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wugp **3674
aoece
3amaya Nel
CranbHoli cTepxenb (E=2 10° MTla) HaxoAUTCS MO NICUCTBUEM MPOIOTBHON CHJIIBI
P. TlocTpouts 3mropsl poaoabHbIX cuil N, HanpsbkeHuil o, nepemeniennii A. [Iposeputhb
MIPOYHOCTB CTEPIKHSL.
HcxonHble JaHHBIE:

cxema |V,
F=13 cv?; a=2,6 m; b=2,7 m; ¢=1,4 m; P=1600 10° H=160 xH, E=2-10> MIla.
Pemenue
VYpaBHEHHE PaBHOBECHS: 2Yi=0: Ra+Rp-P=0
CremneHb CTaTUUECKOW HEOMIPEACIUMOCTH S=mM-n=2-1 cucrema oIuH pa3 cTa-

TUYECKU HEOIpeIeNMa.
JUis 3amemMiieHHOro 000OMMH KOHIIAaMM CTEPKHS HOTHOE a0COIIOTHOE yIIMHEHNE JOKHO
OBITh paBHBIM HYJIIO. YpaBHEHUE COBMECTHOCTH JeopMaliuii

Al=A41, +Al, + A1, =0
Onpenenum NpoAoIbHBIE CHIIBI Ha KKJOM y4acTKe Harpy>KeHHUsl, MOJIb3ysCh METOJIOM Ce-
YCHUH.

| yuactok: 0<z<c N, =—Rp,

Il yaacroxk: c<z<c+b N
Il ygacTok: c+b<z<c+b+a N, =—R, +P

Torna
Al :N1I1:_RD‘C.
“"EF, E-F

Al = Nol, _(=Rp +P)-b;

Tosoa —RD-c+(—RD+P)-b+(—RD+P)-a:0
E-F E-2F E-F

Pasperast 5T0 ypaBHEHHE OTHOCUTENBHO Rp , mosmyfaum
Rp= (2a+bP 11013,
2a+b+2c
[TpooabHbBIC YCHIIHS HA YIaCTKaX Harpy)KEHHUs CTaTHYECKH HEONPEASTUMOro opyca
N, =-118,13 kH
N, = 41,87 kH
N, =41,87 kH

HanpspkeHust B monepeuHbIX CeYeHHsIX CTaTHYeCKUu/HEOoNpeaeInMoro opyca
N
o, =—==-90,87 Mlla;

1

F

N2 _ 16,10 Mita;

FZ

o, =2 32 21 Mila:
F3

O,=



[IpoBEepUM IIPOYHOCTH CTATHYCCKH HEOIPEACTHIMOTO CTEPIKHS:
Omax =01 =9087 Mlla < [O'] =160 MIlla; npounocts obecredeHa.
V AJIMHEHUsI y9aCTKOB CTEPIKHS

Al 12%1(:2—0,636-10_3M

Al 2:"?2'[’20,217-10—3]‘4

Al 3:GEL"":O,419-10—3J‘4

Onpenenum nepeMeleHus MonepeyHbIx CeYeHN, COBNAIAIONINX C TPAHUIIAMU YYaCTKOB
HArpy>KECHHUS:

ceuenue 4 (kectkas 3anenka): A, =0;

ceueHmue B : Ag =Ap +Al3 =0419 wm;
ceuenue C: Ar =45 +Al, =0636.00m;
ceuenue D : A=A + 41, =0 - xxectkas 3amenka.
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3amaya No2
K cranpHOMY Bay mpHIJIOKEHBI TPH U3BECTHBIX MOMeHTa: My, My, M3. Tpebyetcs:
1. ycTaHOBHUTH IpPHU KAKOM 3HAUCHHWHW MOMEHTa X Yroj IOBOPOTa MPaBOr0 KOHIICBOTO
CEUCHUS BaJla paBeH HYIIIO;
2. JUIsl HAMJIEHHOTO 3HaYeHUs X TIOCTPOUTE SITIOPY KPYTSIIMX MOMEHTOB;
3. mpu 3aJaHHOM 3HaueHHUH [ 7] ompeAeauTh TuaMeTp Bajla U3 pacdeTa Ha IPOYHOCTh U

