoBepkn TaBpOBOrO WNW ABYTaBPOBOMO CeYeHMs C TpaneumeBnaHbIMU Mofnkamu Heobxogumo
3apaBaTtb yCpeAHeHHble BbICOTbl CBECOB MOSIOK.

Mpu HaxaTum Ha kHOMKy MepepucoBaTb NPOUCXOAUT MEpPepucoBKa pUCYHKa MO 3afaHHbLIM pasMepam
ceyeHuns.

B tabnuvue PacuyeTHble ycunua 3aganTe pacyeTHble 3HaveHus ycunui. [lepexod K HOPMaTMBHbLIM
3Ha4YeHMAM OCYLLECTBMSETCS NPY MOMOLLM KOS PULIMEHTa HAOEXHOCTMN MO Harpyske Ys.

N — npogonbHasa cuna, NPUNOoXeHHas K LeHTpy TskecTwn, kH;

M — MOMEHT OT BHELLHUX cui, KH*m;

M@ — MOMEHT OT COGCTBEHHOrO BECa KOHCTPYKLUN B JAHHOM cedeHun, KH*M.

MNpaBuno 3HaKOB — MOMOXWUTENbHBIA MOMEHT pacTArMBaeT HWXHME BOJIOKHA, MOMOXWUTENbHas
NpoAoNibHas cuna CKMMaeT KOHCTPYKLMIO.

KoadbpmumeHt ycnosuii pabotbl 6eToHa y,, 3agaeTcd B 3aBUCMMOCTM OT Xapakrtepa Harpysku (no
ymonuyaxuio 1).

Cuna npeaBapuTEnbHOrO HanpskKeHus 3ajaeTcs B npegenax, 3aBMCAWMX OT Krmacca v nnowagu
apmarypbl.

CkopoCTb HapalwmBaHUSA Harpysku, Heobxogumas Ans onpegeneHus koadduumneHTa obecneyeHHOCTH
ceyeHusa K, nokasbiBaeT, KaKyld 4YacTb Harpysku criegyeT obaenatb 3a oguH war. PekomeHgyeTcs aToT
napameTp 3agasaTtb B npegenax 1-5%. lNpn o4eHb BLICOKOW CKOPOCTU HapalimBaHWS TOYHOCTb BblYUCIIEHMUS
koahduumeHTa 06ecrneyeHHOCTN CEeYEHNS CHIDKaETCS.

[nsa BbINONHEHWA pacyeTa HaXxXMuTe Ha KHoMKy Pacuer.

Pe3yn bTaTbl pacyeTa

KoahbdmumeHT obecnedeHHOCTM cedeHusi oToDOpaxkaeTcsi B COOTBETCTBYHOLUEA MNO3VUUKM  Tabnuubl
PacueTHble ycunus.

Mpu HaxaTum Ha kHorky MoapobHee Ha aKkpaH Bbi3bIBAETCs OKHO Pe3ynbTaTbl pacuyeTa, coaepxallee
BCE BbIUMCIIEHHbIE NapamMeTpbl pacyeTa.
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PeaynbTaThl pacyeTa

Knacc E40

#APAKTEPHCTHIEH BETOHA H APMATYPEI

Hanparaemas apmaTypa

K.nacc Es,MMa Rs,MMNa

Rsc,MMa Rs,ser MMa

A5, M2

X

GeToHa T ,7 |D |D |D |U |D
Eb,MMa FF000 TR [k1so0d=15  [z00000  [1170 [ 400 [ 1400 [1132.8
Fb,MMa 2z HeHanpArasHan apHaTypa
=6 "
S ’29— s |Ad00d=6-40 |1E0000 35S | 255 | 400 | 402, 1238
RbE,ser MMa | 2.1 HHAHARA | | . | v | v | . | v
fred | 153279.52147 w2 Ired | 15042924486, e Wred | 35391208.304 w3 v | 42504690
i, & 12270480 SHapie, G 0 Mna MpoBepka Ha cTaAHK obxaTHA
— keirp |0.5116751265
PacyeT NoTeps Ebp,MMa
kip | 0.3238742908
Sigma_spnl Q55,5675 Sigma_spwl o MMNa Rbp,MMa 15,95
Mup) | 699.22676668 Kb
Sigma_spn2 B11.1436¢ Sigma_spw2 0 MMa Rb,serp MMNa 18.5 &p 517.5
) MM
MpoBEpKa Ha NPOYHOCTE Rbt,serp MMa | 1.5 Mp*ep |681.05027277  kH*m
ki 0.383862¢ S 279.118984361 MM
L MpoBepKa Ha YCTOHYHBOCTE
ke |D.3414zor My |991.225317991 (pim Mer | 2726.968 cH Ner(p) |6589.282¢ H

Mpoeepka no II nped. cocToAHMID

More | S51.6465; wr [ 644.38217 o acrc | 00359756

Puc. 16.3

Mpu HaxxaTUKM Ha kHonKy CoxpaHUTb 3aJadva coxpaHseTcs B hanne *.pna.

Mpn HaxaTMm Ha kHONKy OTKPbITb BbI3bIBAOTCA TOSMIBKO WCXOAHbIE AaHHbIE COXPaHEHHOW 3aJauu,
BbI3BaHHYIO 3aJady criegyeT 3aHOBO NepecymTaTh.

Mpun HaxxaTum Ha kKHoMKy CnpaBKa Bbi3blBaeTCA CrpaBka no nporpamMmme.

Mpu HaxxaTUK Ha kHonKy OT4YeT hopMuUpyeTcH OTYeT o0 3agade B html-chopmare.

