Nal=A
MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHU S POCCUNCKON ®EJIEPALIIN

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJIbHOE YUYPEKTEHUE BBICHIEI'O OBPA3OBAHMUSI
«IOHCKOU TOCYJAAPCTBEHHbBIN TEXHUYECKUHU YHUBEPCUTET»

(IT'TY)

DakynbTeT « »
HanMeHOBaHUe (BaKyIbTeTa
Kadenpa « »

HauMMCHOBAHHUEC Ka(bez[pm

KOHTPOJIBHASA PABOTA

Hucturnnuna (monyinb) «lIpuxnanHas MexaHuKa
HaMMEHOBAHUE Y4eOHOMH UCIUILUTUHBI (MOIYIIsN)

HanpaBneHHe HO,I[FOTOBKI/I/CHCL[I/IB.J'IBHOCTB

KOogQ HanMCHOBAHUE HAIIPABJIICHU HOHFOTOBKI/I/CHCHH&HI}HOCTI/I

Hamnpasnennocts (mpo¢uis)

Homep 3a4eTHON KHUKKHU Howmep Bapuanra
I'pyniia
OO0yuarommiics
HOANKUCH, JaTa N.0. damunus

KontponbHyto paboTy mpoBepu

MOIHUCH, J1aTa TOJDKHOCTB, U.O. ®amunus

PocroB-Ha-/lony
2022



wughp 404703

abecoe
3amaya Nel
CranpHoli cTepxeHb (E=2 10° MIla) HaxoauTcs MO IEUCTBUEM IPOJOJILHON CH-
abl P. TloctpouTs 3mtopsl NpooiibHbIX ciil-N, HanpsokeHuil o, nepemenienuii A. [Ipose-
PUTHh IPOYHOCTH CTEPHKHS.
Hcxonnbpie faHHBIC:

cxema lll;
F=14 cv?; a=2,7 m; b=3,0 m; c=1,3 m; P=1700 10> H=170 xH, E=2-10°> MI1a.
Pemenne
VYpaBHEHHE PaBHOBECHS: 2Yi=0: Ra+Rp-P=0
CrereHp cTaTU4YEeCKONU HCOIIPCACTIUMOCTHU S=M—-N= 2 — 1, CUCTCMa OJHH pas

CTAaTUYCCKH HCOIIPCACINMA.
I[J'I?I 3allIEMJICHHOT'O o0onMH KOHIIaMHM CTCPIKHA ITOJIHOC abcomoTHOE YAJIUHCHUC TOJIK-
HO OBITh PAaBHBIM HYJIIO. YpaBHEHHE COBMECTHOCTH JepopMaIuit

Al=Al +A4l, + A1, =0

Onpenenum MpoJOIbHBIC CHUJIBI Ha Ka)XJOM Y4YacTKE Harpy>KeHus, MOJb3ysCh METOJ0M
CEUYCHUM.

| yaactok: 0<z<c N
Il yqacTok: c<z=<c+b N, =—Rp,
[l ygactox: c+b<z<c+b+a N

Torna

Ny —Rp-c,

“"EF, E-F’

N,I, —Rp-b,

EF, E-2F’

Nol; (-Rp +P)-a,

EF, E-2F
Toeda_RD.C+_RD'b+(_RD+P)'a:0

E-F E-2F E-2F
Pa3permast 5170 ypaBHEHHE OTHOCUTENHHO Rp , MOTydUM

=3 530
a+b+2c

ITpononbHbIE yCHiIns HA y4acTKax Harpy>KeHUs CTAaTUYECKU HEONPEeInMoro opyca
N, =-55,30 kH
N, =-55,30 kH
N, =114,70 kH

HampspkeHust B TONIEPEYHbIX CEYCHUSIX CTATUYECKU HEOTIPEACIIMMOTO Opyca
N
o, =—==-39,50 MIla;
Fy
N,
o,=—==-19,75 Mlla;
F,

Al

Al ,=

Al =




o, =3 _ 40,96 MiTa;

Fs
IIpoBeprM HPOYHOCT CTATUYECKH HEONPEISTUMOTO CTEPIKHS:
o, =0, =4096 MIla <[c]|=160 MMa; upounocts oGecneuena.

