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Metouueckre yka3aHus COOTBETCTBYIOT TOCYapCTBEHHBIM 00pa30BaTeIbHBIM
cra"apramuarpanienus noaroroBku 08.03.01. CtpoutenberBo, no npoduito «[IpomMelineHHoe u
IPa’KIAHCKOE CTPOUTEIHCTBO.

[enbnaHHBIX METOIMYECKUXYKa3aHUN —yIITyOUTb3HAHUS CTYI€HTOBIIOTEME
«KoHCcTpyKIIMM U3 jKee300eTOHanM 0Ka3aTh UM IIOMOIIb ITPH BBITIOJTHEHUH KYPCOBOM PabOTEHI.
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3a09HOM (OPMBI OOYICHHS.



KOMIIOHOBKA KOHCTPYKTUBHOM CXEMBI
CBOPHOI'OBAJIOYHOI'OIIEPEKPBITUSA

BcocTaBcOopHOro6anouyHOroMexay3Ta K HOrOnepeKpbITUABXOASATIUIM THIMPUT €N, 0TI Pa

IOIIHMECs] HAKOJIOHHBI (puc. 1).

[TpukoMnOHOBKECOOPHOTO0ATOUHOTOTIEPEKPHITUSIHEOOXOIUMO

—Ha3HAYUThPa3MEPhl CETKUKOJIOHH,;
—BBIOpaThHAMNPABICHUEPUTENCH,HOPMYHPA3MEPBINXTIOTIEPEUHOTOCECUCHUS;
—BBIOPATHTUI U PA3MEPHITUINT.

CeTka KOJOHH Ha3HAuYaeTCs B 3aBUCMMOCTU OT pa3MEpoOB IUIUT U pureiei. Pac-
CTOSTHUEMEKTYKOJIOHHAMUI0KHOOBI TBKPATHO 100 mmunpuHUMAETCSIB  TIpe-
nenax(4,8...7,2) m.

Hamnpanenne pureneit MoxeT ObITh MPOJOJBHBIM WM TOMEPEYHBIM. ITO 00y-
CJIOBJIMBACTCS TEXHUKO-KOHOMUYECKUMU MOKa3aTeIIsIMH. Br16op THIIA
MOTIEPEYHOTOCEUEHUSPUTEIICH3aBUCUTOTCITOCO0A0NMMPAHUSTHAHUXILTUT. BeicoTaceueHus
pure-
ash  =("...0)l,cael-nponerpurens, muprHa eroceueHus1D,=20cmunu30

® 15 10
CM.

Tun ™IMT TEpPeKPBITHS BBIOUPACTCS 1O  APXMTEKTYPHO-TUTAHHPOBOYHBIM
TpeOOBaHUAM U C YYETOM BEJIMYHMHBI JACHCTBYIOIIEH BPEMEHHOH (IT0JIE3HOM) HATPY3KHU.
[IpuBpemennoii Harpyske v < 7,0 xH/M?HCHONB3YIOTCS MHOTOMYCTOTHBIE ILIHTHI,
BBICOTACEUCHUAKOTOPBhIXpaBHA(20 ...24) cm.

[11UThl BBIONHSAIOTCS TMPEUMYIIECTBEHHO TMPEABAPUTENIBHO HANPSKEHHBIMHU,
YTOIO3BOJISET NOJYYUTh SKOHOMHUIO3a CUET COKPAIIEHUSPACKOAACTAIIH.

KonudecTBo TUMOpa3MepoB IUIHT JIOJDKHO OBITh MUHHUMAJIBHBIM: PSAJIOBBIC IITUPH-
Hoto (1,2 ...2,4) m, cBs3eBwierumaThI-pactiopku — (0,8 ...1,8) m, dacamHpie TUIUTHI-
pacnopku— (0,6 ...0,95)m.

BkauecTBenmpruMepaBMEeTOINYECKUXYKA3AHUSXIIPUHATO CIETYIONIEE:

—CBSI3€BAsIKOHCTPYKTHBHASCXEMAa3JaHUSCIIONEPEYHBIMPACTION0KEHUEMPUTEIICHHC

€TKOMKOJIOHHCpa3MepaMuBIuiane6,0x6,3m(puc.1);

—YHCIO3TAXKEH—9, BKITIOUASATIOABA;

—BBICOTadTaKEH UnoaBaia2,d8u;

—pUTeJIbTaBPOBOTOCEUEHUSTTUPUHOIOby=20cMUBBICOTON

h,= —0630=45cu (puc.2) GesnpenBapuTebHOrO HANPSKEHHS aPMaTYpbI;
14

(OT™METHM,UTONIPEIBAPUTEILHOHA3HAYEHHBIEPA3MEPBIMOTY TOBITH Y TOUHEH BIIPHUIIO
CIEIYIOIEM PACUETEMKOHCTPYHPOBAHUMPHUIENS ).

—IUIATBI  MHOTOIYCTOTHBIE MPEIBAPUTENLHO HAMPSHKEHHBIE BBICOTOH  22¢Mm
(puc.2)(mupuHAPSATOBBIXILTUT |, SMUTUIAT-paciopok 1 ,8.u);

—KkonoHHbIceueHneM40x40 cwu;

— BEJIMYMHA BPEMEHHOU HAIPY3KU IPUHUMAETCAB IBYX

BapuanTax:1Bapuant— v=1,5xH/m?;

2Bapuant— v=4,5xkH/m?.



Koncmpywinubrag cxeMa nepewkpoimus
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Puc. 2. K pacuemy naumb nepekpoimus



2. PACYET U KOHCTPYUPOBAHHUE MHOFOHYCTOTHOﬁ
HPEABAPUTEJ/IbBHO-HAIIPA)KEHHOU IIVIMTHI IEPEKPBITUSA ITPU

BPEMEHHOMH ITOJIE3HOM

HATI'PY3KE V=1,5 kH/m?

2.1. HcxoaHbie1aHHbIE
Harpysku Halm2TiepeKphITHS
Tabmuma 1
Bunnarpysku HopmaruBnas | Koad¢uuuent | Pacuernas
Harpyska,kH/w? | HaJeKHOCTUII | Harpyska,
OHarpy3Keys KH/M?
1 2 3 4
Iloctosinnas:11o
JbI-TIapKeTHaMacTuke,0=20 0,20 1,3 0,26
MM
LlemMeHTHO-TIECUAHASACTSIIKKA, 0,54 1,3 0,70
8=30mm(y=18xHIn?)
MHoronycToTHasscOOpHASTUINTA
NEPEKPHITUSICOMOHOTUIMBAHUEMIIT 3,4 11 3,74
BOB,0= 220 mm
HroronocrosiHHasiHAarpy3Kag 4,14 4,7
Bpemennas:

[Teperopoaku,6=120mm(mipuBe- 0,5 1,2 0,6
JCHHAsIHATPY3Ka, JIUTEIbHAs ) V),
[Tone3nas(n3zananus) 15 1,3 1,95
BTOMUYHCIIC
KpaTKOBPEMEHHAs Vsh 1,2 1,3 1,56
JUTATEIIBHAS V|on 0,3 1,3 0,39
HroroBpemeHHassHATpy3Kav 2,0 2,55
Bpemennass Harpy3ka 0Oe3 yuera 15 1.95
IIEPETOPOIOKV(
[lonnasinarpyskag +v 6,14 7,25

[Tpumevanwne k03¢ HUIMEHTHAISKHOCTUIIOHATPY3KE PHUISIBPEMEHHOM(TT0J1e3-

HOM ))HArpy3KUIPUHUMAETCS :

1,3—1IpHUIIOTHOMHOPMATUBHOM3HaueHuMHarpyskumenee2 klla (kH/m?);

1,2—1IpUIIOTHOMHOPMATUBHOM3HaYeHUnHarpysku2 xlla(kH/m?)ubomnee[ 1].

Harpy3kana l HOrOHHBIMME TP UTMHBIIUIM TRIIPUHOMUHATbHOWEEIMPUHE 1,5
MCydeTOMKOA () PUITMEHTAaHAI)KHOCTH MTOOTBETCTBEHHOCTH3 1aHuAY,=0,95:

—pacdetHasimoctosinaasg=4,7-1,5-0,95=6,7xH/m;

—pacdeTHasinonHas(g+v)=7,25-1,5-0,95=10,33xH/um;
—HOpMaTHBHasTOCTOosTHHANQ,=4,14-1,5-0,95=5,9xH/m;
—HOpMaTUBHasOMHas(J,+v,)=6,14-1,5-0,95=8,75kH/m;,
—HOPMATHBHASIOCTOSHHASHATUTEIbHASL( Jy+Vion ) =(4,14+0,8)-1,5-0,95=7,04x H/m.
MaTtepHaJbIISANINTHI

beTonTskenbliikIaccanonpoyHocTuHackaTne B20:
Rb.n=Rbser=15,0M11a;Rpt n=Rbtser= 1,35MI1a (tadmn.1[4],[Ipunoscenue3d),
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Rv=11,5MI1a;Run=0,9MTI1a(tadn.2[4],/Ipunosxcenued),

1b1=0,9(m.2.1.2.3[4]).

HauaneHelii Mofyns yrnpyroctu Oerona Ep= 27,5-103MIla (ta6n. 4 [4], Hpuno-
Jrcenueb).

TexHomoruss  W3TOTOBJICHUS  TUIMTBI ~ —  arperatHo-moro4Has.  [lmuta
MOJBEPraeTCATEINIOBON  00paboTke mpu aTtMochepHOM JnaBieHuH. HatskeHue
HaIpATaeMON apMaTy-pPhIOCYIIECTBISCTCIIICKTPOTEPMHUUSCKIMCIIOCOOOM.

Apmarypa:

—npopaoJibHasHanpsraeMmaskiaccaA600:

Rs.n=Rs ser=600M11a(tabdn.7[4],/Ipuroscenueb);
Rs=520MIla(ta6:.8[4],[Ipuroscenuel);
Es=2,0-10°MITa(nynxt2.2.2.6[4]).

—HeHanpsraemaskinaccaB500:

Rs=435MIla(ta6:.5.8[3],/Ipunooscenuel);
Rsw=300MI1a.

2.2. PacueT NJMTHI O NpeaeibHBIM COCTOSIHUSIM NePBOii
rpynnbiOnpenesieHueBHY TPEHHUX YCHIIUH
PacueTHBIMNPOIETIITUTHIBCOOTBETCTBUUCHUC. 2

0,2-0,02

1=6,0-0,4+ =5,69m
° 2
[lonepeuHoe KOHCTPYKTUBHOE CEUYEHHUE TUTUTHI 3aMEHSIETCS] SKBUBAJICHTHBIM JIBYTaBPO-
BeIMceucHueM(puc. 3).Pazmepnl ceueHUSUINTBIN =22 cu;

ho=h-a=22-3=19cm;h' =h=(22-15,9)-0,5=3,05¢cx;

b=149cm; b, =149-3=146cm;b=149-15,9-7=37,7cm.

[InuTapaccuyuThIBa€ TCAKAKOIHOMPOJIETHAS IIAPHUPHO-OTIEpTasiOanKa,3arpy-

’KCHHasspaBHOMEPHO-pacIpeAeIeHHONHArpy3KoH(puc. 4).

Y crmms0Tpacy4e THOUIOJIHOWHATPY3KHU:
—M3rH0a0IIN MOMEHTBCEPEANHEPOJIETA:

v @VIE 10335697

2 =41,8xkH-m;
—IIOIICPCYHAas CHJIaHAOIIOpax:
QZ(QW);O _10 33-25 69 59 4ty

Y cunusioTHOpMaTUBHOMHATPY3KH (3OO IIIIEMOMEHTHI )

—IIOJIHOM:
(g+V)2 8755692
Mn: I A— :35,41KHM’
y 3 8
—MHOCTOSHHOWH IJTUTEILHOM
M :(g-iﬁvlon,n )I% :7,04'5,692

nl 8

=28,5kH -m

Pacuer no MPOYHOCTH HOPMAJIBHOI'0 CCYCHUA IPHU I[ei/‘ICTBPIPI
I/I3FH62llOl[[eFOMOMeHTa
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[Ipu pacdyere 1O TPOYHOCTH PACYETHOE IMOMEPEYHOE CEUCHHE ILTUTHI
MPUHAMACTCSATABPOBBIM C MOJKOW B CKATOW 30HE (CBECHI MOJIOK B PACTAHYTON 30HE HE
YUHUTBIBAIOT-CHA).

[IpupacyeTenpuHUMAETCABCAIIMPUHABEPXHEUTIOIKH b, =146 cm,Takkak
’ _b _
o’ :M:54,15 <l|:l-578:96,3cm,

2 2 6 6

riel-KoHCTpyKTHBHBIHPA3MEPILIUTHI.
[TomoxkeHnerpaHnIbICKATON30HBIOIPEIEISAETCS U3YCIOBUSA:

M<M, _, =R, -hi(ho-0,5h)),

raeM— u3rudarmuiMoMeHTBCepeIUHENPOTIeTa OTIOJIHOMHArpy3Ku
(g+v); M,,~MOMEHTBHYTPEHHUXCHIBHOPMAJILHOMCEYCHUMILIUTHLIIPH

KOTOPOM HEWTpasibHasi OCh MPOXOAUT MO HUXKHEN rpaHu cxkaTou moiyiku; Ry—pacuetHoe
CONMpOTHBIIEHHE OETOHAa  CXAaTUIO;  OCTalbHblE  O0O3HAUYEHHMS]  NPUHATHL B
COOTBETCTBHHCPUC.3.

Ecnu 310 ycnoBue BBINOJIHAETCS, TPAHULA CHXKATOM 30HBI IPOXOJAUT B IIOJKE,
UILIOLIAAbPACTIHYTONAPMATYPBIOIPEIEIACTCAKAKIIAIPSIMOYTOJIbHOT OCEUCHUS
IIMPUHOW,PABHON [y,

4180xH-¢m<0,9-1,15-146-3,05(19-0,5-3,05)=8054xH-cm;
Ry=11,5MT1a=1,15kH/cm?.
41 8xH-m  <80,54xH -m—
YCJIIOBUEBBIMOIHAETCS, T.€. pACUETBE IEMKAK IS IPSIMOYT OJIbHOTOCEYEHHS.
Jlaneeonpeensem:

o M _ 4180 _0077;
b f 0
E_. of ‘1 é\ |
. e=1- [1-20,077 =0,08.
L 2)
X
F‘J_ h _OTHOCI/ITeHBHaﬂBBICOTaCX(aTOﬁ3OHBI6CTOHa;I[OJ'DKHOBI)IHOHHHTBCH
0

yciaoBUe¢ <¢r,IIeCR—TPaHUUYHASIOTHOCUTENIbHASBBICOTA CKATOM3OHBI.
3HaueHue ronpeaeseTcanopopmyie:
_R_ 0,8
S —— (32[4])

ho 1+ gs,el

Epuit
I71€€s el—OTHOCUTENbHAs Ie(popMaLsiapMaTy pbIpaCTAHYTOM30HbI, BbI3BAHHASIBHEIIIHEH
Harpy3KOMIMPUIOCTUKEHUUBITOMapMaTypeHANPSIAKEHUS, pPaBHOTOR;
&s,ult—OTHOCUTENIbHas Ie(hOpMalHsICKATOT 00 TOHATTPUHANIPSIKEHHUSIX, PABHBIX
Ry, mpunumMaemast paBuoi0,0035.
JlnsiapMaTypbICYCIOBHBIMITPEACIOMTEKYYECTUZHAUCHUEEs e OTIPEICIIACTCATIOhOpMYIIE:
Re+400-G,,

sel

€ (apmatypaA600uMeeTyCIOBHBIMIIPEACITEKYUECTH);



IJI€ Osp— MPEABAPUTEIBLHOE HANIPSDKEHUE B apMaType ¢ YYETOM BCEX MOTepb U Ko Ppu-
nueHToMysp= 0,9.

[IpenBapurenbHOe HaNps)KEHUE apMarypbl osplipuHUMaroT He ©Oonee 0,9
RsnasiropsiuekaTaHol M1 TEPMOMEXAHUUYECKH YNPOUYHEHHOW apmatypbl (A600) u He
60nee(,8Rsn1s1X0101HOAEPOPMUPOBAaHHOMAPMATYPhIMAPMATYPHBIX KaHATOB
(2.2.3.1[4)).

[Tpunumaemosp=0,8Rs,=0,8-600=480MI1a.

[IpunpoeKkTHpOBaHUMKOHCTPYKIUUIIONIHBIECYMMAPHBICIIOTEPUCIIEYETIIPU-HUMATHHE
meHneel00 M1la (11.2.2.3.9[4]),Aosp2)j= 100M11a.

[IpuonpeneneHunes g

05p=0,9-480-100=332MI1a;

— 0,8
6., =520+4OO 332:0’00294; E_,= =01435;
’ 2,0-10° R 1+0,00294
0,0035
azi-(l—é\:0,340; o <a.
R R| | m R
\ 2)
HJIOHI&}ILCG‘IGHI/ISIapMaTypBIOHpGJleJIHGMHO(1)0pMYJIe:
_Ybl'Rb'b'f'E;ho,
sp R !

S

Ecnu cobmiopaercst ycnoBue ¢ < {r,pacueTHOE CONMPOTUBIIECHUE HAINPATaeMOM ap-
MaTypbIRsTonmyckaeTCyMHOKaTbHaK03(PUITUEHTYCTOBUMPAOOThIYs3, YUUTHI-BAIOITUH
2

BO3MOKHOCTb nedhopMHUpPOBaHUS BBICOKOTIPOYHBIX apMaTypHBIX cTayei
IPUHANPSKEHUSXBBIIIEYCIOBHOTOTIPEIeIaTeKyYeCTUHOIIPEATIIeMbIATIOh OpMYJIE:
=1,25-0,25
1 e <l (3.216))

R
Een é<0,6,qTo/:uvIrmI/ITnpaKTI/IqGCKHBCerz[aco6mozlaeTc>1,M0>I<H0HpI/IHmv1aTb
Er
MaKCHUMaJIbHOE3HAYeHUEATOTOKO3 P hunmeHTa, .. ys3=1,1.
0,9-1,15-146.0,08-19 ,.1,1-52
A, = =4.02¢cm”:

sp

=520MT1a=52xHlcm?.

