MATEPHAJIJIAP
KAPLUMJIMTUIIAH

MACAJIAJIAP
TYTIJIAMU

B. K. KAUYPUH rtaxpupu octuna

Oauli mexnuka yxys ropmaapu
marabarapu Y4y GKYye KyAAaHMa

Towxkenr
«Y36EKHCTOH»
1993



30.121
M 31

M 31

MarepHannap KapuUIHJIHICHAAH Macajaanap TYnaamu: O]
TeXHHKa VKyB IOpPT. Tajabanapu yuyH kyaa. [H. M. Beq
ases, JI. A. Beassekuit, 1. Y. Kynuuc Ba Gouwk.; B. K. Ka-]
YypuH Taxpupu octuaa.].— T.. ¥3bexkucroH, 1993.— 336 6.

ISBN 5-640-01275-7.

I. BeasieB H. M. Ba 6o1nK. 1

Tynnamza MmarepHaniap KapLIMJHTH KyPCHHUHr Gapua acocuit Gyaumy
JapH: 4Vy3UJHII-CHKHJIKIO, MYypakkKa® 3JpHKKaH X0JaT Ba MYCTaxKaMiH
Ha3apUACH, CHJKHII Ba A33HJHIE, GYypasull, STHJHII, MYPAKKal KapUIMJUK|
KOHCTDYKUMAJIAD 3JEMEHTJIAPUHHHT YCTHBODJHTH, IOKJaHHLIIAPHUHT [LHHA<
MHK Ba Y30K MYAJaT TabCHpHra TeTHLIIH Macajajap Gepuiral.

COOpHHMK 3ajay 1o CONPOTHBAEHHID MaTepHasoB: Yuel-

HOe moco6He AM5 CTYIEHTOB BTY30B.
BBK 30.121173

Ne 11—93

Hasonu

i HOMJY Y36eKHCTOH
2004030000—10

Pecny6nukacu Koi——
HaBnar kyTyGxoHacH. M 351 (04) 93

© «Y3BEKHCTOH» nawpuéta, 1993 #.



PYCYA HAIUPHUTA CY3 BOUIH

Tapcus kuauuaérran ywmby «Macanaaap tynaamu» CCCP ®A
Myx6up ab3ocu Mapxym H. M. Bensepunnr «Marepuannap Kap-
wHaMrugan Macananap tynaamu” (I1—XI nampaapH) KHTOGHHH
Oup Heya Mapra Kaiita uljiarad Ba TYJAAHPraH MyaJJjHdJap ToMo-
HOJaH Ty3uJaaH. By «rynuamsaa H. M, BessieBra Ternuiin 6Hp Heuta
Macaja xaM Oepuand, YHHHr «TynjgamMus» aaru acocufl CTpykTypa
Ba yMyMHi#l AyHanuw cagjauau. UyHuur yuyn H. M. BeaseBHuHr
LWIOTHpAJapy Ba XoAuMJapu Oyaran Myaanudnaap ¥3 ycrosnapu-
HHHT HOMMHHU €3HlIHK §3 Oypusapu, ae6 XucobJjagunap.

«Tynnam» acocan MacasasnapHu TanabGajJapHUHT y3/1apu euHll-
napd yuyH Mmymaxaanasran. llly tydaiau, marepuannap KapliHJH-
THHH YyKYpPpOK YpranyBuyusiap YyyyH KH3UKapJauw OyJaras aHya
MYpaKKa( Macasajap OyHra KHPUTHJIMaAH. DHr HaMyHaBHH Maca-
JlaJJaPHHHT euuMH Gepuagu. Xap XuJs waptaapra sra Oyaras Ma-
cananap Guaan Gup Katopia aesipad Oapua 6yaumaapaa yMyMHH
waprtra 3ra 6yjaran KoOMIJIEKC Macajajap cxemanap €KH pakaMJid
MabJyMOTIAPHHHT Ky Bapuantiapu Guaan Gepuinu. By macana-
Jlap KOHTPOJ Haap €k HHAHBHAYaJ yi TONIIHPHKJIAPH YUyH MYI-
XKaJsaaHaau.

«Tynaam» Matepuasnapu asTopsiap opacHpa kyfiupariia Tak-
cumaanaau: H. M. Beasies — Gab3u Gynumaappard aiipaM MacaJga-
aap, JI. A. Beasisckuit — 12—15, 24, 25, 27—29- § aap, . Y. Kun-
Huc —9, 11, 16, 23, 26-§ nap, H. IO. Kywenes —1—8, 43—45-§
aap Ba ujoBanap, A. K. Cunuukuit — 30—35, 37- § aap, B. K. Ka-
uypHH 6ab3u GyjauMaapaary allpuM Macajajaapra MaB3y Gepid Ba
«TynnaM» HH yMyMHuil TaXpHpOaH YHKADPIH.

B. K. Kauypun



BAPYA MACAJIAJIAP YYYH YMYMHUH
MADIAYMOTJIAP

Arap wMacana wapTtuaa Maxcyc Kypcatmanap O6y.amaca, YyHH
eYHLIa KYPCATHJATAH KaTTaJHKJapHHHT KyfHJard ypraua KHHMar-
JapHHu Kaly/a KHJHII JIO3HM:

CH cucremacuza

(H/m?)
TTynaTHHHT YY3UIHIT 8KH CHKHJIMILAATH 3JACTHK-
JIHK MOJLYJIH . E =210t
Anomuunft Ba mopamomuuuuuuﬂr 3713CTHKMK
MOZLYJIH e e e e E=0,7.101
Uy aHuuur 3/1CTHKIHK Monynn E=1.2101
MHCHHHF 3JIACTHKJHK MOLYJH E=1.i011
ErounnHr Tonanap 6¥fnab 3/1acTHKIHK Monynu . E =1.1010
[TyaTHHHT CHJXKHIIJAATH 3JACTHKAHK MONLYJH G = 8.1010
TIynaTHHHT XaXKMHH OFHDJIHTH .o v =7,8.10%
(H/m?)
IIgaaTeunr tmsmqnu KeHrafinii TeMmepaTypa
KO3 hHUKREHTH . . . o = 125.10"7
MHCHHHT YH3HKJIH KeHrafni TemnepaTypa Koacb
duuHeHTH . . o = 165.10—7
l'Iynaﬂmm‘ Kyﬂnanam‘ ne(bopmauua Koacptpuuu-
eHTH . . . . .. p =0,30



1 606.
BYAJAMA 4YYV3UJHII BA CHKHJIHIL

1- §. CraTtuk aHHKJaHAaAHraH cMcTeMalap

1.1. Byr MawmMHach UMJAMHApPH TOpLUIEHHHHHT aHaMerpu 40 cMm
(pacmra k.), HOpLIeHb WITOTHHHUHT JHaMeTpH 5,6 cM. ByrHuHr 60-
cumu 10 ar (1 ar=1 kr/cmM2==9,61.10* H/m?). MawnHaHUHr OHD
IODHUIH BAKTHAArH WITOKHHHT SHr KaTTa Ky4YJaHHIIM Ba Y3YHJHTH-

HUHT IIYHra spalua ysrapuimiy TonmuiacHH, LIITOKHUHr y3YHJHIH
75 cM, WITOKHHHT MaTepHaJi — myJaar.
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1.1- macanara oup

E 4 uw. Kyhnnarnya Genrunafimua: UWIMHADHKHT AMameTpn D = 40 cM, WITOK-
HHHT JHameTpu d = 5,6 cM, yaynwnurn [ =75 cM, GYFHHHr GocHMH ¢ =10 ar =
=10 xr/cM? = 9,81.105 H/M2, 37acTHKIHK MoAyau E = 2.108 kr/cm2 = 19,62-
- 1010 Hym2, Tlopwess i03k:

nD?
F= > = 0,785.402 = 1256 c¢m? = 0,1256 cm?

IllTokarn xyu (sangard OyF) Kyiugardua GyJaaam:

P =P .q=1256-10 = 12560 xr = 0,1256.9,81.105 = 1,23-105 H (cukuaum)

HITOKHHHT KYHAa aHT KeCHM I103H:
d2
Fa= :rc_4_ = 0,785.562 = 24,65 cm? = 2,465.1073 M2,

IIIToanm KYYJaHHIIHH TOMAaMH3:

P 12560

1,23 105
L — 51 20210 10t me,
F, 24,65 D0 KoMt = 10—

5

g =



Il TOKHHHT KMCKapPHIUH KYyHHAarlra Teur:

Pl 1256075 1,23.105.75.10—2
At = —— = ——i 0 (0191 oM = — -
EF? . 2.108.24,65 019l e = 062 1019.2,465. 10—

= 191.10—% m.

1.2. Arap mnoesf KOHMAAH KVY3rasaéTraefa Kyu/JaHHml NyJaTHHHE
OKYBUAHJMK YerapacHjaH OMIMAcC/Hrd Jio3uM GO¥J/ca, Temup HYJ Barod-
JIaDH TOPTKHCH BHHTH MaTepHa/Id YYyH CTaTHK Harpy3kaHd XucoOsauina
pyXcar STHAraH KywlaHuil kanfait oy/ume josum? OKYRYAHJIMK 4Yera-
pacunn op = 0,6 05, Mycraxkam/MK uerapacuu oy =50 H/mMM® 1e6

ojiamus. Iloess xofimaH TycaThaH Kysrajranjard KywlaHHUl acra- ce-
KHMH KYsFajraifariaH MKKKH MapTa KarTa OyJIMIIMHH XucoOra OJIHHT.

JKaso6: 1500 H/cm2,

1.3. banmangauru 3 M Gyaran 4ysin YCTYHHHHT KYHIAJaHI KeCH-
MH XaJKacHMOH Oymub, TallKd AHaMeTpH 25 ¢M, HUKH AHAMETpH
20 cm. Kosonna 50 kH «kyu Guian cukuiaau. KyHpanaur Kecum
I03U1ard Ky4/JaHHuIl, abcoMioT Ba HUCOUH CHKHJIHII HHUMAara TEHI?

JKaso6: 6=283 H/em?; AI=0,71 mm; £=2,36-10—4

1.4. EFou yCTyHHWHT KYHAaJaur KecumM goupa Oyaub, auamer-
pu 20 cm. Arap yuparu cuxkysuu Kyunanum 4 MIla pan ommaca,
YCTYH KaH4a 10K KyTapa OJIHILH MyMKHH?

JKaso6. 125,7 xH.

1.5. ymanok kecumau nymaart crepxkenb 100 kH kyuy Ouaan
uysunanu. Huc6uft ysadinmr 172000 gan omMacaHry, Ky4dJaHHlI
120 MIla maH owMacauru jgo3uM. CTepKEHHUHI Iy lHapTJaapHH
KaHOATJAHTHPAJUTAH 3HT KHUHK JHAMETPHHM TOINHHT.

JKagob: 3,57 cM.

1.6. HlaTyn axkpajsaguran KaJJIaTHHHHT HKKajga KHCMHHH OH-
PHKTHpaJAHTaH HKKH OOJTHAaH Xap OHMDUHHHT JTHAMETPHHH AHHKJIAHT
(pacmra gapanr). Hlatysgaru 3ypugumn P=128 kH,; Goar mare-
pHaaM y4yH pyxcar stuaran Kyusaanui [o] =600 H/cm2

Kasob: 37 mm.

1.7. JlBuraresb HUAHHAPHAATH Hil GocuMH (TallKH OOCHMAaH
opTHKYa Gocum) ¢g=10 aT, UHJIHHLPHHHT HYKH AHaMeTpu 350 MM
(pacmra kapanr). Arap GoJar MarepHaJH YyYyH pyXcaT STHJraH
Kyustanuur 40 MIlla 6ysca, KOOKOKHH LHJIMHAp A€BOPHra MaxKaM-
Jau yuyyH nuamerpu 18 MM Jju GositaaH kaH4a Kepak Oyaaau?

JKaso6: 10 ta 6our.
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1.8 Araip nyaat crep- somp 1 10kH 12 P
JKEHHHHT KYHJaJaHr KecHM : » - -
103acH 4 cm? 6GyJaca, pacM- ' 12
Ja KYpPCATHJATAHHAEK IOK- M 20
JIJaHraH nyJaT CTepxkKeHb
I—1 Ba 2—2 kecuMmJapH- 1.8- Macanara OHL

Jard  Ky4IaHHIIHH  Ba
YHHHT TYJHK ~ y3adHIOMHH aHHKJIAHT.

Ewuw. Crepxennu I—1I xecum Guian xaénaH KeCaMu3 Ba MacanaH, YHr KHC-
MHUHK Talnab 60pamMu3, Yanm KHCMHHH XaM Talllal 1060pHLl MYMKHH 31H, OAaTia
€UHMHH COLNANAIITHPHII YY4YH CTepPMEHHHHT KYNPOK Ky KYHHAraH KMCMH Tawsal
o6opunann, Koaran yan kucmuaarn Kyinaran 20 kH kyyHu MyBo3aHaT/aWl yuyH
1—1 KeCHMJArd HUKH KYYJapHHHT TeHT Tabcup 3TyBuucH xaM 20 xH ra teur 6y.iu-
Iy Ba YHITA, S’BHM KOJraH KUCMHLAH TallKM TOMOHra iyHanuwu josuM. llynnai
KHau6, I—I kecumpaa uyaysum sypukum xam N;=20 kH ra rtenmr. Ulynnah my-
noxasa 1opaTHG, 2—2 KecuMmpaaru 3ypHKH Xam uy3ysun Ba N,=2(Q kH ra renr
IKAWJIHTHHH aHHKJAAMMH3., DHAM KYUJaHHWHH TONHLIMMH3 MYMKHH. [-—I KecuM-
JaTH KyuJaHHLI

Ny 20000
o =t R =107 H/u?
=17 F ~ 4.10—* 0 Him
N, 10000
22 o= — e ——— — 9.5.107 H/m?
KECHMJa 52 Oy = 1103 5.107 H/m

Yan Kuemaard (| M y3yHAMKAArH) 3YpHKHII YHT KHCMAATH (2 M y3YHJIHKAATH)
3YPHKHIOFA TEHI OyJMaraHJurd yuyys xap OHp ydyacTKanaru Ae¢opMalHsiHH aJo-
XHIa-alOXHAa TOMHI J03uM. CTEpKEHHHHT TYAHK HedOpMAIHsCH aHPUM KHCM-
Japjarid AeopMallHsiapHH Kywuw fyau Guaan (ynap Xap XHa Huwopaax 6yaca,
anre6pank Kywuw Ayau GunaH) Tonuaaad. Ywoy xoana

Ny Nl 2.104.1
Al = Al Ay=—7F+—F=—"""—
1= A0t Al =T T = o410
o lot.4.10—% =0 M =~ 0,5 MM,
1.9. PacMaa Kypcatuiaran mysnar cTepeHHHHr Gapya ydacTKa-
JIapHAAard KyUJaHHMUIJIADHH Ba YHHHT TYJHK JAehOpMalUsCHHH TO-
nuHr. CTepXKeHHHHT KyHIalaHr KeCHMH 5 cMZ,

40 xt 40k 20kH

—_— 2
-—t

“

e (M v ] b ¢ —1—]

1.9- macanara oup

/Kaso6: Yan yuacrkana =80 MIla, ypra yyacrkaga 6=0, yur
yuyactkana o=—40 MIla, Al=0.