YcnoBHble 0003HaYeHus

Ared
Ired
Wred
yO0
ospn
ospv
ospn1
ospvi
ospn2
ospv2
&r

13

X

Mu
Ncr
Mcrc
Mr

acrc
rp
Sp
Mu(p)

Np*ep
ep
Ncr(p)

npueBefeHHas nnowaab ceYeHus;
NPUBEAEHHLIN MOMEHT MHEPLIUU CeYeHUs;

NPUBEAEHHbIN MOMEHT MHEPLIUU CeYeHUs;

paccTOsiHNE OT HWKHUX BOSTOKOH [10 LIeHTpa TAXKECTN CeYeHus;

HanpshKeHne B HWXKHEN Hanpsraemon apMmaType 6e3 ydeTa noTeps;

HanpsbkeHne B BEPXHEN HanpsiraeMon apmaType 6e3 yyeta noTteps;

HanpsbKEHME B HDKHEN HanpsiraeMor apMaType C y4eTOM NepBbIX NOTepb;

HanpsbkeHne B BEPXHEN HanpsiraeMon apMaType C y4eTOM NepBbIX NOTePb;

Hanps>KeHMe B HWXHEN Hanparaemomn apmaTtype ¢ y4eToM BCeX NoTepsb;

HanpsbkeHne B BEPXHEN HanpsiraeMor apMaType C y4eTOM BCEX NOTepb;

npegenbHas OTHOCUTENbHAs BbICOTA CXXaToM 30HbI OETOHa;

OTHOCUTESNbHAs BbICOTa CXXaToOW 30HbI 6ETOHa;

BbICOTa CXXaToOW 30HbI OETOHa;

3Ha4YeHne n3rnbarLLEero MOMeHTa, KOTOPbIA CMNOCOOHO BblAEPXaTb CEYEHUE;

3Ha4yeHue NPOoAONBHOro YCUNNUS, Npu KOTOPOM KOHCTPYKLUUSA TepsieT YCTOMYNBOCTb;

MOMEHT, NPY KOTOPOM Ha4YMHaOT 0Opa30BbIBATLCA TPELLUMHDI;

MOMEHT BHELLHMX CWUJT, OTHOCUTENIbHO OCW, NMaparnsiefibHOM HyneBOW NUHUM U NpOoXoasLuen
yepes A0POBYIO TOUKY;

MaKkcuMaribHas LUMPUHA PacKpbITUS TPELLMH;

npegensHas oTHOCUTENbHAasA BbICOTa CXXaToOW 30HbI HA CTaAMu NPOU3BOACTBA;
OTHOCUTENbLHAas BbICOTa CXXaToW 30HbI HA CTaaun NPOU3BOACTBA;
3HayeHMe un3rmbarlero MOMEHTa, KOTOpbIA  CMOCOBHO
npeaBapuUTENbHOrO HaTSXEHNS;

MaKCMMarnbHbI MOMEHT, CO3aBaeMblil B CEYEHUM NpW NpeaBapuUTEnsHOM HaTSXKEeHWN;
9KCLIEHTPUCUTET CUMbl NPeaBapUTENbHOIO HaTSXKEHNUS;
npedenbHoe ycunve HaTsKeHWs apmaTtypbl, npu
YyCTONYMBOCTb.

Bblgepxatb ce4dyeHune OoT

KOTOPOM  KOHCTPYKUMA TepsaeT
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16.2 MpoBepkKa ce4eHUn xene3obeToHHbIX onop (CToek)

Mporpamma CTOWKA npegHasHaueHa ANs NPOBEPKM HA MPOYHOCTL CEYEHMWIt Xene30BeTOHHbLIX CTOeK
KOJbLIEBOrO CEYEHNs C NpeaBapuTeSibHO HaMNpPsKEHHON apMaTypoit.

r —1Y
_’l 3CMNPU 2013, SnextporHbiil CnpasoqHuk WixeHepa. @E‘ﬁ

SCI1PH

SAEKTPOHHbIV CNPABOYHUK MHXEHEPA

£ MpeaHanpsxenue

I'IporpaMMa npegHasHayeHa AnA NpoBepKn KeneaobeTOHHLIX CeyeHuit CTep)KHeﬁ C npeaBapuTensHo Haﬂpﬂ)l(eHHOﬁ
apmarypoii.

L]

8
a

o | MpoBepka ce4eHui XxeAre306eTOHHbIX onop (cToek)

Mporpamma npegHasHayeHa ANA NPOBEPKU HA NPOYHOCTL CEYEHUN Kene3obeToHHLIX CTOeK(0Nop) KONLUEBOT0 CeYeHUA
NpoaasAuBaHue C NpeaHanpaXeHHol apmatypoii no AehopMaLoHHoil Moaenn.

X
3 =]

TocTep

]
a

MpeaHanpsxeHue

L]

=

T

<
X
=

Puc. 16.4

Peanun3oBaHbl NONOXEHUS CreayoLwmx HOPMaTUBHbIX JOKYMEHTOB:
— [ABH B.2.6-98:2009 — BeToHHble 1 ene3006eToHHbIe KOHCTPYKUUKN. OCHOBHbIE MOMOXEHNS.

- ACTY B B.2.6-156:2010 bBeToHHble U1 kene300eTOHHbIE  KOHCTPYKUUW U3 TSHXKENoro
TPEXKOMMNOHEHTHOro GeToHa.

Martepuansi:

BeToH — Tskenbln 6eToH knaccos: C12/15, C16/20, C20/25, C25/30, C30/35, C32/40, C35/45, C40/50,
C45/55, C50/60. PeannsoBaHbl ABYXNMHEWHAsA 1 HENUHeENHas avarpaMmmMbl geopmMmpoBaHus xenesobeToHa.

ApmaTtypa Hanpsiraemasa: A600, A600C, A600K, A800, A800OK, A800CK, A1000, Bp1200, Bp1300,
Bp1400, Bp1500, K1400 (K-7), K1500 (K-7), K1500 (K-19).

Apmatypa Hanpsaraemas: A240, A400, A500, B500.

UcxoaHble AaHHbIe

BeTtoH: Knacc 6eToHa, nepegaroyHas npoYHOCTb Ry,, YCNOBUS TBEPAEHUs (€CTECTBEHHOE TBepheHue,
Tennosas obpaboTka) u gnarpamma padoTbl 6eToHa.

ApmaTtypa: npegocTaBnsieTcsl BO3MOXHOCTb 3afaTb 2 apmaTypHble MMowaaku ¢ pasfimyHom MpuBSA3KON
ONa HeHanpsiraeMon apMaTtypbl U OOHY Mrowaaky Ana Hanpsraemon. [na Kaxaown u3 HUX 3afarTcs - Knacc
apmaTypbl, AMaMeTp CTEPXHEN, KONMMYEeCTBO CTEPXKHEW, NPUBSA3Ka K BHELLHEMY Kpato TpyObl a 1 yron npuBs3ku
OTHOCUTENBbHO OCK ropu3oHTanbHon ocn Oy. [ns npegHanpsbkeHHOW apmaTtypbl Heobxoaumo 3agaTb cuny
HaTSPKEHWS.

Harpy3ka: N — npogonbHasi cuna (cxaTue co 3HakKoM «—»), My — n3rmbarowmm MOMEHT OTHOCUTENBHO
ropmsoHTanbHoM ocu Oy («+» €eCnv pacTArMBAETCsl HWKHASA TpaHb CEYEHUs, «-» ecnn BepxHas), Mz —
n3rnbaroLmMin MOMEHT OTHOCUTENBHO BePTUKanbHOM ocn Oz («+» ecnn pacTarmBaeTcsl NpaBas rpaHb CeYeHus,
«—» ecnu nesas).