R,
[TpurnmMaeM6@10A600;A45,=4,71cm?.

HampsiraemplecTep >KHUIOKHBIPACTIONATaThCICUMMETPUIHONPACCTOSTHUEME -
XKIyHUMHUITODKHOOBIThHEO01ee400 Myvmprh>150 mm(1.8.3.6[3]).

PacyeTnonpoyHOCTHIIPUAEHCTBUHUIIONECPCYHOMCHIIBI
[TonepeunasicunaornonHoHarpy3knQ=29,4xH.
PacuernpenBaputenbHOHANPSKEHHBIXJIEMEHTOBIIOCKATOMOETOHHO MITOJIOCEMEXKTYHAK

JIOHHBIMUCEYEHUSIMATIPOU3BOASITA3 YCIIOBUSA:

Q <@b1-yb1-Rp-b-ho (64[4])
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@p1—kodpdunenT,npuHuMaembiiipaBHbIM0,3(11.3.1.5.2[4]);

b—mmpunapedpa,b =37,7cm;

Q<0,3:0,9-1,15-37,7-19=222 4k H;

29,4xH<222,4 kH.
PacuernpenBaputenbHOHAMPSHKEHHBIXU3TH0AEMbBIX3JIEMEHTOBIIOHAKIIOHHOMYCEUEHU IO

MIPOU3BOJIATH3 YCIIOBHUS:

Q<Qu*+Qsw; (65[4])
Q-nonepeyHasiCUIaBHAKIIOHHOMCEUCHU U,
Qp—TionepeyHascuiia, BOCIpUHIMAaeMasi0E TOHOMBHAKIIOHHOMCEUCHHH;
Qsw—TI0TIepeyHasICIIa, BOCIpUHUMaeMasonepeyHoapMaTypOoiBHAKIIOHHOMCEUCHUH.
Q="2 ® Yo 'Rsb-h? o

b

c

, TnpuHHUMaercs He Oomee 2,5y -R-b-h wu He Menee
bl bt 0

0,5Yb1-Rot-b-ho;
@b2—Kodp durrenT, npuHruMaeMsbiiipaBabpiM1,5(m.3.1.5.3[4]);.
Qb=2,5Yb1-Rut-b-ho=2,5-0,9-0,09-37,7-19=145,05« H,
Rut=0,9M11a=0,09xH/cm?;
Qb=0,5Yb1*Rpt-b-ho=0,5-0,9-0,09-37,7-19=29,01«H.
CrnepnoBatenbHO,IONIEpEeYHasiCUIIa, BOCTIPUHUMAEMasiOE TOHOM, TPAKTHYECKUPaBHA
JNEUCTBYIOIIEM B  CEYEHUM  IIONEPEYHOW  Cuje,  I[O3TOMY  IONEPEYHYIO
apMaTypyMOXHOHE ycTaHaBnuBath(1. 8.3.11 [3]).

2.3. PacueT IJIMTHI 1O NpPeAeJbHBIM COCTOSIHUSIM BTOPOM
rpynnbil eoMeTpryecKknexapakTepuCTHKHIIPUBEIEHHOTOCEYe
HUS
KpyrioeouepranuenycToT3aMeHUMAIKBHBAICH THBIMKBAIPATHBIMCOCTOPOHOM
¢=0,9d=0,9-15,9=14,3cwm.

Pasmepbl  pacyeTHOro [BYTaBPOBOTO CEYCHMSTONIIMHA  MOJOK h'=h=(22—

—14,3)-0,5=3,85cm;mmpunapedpab=146-14,3-7=45,9¢cm;
IIMPUHATIONOK By, = 146¢cm;b=149cm.

OnpenensieMreoMeTpu4eCcKueXapakTePUCTUKUIIPUBEEHHOTOCEUCHHUS:
B, 210°
o=_" — =
E, 27,510°
[InomanpnprBeICHHOTOCEUECHUS :
Ared=A+0As= b’ ', +bs-hetb-c+aAs=(146+149)-3,85+45,9-74,3+

+7,27-4,71=1826,4cm?,  A=1792,16cm?*—nomaasceueHnsIOETOHA.
CTaTH4eCKNIMOMEHTITPUBE IEHHOTOCEYEHUAOTHOCUTEIbHOHMKHENTPAHU :
Sred= b, 'h'f(h—0,5 h'f)+bf-hf-0,5hf-+b-C-0,5h+OL-Ag-a:
=146-3,85-(22-0,5-3,85)+149-3,85-0,5-3,85+45,9-14,3:0,5-22+
+7,27-4,71-3=19711,2cM8.

VY naneHueneHTpaTI KeCTUCCUCHUSIOTETOHUKHEUTPaHH :

0 y_Sred :19711’2:10,7%10,80]14.

A 18264
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%OM%ETI/IHGPHI/II/IHPI/IBCI[CHHOF OCze‘-Iet})Ié@HOTHOCHTGHBHOGF%HCBIW&Tﬂ)KCCTH .
I =F  © wph(hy  -05h) +_ +bc(05h-y) E
Pt 0 f o +

12 o T "
) 14&-%,853 2
sbehy (y-05h)  +oA(y-a) :Tt146-3,85-(22—10,8—0,5-3,85) +
. 3 . 3
+%45,9.14,3-(0,5-22— 10,8)2+149 3,83 1+149.3,85.(10,8-0,5-3,85) +
12 12

+7,27-4,71-(10,8-3)'=108236,8cm*

MOMeHTCOHpOTI/IBHCHI/ISIHPI/IBCI[GHHOFOCequHﬂHOHH}KHeﬁFpaHHI

e H082908 10051 g0y
‘ Yo 10,8
Toxe,MOBEpXHEUTPAHU:
W2 P = e =9664cn°.
h-y,

Pacuer npenBapuTenbHO HANPSHKEHHBIX U3TMOAEMBIX 3JIEMEHTOB 10
PACKPBITHIOTPEIIMHIPOU3BOATBTEX CIydasx, KOT1acO0I0/1aeTCSyCIIOBUE:
M>Merc (75[4])
M-—3rubarmuiiMOMEeHTOTBHEIIIHE HHATP Y3 KU (HOPMATHBHOM ),
Mere— U3rubaromuii MOMEHT, BOCIIPUHUMAEMBbIN HOPMaJIbHBIM CEYEHUEM AJIEMEH-
TanproOpPa30BAHUUTPEIIMHUPABHBIN:
Mcrc:Rbt,ser'W+P'eﬂp (80[4])
W — MOMEHT CONpOTUBIIEHUS PUBEAECHHOTO CEUCHHS ISl KpalHEro
pPacTAHYTOTOBOJIOKHA;
€4p= €opT I — PACCTOSHUE OT TOUYKHU MPUIIOKEHUS YCUIIHS NIPEABAPUTEIHHOTO 00-
KATHUAIOAIPOBOMUTOUKH, HAan00JIeey 1alIeHHOUOTPACTIHY TOH30HBI;
€op—TOXKE,JOLICHTPATKECTUIIPUBEACHHOTOCEUEHHS;
[—pacCTOAHUEOTLIEHTPATIKECTUIIPUBEICHHOT OCEUEHHUS 10 IPOBONTOUKY;
W=1,25Wieq¢  m1s1ByTaBpOBOTOCHMMETpUYHOTOCEUeHUsI(Tab11.4.1[6]);
P— ycunue npenBapuTensHOTO 00KATHS C YU€TOM TOTEPh MPEABAPUTEIHLHOTO Ha-
npsHKeHUsIBApMAType, COOTBETCTBYIOIIUXPACCMATPUBAEMOMCTaIUUPAOOTHI dI1e-
MeHTa.Onpeaensiem:

Wy 200219 5 g,

Aa 18264
eop= Yo —a =10,8-3=7,8¢cwu;
€4p=1,8+5,49=13,29 cu;

W=1,25-10021,9=12527,4cm°.
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IloTepu npeaBapuTEIbHOI0 HANIPSIZKEHUS] ApMATYPbI

[lepBpie TOTEpU MPEABAPUTENBHOTO HAIMPSKEHUS BKIIOYAIOT MOTEPU  OT
peNaKcaluu HalpsHKEHUH B apMmarype, MOTepu OT TEMIIEpaTypHOIo Iepenaja IMpu
TEPMHUYECKOW 00pabOTKE KOHCTPYKIMM, moTepu oOT AedopMalvu aHKEpPOB U
nedopmanuu Gop-Mbl(yIopoB).

Bropsle motepu mpenBapuTENbHOTO HANPSKEHUS BKIIOYAIOT MOTEPU OT YCAAKHU
unon3ydectuoerona(tm. 2.2.3.2. [4]).

[lotepyu oOT penakcauuyd HamnpsOKEHUHM  apMatypbl  AdspiONPEAeNAoT i
apMarypbikiiaccoBA600-
A1000npusAeKTPOTEPMUUECKOMCIIOCOOCHATSHKEHUSIBCOOTBETCTBUUCTL. 2.2.3.3[4].

Aosp1=0,0305,=0,03-480=14,4MI]a.

[ToTepuoTTemMnepaTypHoronepenaianpuarperaTHo-
NOTOYHOUTEXHOJIOTMUIPUHUMAIOTCApaBHBIMU(; Adspo= 0.

[NoTepuoTtaedopMannGopMbIIPUIIEKTPOTEPMUUECKOMCIIOCOOCHATKEHUIAPMATY Pl
HEYUYHUTHIBAIOT; Adsp3=0.

[ToTepuoTaedopMaliMMaHKEPOBIPUIIEKTPOTEPMUYECKOMCITOCOOCHATKEHUIapMATYPhl
HEYUYHUTHIBAIOT; Adspa=0.

IIepBrienioTEpH:

Adsp)=Adsp1+AgspptAdaspatAospa=14,4M 1a.

[ToTepuoTycankuberoHa:

Aosps=epsh-Es (24[4])

&b, sh—Iedopmarnycagku0eToHa,3Ha4eHUSKOTOPIXMOKHOTIPUHUMAThB3a-
BUCHUMOCTHOTKJIacCa0eTOHAPABHBIMH :

0,00020 — mis 6eroHa kiaccos B35 u

urxke;0,00025—nas6eronakiaaccaB40;

0,00030—nng6eronakinaccoBB45uBsble;

Acsps=0,0002-2-10°=40MI]a.

[TorepuotnonzyyectubeToHaAdspeONIpeNEAI0TCAIOPOPMYIIE:

1+op |1+u|.(1+0,8(p )

spj b,cr
Ired

TACPb,c—K03 G PUITMEHTITON3yYecTHOCTOHA, OnIpeieiseMbliicoriacHomn.2.1.2.7[4]

ununol Ipunoscenuro1 6 IlpuaumaeMey r=2,8;
Gbpj—HaNPsHKEHUEBOC TOHEHAYPOBHEIICH TPATSIKECTUPACCMATPHBACMOH |—

OﬁrpynHBICTep)KHeﬁHaHp}Ill“gleMOI>E) g;)MaTprI;

Gbp = A + I y
red red
P @— YCI/IJII/IerGI[BapI/ITeJ'IBHOFO06)I(aTI/I$ICY‘-IeTOMTOHBKOHepBBIXHOTepB;

eop—BKCI_IeHTpI/ICI/ITeTYCI/IJ'H/IﬂP(]_)OTHOCI/ITGJ'II)HOI_[eHTpaTH)KeCTI/IHpI/IBeI[CHHOFOCe‘—IeHI/IH;
E

o= 5

Es
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Uspi— K03 punmeHT apmupoBanusi, paBHbINA Agpi/A, Taed — mionas momnepeyHo-Tro
CEUYEeHMs] dBJeMEeHTa;Aspj— IUIOIIAJb pPAacCMaTpPUBAEMOW TPYIIbl CTEpKHEHHAIpPS-
raeMomuapmaryphl.

Py=Asp(0sp—Adsp(r));05p=480MI1a=48kH/cm?;

Acsp1)=14,4MTTa=1,44kH/cm?,Pay=4,71(48-1,44)=219,3xH,

eop=1,8cm,;

21931 2193782
c, = + "= 02433xH/cM’ = :
® 8264 1082368 kH/ex® =2,4MIa,

A=1792,16cn2, = 2"t _002628:

1792,16

0.87.27:2.824
AG g6 = 812/ 82.1826,4] 34,73 Mlla.
1+ 7,27:0,002628 1+ — (1+0828)
(1082368 |
HOJ’IHOG?)H&LIGHI/IGHepBI)IXI/IBTOpLIXHOTCpB .
AGy)= Z A, (28[41)

Aosp2)=14, 4+40+34 73=89,12 Mlla.

I[Ipy TpoeKTHpPOBAaHMM KOHCTPYKIIMM TIOJHBIE CyMMapHble TIOTepH s
apMaTypbl,pacioyiOKeHHON B PACTAHYTOM MPHU SKCIUTyaTalliyd 30HE CEUYCHUS dJIEeMEHTAa,
cnenyernpuauMmatbHeMeree 100 Mlla (n. 2.2.3.9[4]), no3ToMy NpUHUMAEMAGCsp2) =
100MI1a.

[Tocneroro,kakomnpeaeaeHbICyMMapHBICTIOTEPUTTPEIBAPUTETLHOT OHATIPSDKEHHSIAP
MaTypPbI,MOKHOOTIPEAETUTH M rc.

P o =(0sp—Adsp(2)-Asp;
P ,,—YCHJINENPEIBAPUTENILHOT000XKATHACY Y€ TOMIIONIHBIXTIOTEPb;
P,=(48,0-10,0)-4,71=178,98KH;
Mrc=0,135-12527,4+178,98:13,29=4069,8xH-cm=40,70xH m.

Takkakn3ru0arImUIMOMEHTOTIIOTHOMHOPMATHBHOWHATPY3KH
Mn=35,41xH -wmmensbine,aeMMcrc=40,70xH M, TOTpEIIUHBIBPACTSIHYTOW30HEOTIKCILITyaTa
LMOHHBIXHATPY30KHE0OPA3yIOTCS.

Pacuer nporm6a mianThl

PacueTn3rn6aemMpIxaieMeHTOBIIONIPOTHOAMITPOU3BOISITU3YCIIOBHS :

f<fui (97[4])
raef-nporubaeMeHTa0TICHCTBUS BHEIITHEHATPY3KH;
fur—3HaveHue mpeaebHO TOMYCTUMOTO MPOTHoAa.
[Ipu geficTBUY NOCTOSIHHBIX, JJIUTEIBHBIN U KPaTKOBPEMEHHBIX HArPYy30K MPOrud

OaJIOK WJTH TUTHT BO BCEX CIIyYasiXHEIOJDKEHIpeBhIaTh 1/200mpoera.
J[151cB0O0THOOTIEPTOMOAUTKUMAaKCUMAIIbHBIMTTPOTrHOonpeAessoTIiopopmyie:
f=spl (100[4])

max
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rae S — KO3(p(ULUUEHT, 3aBUCSIIMA OT PAacCUETHOM CXEMbl M BHJAA Harpy3KHu;
MPUACHCTBUM PaBHOMEPHO pACIpPEACICHHON Harpy3ku S = 5/48; mpu ABYX paBHBIX
MOMEH-TaXII0 KOHIIaMOAJTKNOTCHIIBIOO)aTusi— S =1/8.

1
(r_\| —HOJIHaSIKpI/IBI/IBHaBCequHHCHaH6OHBIHHMH3FH6aIOHII/IMMOMeHTOMOT
Umax

Harpy3Ku,IpUKOTOPOUOIIPENENAECTCANPOrUo.
[TonHYIOKPUBU3HYHU3THOAEMBIX3IEMEHTOBOIPEEIS 0TI y4aCTKOBOE3Tpe -

HIMHBPACTSIHYTON30HEIO %op Je:
EAREARIEN

ok

1 .
rae UL —KPUBU3HAOTHCIIPOJOJKUTCIIBHOTOACUCTBUAKPATKOBPCMCHHBIXHA -
1

IPY30K;

j’t —KpI/IBI/I3HaOTHpOIIOJI)KI/ITCJ'II::HOI‘OI[eﬁCTBI/IHHOCTOHHHBIXI/II[JII/ITGJIB-
2

HBIXHArpy30K;

j’t —KpI/IBI/13HaOTHCHpO}IOJI)KI/ITGJILHOFO)ICﬁCTBI/ISIyCI/IJIPISIHpeﬂBapI/ITCJII)-
3

HOT000XaTHs P (1), BBIMUCIEHHOTOCYYETOMTOIBKONEPBBIXIIOTEPbD,

T.€.NPUIACUCTBUUMOMEHTAM :P(l)-eop.
KpuBusnysneMeHTaHaydac TKEOS3TPEIIUHONPEICTIIOTIOPOpMYJIe:
Y
T = 7 1
r Ebl ’ I red

rae M — u3rubarmuii MOMEHT OT BHEIIHEH HAarpy3Kd WJIM MOMEHT YCUJIUS TIpeli-
BapUTEIBHOTO 00XaTHsI OTHOCUTEIBHO OCH, MPOXOJSIIECH Yepe3 LEHTP TKECTH TMpHU-
BEJICHHOTOCEUCHHS,;
| rec—MOMEHTHHEPIIMHUITPUBEICHHOTOCEUCHNU S,
Ebl—MOILyJIB,He(bOpMaEI/II/IC)KaTOFO6eTOHa,OHpe,HGHHeMLIﬁHO(i)OpMYJ'IG:
E = " ,
S T
TI€Ph,cr—KOd G PHUITHEHTTION3y4ecTUOCTOHA, IPUHUMAEMBIN :
—(Pp =0, 1 8—TIpHHENPOIOIKUTETLHOMIEHCTBUMHATPY3KH

—10 1a67.5 [4] wim nollpunoswcenuro 16B 3aBUCUMOCTH OT KJiacca 6€ToHa
HAC)KaTHE U OTHOCUTEILHOMN BIAXKHOCTH BO3/IyXa OKPYKAIOIIEH CpeIbl —
TIPUIPOTOHKUTEIIBHOMICHCTBUNHATPY3KH;

—MPUHETIPOIOJDKUTEIIBHOMIeHCTBUUHATPY3KH, Ep1 =0,85E,(4.33[6])

[Tporu6 ompeaensieTcst ¢ y4eToM dCTETHKO-TICUXOJIOTHIECKUX TpeOOBaHUMH, T.€.

