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       Методические указания содержат общие сведения о выполнении 2-х  контрольных работ.
Первая контрольная работа включает в себя выполнение пяти задач, вторая – двух задач. Все задачи составлены по вариантной системе. В пособии приведены примеры решения задач.
Материалы указаний написаны в соответствии с программой подготовки специалистов среднего звена. 
 Методические указания предназначены для студентов специальности  
08.02.01.  Строительство и эксплуатация зданий и сооружений







 Автор:   Гольчанская Е.И., преподаватель общепрофессиональных дисциплин  БПОУ ОО «Омский строительный колледж»





Пояснительная записка 

Изучать дисциплину ОП.02 Техническая механика рекомендуется последовательно по темам, в соответствии с примерным планом и методическим указаниям к ним. Степень усвоения материала проверяется умением ответить на вопросы для самоконтроля, приведенные в конце раздела (темы).
При выполнении контрольной работы необходимо соблюдать следующие требования:
- записывается условие задачи;
- решение задач следует сопровождать пояснениями;
- вычислениям должны предшествовать исходные формулы;
- для всех исходных и вычисленных физических величин, должны указываться размерности;
- приводятся необходимые эскизы и схемы.
На каждой странице оставляются поля шириной 3-4 см для замечаний проверяющего работу.  За ответом на последний вопрос приводится список использованной литературы, ставиться подпись исполнителя и оставляется место для рецензии.

На обложке  тетради указывается специальность, наименование учебной дисциплины, номер контрольной работы, ФИО студента, шифр.
В установленные учебным графиком сроки работы сдаются ан проверку преподавателю. Контрольные работы оцениваются «зачтено» и «не зачтено». 
После получения рецензии на работу, студенту необходимо повторить недостаточно усвоенный учебный материал и исправить отмеченные преподавателем ошибки.

Незачтенные контрольные работы подлежат повторному выполнению. Задания, выполненные не по своему варианту, не засчитываются и возвращаются студенту.
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3aoanue No 3.
OnpenesuTh HEHTP TIKECTH CEYEHHUS U IVIaBHbI€ MOMEHTbI HHEPLIHU
ceYyeHMsl MOKA3aHHOI0 HA PUCYHKE.

Pewenue 1:

1. Paszobvem ceuenue na npogunu npoxama. OHO COCTOUT U3 JIByX YTOJIKOB
56x4 u mBemtepa Ne 18. O6o3Haunm ux 1, 2, 3.

2. Vkaoicem yenmpol mssicecmu, MCTONb3ysl Tabmuny 1 u 4 npuioxenue 1
kasicoozo npoguan u oboznavum ux C;, C,, Cs.

3. Buibepem cucmemy roopounamuuix oceu. OCb ) COBMECTUM C OCBIO
CHMMETPHH, & OCh X IPOBE/IEM Yepe3 LIEHTPHI TSKECTH YTOJIKOB.

4. Onpedensiem KOOpOuHamvl yenmpa masicecmu 6ce2o cevyenus. Tak Kak ocbh

) COBIIAJAET C OCHI0 CHMMETPHM, TO OHA IPOXOJUT Yepe3 LEHTP TSHKECTH CEYCHWUs,
nostomy x. = (). Koopaunaty y. onpenenum no popmyiie
_ Ay +4, -y, + 4,
A+ A4, + 4, '
[Tonw3ysick Tabnmuueit 1 um 4 npuinoxeHwe 1, onmpenenuM IUIOMIAJH KaXJI0To
npoGuiIst ¥ KOOPIUHATHI IEHTPOB UX TAKECTH:
A, =438 CMZ, y1=0;
A, =438 oM, vy, =0;

A;=20,7 CMz, y3 = zo(y4) + zo(wuB) = 1,52 + 1,94 = 3,46 cm.
KoopauHatel y; W ), paBHBI HYJIO, TaK KaK OChb X IPOXOIUT 4Yepe3 LEHTPhI TSHKECTH
yronkoB. [ToicTaBUM IOTy4eHHbIE 3HaUeHHs B (GOPMyIIbI A7l ONPEIETICHHUS V!

_ 438-0+4,38-0+20,7-3,46 _ 71,62 _
= = =2,43 cm.

4,38 +4,38+20,7 29,46

3. Vkaoicem yenmp msdicecmu ceuenus Ha pucyHke 1 0003Hau4uM ero OyKBou
C. [Nokaxem pacctosinue y,. = 2,43 cm ot ocu x 10 Touku C.

B culy CUMMETPUH YTOJKH MMEIOT OJMHAKOBYIO IUIOMIAAb U KOOPAUHATEL: A; =
A, y; =y mosToMy Gopmyiia is ONpeeNIeHUs ), MOXKET OBITh yIPOLIEHA:
— 2-4 -+ 4y,

Ye

C

C

24, + A,
Hcnonp30BaHue TaKOro rmpuemMa o0JierdyaeT BEIYUCICHUS.
6. Buvinonnum npoeepxy. Jliist 3T0ro oCh x MpOBEIEM M0 HIDKHEMY Kparo Iepa

yrosika. Ock y OCTaBUM, Kak B IepBOM pelieHuH. PopMyibl Ui ONpeIeIeHus X, U . He
U3MEHSIOTCS
— 2-4,-y,+ 4y,

24,+ 4,

[Tromanu npoduiielt ocTaHyTCsl TAKUMH K€, @ KOOPAMHATBI LIEHTPOB TsXKeCTel
YrOJIKOB | IIIBeJuIepa U3MeHsTCs. BoinuiieM ux:

A=A, =438 cM’; Y1+ y2 = by, — Zo(yd) = 5,6 — 1,52 = 4,08 cm;
A; =20,7 M, Y3 = byy + zo(muB) = 5,6 + 1,94 =7, 54 cm.
HaxoauMm KoOpAHHATHI LIEHTpa TAKECTH
_2-438-4,08+20,7-7,54 _
Ve = =6,51 cm.
2-438+20,7

[To HaliIeHHBIM KOOpPAWHATAM X, U V., HAHOCUM Ha pucyHok To4ky C. Haiinennoe
JIByMsi CIIoco0aMu MOJIOKEHUEe LEHTpa TSHKECTH HaXOAUTCS B OJHOM M TOM K€ TOYKe.
[TpoBepuM 3T0. Pa3HuIa MeXly KOOpJHUHATAMH Y, HAUJAEHHBIMU [P IIEPBOM U BTOPOM
perieHuH, coctaisier: 6,51 —2,43 = 4,08 cm.

XC = O; yc
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3aoanue No 4.
IMoxo6pars ceueHne cTepkHs (TMOABECKH), MOAAep:kUBalomero opyc AB,
KaK MO0KAa3aHO HA PUCYHKE.
Pewenue:
Vi Muicnenno omb6paceieaem cmepiiceHb, 3aMeHss e2o Oelicmeue Ha Opyc
ycunuem N. HampaBum ero BBepx, IoJaras, 4TO OH ypaBHOBEIIMBAeT HArpysKy,
HaTIPaBJICHHYIO BHH3.

2; Onpedenum eenuuuny ycunus N, COCTaBUB ypaBHeHHe paBHOBeCHs X Mp =
0, KOTOpOE IS 3aJaHHOM CXeMBI IPUMET BUJL
Nh—q(l +a)(’+7“-a) +Fa=0,

raneh=1-cos15°=7-0,966 = 6,76 m.
ITocne noACTaHOBKYU U3BECTHBIX TOJIYy4YUM
N-6,76-60-8-3+30-1=0,
= §0-83-30.1 _ 1410 _ 508,6 xH.
6.76 6.76
3. Onpeodensiem mpebyemylo niowadb NONEPeuHo20 CeUeHUs CMEPIICHA NO
Gopmyne (a):
_ 208,6kH _ 208,6-10° MH

=0,927-10° M*=9,27 eM?,

™ 225Mila 225MIla
rae R =225 MIla mis cramu BCt3kn2 o 'OCT 380 — 71 ¢ u3m. (em. npui. VIII).
4. [lo HaiifieHHOW IUIOWANU onpedensem mpedyemvlii npoguiv (Homep)

pasHononounozo yeonka. Ha npa yroixa tpebyetcst 9,27 oM, Ha ofH — A; = 4,635 eM”.
Io tabauie | npunoxkernio 1 mpuHEMaem yronok 50x5 mromaznsio 4,80 cv’, Ha 1Ba
YroJIKa moly4eHHas miomans A = 9,6 cm’.
J. Buinonnum npoeepky npouHocmu NpUHAmozo cevenus 1o Gopmyie (B):
N _ 2086eH _ 2086-10°MH _ 15 3 My, < 205 M,
A 9,6cnm’ 9,6-107" a’
yauteiBas, gto 1| MH/M = 1 MITa. TIpousocTs cTepiHs ofecreuena, Tak Kak ycloBHe
(B) y1IOBIETBOPEHO.
Omeem: J111s1 CTEP)KHS IPUHSTO CEYEHUe U3 IBYX YroJNKoB 50x5.
AHaJOrM4YHO BeIeTCs pacdyeT Ha I0A0O0p CeueHHs KOJOHHBI M3 MIBEJIEpPOB,
KOTOpBIE IPUBEICHBI B 3aJaHUH JUIS CAMOCTOSATENBHON PabOTHIL.
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3aoanue Ne 5.
OnpeaeuTs J0IMyCKaeMoe 3HAYEHHE CKUMAKOLIEH CHIIBI ISl
HEHTPAJLHO-CKATOr0 CTEPIKHSI, TOKA3AHHOI0 HA PUCYHKE.

Pewenue:
1. Pacuemnoe conpomusnenue cmanu R = 240 MIla (npun. VIII).
2. IInowads nonepeuno2o ceuenus CmepiuCHA PasHa:
A=4-12,6=504 cm®>=50,4- 10" m* (cm. Tabu. 1, pui. 1)
3 Onpedenum kospduyuenm npooonsHo2o uzzuba ¢:

a) pacueTHas IJIMHA CTEPIKHA

ly=pul=1-40=4mMm,
rae w=1 (mpumn. III);

6) ompenenseM MOMEHTHI HHEPIHMHM CEYEHHs OTHOCHTENbHO OCedH X M .
ITOCKONBKY CeveHHe COCTOUT M3 HEePABHONONIOYHBIX YrOJKOB, TO MOMEHT HHEpLMH
OTHOCHTEJILHO OCH X He Oy/IET paBeH MOMEHTY MHEPLMH OTHOCHUTENIBHO OCH Y.

MOMeHT UHEPLIUH OTHOCUTENIBHO OCH ).

=41, +4a%A, =4-127+4 6,68 12,6 =2757 cm',
riae I_VII =127 em® mpunsTo M0 Tabnuue 1 u 2, npunoxenuio 1.

MOMEHT UHEPLUH OTHOCUTEIBHO OCH X.

L=Iy'+4b%A =4-392+4-48-12,6=1318 cM’,
roe I, = 39,2 oM, npunsTo no Tabuuue 1 n 2, npunoxenuo 1.

HanMeHbIINM MOMEHTOM HHEPIUH SIBISETCS MOMEHT MHEPLMH OTHOCHTEIBHO
OCH X;

B) MUHUMAJIbHBII pafilyC MHEPIUM CEUEHHUs PaBeH:

imi =\/§= BI8 _ 51 em;
min A 50’4 : ’

r) HauGonbIIasi THOKOCTh CTEPIKHS

i
A= 4 = 400 =178,4;
51

Imm

1) K03p(UIUEHT ( ONpPENeNNM MO NPUIoKeHUIo [V, UHTepHONupys 3HaYeHUS
rubkocta A =70 (¢ = 0,754) u A = 80 (¢ = 0,686):

0=0,754- %“1"0@ (78,4 — 70) = 0,697.

