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BBEJIEHUE
KoHTponbeHas paboTa cocTOUT U3 rpadUuecKod YacTH U MOSICHUTENIbHOM 3alMCKH.
I'padprueckas yactp pabOTHI BBINOJIHAETCS Ha JucTe popmara A4 ¢ cobOironeHneM
tpeboBanuii 'OCT 2.301-68. JIucT A0MmKEH UMETh COAEPKATENbHbIE 3arOJOBKU K
KaKIOMYy IIOCTPOEHHIO C YyKa3zaHueM Macimraba noctpoeHus. IloscHurenbHast
3anucKa BBIMOJHAETCS Ha JUcTaxX (popmaTa A4.

SAJJIAHUE
OnpenenuTte peakuuu CBA3CH KOHCTPYKUMN, HAXOJSIIMXCS B PABHOBECUHU O]
NENCTBUEM 3a/IaHHBIX HAarpy3o0K.

TTOPSJOK BBHITIOJITHEHUSI KOHTPOJILHOM PABOThI
Pabora BkitouaeT qBa pasjaena:
- ONPE/ICIICHNE PEAKLIMM OIOp U JABJIEHUs BO BHYTPEHHEM LIIapHUPE COCTABHOU
IIJIOCKOU paMmBbl;
- ONPENICIICHUE PEAKLIUN OIIOp IIPOCTPAHCTBEHHOU KOHCTPYKLMH.
Kaxxaslit pa3znen paboThl BBINOIHSETCS B CIIEYIOIIEN OCIEA0BaTEIbHOCTH:
1. OnpenensitoTcst MecTa NMPUIIOKEHUS U HAMIPaBJICHUS! BHEITHUX Harpy30K, CTPOUTCS
pacyeTHas cxema.
2. BeiOupaercs cuctema KOOpAWHATHBIX OCEH, BBOAATCS PEAKIMH OIIOP, CTPOUTCS
cXema CuJl, IEUCTBYIOIUX HA KOHCTPYKIIUIO B IIEJIOM.
3. CocTaBHas paMa pa3pe3aercs [0 BHYTPEHHEMY LIAPHUPY, BBOASATCS peaklnuu
BHYTPEHHEIO LIAPHUPA, CTPOSITCS CXEMBI CUJI, ACHCTBYIOIINX HA KaXAYI0 4acTh
KOHCTPYKIIMH.
4. CoCTaBJIAOTCS CUCTEMBI YPABHEHUI PABHOBECUS, ONPEIEISIFOTCS PEAKLIUHU CBA3EH.
5. CoCTaBIAIOTCS  JTONOJHUTEIbHBIE  yYPAaBHEHMS  PAaBHOBECHS,  BBINOJHACTCS
IIPOBEPKAIIPABUIBHOCTH PACYETOB.

COJIEPXXAHUE I'PA®GMYECKON YACTU
['padrueckas gacTh MOKHA CONEPKATH:
- 3a/IaHHBIE PACYETHBIE CXEMBI;
- CXEMBI CHJI, IEUCTBYIONINX HAa KOHCTPYKIIMH, OCBOOOXKICHHBIC OT BHEIITHUX CBS3CH;
- CXEMBbI CHJI, ACHUCTBYIOIINX HA KAXKAYIO YaCTh KOHCTPYKIUHU (JJ1s1 COCTABHOM paMbl).

BbIBOP MCXO/IHbIX JAHHBIX

Hcxonnple maHHbIe NMpUBEAcHBI B Tabmunax 1,2. B tabmumax 3,4 nmpuBeIeHBI CXEMBI
KOHCTPYKIIMM M COOTHOIIECHHS K HUM. J[711 BBIOOpAa MCXOAHBIX JAHHBIX HEOOXOIUMO
MOJT TpeMs MOCIEeIHUMHU UdpaMu HOMEpa 3a4ETHOM KHUKKU MOAMHUCATh OYKBBI A,
B, C. "3 xaxaoro BepTHKaIBHOTO CTONOMA Tabmuibl 1, 0003HAYEHHOTO BHHU3Y
OyKBOM, B3SATh YHCJIO, CTOSIIEE B TOPHU3OHTAIBHOW CTPOKE, HOMEP KOTOPOM
COBIIAJIAE€T C HOMEPOM OYKBHI.

Hanpumep, Ne 31324. [Ipu C =4, B =2, A = 3 nonyuum cienyrouiee: [Inockas pama:
Cxema Ne 4, a=0,3 m,; momenm napwvl cun M=4 kH m; cocpedomouennas cuia,
P1=3 kH; o1=45°, mouxa npunoscenus E; cocpedomouennas cuna Pr=2 «H;

mouka npunodcenus K; 02=30,unmencuenocms pacnpeoenrennou Haepysxku (=6
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kH/m; yuacmok deticmsus pacnpedenennot nazpysxu CL.