OTJICHCTBUSTOIHKOMOCTOSHHBIXMUBPEMEHHBIXJUTUTEIIEHBIXHATPY30K[ 1 ]:

@)2 :’“LML

Mnl —I/I3FI/I6aIOIHHfIMOMCHTOTHpOI[OJI)KI/ITGJII)HOFOI[GIZCTBPIHHOCTOHHHLIXH

JUTHTETLHBIXHATPY30K,paBHBIA Mn=28,5kH m(cm.11.2.2)
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E B 27510°
bl 1428 3,8

({]\ — 724.10°008236. 8 =3,64-1051,€M

=7,2410° MIla=7,24-10> xH/cm?;

",
KpuBH3Ha0TKPaTKOBPEMEHHOTOBBIrMOANIPUACHCTBUNY CUITUAIIPEIBAPUTEIIb-
HOroo0XaTus
( 1)_ Pye o,
r 3 Ebl Ired
Puy—ycunueobxarusc yueToMnepBbix noteps; P1)=219,3xH,
1) 219378118 _ggg105t
ﬂ)3 27,5-10%108236,8 cm

B3amnacx€cTKOCTUTITUTHIONICHUMEEPOTrHOTOIBKOOTIIOCTOSTHHO MU JTUTEITb-
HOMHArpy30k(6e3 y4€TaBbIrnoaoTyCUITUATIPEABAPUTEIILHOT000XKATHS ):

5
f=L-3,64-10—5)-5692 =1,23cm<2,845¢x;
JlonyCTI/IMLII/IHporM6f—(1/200)| 569/200=2,845cm.

1
KpOMCTOFO,MO}K€T6BITI)y‘ITCHaKpI/IBI/I3Ha ( \J’ 06y0HOBHeHHaHBBIFI/I6OM
r 4
E)JIeMeHTaBCJICI[CTBI/ICyca,Z[KI/II/IHOJI3y‘-I€CTI/I6eTOHaBCTaI[I/II/II/BFOTOBHCHI/ISIOTHepaB-
HOMepHOFOO6}KaTI/I5[HOBLICOTCCGLIGHI/ISIHJ'II/ITBI.

1
3HaueHHUe | L  ompenenseTcanodopmyIe:

4
(1\ Gsb_Gs,b (431[6])
F )4 Es'ho

Osh, O,, -3HAUYEHUS,YHCICHHOPABHBIECYMMEIIOTEPBIIPEIBAPUTEILHOI OHATIPS -
KEHUS apMartypbl OT YCaIKd U TIOJBYYeCTH OETOHAa COOTBETCTBEHHO IS
apMaTypbIpaCTIHYTOW30HBINJISIapMATYPhI, yCIOBHOPACIIOJIOKEHHOMBYPOBHEKPAHETOC
KATOTOBOJIOKHAOETOHA.

HaHpH}KeHI/IeBypOBHeKpaI/IHeFOCH(aTOFOBOJIOKHa

G— Po - @* *(h- Y)
A I

Ppy— }ICI/IJII/IereI[BapI/ITeJ'IBHOFOO6>KaTH$IC YYETOMITIOJIHBIXIIOTEPD;

P)=178,98H
@ 178 98 178,987,8(22-10,8)

red red

=—0,0465kHlcm?=—0,465MT1a.
b 1826,4 108236,8
CrnenoBaTelibHO,BBEpXHEMBOJIOKHEBCTAJUUIIPEIBAPUTEILHOT000KATUABO3 -
HHUKACTPACTSIKECHHE,I0ITOMYGs | IPHHUMACTCAPABHBIMHYIIIO: Os ,=0.

CrnenyeTnpoBepUTh,00pa3yOTCAINBBEPXHEH30HETPEIIUHBIBCTAAUUITPEABA -
PUTEIBHOTO00XKATHUS

M =WWPR® P ), (4.6[6])

cre red bt,ser (1) oOop1 inf
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sup

FI[G Wred
BOJIOKHA(BEPXHETO);

Finf—
PaCCTOSIHUEOTIEHTPATSHKECTUITPUBEICHHOT OCEUEHU IO IPOBONTOUKY, Hanboieey1aJIeHHOM
OTrpaHUAJIEMEHTa, pacTIHyTOHyciineM P y;

P(l)I/Ieopl—

—3Ha4eHUEWed,OTIpEAEIIAEMOE IIAPACTAHYTOT 00Ty CHIINA00KaTHsA P (1)

YCHIINE00KaTHSICYIETOMIICPBBIXITOTEPHHETOOKCIIEHTPUCUTETOTHOC
UTENHHOIICHTPATKECTUTTPUBEICHHOTO CCUCHHSI;
Réf Zer —3HauYeHUERpt serlMpUKIIacCE0ETOHA, YUCICHHOPABHOMIIEPEAATOUHOM

IPOYHOCTUR p;
y=1,25—- 19 1ByTaBpOBOrOCUMMETpUUHOTOCEUeHUs1(Ta01.4.1[6]);
rin=9664/1826,4=5,29¢wm; eop1=7,8 cu; Pay=(05,-A0sp))-As;

Pw)=(48-1,44)-4,71=219,3«H, WsUP=9664cn°.
ITepenarounasinpounocTbHazHayaeTcsiHeMenee 1 S Ml launemeneeS0%npu-
Harorokinaccaderona(m.2.1.1.5[4]). Tormaans R,,=19MIla  momy4aem:

R®), =1,AMI1a=0,11xHlcm?;
Mere=1,25-9664-0,11-219,3(7,8-5,29)=778,36xH-cm=7,8x H-m>0.
CHG}IOB&TGHLHO,TpGIIIPIHBIBBGpXHGﬁSOHCBCTaJII/II/IHpe)IBapI/ITCJIBHOFOO6}KaTI/ISIH€06
Pa3yroTCA. BHI/I)KHGfISOHeBCTaJII/II/IG)KCHJIyaTaIII/II/ITpGHII/IHTaK}KeHeT.

1 1
I[J'I}IC-)JIGMGHTOB6G3TpCIIII/IHCYMMaKpI/IBI/I3H (T:P + _\I MPUHUMACTCAHCMCHCC
3 4
KpI/IBI/I3HI)IOTYCI/IJII/I}IHpG,I[BapI/ITeJIBHOPOO6}KaTI/IHHpI/IHpOHOHH(HTGHLHOMGFOHCﬁCT-

Bun(cM. 1m.4.22[6]).
[Tpunpo 10K TETEHOMICHCTBUNY CHITUSTIPE IBAPUTEIILHOT 000 KATHSI:

103
= 20 200108 MITa=7,24-107 kH/ear?,
1+2,8
1) . 51,
M 2B s L1810,
U Js
Osb=A0s5+ A0 6, osh= 14,73 MIla = 7,473

K[‘{/CMZ; Es= 2-10*H/cm?; .
1 5,
)1 —reeraoth,

4
. . sl
() (1) =0,68-10°+1,967-10=2,65-105" .
+ et
n "
3 4
DT03HaYeHUEOO0JIbIIe, YeMKPUBU3HAOTYCHIIUATIPEABAPUTEILHOT000KATHUS
IpHUIPOAOIKUTENbHOMeroaekicTBun(1,78-107° ).
M
Takum oOpazoM, mnporu® MAUTHI C Y4€TOM BbIrMOAa (B TOM UHCIE €ro
MPUPALIEHUSOT HEPAaBHOMEPHOW yCAaIKH M TOJ3Y4eCTHOETOHABCTAIUUU3TOTOBICHHS
BCJIGI[CT-BI/IeHepaBHOMeHHOF? OKaTUSICCEHUSATIO BRIC T€)OyIeTpaBEH:
5

48 ~-3,64-107°-"82,65-107° -5692=0,155cm.
- e
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3.BAPUAHT PACYETA MHOT'OITYCTOTHOM
NPEJABAPUTEJIbHOHANPSAKEHHOUIIJINTHIITEPEKPBITUAIIP

HUJIENCTBUN

BPEMEHHOWHATPY3KN,PABHOWY, 5xH/m?

3.1. UcxoaHbleJaHHBIE

[locTossHHAsTHATpY3KaTaKe, YTONPUPACUETEIIUTHINEPEKPBITUHAIEHCTBUEHATPY3KHV=1

5 kH/m?(em. 1. 2.1).

Haepyskunalw?nepexpoimust

Tabnuia2
BunHarpysku HopmatuBHas Koag-T Ha- PacueTtHas
Harpyska,«cH/m? JEKHOCTH Harpyska,
IOHArPY3Ke Yt KH/Mm?
1 2 3 4
IlocTosiHHasgHarpy3Kag 4,14 4,7
Bpemennas:
[Teperopoaku,6=120mm(mipuBe- 0,5 1,2 0,6
JICHHAsSHATPY3Ka, IJTUTCIIBHAS )V,
[Tone3nasi(n3zananus) 4.5 1,2 5,4
BTOMYHCIIE:
KpaTKOBPEMEHHAasVsh 2,9 1,2 3,48
IUTUTEIbHASAV]on 1,6 1,2 1,92
HroroBpemeHHastHATpY3KaV 5,0 6,0
Bpemennas Harpy3ka 0e3 yuera 45 54
IEPEroPoOI0KVo ’ ’
[TorHas Harpy3kag +v 9,14 10,7

Harpy3kanal HoroHHBIMMETPITUHBITUIATBITPUHOMUHATLHONECIIIMPUHE

1,5m:

- pacueTHasmnoctossHHasng=4,7-1,5-0,95=6,7xH/wm;
-pacuetHasnoaHas(g+v)=10,7-1,5-0,95=15,25«kH/m;

- HOpMaTuBHasocTossHHang,=4,14-1,5-0,95=5,9xH/m;
-HOpMaTuBHasoNHasA(J,+v,)=9,14-1,5:0,95=13,02x H/m;
- HOPMAaTHBHAAIOCTOSHHASHIUTEIbHAA( Gy Vion »)=(4,14+2,1)-1,5-0,95=8,89xH/m.

3.2. PacueT mJInTHI MO NMpeieIbHBIM COCTOSTHUSAM MePBOi

rpynnsiOnpeaeseHueBHY TPEHHUX Y CHITHI

MaTepranbLISATUIATHL, PACYE THBIMIIPOJIETUIIONEPEYHOECCEUCHUETEKE, UTOBNYHKTE2. 1.
Y cunusoTpacuye THOMMOJIHOMHATPY3KU

w
8

Ho_ 15,255,69”
8
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Q:(g+V)-IO _15255,69 5 59,
2 2

Y CcWIMA0THOPMAaTUBHOWHATPY3KHU:

- IIOJTHOM:

(g+V)I2 13,02.5,69?
. 8. 8
- IOCTOSIHHOWM VTN TEJILHOM |
(gn +Vignn )If, 8,895,692

" 8
PacquHOHpol\‘/fHOCTI/IH&)IGﬁCTBI/ICI/BFI/IﬁaIOHIeFOMOMeHTa

m Y RBRT 0,91,15146-19%
0

bl b f
0,=0,340 om<ar  (cMm. 1m.2.2);

M =35,98xH"m.

E=1- /1= 20, =1- .[1-2:0,113 =0,120;
Er=l- . [1-2az =1- .[1-2.0,340 =0,434;

€012 4 77¢0,605=1,1:
Er 0,434
_Ybl'Rb'b'f'E;ho,
p Yo Rs’
A, :WWW,OZBCMZ;LL&
" =520MITa=52xHlcm?.

TpuarMaem2@10A600+4012A600;
A= 1,57+ 4,52 =6,09 ca?.

PacyeTrnnonpo4yHOCTUNIPUICHCTBUHMIIONEP€YHOMUCHIIbI

VY c10BHETIPOYHOCTUTIOOE TOHHONTIOIOCEMEK TYHAKIIOHHBIMUCECUCHUSIMUY I0B -
JIETBOPSIETCS

43,39xH<222,40kH.
VY CcI10BUENTPOYHOCTUIIOHAKIIOHHOMYCEYEHH IO
QSQb"‘ st,
I[OHYCK&GTC?IHPOH?)BOI[I/ITBPaCLIeTHaKJIOHHOFOCG‘-IGHI/IHI/ISYCJ]OBI/ISI
Q1=Qb1+Qsw1 (69[4])
Qb1=0,5-yb1-Rp-b-ho (70[4])
stlzCIsw'hO. (71[4])
Q51=0,5-0,9-0,09-37,7-19=29,07«H.
T.o.monepeunasapmaTypa(XoMyThl)HEOOXO0AUMATIOPACUETY IITBOCTIPUSATHS Y CHITHS :

Qsw1=43,39-29,07=14,32 kH.
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YcunneBnonepeyHoiapMaTypeHae JUHAILLY JJTUHBIPABHO

14,32
q,, = 9 =0,754xH/cm<q , :.=0,25.0,9-0,09-37,7=0,763xH/cx;

_st'Asw
s

w

q

HasznauasimmarxomytoBSy=10cm<0,5-ho (8.3.11[3]),monyuaem:
:qsw'sw ZQIM:O’254 CMZ'
SW R 30

SW
Rsw=300M11a=30 xH/cm?.
OxoHUYATETHPHO PUHUMAEM Ha MPUOTIOPHBIX YYaCTKAX TUIUTHI 11O YEThIPE
KapKkacacronepeuHoipadboyeitapmarypoii(xomyTamu),pacnoioxkennoncmaromSy,=10c
M.

Bsromcnyuaennsad@5B500CsoanoMceueHunnMeeM: Aswer=0,78cm?>Asy
3.3. PacueT mIUTHI M0 MpeAebHBIM COCTOSHUAM BTOPOM

rpynnbil eoMeTpuyeckueXapaKkTepUCTUKUIIPUBEAEHHOT0CeYeHU s (CW.

n.2.3)

Areq=1836,43 cm?;  Sreg= 19741,3 cm®;y0= 10,75¢cm.

. 3 143
| eg 1463857, 1 46.3.85 (22 -10,75- 0,5-3,85)%459%# 45,9-14,3 (0,522 -10,75)'+
149.3,85° ) 2 y
+ "%+ 149.3,85.(10,75- 0,5-3,85)+ 7,27 6,09 (10,75~ 3)°= 108152,9cm
W e :108152’9:10060,73CM3;WSUF> =108152’9=9613,59m3;
*y, 10,75 11,25
W=1,25Wreq=1,25-10060,73=12575,9cn°.
Wi 1006073 o yo
A  1836,43
e0=10,75-3=7,75¢cm; €= 1,715+ 5,48= 13,23cm.

IHorepunpeaBapuTeIbHOTrOHANIPSIZKEHUAAPMATYPbI
AO'sp1:14,4MHa,' AO'SpZ: O’ AUSpS :0’ Ao-sp4:0;

TakumoOpa3om,nepBeienoTeprucoCcTaBIsaoT: Aospy=14,4M11a;
AO'sp5:40 MHa,'
P Pe?

Ow =t T

red red

P1=6,09-(48-1,44)=283 55k H; ¢,,=7,75cM;
21



28355  283,557,75°

S — 0310xHlca? =3.1MIIa;
» = 183643 1081529 e a
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6,09

pu= —— =0,003398;
1792,16
0,8:7.27:2.8:3,1
AG g = { /,/&-1850,45\ 4345 Mlla.
1+7,27-0,003398| 1+ (1+0,8-2,8)
| 1081529

T.0.10JIHBIEIOTEPUPABHBIL.
Aosp2=14,4+40+43,45=97,86 MIla.
[TpunumaeMosp2)=100 Mlla.
P»=(48,0-10,0)-6,09=231,42xH;
Mrc=0,135-12575,9+231,42-13,23=4759,44xH-cm=41,6xH M.
N3rubaronmiiMoMeHTOTIIOTHOMHOPMAaTHBHOWHATPY3KUPABEH:
Mn=52,69«H -m>M,,.=47,6KH-m.
CrnenoBatesibHO, TPEIIMHBIBPACTSIHY TOH30HEO0TIKCILTYyaTallUOHHBIXHArPY30K00pa3yoTc

PacyeTnopacKpbITHIOTPEIMH,HOPMAJIbHBIXKIIPOA0JIbHONOCH
PacueTnopacKpbITHIOTPEIIMHIPOU3BOIATU3YCIOBUS
AcrcSAacrc,ult (77[4])
Acrc—ITUPUHAPACKPBITUATPEITUHBIOTICHCTBUSBHEIITHEHHATPY3KHU
Acre,ult—TIPENICIIBHO TOMyCTUMAasAINpUHA packpeiTusitpemnd(n.4.2.1.3 [4],11pu-
nioocenue?).

st apmarypsl kinaccoB A240-A600, B500C Bennuuna

AcrcuitcocTaBisgeT: 0,3 mm—

IPUIPOIOKUTETbHOMPACKPBITUU TPELINH;

0,4mMm—TIpUHETTPOAOIKUTETBHOMPACKPHI THUTPEIIUH.
HnpuHypacKphITUTHOPMATbHBIXTPEIIMHOTPEIESIOTIIOhOpMYIIE:

(¢
8, =01 Q2 Q3 Y5 - HE,, (88[4])
/1€ 0s— HAIPSKEHUE B IPOJOJIBHOM pacTIHYTOW apMaType B HOPMAJIbHOM CEYEHUHU
CTPEIMHOMOTCOOTBETCTBYIOIICHBHEIITHEUHATPY3KH;

ls—6a30BoepaccTOSTHHEMEK Ty CMEKHBIMUHOPMATLHBIMUTPEIITHAMH;

Ws— K03 (OUIMEHT, yIUTHIBAIOIINIA HEPABHOMEPHOE pacipeiesieHue
OTHOCUTENBHBIXAEHOPMAIIHI PACTIHYTOU apMaTyphl MEXTY TPEIUHAMU;
JOMyCKaeTcs NpUHU-MaTh Ys=1, eciu ripu 3ToM ycnoBue (77) [4] He
YIAOBJIETBOPSIETCS, 3HAUCHUE YsCIeAyeTONpeaeasaTh mogopmyne(96)[4];

(P1-KOd (D PUITHMEHT,yIN THIBAIOIIUHATIPOI0OJDKATETLHOCTBACHCTBUSHATPY3KH, TIPH -
HUMaEMbIMPABHBIM
1,0 — mpu HEMPOAOHKUTEITHHOM JACHCTBUU
Harpy3ku;1,4—

MPUIPOIOTKUTETbHOMIEHCTBUMHATPY3KH.