7



1.10. Pacmaa TtacBupaaH-

o
4cMm

N o -
gl g* ‘ Fag nyJaaT CTepP:KEHHHHI YHT
—t—— - - SOx/i  KHCMHAATH  KECHMH  SXJHT
N v AyMaJoK, 4an KHCMHAAru
ﬁ‘—zoma-— 40 crg —— KecuMH XxasaxkacumoH. Crep-

JKEHHHHT HKKajla KHCMHJATH
KyWIaHHIJIADHH Ba  YHHUHP
TYJIHK y3aHHIIHHH TOIHHT.

)Kasp6: Yan yuacrkaga o=>53,1 MIla, VHr yuacTkajga ¢=39,7
MIla; Al=0,132 mMm.

L.11. XanKacuMOH KYHAaJaHT KECHMJH NOJHITHICH TPYOGKAHHHT
TallKH AnametrpH 5 cM, y 2400 H kyuy Gunan uysuarad. Pyxcar
3THATaH Kywaauwuw 3,4 MIla GyJca, feBOPHHHr 3apyp KaJHHJHIH-
HH aHHUKJAaHT.

Kago6: 5 mm.

1.12 Qunamerpy d=30 MM 6ysiran TopTkH 3ypukumt P GunaaH
uysuaran (pacMmra Kapaur), 6y 3ypukum yuna 80 MIla kyunannwm

1.10- Mmacanara oug
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1.12- macanara oHg

ByXkyAra KeJTHpaAu. Arap FHIIT AEBOPHH 33ull, (MaXxajJud cu-
KHLI)Fa pyxcaT 3THJraH kywiauum | MIla 6yjica, kBaapar Lia#-
OaHuHT a TOMOHH KaH4a CM GYJHIIM JO3HM.

Kasob6: 24 cm.

1.13. Oun b=15 cm Oysiran érou 6pyc FHWIT jJeBOpra TupaJja-
A4 (pacMra Kapasdr). pr%}g)ﬂﬂﬁ
o e —— wy yun opkasau zxesopra 30 K

: g//:j"_///::’/://’d G6ocuM ysatunagd. Arap Opyc

s ”  @FOYMHM TOJIajapura KyHzajaH-

Lb-’ CHTa 33WJIHII YUYH pyXcaT 3THJI-

rai kyuaauumw 1,2 MIla, nesop-

HH 33WJIHLI Yy4yH pyXcaT 3THJI-

ran kyuaauuw 1,0 MIla 6yaca,

OpyCHH IeBOpPra KHPHTHJAJHTaH Y3YHJIHK @ KaHya OYJHIId Kepak?

BocumuH Gpyc meBopra Teruiu wo3acd 6yiia6 6HpP TEKHC TaKCHM-
JaHraH ne6 ¢apas KHJIUHAIH.

Kaso6: 20 cM.

1.14. Bpyc 75 kH 3ypukuir 6unan uysu/irad, y IHaMeTPpH 2 MM
JH cHMJapiasd ubopar. Tpocpars CHMJIADHHHT KHSJHIHHH XuHCOOTa

8
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oJraHAa pyxcaT 3THaAraH Kyuaauuw [o] =300 MIla, tpocnmaru
CHUMJIAD COHHUHH AHHKJAHT.
Kasob: 80 Ta cuM.

1.15. PacMaa kypcartu/iran crep:KeHb y3ura KyHH/IraH IOK Tab-
cupuaa 0,2 MM uysuaagd. AJMIOMHHHAHHHT 3/JaCTHKJIUK MOLYJH

Jem
Y4 £ bpormsa )
2 2 P x
=T — § g
 Arniorunu . , -
— J00t ~odee 1OCH e (D) C1g—oe M -

1.15- Mmacanara oug

0,75-10''H/m?, 6pousanuku 1,1 X 10" H/M? xabyn guauuran. IOk
KufiMatu P aHHKJaHCHH.
/Kasob: 36,7 xH.

1.16. KynpukuuHr nyjat ¢depMacura cHHali yuyH K KYHHJI-
raHaa dbepma sjemeHTaapuian Gupura Kyiinirad Ten3oMeTp Kypcar-
KHu/1apd opacujgaru ¢apg 12 mm ra teur 6yaau. TeHsoMeTpHHHT
6asacu (mepopMauus yauyaHagurau ysyHauru) 20 MM, yHHHT KaT-
taiaw Kosdduuuentn 1000, cuuanaérray saeMeHTAArH KydJaaHHUI-
HH QHUKJAHT.

Euum. Kyunauumny I'yk xonyHu 6yiiuua aHukaaiimus. AGcomor
geopMalUHd TeH30MeTp KypcaTulliapd (apKUHHHT YHHHI KaTTa-
Jawuu kospbunuedTura 6y AHHraHUra TEHT:

. £ 1000
HucOull nedopmauus abconror nedopMmauusnuur ac6o6Huur 6asa-
cHra pucbaTHra TeHr:

g =8 0012 4 90c6.
) 20

bus kuaupaérran KyuiaHHII;
0= Ee~2-105-0,0006 = 120 MIla

1.17. Arap karrajawuuy 1000, xucobnam anugaura 0,11 MM
O6ynca, xKyunauuin sca Kamuga 1,0 MIla auuknukna yadaHdind
jgo3uM Gyjca, mynar AeTaJHH CHHALI YYYH MYJKaAJaHTCaH TEH30-
METPHHHT MHHUMaJ 6a3acH KaHuara TeHr 6yjajnu.

/Kaso6: 20 mm.

1.18. Tuamerpu 1,2 MM Ju cumuu 6asacH 10 cM JH TeH30OMeTp
épaamusa 100 H ok Gunam cuvam naéitupa ysaiumu 0,08 MM Hu

Takua Kuiagu., CHM MaTtepudaad HOPMaJs 3JACTHKJIUTH MOAYJH HH-
Mara TeHr?

JKasgo6: 1,1 X 10! H/m2.

1.19. 100 kH 10kHu yauaranga kyHaasadr kecumu 10 cm? g
Jeranra KYHMJAraH TeH3oMeTp Xucobaapu ¢apkua 25 MM ra TeHr

9



6ynnu. Tensomerp Gaszacu 100 mm, yHunr karrajawtHpHuin 500,
Hly neranp MaTepHaJWMHHUHT 3JACTUKJIMK MOLYJH HHMAara TeHI?

Kasob: 210" H/m2

1.20. Y3yuaurn 3 M Ba auaMerpd 1,6 M au nynar cuMra mab-
JyM IOK OCHJTaHJa CHMHHHI uysujuwin 1,5 MM ra TeHr O6¥JaM.
Kefiug yura 1okHuur §3u ysyuaurd 1,8 M Ba guamerpu 3,2 MM MHC
cuMmra ocuaau. by xonma cumuusr ysafiuwu 0,39 MM HE TalWKua
Kuaau. Ilysar CUMHHHTD 3J1aCTHKJHMK MOAYJHHH OHJraH XoJaka MHC
CHMHHHT 2JIaCTHKJHK MOIYJHHH aHHKJAHT.

JKasog: 1,15 1011 H/m2,

1.21. llaxta KyTapruuynHMHT KaTard KYHAaJaHT KeCHM I03acH
100 mMM2? Ba y3yHJUTH Katak OFupaury OugaH tokjaHrauga 100 m
ra tenr 6yarau tpocra ocuaran. Karakka 3500 H pyna woknanras-
Ja TPOCHUHT y3aHuliu 3 cM ra TteHr 6yiau. TPOCHHHT 3J1aCTHKIHK
MOJYJHHH aHHKJIAHT.

/Kagob: 1,75 x 10!, H/m2.

1.22, HamyHann MabayMm 10K GHJaH 4y3WJHIIra CHHAll NafTHAa
6yinama pedopmauusium yauaérran TteHzomerp Ne 1 xucobaapu
¢apkn 10,4 MM ra, kyHAaJaHT AeOpMalUsiHH YI4aéTral TeH30MEeTp
Ne 2 Huku sca 7,8 MM ra teur 6yanu. Tensomerp Ne 1 HuHr Gasacu
20 mM, rensoMerp Ne 2 nuknu 60 mm. Mkkana tensoverprnuur Kartra-
JawtupHwin 6up xua. [layccon xoshdUINEHTHHH TOMHHT.

XKaso6: 0,25.

1.23. duamerpu 30 MM Ju AyMaqaoK KYHAaJaHT KeCHMJH NyJjat
CTEepXKeHb CHHAll MawpHacuzaa 125 kH sypukuin 6uaad 4ysuarad.
Tensomerpnap €pumamuna 50 MM y3yHJHKAA YHHHT y3afuwmu ¥i-
yanranga 0,43 MM ungkan, nnamerpu aca 0,007 mm ra yarapras.
CrepXeHb MaTepPHANMHHHT 3JACTHKJIHK MOIYJHHH Ba HyaccoH
K03 (OHUHEHTHHN aHHUKJIAHT.

/Kasob: E=2,06X 10" H/m? n=0,271.

1.24. Moayau E 6ynran Marepuanjan KHJIMHTAH KYHAaJaHr Ke-
cuMH F JIH MHIHYKa XaJKaHHHT ¢ HHTEHCHBJIHKAATH TEKHC TaKCHM-
JIJaHTaH HYKH OOCHM TabCHpUAa D AHAMETPHHUHI V3rapuil KaTTa-
JINTHHH aHHKJIaHT.

gD?

XKaeo6: AD = *—

2EF

1.25. beron peBopra nysarcrepixeHb KyiHHO KeTHATAH (pacM, a).
Yuu 4ukapud oaum yuys P=
20 kH kyu kepak. Ilynart crep-

oz %o

- ] e JKEHHHHT Y3YHJUrH Oyiiuua Oup
o, W 7 TEKHC TAKCHMJAHTaH MJaIHLI
-~ =], Kyuwiapn GyHra TYCKHHJIHK KHJia-
‘ au. CTepxeHb KYHIAJaHT KeCHM
. 1o3acn 2 coM?, yaynauru [=40

e 7 — I -
% cM, a=15 cM. CrepxeHb y3yH-
NS ¢/ aura  Oyiinua  KecuMJaapjart
S KYUJAHHIIJIAPHHHT Y3rapuur 3i-

1opacuuy (rpaduruig) siCanr Ba
1.25- macanara oun y3aliHlIHHHA TOMHHT.

10



E «um. CrepXeHb @ Y3YHJIHKAArH KHCMHHHHT HCTaJfaH KeCHMHJA Ky4laHHII

6up xua 6ynub, KyAuaariara Teur
o =0 2000y ipe pme
F 2.10—4

Crepxenb | y3yHAMKAArH KHCMHA2 MyBO33aHATJHK WAapTHIa Kypa HAAIIMII Kydiaa-
PHHHHF TEHT TabCHp 3TYBUMcH P Kyura TeHIVIalIMIIM Kepak. Macaja LapTara Kypa
6y kyu [ yayuaukia OHp Texkdc TapkaJsrad. Jlemak, 6y y3yHJHK OuWpJIHTHra Kyd
P=P/l 1yrpu Kenanu.

Crepxenb VHT yuu[aH x Macodajaru KecHMHH oaH6 kypamus. Bynaa kecum-
HHHT VHrPOFHIAA HMJAIUKII KYYIADHHHHL TEHT TabCHP 3TYBUHCH KYHHAarura TeHD
6yranu:

P
N=px=7x.

CTepeHHHNT 4Yal KHCMMHH Tauia6, MyBO3aHaT/IHK WAPTHIAH KoJaras JAr
KHCMHLA KecHMJAarH 3YpHKHIl N ra TeHMVIMTHHH XOCHJI KHAaMu3. Byuna crepxeHb
yur yunias x Macodalard KyunaHull KyAHJaruara Teur 6y/aanu:

) N Px
O(X)=—T=""=
F IF’

Crep:keHuuur ¥Hr yunxan x=0 6Yaranpa, yaap Hoara Tedr 6§naiu, YHr yuH-

Ian [ Macodanari KyyIaHHIl:

CrepKeHb y3yHMMTH O¥iiMua Kyunauuiliap 3mopacd pacM, 6 aa Gepuara.
CTepAKEHHHUHT @ Y3YHJIHKIAard KHCMHHIHT y3ailHiliu:
P, 20.105.15-10—2
Ala=_2 ————— =75.1075 m.
EF  2.1011.2.10™¢
Crep:KeHHHHT [ Yy3YHJIMKJIArH KHCMH Y3aHUIUHHH QHHKJAALl YYyH YHT Y49HAAH X
Macodana cTepKEHHUHr dX¥ Y3YHAUKIATH Y3NyKCH3 KHYHK KHCMHHHM aXpaTaMHs.
By kecumiaru aypuxuum onaun auukjanrad 3ad. UlyHza cTepxeHb yayHJAHTHHHHT
1Y Y3JAYKCH3 KHYHK KHCMHHHHT y3alHIIM KyHAHAarura Teur 6yJjaaau:
Ndx Px. dx

EF — I.EF
CrepsKeHHHHT [ Y3YHIMKAATH KECMHHUHT y3aflMIIHHK HHTErpajnail #§au Guiau
XOCHJA KH/1aMH3!

Adx =

¢

1 l

Pxdx P -10-40-10~2
Allzj-’Adx=S\ xx=_l=@_O—4L=].lo—4 M.
J [EF ~ 2EF ~ 2.2.1011.2.10*

0 0
ByTys cTepxennunr TyanK ysafuus Al Kyiiugarura Tewr 6yaanu:
Al=A,+Al, =1.107347,5.10"* = [.107¢ 4+ 7,5-1075 = 17,5- 105 m.