Y nnuHeHus YUaCTKOB CTCPIKHA

Al =25~ 0257.10%
E
o,b _3
Al =222 = _0296.10%
E
3

Al 3:?a=0,553-10-3ﬂ4

Onpenenum nepeMenieHus MONepeyHbIX CEYEHHH, COBIAJAIONINX ¢ TPAHUIIAMH yYaCTKOB
Harpy>XeHUs:

ceucHue A (KkecTKas 3a/eliKa): A4, =0;

ceueHue B : A, =A, +Al, =0553 mm;

ceuenue C: 4. =4, +Al, =0,257 mm;

cegenne D : Ay =A. + A1, =0 - xecTkas 3amenka.
3amayga Ne5

K cranpHOMY Basty mpHIIOKEHBI TPH U3BECTHBIX MOMeHTa: M, M, M3. TpebyeTtcs:
1. ycTaHOBUTH NP KAKOM 3HAUYEHUU MOMEHTa X YroJl TOBOPOTa MPABOTO KOHIIEBOTO
CEUEHHs BaJla paBEH HYIIIO;
2. JUIsl HAMJIEHHOTO 3HaueHus1 X TOCTPOUTH JIIOPY KPYTAIIMX MOMEHTOB;

3. Tpu 3aJlaHHOM 3Ha4eHUH [ 7] ompeAes T TuaMeTp Bajla U3 pacuera Ha MPOYHOCTh
U OKpYINIUTh €ro 3HaueHue Ao Onmmxaitmero, pasHoro: 30, 35, 40, 45, 50, 60, 70,
80, 100 mwm;
MOCTPOUTH MIOPY YITIOB 3aKPYUUBAHUS;
5. HalTH HAauOONBIINN OTHOCUTEIBHBIN YIOJ 3aKPYUMBAHUS.
Hcxonubie naHHEBIE: 404703
abezoe

&

cxema lll;
a=1,7 m; b=2,0 m; c=1,3 m; M,=1700 Hm; M,=1000 Hm,; M3z=1300 Hm; [7]=50
MIla, G=80000 MIla
Pemenue

1. Omnpenenum KpyTslMe€ MOMEHTHI Ha Ka)XJOM YYacTKE HArpyKeHHus, MOJb3YsCh
METOJ0M CEUEHHU.

| yaacTok: 0<z<a m, =—X,

Il yqacToxk: as<z<a+c m, =—-X —-M,

Il ygacTok: a+c<z<a+c+b m,=—X-M;+M,

IV ygacTok: a+c+b<z<2a+c+b m,=—X-M;+M,-M,

[ToyHBI# yro 3aKpydUBaHUS JTOJDKEH OBITh PABHBIM HYJIIO:
Q=¢,+ @, +p; +¢,=0, rae



m;a _(_X)a.

® =

-~ GJ, GJ,

_me _(=X-Me.
Y76y, 61,

_mp_ (XM +M, b,
Y6y, 63,

_ma_(=X-M;+M,-M,)a,
Y6y, " GJ, |
Tozoa

(-X)a+(=X =Myl +(=X =Mz +M,b+(-X -M;+M, -M,)a=0

« _-Ma+M,(a+b)-M(a+b+c)

2a+b+c
[Tomyuum X=-849,25 H nm.
2. Kpyrsmme MOMEHTHI Ha y9acTKaX HarpyXeHUs
| yaacToxk: m, =849,25 H wm,
Il ygacrok: m, =-450,75 H u,
[l ygacToxk: m, =549,25 H m,
IV ydacToxk: m, =-1150,75 H m.

3. OmnacHbIM y4acTKOM, T.€. yUaCTKOM Ha KOTOPOM BO3HHMKAIOT MaKCUMaJIbHbIE Kaca-
TeJbHBIC HATIPSKEHUS, SBIIIETCA YETBEPTHIN yUYaCTOK HArPy>KEHUSI.
CocTaBuM ycnoBHS IPOYHOCTH JJIs1 QHACHOIO y4acTKa BaJa.