(P2—K03G PUITUEHT, yYUTHIBAIOIIUUTIPOPUIBIPOI0IbHOHAPMATYPBIMPABHBIN:

02=0,5—1sapMaTypeIneprHOINICCKOTONPO P IIITHKAHATHOM.

(P3—K03 PUIUEHT, yYUTHIBAIOIINIBUTHANIPS>KEHHOTOCOCTOSIHUS U ITIIU3r0ae -

MBIX?JIEMEHTOBIIPHHUMAaEMbIpaBHBIM (p3=1,0.
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JIJIst IpsSIMOYTOJIBHBIX, TABPOBBIX U IBYTaBPOBBIX CEUCHHI, 3HAUCHUE Gs TOMyCKa-
eTCAONpPEALISITh TOpOopMyJie:
(MJ/z)-P
os @ (4.12[6])
A
rJie Z — TUIe4Y0 BHYTPEHHEHN Maphl CUII, paBHOE z=¢/o, a KOADPUIIUEHT G onpeiens-
etcs 1o tadu. 4.2 [6] wiu no Ilpunoscenuro 20, B 3aBUCUMOCTH OT CJICIYIOIINUX Tapa-

METpPOB:

_(b'f_b)h'f_ e:Msgi a _asl'Asp

bh,’ C Py T T

Ms=M=52,69 kHm=5269 xHcm; P — ycunue npeBapuTeIbHOro 00XaTus ¢ yye-
TOMIOJHBIXIIOTEPb,paBHOEP 27)=231,42x H.I1pon3BOIIBBIYNCIACHUS, IO YYAEM:

| _(1460-459)385 1 pp 5269 _ppop & 2277y o
45,9-19,0 231,42 h, 19,0

Koadduiment as; 471 Bcex BUOB apMaTyphl, KpoMe KaHATHOM, MOKHO TPUHHU -
MatbpaBHbIMas1=300/Rp ser=300/15=20,

raeRyp ser=15MI1a.

Torpa:
200609,

45,9-19,0
[Tota6:m1.4.2[6JununolIpunoxxenuto20onpeaensiem:c=0,824;
z=chp=0,824-19,0=15,66cMm.
62(5269/15,66)—231,42
; 6,09

C uenpio HEJOMYIIEHUST YPE3MEPHBIX MIIACTUYECKUX AedopMalinii B
poJIoIbHOpabouel apmaType, HapsHDKEHUS s B HEH (2 ToUHee, UX MpUpaIieHnue mo;y
NeVCTBUEMBHEIIHEH HArPY3KH) HE TOJDKHBI TIPEBBIIATD (Rsse— Tsp(2)), THE Tsp(2)—
BEJIMYMHA MPE/-BapUTEIbHOTOHANPSHKEHUAAPMATYPhICY4E€TOMIIOIHBIXIIOTEPH,T.€.

G, =172 5MITa<(R, ,,~Gy)=600-380=220M1Ta.

Kak BuguM, nojryueHHOE 3HAUEHUE Gs yIOBIETBOPAET YCTAHOBIEHHOMY OIpaHU-
4eHu10. B mpoTUBHOM ciiydae cieayeT yBEIHUUTD II0MAas IPOI0JIbHON paboyeit ap-
MaTypHl.

3HaueHne0a30BOTOPACCTOSTHUSAMEK Y TPEIITMHAMHUONIPEACIISIOTIIOPOPMYIIE:

f

H-ay

=17,25kHIcm?=172 5MI1a.

A t
I=05""d (95[4])unpurumatotemMenee]10d ul0cumme Gonee40d
A

S

40 cm  (1m.4.2.3.3[4)).
Apr—TUTOIAIbCCUCHUSPACTIHY TOT00CTOHA ; As—
TIJIOIA/Ih CEUCHHS PACTIHYTOM
apmatypbl LInpuHYpacKpBITUATPEIIUHArTPUH
HAMAaroT:
- PUTIPOAOIIKUTESIHOMPACKPBITHH
dcrc=dcre,1;
- IPUHETIPOA0JDKUTEIIBHOMPACKPBITHH
Acre=acre,1tacre,2— Acrc,3, (79[4])
/1€ Acre,1 — ITUPHHA PACKPBITHS TPEIIHH OT MPOJAOIKUTEILHOTO ICHCTBHUS ITOCTO-
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SIHHBIXUBPECMCHHBIXIJIMTCIIbHBIXHAI'PY30K;
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Acre,2 — IMPUHA PACKPBITHS TPEUTUH OT HEMPOIOJDKUTEIIBHOTO ISUCTBHUS MTOCTOSH -
HBIXMBPEMCHHBIX (JNTU TEIbHBIXUKPATKOBPEMEHHBIX )HAPY30K;
Acre,3 -IIUPHHA PACKPBITHS TPEIIUH OT HEMPOAODKUTEIIBHOTO ACHCTBHS TOCTOSH-
HBIXUBPEMEHHBIX JUTUTETbHBIXHAPY30K.
bazoBoe paccTosiHEE MEXTy CMEKHBIMA HOPMAJIBHBIMU TPEIIMHAMH OTIPEICIIsCT-
csmno hopmyie:
105"
s A

S

3nechbAp—TUIONIaALCEYCHUSPACTIHY TOrO0E TOHA, pABHAS:
Aui= b-yi+(br -b) -hy;
IJie Yi— BBICOTA PACTSIHYTOH 30HBI, KOTOPYIO JJIs TPSAMOYTOJILHBIX, TABPOBBIX
UIBYTaBPOBBIXCCUCHUNIOMYCKACTCATTPHHUMATE 110 (popmyiie:
Y= kyo.
[TonpaBouHkIiik03 P PuIeHTKYyInThIBACTHEYTIPYTHe e (hOpMAIMUPACTIHY TOr00eT
OHa M JUIA IBYTaBPOBBIX CeUEHUI MpuHUMAaeTCs paBHbIM 0,95. 3HaueHue Yo —
€CThBBICOTA PACTSIHYTON 30HBI O€TOHA, ONpeesIeMas KakK JijIsl yIpyroro Marepuaa
HIONPUBEICHHOMY CEUYCHHIONO (opMmyIie:

S

Onpenensem:

197413
Vo= 531 42 =5,66cm;  y=0,95-566=537cx;

1836,43+

A,, =45,9-5,37+(149,0-45,9)-3,85= 643,49c1?.
3HaueHne AplIpUHUMAETCS PABHBIM TUJIOMIAU CEUCHUS IPU €€ BHICOTE B
npeaenaxaemenee2a nuedoaee0,5h(m.4.2.3.3[4]),1.e.He MeHee
149,0-3,85+(6-3,85)45,9=672,9cm’unebonee
45,9-11+(149-45,9):3,85=901,84cm?;
ClIe10BaTENbHO, IpuHUMaeMAR=672,34cm?. Toraa:
672,9
I=0,5- . '0192=66’24 cm.OxonuarensHonpuaumaetca40cm.
[TockoMbKYH3rnOarOIMMOMEHTOTIIOCTOSTHHOMMBPEMEHHOU ITTUTEIBHOMHOPMATHB
HoMHarpy30kM,=35,98xHu, meHbIIeMoMeHTa00pazoBaHUATpeINH Mcc=48,22 kHm, TO
MpUpalieHne HaNpsOKeHW B TIPOJOJIBHON pabodeil apmaType OTBHEIIHEW Harpy3Ku
(cMm. dopmyny (4.12[6]) Oyner MmeHblne Hyds. B sToM ciydae cle-AyeT cUMTaTh
Aerc1=Acrc2 = 0 M ompenensaTb TOJbBKO IIMPUHY PACKPBITUS TPELIUH  Acrc,20T
HEMPOAOIKUTEILHOTO JEeUCTBUS MOCTOSIHHBIX, JUTATEITbHBIX u
KpaTKOBPEMEHHBIXHATrpy30Kmpup=1,0:
a =1,0'0,5'1,0'1,017ﬁ-ﬂ=0,01720M=0,172
e 2:10°
DT0 3HaUYE€HUE HEOOXOAUMO COMOCTABUTD C MPEEIbHO JOMYCTUMOM
IIUPUHONUPACKPBITUS TPEIIHUH Acre,ult, IPUHUMAEMOW U3 YC108Usl 0becneveHus
COXPAHHOCMU aP-MAmypbIIPUHENPOI0TKUTETbHOMPACKPBITUH :

MM.
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Acre,2<8creut=0,4 mm — ycnoue (4.2.1.3 [4]), unu cm. Ipunooicenue 2, yaoie-
TBOPSIETCSI.

Pacyer nporumdanauthl
PacueTn3rnbaemMpIX31€eMEeHTOBIIONIPOTrnOAMIIPOU3BOASI TU3YCIOBHS
f<fuie 97)[4],
raef-nporubsieMeHTaoTIeCTBUBHEITHEHHAT PY3KH;
fur—3HaueHuenpeaenpHOJOycTUMOrOIporuda(cm.m.2.3).
[TonHasiKpBU3HA A YHaCTKOBCTPEIIMHAMHUOIIpEAesaeTcAnohopmyie

1(1\ NAARENAAL

(1) U Lﬂ

TAac U—KPI/IBI/IZ’;HaOT HerOI[OJ'DKI/ITeJIBHOFOI[eﬁCTBHH BCEH HarpysKu,
1

(102)[4]

( \\ —KpI/IBI/13HaOTHeHpO}IOJDKI/ITCJILHOFO)ICI/ICTBI/ISIHOCTOSIHHBIXI/IBpeMeHHLIX

U

JJINTCIIbHBIXHAT'PY30K;

;U —KpI/IBI/I3HaOTHpO}IOJI)KI/ITGJILHOFO)ICfICTBI/ISIHOCTOSIHHBIXI/IBpeMeHHBIX
3

JJINTCIIBHBIXHAI'PY30K.

TaKK%K?BOFI/I61'IJII/ITI>IOFpaHI/I"II/IBaeTCHE)CTGTI/IKO-HCI/IXOJIOFI/I‘{GCKPIMPITp€6OBa-HI/I}IMI/I,
—KpUBU3HA,BbI3BAHHAAHCIIPOAOJIZKUTCIIbHBIMJICUCTBUCMKPATKO -
1Uz

BPEMECHHONHATPY3KH,HEYIUTHIBACTCSI.

Takum 00pazoM, KpHBH3HA B CEpEIUHE IMPOJIETA OMPEISISICTCS TOJBKO OT IPO-
JIOJDKUTETPHOTO  JICWCTBUSL  IMOCTOSHHBIX W JUTMTENIBHBIX —~ Harpy3ok,  T.e.
npuaeicTBunu3ruoaromeromomenTaMy= 35,98xH wm.

JUIs DIEMEHTOB IIPAMOYTOJBHOIO M TaBpoBoro cedeHuii npu h¢< 0,3hg
KpUBH3HYIOMyCcKaeTcsonpenenarbio ¢popmyie(4.40[6])

1 M
T 1
r (Pc bth b,red

nl

rI[e(Pc—

kod(dunmeHT,onpeaensieMpiiinotadn.4.5[ 6 jumunollpurooswcenuro I 5B3aBUCHMOCTHOTIIApaAME
OB;

PO ) A E

o= ———", woasm  efhy, k= 5 q,=  _°

bho bho \II s‘Eb,red
[TpronpeneneHnnas2 10y CKaeTCANPUHUMATD Ys=1. ECTMIpuaTOMyCllOBHE

f <futHe yoBIETBOpSETCS, TO pacUeT MPOU3BOIAT C YUETOM KO3 (HUIIMEHTA s, OIpe-
nensemMoromno gopmyie:

w=1-0,875,__ (96[4])

G

TJI€ Oscrc— MPUPAIICHUE HANIPSHKEHUHM B PACTSIHYTOM apMaType B CEUCHHH C
TpEeUIMHOICpa3ynociaeco0pa3oBaHUSHOPMATIbHBIXTPEIMHIPUM=Mcrc.
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0s—TOXE,IPUACHCTBUMPACCMATPUBAEMOVHATPY3KHU:
5 :('V'/;’Z)‘P<2> (4.12[6]),

S

G _(Mcrc/ Z)_P(Z)
scre A !

sp sp
Z — pacCTOsSiHME OT IIEHTpa TSHKECTH apMaTyphl, PACMHONOXKEHHON B pacTSIHYTOU
30HECEUYEHHUS 0 TOYKU NPUIOKEHUs PAaBHOIACUCTBYIOIIEH YCUIUN B C)KAaTOU 30HE
9JIe-MEHTA.
Ep rec—TIpUBEACHHBIMOA Y1 POPMAITUUCIKATOI00ETOHA, TIPUHUMAEMbIHPaBHBIM

Rb,ser

b,red = el !
bl,red

E

€1 red=28-10%  Ipu npomOIKUTENEHOM IEHCTBUY HATPY3KU HPH
OTHOCHUTEJIbHOMBIIAKHOCTUBO3IYXaoKpykatomen cpeanbi75% >W>40%(tab1.6[4])

MS
€= ,MszMn|=35,98KH'M.
P
Pp)—ycunuenpenBapuTebHOr0 00KaTHACYyUYeTOMBCEXOTEPD, P2)=231,42kH.

S

OHpG}ICHHeMBeHI/I‘II/IHLI,HCO6XOJII/IMBIG)IHSIH&XO)K}]GHI/IH Qc.

(b-b)N  (146-459)3.85 A 609
o= 0442, M= = ~0,00698.
bh, 45,9.19 bho 45,9-19

KoadpunmentnpuseneHusiapmaTypbolKOETOHY
E E

a :Esv& (117[4)), Esrea="__ (118[4]), o, = 5 .
Vs

s2
b,red s'Eb,red

[TpuBenenHbIiiMO 1y IbAE(DOpMaLIHIiCKATOTO0OETOHA

R
Eppg = 20— = 15,0 =5357 MI1a=535,7xHlcm?;
Y 8bl,red 2810_4
10°
o, = 21 3733 0w =026, e= —200- 1585 cu; =T ggis
0,2-5357 231,42 h, 19

Tenepbnotatin.4.5[6]unmunoradaunel/ IpuioscenuslSnyTeMUHTEPIOIAIMMHAX O UM Pe=
0,572.
OnpenensieMKpUBU3HY, IMESBCEJaHHBIE:

1 3598 3731055
r 0572-459.19%.535,7 oM
f=i'1;|2;
48 r °

5
fzsz 3,73-105.569%=1,26cm< fu =2,845cu.

YcnoBue97[4]ynoBaeTBOpsIeTCS,T.€.0KECTKOCTBILIUTRIIOCTATOYHA.
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4. PACHETUKOHCTPYUPOBAHUEOAHOITPOJIETHOI'OPUT'EJIA

JIist onupaHus MyCTOTHBIX MaHENeH MPUHUMACTCSI CEYCHUE pUrelist BicoToi hp=45
cv wm hp= 60 cm, st onmupaHus peOPUCTHIX MaHeNeld MPUHUMACTCS CCUCHHE pU-

resisaBbICOTONN,=60c. PUreTMMOry TBBIONHATECS 00 BIMH BIMYFITHIIPEIBAPHTE N b-
HOHAIIPSKEHHBIMU. BbIicoTaceueHs100bIYHOropuUresn ~ L

b hs 10 |b)
4.1. UcxoaHbleIaHHBIE
HopmaTtuBHbIeHpacueTHhICHArpy3KUHA | M TIePEKPHITUSTPUHUMAIOTCITEKE,

YTOUTIPUPACUCTEIIAHETUTIEPEKPBITHS. PUTeIbIIIapHUPHOOIIEPTHAKOHCOJIMKOJIOH -
HbI,Ny=45cm.PacueTHblit mposiet(puc. 6)
lo=lp— b —2x20-130=6300-400-40-130=5730 mm =5,73 m
rael,—TmponeT purensBocsx;
b— pa3MepKOIOHHbI;
20 — 3a30p MEX]1y KOJOHHOW U TOPIIOM
purens; 1 30— pazMep mIomaaKruonupaHus.
PacueTHasHarpy3kaHa | v IMHBIPUTEISOTIPEICACTCACTPY30BORIIONOCKHL, paBHOKIIIATYpa
M, B JaHHOMcITydaemarpam 6.m.(ta6:m.1)
[ToctostaHasi(g):
- OTIEPEKPBITHICYIECTOMKOIPHUIIHMCHTAHA ISKHOCTHIIOOTBETCTBEHHOCTH3 1 -
Husy,=0,95:
gn=g:lnyn=4,7-6-0,95=26,8xH/m,
rael,—marpam
- OTBECApUIeJIs:
gon=(0,2-0,45+0,2-0,25)-2500-102=3,5kH/m,
rae 2500 xe/w®— mnotHocTs xenezo0erona. C yueToM K03 GHUIUEHTa HAIEKHO-
cTUMO Harpy3key— 1,1umno orBeTCTBeHHOCTU3AaHUsAY,=0,95,
00=3,5-1,1-0,95=3,66xH/m~=3,7TxH/m.
Htoro nocrosiHHast Harpy3ka MoroHHas, T.€. ¢ TPy30BOM ITOJIOCHI, PABHOM
marypam: 01=0n1+00=26,8+3,7=30,5xH/m,
Bpemennasnarpyska( V;)cydeToMkodh PUIImeHTaHa1eKHOCTUTIOOTBE TCTBEH-
Hoctuzganus = 0,95ukosddhunuentacoueranus(cm. maon. )

0,6
\IjAl =0,4+ 7

Z
raeA1=9v’nnanoMenneHnii, ykasaaapixcrnos. 1,2,12[1];
A— rpy3oBasmnomanspurens; A= 6,0x6,3= 37,8u?;
6

0
:0,4+—’—]_0£>93-
WL 378
9

HakoadpurmentcouetanusiyMHOKaeTCIHATPY3Ka0e3yueTaneperopoaoK:
V1=(Vp+War Vo) Yn'In
v1=(0,6+0,693-1,95)-0,95-6,0=11,12xH/m.
[TonHassmoroHHasiHarpys3Ka:

01+v1=30,5+11,12=41,62 xH/m.
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4.2. OnpeaesieHueycCuJIniBpuresie

PacuerHass cxema pureias — OJHONPOJETHAas INAPHUPHO omepras Oanka
nposietoMlp. Brrumcnsem 3HaueHHME MaKCHMAJIBHOTO HM3THMOAMOMET0 MOMeHTa M u

MaKCUMaJIbHOUIIONIEPEYHQUC J'IZBIQ0THOHHOﬁpvaeTHOﬁHaFPYSKHZ
(g+V)l 41,62:5,732
1

M= o 5 =170,81xH-u:

Q:(91+V1)'o _AL825.T3 419 5m
2 2
XapaKTepUCTUKUTTPOYHOCTHOECTOHAAPMATYPHI:
- 6eronTspkenbliikiaccaB30,pacueTHoeconpoTuBiieHuenpucxkaTuuRy=17,0
MIla,npupactskeHunRy=1,15M11a(ta6n.5.2[3],npunoxenne4),yp1=0,9(Tadm.
5.1.10[3]);

- apmartypa npojoJibHas pabouas kinacca AS00C auamerpom 10-40 MM, pacuer-
HoeconporusieaneRs=435MI1a=43,5kH/cm? nonepeunaspabouyasapmarypaxinaccaA40
OmuamerpoM6-8mm,Rew=285M1Ta=28,5kH/cm?(1abn.5.8[3]).