PacueTHas cxema, COOTBETCTBYIOIIAasl BEIOpAHHBIM JaHHBIM, [TIOKa3aHa Ha puc. 1.
IIpocTpancTBeHHass kKoHCTpykuus: Cxema Ne 2; a=0,3 m; mMomenm napvl cun

M=3 kH m, cocpeoomouennas cuna Pr=4 kH; 01=45 °; mouka npunoscenus K,

cocpedomouennas cura P3=2 xH; mouxka npunoscenus E; o3=30 °, gec
menvutei niumol G1=2 kH,; éec 6onvuen naumor Go=3 xkH.
PacueTHas cxema, COOTBETCTBYIOIIAs UCXOIHBIM JJAHHBIM, TTIOKa3aHa Ha pPHC. 2.

JINTEPATYPA

1. Tapr C.M. Kpartkwuii kypc Teopetrueckoir mexanuku / C.M. Tapr. — M.: Bsic.

mk., 2002.

2. COOpHUK 3aJJaHui JJI1 KYpCOBBIX pa0oT 0 TeopeThueckoil Mmexanuke. M., 1986r.
3. bare M.U., JIxxanemumze I'.1O., Kenb3on A.C. Teoperuueckass MexaHUKa B

npumepax u 3agayax. Yacte [. M., "Hayka", 1984 r.

Tabmuna 1. McxoaHble JaHHBIE (II0CKAA KOHCTPYKITHA)

oL 7}
_ ; _ Pacnpenenennan Harpyska
Ne | Cxema | & M P P
m | xHM | Touxa - Touxa a
MIPHIIO- a® | P MIPHIIO- @” | Py VIACTOK e Hanpagpnerne
xkH xH xH/m
JKEeHHT JKEeHHT
— Ha ropH30HTAIb-
1 1 02| 2 L 45 1 E 60 3 CK 4 HBIX yuaC
q
2 2 0.3 3 E 60 2 K 30 4 CL 5 R
3 3 04| 4 H 30 3 L 60 2 EK 6 Ha peprHKams-
HEIX VIACTEAX
4 4 02| 2 E 45 1 L 30 3 CK 4
q
5 5 0.3 3 K 30 2 E 45 4 CL 5
6 i} 04| 4 L 60 3 H 45 2 EK 6
Ha HaKIoHHBIX
7 7 02 2 H 30 1 L 60 3 CK 4 yHacTRax
8 8 0.3 3 E 45 2 H 60 4 CL 5 d
9 9 04| 4 L 30 3 H 45 2 CK 6
0 0 021 3 H 60 2 E 30 4 CL 5 q
C B A B C A B C A B A




Tabmuna 2. McxoaHbIe JaHHBIE (IPOCTPaHCTBEHHAA KOHCTPYKITHA)

Vi Z
o a Bec maat
Ne | Cxema :; ’ég’“ X

o | % | P | mpmno. | | P2 | g | 7| Ps | G| G2

KeHHT AKeHHT HEHAT
1 1 0.3 1 K 30 2 L 45 | 3 - 150 4 1 2
2 2 04| 2 K 45 3 - 60 | 4 L 30 1 2 3
3 3 0.5 3 K 60 4 E 120 1 - 45 2 1 3
4 4 0.3 1 K 120 | 2 - 135 3 E 60 4 1 2
5 5 04| 2 L 135 3 K 150 | 4 - 120 1 2 3
6 6 0.5 3 L 150 | 4 - 30 1 K 135 2 1 3
7 7 0.3 1 L 210 | 2 E 45 | 3 - 150 4 1 2
8 8 04| 2 E 225 | 3 - 60 | 4 L 30 1 2 3
9 9 0.5 3 E 240 | 4 K 120 1 - 45 2 1 3
0 0 04| 2 E 300 3 - 135 4 K 60 1 2 3
B C A C B A C B | A C B A B B
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Puc. 1. ITocTpoeHue pacueTHOM CXEMbI IUIOCKOH KOHCTPYKIMHK (BapuaHT 324)
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Tabnuua 4. CxeMbl KOHCTPYKLIHM
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[Ipononxenue Tabnuis 4
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[Ipononxenue Tabnuis 4
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[Ipononxenue Tabnuis 4

Y
cxema 0 D 94

r\/@

[Tpumeuanue: Touku npuioxenus cwi E, K, L HaxoasiTcs B yriiax wim B cepeinHax
CTOPOH ILTUT.

Puc. 2. TlocTpoenune pacueTHON CXeMbl TPOCTPAHCTBEHHON KOHCTPYKIIMH (BapUaHT
324)
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INPUMEP BbIno/THeHNs] KOHTPOJIbHOH PadoThI

3amanue
OnpenenuTh Peakuu CBS3eH KOHCTPYKIIUNA, HAXOSAIINXCS B PABHOBECUH MO JICHCTBUEM
3aJJaHHBIX HATrpy30K.
Paznen I.
OmnpenerneHre peakiuii OMop W JABJICHHS BO BHYTPCHHEM IMAPHUPE COCTABHOW IJIOCKOU
pamBbl.
HUcxonnble JaHHBIE:
Neo: 3 2 4
A B C
Cxema Ne 4;
a=0,3 m; M=4 kH m; P1=3 xkH; a1=45 °; mouxa npunoscenus E; P,=2 xH, mouka
npunoxcernus K; 02=30 °; q=6 xH/m; yuacmok deticmsus naepysxu CL.

