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. CY3 BOIIIN

MyxaHIUCIUK KOHCTPYKIUSJIAPUHUHT MYCTaXKaMJIUTH, OWUKPIUTH Ba
YCTUBOPJIUTMHU ypranyBuM «Matepuaiap Kapmuiauuruy ¢panu 6apya ypra Ba
OJIMM TEXHUK YKYB IOpTJIapUIa YPraHWJIAIu.

«Marepuamtap Kapunumrn» (GaHMHUHT  YKYB  JacTypud  Mabpysa
VKWINIIMHY, aMaJiii Ba JIa0OpaTopusi MAILLFYJIOTIIAPUHH XaM/la TajladalapHUHT
MYCTaKuji TabJUMH (UIlIK) OuiaH OOFIMK OYJiraH XucoO Jjoiuxa HIUIApUHU
(X.JI.I1.) ¥3 viunra onamam.

«Marepuamiap Kapmwiurun» (QpaHuHA 2 CEMECTp JaBOMHJIa YpraHyBYU
MYyTaxaCCUCIUKIAPHUHT Tajabanapu xap cemectp naBomujaa 6 taman X.JLU.
HU Oaxkapumanau, xamu 12 Ta. By danHu yKyB pexacura kypa 1 cemectp
JaBOMUJA YPraHyBUM MYTaxacCUCIUK Taiadajapu 3ca Tyia Kypc oyiinua 12 ta
X.JL.U. nan Tepma Kunub oiMHTaH 6 TaCUHU OakKapuIaju.

Kynuaruzgarn yciayOuilt  kyimnanmana «Marepuamiap — KapIIvIUTH)
¢anununr «bypamum» 6006ura  goup VI-«bypamaérran crepkeHIapHU
MyCTaxKaMJIMKKa Ba OWKpiukka xucobOmam» Maeszycugara VI-X.JLU. nan
OWTTa BapHaHT TYJia M30XJalllapyd OWJIaH edynd KypcaTWiraH, yHIaH TallKapu
Oy MaB3yra JIoup siHa UKKUTa Macaja Xam e4u0, Tyia u30XJad TYIIyHTUPUIITaH.
Kuckaua sHr kepakiid Ha3apuii MabJIyMOTJIAp XaM KEeJITHUPUIITaH.

by ycnyOwmii kyuranma Tanabamapra ¥3 BapuaHTIApUHH Oakapwiiaa

aMaJIui €paamM Kypcataau.



1. “MATEPUAJIJIAP KAPIINWJIUT'N” OAHUJAH
BAXKAPUWIAIUT'AH X.JI.U. JIAPUHU BAXAPHUILI BA
XUMOsA KWJINII TAPTUBMN.

Xucob norinxa unuiapu (XJIM) kyiugaru Gockuwiapra OViIWHTaH
X0Ji/1a Oakapuiaayd Ba XUMOS KHJIMHAIH.

1. Xap Oup Tanaba Oy dan Oyiinua amaiauil MAIIFyJIOT AApPCUHU OJIMO
OopyBuM VKUTYBUMJAH Y3W OaXKapuIlK JIO3MM OYJIraH BapuaHT
HOMEpPHHH aHUKJIa0 OoJaju.

2. Terunum BapuaHT aBBasio gadrapaa e4miano, YKUTYBUHTa KYpcaTUiiaan
Ba YKUTYBUM Basu(PaHUHT TYFPU CUWJTAHIUTHUHU KAl KWJIrad, OKKa
KYUUPHII XaKUJa pyxcaT OJUHAIY.

3. Xuco0 noitmxa MIIMHUHT XKWIIKWIA XUC00 JIOWHNXa WITUHUHT MaB3yCH,
BapUaHT HOMEpPH, Tanaba (Oaxkapau) Ba XUCOO JIOWKXA UIIMHU Kalyl
KWIYBUYHM YKUTYBUUHUHT (KaOyl KWIIW) UCMHU Iapudu €3uaau.

4. Xucob noilmxa uIIM yHU OaxkapraH Tajsa0a TOMOHHMAAH XHUMOS
KWINHAIA Ba YKUTYBYM XHUCOO JIOMWXA WINWra TETUILIM TeMayap
Oyiinua caBoJ-)XaBoOJIapJaH CYHI TaJa0aHUHT XMCOO JOWHMXa UIIUTa
Ba Jlaboparopusi UIKM XUCOOOTIapura >KOpui OaxoJsaml y4yH Y4
MapTTa Makcuman 15 Oamnrada 6axo Oepuianu, xamu 45 Oannraua.

Arap Tanaba xuco0 JoiliMxa UM Ba Jadopartopust MU



XHMCOOOTJIApUHU XUMOSI KHWJIa oJiMaca, KalTaJaaH XUMOS KUJIMII KYyHHU

Oenrmia”Hagy.

5. Xucob noinxa uimM OyTYH TYpyX Tajadajapu OJauja, SbHU J0CKaaa

6.

€ku «Marepuamiap KapIIWIUru» Kypcu Oyinya aMaiuii MalfyJioT
JapciiapyHd o0  OOpyBUM  YKUTYBYM  HUINTUPOKUJA  XUMOS
KUJITUHUIIA MyMKHH.
Xucob JolKxa MIIWra Ba jJadopaTopHsl MITH XHUCOOOTHUTa KYWHITaH
Ooamn «Marepuaiap Kapmwiaurn» (paHugaH CceMecTp OXHUpuia
yMyMuil OalutHu XucoOuaimiga >bTHOopra OJIMHAAU. XHUC00 Joiunxa
UIUIAPUHA Ba Ja0OpaToOpusi MIIM XHUCOOOTJIAPUHU  TOIMIIKMpPMAaraH
tajaba Oy (GaHHUHT OKOpWM  OaxomammaaH YyTMaWaId  Ba
«Marepuannap KaplIMiauru»aal Oynaguran sSIKyHH OaxoJam €3ma
umura kuputuiamaau. lyHunr yuyH xap Oup Basudanu
OenrmiaHral myjajaaraa Oakapull Ba TONIIMPHUIN Xap Oup Tanada
y4yH 3apyp Ba IIapTaup.