KHonkn CoxpaHntb 1 OTKpbITL NpegHasHadeHbl Ans paboTbl ¢ hannom gaHHbIX 3adaun.

Pac4eT BbINonHAeTCA No kHonke Pacuer.

Pe3synbTathl

B pesynbTaTte pacyeta onpeaensoTcs:

— BbICOTa CXaTou 30Hbl 6eToHa X;

— nrowaan HeHanparaemomn As 1 Hanpsaraemom Ap apmaTypbl;

208



Pasden «[lpedHanpsixeHue»

— HanpspKeHue B apmatype C y4eToM Bcex notepb Sigp;
— BENMYMHA NepBbIX U BTOPbIX NOTEPb;

—  WUMpVHa PacKpbITUS TPELLUMH a_CIC;

— paccTosiHie mMexay TpelimHamu |_crc.

) ~
O Cuoiika
Harpyska PesyneTaT
M, kH -1100
X, MM 840 Sigp, MMa 663.14559
My, kHm | 86 As,mm? | 6427.6985 Motepul |47.5
Mz, kHn | 73 Ap,mm2 | 1809.5573 Motepn2 |597.327540

a_cre,mm | 0.0031075 |_cre, mm | 197.37467

beToH ApMaTypa

Kommuecteo ¥rnosaa
HeranpsoteHHas [lvameTp, mm CTEpHHe MprBs3KaE, MM NpHESEKa
Knacc |C32/40 « Rbp, Mra | 1450 |.-'-\SUD ﬂ | 15 j | = j |36 |D
2 [T 2]
nchopmposas | ABVMeiias [as00 = [ =] (2 =] e [15
Hanps#eHHas
| deom |20 Bp1200 -] ez -] (8 -] [ |25

L, mm | 8000 EcTects. Teepa. ¥

MNp, kH 1200

CoxpaHiTs | OTKpBITE |

OTyer Cnpaeka

Puc. 16.5

OTuyeT npeacTasnseT cobor pacluMpeHHbIN BbIBOA pe3ynbTaToB NPOBEPKM ceveHns B Buae html-canna.
B otuyeTte npegcTtaBneHbl U3MKO-MEXaHUYEeCKMe XapakTepucTUKM MaTepuanoB, a Takke cregywolime
pe3ynbTaTbl NPOBEPKU:

— Ccuna HaTsbkeHus npegHanpsraemon apmatypbl, Np — kH;

— nepBble notepu, Mna;

— BTOpbIe noTepu, Mna;

— HanpshkeHwe B HanpsiraeMomn apmMaType ¢ y4eToMm Bcex notepb, MlMa — Sigp;

— MpPOLEHT apMuUpoBaHus cedeHus, %;

— OTHOCUTENbHas BbiCOTa cXaTol 30HbI 6eToHa — KSi;

— BbICOTa CXXaTomn 30HbI 6eToHa, MM — X;

—  LUMPWHA pacKpbITUSA TPELLUH, MM — acrc;

— MakcumarnbHas rnybuHa TpewmH, mm — herc;

— yYacToTa TpewmH, m — Icrc;

— HanpsbkeHue B KpavHeln pacTaHyTon apmatype, Mlla - Sigma_kr;

— OTHocUTEenbHasa aedopmMaLmsa KpaHero cxaroro BonokHa 6etoHa — EpsBMax.
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17 Mporpamma «FPYHT»

HaHHaa nporpamma sBnsietca Bepcuen nporpammbl [PYHT, agantupoBaHHOM gns paboTbl B cpene
OCI1PW.

lMporpaMma npegHasHayeHa ANS OMNpederneHnst ocagoK MAWMTHBIX W/WNU CcBalHbIX (PyHOAMEHTOB U
koadhpuumeHToB noctenun C1, C2 rpyHTOBOro OCHOBAaHWS NoA NPOU3BOSbHbLIM KOHTYPOM (PYHAAMEHTHON NINTbI
U CBaNHOIO poCTBepKa.

dyHgameHTHasa nnvMTa u/vny cBanHbIN POCTBEPK NPEACTAaBNATCA B BUAE PABHOMEPHO pacrnpenerieHHON
Harpysku, KOTopasi COOTBETCTBYeT (opMe MnuThl U Mnpunaraetcsd K 3agdaHHOMY KOHTYPY MOZENV rpyHTa.
Harpyska MOXeT ObITb NPUNOXeHa Kak KO BCEMY KOHTYPY MOAENU, Tak U K OTAeNbHbIM €ro 30Ham, NpuyeM 30HbI
Takke MOryT UMETb MPOM3BOSbHbIE OYEPTaHNS B NNaHe.

Kaxxgas npunoxeHHasa Harpyska MOXeT OblTb MHOEKCUPOBaHa Kak Harpyska OT CyLeCTBYIOLLEro 34aHus.
B atom cnyyae onpegenseTcss BRMSIHWE OCaAKM CTPOSLLUXCS 30aHMMA Ha OCafKy CyLLUEeCTBYIOLWMX W
npeaocTaBnsieTCsl BO3MOXHOCTb BbIYMCINEHNSI NEPEKOCOB CYLLIECTBYIOLLMX 34aHUN.

BbluncneHmss npov3BOAATCA Ha OCHOBaHWM aBTOMAaTMYECKM BbICTpaMBaeMOW Mogenu rpyHTa. [Ons
NMOCTPOEHMS MOLENWN 3a4al0TCH CBEAEHUSI O MECTOMOJSIOXKEHMUN CKBAXKMH U XapaKTepuUcTuku crnoes rpyHTa (UIr3)
B HUX.

KoHTyp mMogenu rpyHTa B nnaHe onpefenseTcsl MeCcTOMNONOXEHNEM CKBaXMH, rabaputamu Harpysok, a
Takke 3afaHHbIMWU CETAMW OCEN CyLEeCTBYKWLWMX U cTposawmxca 3gaHun. CeTu ocen  sBnsoTCS
BCMOMOraTernbHbIM 3/1IEMEHTOM MOCTPOEHUs MOAENW W, KaK MpaBuno, onpegenser rabaputbl NoLagku
CTpOMTENLCTBA.