7 =4 <[z]=50 MTIla
W,

3
=”[; —0,1963D°

W,

Onpenenum auametp D u3 ycinoBus npoyHOCTH:
Dagf Mo [ MO 0489, — 48,9 0.
[r] 01963 1/50-10°-0,1963

[Tpuaumaem D=0,05 m = 50 mm
BrrumnciiuM reoMeTpudecKkue XapakTepUCTHKHU MOTIEPEYHBIX CEUCHUI Baja:

[TonstpHBIA MOMEHT COITPOTUBIICHUS CEUEHUS:

3
W :”1[2 —-01963D° =2454.10784°:

p

[TonstpHBIE MOMEHT HHEPLIUU CEUYCHHUS

_7Z'D4

J.="" -00982D* =6136-10"8 »*;
P32

4. Omnpenenum aOCOMIOTHBIC YTJIBI 3aKPYUYHMBAHUS yUaCTKOB Baja:



m;a

- M8 0294 pao;
?1 GJp pa
0,= 2% __00119pao;
0 3= 22 _ 00224 pao:

m,a

D 4= H:—0,0399 paa,

p

[TosHBIN yTOJI 3aKpyYMBaHUS Baja

P= P+ @y + P+, =0

Onpenenym yrioBble MEpEMENIEHUs MMONEPEYHBIX CEUEHHUH, COBMAJAIONIUX C I'PaHU-
[IaMH YYaCTKOB HarpyKCHUS:

ceueHne A (KecTKas 3a/IeNIKa): AS =0;
ceuenme B ; 45 = Ay + ¢ =—00399 pao;
ceuenne C: A5 =45 + g3 =-00175pao;
ceenne D : AD =45 + ¢, =—00294 pao;
ceuenue E : A(E :Ag + ¢, =0
HaubGonp1mmii OTHOCUTENBHBIN YroJl 3aKpy4YrBaHUs
o - Mmax _ Mg _ 115075 20,0234@

GJ, GJ, 8-10%.6136-10°8 M

3agaua Ne7

I[JIH 3aJIaHHOI'0 IIOIICPCYHOIO CCUCHUA, COCTOAIICTO M3 HIBCJIJICPA U paBHO6OKOI‘O

yroJiKa UJIM U3 AByTaBpa U paBHOOOKOTO Yrojka, WM U3 LIBEJUIepa U JByTaBpa, TpeOyeT-

Ci:

=

ok ow

OIPEEIIUTD MOJIOKEHUE LIEHTPA TAKECTH;

HaTH OceBble U HEHTPOOEKHBIE MOMEHTHI MHEPIIMH OTHOCUTENBHO HEHTPATbHBIX
ocent X, 'Y,

OIPEENINTh HAIIPABJICHNE INIABHBIX LIEHTPAJIbHBIX OCed U UV,

HAlTHU [JIaBHBIE MOMEHTHI MHEPLIUU;

BBIUEPTUTH ceUeHHUE B Maciutade 1:2.

HUcxonHbie naHHEBIE: 404703
abecoe
cxema lll;
mBesuiep Ne27; paBHOOOKuU# yronok 125 x125 x12; nyrasp Nel6.
Pemenue

3a1aHO COCTAaBHOE CEuYeHHe, CocTosIee M3 ImBesiepa Ne 27 U paBHOOOKOTO yrojka
125 x125 x12. BeiOupaem cnenyromnue gaHHble mo Tabmumam ['OCTa s copToBOro
nmpokara:

Isemnep Ne27 (ITOCT 8240-89)

h=270 mm - BbIcOTa, b=95 MM - mIupuHA MOJIKH, s=06,(0 mm - TonuHa cTeHku, t=10,5 vm
- TOJIIMHA TOJIKH, Zg=2,78 cm - TOJNIOKEHUe TEHTpa TskecTu, F'=36,2 em? — IUIOIIAJIb Ce-



yeHus, Jy=4180 CM4, Jy=314 cm® - 0ceBblE MOMEHTBI MHEPIIMU OTHOCUTEIBHO LEHTPAIb-
HBIX OCEH LIBEJUIEpPA.