Xucob Joiinxa UIIapUHU Ba JIa0OpaTOpUs MU XUCOOOTIIapUHU
TONIIUPUII MYAAATHHU Oy daHIaH aMaluil MalIFyJOTJIapHU OJIHO

OopyBUM VKUTYBYM OeNrujaiid Ba Tajadanap bTHOOpUTa €TKa3aIu.

VY3pau cababnap OmwiaH XUcoO JIOWKUXa WIIMHU Ba JIa0OpaToOpusl MU



XHCOOOTHHHU VY3 BakTHJa OakapMmaraH Ba TOIIIMpPMaraH Tanadanap

YUYH aJIOXU/JIA *KaJBaJl OeJTUIaHaIu.

111. HASAPUH KUCMM.
MaB3y: bypamuiura wmmaértran CTEpKEHJIApPHU MyCTaxKaM-
JMKKa  Ba  OMKpJMKKa  xucoOnam. — (yMyMuid
TylryH4amiap).

bypanuin ae6 cTep)KeHJIapHUHT IIyHAaW aedopMamuscura
auTWIAINKK, OyHJa YHUHT KyHJaJaHr kecumuaa (pakat OypoBUd
WYKH 3YpPUKUIII MOMEHTJIApUTHMHA BYKyJra keiaran oynanu. Kecum
TalllKi HOpMaJu YyYHuJaH KaparaHjga OypoBUM MOMEHT coar
cTpenkacu 0yinad iyHanran 0yica CTep)KEeHb yulapura Kyuuiran
OypoBYM MOMEHTJIap MycOaT XxucoOJiaHa Ix.

CrepxeHb y3yHJIUrd OYisIaD WYKH 3YpUKHUIL OypOBYH
MOMEHTJIAPUHHUHT  V3rapuIiiuHAd  UoJaioBYM  rpaduKHU
(omropaHu) Xap Oup ydacTka OyiHM4Ya KypHUIl TaBCHUsSl ATUJIAJIU.
VYyacTkamapHUHT 4Yerapacu OyiauO, Tamkd OypoOBYM MOMEHTIIAP
KyWWIraH Kecumiiap €Kku €EHWIraH MOMEHT IOKIIAHUUUIApU
OollJTaHaUTaH Ba TyralJUral Kecumyap XucoOaaHaau.

bypanuiira unuiaéTtraH CTEPKEHJIAPHUHT MYCTaXKaMIIUTH

Kyhnaaru popmyna épaamuia 00X0JaHAIN:



W J | (1)

OyHIa I-IyMaloK CTep)KeHb pajuycu; /. - HILIAIl IIapOUTH

kodpuumentn; W, =J,/7 - kygmanaHr KeCMMHHMHI KyTO

KAPIIWJIMK MOMEHTH.
Jymanok KYHJQJIAHT KECUMIIH CTEP>KEHIIAPHUHT
Oypanuiigaru  Oukpauru  Kyhumarm  dopmyna  €paamuja

OaxoJlaHagu:

GJ adm (2)

OyHga 0O -OMpIMK Y3yHJIMKKAa MOC KEJIYBYM HHMCOMH Oypamii
Oypuaru; 0., =0,0026 =005 pag/m éku 0,15 +2,0  rpag/m
yerapaja OJIMHAJWTaH WyJ KYWWIUMIIM MYMKHUH OyiaraH HUCOWU
Oypasnui Oypyaru.

(1) Ba (2) mdbomamapgaru KOBaK CTEp)KCHJIAPHUHT KyTO

MHEPLHS MOMEHTH U(OJaCH

7D zd 7D .
J = — = l-a)
32 32 32

OyHma: « =d/D; D-cTepxeHb Tamku auameTpu, J-cTepKeHb

WYKA  JUAMETPUHU  KYHKMO, MyCTaxKamJIMK Ba  OUKPIUK



mapTjapuaaH Keaud 4YMKKAH XOJiJla CTEPKeHb JuaMeTpiapuHu

aHUKJIOBUM (hOpMYJIAJIapHU OJIaMU3:
D > \/ 16 .Tmax
, :
=2 N 3
7Ry (1-a") 3)

- 32T
“\ew_ (1-a‘) (4)

adm

Arap 0y (3) Ba (4) popmynanapaa « = 0 1eb KaOyn KHIICAK,
SbHU CTEPXKEHb WYKWA JUAMETPUHHM HOJTa TEHI JECaK, yHaa Oy
dbopmynanap EpaaMuaa  KYHAaJaHT KeCMMHM Tyla Oyiaras
CTEPKEHJIAPHUHT JUaAMETPJIapUHUA XUCO0J1a0 TOMUIIT MyMKHH.