Ecnv npu noctpoeHunM wmogenu rpyHTa Touka, rAe [OOIDKHbl OblTb MNPOBEAEHbl  BbIYMCMEHMS
KO3h(pMLUMEHTOB NOCTENM M OPYrMX NapameTpoB, HAXOOUTCS MEXAY 3aAaHHbIMU CKBaXXMHAMU, TO NOCTPOEHNE
MOZEenu npoum3BOaMTCA MO WHTepnonauun. [pu 3TOM 30Ha uHMepnosAyuU onpeaenseTcs MNosIMroHOM
3a[aHHbIX CKBaXuH. Ecnu paccmatpvBaemas Touyka HaxoguTCA BHE MNOMMIoHa 3adaHHbIX CKBaXKWH, TO
NOCTPOEHME MOAENM BbINOMHAETCS NO AKCTpanonAummn. 3oHa aKkCTpanonsauum onpegenseTca rabaputamm ceTemn
N Harpy3ok BHE MOJIMrOHa 3aJaHHbIX CKBaXXMH. Ecriv ceTu unm Harpysku 4acTUYHO WY MOSTHOCTBIO 3aaHbl BHE
MONWroHa 3afaHHbIX CKBaXXWH, TO NpW onpedeneHnn 30Hbl 3KCTPanonsuumn Ha ninaHe aBToMaTUyYeckn NosABATCA
OOMOSTHUTENbHbIE CKBaXWHbI.

Bbluncnenns npomussogatca B cootBetctBum co CHull 2.02.01-83%, CIT 50-101-2004, OBH B.2.1-
10:2009, a Takke CI1 22.13330.2011 n CI1 24.13330.2011. PacyeT ocagok BbINOMHSAETCHA MO CXeMe NMHENHO
Aedopmmnpyemoro nonynpocTpaHcTaa.

3apaHue UcxogHbIX AaHHbIX
XapaKTepucTUKU FPYHTOB
OTkpoiiTe OuarnoroBoe OKHO XapaKTepPUCTUKU FPYHTOB C MNOMOLIb0 MeHio PepaktupoBaHue =

XapaKTepVICTMKVI rPyHTOB (KHOFIKa @ Ha naHenm VIHCTPYMeHTOB).

& daiin Bva [[SZIEN Vpyroe ochoeanve Ceperc OKkHo  Cnpaeka -8 x

N'® O i e e | @ £
aam Crcrena KoopavHaT ViE L B L% A
4 Com
f Creamb
Tafinuua crEaMmH
¥ Harpyam
Beifiop 3neneHToE >
e — v

1.

s = ¥ n U :

XAPAKTEDHCTHRH FPYHTOS W=-21.14 [r=34.49 [z= ()

Puc. 17.1
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XapaKTepHCTHEW FPYHTOE ]

B XapakTepucTukM rpyHToR 3 | 2 | > | | fb| E&| Q| ? |
A B G D E F G H | J K L

1 KoathdHUMaHT ]

2 |Homep| ¥en. | HaumeHoeaHwe (LiEeT Mogyne  [Ko3ddUMeHT | ¥ RenkHEIR nepexona MpupogHaa |MokazaTens FoagidiaLgn

3 | W3 |oGosH. MYHTa gedopman,| MNyaccoda | BEC [PYHTS,| KO 2 MOAYNid |BNEKHOCTE, | TeKkyYecTH |Bogal NopucToc

4 T2 T3 AedapraLgp BonM

5

6 1 HacenHoH 1000 03 148 5 0.05 0z 1

7 2 Mecok NeNeEaTH 1600 03 1.73 3 025 W 1]

8 3 Cyneck 2000 0.3 182 5 0.26 14 W a

9 4 Cy INMHOK T4 ron 1500 0.35 187 5 017 026 1]

10 5 maHa Moy T 6 &p 2200 042 182 5 0.0z 015 L

L]

d [

Puc. 17.2

Peﬂ,aKTMpOBaHMe Tabnmubl XapaKTepUCTUK rpyHTOB BbIMOJTHAETCA C NOMOLLIbIO COOTBETCTBYHOLWNX KHOMOK
BBEPXY Tabnuubl — Bblpe3aTtb, KonupoBaTb, BCTaBWUTb, yAalinTb, Bbl6paTb no ymon4yaHuto ansa FPYHTOBOVI
noayLKu, Bbl6paTb UBET rpyHTa, YCTAHOBUTb Halln4ne rpyHToBbIX BOA.

Cetn
Mpn Heo6GxoaMMOCTU 3aaliTe CETb MOCTPOEHMUS C NMOMOLLbIO ANANOroBoro okHa CeTKM C NOMOLLIbI0 MEHH0

PepaktnpoBaHme = Cetu (CeTku) (kHOMka i Ha naHenu WHCTpymeHToB). lMpu BbI30BE MNporpamMmbl B
pabo4dem nosne yxe NPUCYTCTBYET ceTka ¢ HomepoM 1. IMpu HeoBXOOUMOCTIN €€ MOXHO YAan Tb.

B gmanoroBom okHe CeTKu BbinonHuTe cnegyowune gencrsua. C nomowpio cdetynka Homep ceTku
yCTaHOBUTE ee HOMep (Mo ymoryaHuio ceTka ¢ HomepoMm 1 yxe 3afaHa). 3aganTe KONMMYecTBO LIAroB M mUX
BENMYuHbI BAOMNb ocen X 1 Y. 3agante, ecnm Heobxoaumo, yron noBopoTa CETKM OTHOCUTENBHO BEPTUKAIbHOM

OCU N HAXXMUTE KHOMKY g - anIMeHVITb.

ﬁ Cetka 2 j [ Bepshan [ m ]1
[+ Mepean Touka
: #|

Hron 5
NOBOpOTa 0o L)

|1

Boone ocK & Boone ocu Y

Bemqumna wara| Waroe | Beawswda wara| Waros

1.00 | 10 1.00 10

Puc. 17.3

CKBaXWHbI
[ns 3agaHusa cKBaXkMH OTKPOWTEe AnanoroBoe okHo CKBaXMHbI C NOMOLLLIO MeHo PegaktupoBaHue =