PaBuoOokwuit yronok 125 x125 x12 (I'OCT 8509-86)

b=125 mm - ur’ pur » monku, t =12 mm - ToammuHa moiaku, F=28,89 cem’ — IUIOIIAb cede-
HUS, Z0=3,53 ¢ ¢ -/ [07IOKEeHUE TEeHTpa TskecTH, J,=J,=422,23 cm® - oceBble MOMEHTHI
WHEPIUU OTHOCHUTENHHO IHEHTPANBHBIX Ocel, Jy,=248,0 cm® - HEHTPOBEKHBIH MOMEHT
HHEPITUH.

BreruepunBaem 3amanHoe cedenne B macmradbe 1:2. Beibupaem ucxomgusie ocu X0Y Ta-
KM 00pa3oM, 4TOOBI OHU OBLIH MapaijieIbHbl CTOPOHAM COCTABHOTO CEUYCHHS M MPOXO-
JIWJTH 9epes 11el 1 po TshKecTH mBeiepa Cy u yronka C,.

JI1st KaXKI0To = (©m "HTA CEYSHUS MTPOBEAEM COOCTBEHHBIE IIEHTPATbHBIE OCH.
KoopanHats! 1ich 1 pOB TSKECTH IJIEMEHTOB CEUCHHS B BRIOPAHHBIX OCAX, X IUIOMIANA U
MOMEHTHI HHEPITUU IPUBEICHBI B TaOIHIIE.

No IIiomans Fi Koopanuarsr 11.T. MOMEHTBI HHEPLHU
2
cm Xi Yi Jyi Jyi Jyivi
7 7 ]
cm cm cm cm cm
1 (mBemrep) | 72,7 6,31 0,0 4180,0 314,0 0,0
2(yroJox) 12,09 0,0 2,53 422,23 422,23 248,0
ge?fgl?ggoe u5,09 3,51 1,12 4705,07 1375,97 -8,50

KoopauHaTel IIEHTPOB TSKECTH 4YacTel cedueHHusl B BhIOpaHHOH cucTeme oceid XO0Y
(Bce pa3Mephl B3ATHI B cM, HHIIEKC 1 COOTBETCTBYET IMIBEIUICPY, UHICKC 2 - YTOJIKY)

Xy =Zg, +29;=6,31cm

Y= 0

X, =0

y,=-05,+ b, +2z,)=2,53cu

[Imomane cocTaBHOTO CEUEHUS

F=F+F,

CraTtuueckue MOMEHTHI TUIOIIAAN ONPEICTISUTUCE:

i
Sx =Y Fi
i
Sy =X - F
Koopannathi 1eHTpa TSXKECTU COCTABHOTO CEUCHMUsI ONPEIeeHBI Mo hopMynam
1 2

_ Sy+3y _ X -F+X%-F,

Xc - =3,51cm
F F +F,
1,2 . .

yo =25 VRAYs B g 450,
F F +F,

Paccrosn o« MCKAY COOTBCTCTBYIOIIMMU COOCTBEHHBIMH HCHTPAJIBHBIMHU OCSAMU
QJICEMCHTOB U I °H1pPAJIBbHBIMH OCSAMHU BCETO COCTABHOT'O CCUCHUA

& =Yi—Yc
b, =X, —Xc
Ne a; b;
cM cm
1 (muBens :p) -1,12 2,80
2(yromor ) 1,41 -3,51




IIposepka M:M:i =0,798
.| |b,| F
OceB' € U [EHTPOOEKHBIM MOMEHTHI OTHOCUTEIBHO LEHTPAIbHBIX oceil Xc, Ve BbI-
YUCIAIOTCA .2 yOpMYJIaM