1.26. Ksaapat kyupanaur kecumau crepxens P=1500 H kyu-
Jap OujaH uy3uaagu (pacMra Kapadr). Y OUHK TeIUHK OHJIaH
(auametpu 2 MM) Gywawran. Crep:KeHb MaTepuaJd ydyd pyxcar
3THATaH  KywjaaHudw 100

MIla 6ynranina KeCHMHHHT 5 P

4 TOMOHM KaHYara TeH[ ——— ——Q— —- —r— %’E

GyauuIH 103uM? ol -G
Xaso6: 5 mM.

1.26- macanara oup
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1.27. 9un 20 cM Ba Ka-
auaaury 20 MM 6yaran ny-
JaT moJjoca y3 YKHAA XKOH-
Jawirad, OoJT yTaAHrad Aua-
MeTpH 25 MM JiM TellHK OH-
JaH  KyucuanaHraH.  Arap
noJjoca MaTepHaJIHHUHT MycC-

s

[ TaXKaMJIHK uyerapacu 480
—& MIla, sanac &koadduLHeHTH
| X 3 6yJaca, moJsocaHu KaHuya 10K
e 100) —sra /00—l 20 6HJaH YY3HII MYMKHH?
N - S = 2 Xaso6: 560 kH.

R - e || e ; o
B (R 7t S 1.28. TIynar nosaoca Gyi-

Jama kydaap OusaH 4Yy3uj-
i rag (pacmra Kapasr), y 3ak-
Jenxajnap yraaurad, auamerpd 20 MM JH Temwukaap GUIaH Kyu-
CH3JIaHTaH. Arap pyXcaT 3THAraH kKyunawuw 160 MIla G6yaca,
nojoca KaHAai SHI KaTTa 10K OHJIAH UY3HJIHUIH MYMKHH?

JKaeoo: 288 xH.

1.29. Pacmaa TacBHp/IaHraH KOHCTPYKUMS afipuM KHCMJIADHHHMHT KYH-
JanaHr KecHMJsiapH KBajpar/apian HOopar. Maxamiuil KHCHII 33Mira
pyXcar STHJraH KyWIAHHIIAD Ky#ujarnya OGyJraHaa KeCHMJAPHHHT
V/YaMHHH aHMKJaHT: nyJat yuyd [o.] = 140 MIla, uysan yuyn [o,] =
= 100 MIla, tow #yuumu yuyn [o,]=4 MIla, xapcanr Towpman re-
pusran aeBop yuy [o,] = 1,5 MIla, Tynpox xym yuyn [0,] = 0,5 MITa.
Harpyaka P = 1000 kH, KOHCTpYKUMS KHCMJIADHHHHI Y3 OFHDJIHIH XH-
cobra OJIMHMACHH. .

1.28- Macanara oun

{ o
Y24 k2774
Tgnam l l
7 Syt 0 [il I )
eXUCHORIONH . 2% ¥
mowt Syar ; 5
~ dacrmay ( 5 o 0 H
S T 1
A ! 1
— ] ]
S gymobay ‘
£Racks | |
2 /§ e A
) fogim Qe {7 b 1
1.29- Macanara oOHJ 1.30- Mmacanara oun

JKaeo6: T1ynar yerynaunr kecuMu 10X 10 cM, 4ysiH GOMIMOKHHHT
Kecumn 50X 50 cM, HYHuATaH TOW TOHAEBOPHHHHT KecHMu 82X
X 82 cM, XapcaHr TOWl TNOHAEBOPHHUHT KecuMmu 142X 142 cm.

1.30. Oduamerpu 10 cM Jn AOHpPa KYHAAJaHT KECHMJH HKKATA
YCTyH pacMia KypcaTHiranujex loxjaanran. I'OpH30OHTaJ 3/€MEHT-
Jap ycTyHJjiapra LUapHUpJu GHUPHUKTHpHATaH Ae6 (apa3 KUJaHJHK.
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HMkkana ycTyHHHHT 10KODH, YpTa Ba INAaCTKH KHCMJapH KeCHMJapH-
Aard KywIaHHUUIADHH aHHKJAHT.
XKasob: Bapya kyunaunwaap kucysuu (H/m?).

Yan ycryHaa Yur ycryHzma
IOkopu Kuemuga 8,3-105 IOxopu kucmuna 5,7-10°
Ypra kucmuga 21,6-10° Ypra gucmuga 1,3-10°
[MTacTku Kucmuza 15,3-108 [Tactku gkucmuga 20,4-10°

1.31. [Tapuun Muxsap yrajauraH TewHKaap OuJaaH KyuyCH3JaH-
raH ocMa AB xaBdau KeCHMHAArH Kyu/JaHHLIHH aHHKJAaHT (pacMra
Kapanr). C, D, E, F uykranapaa xoucrpykuusira 200 kH npau Go-
CHM TyLIaJH.

J)Kaso6: 65,9 MIla.

1.32. P=100 xH kyu xoHCTpyKUHSira pacMAa KypcaTHATaHHAEK
Tabcup KHJAajgH. DBapua crepKeH/JIapHUHT KYHAAJaHr KecHMH OHD
X4J 6ynu6, ukKuTa TeHr €Hau Oypuakauk 80X 808 nan ubopar.

c zZ ;
ST T &
| | | | WE
“——} N b 20t 11 et -2 111
Kecum m-n

mﬁ%ﬂﬂﬂxm
i S

1.31- Macanara oug 1.32- macanara oup

CrepxeHsapaary KyuJaHHIIHH aHHKJAHT.
Kagob: 0,, =30,5 MIla; o0,,= 40,6 MIla
Ogc =— 50,9 MIla; 6., =— 30,5 MIla

1.33. Vunapuna xoHsaumraH HKKHTA
apkoH BAC épaamuna ryna A Kus Te-
KHCIMK BD pa kyrapuamokaa (pacmra
KapaHr). ApDKOHJapHHHT NACTKH yuYJapH
pacMaa KypcaTHJAraHIEK MaxKaMJaH-
ran. ApKOHJIIapHUHT I0KOpH yuaapura P
Kyusap KyduaraH, Arap FyJlaHHHT OFHp-
aurd 3 xH, apkoH KyHaanaHr KeCHMH-
HHUHT HIH 103acu 1,17 c¢M2 Ba yHHHr Y4yH
pyxcaT »STHAraH kyujaHuuw [o] =5,5 1.33- macanara oHA
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MIla 6ysica, apKOHJNIapHHHT MYCTaXKaMJHIHHH TeKwupuHr. HMmka-
JIaHHII KydJapu Xuco6ra oNHHMa#iIH.

)Kagob6: 6=4,15 MITa< 5,5 MIla.

1.34. TeMup Hyn CcHTHaJHHH XapaKaTra KeJTHDaAHraH AuaMeT-
pu b MM Ba y3yHauru 600 MM Gyaram Nyaat cHM pacMia Kypca-
TUATaHJeK pOJHKJAapia KoHaawirad. Arap nyJat CHMHHHT CHTHaJ

Luzranee

—— 7 , Ji] N
| e S
%MN&;\V 74
oo - 6001 —_—

1.34- macanara oung

OJIAMJATH YUYHHHUHT CHJKHIWIH a=17,5 cM 6yaca, 3ypukuumr 2 xkH
6yJranpa OyJaT CHMHHHI CHTHaJ OYTKAcugaru YYHHHHT CHJXHIIH
A KaHYara TEHIVIMTHHH aHHKJAHr? CHMHHHT DOJHKJIAp Opacuparu
CaJIKMJMIHHH XaMja cHM OHJaH DOJIHK OpacHJarH HUIKaJaHHII
KYyUYMHH XHCOOra OJIMaHr.

JKago6: 0,48 M.

1.35. Bupu nynar, MKKHHYMCH MHCAAH KHJHMHTAH MKKHTA CHM
6up Xxua ysyHaukaa Oyaub, 6up xua Yk Oyitnua uy3zaguran Kyu
TabCHP 3TTHPHJATAH. Muc CHMHUHr auaMetpn | MM. Arap HKKaja
ciM Oup XuJ ysaica, nyJjgat CHMHHHT JHAMETPH HHMAara Teur?

JKaso6: 0, 71 MM.

1.36. bukp 6anka AB pacMaa KypcaTu/iraHujek MaxkKaMJaHTaH
Ba IokJanraH. banka nedopmaunsicunn xucobra onamaiimus. [Tyaar
CTEP:KEeHb | HHUHT KCCHMH
10 cm2, érou crofika 2 HHHT
kecumu 10X 10 cM, wMuc
CTepxKeHb 3 HHHT KECHMH
30 cm?2  Hykra C HuHr
NMacafHIIHHA aHUKJHT.

aso6: 0,5 mM=5-10"14
M.

7. 7777, 7
Z Ll

1.37. ¥Y3ynauru 5 M Jau
nyaatr crepxenb 250 kH
Ky4 Ouaan uysusara. Crep-
JKEHHHHI Xa)KMH  KaHda
KaTTaJaliHIIHHY aHUK-
1.36- macasnara oup JgaHr. Xoauca 3JIaCTHK ue-
rapajapia yraau.

Kasob: 2,5 cM*=2,5-10-6 M3,

1.38. Jlymanok KecuMau TOpTKWJaap I Ba 2 ra O6umkp 6pyc ro-
PH30HTAaJ OCHJATaH (pacMmra Kapaur). DpycHunr ae@opMalHsiCHHH
xucobra oamaiiMmus, [lebopManusinanraniad KeHHH XaM TOPH30HTAJ
KOJIMIIK y4yH 10K P TopTku I nam kanua Macoda a na Gymaniin Ke-
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pax? By xoana, arap P=30 kH 6y.aca, TopTkunapaars KydJaHHIL-
Jiap HuMmara teur O6ysnanu?

Kaso6: a=1,08 M, 5;,=33,0 MIla, 0,=44,0 MIla.

1.39. bukp 6pyc AB pacMaa KypcaTuiraHuJeK IOKJaHraH Ba
MaxkamJaaHrad. Toptku 1 nysnaTnaH KMJMHTAH, JHaMeTpPH 25 MM
JH AYMaJjloK KecHMJd, crofika 2 €roupgaH KuauHrad, 20X20 cm
KBajgpaT KecuMJsd, 6pyc A yuydHuHr nacafivmd B yuydHHHT Daca-

/)
20mm) *I

2
£
i

S

§ .

3 -,
7 7 e ) 3 }
g B £

‘J" 77777
1.38- Mmacanara oux 1.39- Macanara oug

HUMIIHAAH HKKH MapTa KaMpok Oyauiud yuyH P Ky4yHH TasitHuJaH
KaHnail x Mmacodana xofmamrtupum kepak? DBy xonga mykra C
HHHT macadumy | MM ra TeHr OYJHWH yuyH P Kyun KasHAal Ku#l-
matra sra Oyauwu Kepak? Llyuma Toptku I Ba croiika 2 jparu
Ky4IaHHIJIAp HEMara TeHr Gyjaaau? [opH3oHTaM cTep:KeHb 3 HHHL
nedopMaLHacH XHCOOra OJHHMACHH.

JKaso6: x=8,1 cm; P=414 kH; 0,=23,4 Mlla; ¢,=10,1 MIla

1.40. Bpyc AB 10 cM? 1o3ara Tteur 6yJirad Gup XHJ KyHAajgaur
KeCHMJIM yuTa CTep:KeHra ocuJraH (pacMra Kapaur). Arap crep-
JKeHJap nyJaartaan KHJAHHraH Gynca, crepxeunapiaard KyuJjaiuiil-
JapHn Xamaa A HYKTaHUHT KYYHIUHHH Ba fVHAJMMUIMHH aHHUKJAHT.
Pacmaa xypcarunranuaek Kyu 60 kH crepxkenn 2 6yinab #ynan-
raH.

s 2M by 7 M . 4 2B
Z A/ A e 7777 A /E
’ 4

2 .
7 3 2 3 é
; .
A 8 é
S ¥, g
60A'/N 7
1.40- Mmacanara oun 1.41- macanara OHR
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Kagob6: 6,=03=0; 06,=60 MIla, nykTa A rOpH30HTaJ CHIXKHI-
IH Ba cuaxumy 1,95 MM ra Tenr.

1.41. Erou Tupraknap AB (pacmra KapaHr) cyB yTkasMaliau-
raH TYCHKHH CyB TabCHpHJA aFJapHJHUIfaH cakaab Typaad. Tu-
pakJyap Xap 3 M JaH KeifHH KyfAujaran. Arap €éroy yuyd CHKHJAHUIra
pyxcar sTHJAraH Kyu’aaHdw [o] =3,0 MIla 6yaca, TMprakHuur ay-
MaJIOK KECHMHHH TaHJIaHT.

Evum. TYcHKHHHT 3 M y3YHJHKAAard KHCMHHH a)XpaTaMH3 (YH3Ma TeKHCJHIHra
nepreHAMKyYJap). AHa Wy KHCMHra GHTTA THpaK TYFPH KenaiH. T YCHKHHHT Wy KHC-

MHra TabCHP KHJ1aJHraH CYBHHHI' THIPOCTaTHK GOCHMH 3. T = 60 xH ra Tenr. ¥

FODH30HTa/1 AYHANraH Ba CYB YYKYDJHIHHHHT 1/3 KHCMHra TeHr GananfJHKAA, SbHH
cyB Ty6uaan 2/3 M na Kyitarad, TYcHKHMHr B mykTana THpakka GOCHMHHM, SIbHH
THPAKIard KMCYBYH 3YDHKMINra TeHT OOCHMHH pHuar KoHMjacH OViiHda TONaMH3.

2 40
P =60 ——=—kH
3.3 3
THpak xyEnananr KeCHMHHHHT 3apyp 103acH KyQHJarHra TeHT:
P 4000
F=—=—""-=44,5 cM?
[o] 3-30

THpPakHHHT IHaMeTpH:

d>2 V£—=2 B 75 u=7410-5 w.
n 3,14

1.42, CyB yrkaaMaliiuran TYCHKHH aFjapuJHIIAAH cakaab Ty-
paaMran KMs THprakJap OpacHjarg SHr KaTra HyJa KyHAHJIaAHTaH
MacoaHu aHHKJaHr (pacMra Kapar). Kus Ttupraknap éroupnan
KHJIHHTaH 6yaub, 1yMaJok KyHAaJaHT KeCHMHHHHr AHaMeTpu 15 cM
ra tenr. Kus THpraksap MaTepHaJMHUHT pyXcar 3THJATaH Kydaa-
Hulwu 2 MIla.

JKaso6: 1,88 M.

1.43. Toprkuaap I Ba 2 HMMr AYMaJOK KYHAaJaHT KeCHMH 1Ha-
METPHHHM aHHMKJaHraH (pacMra kKapadr). KHus TOpTKM MaTepHaJH
YYYH pyxcat 3Tuaras kyujaanuwHk 100 MIla ne6 onunr.