CrepxeHb ydacTKajdapujga OypoOBYM MOMEHT Ba KyTO
MHEpLMS MOMEHTH JOMMUM Kukimarra osra OyiaraHjga YHUHT
OXHUPTUd KECUMJIADUHUHT OUp-Oupura HucOaTaH Oypanuii Oypyaru
Ba HUCOMN Oypanuin Oypuaru KyWuaaru dhopmyianap €paamuaa

aHUKJIaHA M.
V= —"
GJ pajanaHjia (5)
P

V=",  Tpanycna (6)

. paauaH/MeTpa (7)



180 T
0= & rpaguyc/merpaa  (8)

N30x: MasbiyMOTHOMaNapaa BaJUIADHUHI KyWUJIaru CTaHaapT
ANaAMETpPJIapu KCJIITUPWJITaH (d =30, 35, 40, 45, 50, 60, 70,

80, 90, 100, 125, 140, 160, 170, 200 awm );

V. AMAJIMA KUCMH

Mag3y: bypajguumira WouiaéTraH Crep:KeHJIapHHU
MYCTAaXKaAMJIMKKA BA OUKPJIUKKA XHCOO-
Jianl.

1. MACAJIA

K{ynpamanr kecuMu AyMalloK OYnraH BaJl TalllKu OypOBUYH
MOMEHTJIap OW/IaH FOKJIAHTAHJIWTK |-pacMja TacBuUpjaHraH. by
BaJl YUYyH YHHUHI JHAaMETPUHU aHUKJIAIl Ba HWYKUH OypoBYHU
MOMEHTJIAp, PHI KaTTa YpUHMA KywIlaHUI, aOCOJIIOT Ba HUCOUU
Oypanuin  OypyakJIApUHUHT  SHIOpAIAPUHU  KypuIl  Tayad
KWIMHAIW. BadHUHT 3HT KaTTa UYKK OYpOBYM MOMEHTH MaBXKY/]I
OyJraH y4yacTKacu CHUPTKA HYKTacujard OOl Ky4JaHHUIIWHU

XUCc00J1a0, MYHATUIIIMHA aHUKJIAHT.

Bepmwiran: 7, =29« -m; T, =12xH -nu; T, =18«H - u;

€ 2

0, =12m; t,=16m; ty=0,7Mm; R:k130MIIa

O m = 22pa0 | m; Gx0,8-10°MIla.



Euunm: XT.x 0 myBo3aHaT TeHIIamacujiad QoiiganaHuo
CTEP)KEHHUHI KUCTHpUO MaxkamyIaHTaH ydYuJard pPEaKkTHB

OypOBYM MOMEHTHHHU XMC001a0 TOaMM3.
r +7 +T -T =20
€o €1 €3

€K1

' +29 +18 -12 = 0.

€y

6yHI[aH Te0 = -3 «kH - wMm.

OKaHJINT'N aHUKJIaHa/IH.

a
T, o T, Ty g
f?ﬁl P or 9
/ - — = i Sl
/ T et md ?
® ! @Y l, ol2lilae
] T kHM '
AR %
35 . b
7, M
InnaRinnnndlami g
g 913 Bb “
¥, 2pad
I 1 | T
12 HF HJ 193
_ 0, 2pnd/y
LTI LN
0 ofys I 08 G4
|

1-PACM. bup yuu =uctupub MamikamiaHraH JyMajio=
CTEp>KeHHHMHT Oypanuiiu: a-mucobd cxemacu; 6-T,t,v Ba
0 smropanapu.
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Kecum ycynuman  doipananu®, Kecumjapjaard HYKU

HOMabJIyM OypOBUM MOMEHTJIApUHU XUC001a0 TOMaMu3:

1-yuactkama: 0 < Z < £

T, =T =-35kH -wm;

1 e

2-yuactkama: (, <z<({ +1,)
T. =T +T =-35+29 =-6kH -Mm;

2 e ey

3-yuactkama: (£, +£,) <2< (L + L, +1,)

T3:Te +T, =T =-35+2 -12 = -18 kH - wm.

CrepkeHb TallIKapucHaa sbHa OUTTa ydacTtka 0op ae0 dapas
KInO (4ydacTka), yHUHT KYHJaJIaHT KeCUMUIArd WYKA OypoBYHU

MOMEHTHU XUCOOJIaNMM3;
4-yyactkana (¢apa3 KWIMHTaH): Z = {(,+ {, + na
T4 :Te +Te —Te +Te =-3 +2 -12 +18 = 0.

by rokopugaru XucoOJallIapHUHT TYFPU OakapuiraHiIu-
TMHM siHA OWp MapTa TacAuKiIahad. Xuco0sad TOMWIraH HYKU
OypoBUM MOMEHT OpJuUHaTajgapujiad ¢oHaanaHud KypuiraH
YHUHT 3M0pacu  1-pacm, 0 1a TaCBUpJIaHTaH.

Kapana€rran BaJIHUHT TUAMETPUHU YHUHT MYyCTaxXKaMJIMK Ba

OMKPIUK MIAPTIAPUJAH KEIUO YMKUO XucoOnaitMus:

11



16T, 16 -35 -10°
d =z3|———— =23 620,111M=11,1CM;
R, 3,14 -130 -10

180 - 32T 180 -32 -35 -10°
d = 4 - = 4 ” " = 0,106 m =10 ,6cm .
7°G6o,, 314°.0,8-10 " -2

by xuco6mab TomuiraH Bajl AUAMETpU KUKWMaTJIapUHUHT
KaTTaCUHU CTaHJapT JUaMeTpiapra Mocjald ojiamMu3, SbHU
dx125mmM.