CKBaXUHbI (KHOMKa El Ha naHenu WHCTPYMEHTOB). YCTAHOBUTE HOMEpP CKBaXXKMHbI MPU NMOMOLLM CUYeT4MKa
CKBaXWH " 3ana|7|Te B COOTBETCTBYHOLUMX NONAX BBOAA KOOpAMHATbI CKBaXXUHbI U a6con+0THyro OTMETKY YCTbA.
C nomowbio cyetumka UMD Boibepute Tpebyembii HOMEp rpyHTa U3 Tabnuubl XapakTePUCTUK TPYHTOB WU
3aHecuTe B MepBoe none BBoda Tabnuubl NMbO rnybuHy 3aneraHust criosi (Mpu yctaHoBke chnaxka 3aparo
rnyo6uHy 3aneraHus), nnMbo abCconTHYD OTMETKY nogowBsbl (Npu ycTaHoBke dnaxka 3apgar abc. oTm.
nopgowsbl) U T.4. CkBaXunHbl 0TOOpaXatoTCcs Ha naHe No Mepe Ux 3agaHusl.
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CKBaMHHbI x|

|ﬁc CreauHa 1 [m ]ﬁ
[ KoopauHate P
|1_ = o IS— H;E;M |‘|4E.E
= Y |2E [ nyeiHa ID-':“:I
b o

Janan rayGuHy

I ZaneraHus

Afc.otm. |MowrocTs| T aytuHa

N [Hawmerosatne NOGOWEE! cnoA | zaneraHuA
1 HacemnHob-c... T4E6.50 230 230
2 CyramHok... 14410 240 4.70
3 Cyneck. . 139.70 440 910
4 [MHa... 128.20 11.40 20,50
5 Mecok... 123.80 450 25.00
Puc. 17.4

BbiBOg4 HOMEPOB CKBaXMH OCYLLECTBSETCH C MOMOLWbIO MeHo Bupg = ®narn pucoBaHus = Homepa
3
CKBaXWH (KHOMKa El Ha naHenu MHCTPYMEHTOB).
Harpy3ku

3agaHne Harpy3oK BbINOJIHAETCA C MOMOLLbO MEHHKO Cxema = Harpysku. I'IpM 9TOM BbI3blBaeTCA
ananoroBoe OKHO Harpy3KV|.

PeannsoBaHbl aBa TunNa Harpy3knm — Harpy3ka Ha MnpAMoOyrosfibHyr obnactb N Harpyska Ha
NPOn3BOJIbHO 0qepquHb||7| KOHTYpP _|
Gl TPYHT - [Soil._1sld] = 2
(@) ®aiin Bua Cxema Ynpyroeocrosamme Cepanc Okno  Cnpaexa e
W FEFI AL Y 2 ENW FSEEE g Ps FFOT HoFd A% s, % 4R
Harpysku =]
¥ Harpusks = W Mpunowena [ (m.cm2] o | 7
[~ Aéo.omerca r
A A | oo
A [a6contoman omMenca npnnoxering narpyzn|

™ Touka npussakm

¥ |22.00

v W ’7 Bemana ZUUU

I

4 m D

Miart [ Bepamt rpyret | Cpes | Penced

Ynpasnenie cucTemtoli KaopauHaT x
=l » O

YKaXiITe MEPEYH0 TONKY PAMKM MACLLTaBHPOSaHNR X=3370 ¥=1641 Z=1167711677  |(m)

Puc. 17.5

YTtobbl 3agaTb NPOM3BOMbHLIA KOHTYP Harpy3ku HaXmMuTe B OUarnioroBOM OkHe Harpysku KHOMKy il
3apaTtb HarpysKy 1 yKaxuTte nocrnegoBaTernbHO y3nbl CETKU, obpa3sylolmne TpedbyeMblli MHOFOYronbHMK. 3aTem
3aMKHMUTE KOHTYpP, yKasaB MepBbI y3en KOHTypa. Harpy3ka mMoxeT Takke ObiTb 3ajaHa npu nomoLwiM BBoAa
KOOpOWHAT BEPLUVH €€ NnaHa.

Mpy HaXaTUM Ha KHOMKY il Bbi3blBaeTcd OKHO NpeABapuTENbLHOro NMPOCMOTPA U BbIGOpa TOUKM
NpuBA3KW. B OTKpbIBLUEMCA OKHE LWEMYKOM MbIWN  YKaXUTe, €Cn HeobXoauMOo, TOYKY MNpPUBSA3KM
MPSIMOYrONIbHOTO LUTaMra Harpy3ku Tak, Kak 3TO MOKas3aHo Ha PUCYHKeE.

212



lpoepamma «PYHT»

& .

3apaHue Harpy3kun Ha npAamMoyrosjibHyrH obnacTb BbINONHAETCS npn HaXXaTtnn Ha KHOMKY
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Ecnu Harpyska npunaraeTcs K cBaiHOMY (DyHOAMEHTY, TO B AuarioroBoM okHe Harpysku yctaHoBute
COOTBETCTBYIOLLMI (DNAKOK U B OTKPBIBLUUXCSA MONAX BBOAA 3aaaliTe Tpebyemble napameTpsbl.
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Puc. 17.7

Npn pacyeTe cBariHOro chyHgaMeHTa 3agatoTca cregytowme napameTpsbl:

Tp — TONWMHA poCTBEPKA;

L — pnuHa ceaw;

D — guameTp ceveHus Kpyrnow ceam unm B, H — paamepbl cedeHns npsmMoyronbHon ceau;
Acp — cpegHun war ceau;

Ec — mogynb gedhopmaunm matepuana ceau;

N — KONM4YeCTBO CBaW;

K1 — gons Harpy3ku, nepegasaemMast Ha rpyHT Ha ypoBHe NOAOLLIBLI POCTBEPKA;

K2 — gons Harpy3ku, nepegasaemMast Ha rpyHT TPeHWeM BAOMNb ANWHBI CBaw;

K3 — gons Harpysku, nepegasaemMas Ha rpyHT B ypPOBHE OnvpaHus CBaw;

Lv — Konu4ecTBO YPOBHEN Nepeaayn Harpysku oT TpeHus Ans (tonsko ans K2).
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PacueT cBaliHoro dpyHaameHTa, Kak yCroBHOro, CTpOro B COOTBETCTBMM C HOpMamu BeinonHaetca npu K1
m K2 =0 un K3 =1. [onyckaetca nHoe pacnpeneneHue gonen Harpysku, Hanpumep, K1 = 0.05, K2 = 0.9, K3 =
0.05 (unun gpyroe), KOTOpoe AaeT BO3MOXHOCTb MMAaBHOMO HakonneHus ocagku ot ceaw. [pu atom K2 moxer
6bITb pa3buto Ha Ha Lv yposHen (Hanpumep, Lv = 10). B aTom cnyyae antopa HanpshkeHuii o,, B rpyHTe 6yayTt
UMETb CTyMeH4YaTbIi BUA, OTpaXaroLuii YpOBHU NPUMOXEHUST COOTBETCTBYIOLLMX JONEN HArpy3Kku.