OO T e TA AT eT T DO,

i 1p

1.42- macanara ount 1.43- macanara oug
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1.45- macanara oup

JKasob: dy=25,2 MM: dy=42,4 MM.

1.44. KoHcrpykuuss ABCD mnoiaesopra
crepxenaap I, 2 Ba 3 épAamMulla Maxkam-
jJaHrad. KoHcTpykuus JgedopMauHsiCHHA
! & 7 xucobra oJamaliMus. KOHCTPYKUHSAHUHT

OFHPJIMIH Ba yHra Tyllagurau €sjama 60-
e 1 chp pacMaa g)"/pcaTgnraH. Arap [o] =100
1.44- macanara onn MIla 6ynca, croiikanap / Ba 3 xamia Kus
THpPAaK 2 HUHr (TYpTTa TeHr €Hau Oypuyak-

JIUKJAaH nbopaT) KECHMHHH TaHJaHT.

/Kaeo6: Crofika | Hunr KecuMu — Gypuakauk 80X 80X 8, kus
THPaK 2 HHHT KeCHMH — Gypuakauk 63X63 X6, croiika 3 KeCHMH —
6ypuakauk 32X 32X 4.

1.45. Kynpuk 6ankacu ¢epma octugard tolwl nofizesop A Ba B
ra pacMja Kypcatuiaraniexk THpananu. baaka ycruga Oup-Oupura
Gornanran Ba xap 6upu 150 kH gan 6yJiran 10k XapakaTJaHaaH.
Arap ¢epma Tarupard Tom NOHAEBOpP YYyH pyXCaT ITHATAH
Kyunanuw 0,9 MIla 6yaca, nolfineBop naaHga kBazapartiapiad H6o-
par 6yJca, IOKHHHF SHT HOKyJal BasusiTH yuyn depma OCTH Tofije-
BOPHHHUHT IJIAaHAATH YJI4aMJapUHH aHHUKJAHT.

JKasob: 55X 55 cm=0,55%X0,55 M.

1.46. Bukp crepxeHb (pacMra kapaHr) Kyu P 6uJjaH IOKJaH-
rag Ba yHu Avamerpu 20 MM JH AyMaJiOK KYHAaJaHI KeCHMAarH
Kusi nysaat toptku AB armapuaub
KETHIWIAAH ywsab Typaiu. IHT
Katra #ysa kyfumaaurad 1ok P HA
Ba Ky4Y KyHHJIaAuraH HYKTaHHHT

-

0

L 4

‘——fﬂ ,r-—————‘/j/‘f —_—
1.46- macanara oug 1.47- macanara oug
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1.48- macanara oun 1.49- macanara ouji

TOPU30HTAJ KY4HIl KHHMAaTHHH aHHKJIAHT. TOPTKH MaTepHasH yuyH
pyxcar stHiaraH kyunadHuur 160 MITa ra resr.

JKaeo6: P=20,1 kH: §=5 MmM=5-10-3 m.

1.47. PacmMaa KyTapuHul KpaHH KYpCaTHJATaH. YHHMHI TODTKHCH
AB xyupanaur kecumu 500 MM2 i NyJaT CHMapkOH XucoGJaHalH.
Cumapkon yuyn pyxcaT stuaran Kydaanuin 80 MIla ra reur. TopT-
KHHHUHT MYCTaXKaMJHK IIAPTHra Kypa, KPAHHHHT 10K KyTapyBuaH-
JIMTH (MaxkchuMaJs 10K P HHHr KUHMAaTH) HHMara TeHr?

/Kaso6: 66,7 xH.

1.48. 1Ok P uKKHTa cTep:KeHra pacMaa KypCaTHJITaHAEK OCHJ-
ran. Jlymanox KyHmgasaur KecuMuHuur auamerpu 30 mm 6yJaran
CTepKeHb | HHHT MaTepHaJu yYyH pYyXCaT 3THJATAH Ky4JaHHII
160 MIla nuamerpn 40 MM 6yiraH AyMajok KYHAAJaHT KECHMJIH
cTepXKeHb 2 MAaTEpPHAJNUHHHr pyXCaT 3THJAraH KydnaHuwu 60 MIla.
By xoHctpykuus kynu Guian KaHua 0K P ra Yyugally MyMKHH?

Kago6: 130 kH.

1.49. Orupauru P 6yaran Guxkp 6pyc AB XyT apKoH/aap cHCTe-
macu ACE, BDF, CD épnamujia
ocusarad (pacmra xapasr). ApKoOH-
JapHHHT KecHMH Oup xus 6ynub,
777 ) nuaMeTrpu 25 MM ra TEHI, KECHMH-

' HHHr Goijanu 103acH apKoH NepH-
METpH HYHAATH I03aCHHHHT (akart
P 75%HHN TAalIKHA KHJAagd. Arap
apkon yuyn [o] =10 Mlla 6yuca,
T ' 6pyc P HHUHT 3HT KaTTa OFHPJHTH-
S HH AHHKJIAHT.

A\
NSNS

SSARNRNSENNNNN

25 ntyh

4pm
\

Y

‘ f A Xaso6: 6950 H.
< r—-i 1.50. BUKp KOHCTPYKUHSHH NOH-
VAR wle nyaar

NN

i
I

ANANNUNRY
~

7w

/ JE€BOpPra MaxKaMJa#JAHraH
w, cTep:eHJgap (pacM, a ra Kapawr)
kyflugaruya sicajrad: cTepxeHb [
— typrTa OGypuakauk 50X 50XS
1.50- macasara oz IaH, CTepKeHb 2-— HKKHTa LIBEJ-
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gep Ne 12 paH crepxeHb 3— Gurra asytasp Ne 20 pan. Crep-
KenJgapAard Ky4JaHHIIHK Ba WapHUp K HHHD TYAHK CHJXKHLIHHH
aHHKJIaHT,

Ewunm. Crepxennaprary sypHKHIIIADHH aHHKJAALl yuyH yJapHH XaéjaH kKeca-
MH3 Ba KHPKHJraH xoilapuaa uysysun Ae6 dapas KHAHHALHTAH HOMabJyM 3YpH-
KHILJIapHH KYsIMH3 (pacM, 6 ra Kapaur). ['OpH3OHTaJ IOKHHHT TEHI TabCcHD 3TYyB-
uicH P=25X4=100 kH ra tenr 6yau6, mapuup K pan 2 m Ganaauiara Kyauaras.
Hlynnan KefiHH cTepXXeHJaplarH 3yPHKHLIIAD YYYH MYBO3aHATJUK TEHIJIAMAacHHH
BA IOKHHHT TEHT TabCHP 3TYBUHCHHHHT MYBO3aHATJAHK TEH[JIaMaCHHH TY3aMH3:

ZX=P—N;=0 6ynnan Ny= P
EmK =—P.2—N; -1=0. Ng=—2P;
Zm; =—P.2+N, -1 =0, Ny=2P.

Ulynpait kuau6, crepxennap ! Ba 2 yuyH 3YpHKHILIAD HIIOPACH XaKH-
Jary GH3HMHT TacaBBYPHMH3 TYFpH, CTepXeHb 3 YuyH 3ca HOTYFDH 6§/in0 uHKIH.
CopraMenTAaH cTEPXKEHIAPHHHT KYHAaJaHT KecHMJapH 103aJapHHH aHHKJai-
MH3. -

CrepxeHnb | yuyn F; = 4x4,80 = 19,2 cM2 == 19,2.107% m?;
Crepxenb 2 yuyn Fy = 2X13,3 = 26,6 cm? = 26,6. 10—4 m?;
Crepxenn 3 yuyn Fy = 26, 8 cm? = 26.8.107¢ M2,

3ypHKHINIAD KHAMATIADHHH BA KYHAAJaHlr KecHMJap [03aJapHHH OHaran.
X0Na CTepXKEHJapAard KyulaHHIJIapHH XHco6aal MYyMKHH.

= Y 599 MITa;
T ETE 192 a
P 2.10000
L= 2P 2:10000 oo pita;
Fy Fy 26.6
28 2.1
A W

Fy Fy 26,8
Iapuup K HHHr TYIHK CHKHUIHHH TOMHL Y4YyH ONAHH YHHHT TODH30HTaJN Ba

BEPTHKAJ CWIXKHIUJADHHH aHHKJIaHMH3. BHSHHHI' XO0JMa TOPH3OHTaJd CHJKHII
cTep&eHb | HURI yaaflHlIHra TeHr:

= 261.10—¢ u;

BepTHKaJ CHJKHILD CTepXKeHb 2 HHHT y3afiHIUHTA TeHI:

AlBepT =Al =2 = = s = 0,0376 cM = 0,376 MM =
= 376-10"¢ m.

Wlapuup K HHHP TYJHK CHIKHIUHHM TOMHIU yYyH TOPH3OHTaJ Ba BEPTHKal
CHIXKHILJIADHHHT T€OMETPHK HHFHHAHCHHH OJ1aMH3:

A=VA,,,+ A% gpr =1/0,2612+0,3762 = 0,45 nm = 45-105 m.

1.51. 10k Q wapuup-crepxkennu cucreMa ACB ra ocuarat
(pacM, a ra Kapahr). Crepxkeub AB plopaJlIOMHHHHLAH, CTEpXkeHb
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1.51- macanara oHx

BC nynarnau sicaaran. ITynat Ba qopanioMHHUN Y4yH pyXcaT STHI-
rad Kyujgasuw Oup Xxua Ba [o] =150 MIla ne6 oaunran. Crep-
XKeHJap KYHAAJaHT KeCHMJAapHHHHT I03aCHHH TaHJAHI XaM[a HYK-
Ta C HUHTI TOPH3OHTaJ Ba BEPTHKAJ CHJ/KHUIUJIADHHH TOTHHT.

Kgpcarma. Hykta C HMHI CHDKHIUMHYM aHUKJALl y4yH YHAa CTEPKCHJIapHH
aXkpaTaMH3 Ba YJapHHUHT SIHrH yayuaukjaapu AC, Ba BC, uu TacBupaaitMus, 6yHna
3cKH ysyuankaapuu Al,=CC; sa Al,=CC, ra garranawrupamus (pacm, 6 ra Ka-
panr). Hykra C HHHI SIHTH BasHATHHM TORHIUI YuyH Y3afTHDPHJITAaH CTEPKEHIapHH
HykTa A Ba B arpoduaa aftnautupu®, Gup-Gupura kenrupamus. Hykra C; Ba C,
éitnap C; C; Ba Cp C3 6yfivua cuaxuial, 6y éAJgapHH Kuuuk Gyaraud yuyn AC,
Ba BC, napra nepnenaukyJasip TYFpH uuankJjiap ne6 kabyn Kuaum mymxus. Lynga
KecMa CC, 6n3 Kuaupaérran cukuil A 6§naau. By KecManapHu BepTHKan GHaH
TaWkua Kuaran Oypuakad f Guaan Gearunab, TeHrnamanap CcHCTEMacHHH XOCHN
KHJIaMH3.

Al Al2

cos (¢, — B) T cos (@ —B) "

Uly remrnamanapnan f uu, cJurpa A HH Ba YHHHr BepPTHKaJ XaMIa rOPH30HTan
TIPOEKILMSANAPHHE aHHKJIAAMHuS.

XKaeob: F,. = 3,46 cM? Fg. = 4,88 cm?%;

Aop =26 My; A, =5 mm.

1.52. bukp 6Gpyc CD pacMaa KypcaTHIraHiek IOKJIaHIaH Ba
€rou Kusl THprak AB 6Gunam Mycraxkamaanrau. Bpycuudr npedop-
MauuscH xucobra OJIHHMaCHH.
Hykra D uuer nacafiumu ymauab
Kypuiaranga, y 3 MM ra TeHIVIHLH
aHuKJasau. Kusi THprakaaru Kyd-
JlaHMIIJIap HUMara TeHr? Arap Kus
THPTaKHHUHT  KYHJAJaHT  KeCHMH
2020 cm yauamam kBaipat Oya-
ca, Harpyska P HHMara TeHr?

)Kago6:6=4,33 MIla P=5738

1.52- Mmacanara oug kH.
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1.53. Pacmpaa tacsupsaHraH KpoOH-
wrednaa crepxkedp AC nyaataas,
crepxenb BC aca éroypan sicanras.
Pyxcat sruaram KywiaHuw nysaat
yuyd [o] =160 MIla, érou yuynu
[c] =4 MIla. TIlynar crepKeHHHHT
AyMaJlOK KeCHMH AnaMeTpH d HH XaM-
Xa €FOU CTepXEHHHHI KBAaApaT KecH-
MH TOMOHH @ HM TAaHJAHT, TYTYH
(y3es1) C HHHr TOPH30HTAJ, BEPTHKAJ

Ba TYJHK CHJ/IXKHLUIHHH aHHKJAHT. 1.53- macanara onp
Kasob: d =27 mm; a = 16,4 cMm;
Ay = 6,2 MM; A = 6,64 MM, A = 2,4 MM = 24 1074 M.

1.54. Pacmpaa tacBupianran kpouiwtefin P Kyuu GuJaH IOKJaH-
rai. Mkkana crepxenb nysnataan sicairal. YCTKH CTEpXKE€Hb HKKH-
Ta wseatep Ne 12 pau, nacTkucH HKKHTa AByTaBp Ne 24 nan uGo-
par. Uysuauwra #ya Ky#uaran kyunauum 160 MIla, cukuwmra iya
Ky#Auaran xysaanum — 100 MIla. Dur karra #ya gyéuiaran narpys-
Ka P Hu Ba Harpyska KyMHJATaH Y3€/JHHUHT BEPTHKaJ CHJXKHIIHHH
aHHKJIaHT,

XKaso6: P=348 kH, A =2,70 MM=27-10-*% m.

LU ///////I//////////'//// AL

1.54- macanara oua 1.55- Mmacanara oHn

1.55. Kyunanaur kecumu F=1 cm? 6yaran OHP XHUJ TOPTKHra
ok P=10 xH ocuaran (pacmra kapaur). TopTkuiap Monyaun E=
=1X105 MIla 6yaran 6up xua Martepuanpan sicaarad. IOk ocui-
rai HYKTAHHHT CHJIKHIIMHH aHHKJaHr. Arap 6ypuyak a=>52° 6yJca,
Oy cuaxkull KaHaaf yarapanu?

JKaso6: 0,2 cm. 2 MapTa kKatranauaiu.