OHAM Kapala€TraH BajJl KYHJIQJIaHT KECUMUHHUHI KYTO

KapHIInujInK MOMCHTHHHU Ba KYT6 NHCPIUA MOMCHTHHH

XUCOOIauMuU3:
zd° 314 -12 5° ; o
W = = = 383 ,3cm =383 ,3-10 "]
16 16
zd* 314 12 5° , e .
J, = = = 2395 63 cm = 2395 ,63 -10  m
32 32
Kapamaérran BaJl ydacTKaJlapugaru ypUHMa

Ky4JaHUIIUTApUHU XUCO00J1a0 TOMmamMu3:

1-yyacTkana:

T, -35-10°
r, = — = —=-91,31 Mila
W 383,3-10

2-yJacTKaja:

12



T, ~-6-10°
r, = —= — = -15,65 M1la;
W_ 383,3-10

T, -18:10°
r,= ——= = —46,96 M11a;

W 383 3.10 °

XucoOlanraH  ypuHMa  Ky4WIaHHII  OpJWHATajJapuaaH
doiimanann® KypwiraH yHHMHI J3Iopacu l-pacM, B Ja
TaCBUPJIAHTaH.

bypanuiira unuiaéTrad BaTHUHT OUKPIUTHHUA XUCOOIaitMU3;

8 2

GJ,=08-10"-10"°-2395 ,63 -10 ° = 1916504 H - .

Kapana€tran Bajl KECHMJIAQpUHUHI Oup-Oupura HucOaTaH
Oypanuil OypyakIapuHu XUCOOIaMuU3:

B xecumHuHT A Kecumra HucOaraH Oypanuin Oypyaru:

T/, -35-10°-1.2
Vo, = = = —0,0219 pao
GJ ., 1916504
E€KU1
180 180 .
-0,029 -—=-0,029 -——=-1,26 .
T 3,14

C xecumMHUHT B kecumra HucOaran Oypaiuiin Oypuaru:

13



T,/, —-6-10"-1,6
Vi = = = —0,005 pao
GJ 1916504

p

EKU
180 180 .
-0,006 -——=-0,006 -———=-0,29 .
T 3,14

C xecuMHHMHr A Kecumra HuUcOaTaH Oypanuil OypyaruHu

Kylugaruya xuco0ya0 Tornamus:

V. =v. +v._. =-126°-0,2"°=-155"°

C4 BA CB

JI kecumuunr C kecumra HucOaTaH Oypanumn OypyarvHH

Kyiugaruda xuco0jabd TonaMmus:

T,0, 18-10°.0,7
GJ 1916504

P

VDC

= —0,00657 pao

EKU

180 180 )
~ 0,00657 -——=—0,00657 -——=—0,38"°.
T T

JI kecumMHUHT A KecuMra HucOaran Oypanuin OypyarvHu

Kyiugarnda xuco0jabd TonaMmus:

V.. =Vv. +v__. =-15°-038"=-1,03"

DA CA DC

Kapanaérran BajJHUHT yyacTKaJapuaarda HUCOWM Oypanuil

OypuakjIapuHHU XHCc00J1ab TomaMu3:

14



Y ~1.26°

9 = —2 = = —-1,052pao I m;
Lo, 1,2
0
Vi, - 0,29
0. = = = —-0,18 2pao [ m;
2y, 1,6
0
Ve - 0,38
0, = = = —0,54 2pao | m.
/ 0,7

by xucobOnanran Oypanuinl Oypyarn Ba HUCOWM OypalHiil
Oypuaru opjauHatanapujad ¢oigananud, yJapHUHT SIIOpPaCHUHU
MoOC paBulja 1-pacM, r Ba 1 1a KypaMus.

OHT KaTTa WYKA OypOBUYM MOMEHT TabCUP KHJIAETTaH 1-
y4acTKa  CHPTKM  HyKTacujaru  Ooml  Ky4wIaHUIUIapHU

XUCOOIauMU3:

o, 6+ O

X

y 1 2 2
o . +t —\(c, —0c, ) +47, =
max/ min 2 2 X y Xy

= _,/rjy = i\/(91,3-106)2,

byHnaH KyingaruiapHu TOIIAMU3:

=91,3Mlla ; o _. =-913Mla .

O
max min

15



boil KyuynaHUIIJIApHUHT WVHAIWMIIMHK ~Kydugara — dopmynia

EpaaMuia XUcooIanMus;

—27° 2 °
Xy -2-91,3-10
tg 2a . = = = —00 ;
0 oc. -0 0
X y
OyHIaH
0
2a0:—900; a0=—45 .

Jlemak Oolll KywlaHWIJIap Bajl CHUPTHAArM HYKTaga X Ba y

yxaapura 45° Gypuak oCTHIA TABCHP KypcaTap JKaH.

2-MACAUJIA. Ilynar Banra OUTTa €TaK4yd Ba y4uTa €TaKJIaHyBUU
IIKUB YpHaTuiraH (2-pacM, a). llIkuBnap y3araéTraH MOMEHTJIap

M;x1400H-m., M,k1600H-M, M3k/700H-M, eTakuu IIKUBHUHT

annmanTupyBu MOMEHTH Mok3700 H-m.

H
[r]= 750 -10° — |, n H
Pyxcart atunran Ky4iaHUII w:, G=08-10" —1,

M

by Ban ydyH Kyhdugarwiap tanad KWIMHAIU:

1). BypoBun MOMEHTIIAp AMIOPACH YN3UJICHH;

2). BaJlHUHT 1MaMETpH aHUKJIAHCHUH;

3). bypuaknap KUMMaTUHM BaJHUHI €TaK4yd IIKUB KYWHITaH
KeCUMHUJIaH Oomnuiad Oypanuin Oypuakiapu SHropacu

YM3UJICHH;

16



4). BamHuHr OWp METp Y3yHJIUTHIra TYFPU KEJIraH SHI KaTTa
HUCOU Oypanuil Oypyaru TOMUJICHH.