4. 3uauenue 0onycmumor cocumalouyett Cunbl
N=R-¢-A=240-0,697 - 50,4 - 10" =8431 - 10" MH = 843,1 kH.
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3agaHue AJ1s1 CAaMOCTOSITEIbHOM padoTsr Ne 7.
Ol'[peZ[eJIHTL BEJIMYHUHY [OITyCKaeMOI'0 3Ha4YCHHUSA HeHTpaJILHO-C)I(HMa}OLHeﬁ CHJIbI
10 JaHHBIM OJIHOTO U3 BApUAHTOB, [IOKAa3aHHBIX Ha PUCYHKE. HJ'IH HEYETHBIX BapUaHTOB
NPpUHATH MaTepuajl JUld CTCPIKHA ATIOMUHHI MapkKu AMFZM, JUIsT 4€THBIX — CTallb
mapku 09I'2 mo F'OCT 19281 — 73 ¢ u3m.
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3ajaHne HA KOHTPOJIbHYIO padoTy Ne 2.

3aoaua Ne 1.
Iocrpouts 3mopbl My, Qx 1 Nx 1151 paMbl, IOKa3aHHOI HA PUCYHKE.
Pewenue:
1. Onpeoensiem onopuvie peakyuu. Pama He WMeeT MPOMEXYTOYHBIX

IIADHUPOB, [IOITOMY UCIIOJIB3yeM ypaBHEHHs paBHOBeCHs BHza I.
/3 nepBoro ypaBHeHuUs onpezienseM Vp:
Fh/2+q;-1-1/2—qy-h-h/2-V-1=0,
wm20-7-3,5+30-25-10-5-2,5-Vg-7=0,
otkyna Vg =(20-7-3,5+30-2,5-10-5-2,5)/7 = 62,86 xH.
13 BTOPOro ypaBHEHHs ONpeeauM Va:
VA'1+Fh/2—q1 11/2—q2hh/2=0,
iV, -7+30-2,5-20-7-3,5-10-5-2,5=0,
otkyna Va=(-30-2,5+20-7-3,5+10-5-2,5)/7=77,14 xH.
U3 TpeThero ypaBHeHUs ONpe/ieIuM
HA+F—q2 'h=0,
orkyna Hy=qx-h—-F=10-5-30=20 kH.
[TpoBepuM MPaBHIBHOCTE ONPE/IeIeH s BEPTUKAIBHBIX PeaKkiui
2Y=Va+Vg—q;-],
unm 62,86 +77,14-20-7=0,
otkyna 140 — 140 = 0.

2 Ob6osnauum xapaxmephvie mouku A, C, D, E, B. Pama cOCTOMT U3 JIBYX
croek AD, BE u purens DE. Croiika U pureip >KeCTKO COSIMHEHBI MeXIy coOoi B
y3nax D u E.

3 Onpedenum nonepeunvie cuibl B XapaKTepHBIX TOUKaX, 00X0/s pamy IO
4acoBOI CTpeJIKe U3HYTPH:
croiika AD:
QA=—HA=_20 KH;
QCHCB St HA =-20 KH,
Q"™ =-Hpy—F=-20-30=-50«H;
Qp""=—Hy—F=-50«kH;

purens DE:
Q[)"paB = VA = 77,14 KH,
Q""" =Vpo—q,-1=77,14-20-7= 62,86 kH;
croiika EB:
PaccMOTPUM TIPaBYIO YacTh paMbl (IIPH B3IIISIE U3HYTPHU):

Q=05
Q"™ =qy-h=10-5=50«H.
Tlo wHaiizeHHbIM 3HauYeHHsM ctpouMm osmiopy Qx. Ha yuactke Dg smopa Qx
repeceKaeT OCh PUrensi Ha PacCTOSHUU Xg OT Touku D. Ompenenum ero u3 mopobus
tpeyronsHrukoB DKG u DEL:

B TR o= T
7 140 ° 9

=3,86 M.
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4. Onpedenum 3naverus uzubaouux MOMEHMOo8 6 XapaKmepHolX MOUKax:
croiika AD:
MAZO;
Mc=—-Hp-h2=-20-2,5=-50xH - m;
Mp=—-Hp-h—-F-h/2=-20-5-30-2,5=-175kH - m;
purens DE:
Mp=-Hp-h-F-h2=-20-5-30-2,5=-175kH - m;
Mxo=3‘63M=VA'X0'-H'h—F -h/2—q| 'Xo'Xo/2:
=77,14-3,86-20-5-30-2,5-20-3,86-1,93=-26,4kH - m;
Mg=Va-1-Hp-h-F-h2—-q;-1-12=
=77,14-7-20-5-30-2,5-20-7-3,5=-125xH - m;

croiika EB:

paccMOTPUM MPaBYIO YaCTh PaMbl

Mg = 0;
Mg=-q-h-h/2=-10-5-2,5=-125kH - m.

Crpoum smropy Mx.

5. Onpeodenum 3naveHus NpOOOJIbHbIX CUIL:
croiika AD:

NAD == VA == 77,14 KH,
purens DE:
Npg=—Ha—-F=-20-30=-50 xH;

croiika EB:

NEB == VB =- 62,86 kH.
Ilo HaliieHHBIM 3HAYEHUSAM CTPOUM 3IIIOpPY Nx.
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3aoanue No .

JlJ1st TpeXnpoJIeTHOM CTATHYECKHU ONpPeAe MO 0a/IKH, MOKA3aHHOI Ha
PHCYHKE, COCTABUTBH CX€MY B3aHMO/CHCTBHS €€ 3JIEMEHTOB, IOCTPOUTH
MIOPbI MONEPEYHbIX CHJ M U3rHOAIIUX MOMEHTOB. 3HAYEHHSH
Harpy3ok: q = 20 kH/m; F; =40 kH; F, =20 xH; F; = 30 xH.

Pewenue:
1. CocTaBieHue cxXeMEbl B3aI/IMO)IeI‘/’ICTBI/I}I JJIEMEHTOB.
Jlannast 6anka coctouT u3 ABYyX ocHOBHBIX Oasnok (III u IV), monBecHoit 6anku I u

nepeparouHoi II. Pumckumu nmppamMum HamedeH MOPSAOK HX pacyera C Y4ETOM
B3aUMOJIEUCTBUS.

2. Pacuer Ganku I: a) ompeneneHue omopHBIX peakuuii. B maHHOM ciydae
OTIOpHBIE pEaKIMK PaBHBI MEXIy COOOM:
4 20-
Ve=Vp=12 = % — 40 xH;

0) MmocTpoeHHe S3IMI0p IMONEPEYHBbIX CHII. BblUMcisieM Ui 3TOrO IMOIepeyHbIe
CUJIbI B XapaKTEPHBIX CEUCHUSX:
Qc=Vc=40xH;
Qp=Qc—-q4=40-20-4=-40 xH (um Qp = - Vp = - 40 kH);
B) IIOCTPOEHHE OJHIOPbl M3rHbaromux MoMeHTOB. Jliusi mpocToii  Gaikw,
Harpy>K€HHOM paBHOMEPHO pacIpeieeHHOW Harpy3Koi, JMiopa OrpaHUYHUBaeTCs
KBaJpaTHOM napabosioil ¢ MaKCUMallbHON OpAMHATON MTOCEpeIUHE:

2 2
Mmax =4 81 = 2084 =40 xH-m.
3. Pacuet Ganku II: a) onpenenenue OnoOpHBIX peaKIIHiA:

ZVH:—VL°6+F3'4+F2'2:0, OTKYya
_ F,-4+F,-2 _ 30-4+20-2

VL . = 26,7 xH.
ZML = VH6 — F24 - F32 = O,
oTKy I8 Vi = F,-4+F, -2 _ 20-4+30-2 =233 k.

6
IMposepka: 2Y = Vg — F, — F3 + VL = 23,3 — 20 — 30 + 26,7 = 50 — 50 = 0,
CIIeZI0BATENILHO, ONIOPHBIE PEAKIIMH ONPeeIeHbl IPABUILHO;

0) MOCTpoeHHe AMIOPHI TTOoNepevHbIX ciil. HarmoMuHaeM, 4To Tam, rae npuiIokeHa
COCpe/IOTOYEHHAsT CHJIA, MOMEPeYHyl0 CHILYy HAJO0 ONpPEENSATh B CEUYEHHH YyTh JIeBee
TOUYKH TpritokeHus cuitbl (Q™") U B ceueHnu 4y Th mpasee 310l Touku (Q™):

Qu=Vy=23,3 kH;
Q™" =Qyu = 23,3 kH;
Qan = QJneB = F2 = 23,3 -20= 3,3 KH,
Q™" = Qs =3,3 xH;
Q" =Qx™ -F3=3,3-30=-26,7 xH;
QL =Qx" =-26,7 xH;
B) IIOCTPOEHHE SIIOPHI U3TUOAIOLINX MOMEHTOB.
W3rubaroiiye MOMEHTBI B XapaKTEPHBIX CEUEHUSX:
MH = 0,
M;=Vy2=23,3-2=46,6 xH-m;
Mg =V-2=26,7-2=53,4 xH-™m;
ML =0.
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4. Pacuer Ganku III ¢ yuerom naBneHus Ha Hee B Touke C oT Ganku I,
PaBHOTO U IPOTHBOIONOXKHO HATIPABIEHHOTO OTIOPHOH peakiuu V!
a) ompeieNIeHHe OIIOPHBIX PeaKIIUii:

YMp=-Vp5+Vc7+q735=0,

M.-7+q-7-35 _ 40-7+20-7-3,5

oTkyzaa Vg = ¥ =154 xH.
ZMB =i VAS &= q71,5 + ch = 0,
otkyma Vy= L7115 Ve2 _ 207152402 _ o0 gy

5 5
IMposepka: Y =V, —q-7+ Vg — V=26 -20-7+ 154 — 40 = 0;
0) OCTpOEHHE 3ITIOPHI TTOTNEPEYHBIX CHIT:
QA = VA =26 KH,
Q" =Qa—q5=26-20-5=-74«H,
Q™ =Qp"" + Vg =— 74+ 154 =80 xH;
Qc=Qp"™ - q2=80-20-2=40 kH;
B) MOCTPOEHHE JIIOPHI U3TUOAIOIINX MOMEHTOB:
W3rubaronmii MOMEHT B MPOU3BOJILHOM CEYeHHH ydacTka AB Ha paccTosiHHH X
OT TOYKH A:

q-x’ _ 20x?