1.56. InaMeTpu 6 MM Ba kaanakjaap opacuaaru y3ysjauru 30 Mm
6yaran nmyjar cTepxeHb YY3HJHUIra CHHaJa€TraHjaa pacm, a na
TacBHpJIaHraH AHAarpaMma XOCHM.aI OYAAH. Y3usiuw >Xoiuma OYinH-
HHHT AHameTpu 3,1 MM 3KaH. MaTepHaJHMHT WapTJaH Ba XaKHKHH
XapaKTepHCTHKAJapHHH aHHKJAaHT Ba XaKHKHH KyusaHHijiap AHAT-
PaMMacCHHH SICAHT.
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1.56- macanara oun

Equm. Nuarpammand xyanaH keuwpH6 (pacM, a), 6M3 yHH Ky PpaMH3KH, NPO-
TIOPUMOHAMIHK uerapacHra £ = 650 kr = 6380 H narpyska, okymuaniuk uwerapacu-
ra sca Pg, = 710 xr=6970 H Harpyska, MycTaXKaMmiHk yerapacira P, = 1150 kr=
= 11280 H Ba yaunuw momentdra Py.'= 610 kr = 5990 H narpyska Tyrpu kenap
3KkaH. HaMyHawuHr facTiabku KYHIaJaHT KecHM 103acH

nd? 3.14.62
F = ~4— = __Z— = 28,3 MM2 = 2,83.105 M2

TA TeHr GY/ATaHJHIH YYYH TETHLUIIM 1WAPTAH (KYHAAJaHT KECHMHHHT

pactnabku
1033CHra KeJITHPHJITaH) MeXaHHK XapaKTepHCTHKaJap KyHujarunapra Tedr 6§Jsialu:
Py 6380
MPOMOPUHOHANLIHK Yerapacu 0, = —— = ————— = 2,25.108 H/m?,
ponopionat PaH T ="F = 9 83-10-5 o
P, 6970
K
OKYBYaHJHK yerapac o, =— = = 2,46.108 H/m2,
Ry P Bk = TF T 283110
P 11280
MYCTaxKamlHK YerapacH J, == L b T 3,98.10% H/m.

Yula nporpaMMaHHHI Y3MAaH KJPaMH3KH, Y3HITAH HAMYHAHUHT TYJIHK KONAHK
ysaitu Al=5,8+43,3=9,1 MM 3Kan. By X012 ysHJIHIIZAH KeAHHTH HHCGHA KOJ-
UK y3aftuin Ky#uaarura Teur Gynanu:

Al 9,1
= — 100 = — - 100 = 30,3%.
l 30 %

Yaunuur xofinzard 6JHHHHHAT KYHAaJaHT KEeCHM 103aCH:

2
§ = — =—""" =17,55 M2 =7,55.10"8 m?
4 4

ByHaa ysunuminas KeflHH KYHAAJaHr KecHM HO3aCHHHHI HHCOHA KOJIMK KuY-
pafHu:

F—Fs 98,3—755
F 28,3
OHAM XaKUKMA XapaKTEDHCTHKAJApUM aHHKJAura VTamua, DyHHHT yuyH GHD TekHC
YerapaBHA KOJAHMK ysaiHw Al HH TonMm Jo3uM, JluarpammajaH KYPHHUG TypHO-

mukd, y Al . =58 MM ra tenr. Illyuga uerapaBHii HUCGHH GHP TeKHC KOJIMK
Y3afiHiml KYAHAardHH TaWKH1 KHAAQH:

’q)=

= 0,731 = 73,19;.



MycTaxKaMJ/IHK dYerapacHra TYFPH KeJaJuran XakMKHfi KydJaHHIIHH wy dopMynaa-
JlaH aHUKJafAMH3:

0, = 0, (1 +e, ) = 3,98-108 (1 +0,193) = 4,76. 108 H/mz.

Yauanw nafitHaary XakHKAA KyuwiaHHLI:

Xakukuil uerapasuil HHcOHA GHp TeKHC KOJIAHK y3aftHlWlHk Wy ¢opMyslajaH TO-
namua:

e, =In(l +¢,)=In(l 40,193) =0,1765.

Yauaumjgarn HHAcOHH XaKHKHIE KOJAHK ysafinHpg ymly ¢opMynajaH TOMAMH3:

i I
ey 1 =
tys =In T =" 0731

= 1,314,

Bepuaran Xakukuil xapaktepucTukKamap 6¥fidua pacM, 6 na KypcaTHaras xa-
KHKHIl KYYJaHHIIIap AHATPAMMacHHH sicaAMH3.

2- §. Cratuk aHuKJaHMaHAUraH cucTemaJgaap

1.57. Kanra teMup-6eToH ycTyHn KYHRAJaHT KECHMHHHHT YauyaM-
Japu 25X25 cm. ¥ xap GupuHudr auamerpu 20 MM gaH O6yaraH Ba
CHMMETPHK XoiMawran Typrra GyisamMa nyjar crepxeHaad HGo-
par apmartypa OHJaH TabMHHJAHraH. YCTyHra OGyinaMa KHCYBYH
Kydn 600 kH 10k kyinaran. BeTORHHHT 3/1aCTHKJIMK MOAYJH MyJart-
HHHT 3JIaCTHKJHK Moayauaan 10 mapra kuuuk Ae6 oaunraH. beron
Ba apMaTypajard 3ypUKHIUHH aHHKJAHT.

JKaso6: o4 = 8,1 MIla, o, = 81,3 MIla.

1.68. KywraBp Ne36 naH KuJHHraH KaJra
ycTyHua xap OHMpHHHHr kecuMu 20X20 cm g 4
HKKHTa OETOH CTepXeHb OHJaH KyuyaHTHPHJIFEH. AT
KywraBpaa kydafiTupuarynrada Oyarau 3ypH-
KHIIHM XaM Kyurasp Ba 6eTOH CTepxkKeHJapnaa |
KyuyaHTHDHJATaHAAH KeHWHTH 3YpUKHLIHH aHHK- |
aanr (arap P=1000 kH 6ynca). Bocum, pacmaa R
KypcaTtuaraHuaex, aGcosior GUKp SICTHK A op- l
KanH ysaTtuiaand. Iljnat Ba GeTOH 3JaCTHKJHK ‘ 1

]

moay.asaapi HucbaTtuHn 10 ra TeHr e OJHHT.
/asob: Kyualitupunryura kamap o, = 1615
MIla, xyuaiitupuiraggan xeiiwn o, =— 70,5 Mlla; .
06 = 7,05 Mlla. %
1.59. Crepxennapuunr pacmaa I, II Ba 1l N3G
yuyacTKalapuia KypcaTHITaH KecHMJapiaru 3y- N
PHKHILJIADHH aHHKJAHT. XaMMa CTepiKeHJap-
HHHT yuJapH abcoJloT OUKp MaxKaMJaHraH. 1.58- macanara oun
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1.59- Macanara oug
K asob:
Cxemanap
3YpHKuLI \ 2 6 B r A ¢ ® *
3 1 1 10 2 3 1
— —_— —_— 1 —_ — — —_—
M ‘ 5 | 3 3 11| 3 7 6
2 2 2 1 1 3 1
N 57373 Y |Tu T3] 7 6
\ 1 4| 5
Nom R ~7|7%

1.60. [uamerpu 5 MM siu Mapkasuifl nmyaar cuM Ba yHH ypab
Typran AHaMmeTpH 2,5 MM Ju TYKKH3Ta MHC cuMaaH ubopar Tpocc-
HAary 3YpPHUKHIIHK TonuHTr. CuMmJyaphuu Gup-Gupura mnapaJjJen e
onuHr. Tpoccmaru uysysun 3ypukuiu 5000 H ra tenr.

Kaeob: o, =60 MIla, ¢, =120 MlIa.
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1.61. IOk Kyiuarysra Kazgap
KV3ranMac Hykragap A Ba B opa-
cura (pacmra Kapar) KydsJaHma-.
raH xoJatjaru jdameTpu 1 MM aH
nNyJarT CHM TOPTHJTaH (CHMHHHT
XyCcycHil OFHpJIMTH XHcoOra OJHH-
macuH). Arap Hykra C HHHr Bep- 1.61- macanara ona
1MKan cuaxkuu  CC’'=4,5 cm
6ysca, cum Y3yHJHTHHHHT Ypracupard Hykra C ra kaujgaii Harpys-
Ka P kyium kepak Ba Oy X044a yHAAa Kanjial KyduJaHHLl Maigo
6ymanu?

Ewum. Kyu P Kyimiraugas KeituH cMM OHUTTa SPMHHHHr abCOMIOT y3aHHIIN
CB sa C’ B ysyuaukaap (papkura Tedr 6ynanu:

Al =V 1002+ 4,52 — 100 =0, cMm=1.10"3 m.
YHHHT HHCOHA y3afHIIH

oL _ 0001
=00 T

By Xonza cumiard Kywianpwnu ['yk KoHyHHaaH ¢ofifasiannG TOMaMH3:
0= Ee =2.105.0,001 = 200,0 Mlla

Kyunaunmen Guaran xoaaa CUMAari 3ypHKHIUHH aHHKJIaAMHU3!

3,14.0,12
N =o0-F =200 -—4-—— =157 H

Hykra C’ xyu P Ba uKkKkuMTA 3ypuKHII N TabcHpHAa MyBO3aHaTAa TYpajH.
Kyuaap yuGypuarn Ba C’ CB yuGypuardHuHr yXwamJaHrHAaH
Pr2 N

E = W TonamH3, GyHnan P = 2-4,5

= 14,1 H.
100,1

1.62. Kysraamac nykranap A sa B opacura (1.61- macanajgaru
pacmra KapaHr) guaMerpu | MM Jiu ny1aT CHM FOPH3OHTaJ PAaBHLIAA
TapaHrJaHMad TOPTHATAH

(cHMHUHT XyCcycHH OFHp- WIW T
JIMTHHH  xHcofra oJiMaii- } ¢

R_R 2
mHu3). CHM Y3yHIHUTHHHHT | BN s 7
ypracuzaru Hykta C ra 4,
1wk P xyiunagus. CHMHHHT % | Z 2222222

1=750

ysaliuun 0,5% ra erranga
y y3uaanu. Ly maiiTaa ok
P numara Tenr, Hykta C 1.63- Macanara oun

HHHI Tnacafulll KaTTaJurH

Ba CUMHHHI' MYCTAXKaMJIHK 4YerapacHHMHr KHHMAaTH HHMAara TeHI?
CuM napuuHjadran 6yau6, y3uadin naifitura gazap y ¢dakart sJac-
THK JedopMauusnasagu neb6 XHcoOJaHr.

MKaso6: P =157 H, CC’ = 10cem, o, = 1000 MIla.

M

1.63. Muc Hafiua opkanu nyaart Goar yTkasuaraH (pacmra Ka-
paur). Boar BuHTHHHHI Kagamu 3 MM ra Teur. Iafika 1/4 Gypam
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KHpUTHATaHAa OoJT Ba Halluajga Kaupall kyusJanumzap naupo 6V-
Jajgu?

/Kasob: ¢ = 127,4 MIla. o, = 36,4 MIla.

1.64. ¥Yayuauru 1,50 M G6ysaray 4yan LUHJAMHAPHHHT HYKH JAHA-
MeTpH 25 cM Ba [€BOPJAPUHHMHT KaJuHaurd 25 MM. LIHAMHADHHHT
€HJIapH KaTTHK KONKOKJap GuaaH énuaran O6Yiaub, yaapHUHT ypra-
cuiad myaat GOJT YTKA3u/AraH Ba rafikajap OWsaH KaTTHKJIAHTaH.
Iafikanap WyHYaJuK KAaTTHKJAAHTAHKH, OOJATAATH 4Y3yBUH 3§ PHKHIL
200 xH ra tenrsmawran. Cyurpa xap 6up konkokka 200 kH au uy-
3yBYM 3YPHMKHII Kyiinjaanu. Arap GoaTHUHT Kl y3yHauru 150 cMm ra,
KyHlanaHr xKecuMu 35 cm? ra teHr 6yJjca, 6oATHard Ky4JaHHLIHH
aHHKJIaHr.

JKaeob: 69,2 MIla.

1.65. M nafituga €puan6 ketran uysiH AUCKHH IOMIIOK IyJaT-
JAaH KMJMHran GaHpax TOpTHO Tys3aTHIU MyJKajnaHMogkza. Juck-
HHHT TallkH auamerpu 80 cM ra rteHr. YTKasuul yuyH 6aHaax Kus-
AMpuiagu. Arap VyTkasrangan KefiHH GaugaXjard KydJaHull
100 MIla ra Ttenrnamumu Jg03uM GyJca, KU3AHPHJATYHIa Kaznap
0aHIaKHUHT HYKH AHAMeTpPH HuMara Teur Oyaumu kKepak? [uck-
HUHT OaHjaxKra uucbaran 3aaBOPJHrH Tydaljau auCK AedopMalus-
JlanManjan ae6 OJIMHT.

JKaeob: 79,96 cm=79,96-10-2 M.

1.66. Buxkp Gpyc yura cTepKeHra OCHJCaH Ba pacM, @ Aa Kyp-
caTHJATaHeK IOKJaHraH. BpycuuHr nedbopmauusiciiu Xucobra oJ-

~ %

ﬂ,' o A
- 100m~| ﬂ,fﬂal- 7]

P=30k

4

1.66- Mmacanara oup

MaitMu3. CtepxeHb | MHCHaH, KecHMH 1 cM2, cTepKeHb 2 nyjiaTnaH,
Kecumu 1,5 cm?, crepxenb 3 amomunuiinal, kecumu 2 cm? Crep-
XKeHJapJari Ky4JaHHUJapHH aHUKJAAHT.

Eyum: Bapua sypuKHIIIAp uysyByn OYAHO, CTepKEHAAPHUHT AedopMaLisichlal
KeHUH 6pyc pacM, 6 Ja TacBHPJAHTaH SIHTH BAa3HATHM drajnaiiau ne6 dapas xuna-
MH3. MabiyMmkH, siccH mapaJsjes Kyuiap cHcTEMacH YYyH cTaTHKaja dakar OuTTa
MYBO3aHAT TeHIJlaMack MaBxyl. llly HKKH TeHrN1aMaHH Ty3aMH3:

1) Zmy =—N,-1,00 — Ny-2,25 4 P 1,50 = 0;
2) mpg = Ny-2,25+ N,-1,25 — P-0,75 = 0.
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VuuHun 3apyp TEHIJIaMaHH Ty3Hill yuyH AehOpMaUHATapHH KYpHO YHKAMH3
(pacm, 6). PacMaa TacBHpJaHran TpaneuHsaiaH KyAuAard MyHOCaGaTHH Ty3HU
MYMKHH:

Aly—Al, Al — Al

2,25 1,00

YHu KyhAugard KYpHHUIUra KENTHPAMH3:
1,25 Al; — 2,25 Al + Al; =0.