Jy =L +32 =% +a’F, +J2, +a’F,=4705,07cn’
Jy =JL +J2 =Jp +b2F, +J2, + b?F,=1375,97cn’
1 2 1 2 — 4
Jyeve = Jxere F Ixevre = Ixava HaDF + 35,0, +3,0,F, =-8,50cm
[TonoxxeHue raaBHBIX LEHTpaTIbHBIX oced mHepuuu U,V ompenensiercsa uepes yroi

@, KOTOPBII OHU COCTABJISIOT C HEHTPATBHBIMHU OCSIMU XC,YC (TOJOXKUTEIbHOE 3HAUCHHE
yIJjla OTCYH bIB STCSl IPOTHUB XOJIa YACOBOUM CTPEIIKH)

a= % arctg—22 20,0026 pao=0,146°

Ye ~ VYXc

ITo pe3yiibTaTaM pacdCTOB HAHCCEM Ha YCPTCXK: HCHTP TAXKCCTH BCECrO CCUCHUA,
HCHTPAJILHBIC OCHU; I'"TAaBHBIC LICHTPAJILHBLIC OCH.

I'maBr e [CHTPAJIbHBIC MOMCHTBLI MHCPIHHN CCUCHUSA
Jy =J,,c08°a+Jysin‘a—J,,,.sin 2o =4705,10 cv’
ia2 2 : — 4
Jy =Jysin“a+J,,C08” &+ J yy.siN 2 =1375,94 m

Kpome Toro, rinaBHbIC IICHTPAIbHBIC MOMEHTBI HHEPIIMH CEYCHUS MOTYT OBITH BBI-
YUCJIEHBI 110 hopMynam:

Y +4J2

XcYc

J

max

_J ey 1\/ o - =4705,10 e

Yc

sttt LG

min

P +4J% =1375,94 e’

Yc XcYe

BrImonHMM aHATUTUYECKYIO IPOBEPKY.
Jyo +dy, =J, +J, =6081,04 e

Jyy = J ey COS 2 —Lz“]msin 2a=0

3agaya Ne8
Jlnst 3ajaHHBIX JIByX cXeM Oaslok TpeOyeTcs Hamucarh BBIPAKEHMS JUIS KaXI0Tro
ydacTKa ¥ OCTpOuTh 3Mtopsl Q u M; momoOparts
1. must| acmbl (a) nepeBsHHYIO OalKy KpyIJIOro IOMEpPEeYHOro cedeHus npu [o]=8
MII
2. sl cxeMbl (6) cTanbHyl0 Oaliky JBYTaBPOBOIO TIONEPEYHOTO CEYEHHs IpHU
[a]=180 MIla.

Hcxonubie naHHBIE: 404703
abecoe
cxeva 1Y
,=2 D » 1,=3 m; a;=7a; a,=10a; az=3a; M=7 kHm; P=10 kH; q=3 kH/m.

Pemenue



Cxema a

J1J11 KOHCONTbHOM OaKy OMpEeAeTuM MOTEPEYHbIe CHIIBI M M3THOAIOIIe MOMEHTHI Ha

KaXXIOM YUACTKC HAI'PYKCHUA, pacCMATpUBaA Y4aCTKH 0ajaKu OT CBO6OI{HOFO KOHIIa
K 3aJICJIKC.

| yaactok: 0<z<3a=06m
Ql =Qz
M, =-0,5qz°
Torma Ha rpaHuIiax ydacTka
Q1(2=0) =0 Ql(z=3a) =18xH
Ml(z:O) =0 Ml(z:3a) =—-054xkHm
Il ygacroxk: 3a<z<l1l0a=20wm
Qz =Qz
M, =-0,5qz* + M
Torma Ha rpaHuIax ydacTka
Q2(2-3a) = 18KH Q2(;-10a) =60%H
I\/I2(223a) =646 KxH m M2(2210a) =10xH m
3HaueHHe MOMEHTa B onacHoM cedeHuu M =M 2(z=3a

3HaA4YCHHIO I/I3FI/I6aIOHl€FO MOMCHTA BEACTC pacyCT HA ITPOYHOCTD.
Ycnosue IMPOYHOCTHU

o =M <[o]=8 Mila
W ]