OKPYIJIMTH €r0 3HadueHue A0 Ommkaiimero, paBaoro: 30, 35, 40, 45, 50, 60, 70, 80,
100 mm;

4. TOCTPOWTH SIIOPY YIVIOB 3aKPYIHBAHHUS;
5. HaWTH HauOOJBIINNA OTHOCHUTEIBHBIN YTOJ 3aKPYYHBAHHS.
HUcxonubie naHHBIE; **3674
aoez

cxema |V,
a=1,6 m; b=1,7 m; c=1,4 m; M=1600 Hm,; M,=700 Hm,; M3=1400 Hm, [7]=45
MIla, G=80000 MIla
Pemenune

1. Omnpenenum KpyTsIle MOMEHTHI HagKalK/IOM y4acTKEe HArpy>KeHHs, MOJIb3YysACh Me-
TOOOM CEUECHUIA.

| yaacTok: 0<z<a m, =—X,
Il yaacrok: 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,
ITonHbIHM yrom 3aKpy4uBaHUS JODKEH OBITh,paBHBIM HYIIIO:
Q=1+ @, + 93 +9,=0, e
0= mla:(_x)a.
" GJ, GI,’
_me _(=X-Mye.
Y6y, Gy,
 mb (-X-M;-M, ).
Ysey, T Ga,
. ma (-X-M,-M,+M,)a,
Y Gy, GJ, ’
Tozoa
(-X)a+(=X-Mz)+(=X =Mz ~M,o+{~ X -M,; ~M, + M, )a=0
X:Mla—Mz(a+b)—M3(a+b+c)
2a+b+c
[Tonyuum X=-1528,57 H m.
2. Kpyrsiue MOMEHTBI Ha y4acTKaxX HarpyKeHUs
| yaacToxk: m, =1528,57 H m,
Il yaacToxk: m, =128,57 H m,
Il yqacToxk: m, =-1571,43 H u,
IV yuacrok: m, =28,57 H m.



3. OmnacHpIM Y4aCTKOM, T.C. YHACTKOM Ha KOTOPOM BO3HHUKAIOT MAKCHUMAJIBHBIC KacCa-
TCJIbHBIC HAIIPSIKCHUS, ABJIACTCA TpeTI/Iﬁ Y4aCTOK Harpy>KCHH.
CocrtaBuM YCIIOBUA ITPOYHOCTH AJIA OIIACHOI'O YUaCTKa BaJia.

T max :V% <[r] = 45 Mila
p

3
w,="2" _01963D°
16

Onpenenum auametp D u3 ycrnoBus mpOYHOCTH:

D Zi/ a ';3 3\/ 157143 0562 0 = 56.2 yun.
’z' .

1963 \ 45-10°.01963

[Tpuanmaem D=0,06 m = 60 mm
BbIuncinM reoMeTpuYeCcKie XapaKTePUCTHKH MTOIEPEYHBIX CCUCHUI Baa:

[TonstpHBIA MOMEHT COITPOTHUBIICHUS CEUCHUS:

3
Wp:ﬂD
16

—01963D° =4241-107% 13

HOJI)IpHBIfI MOMCHT MHCPpIOHUHN CCUCHUA

_7rD4

Jp

—00982 D% =12723-10°8 »*:

4. Omnpenenrm aOCONIOTHBIC YTl 3aKPYYHBAHUS yYACTKOB Baja:
m,a

- M2 40240 pao:

?1 GJp pa

0= 2% _00018 pao;
GJ,

0= - 00262 pao;
GJ,

0 2= 42 _00004 pao
GJ,

[TonHbIi yroa 3aKkpy4yMBaHUs Bajla

P=¢1+ ¢, + @3+, =0

Onpenenum yrioBble NEPEMELIEHUS MTONEPEYHBIX CEYEHHUM, COBNAJAIONINX C I'PaHULA-
MU YYaCTKOB Harpy>KE€HHUs:

ceyeHue A (okecTkas 3a/ielika): Ag =0;
ceverme B Ay =4, + ¢, =00004 pao;
cevene C: 45 =4, + p3 =—00258 pao;
cevenme D : A =4 + ¢, =—00240 pao;
ceuenue E : A(E =A¢'? + ¢, =0
5. HauOonbumuii OTHOCUTENBHBIN YTOJI 3aKPYUUBAHUS
m m
Onax = — 2= 3 = 101571’43 5 =0,0154 _pad
GJp GJp 8:107 -127,23-10 M
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3amaya Ne3
JIns 3a1aHHOTO MOTEPEYHOTO CEUYSHUS, COCTOAIIETO U3 IIBeUiepa U PaBHOOOKOTO

yTOJIKa WJIM U3 ABYTaBpa U paBHOOOKOTO yrojika, WIu U3 MIBeJIepa U IByTaBpa, TpeOyeTcs:

1. ompenenuth MOJIOKEHUE LIEHTPA TAKECTH;

2. HaWTH OCEBBIE W MEHTPOOEKHBIC MOMEHTHI MHEPIIUA OTHOCHTEIHHO IEHTPATBHBIX
oceu X; U Y,
OTIPENICTTUTh HAIlpaBJEHUE IVI{ 3HB  IIEHTPAJIBHBIX OCEH U UV,
HaWTU IJITABHBIC MOMEHTHI UHEP{1U;
5. BBIUEPTUTH cedeHUe B MaciTade 1:2.

B ow

**3674
aonecz

Ucxonnpie naHHbBIC:

cxema |V,
mBesiep Ne24; pasHoOokuit ¥ ofi 'k 100x100x10; nByTaBp Nel§.
Pemienue
3aaHO COCTaBHOE ceueHHe, cocTosmiee n3 paBHOOOKoro yronka 100x100x10 u mBemnepa
No24. Beibupaem cienytomue aannbie o tadmunam ['OCTa amns copToBOro nmpokara:

PaBuoOoxkwuit yronok 100x100x10 (I"OCT 8509-86)

b=100 mm - mmpuna nonku, t =10 A « 4 roauHa MoK, F=19,24 cem’ — IUIONIAIb ceYye-
HUS, 2p=2,83 cm - momokeHWe meH pa TsoxkectH, Jy=J,=178,95 em” - 0ceBBIE MOMEHTHI
WHEPIIMU OTHOCUTENBHO MEHTpallki.uIX ocel, Jy,,=110,0 em® - HEHTPOOCIKHBIA MOMEHT
HHEPITUH.

HIsemnep Ne24 (ITOCT 8240-89)

h=240 mm - BeIcOTa, b=90 MM - IUPHUHA TTOJNKH, S=J,6 MmMm - TonmmmHa cTeHku, t=10,0 mm -
TOJIIMHA TT0JIKU, F'=30,6 em? — IJIomgy » ceuenus, J,=2900 CM4, Jy=208 e’ - oceBble Mo-
MEHTBI MHEPLUN OTHOCUTEIBHO LIEH/ N IbHBIX OCEH WIBEIIEpa, Zg=2,42 cm - TOJOKECHHE
[IEHTpa TAKECTH.

BrruepunBaem 3amanHoe ceueHue B maciurabde 1:2. Beibupaem ucxoaubie ocu X0Y Takum
00pa3om, 4yTOObI OHM OBUIM TApaIETbHBI CTOPOHAM COCTaBHOTO CEUEHHUS U MPOXOIMIH
yepes MeHTPhI TsokecT mBeiuiepa Cy u yronka C,.

JIJist KaXKJI0TO 2JIEMEHTa CEYEHUS MPOSsE. "M COOCTBEHHBIC IIEHTPAIbHBIE OCH.

KoopauHaThl EHTPOB TSKECTH DJIEMC, TOB CEUCHUS B BBIOPAHHBIX OCSX, MX IUIOIIAIU U
MOMECHTBI HHEPIIMH MTPUBEICHBI B TA ..1C.