4.3. Pacyet pureJisi 10 NPOYHOCTH HOPMAJIBLHBIX CeYEeHUH MPH
NAeHCTBHUM3TN0AIOIIErOMOMEHTA

OmnpeaenseMBBICOTYCKATOR30HBIX="Np,
rieho—paboyasBbICOTACCUCHUSPHUTEIIS;

E—OTHOCHTEIbHASBBICOTACKATON30HBI,0MPEICIAEMAIB3aBUCHMOCTHOT Oy,
ho:(hb—5):|v|40 cM,

(08

Y bl.Rb 'b'h20
M=170,81xH-m=17081xH cm;
Ry=17 MIla=1,7xH/cm?;
b—mmpunaceueHusipures,b =20cm.
a = M _ 17081  —0,349;
"y uR,bh2,  0,9-1,7-20-407

E=1-f1-2a,, =1-1-2.0,349 =0,45;

BBICOTAC)KATOM30HBIX=C-Ng=0,45-40=18cm.

I'pannma cxaTod 30HBI NPOXOAUT B  y3KOM 4YaCTU CEUYEHUS  PUTe,
CJIE0BATEIIBHO,PACYETBEIEM KAKIJISIIIPAMOYTOJIBHOIOCEYEHHS.

Pacyer mo npoyHOCTH HOPMAIBHBIX CEYEHUW IPOU3BOJUTCS B 3aBUCUMOCTH
OTCOOTHOIIICHUSI OTHOCHUTEIBLHON BBICOTHI CXKATOM 30HBI OETOHA W IPAHUYHOM OTHOCH-
TEIbHOM  BBICOTBI &R, TMPU  KOTOPOM  MpEAeIbHOE  COCTOSHHE  BJIEMEHTa
HACTYMAETIOC)KATOM 30HE OETOHAa OJHOBPEMEHHO C JOCTUKEHHEM B PaCTIHYTOU
apMaType Hamnpsi->KeHHs,paBHOTO pacu€THOMYCOMPOTUBIEHUIOR:.

3naueHueCronpeaensercanodopmyie:

y;:XR__ 0,8
Coh 1+857'e"

Epult
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TJI€ £sel— OTHOCUTENBHAS AedopMalysl pacTAIHYTOM apMaTypbl IpH
HaIpsHKEHUS X, paBHBIXRs;

3 =F§RS:435MHa,ES:2-105MHa;

S
&s,ult—OTHOCHUTEIIbHAs 1e(POopMaIICIKaTOT00 CTOHAPUHATIPSHKCHUSAX, PABHBIX
Ry, mpunnmaemasipaBuoii0,0035(m.6.2.7[3])

€

€o 4352 =0,002175;
0-10°

08
. .0,002175
I+
0,0035
3HAYCHUEERMOKHOONPEIeNUuThoTa0m.3.2[ 5 jununol lpunoscenurol 1,1.K.
¢<CR,
IUI0IAIbCEUCHUSIPACTIHy TOMapMaTyphloTipeAesieTcsanodopmyiie:
A_Ybl-Rb-b-i-ho_0,9-1,7-20-0,45-40_121660M2_
s R 43,5

S

Er =0,493,

Ecimué >&g, ciietyeT yBeIUYHTh CEUCHNUE PUTEIIS WU TIOBBICUTD KIIACC
OETOHA, MIIN3AMPOEKTHPOBATHBCKATON30HECKATYIOPab0YyI0apMaTypyCILIOmanbiod’.
Ecmu¢=£r=0,493, x=0,493-40=19,72cm,T.e. mpuEERTpAHUIIACKATON30-
HBIBCETIAITPOXOIUTBY3KOHYACTH CCUCHUSPUTEIIS.

[ToHaiineHHONIIIOMAIUCEYEHUSIpACTAHYTOMapMaTypeinocopTaMeHTy(/Ipu-

noxcenuel 2)nonoupaeM2@20A500Cu2@322A500CAs =13,88cm?;

M%=13,88-100:|’74%.

20-40
[Tnomane MmogoOpaHHOW apMaTypsl JOJDKHA OBITH OOJIbIIe TpPeOyeMou I10
pacueTyIIIona I WiINpaBHa ei.
Mo>kHO TIOJJ00paTh CTEPKHU OAMHAKOBOTO JTHAMETpPa, TaK YTOOBI TUIOIIA b T10-
n00paHHOW apMaTyphl OTJIMYAJIach OBl OT IUTOMIAIN TpeOyeMoil apMaTyphl HE3HAUHU-
TEJIBHO.

4.4. PacyéTpuresiinonpoYHOCTUIIPH eI CTBUUIIONEPEYHbIXCHJI

Pacuér purenss mo mpoOYHOCTH MpU JAEUCTBUU NOMEPEUYHBIX CHJI MPOU3BOAUTCS
HAaOCHOBEMO/ICJIMHAKIIOHHBIX CeUueHUM[3].

PurenbsonmpaercsiHakoJIOHHYCIIOMOIIBIOKOHCOJIEN, CKPBITBIXBETOMOIPE3KE
(puc.8),T.€.MIMEETMECTOPE3KON3MEHS FOIIAs CBBICOTACCUCHUSPUT SIITHAOTIOPE.

IIpu pacuére mo mMojelu HAKJIOHHBIX CEYEHUU JOJAKHBI OBITH 00ECIEYEHBI MPOY-
HOCTh pureiss 10 OETOHHOW IM0J0CE MEXAY HAKIOHHBIMU CEUYEHUSMH, IO
HAaKJIOHHOMYCEUYEHHUIOHAICHCTBUETIONEPEYHONCHITBIMM3T UOAIOIIIETO MOMEHTA.

Jns purenen ¢ moAape3KaMM Ha OMOpPAaX MPOU3BOJAUTCS PACYET MO MONEPEUYHOU
CWIEHJISI HAKJIOHHBIX CEUEHUM, MNPOXOIAIIMX Yy OMNOPbl KOHCOJH, OOpa3zoBaHHOU
nosipe3koit.[lpu 3ToM B pacuétHblie (hopMyIbl BBOAUTCS pabodas BbicoTa NoiKOPOTKOM
KoHconupurens. TakumoOpa3oM,BKaueCcTBEpaCUETHOTOIIPUHUMAEMITPSMOYTOJIbHOECEU
HUE
cpasmepamu  bxhi=20x30cm,BkoTOpomaelicTByeTnonepeuHascninaQ=119,24

kHotnonnoipacuéTHoMHArpy3Kku.PaboyasiBpIicOTacEUeHUS PUTEIIABIIOAPEIKECO-
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CTaBISET h =27cm, BHenoapesku(yomop)  ho=42cm,Becpenneiyactunponéra
ho=40cm.

[MpuanaMe TpeHMKHUXCTEPKHEHTTPOJ0TbHONpaboueitapmarypbipurensids=22vum
cyuéroMTpeboBanniin.8.3.10 [3] Ha3HA4YaEeMIIONIEPEYHbIC CTEPKHHU (xo-
MyTbl)D8A400.x1marnanpuonopHoMy4ac TKENPeABAPUTETIbHOTPUHUMAEMIIO
KOHCTPYKTUBHBIMCOOOpakeHusIM  S,,=10cm,utoBcooTBeTcTBUMCH.8.3.11[3]HE
npesbimaetr  0,5h01=13,5 cmn30 cm. 3HAYEHUS TPOYHOCTHBIX XAPAKTEPUCTHUK
oeronakinacca B30, Bxoxsiiue B pacu€THbIE 3aBUCUMOCTH, MPUHUMAEM C Y4YETOM
kod(pdunm-eHTaycnoBuiipadoTeryh1=0,9.

Pacuér purens mo GETOHHOHM MOJOCE MEXAY HAKIOHHBIMU TPELIMHAMU MPOU3BO-
JTUTCAU3YCIIOBHUSL:

Q< Rybhy;, 1)
rae@pi—kodpduiuent,npuHumaembiiipasabiM0,3. I1poBepkasTOroycnoBus1aET:
Q=119,24xH<0,3%0,9%1,7x20%27=247,86KkH,
T.€.IIPUHATHIEPA3MEPBICEUEHUSPUTENABIOIPE3KETOCTATOUHBI.
[IpoBepsiem, TpedyeTcanunonepevHasapMaTypanopacuéry,n3yCcioBUs:
QSQb,min:O’SRbtbhOD (2)
T.€.Q=119,24xH> Oy min=0,5%0,9%0,115x20%27=27,95kH,
HO3TOMYpPacUYETHONEPEUHONAPMATYPBIHEOOXOTUM.

HaxoauMIIoroHHOeyCHIINEBXOM Y TAX JUISIIPUHATBHIX BBIIIEIAPAMETPOBIIONIE -

peunoroapmupoBanus A, =1,01cn?(208A400), R, =285MIla, S, =10cm:

q :RS\I\ASW :28’5X1’01:2,88KH/CM.
sw,1 SW1 10

PacuérpuremnscpabouetinonepeynoiiapMaTypoOUOHAKIOHHOMYCEUSHHUIOMPO-
U3BOJIUTCSIU3YCIOBUS:

QSQb+stl (3)

rae Q,,Q,,—TonepeyHbIeCUIIbl, BOCIIPUHUMAEMbIECOOTBETCTBEHHOOETOHOMUIIONE-

peqHOﬁapMaTypOﬁBHaKHOHggi\{IZCeLIeHI/II/I,KOTOprGHaXOILHTCHHO(I)OpMYJ'IaM2
Q,=bz bt 01- Q =0,75qc,
b ! Sw SwW
C
raec—IIHHANIPOEKINHHAKIOHHOT0CEYEHUSHAIPOI0IbHYI00Ch3IEMEHTa, ko3 dur ¢, ,—
UEHT,IpuHUMaeMbliipaBHbIM 1,5(11.6.2.34[3]).
[loacTraBnsasidTHUBBIpaKEeHUAB(3 ),3yCIOBUSIMUHUMYMa HECYIIENCTIOCOOHOCTH

0

PUTEIANOHAKIIOHHOMYCEYEHUOBBUIETIPO 8_:0 HAXOJAMMHAN00JIee0NaCHyIONINHY
C

GKHI/II/IHaKHOHHOFOCquHI/I}I,paBHYIO .
oBbR? o, | 1,5x0,9x0,115x20x27>
0,750, 0,75x2.88

C=

=32,37cm, (@)
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{14 P I /
0=119.24 | * ) =
A A |H

Puc. 8. HaoknoHHbie ceueHnus HO NPUONOPHOM YYdCMKe puzens

c nogpeskod: | npu pacyeme no nonepevHold cune,
2 — npu pacuyeme no uszubawwemy MoMeHmy:

3 mo e, no uzzubawweMy MoMenmy DHe nogpesku;
4 2opusoHmanobHas mpewura ompoba y dxogawezo

yeha nogpesku.
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KOTOpas10bKHAOBI ThHEO01ee2No1 =54 cm. Cyd€ TOMITONBETUYHHEI yetoBre(3)
HQGO6pa3y€MKBI/II[y2
QS bl bt 01+O,75'q '
C Sw 1
1,5-0,9-0,115-20-272

Q< 03 +0,75-2,88-32,37=139,85xH,

T.€.YCJIOBUETIPOYHOCTUPHUTCIITIOHAKIIOHHOMYCEUCHUIOBITOIPE3KENTPUACHCTBUUTIOTICPEYHOM
CWIBICOOIFO1aETCS.
HeobxonmuMoTakkey0euThCABTOM, YTONPHUHATHINIIIAT XOMYTOBS,,,=10cyHe

MPCBbINIACTMAKCUMAJIBHOTOIIAraXOMYTOB S HpHKOTOpOMCH_IéO6eCHe‘H/IBaeTC$I

W, max>?
MPOYHOCTBPUT CIIAIIOHAKIIOHHOMYCCUCHUIOMCKIAYABYMACOCCIHUMU
XOMYyTaMu,

T.C.
R-b-h? 0,9-0,115-20-272

S,; =10cm<s . bt 0o _ =12, 7cm.
’ Q 119,24

BeiscHuM Temepb, Ha KakOM pPAacCTOSHUM OT OMNOpP B COOTBETCTBUU C
XapaKTEPOMAIIOPHI TOTIEPEUYHBIX CHUJI B PUTENIC IIar MONEPEYHOW apMaTypbl MOXKET
OBITH
yBenudeH.[Ipumem,cornacHon.8.3.11[3],marxomyToBBCpeIHENUACTUIPOIETAPABHBIMS,,

,= 0,75ho= 0, 75 x 40 = 30 cm, uro He npeBbimaer 500 mmu. [loronHoe ycuiaue B XO-
MyTaxJjIsl 3TOr0 y4acTKa COCTaBHHGEé 0
,5x1,01
q :F\isy\/a‘sw = 5 =0,96xH/cm,
sw,2 Swz 30

YTOHEMEHBIIEMUHUMAIbHOMUHTEHCUBHOCTUATOT Oy CHIIUS, IPUKOTOPOUTIONIEPEY -
HasapMaTypay4uTbIBACTCABPACUYETE:

qsw,min:Ol25Rbtb:O,25xo,9xo, llSXZOzO,SZKH /C./l/l.

OueBugHo,uToycinoBue 0, >0gymin  JVISONOPHBIXYYACTKOBPUTENIACOOIIOJACTCSC

eIE00JIBIINM3AIIacoOM.
[IpuaelicTBHMHApUTEIBPABHOMEPHOPACTIPEACTEHHOMHATPY3KI (| =(1+V1IJINHA
Y4aCTKaCUHTEHCUBHOCTBHIOYCHIMSBXOMYTAX Oyy; IPUHUMAETCAHEMECHEEC3HAYCHUS

l1,onpenensiemoronodopmyiie:
IFQ—_Qb'g” — C, HHEMEHee Ijr
rae Qy ni-—ToXke,4roBhopMyiie(2),HolpHu3aMeHe h,, HapabOUyIOBBICOTY
CEUECHUSIPUTETIABIPOIIETE ho=40cm; c1—HamboIeeonacHasNIMHATIPOCKITUNHA -
KIIOHHOTOCEUCHHUSIITYIacTKa, TIACU3MEHSCTCAIIAarkOMYyTOB;OMPEEISIETCSITIO
(popmyne(4)csamenoiiBueld  hyna ho,atakke Qg ,Ha (., HOHEOOTEE  2h,.

Tormanmeem:
Qp mir=0,5x0,9%0,115x20x40=41,4xH;

1,5%0,9x0,115x20x40?
c1= =83,1cm.
0,75><Oé956




[Tockoneky ¢, >2h=80cm,TonprHrMaeM C1=80cm; (=0+v=41,62xH/m=

=0,416xH/cm,Torna:

_119.24-414 o4 107.02¢m.
0.416

B purensx ¢ noape3kamMu y KOHIOB MOCJIEIHUX YCTaHABIMBAIOTCS JAOMOJIHUTENb-
HbIE XOMYTbl U OTTMOBI JUIsl TPEIOTBPAICHHS TOPU3OHTAIBHBIX TPEIIUH OTPHIBA Y BXO-
JSUIET0 yriaa noape3ku (puc. §). DTUXOMYTBIMOTIHOBII0KHBIYA0BIETBOPATHYCIOBHIO:

: h
stAsw,l + Rsvas,inc SmGZQ(l— 01);]_ (5)
0

3aech hy,,h, —pabouasBeICOTaCEUEHUSAPUTENACOOTBETCTBEHHOBKOPOTKOMKOHCOIH

1

NIOAPE3KUUBHEEE.
JlispaccMaTpuBaeMOroNpuMEPacOCPaBHUTEIbHOHE0OIBIIMM3HAYEHUEMIIO-
NEPEYHOUCHIIBITPUMEMIOTIOTHUTEIbHBIEXOMY THIYKOHIIANIOIPE3KU BKOJINYE-

ctBe200 12 A500CcmionaaproceueHus Ay =2.26cm?, OTTUOBIUCIIONBH30BATh  HE
oynem. TormanpoBepkaycioBusi(5)naér:
30x2,26 :67,81<H>119,24><(1—21)_=42,591<H
42
T.€.yCTaHOBJICHHBIXIOMTOJTHUTEILHBIXXOMYTOBIOCTATOUHOJISATIPEIOTBPAIIICHUSATO -
PU3OHTAIBHBIXTPEIIMHOTPHIBAY BXOASLIETOYIJIAOAPE3KH.

PacuérnonpoyHoCTHHAKIIOHHOTOCEUEHHU S, TPOXOAAIEr0UePE3BXO ANy TOJITOIPE3KU
,HaJIeiCTBUEN3TH0aI0IIETOMOMEHTAPOU3BOIUTCAN3YCIIOBUS :

M<M +My,+M; .., (6)
rae M — MOMEHT B HAaKJIIOHHOM CE€YEHUU C JIJIMHOM MPOEKIUU «CHHAMPOJOJIbHYIOOCH
anementa; Ms, Msy, Msinc— MOMEHTBI, BOCHPUHUMAEMbIECOOTBETCTBEHHOIIPO-
JOJbHOMUIIONIEPEYHOMAPMATYPOH, aTaKKEeOTrH0aMH,IepeceKaeMbIMH pac-
CMaTpUBAEMBbIMHAKJIOHHBIMCEUYEHHEM,0THOCUTEIbHOMNPOTUBOIIOI0KHOTOKOHIIAHA -
KJIOHHOTOCEYEeHHA(BOTCYTCTBHHOTIHOOB M, =0).