EYUII: 1). Banau yyactkanapra 0ynaMus:

I-1 xecum yuyn X MM , =0 ; Jlemak M, =0
Il -1l kecum yuyn £ MKM , - M, =0; Jlemak M, = M, = 1400 Hu

[l -11l kecum yuyn 2 MkM , - M, + M =0;

v
M M, o 1y
,_’ =, |§ @J
4 I g ]’ bisf i g £
ot | 109 | { | g £ 35
| ! | | el
! x " : E"q
I L]
z thw 7 £ QQFM‘I \Y,
g L 8
J -\-HJ :Md_ 1
7] x| | ") | ¥
i [T
' |
oy
S | || I | |
& :
,Ji g ." o 1 !
] [T Hiny N V)
HHIBBIIE AR o,
T BT R R S
| | Ry
HMNE |

2-PACM. Bypana€rran mpuiat BaJJHUHT: a-IKCO0 cxemacu,  O-

WYKH OypoBuH MOMEHTJIap AIIOPACH, B-Oypamnui
OypYaKJIapUHUHT SIIOPACH.

Jlemak M, =M, — M, =140 -3700 = -2300 Hw
IV -1V kecum yuyn 2XMxgM, -M + M, - M, =0

Jlemak M, =M, - M + M, =140 —3700 +1600 = —700 Hu .

17



V -V kecum yuyH XMKM , -M, +M - M , - M =0
JleMak M, =M, - M +M,+ M, =140 - 3700 +1600 + 700 =0

Tonunran OypoBYM MOMEHTJIApPHH MabIyM MaciiTadbaa
TOpPU30HTANl YKJIaH OoIiad, BEPTHUKAJI YM3HMKJIAp yCTUra KYHuoO
YUKCcaK, OepuiraH Bajd yuyyH OypOBUM MOMEHT SIIOpPacH XOCHII
oynmanu (2-pacm,0). BypoBun MOMEHTJIAp AMIOpacHaaH MakCUMall
oypoBun momeHT lll ydactkana 6ynu6, yaunr kuiimatiapu 2300
Hwm skanmuru KypuHuO Typadan, SbHU (Mg)maxk2300HM.

2). BagHuHT AuaMeTpUHU TOIAMU3:

Mycraxkamiauk maptujad, seHu (3) GopMynanan 3apyp Oynaran

AUAMCTPHUHHU TOIIAMU3!

16 - (m,), . 16 -230 -10 3680 10 ° i
d >3 = — = = 1,56 -10 " u
7 -Rg 7, 3,14 -750 -10 ° -1 2355

2

d =156 -10 “m = 0,0156 m = 15,6 mm

by kuiimatan I'OCT 1654 marm 30,35,40,50,60,70 MM
MabIyMOT/Iapra Kapab sxantiaitMus, sbHu dx30MMK3-10M.

3).bypanum OypuakiapuHu eTakud WKUB YpHatuiaran C
KecuMJiaH Oonuiad xucoOnarimus, ssbHU C KECMMHM KYy3rajaMmac

KecuMm 1e0 (papas Kujaamus.
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Il ygactkamga B kecumHuHr C kecumra HucOaTaH Oypasuiil

4

] 7D
Oypuaru: ., o
M, -0, 1400 -1,4 -32
P pe = = " ; 5 = 0,03 pao .
GJ 8.10  -3,14 -3" .10

Oymanu. Panquannu rpagycra aijlaHTUPaMU3:

0

, _180°00m g ©
Qo = = 1,
e 314

Il yuactkama [ xecumHunr C kecumra HucOaTaH OypaJIUII

Oypuaru:

M, -ty — 2300 -2,3-32

Poc = = " ? e —-0,083 pao

GJ , 8-.10" -3,14 -3" .10

eKu
. 180 ° - 0,083 0
Qe = — = —4,757
3,14

oynanu.
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IV yuactkana E kecumHuHr D kecumra HucOaTaH Oypasuiil

OypuyarvuHu TOaAMM3;

M, -ty ~ 700 -0,9 - 32
(DED = = - 1 4 s = —0,0099 pad
GJ , 8-10" -314 -3° .10
exu
) 180 ° - 0,0099 .
Oy =~ = —0,567
3,14

oymanu.
Mlyngaii kw6, C KeCMMHH Ky3falimac €0 KaOyn
KWITAaHUMHW3 Y4YyH BaJHUHT Xap OWp IIKUB VpHATHITaH

KECUMHUHUHT Oypanuil Oypyaru Kyiujgarnua aHuKJIaHaIu:

C xecuMHHMHT Oypanuui Oypyaru ¢ = 0;

0

B kecMMHUHT Oypanuiil Oypuaru ¢ = @5 = 1719

O -
1)

D KkeCUMHUMHT Oypasivil OypUaru ¢, = ¢, = —4,757

E xecuMHUHT Oypaiuir OypYar ¢, - o, + ¢, - —4,757 * - 0567 = -5324 °;

0

0 0
A KeCUMHHMHT Oypayuiin Oypyard ¢, = Pgc =179 7

0

F xecuMHMHT Gypanum Gypuaru ¢, = ¢, = —5,3%4 °;
FOkopumarn MabiaymoTiap acocuja Oypanuil Oypdakiiapu

SIIIOPACUHU MabJIiyM MacliTad/ia un3zamMus (2-pacm, B).
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4). BajqHuHr Oup METp Y3YyHJUTUra TYFpHU KEJIraH SHI KarTa

(00
e 0
HUCOWM Oypamumr  OypyaruHu e = o dbopmyna acocuaa
TOIIAMMM3:
0
o o _ oo
| yuactka yuyn ¢. =~ =
1
o 1,719 °
Il yaactka yayn 9. = — = = 1227 2poo [ emp
, 4,757 °
Il yuacTka yayn 05 = ———= 2,08 cpoo | senp
, 5324 °
IV yuactka yuyn 0. = = —— =166 cpoo [ wemp

VI - XHCOBb I'PA®UK UIIA BAYKAPHUIIT' A TOUP
HAMYHA

Mag3y: bypajia€érran crep:KeHJapHU MYCTaXKaM-
JIUKKA Ba OMKPJUKKA XUC00J1a1ll.