Ne [Tnomans Fi | KoopauHATHI 11.T. MOMEHTBI HHEpLIUU
2
cm Xi i Jxi Jyi Jxiyi
z 3 4
cm cMm cMm cMm cm

I (uBemtep) | 30,6 0,41 0,0 2900 208 0,0
2(yromnok) 19,24 0,0 - 1'14,83 178,95 178,95 110,0
CocraBnoe | 49,84 0,25 | 5,72 5676,90 388,94 38,18
CEUCHHE |

KoopauHaTsl 1EHTPOB TSXKECTH 4YacTel cedeHus B BblOpaHHOU cucteme oceit XOY (Bce
pa3Mepsl B3STHI B ¢, UHACKC 1 COOTBETCTBYET LIBEIJIEPY, MHACKC 2 - YTOJIKY)

X, =Zg, — 25, =0,41 cum

y; =0
X, =0




y, =05h, +2,,=14,83 cm
Hnomam) COCTABHOI'O CCUCHUA
F=F+F,
CTaTI/I‘{eCKI/Ie MOMCHTHI IINTOIaau OIIPCACIIAINCD:
i
Sx =Y 'Fi
i
Sy =X - F
KOOpI[I/IHaTBI HCHTPpA TAXKCCTU COCTABHOI'O CCUCHHA OIIPCAC] HbIL (O (bOpMYJ'IaM
1 2
Sy+Sy X1'F1+X2'F2

XC = = :0,25 CM
F F,+F,
1 2
yc — Sx +Sx — yl Fl + y2 F2 :5’72 oM
F F,+F,

Paccrosinue MCXKAY COOTBCTCTBYIOIINUMU COOCTBEHHBIMH Ooc¢ TpaJbHBIMH OCAMMH 3JICMCH-
TOB U HNCHTPAJIBbHBIMH OCAMU BCECT'O COCTABHOTO CCUCHUA

a=Yi—Ye
b, =X, — X

No di bj

cm cm

1(nByTaBp) -5,72 0,16

2(yroJox) 9,11 -0,25
IIposepka || l|| ||E || =0,629

2

OceBbie U I_[eHTp06e)KHBII/I MOMEHTBI OTHOCHUTEIILHO IIEHTPAIBHBIX Oceil Xc, V¢ BpIumcs-
10TCA 110 popMyiaM

1 2 1 2 2 2 —_ 4
Jye =Jdx ¥y =y, +a;F + 3y, +a,F,=5676,90 cm

1 2 1 2 2 2 —_ 4
Jye=3dv. +Jy. =y, +b F + 3y, +b,F, =388,94 cu

1 2 1 2 —_ 4
Jyeve = Ixeve T Ixeve = Ixays +ADF +J5,, +a,b,F,=38,18 cm
[TonoxxeHue riaaBHBIX LEHTpaTbHBIX oceil mHepuuu U,V omnpenensercs yepes yroa o, Ko-
TOPBIII OHM COCTABJISIOT C LIEHTPAIbHBIMU OCSIMU XC,YC (ITOJIOKHUTENIbHOE 3HaYEHHUE yria
OTCUMTHIBACTCS TPOTUB XOJIa YACOBOM CTPEIIKH)
1 2J
a= Earctg¢ =-0,007 pao=-0,41°
ITo pesynpTatam pacyeTOB HAHECEM Ha YEPTEXK: LIEHTP TIKECTU BCErO0 CEUCHUS; IICH-
TpaJbHBIE OCH; TJIaBHBIE LIEHTPaIbHbIE OCH (T.K. YIoJl ¢ Mal, riaBHble ocu U,V npakTuye-
CKH COBIAJAIOT C IEHTPAIbHBIMH OCSIMH XC,YC).
['aBHBIC LIEHTPAbHBIE MOMEHTHI HHEPIIUU CEUCHUS
2 s 2 . — 4