B Hamiem ciydyae npojosibHasi apMaTypa KOPOTKOM KOHCOJIM MOAPE3KU MpPEICTaB-
JIeHa TOPU30HTAIBHBIMU CTEP>KHSIMH, MIPUBAPUBAEMBIMU K OTIOPHOU
3aKJIaIHONACTAIUPUTEIIS, UTO 00ecIeuynBaeTeEHAIEKHYI0AaHKEPOBKYHAOTIOPE, a 3HAYUT
u BO3MOX-
HOCThYYETACIOJIHBIMPACUETHBIMCONIPOTUBIICHHEM. [ [puMeMaTyapMaTypyBKOJIH -

yectBe2() 12 A500CcmomanbroceyeHus A=2,26cu®>  MPacUETHBIMCOIPOTUBIIE-
HueMm R=435MIla.

HepbIrognenmeesHaueHUE «c» OpeIeTUMITOPOpMYIIE:

c @-Rapdap, L11%24-30%2,24

Iii-':gﬁ_' T - E_.E'E .-|-..I:F_. d1& :15’6CM
Ms=Q(ao+c)=119,24 x (8,5 + 15,6} x 10~ = 28,7 xkHm
M,=R, Az,=43,5x2,26x0,24= 23,6xH-m,ipn z=hy,—a'=27-3=24cn,
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Mg, = Zﬁzw‘q:wzxw = GJE'EBWEE + Rowdow (e — ﬂ]_} =
=09%x2,88x15,6°+30%x2,20%(15,6—3)=1204KH-cm =
=12,04xH- M

[loacraBnssiHaliieHHBIE3HAUCHUSBYCIIOBUE(6),TOJTydaeM:

M=287TkH-Mm< M, + M, =2306+11,15=3475kH-NM

T.C.IPOYHOCTHhPACCMATPHBAEMOT OHAKIIOHHOT OCEYCHISTHAICHCTBUCU3THOAIOIIIETOMOMEHTA0

OecrieyeHa.

OnpenennMHEe00X0 UMY NTHHY3aBEICHUSPOI0IbHONPACTIHY TOHAapMaTyPhI3aK0

HEI[ TOJpe3KHu Mmodopmyie:

wo = 2@Rardona) 4 g 4 q0q = 2U1824-30236) , g 64 10 49,2 = 56,2cn

Har 4.8
YTOHEMEHbIIIe0a30BOH (0OCHOBHOM ) UTMHBIAHKEPOBKH, PABHOM:
R, 435
lyp= —— = 45,4
o= TR xL131287 A
: 53,77
u

S
rae R, ,—pacu€THOECONPOTUBICHUECICTUICHUIaPMATyPhICOETOHOM

Riond =N1M2R,=2,5%1,0x1,15=2,875M11a.

BeisicHuM ~ HEOOXOAMMOCTH  YCTPOWCTBA  aHKEPOB  JUJIi  HIDKHETO  psja
npojoJibHOMapMarypbl purens. JJiss 3TOro BBIMOJHUM pacy€T IO MPOYHOCTH
HAKJIOHHOTO CEYEHUS,PacTOIOKEHHOTOBHENOIPE3KMMHAUYNHAIOIIETOCSIHAPACCTOSIHUM
ho—ho1=42—-27=15cm OTTOpPIIAPUTEIIS, HAJeHCTBUEN3TrN0AI0IIETOMOMEHTA; TO -
I1apacCTOSHUEOTKOHIIAAHKEPYEMOTOCTEPKHA0PACCMATPUBAEMOT OCEUCHUS
|=15-1=14cm.

[Ipu nepeceyeHnr HAKJIOHHOTO CEYECHUACIIPOIOIBHON PaCTSIHYTOMapMaTypOil,HE
UMEIOIICHaHKEPOBBIIPEACIaX30HBIAHKEPOBKY, yCUIIMEBITOMapMaTypeneisser N, ompe-

5]:
csamodopmyie [5] | 14

N=RA *=43,5x6,28x =50,6xH, (7)
R I 75,6
rae |, —/uMHa30HBIAHKEPOBKUAPMATYPHI,paBHAS |, =Aand=37,8x2=75,6cm,
R
31ech A, = > o= 435 x1,0=37.8;

4Rbond 4)(2,875

o— KO3h(UIMEHT, YYUTHIBAIOIMIHMK BIUSHUE IIONEPEYHOro oOKaThs OeToHa B
30HCAHKEPOBKH apMaTypbl W TPH OTCYTCTBUH o0xatus TIPUHUMAEMBIHA
paBHbIM 1, 0.

VYuureiBas,uToBpenenaxminabl | =14cmKCTepKHIMHMKHETOPSIATTPOI0ITb-

HOMapMaTypbIIIpUBapEHbI2BEPTUKATBHBIXU | TOpU3OHTANBbHBIACTEPKEHBDIE A400, yBeTnuumMy
cume,HaiiienHoe nogopmyne(7),HaBeInIuHY:

N =O,7n(pd2RIO =0,7x4x150x82x0,9x1,15=27820H =27,82kH,
w wwswbt
31echb@w—KOAQPUIIUEHT,3aBUCAIUAOTANAMETPAXOMYTOB d,, MIPUHAMAEMBIIIIO

tabnuuel Ipunoscenusl’.
TornacsA=N+N,=50,6+27,8=78,4xH.
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OrnpeeTMMBBICOTYCKaTOM30HBIOE TOHBI(0E3yuéTacKaToapMaTyphl):
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P 78,4
Rb  0,9x1,7x20
HesbiroguenuieesnayeHUE «CH»PABHO:
¢ = %i .= z,a;lfﬁ:m= 36,2cM < wy — (Ry — By )} = 56,2 — (42— 27) = 41,2 ent
T.C. P TaKOM 3HAUCHUHKCHHAKIOHHOE CEUCHHE MEPECeKaeT MPOJIOJIBHYIO apMaTy-py
KOpPOTKOM  KoHcomu. [IpmHMMaeM KOHEN HAKIOHHOTO CEYCHHS B  KOHIIC
yKa3aHHOWApMaTyphl,T.e. HapacCTOTHUUWo=56,2cmoTmoapesku,npudtome = 41,2 e,
PacuérHbiii MOMEeHTMB cedeHuH, MPOXOASIIEM Yepe3 KOHEll HAKIIOHHOTO ceue-
HUS,PABEH:
M = Q(ag +wy) — 0,5g(ag +w,)*
=119,24(8,5+ 56,2) = 0,5 X 0,416 % (8,5 + 56,2)* = 6844, 1kH - cm
= 08,44 KH+ M
[IpoBepsemycnoBue(6):
M=06844kH -1 > 0. 4.2+ 0,5g,,.c*=784%x39+0,5x2,88x% 41,27
=55019kH-cu=5502kH -n

=2,6cm<2a'=6cm, T.e. z=h, —a'=42-3=39cwm.

[lockonbKy ycliOBHE MPOYHOCTH IO PACCMATPUBAEMOMY HAKIOHHOMY CEYEHHIO
HECOOJTI01aeTC s, HEOOXOTUMBITOTIOJIHUTEILHBIEMEPOTIPUSI TUSTIOAHKEPOBKEKOHIIOBCTEP
KHEH HWXKHEro psija MpOJOJIbHOW apMaTypbl pHUreiss WM YCTPOHMCTBO OTTHOOB
yBxozsueroyriaanoapesku. [IpumemaBaorrudanscrepxueitd 12 A500Cceuenrem

A, .. =2,26¢M?, 4TOTI03BOIAETCO3ATHAOTIOIHATENbHBIMOMEHTBHAKIIOHHOMCE -

YEHUU,PaBHBIN:
M; =R A incZs inc=30%2,26x0,553=37,5xH-m,r e
Lyine = Z,C088 +(c—ay)sind =39X0,707+ 41,2 X0,707 = 36,7cM, 3mech

a,~0,T.K.HauaJopaccMaTpUBaEeMOTOHAKIIOHHOTOCEYEHUAMHAYATI00TIH0aBpac-
TAHYTOW30HENPaKTUUECKUCOBMaAaloT. [IpoBepkaycnoBus(6)naér:

M=6844xH M < 6,A,Z, + 0,5q,,,0% + Ry A meZoime = 55,02 + 37,5
=92 5gH M

Takum oOpa3om, yCTaHOBKa OTIHOOB MO3BOJISIET 00€CTIEUUTh COONIIOICHHUE YCIO-
BUSIIPOYHOCTH IO HAKJIIOHHOMYCEUYEHHUIOBHE MOJIPE3KHU.

4.5. ITocTpoeHneINMOPHIMATEPUATOB

[IpononbpHas pabouast apmatypa B mpoiiere 20020 A500C u 2022 AS500C. Ilno-
maap 3TOW apMatypsl AsompejeseHa U3 pacyeTa Ha JIEMCTBUE MAKCUMAaJbHOTO HM3THU-
OaroreroMoMeHTaBCepeIMHETIPOIIeTa. BIeIsIXoKOHOMUHAPMaTyPHIIIOMEPEyMEHBIICHUS
M3ru0aroIEroOMOMEHTAKOIOPaMIBACTEPKHIOOPBIBAIOTCSBIIPOJIETE,a  JBAa  JIPYTUX
noBoasTcss g0 omop. Eciaum  mpogonbHas pabouasi apmaTypa  pa3HOro jauva-
METpPa,TOJA00MOPI0BOATCS ABACTEPKHAOOIBIIETOJUAMETPA.

39



[Inomans padoueit apmarypbidse= 13,88 cm?. OnpenenseM M3rUGaArONUi MO-
MEHT, BOCHPHHHMAEMBIi CEUEHHEM pUTEIS C T[OJHOW 3alpOeKTHPOBAHHOMN
apmarypoii2@20A500Cu2@322 A500C (4s= 13,88cm?).

N3ycnoBusspaBHOBECHS:

Rs-As=yb1-Rp-b-X,rnex=¢-ho;

R-A

E_,Z s 7 's,ef :
Yb1-Ry-b-hy

Rs=435MT11a=43,5xHlcm?;
Rp=17,0MTI1a=1,7xHlcm?;
435 1388 _g 403
0,9-1,7-20-40
x=¢-ho=0,493-40=19,72cm.
N3rubaronuii MOMEHT, BOCIIPUHUMAEMBIN CEYCHUEM PHUTEIS, ONPEACIISICTCS
U3YCIIOBUSPABHOBECHS:
MZRS-As(ho—O,SX);
M 2@20+2022=43,5-13,88-(40-0,5-19,72)=18197,9xH-cm=182k Hm
182 xH-m> 170,81 kHm, TO €cTh O60JBIIE ACHCTBYIOMIETO U3THOAIOIIETO
MOMEHTAOTITOJTHOWHATPY3KH, TO3HAYHT, YTOMPOYHOCTHCEUCHUA00CCTICUCHA.
Joonopsiiosoaatcs2@22A500C, hgy=45-3=42cm(cm.puc.9),As=7,6cM>.
435 76 _0257:
0,9:1,7-20-42
x1=¢-ho=0,257-42=10,8cm.
OmnpenensieM U3rudarONMii MOMEHT, BOCIIPHHUMAEMbIN CEUeHUEM pUreis ¢ pado-
yelapMaTypOrUBBUICIBYXCTEPKHEMN, TOBOTUMBIXI00TIOPHI
M 2222)=Rs Aso22)(No—0,5x1);
M 2022=43,5:7,6-(42-0,5-10,8)=12099,96x H-cm=121kH m.
OrtknanpiBaeM B MaciiTabe Ha SMOPEe MOMEHTOB IOJIYYCHHBIE 3HAUCHMSI M3TH-
OaroIuX MOMEHTOB M (@20+2022) U M(2g22) 1 OTIPEIEIIIEM MECTO TEOPETHUUYECKOTO OOPHI-
Ba pabodelt apMarypel — OTO TOYKH IIEPECEUYCHHUS OJMIOPHl MOMEHTOB C
TOPU30HTATHHOMIMHUEH,COOTBETCTBYIOIIE 3T NOA0IIIEMyMOMEHTY,BOCTIPUHIMAEMOM
ycedeHHeMpHrelsicpadoueiiapMaTypoilB BUACABYXCTEPKHEN M 2g20) (puc. 10).
DIIOPaMOMEHTOB I TOT0I0KHAOBITHIIOCTPOCHATOYHOCOIIPEACTICHUEM

1
3HAYEHUINN3IM0aIOIMXMOMEHTOBB gaB 3 UB s npoJicTa.
I/I3r1/16anmI/H(lMOMeHTBn}o60McequI/mpHrenﬂonpenenﬂeTCﬂnocbopMyne
gHv) X
M,=R ,X— ey raeRa— oMmopHaspeakius,  Xx— TeKYIIasKOOpIMHATA.
-l
Rf(gw)(’T —Q=119,24xH
1 ) 2
Mpu *='L, =0,716; M,= 119,24 0,716 —‘% 74,TxHor,
8
Mpu 2 =1,433u; - . (41,621,432 .
- M, 119,24 1433 — 128,1xHu
X 8I0 \ 2
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19,24

Puc. 9. PacuemHoe
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41,62-2,149°

3
Ipu *= Igo =2,149u; M, =119,24.2,149- =160,1xH-m.

=l
g?

JIMMHaaHKEpOBKHUOOPHIBAEMBIXCTEPKHEHOMPENENIACTCAIOCIEAYIOIIEH3aBUCH ~-MOCTH :

W= ——+5d>15d, rne d —muameTp 0GPHIBAEMOI apMaTypBL.

205w
[TonepeunascunaQonpenensercarpapuuecKuBMECTETEOPETHUECKOT000PhIBa, BAAH

HoMmciyyaeQ= 64xH.
[MonepeunsiectepkHuP8A400  Rsw=285MTlacAsw=1,01cm?BmMecTereo-

petudyeckoroodpeiBaumerot marl0 cm;

R,A, 285101

Ogw = S 10 kH/cm;
w 2,88
4
W= 262 % +5-2,0=22,1cm,uTomennire1 5d=15-2,0=30 cm.

[MpuaumaemW =30 cwm.
MecToTeopeTHaeckorooOpsiBa apMaTypbl MOXHOOTPEICIUTh aHATHTHYECKH.J[J1st
ATOrO OOIIee BBIpAXKEHHUE ISl M3THOAIONIETO MOMEHTAa HY)KHO TPHUPABHSATH MOMEH-

TY,BOCIPUHUMAaEMOMY CeUeHHeMpHUrescapmaTypoin2?922A500
M(ggzz)Z 121xH-m

a eVl (grV)xE 4162573 41,62
2 2 2 2 '
119,24x-20,81x%=121;

x?-5,73x+ 5,81 =0;
x,, =2,865+ /2,8652-5:81 =2,865+1,549;

x1=1,316M7,x2 = 4,414 m.
OTOTOYKUTEOPETHUECKOTOOOPHIBAAPMATYPHI.
JImmHA0OpBIBAEMOTOCTEPKHAOY IeTPaBHA 4.414-1,316+2-0,3=3,693m.
[TpuHUMaeMTMHYOOPBIBAEMOTOCTEPKHS3, 7M.
OrnpenensieMaHAINTHYECKUBEIIMYUHYTIONEPEYHONCUIBIBMECTETEOPETUYECKO-
rooopeiBaapmatypel  x=1,321m.
Q=(g—+v)"2° ~(g+V)%;
Q=4%l,62'1,316=64,261d‘].
2
['paduueckunonepeunascumnadbuianpuaaTab4x Hc1ocTaTOUHOMCTEIEHBIOTOYHOCTH.
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5. PACHETUKOHCTPYHUPOBAHUEKOJIOHHBI

JUist IpOEKTHPYEMOTro §-3TaKHOIO 3[aHUsl IPUHTA COOpHAs >KeNe300€TOHHAs KO-
nonHaceueHnem40x40 cm.

JUIsi KOJOHH MNpUMEHSIETCS TSAXKeNblid OETOH KJIACCOB MO MPOYHOCTHU Ha CKATUE
HeHwxke B15, a ans cunpHO 3arpyKeHHBIX — HE HMKe B25. ApMupyIOTCS KOJOHHBI
po-

TOJBHBIMUCTEPKHAMUAUAMETPOM 1 6. . .40mmusropssuekaranorctannA400,A500Cunon
€PEUYHBIMUCTEPKHAMUIIPEUMYILIECTBEHHOM3TOpssUeKkaTaHocTanukinaccaA240.

5.1. UcxoaHbIeIaHHBIE

Harpyska Ha 1 M’IepeKphITUS NPUHUMAETCS TAaKOM K€, Kak U B
npeasiaynmxpacuerax(cm.mao. 1).

Haepyskanalm?nokpoimust

Tabnmma3
Bunnarpysku Hopmarushas Kosdounuent | PacuernasHar
Harpyska HaJIe)KHOCTH py3Ka
(y=1),xH/m? nonarpyskeyt | (y>1),xH/m?
1 2 3 4

IMaapounsonsimonHbIiiKOBEp(3Ci10s1) 0,150 1,3 0,195
ApmupoBaHHas [EMEHTHO-IIECYaHas 0,880 1,3 1,144
cTspxka,0=40mm ,,0=22001<3/M3
Kepamsurtnoyxiony,d=100rm,p= 0,600 1,3 0,780
600k2/a°
YTemmmTenb—MUHEPATOBATHBICTLIH- 0,225 1,2 0,270
TbI,0=150MMm,
p=150k2/m®
[Tapouzomsus 1 coi 0,050 1,3 0,065
MHOTOIyCTOTHASTUTUTAIIEPEKPBITUSIC 3,400 1,1 3,740
OMOHOJIMYMBAHUEMIIIBOB,
0=220Mmm
[MocrosiaHasHarpy3Ka(Qgroof) 5,305 6,194
BpemennasHarpyska—
cHeroBasi™:S=Sou 1,800-0,7=1,260 — 1,800
BTOMYHCJIEUIUTENbHATYACTECHETO- 0,630 — 0,900
BOMHArpy3KuSsh
[MonuasHarpy3ka(grooftS) 6,565 7,994

*-MOTHASIKPATKOBPEMEHHASCHETOBAsSHATPY3KauK0d (D PUITUEH TUTPUTHUMAIOT-
canoCHull2.01.07-85*[ 1 Jlununol/Ipunooswcenuro 18.
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MaTepHuanblIIIKOTOHHBI:

beTon—TskenbiiiknaccanonpoyHocTuHacxkatueB25, pacueTHoeconpoTusie-
nuenpucxkaruuRy= 14,5MIla (1a6:1.5.2[3], [Ipunoscenued).