M, =Vax— q-x-% = Vi =26 =26x — 10x%

TTony4enHoe BbIpaxkeHHe crpaBenuBo mpu X = (0...5) M:
mpux=0 M,=0;
mpux=25m  M,=2625-102,5=2,5kHwm;
mpu X =5 M Mg =265 — 10-5% = — 120 kH-m.
Jlnst ompesieNieH|ss MaKCUMAaIbHOTO M3rHOAlOIero MOMEHTa Ha 3TOM Y4YacTKe
HAJI0 HAMTH PACCTOSIHUE X 0 CEYEHHUS, B KOTOPOM IOIIepevHast CHila paBHa HyJIIO.
[pupaBHAEeM K HYJIO IIONEPEYHyI0 CHIIy B 3TOM ceueHHn: Qxo = Vi — q:xo = 0,
oTKyza Xo = Va/q=26/20=1,3 m.
IToxcTaBuB 3HaUEHMS X( B BBIpaXKeHHe 11 My, MOIy4um me=26~1,3—10-1,.’>2 =
=16,9 xkH-m.
TTo HaiiieHHBIM 3HaYEHUSIM M CTpOMM 3ITIOpY U1 ydacTka AB.
W3srubaroumii MOMEHT B ITPOU3BOJIBHOM cedeHHH ydyacTka BC Ha paccTosHHH X
ot Touku C:

2 2
X 20-x,

My =— Vex; - £ =— 40x, — 10x%

3HaveHHe X| Ha pacCMaTpPHBaeMOM y4acTKe MOXKET MeHAThCs oT 0 10 2 M:
mpux=0 Mc=0;
mprx=1M My = - 40-1 = 10-17 = — 50 kH-m;
npux=2M Mg =—-40-2 - 10-2* = - 120 kH-m.
ITo Ha#iIeHHbIM 3HaUeHUSIM CTPOMM dmopy M st yuactka BC.

=—40-x, —
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S, Pacuer Ganku IV ¢ yderom naBneHust Ha Hee B Touke D or Ganku I n
naBnenus B Touke H ot 6anku II:
a) oIpe/ielieH’e OMOPHBIX PeaKInii:
ZME iy VD2 + F1'2,5 = VGS %+ VH7 = 0,
~Vy 2+ F 254V, 7 _ —40-2+40-2,5+233-7

otkyna Vg = - - =36,6 kH;
ZMG et VD7 b VES = F1'2,5 i VH2 = 0,
otkyma Vg = Lo THA 25V 2 _ 40-7+40-25-2332 _ e gy

5 5
Iposepka: XY = —Vp+Ve—F+V5—Vy= —40+66,7-40+36,6-23,3= —103,3+103,3=0;
0) MOCTPOEHHUE JITIOPHI MOMEPEUHBIX CHIL:
Qp=-Vp=-40«H;
Q&™ = Qp = - 40 kH;
QEnp = QE”cB & VE =-40+ 66,7 == 26,7 KH,
QF"" = Qg™ =26,7 xH;
Qan = (2}:“6B -F=26,7-40=- 13,3 kH;
Q¢"" = Q"™ =—- 13,3 xH;
Q"™ =Qs"" +Vs=-13,3+36,6 =23,3 kH;
Qu=Q¢" =233 xH;
B) IIOCTPOEHHE S0Pl H3rHOAIOIMX MOMEHTOB.
Wzrubaromyie MOMEHTHI B XapaKTePHbBIX CEUEHHSX:
Mp =0;
Mg =-Vp-2=-40-2=-80 kH-m;
Mg =-Vp4,5 + Vg-2,5=-40-4,5+66,7-2,5 =— 13,3 kH-Mm;
Mg=-Vy2=-233-2=-46,6 x<H-m;
MH =0.

6. TTocTpoenue o011 AMIOPBI MONEPEUHBIX CHIT IS BCel IapHUPHO# Oanku.
Dmrops! Q, MoNy4YeHHbIe A OTAENBHBIX OaJloK, pacHoiiaraeM Ha OJHON OCH, BBIYEPTHB
HX B OJIHOM MacIurade.

7 IocTpoenue oO1el MIOpPBl U3rHOAIOLIMX MOMEHTOB JIJIsl BCEH IapHUPHOU
Gasku. DTa 3MMIopa CTPOUTCS aHAIOTHYHO o011ei smope Q.
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3aoaua Ne 2.
OnpeneuTh yCHIUSI B CTEPHKHAX (pepMbl, NOKA3aHHOH HA PUCYHKE,
myTeM MOCTpoeHust auarpamMmmbl Makcsesia-KpemoHsbi.
Pewenue:

1. Buiuepuusaem 2eomempuueckylo cxemy ¢hepmol B Macuirabe, Hampumep
1:400 (B 1 cm — 4 m).

2. Obo3nauaem nons:
a) BHewHME: a, b, ¢, d, d’, ', b, a’, e;
6) BHyTpennue: 1,2,3,4,5,5,4',3",2', 1"

3. Onpedensiem onopHeie peakyuu gepmul:

a) BeIOMpaeM MaciuTad cun: B 1 cm — 15 kH;

6) CTPOUM CHJIOBYIO JIMHUIO a—b—c—d—d'—c'—b'—a’ u3 BHEIIHUX CUIT;

B) ompejesiseM OIOPHBIE pEaKluM, I0Ka3aB WX MNPEBApUTEIbHO Ha CXeMe
depmbl. Pasnenum cuioByro nuHMIO momonaM. CepeiuHa ee HaXOIUTCS MEXIy
toukamu d u d’ ¥ COBMaaeT ¢ TOUYKOM €, KOTOpOi 0003HAUEHO I10JI€, PACTIONOKEHHOE
MEXIy ONOPHBIMH peakuusMu. OTpe3oK a'—e, H3MEpEeHHBIH B macmrabe Cui,
npejcTaBiseT coboii mpaByko OMOpHYIo peakuuto. Ha cxeme ¢pepmbl npaBas OnopHas
peaKius JIeKUT MeX/y [OIsIMH a' ¥ e U obo3HavaeTcst a'—e. OTpe3ok CHUJIOBOM JTMHUU
e—a NpeJCTaBiseT coboil JIeBYIO OMOPHYIO peakuuio. JUIMHBI OTPE3KOB a'—¢ U e-a
paBHBI 3 CM, TOITOMY Kask/asi OTIOpHas peakuus paBHa 3 - 15 = 45 xH.

4. Cmpoum ouazpammy yCunuu.

a) MBICJIEHHO BbIpe3aeM y3en A, B KOTOPOM CXOJITCS JiBa CTEPIKHs, KOTOpPBIC
GyzneM HasbiBaTh b—1 1 1—e. Ha cuioBo#i TMHUM yoKe eCTh TOUKH b 1 e. IIpoBesiem 4yepes
TOuKy b JMHHMIO, NapalelbHYIO CTepkHIO b—1, a dYepes TOYKy e — JIMHHIO,
napannensHylo cTepxkHio 1—e. Touky HX TepecedeHus: 0003HAYMM mudpoit 1. [nuna
nunaun b—1 paBHa 3,8 cm. TlomHst, uto B npuHATOM Macmrabe 1 cM = 15 kH, momy4nm
ycunue B crepxHe b—1, pasaoe 3,8 - 15 = 57 xH. Jlunus 1-e Takxe paBHa 3,8 cm, T. €.
ycunue 1—e Toxe paBHO 57 KH.

Onpenenum 3Hak ycunus b—1: Ha cxeme (epMbl CTEpXKEHb BEPXHEro mosca
ypraetcss b—1; Ha AMarpaMMe yCWIHMH JBH)KEHHE OT TOUKM b K Touke | HampaBIeHHO
CIIpaBa HaJleBO; MepeHeceM ITO HalpaBlIeHHe JIBHKEHUs (CIpaBa HajleBo) Ha CTEpPXKEHb
b—1 — OHO HANpABIEHHO K y3Iy, T. €. CTeP)KeHb CKaT. Y cuue b—1 0603HaueHO KUPHOU
nuHueit. OnpeaenuM 3HaK ycuinus l—e: Ha cxeMe (epMbl CTEp)KeHb YnTaercs 1—e; Ha
JuarpaMMe YCHJIMH JIBHXKEHHE OT TOYKM 1 K TOYKE € HaIpaBJEHO Cjie€Ba Halpaso;
TepeHeceM 3TO HalpaBieHHe JBIDKEHHS Ha CTEpPXKEHb (epMbl — OHO HANPaBIEHO OT
y37a, T. €. CTepXeHb pacTAHyT. Ycunue l—e Ha nuarpamme OOO3HAYEHO TOHKOH
JTUHHUEH;

6) BeIpesaeM y3en D. B HeMm cxomstes TpH cTepxkHa: 1-b, c—2 u 2—-1. Ycunue B
crepskHe 1-b HalileHO M3 pacCMOTpeHHs y3na A, a YyCHIMS B CTEPXKHAX c-2 u 2-1
Hen3BecTHbL. Ha quarpamme ycuiwii yxe ecTb Touku ¢ u 1. [IpoBenem depes TOUKY ¢
JIMHUIO, NapajUIebHyI0 CTEpXKHIO C—2, a d4epe3 TO4YKy | JIMHHUIO, MapajjeibHylo
crepxkHio 2—1 10 B3aumHOro nepecedenus. Touky nepeceveHus JIMHUA 0003HAYNM
nudpoit 2 (HOMepoM TOJIsl, KOTOPOE JIEKUT MEXIYy CTepPXKHAMH, YCHIHSA B KOTOPBIX
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oTbIckuBaroTCs). OTpe3ok c—2 paBeH 3,65 cM, cieqoBaTeIbHO, YCHIINE B CTEP)KHE C—2
paBHO 3,65 - 15 = 54,8 kH. Otpe3ok 2—1 pasen 0,4 cm, T. e. ycunue B crepxHe 2—1
paBHo 0,4 - 15 =6 kH.

OnpenenuM 3HAK YCUIIUSI B CTEp)KHE C—2: Ha cxeMe (pepMbl CTEp)KeHb YUTAETCS
C—2; Ha AuarpamMMme yCUJIMN BH)KEHUE OT TOYKHM C K TOYKE 2 HalpaBlIEHO CIpaBa Ha
JIeBO; MEPEeHeCEeM ITO HaIpaBJICHUE JBWXECHHS HA CTEPXKEHb C—2 — OHO HAIPABJIEHO K
y3ny D, T. e. cTepkeHb cxaT (Ha AMarpaMme yCHJIHME IOKa3aHO >XUPHOU JMHUEH).
Onpenenum 3HaK ycunus 2—1: Ha cxeme ¢epMbl CTepXeHb uuTaercs 2—1; Ha
quarpaMMme YCWIMM [BW)XEHHME OT TOYKM 2 K TOYKe | HampaBl€eHO CHHU3Y BBepX;
IepeHeceM 3TO JBWIKEHHE Ha CTepKeHb 2—1 — OHO HampaBieHo K y3iay D, T. e.
CTep)KeHb CKaT (Ha quarpaMMe yCHIIMe MOKa3aHo KUPHOU JTUHUEH );

B) paccMoTpuM y3en C. B 3ToM y31e cXoaaTcs YeThIpe CTepXKHS, IPUYeM yCHUIIUS
B nByX U3 HUX (e—1 u 1-2) yxe onpenenensl, a B 1ByX (2—-3 u 3—e) HeusBecTHH. Ha
auarpaMMme YCHUIMA yxe ecTb Touku 2 u e. IIpoBemem uyepe3 Touky 2 JHHUIO,
napajieJibHyl0 CTEPXKHIO 2—3, a uepe3 TOUKY € — JIMHUIO, NMapaJljIeIbHY0 CTePIKHIO 3—€.
Touky nepecedeHus 3TUX JUHUN 0003HaYUM IUGPO 3, COOTBETCTBYIONIEH MOJIO,
KOTOpOE JIEXKUT MEeXAY CTEpKHAMU 2—3 U 3—e. JlinHa muHuM 2—3 Ha JuarpaMme paBHa
0,45 cM, 3TO 3HA4YUT, 4YTO ycwiue B crepxkHe 2—3 paBHo 0,45 - 15 = 6,75 xkH. [lnuna
TUHUU 3—€ paBHa 4 cM, T. €. ycuiue B crepxHe 3—e paBHO 4 - 15 = 60 xH.