Macana mapru: JlymManok KyHIAJaHr KECUMJIM IIyJaT Baj
Talllki OypoOBUYM MOMEHTJAp TabCUpUIAH 3ypukaau. Ban
KYHIQJIaHT KECUMJIADUHUHT  CWJDKHUIITra OyaraH  XucooO
KApIIWJIATH R, -1 mm T'd TEHT.

by Oepuiiran BaJj yuyyH KyHuJarujaap rajaad KujavMHaIu:
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1). Huxku 6yposuu MOMEeHMIAPHUHZ OSNIOPALAPUHU  KYPUHR

(3.6 0 12, 15, 18, 21, 24~ cCXemaiapoa OAOUHOAH e,  HU

:
AHUKIAH2);

2). Bannume ouamempunu yHuHe MycmMaxkamiux 6a OUKDIUK
wapmuoar Keaub uyuxub xucobrame 6a YHU Kyuuoacu
cmandapmﬂapea MOCJIAHZ (d =30, 35, 40, 45, 50, 60, 70,
80, 90, 100, 125, 140, 160, 170, 200 mm );

3). Bannume xymoanane kecumuoacu YpuHMa KyuylaHUWIAPUHU

Xucoobnaue 8a yHUH2 3NI0OPACUHU KYPUHS,

4). Bypanuw 0ypyakiapurHume 3n0pailapuiu Kypune,

5). Hucbuu oOyparuw Oypuakiapunu xucobjiaHe 64 VHUHE
INIOPACUHU KYPUHE.

6). Bannune sue xamma Oypo8uu MOMEHM MAabCup KUlaémeau
yuacmkacu cupmu HyKmacuoacu 00wl Ky4IaHUWHU 6a YHUHE
UYHATUWMUHY AHUKTAH2.

Xucod cxemamapu  6-pacMaa KepakJd  COH
KHAMATJIapU 3ca 6-KajBajiia KeJTHPWJIraH (BapuaHT

KHTO0YACH/A).

bepuiaran:

a=1m;: b =08wm; c=17wm;

T, =28 kH - m; r, =14 kH - m;

1 2
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63 64

0 = 3epao | wm;

adm

R, =130 Mia ;

G=008-10" Mla :

Euu:
1. Jlactna® macanaHuUHT O€pHIIraHJIapUHU 3bTHOOpra oJuo,

YHHUHT CX€MacuHu 3-pacM, a na tacBupiianmus. lllyHnan kenuH

BaJIHUHI KHCTHpH6 MaxXKaMJIaHI'aH KCCHUMMHJa TAalllKHW MOMCHTJIAP

TabCUPHIAH peaKkTHB e,

XOCHUJI  OYIIyBYM MOMEHTHUHHU

aHUKJIauMU3. byHUHI y4yH KyWUJard MyBO30OHAT TE€HIJIaMaCHUIaH

dolinanaHaMus;
T =0: -T +T -T -T +T =0
e 60 el 62 63 6’4
byHnnan:
T =T, -T, -T, +T, =
=28 -14 - 23 + 6 = -3 kH - m,
I yu 2 yu 3 yu 4 yu
T T,
O LY. IR PR /i
a) Q { X >
T N iy 1 5 N

a 8 a c

0) [T ITITITIITTIL] ININERENNERERENINE

3

H-

17

31

15,653

KH -



DHAM Xap Oup yyacTka HUXTHEPUM KECHUMUJArM HWYKHU
3YpUKHUIIl OypOBUYM MOMEHTHHHU XHUCO00J1ad Tornamu3. ByHUHT y4yH
KECHII YCYJIUAaH (oi1alaHaMu3:

1 —yuacTkaga: 0 <z < a;
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Il
~

ST, =-T, +T,=0 — T, = —3xH - wm;

1

2 —y4dacTkajga: ¢ < Z < a + 6,

Xr,=-T,+T, +T,=0 —

2

T,=T -T =-3-28=-31«kH -wm;

2 ey e,
3—yqaCTKaﬂa; a+e6<z<2a+ s,

ZTsz—Te+Te—Te+T3:O —

1 2

r.,=7, -T,+T, =-3-28+14 =-17 kH -wm;

3 €,
4 — yyacTKama: 2a + 6 < z<2a+ 6+ c;

xr,=-7T,+T, -T, =T, +T =0 —

4 1 2 3 4

r, = Teo—Tel+T62+Te3 =-3-28+14 +23 =6 kH - wm;

bepunran OypaidyBudM BajJHUHI XamMMa 4 Ta ydacTKacujaa
WYKM OypOBYM MOMEHTJIap Xuco0Jad Tonwiau. by nuku OypoBun
MOMEHTJIAPHUHT TYFPHU XUC0071a0 TOMWITAHJIMTUTA UIIOHY XOCHII
KWINII YYyH, CTEPKEHb OVII yUHIaH KEWWH siHa OUTTa y4acTKacu
Ooop ne6 dapaz KujIaMu3 Ba YHUHT KYHJAJaHT KECUMMAArd MUYKU

OypoBur MOMeHTUHHU T 1€0 Oenrunad, yHu XucoOIaimMu3:
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5 - yuacTtkaga: 28 + 6 +c¢ < Z;

ST, =-T, +T, -T, =T, +T, +T,=0;

3 5

ro.=1v, -1, +7, +7, - T, =

=-3-28+14 +23-6=37-37 =0

by BaJHMHT ydYacTKaJapuaaru HWYKU 3YPUKUII OypOBYHU
MOMEHTJIAQpUHUHT Ba pPEaKTUB OypOBUM MOMEHTHUHI TYFpHU
TONWJTaHJIUTUHU Owinaupaau. HOkopuaa XucoOJallHM YariJiaH
VHITAa Kapabd Oakapran »AWK, JIEKMH KECHIl YCYJIHHU KYyiuiao
XUCOOAIIHN YHIJIaH Yanra 0a)xapcak XaM Iy HaThXara KeJaaMus.