Apmarypa:

—npojoyibHas  pabouas kinaccaAS00C(nuametpl6...40mm),pacuéTHoOECO-
npotuBieHneRs= Rsc=435M11a (ta6n.5.8 [3],/Ipunosicenue?),

—nonepeyHas—knaccaA240.

5.2. OnpepeneHneyCHJINHBKOJIOHHE

PaccunTthiBaeTCACpEAHAAKOIOHHAIOABATBHOT09Ta)KaBbICOTOM Ni=2,8 1. BbI-
COTaTUIOBOrOdTaKahsTakkepaBHa2,§ .

['pysoBasmiomans KoJIoHHbLA=6%6,3=37,8m2,

[IpononpHascunaN, el cTBYOIATHAKOIOHHY,OMPEeIsIeTCATOhOpMYIIe:

N=pn(g+vptwn1-vo)N-A+g(N+1)+gco(N+1)+yn(Jroor+ S)A,
r/IeN—KOJIMYECTBOATAXEH. BHammeMcirygaen=8;A—rpy30Basiuioniaib;
d,Vp,Vo—COOTBETCTBEHHOIIOCTOS HHASIMBPEMEHHAHATPY3KIHA | 2 TIepeKphI-

Tusnomaoa. I .

Cornacuomaon. 1,9 =4,7xH/m?,Vp=0,6xH/m?; Vo=1,95kH/M?;

Oroof-TIOCTOSIHHAHArPYy3KaHa | v?rokpertusiniomat. 2 (Qroor=6,194x H/m?);

S-nonHascHeropasHarpyskanal v?nokpeirusmnomaon. 2;

Jb—COOCTBEHHBINBECPUTEIIIC YIS TOM piHynTHHOM(6,3—0,4)=5,9:;

00=3,66-5,9=21,59«H;

3,66xH/m—ToroOHHAsTHATPY3Ka0TCOOCTBEHHOTOBECApUTEsi(CM. pacUeTpure -
ms1);

Jcol—COOCTBEHHBIMBECKOJIOHHBI;

gco|:yn-yf-p~Aco|-hf|:0,95-1,1-2500(10'2)-0,4-0,4-2,8:11,7KH;

Wn1—koddpurmeHTcoueTaHn (k03¢ HUITMEH TCHIKCHUS BPEMEHHBIXHATPY30KB
3aBUCHMOCTHOTKOJIMUECTBAdTaXeH ),onpenensempiiinodopmymne3|1]:
WA1_074

In

raey.41=0,69(cm.pacuerpurens); v, =04+

Wnl = 0’4+

0,693-0,4
/8
N=0,95-(4,7+0,6+0,504-1,95)-8-37,8+21,59-(8+1)+11,7-(8+1)+
+0,95-(6,194+1,8)-37,8=2391,6xH.

=0,504,

5.3. PacueTKOJOHHBINMONPOYHOCTH

PacueTnonpo4HOCTUKOIOHHBITPOU3BOAUTCIKAKBHELICHTPEHHOCKATOT 0AJI€E -
MEHTACOCTY4alHBIMIKCIIEHTPUCUTETOME,,
e="h = "=1_33cum; o =

“ g B0 “ 600 600
OnnakopacuercxaTbixaiieMeHToBu30eToHaknaccopB15...B35(Buamemciy-
yaeB25)HaneiicTBUenpo101bHONCUITB, IPUIIOKEHHONCIKCIEHTPUCUTETOM €0=

_hy 2 g a7cm; e =1em

a
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h
e= ® _=133cunpu  tHOKOCTHIo/Neo<20,10TTyCKACTCAMPOU3BOUTHU3YCIIOBHUS

30
(6.27)[3]
NS(P '(VbleAb+RscAs,tot),
raeAp— IO AbCCUYCHUIKOIOHHDI,
As tor—TUTOIIAIEBCEUTIPOI0IbHOMAPMATy PhIBCEUEHUUKOIOHHBI:
lo—pacueTHas IMHAKOIOHHBITOABAIACIIIAPHUPHBIMOIIMPAaHUEMBYPOBHE | -rosTakan
CKECTKOM3aAENKONBYpOBHE(DYHITaMEHTA;
Rsc—pacueTHOecOnpoTUBICHUEAPMATYPBICIKATHIO.
10=0,7(ha+15cm)=0,7(280+15)=206,5cm;
lo/hcoi=206,5/40=5,16<20;Ap=40-40=1600cn?.
Q-kK03hPUIUEHT, IPUHUMAEMBIATIPUTUTETbHOMICHCTBUNHATPY3KUITIOTAOI.
6.2. [3] wmu no Ilpunoowcenuro 19, B 3aBUCUMOCTH OT THOKOCTH
kosoHHBL [ Ipulo/heo=5, 1N6,K03(1)(1)HuHeHT(p:O,92.

2391,6
6\( LRA, 0.92 -0,9-1,45-1600 )
A, .= = =11,76 cwm.
‘ R 43,5

sC

N3ycnoBusiBAHHONWCBAPKUBBITYCKOBIPOA0JIbHOMAPMATYPBITPUCTHIKEKO-
JIOHH,MUHUMAaJIbHBIMEE AUaMeTpAoIKEeHObIThHEMeHee20 ym.
[Tpurumaem4@20 A500Cc As= 12,56cm?.

u="%0.10096-0,799>0,296,1...lo/Near=5.

1600
Juametrp monepedyHoil apMarypsl npuHumaeMm D6 A240 (u3 ycnoBus CBapKu
crponoiasHOoMapmatypoii). Illarmonepeunbixctepkueit S = 300 mm, 9TO yAOBIIETBO-
psieTKOHCTPYKTUBHBIMTpeOoBaHusIM[ 3 ]:5<15d=15-20=30011us<500mMm.
Ecnuu>3%,TomarnonepeyHbIXcTepHeH 10KkeHObITHS< 1 0dus<300
MM.
ApMHUPOBaHUEKOJOHHBITIOKa3aHOHapuc. I .
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6. PACHETUKOHCTPYUPOBAHUE®YHJIAMEHTAINIOJAKOJOHHY
6.1. UcxoaHbleJaHHBIE

['pyHTBI OCHOBaHUS — MECKU CPEIHEN MIOTHOCTH, YCIOBHOE pacYETHOE COMPOTHB-
nenuerpynra Ro = 0,35MIla.

beronTskensiiiknaccaB25.PacyeTHOECONPOTUBIEHUEPACTKEHUIO
Rot=1,05 MIla,yn=0,9. ApmarypaknaccaA500C,R=435MI1a=43,5xH/cm?.

BeceaununipioobemabeTonad yHAaMEeHTaUT pyHTaHaerooope3ax
Ym=20 kH/m3.

BricotydynnamentanpenBapurenbnonpuaumaeM90 cu. C yyéToM nosa noj-pania
riyouHa 3anoxkeHuss Qynnamentra Hi= 105 cu. PacuetHoe ycunue, mepenatroiee-
csickoionHbiHad yHaamenT,N= 2391,6xH.HopmatuBHoeycuimne

Nn=N/ym=2391,6/1,15= 2079,65«H,

raeym=1,15—ycpennennoe3nauenrnekod G GuimeHTaHa1e)KHOCTUTIOHATPY3KE.
6.2. OnpenenennepasMepacTopoOHbINOAOMBBIPYHAAMEHTA
[Tnomanpk MOJOMIBEI IEHTPAIBHO HArpy>KeHHOro ¢GyHIaAMEHTa OIpeAesIeTCs

MOYCJIOBHOMY JIaBJIEHUIO Ha TPyHT Rp 0e3 yuera mompaBOK B 3aBUCUMOCTH OT
Pa3MepOBIOIOMIBEIPYHIAMEHTAUT Ty OMHBIET03aJI0KECHHUSI

A N0 2079,65 632 A2
Ry—ynH, 03510°-20-1,05 '
Pa3MepcTopoHbIKBaIpaTHONIOAOMIBBI(DYHIAMEHTA 8= J4 = /6,32 =2,51u.

[Tpunumaema = 2,7 m (kpatao 0,3
M).JlaBlIeHUEHArPYHTOTPACUCTHOMHATPY3KHU

N
ng =2391,6/2,7%=328,1xH/m?.

6.3. OnpeneneHneBbICOTHIPYHIAMEHTA

PaGouasBricoTad yHIaMEHTAaN3YCIOBHUITIPOIABIUBAHUS

NE VR
4 Yo 1R, +p ’

he=—0,2+0,5 \/ 2391,6 =-0,2+0,685=0,485m.
0,9-1,05-10°+328,1
[TonmHas BeICOTA PyHIAMEHTA YCTAHABIUBACTCS U3
ycnoBuid: 1 )mpogasnuBanusHi=(ho+0,05)=0,485+0,05=0,535
M,
2) 3aJeIKUKOJIOHHBIB()YHIAMEHTE:
Hi=1,5hco+0,25(m)=1,5-0,4+0,25=0,85x;

3) aHKepoBKHUC)KaTOHapMaTypbIKOJOHHBI  Hi=han+0,25(m).

BaSOBaHI[HI/IHaaHKepOBKI/I,HeO6XOI[I/IMaHI[J'IHI'IepeI[a‘-II/IYCI/IJ'II/IHBapMaTypCCHOJ'IHI)IMpaC‘-Ie

THBIMCOTIPOTHBIICHHEMRsHaOeTOH, onipenenseTcsanodopmyne[3]:
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ho_ RA
oan RbondUs
rae Asut Us— COOTBETCTBEHHO TUIONIA b MTOMIEPEYHOT0 CEYEHUSI aHKEPYEMOTO
CTEpXKHSIapMaTypbIUIIEpUMETPETroceueHUsI(BHAIIEM cTydaeaisiapMaTypeid20,
As= 3,142cm?;, Us=rd=3,14-2,0=6,28cm);
Rbond— pacueTHOE CONMPOTUBIIEHUE CIICTUICHUSI apMaTypbl ¢ O0ETOHOM, PUHUMAE-
MOEpaBHOMEPHOPACIPEACICHHBIMIIO TJIMHEAHKEPOBKHU
Roond=7b1°71-172" Ro,
rae 71 — Ko3hPUIUEHT, yUUTHIBAIONTUN BIUSHUE BUIa TOBEPXHOCTH apMaTypBhl.
JlnsropsiuekaTaHoapMaTypeiniepuogudeckoronpodumisini=2,5;
72 - KOO PUIIUEHT, YIUTHIBAIOIIUMA BIUSHUE pa3Mepa JuaMeTpa apMaTyphl, Ipu-
HUMAaeMbIMPaBHBIM:
1,0 — mpu auaMeTrpe npoobHOM apMaTypbl ds< 32
mm;0,9-tipuds=36mm nds=40 ym.
Rbond=0,9-2,5-1-1,05=2,36MIla
- :435-3,142:92’2
‘ 2,36-6,28
TpeOyemas pacueTHas JJIMHA aHKEPOBKH apMaTyphbl C YIETOM
KOHCTPYKTUBHOTOPEIICHUDIEMEHTaB30HEaHKepOBKUoNpeaeseTcs mopopmyse[3]:

As cal
h, =ah ‘

an 0.an A !
s,ef

rae Agcal Aser— TUIOIIAAN TIONEPEYHOTO CEYEHMsI apMaTyphl, COOTBETCTBEHHO TpE-
Oyemass 1o pacueTy M (DAKTHYECKHM YCTAHOBJIEHHAS (I HAIIEro CiydasAg .=
9,4cm? Asei=12,56 cm?);

o — K0d()(PMIMEHT, YIUTHIBAIOLIMI BIMSHNE HA [UIMHY AHKEPOBKU HANPSKEHHOTO CO-
CTOsiHMsI GETOHA M apMaTypbl. JId CKAThIX CTEp:KHEH MEPHOIMYECKOro Mpoduis o
=0,75.Torna:

9,4

h,, =0,75-92,2- =52,96 cM.

Kpome Toro, cormacao tpeboBanusM [3], pakTuueckyro JIMHY aHKEPOBKHHEOO-
XOAMMOIPHHUMATBNa>0,3 hg an=0,3-92,2=27,66cx;
hanZlSds:15'2,023OCM;hanEZOCM.
N3ueThipexBeTnIMHIPUHIMACMMAKCUMAIIbHYIOITTHHYaHKEPOBKH,T.€.
han=52,96 cm.
CrnenoBatenbHO,U3yCIOBHsIaHKEPOBKAAPMATYPhI
Hi=52,96+25=77,96 cm.
[TpuanMaemTpexcTyneH4uateiiyngamentoomeiiBoicotod 90 cmuc  BBICO-
toiictynenen30 cu. [IpudTommupunanepsoiictynenu a1 = 1,1 u, a BTopoiiaz =1,8m.
[TpoBepsiem, oTBedaeTnupabouass BbicoTa HWXHeW crynmeHm hgs= 30 — 5 = 25
CMYCIIOBUIO TIPOYHOCTH TPU JCHUCTBUU TIOMEPEYHOM CHIIBI 0€3 TOMepeYHOro
apMHUPOBAHUSIBHAKIOHHOMCEUEHU . [|JIsIe TMHATIBITITUPUHBIITOTO CEUCHUS
(b=100c) 10 KHOBBITIOTHATHCSYCIIOBHE .

Q= pl<Qp min=0,5yp1Rpthosb.
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[lonepeyHascunaoTIaBICHUATPYHTA:
Q: p|=0,5(a -az-Zhos)p,
rea-pasMeproaoBbl (PyHIAMEHTA;
ho3=30-5=25cm;
P—71aBIICHUEHArPYHTOTPACUETHOMHATPY3KHU(HAC IUHULLYAJIUHBI ).
Q=0,5(2,7-1,8-2-0,25)-328,1=65,62xH;
Q=65,62xH<Qp min=0,5-0,9-1,05-103-0,25-1,0=118,13xH-11po4HOCTLO0EC-TIEUCHA.
6.4. PacueTHanpoaaBiIuBaHue

[IpoBepsieM HIKHIOIO CTyNeHb (PyHIaMeHTa Ha MPOYHOCThH MPOTHB IMPOJABIUBA-
Hus. Pacder »nemMeHTOB 0e3 TmomepeyHON apmaTypbl Ha TNPOJABIMBAaHUE TMIPHU
NEeHCTBUUCOCPEIOTOUCHHOMCHITBITPOU3BOAUTCAN3YCIOBUA(6.97[3]):

F<yb1RutAb,

rie F — mnponaenuBaromas cuia, NpUHUMaeMas paBHOM NPOAOJIBHON cuiie B
KOJIOHHETO/IBAIBHOTO 3Ta)ka Ha ypoBHEe oOpe3a (yHIaMeHTa 3a BBIUETOM Harpys3kH,
co37aBae-MOM  pEaKTHUBHBIM  OTIOPOM TPYHTA, MPUIOKEHHBIM K  TOJIOIIBE
dbyHIamMeHTaBIpeie-

JAXIIIOIIAIMCPa3MEePaMU, [TPEBIIAIOIIMMHUPA3MEPILIONIAAKUOTTUPAH Us(BIaH-
HOMCJTy4aeBTOPOUCTYIIEHU(PYHTaMEHTA a,xa,=1,8x1,8u)naBennunnyh, Bo

BCEX HaIpaBICHUIX; Ap— IUIOINAAL PACYETHOTO ITOIEPEUYHOr0 CEUEHUS, PACIIOIOKEH-
HOTOHAPACCTOSHUH 0,5 hoOTrpaHUIIBIILIONIA TUIPUIIOKEHIS cusINcpabo-
yeiiBbicoTOMCeuenusny. Baarmemciryaaeho=ho3=0,25m.
[TnomanpAporpeaensercsanohopmyiie:
Ap=U"hgs,

raeU—niepuMeTpKoHTypapacueTHoroceueHus(cm.puc. 12,a);

U=(az+2-0,5hes)-4=(1,8+2:0,5-0,25)-4=8, 2.

[TnomaaspacuéTHorononepeynoroceueHuss Ap=8,2-0,26=2,05x2.
[IpomaBnuBaromascuiapaBHa:
F=N-p-A4;,

3necbPp=316,3xH/m?,—peakTUBHBIHOTIIOPIPYHTA,
Ai— TuToaas OCHOBAHUS MPOJIaBIMBaeMOrodparMeHTaHKHEHCTYTIEHU D YH-

JaMEHTaBITPEIeIaXKOHTYypapacu€ THOrOMONIEPEYHOTOCEUCHUS, paBHAS :
A1=(a2+2:0,5 ho3)*>=(1,8+2-0,50,25)>=4,2m.

F=12391,6-3281-4,2=1013,58xH

[TpoBepkaycnoBusi(6.97)[3 Jnoka3bpiBaeT:
F=1013,58xkH<0,9:1,05-10%2,05=1937,3kH,

T.€.MPOYHOCTHHIDKHEHCTYIEHU () YHIaMEHTAIPOTUBIIPOIaBIMBAHUI00ECIICUEHA.

[IpuHEBBINOTHEHUUAITOTOYCIOBUSI, TPOUYHOCTHIIPUINIPOAABIMBAHUMHUKHEUCTYTICHI
HE Oyner obOecrieyeHa. B TOM ciyyae MOKHO NPUHSTH
JIBYXCTYNEHYATHIN(PYyHAAMEHTCBBICOTONCTYIIEHENTT04 S CMUIIIMPUHOMBEPXHENCTYIEHU
ai=1,6m (cm.puc.12,0).
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6.5. OnpeneeHNeIONIAHAPMATYPbINOAOIIBbI(PYHIAMEHTA

[TonGopapMaTypbITpOU3BOAMMB3 -XBEPTUKATbHBIXCEUEHUSAXPYHTAMEH-TA, 4TO
[IO3BOJISICT YYECTh U3MEHEHUE IapaMETPOB €r0 PacuE€THOU CXEMBI, B KAYECTBEKOTOPOH
MPUHUMAETCS KOHCOJIbHAS OaJika,

3arpyKeHHas1IeUCTBYIONMMCHU3YBBEPXPaBHOMEPHOPACIIPEIeIEHHBIMPEAKTU BHBIM
oTnopoMrpyHra.  JljsipaccMaTpuBae-MbIXCEUCHUMBBUIETUBBICOTA  CEUCHUSKOHCOJIU
oynyT pPa3HBIMH, MOATOMY BbI-
SBUTHhHaN00JI€€0NaCHOECEYECHUEMOKHOTOIBKOIOCICONPEIeICHUSITPEOyeMOUIIITONIa 1
apMaTypbl BKaKTOMU3HUX (cm.puc. 13).