OnpenenuM 3Hak ycunusi 2-3: Ha cxeme (epMbl packoc yuTaeTcss 2—3; Ha
JuarpaMMe YCWIMH [BH)KEHHME OT TOYKM 2 K TOYKe 3 HaIlpaBlIeHO CBEpPXYy BHM3;
NEepeHeceM 3TO JBW)XEHHE Ha CTepXXeHb 2—3 — OoHO HampaBieHo K y3iay C, T. e.
CTepKeHb CXaT (Ha AuarpaMme >UpHas JuHHS). OnpenenuM 3HAK YCHIHS 3—e:
CTep)KE€Hb HID)KHETrO I105Ica YUTAeTCs 3—e; Ha AuarpaMMme yCHIMKA ABUKEHUE OT TOYKH 3
K TOYKE € HaIlpaBJEHO ClieBa Ha MPaBo; MIEPEHECEeM 3TO JABHIKEHHE Ha CTep)KeHb 3—e —
OHO HampasieHo oT y311a C, T. e. CTep)KeHb pacTsAHYT (Ha AMarpaMMe TOHKasl JIMHUS );

r) paccMoTpuM y3enl E. B 3ToM y371e HEM3BECTHBI yCUITUS B CTEPXKHIX d—4 1 4-3.
Ha nuarpamme npoBoaum yepe3 Touku d U 3 NHUHUM, NapauielbHble CTEpXKHIM d—4 u
4-3 1o mepece4yeHus B TOUKE, KOTOpPY0 0003HauuM nudpoit 4. Ycunue B crepkue d—4
paBHO: 4 - 15 =60 xH, a B crepxne 4-3 — 0,8 - 15 = 12 kH. O6a cTep>Hs C)KaThI;

n) y3en G. B Hem HeumsBecTHbl ycunus 4-5 u S—e. Ha nuarpamme mpoBomum
JMHHUM 4Yepe3 TOYKH 4 U € MapajljIelIbHO CTepXHSIM 4-5 U 5—e, MOJyduM TOYKY 5.
Ycunue B crepxkHe 4-5 paBHo 0,9 - 15 = 13,5 kH (oH pactsanyT), B cTepxHe 5—e — 3,4 -
15 =51 kH (Toxe pacTtsHyT);

e) y3en L. B HeM Heu3BeCTHbI ycunus B CTepXKHAX 5—5' u 5'—e. Ha auarpamme
NPOBOJIUM JIMHUH TapajlIeIbHO STUM CTEPXKHSIM Yepe3 TOUKH S5 U e, TTOJIyUYUM TOUKY 5'.
Ycunue B crepxHe 5-5" paBuo 1,1 - 15 = 16,5 kH (oH pactsnyt). U3 auarpammel
BUJIHO, 4YTO JIMHUSA €—5' CHUMMETpUYHA JIMHUM e—5 (WKW ToYyka 5’ CHMMETpPHYHO
pacnosyioKeHa TOYKE 5 OTHOCUTEILHO IOPU3OHTAIBHOW JIMHUHU, MPOXOASIIEH uepes
TOYKY €).

Ha 3>TOM MOXHO 3aKOHYHTH MOCTPOGHHE IHarpaMMbl, TaK KaK yCHJIUS B
CUMMETPUYHBIX CTEPXKHSIX OJIUHAKOBHI.

3anoaHuM TabJUIly YCUITHH.
Ycuiue B CTep:KHSIX (hepMBbl.
Crepxnu| b—1 | 1—e |1-2| c-2 | 2-3 | 3—-e |3-4| d-4 | 45 | 5—e | 5-5'
Yewnus | =57 | +57 | -6 | -54,8 | 6,75 [+59,25|-11|-59,25| +13,5 [+50,25|+16,02
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3adaua Ne 3.
Mocrpouts 3mopy My 17151 Hepa3pe3Hoii 0aJKH, NOKA3aHHOMH Ha
pHCYHKe.

Pewenue:
1 O60o3nauum nporemst I u 1, 1 onopsr 0, 1, 2.

2. Om 3a0aHHOU cucmeMbl nepexoOuUM K OCHOBHOT, BBEISI Ha KA1yl ONopy
[IAPHUPBI ¥ OTIOPHBIE MOMEHTHI .

3. Onpedenum uzubaroujue MOMEHMbl 8 XAPAKMEPHbIX MOUKAX O/l OCHOBHOT
cucmemvl om 3adannoil Hazpysku (cMotpu npunoxenne VI). Moment B Touke C nox
cunoii F; = 80 xH.

M= Fral 8034 g g
I, 7
MoMeHT B Touke D mox cunoit F, = 30 xH;
M,° = EL q:1,’ _ 305 4 208
4 8 4
To Haii/leHHBIM 3HAYEHHAM CTPOHM 31mopy My’

=37,5+62,5=100 kH - m.

4. Cocmaeum ypagnenue mpex momenmos. IIpomMexyToyHas ornopa ojHa,
[03TOMY U ypaBHeHHe OyaeT OIHO JUls Omopsl 1:
Myli + 2-M(L+HL) My L = =6:(B, *+A,),
rae M, = 0, Tak kak oropa 0 KOHIeBas ¥ IAapHUPHAs;

2 2
M2=—%=—3&%’5— =-22,5kH - m;
g firab-Gira) _803-4-7+4) ooy 4y o
6-1, 6-7
3 3 2 3
Ar=Foh gl 3057 2005 _ 46941042 =151,1 kH - M (cm. mpuin. VII).
16 24 16 4

IozcTaBUM YHCIIOBbIE 3HAUSHUSI B ypaBHEHHE MOMEHTOB
0+2-M-(7+5)-22,55=-6-(251,4 + 151,1),
i 24-M; = 2302, otkyna M; =— 95,9 kH - m.
B Touke C BeJMYHHA OIIOPHOTO MOMEHTA paBHa:

Mc=— 957’9.4=—54,5KH-M.

B touke D 3HaueHue OIIOPHOI'O MOMEHTa PaBHO:

Mp="239+225 __ 359 4H. M.
3. Ilo natidennvim 3navenusm cmpoum sniopy Mo,
6. Cymmupyem 3nauenue sniop M uM,, 8 XapaKTePHbIX TOUKAX:

M, =0; Mc=137,1 -54,5=82,6 xH - m;
M;=-959«kH - m; Mp =100 -35,2=64,8 xH - m;
M, =-22,5kH - m; Mg =0.
Ilo HaiiieHHBIM 3Ha4YeHUsIM cTpouM smopy My. Ilo ycinoBuio KOHTpPOJIBHOM
paboThl TpebyeTest MOCTPOUTH TOJNBKO 3MIOpY Mx.
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Ko>dduuenTs! npuBeeHns JJHMHbI CTEPKHSL.

Cnoco0Os1
3aKpeTUIeHHUs
KOHIIOB CTEPKHSL.

Koaddumuent p 0,7 p 1 0,5

Ko3¢gdunueHT npogoabHoro u3ruda ¢ HeHTpaabHO-CKATHIX
3J1EMEHTOB M3 CTAJIN.

I'n6kocts A | KoaddurpeHt ¢ s 57eMeHTOB U3 CTaiu ¢ pacyeTHbIM R,, Ml]a.
200 | 220 | 225 | 230 | 235 | 240 | 280 | 290 | 300

10 0,998 | 0,987 0,987 | 0,987 10,987 | 0,987 | 0,985 | 0,985 | 0,984
20 0,967 | 0,964 | 0,963 | 0,963 | 0,962 | 0,962 | 0,959 | 0,958 | 0,957
30 0,939 0,93510,934 {0,933 0,932 |0,9310,924 0,922 | 0,920
40 0,906 | 0,900 | 0,898 | 0,897 0,895 | 0,894 | 0,883 | 0,880 | 0,878
50 0,869 | 0,860 | 0,858 | 0,856 | 0,854 | 0,852 | 0,836 | 0,832 | 0,829
60 0,82710,816 0,813 (0,810 0,807 | 0,805 | 0,785 0,780 | 0,775
70 0,782 (0,768 | 0,764 | 0,761 | 0,757 | 0,754 | 0,724 | 0,714 | 0,705
80 0,73410,710 | 0,704 | 0,698 | 0,692 | 0,686 | 0,641 | 0,631 | 0,621
90 0,665 | 0,638 |0,6310,625|0,618|0,612 | 0,565 | 0,554 | 0,543
100 0,599 10,57110,563 | 0,556 | 0,549 | 0,542 | 0,493 | 0,481 | 0,470
110 0,53710,507 0,499 10,492 10,485 (0,478 | 0,427 | 0,415 | 0,404
120 0,479 10,44910,441 (0,434 0,426 | 0,419 | 0,366 | 0,354 | 0,343
130 0,42510,39410,386 (0,379 0,371 | 0,364 | 0,313 | 0,303 | 0,294
140 0,376 | 0,345 0,337 {0,330 0,322 | 0,315 0,272 | 0,264 | 0,256
150 0,328 (0,302 | 0,29510,289 10,282 | 0,276 | 0,239 | 0,232 | 0,225
160 0,290 0,267 | 0,261 | 0,255 0,249 | 0,244 | 0,212 ] 0,205 | 0,199

Koy duumeHTbl MpoaoabHOro u3ruda ¢ HeHTpajabHO-CKATHIX
3JIEMEHTOB U3 AJIIOMHHUSL.

& KoadhduiueHT ¢ 11st 31eMeHTOB 5 KoadbdumueHT ¢ ais anemMeHToB
S = U3 aJTIOMUHHSA. 9 2 U3 aJIFOMUHHSL.
E | Amram | AMEL D |E Y| Awram | AMrAT
~ = ApIT1 | M = M amiT1 | APIT
10 1 1 1 90 0,608 0,392 0,656
20 0,982 0,924 0,995 100 | 0,555 0,318 0,610
30 0,915 0,850 0,930 110 | 0,506 0,263 0,562
40 0,860 0,785 0,880 120 | 0,458 0,221 0,518
50 0,812 0,717 0,835 130 | 0,415 0,188 0,475
60 0,766 0,645 0,793 140 | 0,362 0,162 0,435
70 0,717 0,565 0,750 150 | 0,313 0,141 0,400
80 0,665 0,490 0,706 160 .
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VI'OJIKHM CTAJIBHBIE TOPAYEKATAHBIE PABHOITIOJIOYHBIE.
COPTAMEHT (no F'OCT 8509—93)