By Teurnamaga AebopMaudsnapui 3YpPHKHULIAD OpPKaaH HpoAanaiMus:
N,-200 N,-150 N3-200

1 —2.2 =
25 g 52-106.1,5 0,7-108-2

KucKapTupuaranfan cyHr KyAHIarHHH OJNlaMH3:
3) 2,5 Ny — 1,125 Ny + 1,43 Ny =0.
1, 2 Ba 3 TedriaManapuu Gupraaukia eun6, KyHHAAarHJapHH XOCHJ KHJIAMH3:
N,=0,018 P=0,018-30000=550 H;
N,=0,568 P=0,568-3000=17050 H;
V3=0,414 P=0,414-30000=12400 H.

Ousunran KHAMaTJapHH TEKWHPHO KYpaMH3:

3, N = 550 + 17050 ~}-12400 = 30000 H=P.

Crep/kennapiaard KyulaHuuUllap Terdluiyya KyfduAaruaapra Tedr Gyaanu:

Ni 550 N, 17050
o = FI: - = 550 H/cm?, g, =F_: = 1—’5-* = 11350 H/em?
Ny, 12400
Oy=—7 == —/= = 6200 H/ 2
= > oM

1.67. Crepxkensap I, 2, 8 pmarn 3ypHKHLIIADHH AaHHUKJAHT.
HItpuxaanran saeMentaapuu abcosor 6ukp ne6 xucoGaaur. Crep-
KeHNap KYHAaJaHT KeCHM 03ajapu pacMaapia kypcatuaran. bap-
ya CTepXKEeHJap MaTepUa/VIADHHHHT 3JIaCTHKJIHK MojyJ/aapu Gup
XU

JKaeob:
T Cxemanap 6 2 .
3¢puKHw \ a 8 e
v S N - '
! 5| 6| 3| 5 3 2
2 2 2 1 1
N == - —_ 0
z 5 3| 3 5| 3
2 1
¥ 3| %
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1.68. KBaapaT KkyHaasaHr KeCHMJH TeMHp-6@TOH YCTYH TypTTa
nyJjar crepxeHb Gusan apMmarypaJasrad. Ilyaat cTepxeHJAapHHHT
KYHJanaHT KecHM 103acH yCTyH KyHpasnaur KecHM losacuuuur 1%
MHH TallkuJ Kujaaad. BeToH yuyH pyxcar stuaran Kyuianum 6 MIla
ra, apmarypa yuyH 120 MIla ra renr. [lynar Ba 6eTOH 3JaCTHK-

| tﬂ d
/-
(vasitvtrtatsty. 77,
‘~~u — O b g i—a—Lu-—l—u—‘?a—l
o ¢

1.67- macanara oun

JuK MoayJsaapuHuur uucGaTtu 10 ra Tenr, ycrynra 1000 xH narpys-
Ka TyWaAH. YCTYH KeCHMH TOMOHJIapH Ba CTEPXKEHJapHHHT JHaMerT-
PH KaHuara TeHr 6YJadlIM JI03HM? MaTepHaJHHHT XOJ4aTHHH 3J1aCTHK
ne6 xucobaanr.

JKasob: a=39 cm; d=22 MM=22-10-3 m.

1.69. Bukp 6pyc KyHaajaaHr kechMH Oup Xua 6yaran Ba GHp
XHJl MUTEpHAJIAaH sicajraH cTepXKeHJap cHcTeMacH €plaMHia Max-
KaMJiaHTaH (pacMra Kapasr).
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1.69- macanara oux
Vauam x HHHT KHAMaTaAapH:
Baplaut
1 0 0 0 0 0 0
° a a a a a
2 a 2 2 a a
2 2 2 2 2
3 a a a a a a
4 3 3 3
= A =
2 2 2
5 2a
P =180 kH Ba [0] = 160 MIla ne6 o6, CTepxKeHnap KYHAAJIAHT
KECHMH [032CHHH aHHKJAHT.
JKasob:
CxeMma } a ‘ 6 l 8
Bapuaut 1 2 3 4 5 t 2 { ] 2 3
Kecuu 103a- ‘
cu, cm? 10/6,87(3,75 |6,24 8,75( 10,12{7,33) 4,5 | 9,37 6,56 | 3,75

29



Hasomu

|
Cxema 2 7] e ' 2 3 u
Bapuaur 1 2 3 4 1 2 1 2 3 4
KecuM 103a- 5.
¢y, cm? 916,7514,5(2,25 9 18 9 18,75(7,5|7,5(3,75(1,87 |~
1

1.70. Buxkp 6pyc AB yuta TOPTHKra OCHJTaH Ba pacM, a Aa
Kypcaruarauujek Ky4 P GujaH IoKaaHrad. Arap TopTKH / nyjart-
JaH, TOPTKH 2 MHCIAaH sicajran OYjca Ba TOPTKH 2 HUHT KYHAAJaHT
KECHM 103acH TOPTKU [ HUHT KyHJaJaHI KeCHM l03acHJaH y4 MaprTa
KaTTa 6yJca, TOPTKH 3 AlopajioMHHHHAaH sicaaran Oyjca Ba YHHMHT
KYHAJauT KeCHM l03acu TOPTKH | HHMHI KYHAAJaHT KEeCHM l03acH-
JaH HKKH MapTta Karra 6yJca, TOPTKHJIADHHUHT KYHAAJaHr KeCHM
103aJ1apUHA Tanjgaur. PyxcaT 3THATaH KyWJIaHHIIJIAapHH KyHHAaru-
Ya OJMHT: myaat yuyH: [o]; = 160 MIla, muc yuyn [oly =60 MIla,
nropamomuuuil yuyH [o], = 120 MIla.

<
i i -
ke Zeriiiiiig 5
AL— P
a EL(HJ
i
P =300xH
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1.70- Mmacanara oun

Equm. Yura TOPTKMHHHT XaMmMMmacH uysuira ae6 ¢apaz Kuaamus. Bpyc AB
IOKJaHTaHAaH KefiHH pacM, 6 1a TacBHpJaHraH siHru Basusr A’B’ uu sraanabinm.
TopTKWJIAp OCHATAH HYKTaJapJard TErHIULIH peaKlUHSAJapHHHT HYHANHIH XaM 11y
pacMaa TacBupJanran., MyBosaHaT TeHrJaMachHHM, sbHH HykTanap C Ba D ra nuc-
GaTad MOMEHTJAp {IHFHHIUCHHH TY3aMH3:

Nm.= N,-1,5a 4 Ny-2,5a — P-a =0, )
Nmy =N, 2,56+ Nya— P-1,5a =0 @)

Bapuya TOpTKHJapHHET ysaliulinHa Kyifiuaars GOFAHKJHK OuiaH GOFJall MyM-
KHH:
Aly,— Al Al — AL .
= , Gynnan 2,5 Al,— Al — 1,5 Al3=0.
a 1,5a
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By Teurjamafard ysafiulinap xuAMaTaapuu ynapuuHr Hdoganapu Ouaau
anMalTHPAMHS:

Ny-h N,-0,6 4 N;-0.7 &
Al,=—~l——, Aly = 2" pa Aly= —>——.
E, .F,y Ey-F; Eg-F,4
Ulynpa
N,-06h Ny-h N;-0,7-h
9.5 2 L N —
E,-F, E,.Fy Eg-Fy

Fy=23F, Ba Fg = 2F, nururn xucobra oJIaMH3 Ba OXHPrd TeHrJiamara 3.1aCTHK/IHK
MOXY VIADHHHHT KHAMAT.1aDHHH KyIMH3:

N,-06h  Ny-h _ NyOTh
1.105.3F,  2.105F, ' 0,7-105.2F,

2,5 3)

KRcKapTHPHULIAP Ba cONKANAITHPHILJIADHK Gaxkaprauiad cyur Teuraamanap (1),
(2) Ba (3) Kyfujaru cHcreMara KeJTHPHJIAadH:

1,5 N, 2,5 Ng==P.25 N, 4 Ny =15 P.N;— N, — 1,6 Nyg=0.
By cucTemanu eyn6 KVAHAATHIADHH XOCHJ KHJAMH3:

N;=0,39 P=0,39-300000=117000 H;
N,=0,52 P=0,52-300000= 156000 H;
N3=0,09 P=0,09-300000=27000 H.

MycTaxkaMJHK WapTAAPHAAH KeAHO WHKHIraHAa KYHAAJaHT KeCHMJIADHHHT Kyfu-
JlarH 103aJ1apH eTapad 6ynapan:

Ny 117000 N 15600
1 =7,32 cm2, F,> —% 5

[0, 1 160

> = 26 cMm?,
[0y |
N, 2700

8 = S — =2,25 cm2.
S, ] 120

a>[

Fy
JlexnH 103271apHH MyHOCa6aTnapy WapTHAATH GepuaraunapHu GaXapvul Kepak: Fo
1

26 F
=3 >3 Ba F_s <2 G6yaramaurd yuyn Aactnalku 103a cupatuga F = 26 cm?
’ 1
uy ogamus. ynna
F, 26 2 2
2 = .26~ 17,33 cm?

By i03ajapHHHr HKKajJacH XaM MYcCTaxkKaMJWK wWaptiapu 6yfinua sapyp toszajnap-
Aau KaTra, GydHra aya Kyiuw MyMKdH. Arap 6us AacTaabku 1o3anap cHaTUAa
MYycTaxKaMJHK WapTAapuAaH oJHHraH 'F; Ba Fj 103ajnapuy Kaby/a KHAraHuMu3la
34, Gepuarad MyHocabaT/iapra pHOsi KHJHHraHia OOIIKa TOPTKHJAap KECHM 103a-
Japu MycTaxKaMJHK lapTiapuia U§a kyfiuarandan Kuudnk 6ynapad. Ilyupgai
KHJIHG, y3ui-kecua ywGynapuu Kabyn kuiaamus: F1=8,67 cm? F;=26 cm? F3=
17,33 cm?

Crepxennap 2 Ba 3 ra TYyAMK IOK TYLUMac/JHTH, CTaTHK aHHKJaHMaHAHraH
cucTeMasiap yuyH Xapakxtep.au. Dynnaafi cucremanapia, ojaTia, ¢akar 2HI KYUCH3
3BEHOJMADPTHHa YerapaBuil KyuwlaHHW GHMad Miusaiad. Busuudar xonza Gyunait 3seno
TOPTKH 2 XucoBaHalH.

1.71. Bup Hykraga WapHHpAH OMPHKTHPHJATAH YYTa CTEDPXKEeH-
HHHT KYHAaJaHr KecuMu OHp xua (pacMmra kapaHdr). [o]=160
MIla ne6 oau6, KYHAAJIAHT KECUM IO3aCHHH AHHMKJIAHT.

JKaso6: 3 cM2=3.10-* m?
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1.72. Buxp GaakaHu TOPTKUJAAD pacMAa KypcaTHJAraniex yul-
aa6 Typaiu. DHPUHYH TOPTKHHHHT KYHAaJaHT KECHM I03aCH HKKHH-
YUCHHHKHAAH HMKKH Mapra KaTtta Oyauiiu J03HM. TOPTKHJIAapHHHT
MaTepuaJH YuYyH pyxcar aTuiaraH kyuiaHum [o] =160 MIla
Ka0ys KuJuHraH. TOPTKHJIapHHHT KEeCHM 1032CHHH aHHKJaHT.

MHasob: Fi=7,5 cMm2, Fu=3,75 cM2.

’,

e

l‘*/ﬂ ket 271 —tnfea— 511
Y p=120011
1.71- macanara onp 1.72- macanara oup

1.73. KpoHuiTeiHHHAr yuTa cTep:KeHH GHp XHJ MaTepHanlaH
sicajaraH (pacMra KapaHur). Bupudun crepXXeHb KecHMH 2 cM?, HK-
KHHYHCHHHKM 3 cM? Ba yuyuHuucHHUKH 4 cM2. CTepKengapiara Kyd-
JIaHHILJAPHH aHUKJIAHT,

JKaeob: o, = 126,8 MIla, o, = 26,8 MIla, o, = 86,4 MIla.

1.74. 103acu 5 cm2 6ysaran 6up Xua KYHAAJIaHT KeCHMJH OemTa
nyaar crepxeHnad ubopar cucremaiardn C HYKTAaHHHT NacaiHUIH-
HH aHHKJaHTr (pacMra Kapasr).

JKasob: 0,805 MM~895-10-° m.

100Kt

1.73- macanara omug 1.74- Macanara oug

1.75. BHKp KOHCTPYKILHSHH yUIab TypajuraH TYpPTTa cTepIKeHb
(pacMra KapaHr) 6up XuJ MaTepHaJjaH sicajrad Ba GHD XHJ, SbHH
F =25 cM? 103aau KyHpasaur Kecumra sra. YJapiaard KydJaHHIL-
JIapHH aHHUKJaHT,

XKasob: o, = 133,0 MIla, o, = 52,5 MIla, o, =52,5 MIla, o, =
=—133,0 MIla.
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1.75- Mmacanara oug 1.76- Macanara ougn

1.76. Bukp cTepXeHb 1eBOpPra wapHup (pacMra Kapawur), nyaar
TOPTKH Ba €Fo4 THpaK €plaMujia MaXKamJjaHraH. Arap THpaK Ke-
CHM 103aCH TOPTKHM KecHM lozacuaan 10 mapra karra OYJHIIH JIO-
3uM G6yJica, pyxcaT 3THIraH KywJanuHuuiap sca nyJaar yuyd [o] =
=160, MIla, érou yuyn [o] =6 MIla 6ysca, TOPTKH Ba THPAKHHHT
KeCHMHHH TaHJaHT.

Kasob: F =50 cm?, Fy =500 cm?.

1.77. PacMpa TacBUpJAaHTaH KOHCTPYKUMsiia crepxeHb [ uVsnnan
acanrat ea [o,] =80 MIla, crep:kens 2 wmucian scajraH Ba [0, =

= 60 Mlla xamna crepxenp 3 nyJsaTiaan sicajral pa [o,] =120 MITa.

Crepxensiap I Ba 2 KyHIanaHT KeCHMJIAPHHHUHT o3asiapy Gup XHJ, CTep-
eHb 3 HHKH 3Ca HKKM MapTa KnuukK. CTepsKeHJapHHHI KeCHMJAapHHH
TAHJAHT.

Kaeob: Fy =F, = 24,6 cM?, F;=12,3 cm?.