B pacuyete no Cl124.13330.2011 He yunTbiBaeTCA BEC rPyHTA B 06BbEME YCNOBHOMO hyHAaMeHTa.

B pacyete no [1BH B.2.7-10:2009 Bec rpyHTa B 06beMe yCrnoBHOro (pyHaaMeHTa yyumasigeaemcs.

mybvHa cxumaemon Tonwm He ans cealHOro cpyHaaMeHTa McUMCNSIETCA OT OTMETKM MPUITOXKEHWS
Harpysku.

Busyanusauua moaenu rpyHrta

Mocne 3apaHua ckBaxuH, W3, Harpy3ok u ceTel BbLIMONHUTE KOMaHAy JKcTpanonsauus (B MEHH0
Cxema), B pesynbTaTe koTopon Gyoet aBToMatuyeckun copmmpoBaHa mogenb rpyHTa. O6bemMHyo mMoaens
MOXHO BU3yanu3npoBaTb C NOMOLLbI0 KomaHabl 3D-Bupa B MeHio Bupa.

C nomowbio koMaHabl Mpou3BONbHLIA pa3pe3 MOXHO BbINOMHUTE MPOU3BOSbHBIA paspe3 MoAenw.
N3ob6paxeHne paspesa pa3melLaeTcs B MraBalLeM OKHe, KOTOPOe MO YMOMYaHWIO pacnonaraeTcsi B HUKHEN
YacTu 3sKpaHa. [ns noCcTpoeHMst MPOM3BONIBHOMO paspe3a HYKHO LWEeNKHYTb Ha KHOMke YKa3aTb TOYKM Ha
nnade v nocrnegoBaTeNbHO yka3aTb Hayano 1 KoHew NiMHUKU paspesa.

Ons Toro 4tobbl AMHaMUYHO NMpocMaTpMBaTh paspesbl, UCXoAaLMe U3 OOHOM TOYKU, YKaXKWUTE Ha cxeme
nepByl0 TOYKY paspesa, a 3aTeM MPOU3BOMIbHO MepemeLLanTe Kypcop MbllK, yOEpXMBask HaXaToWn KnasBuLly
CTRL. B nnaBatuwem okHe MpousBonbHbIN pa3pe3 OyaeT AnHaMWYHO NMEPEPUCOBLIBATLCA PUCYHOK paspesa
B COOTBETCTBMM C TEKYLLUM MONOXEHNEM BTOPON TOYKM paspesa.

MoxHo 3agaTb KoopAMHaTbl TOMEK NHUK paspesa. [1na atoro oTMeTbTe dhnaxkn KoopaMHaTtbl ToYek 1
3afjanTe KoopAuHaTbl KaxdoW TOYKM OTHOCUTENbHO TEKyLLero rfonoXeHns CUCTeMbl KOOpAMHaT B
COOTBETCTBYIOLUX NOMSX BBOAA X, Y.

LLlenyok npaBow KHOMKOW MbILK Ha M30bpaxkeHnn paspesa nokasbiBaeT MoAckasKy C¢ Ha3BaHueM U3 u
€ro XapakTepucTuku — Mogynb aedopmaumm, koachduumeHT lNyaccoHa u ygenbHbi Bec. [Npy nepemelleHnn
Kypcopa MbIWW C YyOepXaHueM MNpaBoW KHOMKM B MOMsIX BbiBOA4A CrpaBa BHW3Y 3KpaHa oOTobpaxaroTcs
KoopauHaTbl X, Y, COOTBETCTBYIOLLUME MOMOXEHUIO Kypcopa OTHOCUTENbHO TEKYLLEero MOSIOKEHUS CUCTEMbI
KoopauHarT, a Takke abcontoTHas oTMeTKa.

Lenyok kHOMkM YKa3aTb TOYKY Ha FIMHUM paspe3a MO3BONSET OTMETUTb MPOM3BOSMbHYKD TOYKY Ha
nvHuKM paspesa. [Ind aToro nepemMecTnte BepTUKambHYKO NMHUI0 OTMETKM C MOMOLLBI Kypcopa W LLernKHUTE
MbIWbO. [lonoxeHue Toukn Gyget 3adUKCMPOBAHO M OTMEYEHO BEPTUKaNbHOW LUTPUXOBOW NMHUEN KPaCHOro
useta. LWenyok kHonkm [okasaTb napameTpbl CKBaXWHbl OTKpblBaeT nnasakowee OKHO CKBaXMWHbl C
napameTpamMun «BUPTyanbHON» CKBaXMWHbI, TO €CTb CKBaXMWHbI B YKa3aHHOW Ha pa3pese Touke. Takow CKBaXuHe
npuceavBaeTCcs HOBbIN HOMEp.
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MapameTpbl pac4yeTa

OTtkponte Aauanorosoe OKHO [lapameTpbl pacuyeTa C MOMOLLLIO MeEHIO Ynpyroe OCHoOBaHWe =
MapameTpbl pacyeTa. C NOMOLLBIO COOTBETCTBYHOLLEN PaOMO-KHOMNKA BblGEpUTE HOpPMbI, B COOTBETCTBUU C
KOTOPbIMW HYXXHO NPOBECTU pacyeT. B cooTBeTCTByWOLWMX MOMsX BBoAAa 3adanTe KoadduUMEHT rnyOuHbl
CKMMaemown Tonwm (no ymondauuio paeseH 0.5), MMHMManbHYO rMYyOUHY CKMMaemon Tonwm (Mo yMOSYaHuio
paBHa 5M) 1 AONOMNHUTENBHOE MOCTOAHHOE HaMpsKeHne no Bcen rmybuHe (no ymonyanuto pasHo 0.0).

C nomoLpbl YCTaHOBKM COOTBETCTBYIOLLEro bnaxka (N0 YMONYaHUIO He YCTaHOBIIEH) YKaXuTe,
TpebyeTcss NU yyuTbiBaTb BEC FPyHTA Bbille OTMETKU MPUMNOXEHUS Harpysku. PasHOCTb Mexay OTMETKOW
NMOBEPXHOCTM rPYHTa U OTMETKOMN NPUIOXKEHNS HArpy3kn aBnseTcsa rnyorHon 3anoxeHns gyHaaMmeHTa.