d
b — wmpHHa MoNKy;
" d — TONIMHA ONKH;
% 1S R — panuyc BHYTpeHHEro
% 3aKPYTIEHHS,;
.g\J/ r — paguyc 3aKpyrJeHus
' % TOJIKY;
x I — MOMEHT MHEepLHH;
% - ‘(- ~ i — panuyc MHEepLHH;
% RS < =3 7y — PaccrosiHie OT uex—x;g; K};CT
s/ Y
Pazmeps: | Tlao- | Mac- CripaBouHbie BeJIHYHHbL 18 0CeH
2Bl mags | ca x-X Xo-Xo _Yo-Yo X=X
g = ceye- | Im
SRl P | 9 [ laoe! B | % | D ] s | Dot | B | 1
r 2 t x x0max | Ix0max yOmin lyOmin 1 Zo
= A HBI
mMm ™M kr | cem' | oM | em' | om | oM | em | oM | om
2 20 3 1,13 | 0,89 | 0,40 | 0,59 | 0,63 | 0,75 | 0,17 | 0,39 | 0,81 | 0,60
4 1,46 | 1,15) 0,50 | 0,58 | 0,78 | 0,73 | 0,22 | 0,38 | 1,09 | 0,64
25 25 3 1,43 [ 1,12 | 0,81 | 0,75 | 1,29 { 0,95 | 0,34 | 0,49 | 1,57 | 0,73
? 4 1,86 | 1,46 | 1,03 | 0,74 | 1,62 | 0,93 | 0,44 | 0,48 | 2,11 | 0,76
2,8 28 3 1,62 | 1,27 | 1,16 | 0,85 | 0,84 | 1,07 | 0,48 | 0,55 | 2,20 | 0,80
32 3 3 1,86 | 1,46 | 1,77 | 0,97 | 2,80 | 1,23 | 0,74 | 0,63 | 3,26 | 0,89
4 2,43 | 1,91 2,26 | 0,96 | 3,58 | 1,21 | 0,94 ; 0,62 | 4,39 | 0,94
36 36 3 2,10 | 1,65 | 2,56 | 1,10 | 4,06 | 1,39 | 1,06 | 0,71 | 4,64 | 0,99
’ 4 2,75 12,16 | 329 | 1,09 | 521 | 1,38 | 1,36 | 0,70 | 6,24 | 1,04
4 40 3 2,35 | 1,85 3,55 | 1,23 | 5,63 | 1,55 |{ 1,47 | 0,79 | 6,35 | 1,09
4 | 3,08 [242)458 (12272615319 |078]|853] 1,13
3 2,65 {2,08(513 ) 1,39 813 | 1,75 2,12 | 0,89 | 9,04 | 1,21
4,5 45 4 3,48 (2,73 | 6,63 | 1,38 | 10,5 { 1,74 | 2,74 | 0,89 | 12,1 | 1,26
5 1429 (3371803137 |127(1,721333]088]153| 130
3 (296 {23271 [ 1,55 [ 11,3 1,95 295 | 1,00 {1240 | 1,33
5 50 4 3,89 [ 3,05] 921 | 1,54 | 14,6 | 1,94 | 3,80 | 0,99 | 16,6 | 1,38
S 4,80 | 3,77 | 11,2 { 1,53 | 17,8 | 1,92 | 4,63 | 0,98 | 20,9 | 1,42
56 56 4 438 | 3,44 | 13,1 | 1,73 | 20,8 | 2,18 | 541 | 1,11 § 23,3 | 1,52
: S 541 | 4,25 16,0 | 1,72 | 254 | 2,16 | 6,59. | 1,10 | 29,2 | 1,57
4 496 | 390 189 | 1951299 | 205 7,81 | 1,25 | 33,1 | 1,69
6.3 63 S 6,13 | 4,81 | 23,1 | 1,94 | 36,6 | 2,44 | 9,52 | 1,25 | 41,5 | 1,74
6 728 [ 572 1.27%:15]1. 1393 | 42,9 | 2431 112 | 124 50,0 | 1,78
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YTOJIKA CTATBHBIE TOPAYEKATAHBIE HEPABHOITOJIOYHBIE.
COPTAMEHT (uo IT'OCT 8510—86)

W

B — mupuHa GONBIION ITOJIKH,
b — mupuHa MaloH IOJIKH;

d — TOMIIMHA TOJIKU;

R — panmuyc BHYTpEHHETO
3aKpYIJICHUS;

r — paguyc 3aKpyrJIeHUs
TIOJIKH;

I — MOMEHT MHEPLIUM;

i — paguyc UHEPLUHM,

Xy, Yo — DACCTOSIHUS OT LIEHTpa
TSDKECTH O HapyXHBIX

rpaHei IMoJIOK.

Paimepsi Mno- Macca CnpaBouHEIe BEIHYHHLI AJS ocdi
Homep massk X~ y-y Xy-Xq Y1-Y1 u-u

npo- B b d R r | cede- - x i b
¢Mﬂ HHS A AJIHHBI Il Iy [y iy lxl yo Iyl x! lull lgmin HAKJIOHA
MM oM Kr o™’ o™ oM’ c™M o™’ oM oM’ cM cMm' o™ oeRIL &

s636 | 56 | 36 4 3,58 2,81, 114 1,78 3,70 1,02 23,2 1,82 6,25 0,84 2,19 0,78 0,506

i s |60 ] 20 4,41 3,46 13,8 1,77 4,48 1,01 29,2 1,86 7,91 0,88 2,66 0,78 0,404

4 4,04 3,17 16,3 2,01 5,16 1,13 33,0 2,03 8,51 0,91 3,07 0,87 0,397

63/40 | 63 | 40 s [70] 23 4,98 3,91 19,9 2,00 6,26 1,12 41,4 2,08 10,8 0,95 3,73 0,86 0,396

N 6 5,90 4,63 23,3 1,99 7,28 1,11 499 2,12 13,1 0,99 4,36 0,86 0,393

8 7,68 6,03 29,6 1,96 9,15 1,09 66,9 2,20 179 | 1,07 5,58 0,95 0,386

/4,5 70 45 5 7,51 2,5 5,59 4,39 27,8 2,23 9,05 1,27 56,7 2,28 15,2 1,05 5,34 0,98 0,406
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3 ST T 475 | 348 | 235 | 125 | 147 | 697 | 239 | 208 | 117 | 724 | 109 0,436
7505 | 75 | 5o [6 [ 8 [27] 725 | 569 | 409 | 238 | 146 | 14 | 89 | 244 | 252 | 121 | 848 | 108 0.435
8 947 [ 743 | 524 | 235 | 185 | 140 | u2 | 25 | 342 | 129 | 109 | 107 0,430
v oo |50 12 & 27 636 [ 49 T e16 [ 256 [ 127 [ 141 [ 846 26 | 208 | 113 | 7,58 | 109 0,387
6 7 [3'ss [ 592 | 490 | 255 | 148 | 140 | 102 | 265 | 262 | 1,17 | 888 | 108 0,386
55 786 | 617 | 653 | 288 | 197 | 158 | 132 | 29 | 322 | 126 | 118 | 12 0,384
os6 | 96 | s6 [ 6] 9| 3 [ 858 | 670 | 706 | 288 | 21,0 | 18 | 145 | 295 [ 352 | 128 | 127 | 12 0,384
8 118 | 877 | 909 | 285 | 27.0 | 156 | 194 | 304 | 478 | 136 | 163 | 121 0,380
3 950 | 753 | 983 | 32 [ 306 | 179 | 198 | 323 | 499 | 142 | 182 | 138 0,393
7 i1 | 870 | 113 [ 319 | 350 | 178 | 232 | 328 | 587 | 1,46 | 208 | 137 0,392
10/63 | 100 | 63 —g—| 10 | 3.3 o5 T 133 | 3.8 | 392 | 1,77 | 266 | 3,2 | 616 | 1,50 | 23,4 | 136 0,391
10 155 | 120 | 154 | 315 | 4720 | 175 |- 333 | 340 | 858 | 1,58 | 283 | 135 0,387
6.5 114 | 898 | 142 | 353 | 456 p 286 | 3,55 | 743 | 158 | 269 | 153 0,402
W | 10| 70 =10 |33 T 109 | 172 | 3.51 | 546 | 1,98 | 353 | 361 | 923 | 164 | 323 | 152 0,400
7 a1 [ 1 327 | 4ol | 17 | 229 | 452 | 401 | 119 | 18 | 434 | 1,76 0,407
8 16 | 125 | 26 3 83 | 228 | 518 | 405 | 137 | 184 | 488 | 175 0,406
12,58 | 125 | 80 |51 11 | 37 o5 T 155 | 312 | 3,98 | 100 | 2,26 | 649 414 | 173 | 192 | 593 | 174 0,404
12 234 | 183 | 3% | 395 | 117 | 224 | 781 | a2 | 210 | 2 | 695 | Ln2 0,400
8 & T 141 | 364 | 445 | 120 | 258 | 727 | 449 | 194 | 2,03 | 703 | 198 0,411
14/9 | 140 | 90 |5 12 | 4 T55 175 | 444 | 447 | 146 | 2,56 | 91l 258 | 245 | 212 | 855 | 19 0,409
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JBYTABPBI CTAJIBHBIE TOPAYEKATAHBIE

COPTAMEHT (mo I'OCT 8239—89)

h — BbIcoTa 6anku;
b — MIMpHHA IIONKH;
d — TONILMHA CTEHKH;

z t — CpenHsAs TONLUMHA MMOJKH;
52 p R — panuyc BHYTPEHHETO
!{‘:: 3aKpYTJICHHS;
. > r — pamMyc 3aKpyTrHneHust
— - —— TIOJIKH;
- I — MOMEHT HMHEepIIMH;
= P W — MOMEHT CONPOTHRIECHUS;
Z § — cTaTHYecKu#t MOMEHT
MOJTyCeYeHUs;
i — panuyc MHEpLHH.
Iy
b
M Pazmepst Ino- CnipaBoyHLIE BEHIHHLI Jin ocelf
acca
Homep ia mans X-X y-y
npo- sl h b d t R r ceue- I W, ix S, I W, iy
$wns HHR A
Kr MM oM cm' o™ o™ o™ cm’ Y o™
10 9,46 100 55 4,5 72 7 28 12,0 198 39,7 4,06 23,0 17,9 6,49 1,22
12 11:5 120 64 48 2.3 7,5 3 14,7 350 58,4 4,88 33,7 279 872 1,38
14 13,7 140 73 4,9 7.5 8 3 17,4 572 81,7 53 46,8 41,9 11,5 . 1,55
16 15,9 160 81 5,0 78 8 3s 20,2 873 109 6,57 62,3 58,6 14,5 1,70
18 18,4 180 90 5.1 8,1 9 3.5 23,4 1290 143 7,42 814 82,6 18,4 1,88
18a 19,9 180 100 5,1 83 9 3.5 25,4 1430 159 7,51 89,8 114 22,8 212
20 21,0 200 100 52 84 9,5 4 26,8 1840 184 8,28 104 115 23,1 2,07
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20a 22,7 200 110 23 8,6 9,5 4 28,9 2030 203 8,37 114 155 28,2 2,32
2 24,0 220 1o 54 8,7 10 4 30,6 2550 232 9.1 131 157 28,6 .27
22a 258 220 120 54 8,9 10 4 32,8 2790 254 9,22 143 206 34,3 2,50
24 27,3 240 115 56 95 10,5 4 348 3460 289 9,97 163 198 34,5 2,37
24a 29,4 240 125 5,6 9,8 10,5 4 37,5 3800 317 10,1 178 260 41,6 2,63
27 31,5 270 125 6,0 9,8 11 4,5 40,2 5010 371 11,2 210 260 41,5 2,54
27a 33,9 270 135 6,0 10,2 11 4,5 43,2 5500 407 11,3 229 337 50,0 2,80
30 36,5 300 135 6,5 10,2 12 3 46,5 7080 472 12,3 268 337 49,9 2,69
30a 39,2 300 145 6,5 10,7 12 5 49,9 7780 518 12,5 292 436 60,1 2,95
33 42,2 330 140 7,0 11,2 13 5 53,8 9840 597 13,5 339 419 59,9 2,79
36 48,6 360 145 15 12,0 14 6 61,9 13380 743 14,7 423 516 71,1 2,89
40 57 400 155 8,3 13,0 15 6 72,6 19062 953 16,20 545 667 86,1 3,03
45 66,5 450 160 9,0 14,2 16 i 84,7 27696 1231 18,10 708 808 101 3,09
50 78,5 500 170 10,0 15,2 17 7 100 39727 1589 19,90 919 1043 123 3,23
55 92,6 550 180 11,0 16,5 18 7 118 55962 2035 21,80 1181 1356 151 3,39
60 108 600 190 12,0 17,8 20 8 138 76806 2560 23,60 1 1725 182 3,54
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IIBEJUIEPBI CTAJIBHBIE TOPAYEKATAHBIE.
COPTAMEHT (no F'OCT 8240—97)

h — BBICOTA LIBEJLIEPA;

b — WMpPUHA MONKH;

d — TONILKMHA CTEHKH;

t — cpefHSst TONILMHA ITOJKH;
R — panuyc BHYTPEHHEro
3aKpYIJIeHHS;

r — pamuyc 3aKpyIrJICHUS
TIOJIKH;