1.78. Pacmaa TacrupJaHTaH KOHCTPYKLMsJa CTepxkeHb 1 nynariaH

AcanraH Ba KecuM 1o3aci F = 10 cM?, cTepxkeHb 2 MHcaaH sicanral

Ba KecuM to3acH F, == 20 cM?, pyXcaT STHraH KysJaHHILVAp: OyJaT

A A AR

g

7

’

/

5GkH

1.77- macanara oug 1.78- Mmacanara oA
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1.79- Macanara oun 1.80- macanara oHp

yuyH [6] = 160 MIla, muc yuys [c]==60 MIla, 3Hr KaTTa IOKJaHHI
P Hu aHHRAHT.

XKaso6: 328 kH.

1.79. Buxp koHCTpyKLHs Mofzesopra IUApHHP Ba HKKHTA CTepKeHb
épaamuia MaxkamsawraH (pacmra Kapaur). Crepxenb [ nysartaau
Acaaran Ba [o,] = 160 MIIa, crepx2us 2 uyaugan scairad Ba [o,] =

= 100 MIla. YnapruHr kecum iosanapu Terumuimua F, = 30 cM?, F, =

4
= 50 cm®. Makcaman #y1 KyiAunaaurad IOKJIaHALL P HH AHHKJAHT.

JKaso6: 1125 xH.

1.80. ¥Ypracura Kyd P=1620 xH KVitnaran aGeomor Gukp Gai-
ka AB CHMMETPHK KyHmaraH yura kaira croiikara tasnaiu. Yer-
Aarn crofikasap GeTOHAAH KUJIMHIAH Ba KBaJpaT KeCcHM yJuamJja-
pu 30X30 cm, ypraparu crofika ErougaH KHJHHTAH Ba TYFPH
TypTOypuak kyHzanaur yayamaapu 15X 30 cm. Crofikagapaaru Kyu-
JIAHHUIJIaPDHH aHUKJIQHT.

BeTOHHHHT 3JaCTHKJIMK MOAYJIHHH EFOUHMHT 3JIACTHKJIHK MOXY-
JHIAH HKKH Mapra Karra ge6 OJIUHT.

Kasob: cg =8 MIa. o, =—4 MIla.

1.81. KBagpar nauta 6Mp XHJ KYHIadaHT KeCHMJH, GHDP XuJ
YSYHJHKAAru Ba OHp XHJ MaTepHaJAaH sICAJIraH XaMjla CHMMETPHK
XKofilamiran TYpPTTa cToiikara rasinagu (35- 6etnary pacdMra  ka-
paur). Ilnuravunr gedopmanusganyuinEy xucobra oamail, xap oup
CTOHKaJaru 3ypHKHILIAD KATTAJUIHHH AHHKJAHT.

XKaso6: Ny =0,4P, N, =0,25 P, N;,=—0,1 P,

1.82. bukp Tyrpu TYpTOYpPUAK IIUTa GHP XU KECHMJH, GHp XHJ
Y3yHAMKAAry Ba GUp XHJ MarepHasiaH fcaJjrap TypTTa croilkara
tasgaann., Crofikanap pacmia KypCAaTHATaHHAEK YHHUHT yYeTJapuia
xo#mawran. IOk P Xocua Kmiagnran Xap OHp cTolfikagard 3ypu-
KUII KaTTaJHTHHE aHHKJIAaHT.

Xaso6: N, =— 15 kH; N,=-—45 kH; N;=—285 xH; N,=
=—55 kH
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1.81- Macanara ong

1.82- macanara oun

1.83. Pacmaa kypcatuaran crepxkenaapuuur I, II, 11l yuacrka-
Japujard KecuMJapiaru KydJaHdlaapHu auugsaaur. A Ba B Te-
KHCJIHKJIAp MyTJA2Ko KMMHpJaaMail Typain. a=05 M, F=100 cm?
P=1500 kH, 6=0,1 MM ne6 oaunr. IOk P Kyiirynra xazap 3asop-
Jap 8 KypcatuaraH yauamaa typaid. IOk kyiuaraniaH KeHHH
yaap Gepkuaaim.

JKasob:
Cxemanap
m a 6 P z ?
o 113,3 163,3 116,0 98,0 23,8
oy —36,7 13,3 | —34,0 { —52,0 47,5
9 —136.7 | —17,0 | —52,0 [—102,5
KYWJIaHHI MTIla

1.84. bukp 6pyc (pacM, a ra Kapaur) nofizesopra wapuup C
XaMia KyHpanaur KecHMu 6up Xua Gyaras HKKHTa OYJaT TOPTKH
€ppaMuia MaxkaMmaaurad. Yanku TOPTKH JoifiMXajard yadaMuiaH
A =35 MM KaJarta KHAH6 sicaaraH. KoHCTpyKuusa fMFHIranga KefiuH
TOPTKH/IapJark Ky4JaaHHUJIAPHH aHHKJaHr.

Equm. KoucTpykunst fupuirangan xefiuH €pkp €pyc pacM, 6 Ja TaCBHPJAAHTaH
KNSl BasHATHH sTainaiy. Bywna yanku TopTxm Ai, KaT1aiMmkka, YHE TOPTKH 3ca Alg
KaTTa/luKKa y3asau. Maxkamnaw nykranapuga N, sa Ny peakumsaap, wapunp C J1a
sca A pa H peakuusnap ByXyIra KeJain.

MyBo3sanar Tenrsamacunn, AnHM Gapya Kywiapuuur wapHup C ra HucGaTtan Mo-
MeNTJapH AHFHHANCHHH Ty3aMus:

N, -a sin 30°—-Ny .b sin 60°=0
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1.83- macanara oun
Y/
/ |
//
A o7 ¢ .
b 0° wy 60
1.84- macasara ouj
Byuman
a sin 30 _ 3.0,5 N, =173 N, (@)

= psin60° % 1.0,866

Konran HKKHTA MYBO3aHAT TeHI/IavacHra 643101 KU3NUKTHD Maii girag peakuusJiap A Ba

H xupamu. Wynunr yuys 6us yaapun €3waiwus. Kyiluvua TeHrIaMa Ty3HII yuyH

a
nedopmanusaapu Kypub unkamu3. Pacm, 6 nan KYpUHHG TYPHOIMKH, — =—=3
'y
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Jlexun
A— Al Alg
he="mse 2M T anee
Mynnait Kuau6,
(A — AL, )-sin 60°

sin 30° Af
€Ky
A—Al, sin 30° 0,5
=3. =3. ——— =173 6ynugnan 1,73 Al Al,=A )
Al sin 60° 0,866 y g Ak
Al, Ba Al)., nu 3ypukputap N, sa Ny nrap opraau nbopananhmn3:
N, - N, -l N, -1 Ng -1
Al = . q. ,AIy:: L AV y plt
EF EF .sin 30° EF EF .sin 30

Tenrnama (6) ra Tonuaran xuiivataapn Al Ba Aly HH KJAMH3.

Ng, i N, 1 A
1,73 =
’ EF .sin 60° + EF .sin 30°
E€KH
AEF
Ny+ N, = o ®

Tenrnamanap (a) Ba (B) napHuHT HKKaNa KHCMHHH F ra 6YynamMu3 Ba KyHRMJarMHH XH-
cofra osamus:

ﬂ =a, Ba .A_Y_ =0g;
F F
Myuna
AE
oy == 1,73, Oy+o“=§'

By Tenrnamanapuu Guprananxkia euu6 XYHHMAarmIapHd XOCHI KW/AMH3:

AE 0,184.0,5-2.103
0, =0,184 n -—9——-=92,0 MIla;

200
AE _0,317.0,5-2.105
0p=0,317 — 0,9:2:108 158,5 MIla.
! 200

1.85. PacMpa TacBupJaHraH KOHCTPYKUHSiAA NYJaT cTepkKeHJap
I HMHr Xap KaficHcu JoHuXajgaru yauamupad | MM y3yHpOK KHJIHO
scaarad. YJapHHHT KecuMH F,=25 cM?, uysu cTepxKeHJap 2 HHUHT
KecuMH 3ca Fy=40 cm? KoHcrpykuuss HuFuAraugad KeiuH crep-
JKEHJIapAaru Ky4JaHWIIJIAPHH AHHUKJIAHT,

XKagob: 6,=—32,1 Mlla, go=—28,4 MIla.

1.86. Y3yuauru [=4 M 6yJaran nyaart crepkeib AB nacTku yuu
6usnan OuKp HOigeBOpra THpaJaid, IOKODHTH Y4H 3Ca IUHI OpacH-
HHHT Oajikacura MaxkamJjanran (pacmra Kapadr). CD GainKaHHHT
A HyKTajaru STHJyBuUaHJAUrd Ko3(pduument a=0,03 mm/kH Guaan

37



‘5)
T

' T
’4’/3/' } |.4‘,_) 7
X :
' L
1
p, N ‘ .
Sl \
7 ///7 // / * 8
W e 777777777, 777
1.85- Macanara oug 1.86- Macanara oux

Gearunanany, sibHH A Hykrara Kyimaras 10 kH kyu tabcupuaa
6aaxka 0,03 mv ra srumazu. Arap kyy P=500 kH crepxeHHHHT
KYHIa/MaHr KecuM josacu F=30 cm? 6yaca, AK Ba KB yuacrkanap-
Ja CTEPXKEeHIarn Ky4JaHHILJIAp HHUMAra TeHr?

/Ka6ob: 0,4 = 76,7 MIla, 0kg =— 90 MIla.

1.87. Mkkuta G6ufkp 6pyc pacMaa KypcaTHJAraHHAEK y4Ta cTep-
XKeHb Ousan OMpHKTHpHJAraH. Ueraarn crepikeHsaap nyJaariad scal-
TaH Ba IOKODH KMCMHHHHL KeCHM lo3acu 16 cM?, MacTKH KHCMHHHKH
10 cm?, ypranaru crep:kenbp MHCLAH KHJIHHCAH Ba KeCHM [03acH 20
cM?ra Tedr. YpTajaru CTepIKeHHHHT I0KOpH yud Ouaan 10KopH Opyc
opacura 3ruayBYaHJIHK Ko3bbuunentn a=1,25X10-7 cm/H 6yaran
npyxuna TtapanrnauMait kymaras. (10 H wnarpyskara tyrpu Ke-
Jagurad MNpYXHHAHHHT Yykuliy.) Depuaran Harpyskaga OHPHKTH-
PYBYHM CTepKeH/JapAard KyuJaHUIJIAPHH aHHKJAHT.

/Kagob: Tlynat crepxkensuHr woxopu KHcMHZa o=—9 MIla,
nacteky kHcMuaa o=102,6 MIla, muc crepxkenga o=14,4 Mlla.

1.88. Bukp 6pyc yura crofixaga typanu (pacmra xapasr). Yer-
Jary cTofiKasap nygaarian sicajrad 6yan0, KYHZaJaur KeCHM I03acH
6up xua Ba 20 cM? ra TeHr, yprajaru cTofiKa uysHAAH scajraH Ba
KecuM ro3acH 50 cm? ra rtenr. Yermarn crofikaiaap OujgaH TPYHT
opacura GepHayBUaHJAHK Ko3pduuueHTH a=5X10"7 cm/H 6yarax
Gup XuJ NpyXHHaAJMap tapaurJanmail gyiuwaran. Harpyska gy#una-

h 24 rI LS /
SEr e ‘
S A i 4
M 2 = 2
3 Y
Y| |
& ! 1 '
I ! . !
PN t

V7 (L Z £ LT

%’ PRI PIAN / A2y Ia

o foc— (7
P=234xH
1.87- macanara oun 1.88- Macanara oux
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IyHTa Kajap ypTamaru crofika 6uaan 6pyc opacuaa A=0,5 MM
tHpkull Gop sau. Crofikasapaari KyuyJaHULI1apHH AHHKJAAHT.

JKascb. o, = —50 MIla, 0, =— 30 Mlla

1.89. Pacmaa TacBupsaHraH cTepxeHsap {° Temnepartypajia KH3AHpH-
Jagu. Opacuaa CTepKeHJap KoHJaluraH AeBOpJap MyTJako GepuiaypyaH
6yamaca abcomoT KHiimMar OYiHua SHI KATTa KYWIZHHIIHM aHHKJAHT.
E =1-10"H\ E, =08 10", a, =a,, ©=40" /= 0,5 M, 8=
= 0,1 MM me6 o.HHr.

Yjsr Hynam 4 Myram
/] [ :
a o —y I }’
aj i 2 s
F ynam g/ 3 Yygan 16F - ¢
7 E
j v - Fe
Foe—— O ——p—— & ——f G 0,4 g6t b=
g 3 °
LM 28 e F 2
; a 20 4
¢
1.89- macanara oup
JKaeob:
Cxema ' a ‘ 6 l 8 l ¢ ’ a

K yunaHHWHAHT a6coi0T
Kartannru, Mlla l €6,7 133.3 102,0 60,0 39,6

1.90. ¥Y3yuaurn 12,5 m 6yaran nyaar pesabcaap + 10° temnepa-
Typana €Tkusuaaau. Peabcaap opacuga a=4 MM THPKHII KOJIH-
puaagH. by THpkH Kanpaii teMmnepartypama #ykoaaan? Kuiiaa
temnepatypa —40° 6yaranga 6y THpPKHLI KaHyara TeHrJallaau?
Esna remneparypa +50° Gyaranma peabcaap KaHgall KydJaHHLI-
Japra yvupauau?

/Kaso6: +35,6° 11,8 mm; —36 MIla.

1.91. Bukp Gpyc AB uu yuuiaG Typajauran crepxenaap I Ba
2 HHHT TeMNepaTypacH (pacMra KapaHr) KOHCTPYKUHS HUFHJATaHAaH
cyur 60° ra kyrapuauiwn MyMmkud., CrepXKeHb [ OyJaTAaH sicajras
Ba KecuMm 1o3acH 20 cM?, crepxkeHb 2 MHCHaH ficajraH Ba KeCHM
103acy 80 cM? DBpycHuHr XycycHil OFHpPJHTHHH XHco6ra oJmMaras
XoJ1a CTep:keHsaap [ Ba 2 Aa ByXKYAra KeJaJHraH KyuJaHHLIJIapHH
QHHKJIaHT.
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1.91- macanara oun

E4un. TemnepaTypa KyTapuirangan kefinn 6pyc AB pac, 6 ga TacBHpJaH-
ran A’B pasusTHH Srajaaiiin Ae6 ¢apas Kuaafitux, SHa cTepxens 1 Ny 3§puxmi
Ta'bCHPHIA UY3HATaH, cTEPXKEHb 2 3ca Ny 3YPHKMUI TabCHPHAA KHCHATaH 1e6 ¢a-
pas xunafinuk. Peakunsnap R g Ba H ra fiyn KyliMacauK yuyH MyBO3aHAT TeHrsa-

MacH cubaTtnaa wapHup B ra HHcGaTaH MOMEHT/A2D HMFHHIANCHHU ONaMH3:
Xmg =N, -2a—N, -a=0
6yH}IaH N2=2N1

Pacum, 6 nan KypHHHG TYpHOAHKH, cTepxennap I/ Ba 2 HHHI y3afiHwg Kyfinaaru
MyHOcabaT GuiaH GOFJIaHTaH.