[danee B cooTBeTCTBYyIOLEM Mone BBOAA 3adavTe LWar TPUAHTYNAUUW Harpy3ok Ans MNOCTPOeHus
nsononen (No ymonyawuio war paseH 2.0). OT BENUYMHBI LIara 3aBUCUT CKOPOCTb BbINOSIHEHUSA pacyeTa U
TOYHOCTb NMOCTPOEHNSI U30MONEN pe3ynbTaToB pacyeTa.

MapameTpel pacueta @
Ko PPHUMEHT M AYSUHE! Brifioy
CHMMASEROA TOWLL n.20 P rep
" CHwWM 2.02.01-83
MuHuranenas rayéuna  [5.00 " ¢ CN 50-101-2004
EHRHMASHOM T ¢ [EH B.2.1-10:2009
JononHKTENEHOE NOCTOAHHOE HANPHHKEHHE & CN 22.13330.2011

o BCedl FNYGuHE il T2

W Yarbiars eec rpydTa seiue
OTMETKM MPMADHEHMA HAFPYSKA W | X ?

L ar TPMaHrYNALWK HarpYZ0K ANA NOCTPOEHMA
HUSononei 0.25 M

v Facuer ocamki cyllecTBYOMIAR SAaHME oT
CTROALIMECH COOPYHEHIN
K.om ppHUMEHT M AYGHHE! CHHMAEMON TOAWH

ANA NpeaBapHTEAEHore (5o
pac4eTa |

YUMTEIESKILL S0 TONBKD CYLLECTEYHILME HAMPYSKK

Puc. 17.9

BbinonHWMTE pacyeT nmapamMeTpoB YMNpPYroro OCHOBAHWS OOHUM W3 MnpeffiaraembiX TPex MeTOoAoB (Mnuv
BCEMU MEeTOAamu) C NOMOLLIbIO MEHIO Ynpyroe ocHoBaHue = Pacuet (meton 1, meTop 2, meTtoa 3 — KHOMKM

15 25 3§ Ha NaHenu UHCTPYMEHTOB).

Pe3ynbTaTthl pacyeTa

B pesynbTate BbluMCnsOTCA ocagka, koadpduumeHTsl noctenun C1 n C2, rmybuHa cxknmaemon tonwm He
(B COOTBETCTBMM C OOMYCKAEMbIM COOTHOLLUEHMEM MEeXAY OOMNOMHUTENbHbIM BEPTUKAIbHBIM HaNpPsKeHUeM u
BEpPTUKarnbHbIM HanpskeHMem oT COBCTBEHHOro BEca rpyHTa), a Takke yCcpeaHeHHble Moaynb Aedopmauuu E n
koadpdumumeHT lyaccoHa V. PesynbTatbl pacdeTa oToOpaaltoTcsi B BuAe W30MOMen Npu HaxaTtum Ha
COOTBETCTBYHLLME KHOMKM BHW3Y NOMs BbIBOAA.
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B okHe pesynbTaTtoB crnpaBa OTOOpaxaeTCs BepTUKanbHbIN paspe3 C NPUIOXKEHHbIMU Harpy3kamun u
3MIOPaMn Hanps>keHWn B rPyHTe MO BepTWKanM B 3a4aHHOW TOYKe MnaHa, a B COOTBETCTBYIOLUMX MONSAX
BbIAOTCH 3HAaYEHWNs BbIYMCIIEHHbIX NapameTpoB. Tpebyemas Touka nnaHa MoxeT OblTb 3aaaHa KoopaMHaTamm
uny obo3HayeHa Ha nnaHe Nocrie HaxaTusl Ha KHOMKy YKa3aTb Ha nnade.

OTobpaxaloTcst Takke NnaH 3afaHHbIX CeTel M Harpysok (kHorka lMnaH) u Bug cBepxy MOBEPXHOCTU
royHta B uBeTe (kHonka BepxHum rpyHT). [Npu Haxatum Ha kHonky Cpe3 cnpasa NosBNSETCA MOM3YHOK C
OTMeTKamu rnybuHbl, BOCNOMb30BaBLUNCL KOTOPbIM MOXHO 0TO6pasnTb NanuTpy rpyHTOB Ha 3a4aHHOW OTMETKe
rnyOuHbl rPYHTOBOrO MaccuBa.

Mpu HaxaTumn Ha KHOMNKy Penbed oTobpaxkaeTcs penbed NOBEPXHOCTM FPyHTa (ecnv 3afaHbl CKBaXWHbI

C oTnnvyawwmnmMmmnca otMmeTkamMmm yCTbﬂ), Nnpn 3TOM Harpy3ku He oTobpaxatoTcs.
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Puc. 17.11

Tabnuua ocagok

YTto6bl co3gaTth Tabnuuy ocagok, BbI30BUTE M3 MEHKO Ynpyroe ocHoBaHue nyHKT Tabnuua ocapok. B
nosiBMBLLENCS Tabnue B COOTBETCTBYIOLLMX MONSAX BBOAA 3a4alTe HOMepa Unu umeHa TpebyeMbiX TOYEK U KX
koopaunHatbl X, Y. BHecute 3agaHHoe B Tabnuuy ¢ nomoubio kHomku [lo6aBuThk. [Nocne 3aBeplieHns paboThbl
¢ Tabnuy en HaxxmuTe KHOMKy MpumeHnTb. [Npyn 3TOM BHECEHHblE B Tabnuuy TO4YkM 0TOBpasATcs Ha akpaHe.
3ateM HaxMmuTe KHOMKy nocTpouTb. B pesynbTate 3TOro nosBUTCA OWanoroBOe OKHO C UMeHeM channa
Tabnmubl UMA_tabnuua_ocagok.rpt. NMocne Haxatnss kHomkM CoOXpaHUTb Ha 3KpaHe nosBMTCS Tabnuvua
0cafok.

O603HayeHns B Tabnuue cneayoLime:

S1 — ocagku B TOYKax CyLLECTBYOLLMX 30aHUIA;

S2 — ocagku B TOMKax CTPOSALLUXCS 34aHUN;

Sr =S1 — S2 — pasHOCTb 0CaoK.
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Touxa 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

UTtobbl co3gaTb Tabnuuy nepekocoB, BbLI3OBUTE U3 MEHIO YNpyroe OCHOBaHuMe nNyHKT Ta6nuua
nepekocoB. B nosiBuBLlenca Tabnuue B COOTBETCTBYIOLLMX MOMsX BBOOA 3ajalTe HOMEpa UM MMeHa nap
TpebyeMbIX To4YeK C nomoLlbto kHomnkn [lob6aBuTb. [Nocne 3aBeplieHns paboTbl ¢ TabnNuUEn HAXXMUTE KHOMKY
MpumeHuTb. [py 3TOM BHECEHHbIE B TAabNULY TOYKM COEAMHATCA Ha 3KpaHe NMHUEN. 3aTeM HaXXMUTE KHOMKY
noctpoutb. B pesynbtate 3TOr0 NOABWTCA  OWANoOroBOE OKHO C MMeHeM canna  Tabnuupl
UMA_tabnuua_nepekocoB.rpt. [locne Haxatua kHonkn CoxpaHUTb Ha 3KpaHe nosiButca Tabnuua
NnepeKkocoB.