PaBHogelicTByOmas pacupenencHHon Harpysku : Q=qlc ; I, =4a = Q=7,2 kH,
CocraBrsitomnye cocpe0TOYCHHBIX Harpy30K:

Pix =P cosd5 =212xH; P, =P sinds =212xH,

P,y = P,c0s30' =173xH; P,y =P,sin30' =1xH

KoncTpykiuuio pa3o0beM Ha JiBe 4acTu 10 BHyTpeHHeMy mapHupy C.
YpaBHeHUs] paBHOBECHSI JIEBOI MOJOBUHBI:

D Xi =0 = X¢ +Np sin30° =0;

D Yi=0 = Yc +Npcos30°=0;

ZM'C =0= —Np c0s30°3a =0
YPaBHeHHH PaBHOBCCHUA HpaBOﬁ ITOJIOBHUHBI:

D Xi =0 = =X +Xp—Pi+Ppy=0;

D=0 = —Yc+Yg +Ya—Py —Ppy -Q=0;

ZML =0= Xa3a+Yp3a+Yga+M —Py 3a-P,, 3a-P,1,5a-Q2a=0
Onpez[enﬂeM HCU3BCCTHBIC PCAKITNH CBsI3eH

Np =0;

Xc =—Np sin30° = 0;

Yc =—Np c0s30° =0;

Ya=Yc —Yp +P1y +P2y +Q=1,062 kH,;

Yg=—Xp3-Yp3-M [a+ P1y3+ P2y3+ P1x1,5+Q2=9,260 kH

CocTaBuUM IPOBEPOYHOE YpaBHEHUE AJIs1 KOHCTPYKLMH, HE pa3JeIeHHOH o mapHupy C:

>M! =0= Y,6a+Xa3a+M -Q5a+Y,4a—P, 6a—P, 6a—P, 15a=

12



=1,062-6 -0,3+0,389-3-0,3+4,0-7,2-5-0,3+9,260-4-0,3—
-2,12-6-0,3-1,0-6-0,3-2,12-1,5-0,3=0

IIpoBepka comnacse.

Famemuan crea Pall
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Cnpedensrue peakuul ceaasd
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Faapat Jum ucm | Nucmos
Mposecun CnpedancHie peakLul onop 1 2
U JSEMeHUA 80 SHTTIDEHHERM
KOHMD. LUEpHUDE MMoCKod Dakl
¥ima.
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Paznen I
Ornpezenienre peakiiyii ornop NpoCcTPaHCTBEHHON KOHCTPYKIIUU.
HUcxonnple maHHBIE:
Neo: 3 2 4
A B C
Cxema Ne 2;

a=0,3 m; M=3 xH m; P1i=4 xH; 01=45°; mouxa npunoscenus K; P3=2 xH,; mouxa
npunocenus E; 03=30 °, G1=2 xH,; G>=3 kH.
CoCTaBIIAIONINE COCPEAOTOUCHHBIX HATPY30K:

P, =P sind5 =2828xH; P,, =P, cos45 =2,828xH,
P, =P,c0os30' =1732xH; P, =P;sin30" =1xH

YpaBHEHMS paBHOBECHS TPOCTPAHCTBEHHON KOHCTPYKIUU:
ZXi =0 = Xa+Pi=0;
Zyi —0 = Ya+Yg+Py +P3y=0;
Zzi —0 =~ Za—2Zg +Nc +P3;, =G -G, =0;
>'M! =0= _Nc4a-Ps4a-Pyya—Psa+Gy2a=0;
S'M 'y =0 = _Zz3a+Pa+Py3a—Gyl5a—Gyl,5a—M =0;
S'M ' =0 = —Yg3a+P,2a—P3,3a=0
OmnpenenseM HEN3BECTHBIE PEAKLIUHU CBSI3EH
Xp=—-Py, =-2,828 kH;

N =2Za +Zg —P3; + Gy + Gy = 0,640 xH ;

5, _ Pua- szsa—G§:,5a—Gzl,5a— M _ 38901 «r;

- 3a
Yp =Yg — Py — Py, = 4714 «H;
Zp =—-Zg + N +P3, — Gy — Gy =—0,750 «H;

=0,154 «kH,

B

CocTaBUM NPOBEPOYHOE YpPaBHEHHE — CyMMa MOMEHTOB OTHOCHUTEIBHO MPOU3BOJIHHO
BBIOpaHHO# ocu Y1:

Zl\/lny1 =0= Zz,3a-Xa-Nc3a+G;15a+G,15a-M =0

IIpoBepka connace.
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FaryemHan cioks MoocMpaHcEmesHHol MOHOTDYRLUL
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