Jy =J,.c08"a+J, sin“a—Jy..sin 20 =5677,18 cm

Ye ~ Y

Jy =Jysin‘a+J,, c0s% o+ J,sin 20 =388,66 cv’
KpOMC TOr'0, I'TaBHBIC HCHTPAJIIBHBIC MOMCHTBI HHECPIHUH CCHIETA MOTYT OBITH BBIYUCIIEHBI
1o ¢popmynam:
Jy +J 1
Iy = +—\/(J o — .. ) +4J2, =5677,18 cur’
.+ JYC 1 J

J J,. ) +4J2%,, =388,66 cu®

min —



BpInosiHUM aHAIMTUYECKYIO TTPOBEPKY.
Jy +Jy, =J, +J, =6065,84 cu’

Juv = Jxeye COS 2a—@sin 20 =0

A W x> N 51 O
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3agaua Ned
Jlist 3aaHHBIX ABYX CXeM OalloK TpeOyeTcsl HamucaTh BBIPAKECHHS IS KaXKIOTO
y4acTKa U OCTpouTh 3mtopel Q u M; momo6pars

1. nms cxeMbl (a) AepeBAHHYIO OalKy KPYIJIOrO IMOMEpPEUHOro cedeHus mnpu [o]=8

Mlla;
2. NSl CXeMBI (6) CTabHYIO 0aliKy JBYTaBPOBOTO IOIEpeYHOro ceueHus npu [ o]=180
Mlla.
HUcxonHbie naHHEBIE: **3674
abec
cxema |V,

1,.=1,7 m; 1,=4 m; a,=64a; a,=7aas=4a; M=6 kHm; P=7 xH; =4 kH/m.

Pemenue
Cxema a
J1s1 KOHCOMBHOM OaJIKK OMpEeeNIUM TOMEPEUHbIE CUIBI M U3THOAI0IINe MOMEHTHI Ha
KKJIOM Y4acTKe Harpy»XeHHs, paccMaTpUBas y4acTKu Oalku OT cBOOOJHOTO KOHIIA K

3ajIeTIKe.

| yqactok: 0<z<3a=051m
Q=0
M;=-M =-6«kH m

Il ygacroxk: 3a<z<6a=102m
Q, =dq(z-3a)

My =-M —05q(z - 3a)?
Torz[a Ha I'paHHIaX y4aCTKa

Qz(zzga) =0 Q2(2:6a) =204 kH
M2(1-3q) = —6.0xH My(,_6a) = —6.520 kH m
[l yaacToxk: 6a<z<l1l0a=17wm
Q; =q(z-3a)

Mz =-M -05q(z-3a)* + M =—05q(z —3a)’
Torma Ha TpaHUIax ydacTKa

Q3(Z:6a) = 2104KH Q3(2=10a) = 4,76 kH
M3( ) =-0 ,520 xkH m M3(z:10a) = —2,832 kH m

z=6a

3HaYCHHE MOMCHTA B OIIACHOM CCYSHHH
Mo =M 2(z=6a) = —6,520 kH M- 10 3TOMY 3HAYCHHIO W3TMOAOIIEr0 MOMEHTA

BEJIETCS pacyeT Ha MPOYHOCTb.
YcnoBue npoYHOCTH

o =M < [o]=8 MiTa,
max WX
= W, > Mnax| _ 65206 —815,025-10° > = 815025 cu®
lc]  8-10

[Tonbop kpyrioro ceueHus
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Cxema 6
OnpenenuM BEPTUKAJIBHBIE peakUMU B MIAPHUPHBIX omopax Ra, Rg. YpaBHenus
paBHOBeECHS:

> M =0
>M' =0
-Rp-10a-P-14a+q-7a-6,5a=0
—Rg-10a+P-4a+q-7a-35a=0
_—P-l4a+qg-7a-65a

R —252kH,;
10a
Rg = P-4a+q-7a-35a _672kH:
10a
npoeepka
>Y; =0 = RA*Rg +P—-q-7a=1372-1372=0;
npoeepxKacoutiacov