):6,461<HM- 10 3TOMY

max
X

M
= W, > M 0400 g5 105 0 _g075 et
[c] 8-10
[Ton6op kpyrioro ceueHus
7zd3
W, = ——
32
2
d>3°Mx _2019cn  F :”%: 32016 cn?
T

Cxema 6

Onpenenum BepTUKANbHBIE PEAKIMU B IIApHUPHBIX onopax Ra, Rg. YpaBHenus
paBHOBECHS:



—-Rp-10a+P-3a+q-13a-6,5a=0
—Rg-10a+P-7a+qg-13a-35a=0
_P-3a+q-13a-655a

Ra =10,605«H ;
10a
Rg = P-7a+q-13a-3,5a —11095xH
10a
npoeepka
>Y; =0 = Ra+Rg —P—-0q-13a=217-217 =0;

npoeepkacoulacs

OmnpenenuM TONEPEYHbIC CUIIBI W W3THOAIOIIAC MOMEHTBHI Ha KaXKJIOM YYacTKe
HarpyXeHHsI, I0JIb3ysCh METOJIOM CCUCHH.

| ygacTok: 0<z<3a=09m (cmpaBa)

Q1 =0z-Rp

M, =-05qz° + Rgz

Torma Ha TpaHUIIax ydacTKa

Ql(zzo) =-11095«H Q1(2=3a) =-8,395 kH
Ml(zzo) =0 M1(2:3a) =8,/71kH m
Il yqactoxk: 3a<z<10a=30m (cnpasa)

Q, =0z-Rpz +P

M, =-05qz? +Ryzz—P(z—3a)
Torma Ha TpaHUIIax ydacTKa

Q2(2:3a) =1605«H QZ(z:lOa) =7.905xH
I\/I2(223a) =8,/71kH m MZ(z:lOa) =-1,215«xH m

Il ygactox: 0<z<3a=09m (cneBa)

Q3 =-0z

M4 =-05qz°

Toraa Ha rpaHunax y4actka

Q3(z=0) =0 Q3(z=3a) ==2,/0 xH

M3(z=0) =0 M3(z=3a) =-1215kH m

OrnacHBIM ABJISETCS CCUCHHUC, TIC MOMCHT IIPUHUMACT HaI/I6OJ'IBH_Iee 3HAa4YCHHUC,
M ey = 8771kH .

YcnoBue npoYHOCTH



o =Muna [o]=180 MIa,
W

max
X

=48725-10"° w*®=48725 cu®

S My _ 8771
[c] 180-10°

[TogOop ABYyTaBPOBONO CEUECHHUS
nByTaBp Ne 12:
W,=58,4 ca’, F=14,70 cm?, 3,=350 cm®, h=120 mm, b=64 mm

M
Omax = V\'}‘*”‘X =15018MIla

X

Banka HeforpykeHa Ha % = ‘M‘ -100% =1657%.

o]



3amanue
OnpenenuTh peakiuu CBs3el KOHCTPYKIIHA, HAXOSIINXCS B PABHOBECUU TI0]] ICHUCTBU-
€M 3aJIaHHBIX Harpy30K.
Pazpnen I.
OmnpeneneHue peakiuii ONOp U JaBIICHUS BO BHYTPEHHEM IIAPHUPE COCTABHOM TUIOCKOM
pamebl.
HcxonHbIe maHHbBIE:
Ne: 7 0 3
A B C
Cxema Ne 3;
a=0,2 m; M=2 kH m; P1=1 xH; =30 % mouxa npunoscenus H; P,=3 xH; mouxa
npunoxcernus E; o;=60 ¢ q=4 xH/m; yuacmox deticmeus naepysxu CL.
PaBHOelCTBYIOIIAs pacIpEAEICHHON HATPY3KH. :

Q=qly; ly =15v2 a= Q=1697«H;
CocTaBisiionme coCpeIOTOUCHHBIX HAIrPY30K:

P, =P cos30° =0,866«xH; P, =P sin30° =05«H;