Ceuenuel-I

M,.=0,125p (a—h¢o)?-a=0,125-328,1(2,7-0,4)%-2,7=585,78xH-m

[TnomanbceyeHusiapMaTypoionpeaeasieMnopopmysie:

M _ 585,78.10? -17.6 cm?.

*0,9hpR, 0,9-8543,5
Ceuenuell-11
My1=0,125p(a—a1)?-a=0,125-328,1-(2,7-1,1)%-2,7=283,48xH-m
M 238,48-10° _1316 ca?.
sl 09hR 0,9-55435

Ceuenuelll-111
M|||-|||:0,125p'(a—az)z-a:0,125-328,1‘(2,7—1,8)2-2,7:89,69KH'M
My 89,6910° 916 cu,
' 09hR,  0,9-25435

N3TpéxHaiiieHHbIX3HaUYeHU U000 papMaTyPBITPOU3BOAUMIIOMAKCUMAIIBHO -
My3HA4€HUIO,T.€. Asmax=17,6cM2.

[Iar crepxxneit npuaumMaetcs ot 150 mmno0300 v (kpatHo 50 mm). Ipu mu-
puHenonomBeIPyHIaMEeHTaa <3/ MUHUMAIbHBIAIUAMETPCTEPKHEN
dmin=10mm,ipu a >3m Amin=12m.m.

[IpuHMMaeMHecTaH AP THYIOCBAPHYIOCETKYCOIMHAKOBOHBOOOMXHAIIPABJIE -
HusxapMmarypoiinscrepxkueitd 14 A500cmarom250 rm.

Nmeem12@14 A500cAs= 18,47cm?>Ag=A

[IpoueHTapMUpOBAHUSLL:

=17,6¢cM2.

S,max

-Bceuenmnl-|: = A 100%= qqogr-100%=0,198%>0,1%
101
A 18,47
-Bceuenuull-11: Ho= s .100%= m~100%20,187%>0,1%
2 02
_ A oo 1847 L
-BceueHuullI-111: Hs= gp -100%= oyno5--100%=0,273%>0,1%

303
Tax kak Bo Bcex ceueHUAX ui>Umin=0,1 %, KOTMYeCTBO MPUHATON apMaTyphl OC-
TaBiieM 0e3 m3MeHeHui. B cioydaeui<umin=0,1 %, ntruameTp MpUHSITON apMaTyphl Clie-
yeTYBEIMUYUTHUINYMEHBIIUTHEE 111ar.
Konctpyknusipynnamenranpusenena Hapuc.l3.
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TP NJ10 ’KEHU A

IMMPUJIOXKEHUE1
MuHUMAaJIBHBIN KJ1acC OETOHA JIEMEHTOB C

IIPEBAPUTEIILHOHAIPSHKEHHOW apMaTypoi

Tabnuad
Xapaxmepucmuka Knace
Hanpszaemouapmamypbl bemonaneHudic
e
Apmamypaxnaccos:
B20
A1000 B30
Apmamypaxnaccos:
B30
Bp1400,Bp1500 B30
K1400,K1500 B30
MNPUJIOXKEHUE?2

[IpenenpsHO IOy CTUMAAIIIUPUHAPACKPBITUS TPEILMH—cre, ult
Tadmumas

ﬂﬂﬂGJZeMeHWLOG, Kkomopbmnenpedbﬂeﬂmomc;zmpe606aHuﬂHenp0HuwaeMocmu,s’HalteHuﬂ
Aere,ulIPUHUMAIOMPABHBIMU.

Ilpu IIpu npooonxcumenvrom pac- Ilpu
apmamypex KpblMUUmpeujuH, Mm HenpoOoOJIHCUMENTbHOMPAC
J1acco8 KpblMUUmMpeujuH, Mm
A240-
A600B500 03 04
A800;A1000Bp1200
Bp1400K1400;K150 0,2 0,3
O(K-19)K1500(K-
7)oua-
mempom 1 2mm
Bpl1500K1500(K-T)
0,1 0,2
ouamempomobu9Imm

54



NNPUJIOKEHUE3
HopmaTtusHbleconpoTuBieHuss0eToHaRp niRbtn

Tabnumab
Hopmamusnvie conpomuenenust 6emona Ron u Rorn u pacuemmsvie
Buoconp 3HAYEHUs1 CONPOMUBTEHUsI DeMOHA OIS NPEOeIbHbIX COCMOSIHULL
omueRent 6mopoiiepyniblRy serttRutser, MITa(icec/cm?) npurnaccebemona
NONPOYHOCIUHACIICAMUE
B10 B15 B20 B25 B30 B35 B40 B45 B50 B55 | B60
Corcamueocesoe 7.5 11,0 15,0 18,5 | 22,0 25,5 29,0 32,0 36,0 39,5 | 43,0
(76,5) | (112) | (153) | (188) | (224) | (260) | (296) | (326) | (367) | (403) | (438)
Rontt Roser
Pacmsorcenue 2,75
0,85 1,10 1,35 | 155 | 1,75 1,95 | 2,10 2,25 | 2,45 | 2,60 (28,0
Roc;eoe 8,7) | (11,2) | (13,8) | (15,8) | (17.8) | (19.9) | (21,4) | (22,9) | (25,0) | (26,5) )’
bt,nyMNbt,ser
MNPUJIOKEHUE4
PacuernpieconpotuBnenusdetronaRyuR bt
Tadmuma7
Pacuemmnwieconpomuenenus6emonaoisinpeoebHblXcCoOCMOSHULINEPEOUpynnbiRyu R,
Budconpomuerenus MTla(kec/cm?) npuknaccebemonan
ONPOUHOCMUHACHCamue
B10 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60
Corcamue oce- 6,0 8,5 11,5 14,5 17,0 19,5 22,0 25,0 27,5 30,0 | 33,0
60e,Rp (61,2) | (86,6) | (117) | (148) | (173) | (199) | (224) | (255) | (280) | (306) | (336)
Pacmsorcenue 0,56 0,75 0,90 1,05 1,15 1,30 1,40 1,50 1,60 1,70 | 1,80
ocesoe, R G7) | 76 | 92 | (107 | (11,7) | (133)| (14,3) | (15,3) | (16,3) | (17.3) | (18,3)
MNPUJIOKEHUES
3HavueHUsIHAYaIbHOTOMOYJISIynpyrocTuoeTonak,
Tabmuma8
3nauenuenauanbHo20MoOyIsynpyocmubemonanpucicamuuupacmsiceruuEo: 1
08 MTla(xac/cm?), npuxnaccebemonanonpouHoCIUHACHCAME
B10 B15 B20 B25 B35 B35 B40 B45 B50 B55 B60
19,0 24,0 27,5 30,0 32,5 34,5 36,0 37,0 38,0 39,0 39,5
(194) | (245) | (280) | (306) | (331) | (352) | (367) | (377) | (387) | (398) | (403)
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HHPUJIO’KEHUE6

HopMaruBHbBIE3HAYEHUACONIPOTUBICHUAAPMATYPHIpACTIAKEHHUIOR;

Tabmuma9

HOpMdmu@Hble 3HAY€HUA
CONnpoOmMUBIIEHUADACTIAIIC €H1/li0Rs,nupaC e

Apmamypa Homunaronoi MHbIE3HAYEHUSICONPOMUGTLEHUSL
Kraccos glu;/ﬂv;emp apmantyp PACMAKHCEHUIO ONsL npe-
’ 0€IbHbIXCOCMOSHUTGMOPOUZPYNNbL
Rsser, MIa(keclcr?)
A240 6-40 240(2450)
A300 10-40 300(3050)
A400 6-40 400(4050)
A500 10-40 500(5100)
A540 20-40 540(5500)
A600 10-40 600(6100)
A800 10-40 800(8150)
A1000 10-40 1000(10200)
B500 3-12 500(5100)
Bp1200 8 1200(12200)
Bp1300 7 1300(13200)
Bp1400 4;5;6 1400(14300)
Bp1500 3 1500(15300)
K1400(K-7) 15 1400(14300)
K1500(K-7) 6;9;12 1500(15300)
K1500(K-19) 14 1500(15300)
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HPUJIOKEHUE7

PacdeTHbIe 3HaAYEHUS CONTPOTUBIICHUS apPMATYPhl PACTSHKEHUIO RsRsc

Tabmunal 0

Pacuemmnuie 3nauenus co- Pacuemnuie snauenus co-

Apramypa. |y enorers cocmosnuai | APYATPA | e e cocmosmuai

raaccos nep-eotiepynnol, MIla faaccos nep-eotiepynnol, MIlla
DPAcmsdICeHUIO corcamuio DPACMAINCEHUIO corcamuio
Rs Rsc Rs Rsc

A240 215 215 B500 415 415(360)
A300 270 270 Bp1200 1000 500(400)
A400 355 355 Bp1300 1070 500(400)
A500 435 435(400) Bp1400 1170 500(400)
A600 520 470(400) Bp1500 1250 500(400)
A800 695 500(400) K1400 1170 500(400)
A1000 830 500(400) K1500 1250 500(400)

[pumeyanue.: 3naueHus Rs6cKoOKaxucnoib3y0mmonbKOnpUpacemeHakpamKo8peMeHHoe0etiCINGUEHAZDY 3K,

MHNPUJIIOKEHUES
PacyeTHbIe COMPOTUBIICHHUS MOTIEPEUHOM apMaTypbl Rsy
Taomumal 1
Knaccapmamypor A240 A300 A400 A500 B500
Pacuemnoe conpomusene- 170 215 285 300 300
Hue nonepeuHol apmamy-
PpoiRsw MITa(k2c/chP) (1730) (2190) (2900) (3060) (3060)
MHNPUJIIOKEHHUE9
3HaueHUS MOAYJIS YIIPYTOCTH apMaTyphl Es
Tadmuual?2
3uayenuamooynsynpyeocmuks,
Knaccapmamypoi MIa(kec/cnd)
ApmamypascexknaccoeKpomMexaHamHou 200000
(2000000)
KanamnasxnaccosK1400;K1500 180000
(1800000)
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HPUJIO’KEHHUE10

3nauenund,é,am
Tabnumal3
¢ ¢ Ol ¢ ¢ O ¢ ¢ O
0,01 0,995 0,01 0,26 0,87 0,226 0,51 0,745 0,38
0,02 0,99 0,02 0,27 0,865 0.234 0,52 0,74 0,385
0,03 0,985 0,03 0,28 0,86 0,241 0553 0,735 0,39
0,04 0,98 0,039 0,29 0,855 0.248 0,54 0,73 0,394
0,05 0,975 0,049 0,30 0,85 0,255 0,55 0,725 0,399
0,06 0,97 0,058 0,31 0,845 0,262 0,56 0,72 0,403
0,07 0,965 0,068 0,32 0,84 0,269 0,57 0,715 0,407
0,08 0,96 0,077 0,33 0,835 0,276 0,58 0,71 0,412
0,09 0,955 0,086 0,34 0,83 0,282 0,59 0,705 0,416
0,10 0,95 0,095 0,35 0,825 0,289 0,60 0,7 0,42
0,11 0,945 0,104 0,36 0,82 0,295 0,62 0,69 0,428
0,12 0,94 0,113 0,37 0,815 0,302 0,64 0,68 0,435
0,13 0,935 0,122 0,38 0,81 0,308 0,66 0,67 0,442
0,14 0,93 0,13 0,39 0,805 0,314 0,68 0,66 0,449
0,15 0,925 0,139 0,40 0,8 0,32 0,70 0,65 0,455
0,16 0,92 0,147 0,41 0,795 0,326 0,72 0,64 0,461
0,17 0,915 0,156 0,42 0,79 0,332 0,74 0,63 0,466
0,18 0,91 0,164 0,43 0,785 0,338 0,76 0,62 0,471
0,19 0,905 0,172 0,44 0,78 0,343 0,78 0,61 0,476
0,20 0,9 0,18 0,45 0,775 0,349 0,80 0,6 0,48
0,21 0,895 0,188 0,46 0,77 0,354 0,85 0,575 0,489
0,22 0,89 0,196 0,47 0,765 0,36 0,90 0,55 0,495
0,23 0,885 0,204 0,48 0,76 0,365 0,95 0,525 0,499
0,24 0,88 0,211 0,49 0,755 0,37 1,00 0,50 0,50
0,25 0,875 0,219 0,50 0,75 0,375
IMPUJIOXEHHUE11
3HaueHUALR, AR
Tabmuuald
Knaccapmamypoi A240 A300 A400 A500 B500
3uauenuelr 0,612 0,577 0,531 0,493 0,502
3uauenuedr 0,425 0,411 0,390 0372 | 0376
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HPUJIOKEHHUE12

Pacuy€rHble mmoniaay nomnepeyHbix CCYCHUM U Macca apMaTypbl, COPTAMEHT TOpAYEKAaTaHON CTEP)KHEBOM apMaTypsl Ie-

PUOANYECKOTO NMPOdusisi, OOBIKHOBEHHOM M BEICOKOIIPOUHON apMaTypHOU IPOBOJIOKH
Tabaunal5

Copmamenm 2opsiuexamanou

Pacyémuvlennowadunonepeynvixceyenuti,cM?, npudic- CopmamenmapmamypHounpogo-

Jua- 9 Mac-| Jua- CMepIICHeBOapMamypbl NepUoOUEcKo20

memp, secmepoicren caxe/| memp, npopunsi uz cmanukacca JoKu

MEdt 213145 |6 | 7| 8 9 [ 10 | ™ | ™ | 4300 4400 4500| 4540 4s00| 4s00| 41000\ B500 1%0 1?80 1%0 1?80
3 0.07(10.14| 0.21/0.28| 0.36(0.43|10.50( 0.57| 0.64 | 0.710.052 3 - - - - - - - X - - - X
4 0.1210.25|0.38/0.50/ 0.63(0.760.88( 1.01| 1.13| 1.26|0.092 4 - - - - - — — X — — X —
5 0.19/0.39]0.59(0.78| 0.98(1.18 1 1.37| 1.57| 1.76 | 1.96|0.144 5 - - - - - - — X — — X —
6 0.28|0.57|0.85/1.13| 1.42(1.70| 1.98( 2.26| 2.55| 2.83|0.222 6 X X — — — — — X — — X -
7 0.38]0.77( 1.16/1.54| 1.93|2.31| 2.69| 3.08 | 3.47 | 3.85|0.302 7 - - - - - - - X - X - -
8 0.50| 1.01( 1.51}{2.01| 2.52 (3,02 | 3.52| 4,02 | 4.53 | 5.03|0.395 8 X X - - - - - X X - - -
9 0.63(1.27] 1.91|2.54| 3.18(3.82|4.45| 5.09| 5.72 | 6.36|0.499 9 - - - - - - - X - - - -
10 0.78|1.57|2.36/3.14| 3.93(4.71 | 5.50( 6.28| 7.07| 7.85(0.617 10 — X — — — —
12 11.131]2.26| 3.39|4.52(5.66| 6.79 | 7.92| 9.05(10.18| 11.31]| 0.888 12 - X - - - -

14 15391 3.08|4.62|6.16(7.70|9.23| 10.7| 12.31| 13.85| 15.39| 1.208| 14

16 |2.011)4.02| 6.03| 8.04(10.06(12.07|14.08| 16.09| 18.10( 20.11| 1.578 16

18 |2.54|5.09| 7.64|10.18/12.73|15.27|17.82| 20.36| 22.91| 25.45| 1.998| 18

20 [3.142]6.28| 9.43|12.57|15.71{18.85| 21.9| 25.14| 28.28| 31.42| 2.466| 20

22 |3.801| 7.60| 11.4| 15.2|19.01{22.81| 26.6| 30.41| 34.21| 38.01| 2.984| 22

25 |4.90(9.82(14.73|19.64| 24.5| 29.4 | 34.3| 39.27| 44.18| 49.09( 3.853| 25

28 |6.15(12.32| 18.4| 24.6| 30.7 |36.95| 43.1 | 49.26| 55.42| 61.58| 4.834| 28

X[ XXX X X[ XXX X
XXX X[ XXX XX ] X
\
\
\
\
\

32 | 8.04(16.08| 24.1| 32.1|40.21{48.25| 56.2| 64.34| 72.38| 80.42( 6.313| 32

36 |10.18/20,3|30.5(40.7|50.9|61.0 [ 71.2| 81.44|91.62| 101.8/ 7.990| 36

XX XX XXX X[ XXX | X
XX XXX XX X[ XXX X
XXX XXX XXX XXX
XXX XXX | X[ X X | XXX

40 [12.56(25.12(37.68/50.24|62.80(75.36|87.92{100.40/113.04|125.60 9.870 40
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HHPUJIOKEHHUE13

CopramenrapmatypubixkanaroBkiaccaK1400(K-7);K1500(K-7)

Tabmunal 6
Knaccu Juamemp Tnowaow Teopemuueckasamacca
HOMUHATbHBILIOUAMEM npoBONIOK,M | nonepeunozcoceveHuax | l-comnoe.xanama,xe

PpKaHama,Mm M anama,cm®

6 2 0,227 0,173

K1500 9 3 0,51 0,402

12 4 0,906 0,714
K1400 15 5 1,416 1,116

Luamemp cmepoicrs 0oHo-

MOU_IBIOKOHTaKTHOﬁTO‘IG‘IHOﬁCB&pKH

HHPUJIO’KEHHUE 14
CooTHOLIEHUAMEXK Ay INaMETPaMUCBAPUBAEMBIXCTEPKHEHUMUHAMAIIBHBIEPAC-
CTOSTHUAMEK 1Y CTEPIKHAMUBCBAPHBIXCETKaXUKapKacax,n3rOTOBIIIEMBIXCIIO-
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