OHpGILGHHM MOMNCpCYHbIC CUJIBI U I/ISFI/I6aIOIlII/I€ MOMCHTBI Ha KaXXJI0M Yy4JaCTKC HArpy-
JKCHUA, ITOJIB3YSICh METOOOM CCUCHUIA.

| yaactok: 0<z<3a=12m./ (cupaBa)

Q. =-Rg

M, =Rgz

Torma Ha rpaHMIax y4acTKa

Ql(zzo) =—6,/2xkH Ql(z=3a) =—6,72 kH
M 1(220) =0 M 1(z=3a) = 8,064 xkH m
Il ygacroxk: 3a<z<10a=40m (cnpaBa)

Q; =d(z-3a)- Ry

M, =-05q(z—3a)? + Rpz

Torma Ha TpaHUIIax ydacTKa
Q2(z-3a) = —6.72KH Qo (z=10a) = 448 KH
M2(;230) = 8,064 xH m M3 (:%10a) = 112xH m

MakcuManbHOE 3HAaY€HHE MOMEHTA IIPpUXOAUTCA Ha CCUYCHHUC, B KOTOPOM IIOIICPCUYHAA
cuiia oopamiaercs B HoJb. Onpenenarm KOOpAUHATY CEUCHHS:
. Rp +30a

Q, =q(z—3a)-Ry =0 = =72a=288u
q
Torz[a M2(2=7 ,2a) = 13,709 xkHwu
Il yaacToxk: 0<z<4a=16wm (cmeBa)
, =P
M, =Pz

TOFJIa Ha rpaHrulax ydacCTka

11



QS(z:o) =710xkH Q3(Z:4a) =70 kH
M3(Z=O) =0xkH m M3(z=4a) = 11,2KHM

OrmacHEBIM SBIISIETCSI CCUYCHHUC, ITIC MOMCHT IIPUHUMACT HauOoIbIIIEE 3HA4YCHUC,

Tak kak B OIACHOM CCYSHHUHM MOMECHT HOJ'[O)KPITGJ'IBHBIﬁ, BCPXHHC BOJIOKHA CIKaThlI,
HWXXHUC - PACTAHYTEHI.

YcnoBue npoYHOCTH

o My < [o]=180 MiTa,
W

max
X

Mpax _ 13709
[c]  180.10°

[Tog6op ABYyTaBPOBOTO CEUCHHUS

= W, > =761610"° »>=7616 o’

nBytaBp Ne 14:
W,=81,7 ca®, F=17,4 cn?, 3,=572 cm®, h=140 mm, b=73 mm

Omax = Mv\r/"ax =16779 Mlla

X

banka nHegorpyxeHa Ha

5% = ‘M .100% =6 78%

o]

12
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3amzauga Ne5
[IkuB ¢ quamerpoM D; m yIiioM HakJIOHA BETBEH peMHS K FOPU30HTY  JAeiaeT N

000pOTOB B MUHYTY M TiepenaeT MomHocTh N xBm. JIBa qpyrux mKUBa UMEIOT TUAMETPhI

D, u yIiibl HaKJIOHA BETBEH PEMHS K TOPU30HTY () M KaKIBIH M3 HUX T€pPeIacT MOIIHOCTh
N/2. TpeGyercs:

SRl A

~

ONPEAECTUTH MOMEHTBI IPHJIOKEHHBIE K IIIKHBAM;
MOCTPOUTH SMIOPY KPYTAIIUX MOMEHTOB M

OIPEIICIINTh OKPYKHbIE ycuius t; U tp, IEMCTBYIOIINE HA IIKUBBI;

ONpEACUTh JABJICHUS HA Bajl, MPUHUMAS X PABHBIMU TPEM OKPYKHBIM YCUIIHSIM;
ONPENIETUTh CUJIbI, U3rM0AIOIINe Bajl B TOPU3OHTAIBHOW M BEPTHKAJIBHOMN IJIOCKO-
CTHX;

MOCTPOHTH DIIOPHI U3THOAIONTUX MOMEHTOB OT BEPTHUKAIBHBIX M TOPHU30HTAJIBHBIX
CHII,

MOCTPOUTH IMIOPY CYMMapPHBIX U3TUOAIOIINX MOMEHTOB;