P,, =P,c0s60° =15xH; P, =P,sin60° =2.598xH

KoncTpykuuio pa3o6peM Ha JIBe YacTH M0 BHyTpeHHeMY IapHupy C.
YpaBHEeHUS paBHOBECHSI JIEBOM MOJOBHHBI:

D X;=0 = X, +X,+P, —P,=0;

ZYi =0 = Y. +Y,-PR,, P, =0;

ZM‘C =0= X,3a-Y,2a-M +M, +P, 2a-P,a+P, 2a-P,15a=0
VYpaBHEHUS paBHOBECHS MMPABOI OJIOBUHBI:

in =0 = — X —Qcos45° =0;

D Yi=0 = —Y¢+Yg-Qsind5° =0;

ZMiC =0= Yg3a-Q075a+/2 =0

OrnpenensieM HEU3BECTHBIE PEAKIINH CBSI3EH

X.=—Qco0s45° =-120xH
 Q075a+/2

3a

Y. =Y; —Qsind5° =-060 kH

Xy=—X.—-PR,, +P, =0566 kH

Y,=-Y.+P,, +P, =3698 kH

M,=-X,3a+Y,2a+M - P, 2a+P,,a+P,15a—-P, 2a=2460 xHwm

Y, =060 xH

CocTaBuM NPOBEPOYHOE YpPaBHEHUE JJI1 KOHCTPYKLMH, HE pa3/IEI€HHONW 1O LIapHUPY
C:

10



DM =0=
~Y,35a+ X,15a~M + M, +Q075v2a+Y,15a~P, 25a+P, 35a+P, 35a=

—-3698-35-0,2+0566-15-02-20+2460+1697-075-/2-02+060-15-02—
-15-25-02+2598-35-0,2+05-35-a=0

IIpoBepka comnurack.

11



Paznen Il.
Ornpenenenue peakiui onop NpoOCTPAHCTBEHHON KOHCTPYKIIUH.
HMcxonable maHHBIC:
Ne: 7 0 3
A B C
Cxema Ne 0;

a=0,5 m; M=1 kH m; P1=2 kH; cy=300 ¢ mouka npunoscenus K; P,=3 xH, mouxa
npunodcenus: E; a,=135 ¢ G,=2 kH; G,=3 kH.

CocraBnstonye COCPCAOTOUYCHHBIX HAI'PY30K:
P, =P sin30° =10«H; P, =P, cos30" =1/32xH,;
P,, = P,c0s45" =2121xH; P,, =P,sin45" =2121xH

YpaBHEHHsI paBHOBECUS IPOCTPAHCTBEHHON KOHCTPYKLIHN:
D X =0 = Xp+Xg+Piy—Ppy =0;

D Yi=0 = Np-P =0;

D Zi=0= -Ng+Zg+Zp+P,, G, =G, =0;

ZM‘X =0= M +Zg4a-Np3a+P 3a+Py,2a-G,2a-G,2a=0;
ZMiy =0= N¢2a+G;a-P,,2a-P,,3a+P,3a=0;

ZM‘Z =0= —Xgda—P,4a+P,2a=0

OnpenenﬂeM HCU3BCCTHLIC PCAKIIUU CBSI3CH

Ny, =P, =1732xH;
~_—M+Ny3a-P, 3a-P,,2a+G,2a+G,2a

Z, = =0939«H,;
4a
N, = -G,a+Pk,,2a+P,3a-P,3a _ 2,803 KH:
2a
X, :—P1X4a+ szza:0,0611<H;
4a

X, ==X, P, +P, =1061xH;
Z,=N.-Z,-P, +G,+G, =4743 xH

CocTaBuM NpPOBEPOYHOE YPABHEHHE — CyMMa MOMEHTOB OTHOCHUTEJIBHO MPOU3BOJIBHO
BBIOpaHHOI! ocu:

DM =0= Z,2a+Z,2a-G,a~G,2a+P,3a-P,3a
=4743-2-05+0939-2-05-20-05-30-2-05+10-3-05-2,121-3-05=0

IIpoBepka conuiace.
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