O603Ha4veHus B Tabnuue cneayowme:

i, ] — HOMepa nNepBoOW 1 BTOPOW TOYEK, MEXAY KOTOPbIMKU Byae BblMUCNATLCA Pa3HOCTb 0CaAoK;

Sr,i — ocagka B i-Oi TOYKe;

Sr,j — 0CagKu B j-ON TOYKeE;

Sr,j — Sr,i — pa3HOCTb 0CaAOoK,;

Lj — Li — paccTosiHMe mexay Toukamu,

Mepekoc paBeH (Sr,j — Sr,i) / (Lj — Li)-100%.
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T
T
T

m
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m

Tabnuua nepekocos

Touka i Sr,i, tm Touka j Sr,j, cm Sr,j - Sr,i, cm Lj-Li, cm lNMepekoc
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

KpaTkoe onucaHue anroputma BbluncrneHmsa koadcgpduumeHtos C1, C2.

Ocagka ocHoBaHMSA S BblYUCIISIETCA NO CXemMe NuUHeHo Aedopmumpyemoro nonynpoctpaHctea (JII1IT)
METOAOM MOCITOMHOro CYMMMUPOBaHUA No creaytoLlen opmyne:

S=0.8W
n o'zp,ihi
me W= X ———

E.

i=1 i
hi, Ei — cooTBeTCTBEHHO TOMLWMHA U MogyNnb AedopmaLm i—Toro crosi rpyHTa (C y4eTom ero apobneHus
Ha noacnowm);
N — KOMMYECTBO CMOEB FPyHTa OT noAdowsbl ddyHAaMeHTa 0 rmybuHbl Z = He ¢ yyeToM apobneHus Ha
noacnowm (i=1~n).
BeinonHeHue ycnosus Z = Hg perynupyeTtcs 3agaHHbIM KO3(p(pULMEHTOM FNyOUHbI CXUMaeMown
TOJLLM.

Bbluncnsitotes cneaywouime cnaraemble oCaaku:
n n
Z("zp,i —Gzy,i)'hi 2Oz N
wi=-1 = ;ow2=21

n

Zczp,i 'hi
L ow3s=1t

Eei Eei

roe
E; — moaynb gedopmaumu i-ro crnos rpyHTa no BeTBY NEPBUYHOMO HArpyXeHus;
E.i— Moaynb gedopmanmm i-ro crosi rpyHTa no BETBU BTOPUYHOTO HArpyxXeHus;
no ymonyaxuio Eei = Ei;
O,p i— HanpshkeHue B i-TOM Coe rpyHTa OT BHELLHeWn Harpysku;
0, — HaNpshKeHune B i-TOM crioe rpyHTa oT cobCTBEHHOro Beca.

Ecnun cobcTBEHHBIV BEC FPyHTA Ha YPOBHE MOAOLIBLI Oonblle cpegHero AaBfieHus nog nodoLwBOR, TO
W = W3, uHaye W = W1 + W2,

Ona BbluMCneHMs k03 PULNEHTOB MOCTENM UCMONb3YTCA cpeaHue (B npepenax 3admMKCUpPOBAHHOM
rnyouHsbl cknmaemon Tonwm He) 3HadveHms mopyns aedopmaummn Erp 1 koaddumumneHTta MNyaccoHa mpp. OTK
3Ha4YeHMs BbIYNCTIAOTCA NO hopMynam.

n n
) z Elh i Z Vih i
E.=i=1 Y Mpg == 1
re W re He
KoadpumumeHT noctenn C1 BbluncnseTca TpeMss MeTogamu.

MeTtopg 1. KoacbduumeHt noctenn C1 BelducnseTcs no popmyne:
Erp

C =
' Ho[-2m%)
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MeTop 2. KoadpuuueHTt noctenu C1 BeluucnseTcsa no popmyne BuHknepa:

roe g — cpegHee AaBneHue nof noAoLlBoi doyHaaMeHTa; S — ocaka OCHOBaHMS.

Metop 3. [Ina onpeaenexns koagpduumeHta noctenu C1 ncnonbsyetcsa dopmyna metoga 1. Otnuume
COCTOUT B TOM, 4YTO Ana onpefdeneHns cpegHero moaynsa gedopmauun E., BBOAUTCA NONpaBOYHbIN
KO3 PULMEHT U K BENUYMHE MOgynsa AedopMaLmmn i—Toro Noacnos. AToT koaddUUNEHT unaMeHsieTcst oT u;=1
Ha ypoBHe MOAOLWBbI pyHAaMeHTa OO U,=12 Ha YpOBHE YXe BbIYMCIIEHHOW rpaHuLbl CKMMaeMOWn TOILIW.
MprHATO, YTO KO3 PULMEHT U N3MEHSIETCA NO 3aKOHY KBaapaTHOM napabonsi:

1172

2
C

Kpome Toro, npyHMmMaeTcs, Y4TO AONOMHMTENBHOE BEPTMKANbHOE HanpsXeHne no rnybuHe pacnpeaeneHo
paBHOMepHo. Torga
H
Erpg = — o —
n
> L
i—1UiE;

MeToa 3 HOCUT 3KCMEepUMEHTArbHbIA XapakTep U NPeasioxkeH C Lenbko bonee TOYHOro MO4ENMpPOBaHUS
N3MEHEHWN MPOYHOCTU rpyHTa Mo rmybuHe. HeydyeT HapactaHus mogyns gedopmauun rpyHta no rnybuHe
NMPMBOAMWT K 3aBbllEHHbIM 3Ha4YeHUsIM OCafok, a, CreAoBaTernbHO, M 3aHMKEHHbIM 3HaYeHWs koaddurumeHTa
noctenu C1.

Onsa metonoB 1 1 3 koadduumeHT noctenu C2 BeluncnsieTcs No opmyre:

2 2
CHZ [1-2mZ, )
6(L+mrp)
Ons metoaga 2 koadpduumeHT noctenu C2 He BblYUCTIAETCS.

u +1

C2:
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