HaWTH OMACHOE CEYEHUE U OMPEICIUTh M0 TPEThE TEOPUH MPOYHOCTH MAaKCUMaJIb-
HBI paCYETHBI MOMEHT;

nofo6path quametp Basia d ipu [0]/=70 MIla v OKpyIJIUTh €r0 3HAUYCHHUE 10 OJu-
xaiiero, pasaoro: 30, 35, 40, 45, 50, 60, 70, 80, 100 um

Wcxonuble 1aHHBIE: **3674
aoec

cxema |V,
N=70 kBm; n=400 o6/mun; a=1,6 m; b=1,7 m; ¢c=1,4 m; D1=0,7 m; Dy=1,4 m;

051270 o; O = 40°,

Peruenue

1.OnpeneneHre MOMEHTOB, IPUIIOKEHHBIX KALIKHBAM.
MowmeHT, nepenaBaeMblil nepeaadei 1:

M1:

30N _ 30-7000021671’12 Hon

N 7-400

MoMeHTSI, nepenaBaeMble iepeaadamMu 2 u 3:

M, =

30-0,5N

=835,56 H m.
zn

2.ITocTpoenue >mropel KPYTALUX MOMEHTOB M,.
I ygactox: M,;=M,=835,56 H u,

2 yuactok: M, ,=M+M,=1671,12 H n,

3 yuactok: M, ;=M,+M,-M;=0.

3.Yeunusi, A€UCTBYIONIUE HA IIKUBBI.

OxpyxHoe ycunue nepenauu 1:

_2M; 2167112

t, =4774,65H,
D, 0,/
OkpyxHoe ycunue nepejad 2 u 3:
t, = 2M, _ 2-835556 ~1193,66 H,
D, 14

4.JlaBreHus Ha Bal.
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3t, =14323,95 H,
3t, =3580,98 H.

5.Cuzbl, m3rubaronye Baj B TOPU30HTAIBHON M BEPTHKAIBHOM MJIOCKOCTSIX.
BeprukanpHas ¥ rOpU30HTAIbHAS COCTABIIOIINAE YCUIINM, IEUCTBYIOIUX HA Bajl CO CTO-
POHBI IEPBOM NEpPENAUN:

P, =3t sine; =13460,11 H,

P, =3t, cosa; =4899,08 H,

BeprukanbHas U TOPU30HTAIIbHASI COCTABIISIIONINE YCUIIMM, NEWCTBYIOIIMX HA BaJl CO CTO-
POHBI BTOPOM Y TPETHEU NEepeay:
P,, =3t,sina, =2301,81 H,

P,, =3t, cosa, =2743,19 H,

6.HOCTpOCHI/Ie OII0P I/I3FI/I6aIOIJ_[I/IX MOMCHTOB OT BECPTUKAJIbHBIX U TOPU30HTAJIBbHBIX CHJIL.
HOCTpO@HI/Ie OIIFOPBI 1/I3r1/16a}01uer0 MOMCHTAa MX:

{5m8€gy§:o, _ {YA(2b+C)— Py (b)— P,y (c+b)—Pyy(a+2b+c)=0,

2m,(R, )=0 Yg(2b+c)-Py(c+b)—Poy(b)+ P,y (a)=0
v _ Py (b)+ P,y (c+b)+ P, (a+2b+c)

A =9322,79H,
2b+c
P, b)+P,,(b)-P
Yg = 1y(C+ )+ 2y() 2y(a):8740’94H
2b+c
[IpoBepka:

2B, =0=-P, —-2P, +Y,+Yz =0

Benuuunsl usrudaromiero MmomeHra My B XapaKTepPHBIX CCYCHHUSX:
M,1=0,

M,o=M,3= -sz(a):'3682,90 H wm,

MX4:MX5:YA (b)'sz(a+b):8252,76 H wm,

MXGZMX7:YB (b):14869,60 HM,

ng:O.