I — MOMEHT HHEpPLHH;

W — MOMEHT COTIPOTHBIIEHHS;
S — craTuyecKuit MOMEHT
COIpPOTHBJIEHHS;

i — pagdyc MHEpLIHH,

Zy — paccTosiHUe OT OCH y—y
IO HapyXHOH rpaHH CTEHKH.
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M Pazmepsi Tino- CnpaBoulible BeJIHYHIIBI AN OCei
Homep 1‘::’ mans X-X y-y
p | ann . » q E N =<1 I W, i 5. 1 w, i, Ze
Kr oM cM' o™ oM o™ com' o™ o™
5 484 50 32 44 7,0 6 2,5 6,16 228 9,10 1,92 5,59 5,61 275 | 0954 | 1,16
6,5 5,90 65 36 44 7,2 6 2,5 7,51 48,6 15,0 2,54 9,00 8,70 3,68 1,08 1,24
3 7,05 30 40 45 74 6,5 2,5 8,89 894 22,4 3,16 133 12,8 4,75 1,19 1,31
10 8,59 100 46 4,5 7,6 7 3 10,9 174 34,8 3,99 20,4 20,4 6,46 1,37 1,44
12 10,4 120 52 43 738 75 3 133 304 50,6 478 29,6 31,2 8,52 1,53 1,54
14 12,3 140 58 4,9 81 8 3 15,6 491 70,2 5,60 40,8 45,4 11,0 1,70 1,67
14a 13,3 140 62 4,9 8,7 8 3 17,0 545 77,8 5,66 45,1 575 13.3 1,84 1,87
16 14,2 160 64 50 3.4 3,5 3,5 18,1 747 934 6,42 54,1 63,3 13,8 1,87 1,80
16a 15,3 160 68 5,0 9,0 8,5 35 19,5 823 103 6,49 59,4 78,8 16,4 2,01 2,00
18 16,3 180 70 5.1 8,7 9 3,5 20,7 1090 121 7,24 69,8 86,0 170 | 204 1,94
18a 17,4 180 74 3,1 9,3 9 3.8 222 1190 132 232 76,1 105 20,0 2,18 2,13
20 18,4 200 76 52 9,0 9,5 4 23,4 1520 152 8,07 87,8 132 20,5 2,20 2,07
20a 19,8 200 80 52 9.7 9.5 4 25.2 1670 167 8,15 95,9 139 24,2 2,35 2,28
22 21,0 220 82 54 9.5 10 4 26,7 2110 192 8,89 110 151 25,1 2,37 2,21
22a 22,6 220 87 54 10,2 10 4 28,8 2330 212 8,99 121 187 30,0 2,55 2,46
24 24,0 240 90 5,6 10,0 10,5 4 30,6 2900 242 9,73 139 208 31,6 2,60 2,42
24a 25,8 240 95 5,6 10,7 10,5 4 32,9 3180 265 9,84 151 254 37,2 2,78 2,67
27 27,7 270 95 6,0 10,5 11 4,5 352 4160 308 10,9 178 262 37.3 2,73 2,47
30 31,8 300 100 6,5 11,0 12 3 40,5 5810 387 12,0 224 327 43,6 2,84 252
33 36,5 330 105 7,0 11,7 13 S 46,5 7980 484 13,1 281 410 51,8 2,97 2,59
36 41,9 360 110 75 12,6 14 6 53,4 10820 601 14,2 350 313 61,7 3,10 2,68
40 48,3 400 115 8,0 13,5 15 6 61,5 15220 761 15,7 444 642 73,4 3;23 2,75
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CxeMbl A® B®
/2 F
A
f" a‘ 12 Fl?
B — .-
,t é, 1 16
l %
a F b
A1<—4<—>1B Fab (I +b) Fab(l +a)
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3HAYEHHA KOBPOPHUIIUEHTA ITPOJOJBHOI'O H3IrHBA
I'm6- | Cr3 Hepe- | Tu6- | Cr.3 Iepe-
xocts | Crd4 | Cr.5 | Yyryn | BO kocts | Crd4 | Cr.5 | Yyryn | Bo
(cocHa, (cocHa,
eIb) eIk)
0 1 1 1 1 120 0,45 0,37 - 0,22
10 099 | 098 | 097 | 0,99 130 0,40 | 032 - 0,18
20 0,97 0,96 0,91 0,97 140 0,36 0,28 - 0,16
30 0,95 093 | 0,81 0,93 150 0,32 | 0,25 - 0,14
40 0,92 | 090 | 0,69 | 0,87 160 0,29 | 0,23 - 0,12
50 0,89 | 0,85 0,57 | 0,80 170 0,26 | 0,21 - 0,11
60 | 086 | 0,80 | 0,44 | 071 | 180 | 023 [ 019 | - | 010
70 0,81 0,74 0,34 0,61 190 0,21 0,17 - 0,09
80 0,75 0,67 0,26 0,49 200 0,19 0,15 - 0,08
90 0,69 | 059 | 0,20 | 0,38 210 0,17 0,14 - -
100 0,60 | 0,50 | 0,16 | 0,31 220 (0,16 | 0,13 - -
110 0,52 | 043 | - 0,25
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Ko»

(l)l/IIII/IeHTbl npuBeaeHus AJIHHbI CTCPYKHS.

CnocoOsl

3aKpeIICHUA
KOHIIOB CTCPIKHA.

Koadbdumuent p

0,7

0,5

Kos¢ppuumeHt npoaoibHOro H3ruda @ HeHTpaibHO-CKATHIX
371EMEHTOB U3 CTAJIH.

'u6kocTh A | KOs dUIMeHT ¢ 1ist 37IeMEeHTOB U3 CTany ¢ pacueTHbiM Ry, MIIa.
200 | 220 | 225 | 230 | 235 | 240 | 280 | 290 | 300

10 0,998 | 0,987 [ 0,987 | 0,987 | 0,987 | 0,987 | 0,985 | 0,985 | 0,984
20 0,967 | 0,964 | 0,963 | 0,963 | 0,962 | 0,962 | 0,959 | 0,958 | 0,957
30 0,939 | 0,935 (0,934 {0,933 0,932 0,931 | 0,924 | 0,922 | 0,920
40 0,906 | 0,900 | 0,898 | 0,897 | 0,895 | 0,894 | 0,883 | 0,880 | 0,878
50 0,869 | 0,860 | 0,858 | 0,856 | 0,854 | 0,852 | 0,836 | 0,832 | 0,829
60 0,827 0,816 (0,813 0,810 {0,807 | 0,805 | 0,785 0,780 | 0,775
70 0,782 0,768 | 0,764 | 0,761 | 0,757 | 0,754 | 0,724 | 0,714 | 0,705
80 0,734 (0,710 | 0,704 | 0,698 | 0,692 | 0,686 | 0,641 | 0,631 | 0,621
90 0,665 | 0,638 0,631 |0,625|0,618 [ 0,612 | 0,565 | 0,554 | 0,543
100 0,599 10,571 (0,563 | 0,556 | 0,549 | 0,542 | 0,493 | 0,481 | 0,470
110 0,537 10,507 | 0,499 | 0,492 | 0,485 | 0,478 | 0,427 | 0,415 | 0,404
120 0,479 | 0,449 | 0,441 | 0,434 | 0,426 | 0,419 | 0,366 | 0,354 | 0,343
130 0,425 0,394 10,386 | 0,379 | 0,371 | 0,364 | 0,313 | 0,303 | 0,294
140 0,376 | 0,345 | 0,337 | 0,330 | 0,322 0,315 0,272 | 0,264 | 0,256
150 0,328 0,302 | 0,295 | 0,289 | 0,282 | 0,276 | 0,239 | 0,232 0,225
160 0,290 0,261 | 0,25510,249 0,244 | 0,212 0,205 | 0,199

0,267

Kos¢ppuuueHTbl NPOA0IbHOr0 H3rnda (¢ HeHTPATbHO-CKATBIX
3J1EeMEHTOB U3 AJJIOMHHHSI.

& Kospuument ¢ ans 31emMeHTos | « KoadduuueHT ¢ 11 5J1€MEHTOB
g &2 U3 aJIIOMUHUS. g < U3 aJIFOMUHHUA.

- Amr2I1 e .4 Amr2I1

- AMr2M AJIBITI AJIBIT | = AMr2M AIBITI AJI31T
10 1 1 90 0,608 0,392 0,656
20 0,982 0,924 0,995 | 100 | 0,555 0,318 0,610
30 0,915 0,850 0,930 j110| 0,506 0,263 0,562
40 0,860 0,785 0,880 | 120 | 0,458 0,221 0,518
50 0,812 0,717 0,835 | 130 | 0,415 0,188 0,475
60 0,766 0,645 0,793 | 140 | 0,362 0,162 0,435
70 0,717 0,565 0,750 | 150 | 0,313 0,141 0,400
80 0,665 0,490 0,706 | 160 —
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Pazmepnt ILno- | Mac- CrnpaBouHbie BEJIHYHHBI LUl OCeH
e E maas lc:l x-X Xg-Xg Yo-Yo X)-Xg
cege-
SBI P | Y | amm |mwme| G| k| aows | e | Bomi | boma | Tt | 7
= A HbL

oM | xr | em | cm | cm | em | em' | oM | em [ em
45 | 6,20 | 4,87 | 29,0 | 2,16 | 46,0 | 2,72 | 12,0 | 1,39 | 51,0 | 1,88
5 6,86 | 538 | 31,9 | 2,16 | 50,7 | 2,72 | 13,2 | 1,39 | 56,7 | 1,90
7 70 6 8,15 | 639 | 37,6 | 2,15 | 59,6 | 2,71 | 15,5 | 1,38 | 68,4 | 1,94
7 942 | 7,39 | 43,0 | 2,14 | 68,2 | 2,69 | 17,8 | 1,37 | 80,1 | 1,99
8 10,7 | 8,37 | 48,2 | 2,13 | 76,4 | 2,68 | 20,0 | 1,37 | 91,9 | 2,02
5 7,39 | 580 | 39,5 | 2,31 | 62,6 | 2,91 | 16,4 | 1,49 | 69,6 { 2,02
6 8,78 | 6,89 | 46,6 | 2,30 | 73,9 | 2,90 | 19,3 | 1,48 | 83,9 | 2,06
7.5 75 7 10,1 | 7,96 | 53,3 | 2,29 | 84,6 | 2,89 | 22,1 | 1,48 | 983 | 2,10
8 11,5 | 9,02 | 59,8 | 2,28 { 949 | 2,87 | 24,8 | 1,47 | 113 | 2,15
9 12,8 | 10,1 | 66,1 | 2,27 | 105 | 2,86 | 27,5 | 1,46 | 127 | 2,18
55 | 863 | 6,78 | 52,7 | 2,47 | 83,6 | 3,11 | 21,8 | 1,59 | 93,2 | 2,17
3 80 6 9,38 | 7,36 | 57,0 | 2,47 | 90,4 | 3,11 | 23,5 | 1,58 | 102 | 2,19
7 10,8 | 8,51 | 653 | 245 | 104 | 3,09 { 27,0 | 1,58 | 119 | 2,23
8 123 | 965 | 734 | 2,44 | 116 | 3,08 | 303 | 1,57 | 137 | 2,27
6 10,6 | 8,33 | 82,1 | 2,78 | 130 | 3,50 | 34,0 | 1,79 | 145 | 2,43
9 9 7 12,3 | 9,64 | 94,3 | 2,77 | 150 | 3,49 | 389 | 1,78 | 169 | 2,47
8 13,9 | 10,9 | 106 | 2,79 | 168 | 3,48 | 43,8 | 1,77 | 194 | 2,51
9 15,6 | 12,2 | 118 | 2,75 | 186 | 3,46 | 48,6 | 1,77 | 219 | 2,55
6,5 | 12,8 (10,1 | 122 | 3,09 | 193 | 3,88 | 50,7 | 1,99 | 214 | 2,68