FOxopuna xucobnaHraH WYKM OYpOBYM MOMEHTJIAPHUHT
opJuHaTagapujiad ¢oiaanaHud, YHUHT 3MIOPACUHU KypaMus. by
W4k OypoBurm MoOMeHT T HuHr osmopacu 3-pacM, O Ja
KeJITUPWITaH. BypoBUM WYKM MOMEHTJIAp SMIOPACUHUHT TYFpU
KypWITQHJIUTUHU ydacTKajap uYerapacujard cakpaiuiapHUHT
yerapajiapra KyWWITaH TalllKK MOMEHTJIapra TEHIVIMTH XaM
KypcaTuo TypuOau.

2). Bagaunar Oypanumira OyiaraH mMycraxkamiuk mapTa (1)

dbopMmya épaamMua aHUKJIaHAIH:
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by epna r - aymanoK BaJHUHI PaJUyCH; 7, - BaJHHUHT

J

p
WIIIANl IIapouTura Oornmk Oynaran kodddument; W, = -

KYHIAJIAHT KECUMHHUHT KYTO KapIIUJINK MOMCHTH.
Banuunar Oukpaukka OViaran maptu (2) dopmyia €paamua

aHUKJIaHAIU:

0 =

IA
N

GJ adm : (2 ' )

p

byHna € - OupiWK y3yHJIMKKa MOC KeJIraH HUCOUM Oypasuii
Oypuary; ¢ ., - Uyn KYWWIKIIM MyMKAH OYJIraH HUCOWW Oypasuiil

Oypuaru.
Baguuar Oypanum Oypuarn (5) Ba (6) dopMmyanap

épaaMua XucooIaHaIu:

T -1
Vv = ——
Panuanna Oyica: GJ | (59
~ 180 T -1
I'pagycna Gyica: Yo TG, (64

BanuuauHr HucOuit Oypanum Oypuaru (7) Ba (8)

dbopMmynanap €paaMmuaa XucoOIaHaIn:

1% T
9 = -_ = —_—
Paaguan Takcum MeTpia | GJ (71)
p
180 T -1

. 0 = . 1
Ipajayc TaKCHM METpJIa: 7 G (8%)
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Dumu (5Y), (6%) Ba (7Y), (8Y) mu (11) Ba (2%) ra Kyiiu6, BanHuHT
MYyCTaXKaMJIUK Ba OUKDJIUK IIApTIapUIaH KEIHO YUKUO, YHHHT

IUAMETPUHM aHUKJIAll YUyH Kyluaaru gopmyiajgapra KeJiamMmus:

16 -7 . 180 -32 -T
d =3 , d, =4 :

”.Rs.ys Ba ﬁ.G.eadm |

DHau Oy IuamMeTpiiapHd XUCOOIaiMu3:

16 - T __ 16 -31-10° 496 -10°

dM = 3 = 3 = 3 =
7R, -7, 3,14 -130 -10° 408 ,2-10 °

3 -3 -1

\/1,215 -10 =1,067 -10 "m =10,67 cm =106 ,7 mm ;

| 180 -32 -T 180 -32 -31-10° 178560 -10°
s — 4 = 4 = 4 =
7' -G-0, 314°.0,8-10°-10°-3 23,663 -10 "

8 2

=9,32 10 "m =0,0932 m =9,32cm = 93,2 um ;

= 4\/7545 ,957 -10

Tabuuiiku Oy xmcobmad Ttommmran 9. Ba d. jgapmad
KaTTaCMHU Kapaja€TraH Baj Y4YyH KaOyJl KuiaMu3 Ba YHU 2-
Tajadard CTaHAapT YJIYaMHUHT KaTTacura TYJAupamMu3, S'bHU
auamMeTpuHu d =125 wu  1ed KaOyJl KHJIaMu3.

3). Bam kyHmalaHr KECHUMHUHHMHT KyTO  KapIIMIIMK

MOMEHTHHU Ba KyTO MHEPIMS MOMEHTIAPUHU XUCOOIaiiMu3:
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6 3

7z-d° 314 .12 5° , .
. =383 ,3cm > =2383,3-10 °w’;

Wp =
16 16
r-d* 314 .12 5" , P
Jp = - — 2395 63 cm - = 2395 63 -10 " ’:
32 32

OHJIM BaJHUHT Xap OUp ydyacTKacu KEeCHUMJIapujia TallKu

OypoBUM MOMEHTJIAp TabCUPUJAH XOCWUJ OYymaétraH ypuHMa

Ky4WIaHUIUIAPHU XUCOOIaiMu3.