ITocTpoenne snropel u3rudaromero momenra My

rmg(P,)=0, X a(2b+¢)— P,y (c+b)+ P (b)- P,y (a+2b+c)=0,
{EmA(Pix) 0 {XB(2b+c)—P2X(b)+ P, (a)+ Py (a+b)=0
_ Poylc+b)-Pyy(b)+ Py (a+2b+c)

X o =3694,15 H,
2b+c
Xy = Px®)=Pex(@)=Pr(a+b) _ 5560,y
B 2b+c o
ITposepxka:

ZPIX :O:>—2P2X + PlX + XA+ XB =0

3Ha4YeHU I/I3FI/I63IOHICFO MOMCHTAa My B XapaKTCPHBIX CCUCHHUAX!
IVlyl:o’

MygzMyg,: 'PZX(a):'4389,11 H wm,

My4:My5:XA (b)-PZX(a+b):-2772,49 H wm,
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M,6=M,;= Xg (b)=-5281,62 H v,
|\/|y820.

HOCTpO@HI/Ie OIIIOPBI CYMMApPHOT'O H3r1/16a101uer0 MOMCHTA.

2 2
M. =M +MJ

Mt =0,

cym

M2 = |v|3y =5729,58 H um,

cym

M* = |v|5y =8706,02 H m,

cym

M? =M’ =15770,33 H x,

cym

M?® =0.

cym

HOCTpoeHI/Ie SMIOPBI IPUBECACHHBIX MOMCHTOB.
2 2

M, = M2, +M]

M, =83556 H .,

M? =M’ =5790,18 H v,

M? =8746,03 H .,

M’ =8864,96 H v,

M} =15858,62 H v,

M/ =15770,33 Hx,

M® =0.

np

Ornpenenenuie nuamMeTpa Baia.

OmnacHbIM sIBISIETCA CCUCHUC, T'AC HpI/IBeI[eHHHﬁ MOMCHT JOCTUTACT MAKCHUMAJIbHOTO 3HA-

YCHUS.

VYcioBue NpoYHOCTH Baja MPH HCIQIB30BAHUM TEOPHUM HAMOOJBIINX KacaTeabHBIX
HaNpsLKeHUN (TpeTbel TeOprr MPOYHOCTH) UMEET BU:

Mmax
o =—2><[o]=70 MIla,
w

np
X

zd?3

20e W, = ~0,1d°
32

TOrJa AMaMETp Bajia B OITACHOM CCUCHUHA

Mmax M6
d 2?i/ . ::i/ W, 15858,626 01322 1.
01[c] V\0l[o] V01.70-10

IIpuHMMaeM TUaMeTp PaBHBIM:
d =140 mm.
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3aoaua 15
A N/2 A N/2 4\ N
D2 [ | D2 D1 | I
‘‘‘‘‘‘‘‘‘‘‘‘ P b e ey o e cxrrer ez b S TR
| g
A v B
Y a b A - c b
()]
40° T2=2t, 40° 70° \
T2=2t2 / /
T1=2t1
A 4, A 4, t1
M M
2/ P2x 2< P2x P1x \M1
P2y P2,V P1ywy
Mo dntopa Kpymawux momenmos M2 M1
1 = 0 I =
1 213 4 5 6 7 '
J 1 o U
835.56 1671,12
My I LTI HHHHH@HHHHH [Hm]
dnropvr uzzubarOux MomMenmos
P2y A Vi P2y P1y Ys A
Y | | | Y | LY |
\1 2\ \3 4\ \5 6\ \7 8\ B
A 14859,60
8252,76
e L Lo
3682,90
Pax A Xa P2x A Pix XB 4
4 X -+ — :
6 B
1 2 3A 415 7 8
B B v s
4389,11 2772.4
5581,62
Dn1opa cymmapuuix (uzzudoarouiux MoMeHmoe 15770,33
572958 8706,02
[Hm]
Mcym
3nlopa npuee()mublx MOMEHMO6 ]5858’ 62
15770,33
8864,96
8746,03
5790,18 \/
835,56
H
Mrp [Hm]
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