4 13,8 | 10,8 | 131 | 3,08 | 207 | 3,88 | 54,2 | 1,98 | 231 | 2,71
10 100 8 15,6 | 12,2 | 147 | 3,07 | 233 | 3,87 | 60,9 | 1,98 | 256 | 2,75
10 19,2 | 151 ) 179 | 3,05 | 284 | 3,84 | 74,1 | 1,96 | 332 | 2,83
12 22,8 [ 17,9 ] 209 | 3,03 | 331 | 3,81 | 86,9 | 1,95 | 402 | 2,91
10 100 14 26,3 | 20,6 | 237 | 3,00 | 375 | 3,78 | 99,3 | 1,94 | 472 | 2,99
16 29,7 [ 23,3 | 264 | 2,98 | 416 | 3,74 | 112 | 1,94 | 542 | 3,06
1 110  J 152 | 11,9 | 176 | 3,40 | 279 | 4,29 | 72,7 | 2,19 | 308 | 2,96
8 17,2 | 13,5 | 198 | 3,39 | 315 | 4,28 | 81,8 | 2,18 | 353 | 3,00
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3ajaHue HA KOHTPOJIbHYIO padoTy Ne 1.
3adanue Ne 1.

VYcnoBus 3aiaHus: ONPENETIUTh YCIOBUS B CTEPKHAX MPOCTEHIIENH CTEPHKHEBOM
KOHCTPYKIMH. 3a1ady BBINOJHUTh IpaUUuecKuM U aHAIMTHYECKUM cIiocobaMu: u3
pacueTa MO MpeneIbHOMY COCTOSHHIO MOAO0OpaTh CeYeHHUs MIapHUPHO-CTEPIKHEBOM
KOHCTPYKLIMM, TIPUHSAB: ISl PACTSHYTHIX — JIBA PaBHOIOJOYHBIX, JUISI CXKAThIX — JBa
HEPaBHOIIOJIOYHBIX yrojka. [[puHsaTe 3a7aHHy0 Harpy3Ky 3a HopMaTuBHY0. Jljist cTanu
Cr 3 pacuetHoe conpotuBieHre R = 210 Mlla, koapduunent neperpysku n =1,0,
ko3 GunueHT ycnoBuit pabotel m = 0,9.

K pemenutro 3amadyu MOXHO MPUCTYNHUTh TOJBKO TIOCHE M3YyYEHHUS TeM
“OCHOBHBIE TOHATHS U aKCUOMBI cTaTUKH , “IImockast cucreMa CXOISAIIUXCS CHIT .

[Ipu BbIMOSHEHUU TpaUUECKOro pEelIeHUs] CXeMy KOHCTPYKIUH HeOOXOIMMO
BBIUYEPTUTH YETKO MO 3a/IaHHbIM YTJIaM.

AHAJINTHYECKHH cI0CO0 pelieHusl.

PacueTHyto cxeMy KOHCTPYKLHMH IOJIy4aeM CleAyroluM oOpa3oM. MBICIEHHO
BeIpe3aeM y3en C M3 pUCYHKa, 3aMEHHB JEHCTBUE CTepxHed peakuusiMu Rpce, Rac.
[Tpunoxum k y3my C neictByromue Ha Hero cuiibl T, Rpe, Rac (yeunue kanata T = F).
Hanpumep Rpc 1 Ryc oT y3na C, TeM caMbIM IPEANOIOKUB, YTO CTEPKHU padOTalOT Ha
pactsbkenue. Tak Bcerga OyieM NOCTyNnaTh C HEU3BECTHBIMU PEAKIUSIMHU.

Ecnu B pe3ynpraTe pelieHus Ta WIM WHAs MOJIYYUTCS OTPULIATENIbHOM, TO 3TO
3HAYUT, YTO MPEJIOKEHHOE HaIpaBlIeHWEe JaHHOW peakIMy HelpaBUIBHOE WU,
clle/IoBaTeNIbHO, CTEP)KEHb paboTaeT Ha CKaTHe.

Jlnist paBHOBeCHS y3I1a MOPO3Hb JOJKHA PAaBHATHCS HYJIIO arebpanyeckasi CyMMa
MpOeKLUUHA BceX IPUIOKEHHBIX K HEMy CHUJ Ha JIoOble [Be HaIpaBlIeHHbIE OCH;
HAIlOMHUHAEM, YTO MPOEKLUS CUIIBI HAa OCh PaBHA B35ITOMY C COOTBETCTBYIOLIMM 3HAKOM
IPOU3BEJIEHUIO CUJIbl HA KOCUHYC OCTPOrO yIila MeXJly JTMHUEH AeMCTBUS CUIIbl U OCBIO
MIPOEKLIUH.

3aMeTUM, 4YTO €CIU OCH MPOEKUUH B3aUMHO MEPHEeHAUKYJSIPHBI, TO He
00s13aTeIbHO BBIYHUCIATh 00a yria Mexay JIMHUEeH, NeWCTBUS CUJIbl U KaXIOW OChIO
npoekuuid. B 3ToM cioydae NpOEKLUIO CUIbl Ha OJHY OCb MOYKHO BBIYMCIUTBH Kak
NPOU3BE/IeHNE CUJIbl Ha KOCHUHYC yrjla (OCTpOro) MeXIy JUHUEH NeHCTBUS CUIIbI U
JTAHHOM OCBIO, @ MPOEKLIMIO 3TOM K€ CUJIbI Ha JPYTYIO0 OCh — KaK MPOU3BEeHUE CUIIbI Ha
CHHYC TOI'O e yria ¢ 0€3yClI0BHO, COOTBETCTBYIOLMMH 3HAKAMHU.

CocTaBuM ypaBHEHHE MTPOEKIUH Chl, cxoasimuxcs B y3ie C 1o pucyHky.

2X=0= |-Rac- c0s20° - Rpc - sin30° + T - cos10° =0

2y =0= | Ryc-sin20° + Rpc - c0s30° + T - sin10° =0

[Tonmyunnu B JBYX ypaBHEHHUSIX IO JByM HeW3BeCTHhIM. Jlisi ompeneneHus
Heu3BecTHbIX peakuuii R AC u R BC HeoOXogumMo pemuTh CUCTEMY H3 IBYX
YpaBHEHHH C IByMsI HEU3BECTHBIMH.

-Rac - €0s20° - Rpe - sin30° + 70 - cos10° =0

Rac - sin20° + Ry - c0s30° + 70 - sin10° =0
70-cos10° =R . -cos20°
Rge= AC
sin30°

R, - sin20° + (12-cost0 ,‘;{C 100820° y | £0830° + 70 - sin10° = 0
Sin

RAC = 103,33 xkH RBC — -54,45 kH
CocTraBuM YpaBHCHUC HpOGKHI/Iﬁ CHJI, CXOOJAIIUXCA B Y3JI€ C o PUCYHKY.
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>x=0 -Rpc-Rpc-cos40°+T-cos30°=0

2y=0 Rpc-sin40°+T - sin30°=0

Rye = —1osn30° _ =70:5in30" _ g0 1oy

sin40° sin40°

Rac=T - cos30° - Rpc - cos40°

Ruac =70 - cos30° - (-54,45) = 103,33 kH

3Hak “-” mpu onpezeneHun Rpc, 4TO Ha caMoM Jienie CTep)KeHb CxKaT. Y CUIHUs B
CTEPIKHSIX COOTBETCTBEHHO PaBHBI:

Rac = Nac = 103,33 kH (pactsnyT)

RBC = NBC = -54,45 kH (C)KaT)

I'padpuuecknii ciocod pemenus.

Bribupaem macmra® cun, Hampumep 10 kH B 1 oM u cTpoum CHIiIOBOil
TpeyrojbHUK. V3 mpou3BONBHON TOYKM a NMPOBOAUM OTPE30K aB, NapajulesbHbIA U
PaBHBIH B IPUHATOM MaciuTabe cuiie HaTspKkeHus T.

M3 xoHma M Hayanma OTpe3ka aB IPOBOJUM MpsIMble, IapajielbHbI
coorBerctBeHHO crepkHAM AC u BC no ux nepeceuenus. I[lomyuaem cunoBoit
TpeyronbHuK. Tak kak ysen nox neificteuem cuibl T u peakuueil csizell HaxoquTcs B
PaBHOBECHHM, TO CHJIOBOH TpEyrolbHUK JOJKeH ObITh 3aMKHYT. ClieoBaTenbHO, BCe
OTpe3KH B HEM HampaBJieHbl B OJJHY CTOPOHY IO 00XOIy TpeyrojbHHKa, IIPU YeM 3TO
HalpaBlieHHe OIpeJeNsieTcs HamnpaBieHHeM wu3BecTHol cuitoi T. CropoHsl 3TOrO
TpeyrolbHUKa JAlT BEJWYHMHBI U HampaBieHue peakuuil Rac u Rpe crepxneit AC u
BC. W3smepuB B NpuMHATOM Macuitabe [UIMHBI CTOPOH TPEYrOJbHUKA, IOIyYHM
YUCIIOBBIE 3HAUEHUsI PEaKLii, a ClIeI0BaTeNIbHO, M YCUIIUH B CTepikHsIX Rac 1 Rpc.

Rac=10,3-10=103 xH

Rpc=5,4-10=54xH

MpeicnieHHO TepeHocs HanpapieHUs HaleHHBIX peaKlui Ha COOTBETCTBYIOLIUE
CTEPKHU CXeMbl KOHCTPYKLMH, ompesenseM, 4To peakius Rpc HampaBieHa K y3imy H,
Clle/loBaTeNIbHO, CTEPXKeHb CKaT. A peakuus R,c HampaBiieHa OT y3ia, a 9TO 3HAYUT,
4TO CTEP)KeHb PabOTaeT Ha PACTSKECHHUE.

Tpebyemyro miomans Ce4eHUs yroIKoB onpeensieM u3 GopMyJIbl:

Np<m-A-R
Torma: A, = Nac = 810333 _ 4 6005414 M2 = 5,414 cu?
m-R 0,9-210

W3 tabnuupt copramenta ([OCT 850 — 72) npunumaem 1Ba yrojka 45 x 45 x 4.
TInomane cevenust 2A =2 - 3,48 = 6,96 om?