1 — yyacTkana:

T, ~3.10° ‘
T = =—-7,86 -10 [la = -7,826 Mlla

" Wp 383 ,3.10 °

2 — yJacTKaa:

T, ~31-10° .
r, = - 80,876 -10 " [la = —80 ,876 Mila

° Wp 383 ,3.10 °

3 — y4JacTkaja:

T, -17 -10°

r, = = —=-44 351 10 " Jla = —44 351 MIla ;
Wp 383 ,3-10

4 — y4acTkaja:

T, 6-10° 6
r = — =15,653 -10 [la =15 ,653 Mlla ;

4 h —6
W p 383 ,3-10

by xucoOnaHraH ypuHMa KyWwIaHUII OpJUHATaJapu/IaH

doiinanaHnd Kypuiirad sIOpacu B-pacM/jia KeJITHPHUJIITaH.
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4). BajgamHr  ydyacTKa  dYerapajapujard  OypaJIHIil
OypuakiapuHu Xuco0Jiad TONMAMU3,0YHUHI YYyH BaJIHUHT

KYHJIaJJaHT KECUMUHUHT OMKPIUTUHU XUCOOIaiiMu3:

8

G-J,=08-10"-10" 2395 ,63 -10 ° =1916504 H - n ;

B kecuMHUHT A KecuMra HucOaTaH Oypanuill Oypuaru:

x  -3.10°1 0
Vo = : = : = 0,085 ’;

T GJ | 3,14 1916504

C xkecumMHHHT B kecumra HucOatan Oypanuin Oypuary;

180° T, 6.6 180° -31-10°.0,8 )
Ve = : = : = 0,742 °;
7 GJ, 314 1916504

J| kecumuuHT C Kecumra HucOaTad Oypaiuill Oypyar:

180° T,-a 180° -17-10°-1 0
Ve = ' = ' = —-0,504 *;

T GJ | 3,14 1916504

E KeCUMHMHI /[ KecuMmra HucOataH Oypanuin OypyarvHu

XUCOOJIaliMu3:

180° T,-¢ 180" 6-10°-1,7 0
v, o= : = : = 0,303 °;

V4 GJ | 3,14 1916504

DHAM ydacka derapajapujard  aOCONBIOT  Oypanuii

OypuakjIapuHU XUCOOIaiMM3;
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v =y =-0,085 °;

Vo, =V, +Vv, =—0,085 °_0,742 ° = -0,827 °:
vZM =v_, +v . =-0,827 ° _0,504°=-1,331":
v, =V, +v,, =-1331"+0,303" =-1,028".

by  derapamapparm  XucoOJlaHTaH — OpAMHATalapiaH
dorimamannO abcomoT Oypanuil OypyarMHUHT — SHIOPACHHU
Kypamu3. by smopanap r-pacmia KEITHPUIITaH.

5). DOHAM BaJHUHT YyYacTKaJapuJard HUCOUN Oypauii

OypUYaKJIapuHU XUC001a0 TOMaMM3:

v, ~ -0,085"
0, = = = —-0,086 cpao [ m;
a 1,0
v, —0,742°
0, = = = —-0,927 2pao | wm;
8 0,8
Ve  —0,504°
0, = = = —-0,504 2pao | m;
a 1,0
V.  0,303°
0, = = = 0,178 2pao | m.

c 1,7
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by xwumcobnaHran HucOui Oypamuin OypuakiapuiaaH
doiinanann0, YHUHT SIIOpacHHU Kypamu3s. by smiopa a-pacmia
KEeJITUPHUIITaH.

6). BayHuHT Hr KaTTa OypOBYM MOMEHT TabCHUP KHJIAETraH
2—y4acTKacu CHUPTU HYKTacHJaru OOIl Ky4JIaHMIIUIAp KyHuaarua

dbopMyna épaaMua TOMUIAIN:

o, 2+ O
X y 2

1 2
o =—+—\/(Gx—0'y) + 47 =
2

max/ min Xy
2

= /47, = i\/(—80,876 )? = +(-80,876 );

ByHIaH O ni =80 .876 Mlla gy o, = -8 ,816 Mla

min
OyHaa, o, =0 Ba o, =0 3KAHJIUTY YbTUOOPra OJUH]IN.

boill KywIaHUIIIapHUHT WYHAIUIIW Kyvugaru (hopmMyJiaiaf

TOIMJIA I
- 27, _ 2.80,876
o -0 0
X y
Bynjan 2a, = -9 " &ku a, = ~45°

Jlemak Gom KyuwraHumap * Ba Y Ykaapura 45° Oypuak

TaIIKWI KWITaH MalJjoHYalIap/ia TabCUP KypcaTap SKaH.

MacanaHuHr XamMma mapTH Tyjiaa OaKkapuiau.
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VI.Mynnapuxa:

I1.“Martepuasnap xkapmwiurun” ¢aHugan OaxxkapujiaaauraH

X.JILU. napunu 0akapum Ba XMMOSI KWJIHII TapTHOM......

4

1. Hazapuin kucvmm: Map3y. bypanumra unuraérran

CTEPKCHJIADHM MYCTaxXKaMJIMKKa Ba OMKpJHUKKa XucoOJall.

(ymyMuit 187110% R £ o)
IV. Amammii xkuemu: MaB3y: Bypamumra  wiiaérran

CTEp>KCHJIapHHU MYyCTaxKaM- JUKKa Ba OMKpPJIHKKA

b 47 (o010 721 1 1 ) IR
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VI — Xucod rpapuxk uvmuHM Oaxxkapuuira JOHP HaMYHAa
(Mags3y: bypanaérran crep:KeHJIapHU MYCTAXKAMJIUKKA
Ba OMKpPJIMKKA
b 47 (V11131 £ 1 | G 21

V.

P2 W1 £ 10) % 1y 1) E: ) 01

...32

VI.

AT 72 01 E: 1 0] 7 0 1
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