A= Nac = 005445 _ 460288 m? = 2,88 om?
m-R 0,9-210

W3 tabmuusl copramenta ('OCT 510 — 72) npunuMaem 1Ba yrojika 56 x 36 x 4
2A=2-3,58=7,16 cM’.
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Cxema | Bapuanr | F, kH Y ILl, YA Cxema | Bapumanr | F, xH 3 Eithi, LRl
a | B Y a | B | 7v

11 60 60 | 90 100 01 50 301 70 | 35

21 70 50 | 90 130 10 60 40 | 80 | 70

31 80 40 | 90 105 20 70 20 | 50 | 50

49 90 30 | 90 110 30 80 40 | 70 | 20

I 58 50 45 1 90 80 I 39 90 301 60 | 70
63 60 20 | 90 100 59 50 45 1 85 | 40

71 70 65 | 90 130 61 60 45 1 65 | 30

81 80 551 90 110 74 70 20 | 40 | 20

91 90 70 | 90 140 84 80 30 1 80 | 70

02 50 50 | 90 35 03 50 90 | 100 | 35

12 60 20 | 90 70 13 60 90 | 110 | 50

23 70 |1 60 | 90 10 22 70 | 90 | 120 | 60

33 80 45 1 90 60 32 80 90 | 130 | 20

1 42 90 30 | 90 40 v 41 90 90 | 140 | 10
56 50 151 90 30 57 50 90 | 105 | 45

62 60 40 | 90 70 60 60 90 | 100 | 30

70 70 20 | 90 30 77 70 90 | 120 | 30

80 80 70 | 90 60 87 80 90 | 110 | 50

93 90 60 | 90 20 97 90 90 | 130 | 70

05 50 50 | 80 85 04 50 50| 70 | 30

15 60 30 | 80 40 14 60 60 | 80 | 40

25 70 30 | 60 110 24 70 401 70 | 20

39 80 20 | 90 30 34 80 301 80 | 10

v 4 90 40 | 70 60 VI 43 90 65 1 80 | 25
54 50 50 | 60 35 55 50 30 | 45 15

67 60 45 1 80 70 65 60 45 | 80 | 20

73 70 30 1| 70 40 76 70 60 | 60 | 50

83 80 40 | 60 60 86 80 50| 80 | 25

95 90 50 | 60 80 94 90 30 | 60 | 20

07 50 40 | 120 | 70 08 50 40 | 110 | 140

17 60 60 | 110 | 70 18 60 50 | 120 | 140

27 70 40 | 100 | 50 28 70 70 | 100 | 120

37 80 50 | 105 | 120 40 80 40 | 100 | 80

46 90 70 | 95 80 47 90 50 | 105 | 130

Vil 52 50 30 | 95 60 e 51 50 65 | 95 | 130
66 60 45 1 110 | 80 69 60 501 95 | 100

12 70 50 | 100 | 60 78 70 30 1 110 | 110

82 80 30 1 120 | 70 88 80 70 | 95 | 150

97 90 40 | 105 | 100 98 90 70 1 95 | 80

09 50 20 | 90 35 06 50 45 |1 115 | 50

19 60 20 | 90 80 46 60 30 | 100 | 40

29 70 40 | 90 50 26 70 301 95 | 60

38 80 40 | 90 100 36 80 40 | 95 | 100

X 48 90 70 | 90 100 X 45 90 50 1 120 | 95
50 50 50 1 90 60 53 50 65 | 100 | 60

68 60 45 1 90 80 64 60 50 | 115 ] 70

75 70 60 | 90 110 79 70 30 | 106 | 80

85 80 30 | 90 80 89 80 70 | 110 | 80

99 90 50 | 90 90 96 90 70 | 105 | 30
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3adanue Ne 2.
OnpenesnTh ONOPHBIE peaKINU 0AJIKH, H300PAKEHHOI HA PUCYHKE U
NMOCTPOUTDH IMIOPY NONEPEYHbIX CHJI U U3rHOAIIIUX MOMEHTOB.
Pewenue:

1. Onpeodenum onopueie peakyuu u3 ypaseruil

1) XM, =0; 2) >Mp =0.
W3 nepBoro ypaBHeHHs HaXOIUM Vp:
M+qc+d)@a+b+ 8y _Vy@+b+c)+F(@a+b+c+d)=0,

2
wm 20+ 15-4,5-4775-Vg-6+5-7=0,
oTkyzna Vg = w =62,6 kH.

V3 BTOpOro ypaBHeHHUs HAXOAUM

V,\(a+b+c)7q|-2a(c+b+a)+M—q2(c+d)(C;d -d)+Fd=0,
WU Vpa-6-10-3-6+20-15-4,5-125+5-1=0,

oTkyma Va = 10~3-6—20+12-4,5~1,25—5~1 =39,9 kH.

BBIMOTHAM TTPOBEPKY
2Y=Vo+Vp+q-2a—q(c+d)-F=0,
wm399+625-10-3-15-45-5=0,
otkyna 102,5-102,5=0.

2. Obosnauum xapaxmepnore mouxu banku C, A, D, E, B, K.

3. Onpeodenum nonepeunvie cunvl 8 XapakmepHvIx CeUeHUsx.
Qc=0,
Q*=-q,-a=-10-1,5=-15«kH;
Q™ =-q;-a+Vy=-15+39,9=249H;
Q=Q "™ -q;-a=249-15-3=9,9«H;
Qe=Qp =99 kH;

QR™=Qr—q-¢c=99-15-3,5=-42,6 xkH;

QBnpaB = QBHEB o VA =5 42,6 o 62,6 =20 KH,

Q™" =Qp™ -qy-d=20-15-1=5kH.

CoenunsieM 1ojydeHHbIe 3HAYEHHUs NMPSMBIMA JIHHUAMH U HoJrydaeM smmopy Qx.
Omopa Qx Ha ywactke EB nepecekaer HyieByro juHHIO. Onpenenum MOJOKEHHE
TOYKH, B KOTOPOH IPOUCXOAUT 3TO NepecedyeHue u3 nopodbus tpeyronpHukoB HRL u
HNS,

X0/3,5=9,9/52,5,

2935 — 0,66 m.

OTKyZa X =

OTO ceueHHe CUMTAeTCs TaKXKe XapaKTepHbIM JULst amop Qx 1 My.
4. Onpeoensem uzaubaroujue MoMeHMbL 8 XAPAKMEPHLIX MOUKAX.
MC = 0,
Mjy=q;22a/2=-10-1,5-0,75=-11,25 xH;
Mp*=-q2aa+Vpa-a=-10-3-1,5+39,9-1,5=149 xH - m;
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Mp™* =Mp"*+M=14,9 +20=349 kH - m;
Mg=-q2a(a+b)+Va(a+tb)+M=-10-3-2,5+39,9-2,5+20=44,8 kH;
Myo=-q2a(a+tb+xp)+Va(a+tb+x))+M—-qy-Xo-%x/2=-10-33,16+39,9 -
3,16 +20-15-0,66-0,33 =48, 03 xH - m;
Mp=Fd-q,-d-d2=-51-15-1-0,5=-12,5 xH - M, paccMoTpeHa npaBasi 4acTb
Ganku; Mg = 0.

TTo HaiijIeHHBIM 3HAYEHUSIM CTPOUM dIIopy My:

yuactok CA: smropa My mpezcrasiser coboi mapaboiy, Tak kak yuactok CA
Harpy>KeH paclpejieJleHHON Harpy3skod, Ho mapabonma He HMEeT OKCTpeMyMa
(BepuIMHBI), TaK Kak amopa Qx He mepecekaeT HyJ1eBoi IMHUM Mex Ty Toukamu C u A;

yuactok AD: Toxe mapabona, coefuHsromas 3Hauenuss My = - 11,25 kH - m u
Mp™®=14,9 kH - m;

yuactok DE: smopa My — npsiMast THHHS, COeaMHsIIowas 3uadenns Mp™™ = 34,9
kH-Mu Mg =448 xH - m;

yuactok EB: amopa My — napaGosna ¢ BepIIMHON Ha PacCTOSAHUH Xo = 0,66 M oT
touku E. Ctpoum ee 1o tpem toukam: Mg = 44,8 kH - M, Mo = 48,03 kH - Mm u Mp = -
12,5kH - m;

yuactok BK: smopa My — napaGorna, MOCTpoeHHast Mex /1y 3HadeHusMu Mp = -
12,5kH - Mmu Mg =0.

Crtpoem amropy Mx.

I[posepum 3Ha4yeHre My B TOUKe, pacronokeHHo! Ha X, = 0,66 M mpaBee TOUKH
E. PaccMOTpUM MPaBYIO 4acTh Oalku:

Myo = - q2 (¢ — X0+ d) 20”’)+VB(c—x0)—F(c—x0+d)=- 15-3,84- 1,92+

62,6 -2,84—-5-3,84=48,0xH - m.

Cc—X,
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DT0 PaBHO PACCTOSHHUIO MEX/Iy OCSIMHU X IIPU [IEPBOM U BTOPOM pelLIeHHUH: 5,6 —
1,52 =4,08 cm.

Omeem: y, = 2,43 cm, eciii OCb X IPOXOAUT Y€PE3 LIEHTPhI TSHKECTH YTOJIKOB,
WK Y, = 6,51 cm, ecin och X IIPOXOAUT II0 HIDKHEMY Kparo Tepa yroJjka.

Pewenue 2:
7. Onpedenum nonodicenue yenmpa magxicecmu cederus. KoopauHaThl IEHTpa
TsDKecTH paBHbL X, = 0; Y. = 2,43 cm.
2. IIposedem yenmpanvhvle ocu Xj, X X3 W OCH V), V2, V3 4Yepe3 LEHTPbI
TsDKecTH Guryp /, 2, 3.
3. IIposooum enasmnvie yenmpanouvie ocu. OCb U COBMECTUM C OCBHO

cummetpun. Ochk % IpoBesieM 4epe3 LEeHTp TskecTd cedeHuss C MepHeHaUKYISIPHO K
ocu 0. Och LU y; COBNAIIN.

4. Onpeodenum 2nasnulii MOMeHm UHepYUU OMHOCUMENbHO OCU U

I —I +I I +I I]I

W3 pucyHKa cie[lyeT, 4TO YTrOJIK/A OJMHAKOBBIE U PACTIONOKEHbI Ha OJIMHAKOBOM
PacCTOSHUY OT OCH U, T. €. A; = A, ua; = a,.

TTostomy dopmyna st onpeneneﬂnﬂ 1, MOXXHO 3aIucaTh:

L=2L'+ 1",

rre L' = Ly + a2 - Ay = 13,1 + 2,437 - 438 = 38,96 em”; [," = [" + a3 + As =86+
1,03%-20,7 = 107,96 cm*, rie Iy = 13,1 em*; 2, = 2,43 om; A, = 4, 38 em?; L™ = 86 o’
a3 = Zogyr) T Zous) — Ye = 1,52 + 1,95 - 2,43 = 1,03 cm; A3 = 20,7 oM’ (cm. Tabu. 4, mpuin.
1).
Tormal, =2 - 38,96 + 107,96 = 185,88 cm”.

Onpedenum 2nasnvlii MOMEHmM UHEPYUU OMHOCUMEIbHO OCU U

I, =1, + 1,0+ 1,
B aToit hopmyie:
L=I,"+b- A1 =1371+ (-1,52)2 -4,38=2322 cm';
L =1,"+by- Ay = 13,1 + 1,527 - 4,38 = 23,22 e’
"= Iy;” +by’ - Ay =1090 CM

raoe Ivl 13 1 CM b1 ~Zo(yr) = 1 52 CM; A1 438 CM Iyz = 13 1 CM b2 Zoyr) =
1,52 eM; Ay = 4,38 oM’ Iy3”l‘ 1090 em*; by = 0 As= 207CM (cMm. Ta6n 4, npui. 1).
Torga I, =23,22 + 23,22 + 1090 = 1136,4 om?.
Omeem: 1, = 185,88 cm*; I, = 1136,4 el