Aly = 2Al,. 2)
39pukuunap Ny Ba N, xamia TeMnepaTypaHHHT K§TapHAHLIY nedopmannsiap
Al; Ba Aly HH KeATHDPHG UHKapaiH: '

Nyt Nyl
Al =—2 +a,l-At pa Aly =— —
E, F, E,-Fs
He bopmauusinap kuitmatuan Tenrnava {(2) ra KYSMH3,
Nyt N,
o L Af =2 (— —2
En FI EMF2

(1) wapTHu KYAHG, KHCKAPTHPHII2D Ba ¥3rapTHPHULIADHH GaxapHE KyHHIACH-
JIapHH XOCHJ KHMJIAMH3:

2E, -F| (¢, —a,) -Af
1=
1+4_E_';Fl_ 144
Eu'F2

= 64000 H

+ay, LA

oy 1AL,

- 2:2.105.20 (165-10—7 — 125.10=7)69
2.105.20 -
1.103-80

1) wapraan:
0 P N2=2N1=2-64000=I28000 H.

N, Ba Ny maru Myc6aTr HlIOpanap 3ypHKMULIapHHHT AYHAMMWH TYFPH TaHJAH-
FaHJIMTHHHE XaMa cTepxkeHb | XaKHKaTlaH uy3HJraH, cTepKeHb 2 3ca KHCHJTaH-
JHIHHH KypcataaH. JeMmak, KywlaHHUIAp KyftuAaruaapra Teur 3KaH:

oo 68000
F, ~ 20-10—4

o= Mo 128000 6 M
Fy _ 80-10~+
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1.92. Dukp Opyc (pacmra Ka-
paHr) IUIApHUDPJAH TasfHYJAH Tall-
KapH Io3acuH 40 cM? M HKKHTA
nyJaat TOPpTKH OHIaH TYTHO TypH-
nagH. TopTKH/AapHH YpHATraHIAH
cyur Temmepatypa Af=+20° ra
kyrapunau. TopTkHaapiaard Kyd-
JIAHHUILJAAPHH aHHKJaHT.

)]<a606: 01 - "_470 MHa,O’z = 192_ Macajara OHA
— 54,2 Mlla.

1.93. Kyunanaur kecuM 1o3acu 20 cm? 6yaran nysaaTt crepKeH-
nap I Ba kyupanaur kecuM ro3zacH 30 cm? 6§araH MHC CTepKeHJap
2 Temneparypa £=15° ga C HyKraja LIApHUPJH OHDHKTHDHJTAH.
KoHCTpyKUHAHHHT  TeMmmepa-
Typacu f,=—45° ra macail- ;
raigja CTepKeHJIapJard Kyu-
JIAHHIJIADHHY AHHKJIAHT.

Kasos: o, = 10,4 MIla,
o, = 5,7 Mlla.

1.94. P xyu Gyimaca, Je-
KHH CTepKeHHHHT TeMmepaTy-
pacu 40° ra mnacafica, 1.86 Mma-
canajarn AB crep:keHparu Kyu-
JIAHHULJIAPHH aHHKJIaHT

JKasob: o =69 Mlla.

1.95. Kyunanaur kecumu 30 cm? Ba yayuaurn 40 cMm 6yaran
HHBAD Hallua Ba ywaHmeKk yayamju MHc Haliva 0° temnepartypana
6up-Oupura yuma-yu Ky#iuarad, Cyurpa ynaap +45,5° temnepary-
parava KH3AHDHJraH Ba yJaap yMyMHH Y3YHJAHKJIApHHH Y3rapTH-
pHiira uMxon OepmalHaurad Kydsaap Ouaad cHguarai. by kywmaap-
HHHI KaTTaJdrd KaHJall Ba KyTapuJraH remmepatypaja Haituanap-
AaH xap OMPHHHHT y3yHaurd KaHua? MuBap yuyu a=0 Ba E=
2X 101 H/m2.

JKaso6: P= 150 kH. [, = 40,01 cm; [, = 39,99 cm.

1.96. Kysranamac A Ba B nykranap opacura fp=0° temmnepary-
pala AuameTpu | MM JH nyJaaT CHM TapaHraamail OCHJraH, YHHHT
OFMPJHTHHH Xucobra onmaiiMu3 (1.61 Macanagard pacmMra Kapawr).
CuMHHHT TeMmepaTypacu ¢ = +50° raua kyrapuauwip Ba fp=-—50°
raua nacauiwry Mymkid, CUM MaTepHaJd ydyH pyXcaT 3THJATaH Kyd-
aanuw =200 MIla. IOkopuaa aHTHATaH y4 XMJ TemIeparypajga
CUMHHHT ypTacuaaru C HyKrara KaHAaal Harpyska P Hu OCHII MyM-
KHHJ/IMTHHH 2HUKJIAHT.

JKaeo6: 0° na narpyska P =14 H, —50° ma P =32 H, + 50°
jna Harpyska P =17,9 H.

1.97. I0x P=45 xH 6ukp nauta opKa.u o3acu 15 cM? Ju AXJUT
nyaat UMAMeApra Ba lozacy 20 cM? g WYH Gy MHC LHJHHAPTa
TabCHp KHaaAH. Ky4 HKKajga UUIMHAPHHHT YKH OYHaab Tabcup
Kui1and (pacmra xapadr). Harpyska xy@uaraHgaH cyHr Temiepa-

1.93- Macanara oug
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tTypa 30° ra KyTapuJaHIUM MYMKHH. TeM-

wnt nepaTypa KyTapHJryHTa Kagap Ba Ky-
TapHJarakfiaH KeHHHTH Harpyska Kagjail

T TaKCUMAGHHILMHH aHUKJIAHT.

O /Kaso6: TemmnepaTypa VarapryHra gaiap
NI P, =27 xH, P,,==18 kH. Tewmneparyp
NIRRT R ysrapraspan kefun P, = 12,6 kH, P, =
N \‘s:}:\\\\ \ = 32,4 kH.
>\§§ i}\\ R 1.98. Kaguuaurd 6 MM am  nyaar
N :S\}Q\‘ S\t} JIEHTa XaJKaHu AHaMeTpu 30 cm Jgu ny-

NI JaT uMJMHApPra Vypauw Jo3uMm. Jlenra

T T, Xallka LHAHHAD CHPTHAA cHprnaHa Goul-
JalWly  y4yH JeHTa XaJka TemIepa-
1.97- macanara oun TYpacHHH  KaH4a  KyTapHll  Kepak?
Arap uuauHIpHUHT  aedOpMalHsCHHHU
xucobra osmHMaca, JieHTa Xajxa XYAAM LHJAHHADHHHT TeMmrepary-
pacura spHMITaHia yHAA Kanjaai uysyBuM Kyuaanui naiigo 6yma-
Iu?
Evqum. KusIupuarysra xajnap JeHTa XaJKasuar YpTa nuaMmeTpH
d=29,8840,6=30,58 cm.
Xanka UuaHHApAA CHPNAHKLIN YYYH YHHHT MUKH IHaMeTpH Xeu GyaMaca LH-
JHHIP AHAMETPUra TeHr OYJIHIUH, ABHH Yy KyflHAarHua KaTTalallHLIH Kepak.
Ad=30—29,98=0,02 cm.

Jlenta xankauuur §pra anametpn xam wy Ad KatTadukka owanu. lllynaa auamer-
PHHHHT HHCOHH KaTTaaallHLIK:

Ad 0,02
d 30,58
By kumiiMaT & nn TemneparTypa KYTapHAHIIMAAH AUaMETPHHHHI HHcOHE KaTTa-
JaWHLIHTa TeHrAaliTHPaMN3

£ =a-At,
6yHzaH
PV P 1:5 S L AP
o 125.10—7 ’

XanKka KM3ARPHJAraH X0AaTAa KHILAHDITaHIaH CYHT V acTa-ceKHH NacT/1abKu
TeMnepaTypacurava cOBHHAH, SBHH KHM3AHPWIraH XOJATAarura Kaparanga YHHHL
Temreparypacu Af=52,2° ra nacasau. Luauuiapuunr gedOpMallMscHHH XHcobra
OJIMaraHMMH3 YYyH XaJka ¥3 AHaMeTpuuu Kuupaiitupa oaMaiau. Jemaxk, Xajika-
ZLary KywlaHUULTapHH aHMKJall yuyH ywly ¢GopMmynalad (ONjaJaHHIIMMH3 MyM-
KHH:

6 =Fo-At =2.105.125.10—7.52,2 = 130,8 Mlla
KU
0= Fe =2.105.6,54.10—4 = 130,8 MIla.

1.99. Kaara uyan crepxenp nynaT Hailiuara 3pKHH  KHPHTHJ-
raH, nyJar nafiua sca adioMHHHi wafiuara 3pKHH KHPHTHJTAH
(pacvra xapanr). CucreMann GHKD NJHTa OPKaJH KHCAAHTAH KyY
P Tabcupupa crepienb Ba Haliuanapiard KyUJaHHLIIADHH aHHK-
JaHr (KyHaanaur gedopMauusiaap XHcoO6ra OJHHMAcHH).
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Euum. Oxnaunut P uysd crepixenn, nyjaar sa

aJIOMHHHII Haflyasap opackja Tapkaiaid. BepTu- P=400kH
KaJp 6yiinua 6apua Kyy/ap NMPOEKUHAIaDH HHFHH-
JIHCHHHED HOJITA TEHTJHTH KYyfHJarHHd Oepain: 77, ’ 77,

P, + P, +P,=P.

I3
Z

7 Y
2

/7%

By Tenriama Ou3 Ty3HIINMH3 MYMKHH GYarad
CTATHKaHHHr siroHa TeHrdaMacu. Jedbopmauusa-
Japud KYpHG UHKHMUI YCYJAHra MypoxkaaT KHJja-
MH3, Yuyala CTepIKeHHHHT AeGOopMALUACH, SBHH
KaaTajdallHue Gup XHa, SbHH AEMak,

Al, = Al = Al

7.

- >
72,
7 250, 70857
Lk <
AN
ANy
AN
// TR
7
AN RN N
AR N
7
7, v
2,77 777,
z. £

7%,
54004
777

A

/.
Z.,

z
L/,

a

GyHaaH HKKHTZ JedopMalHs TeHIVIAMAacHHY TYy-
SHII MYMKHH:

Al, = Al sa Al, =Al, .

Hebopyauusnapus 10k1ap opkamn uhoaanaiius:

Pq -l Pn -l Pyl Pal
- Ba =
EqFy E; -4 Ey Fy Eq-Fy
Fy_ (of i‘- =0, Ba = = 0, SKAHINTHHH K¥3na ;
- — VYu =Un = U, g 1
Pq Fn F:l
TyTHO MYBO3aHAT TeHr1aMacd Xxamaa zedopma- 1.99- macanara oHa

LU TeHMJlaMasapuJa Kyd4JaapHH KydJaHHULIap
OpKanH HboXanaHMH3 Ba TeHrIamanapiaa yaysauk [uu Kuckaprupamus, Ilysaa

MyBO3aHaT TeH[VIaMacH Ba JAedopMamud TeHrJamajdapu KyHHAarH KYPUHHIUIHH
oJ1au:

g, .Fq.gn.Fn.ga -Fa =P, ’l‘:—‘ £ E 'a’
Ty it o

By yuana rewrqama Oupraqukia eduica, KywlawHWJAPHHHT KHAMATH TONUJAIH.
Bynap xyfingarunapra Temr:

- p 400000
¢ EiFy  E.Fn 2 552258 0,7 55°—552
o-n a a s E— 3 ]
F(14- — =2 3,14.2,52 (14 = A1
- F T EF, MU+ Tos 1,27 2,5
= 18,0 MITa
E, 2.105
Oy =E_ Sy = 12.105 - 180 = 30,0 MIla.
g
Ea 07108
= — . = ————. 180 = 10.5 11
Cs E. Oy 12105 0 0,5 Mlla

Bapua kyuraunwiap KucyYBuM Kywianuinapiup.

1.100. Bukp 6pyc kyumasaaur kecuM l1o3acu 20 cm? pau Gyarau
yuTa MmyJjaT cTepXKeHra OCHJraH. YPTagard cTepiKeHb JoHHXala Kyp-
catunranngay 0=0,5 MM KaJatapoy sicajrad (pacMra Kapahr).
Kouctpykuusuu fiuerasiad kefiun cTepkeHsapia naiao 6ymafurad
KYUJ2HHILJIAPHH aHUKJAHT.
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7277977777773 2L 277/

1.100- macanara oun

Kasob6 6;,=—14,3 Mlla, 0,=71,5MIla, o,=— 42,9 MIla.

1.101. Bukp 6pyc kyHaanaHr kecun tosacu 10 cm?® jpan 6yaras yu-
Ta CTEpXKEHra OCHJIraH, CTepIKEHJap Xap XWJ MaTepHajjal scajraf
(pacMra Kapaur). Ynapuuar TemneparypacH At = - 30° kyTapuirasiaH
CYHr CTep:KeHJIapJla HKYY/aHHILIADHH aHuKJaHr. Musap yuyH a, =0
pa £, =2-10% M[la.

XKaeo6: o, =— 14.2 MIla, ¢, =— 16,6 MIla, ¢, = 52,7 MIla.

B =200k
4m
Z

4

v

27

N\ NN
P 4 ipgs 4 ) e————— I N .
T e 1 i —R P, = 100111
1.101- Macanara oun 1.102- Macanara oun

1.102. Buxkp KOHCTPYKLHs1 NOH AeBOpra IiapHHp XaMaa Kyuaa-
JIaHT KeCHM 103acHM Ba Y3yHJHFH OHp Xuja 6Yarad yuta TOPTKH €p-
JaMHaa MaxkaMmJaanrad. Pyxcar stuaran kyunauum [o] =160 MIla
O6yJaranaa TOPTKHIADHUHT KECHM I03aCHHH TaHJaHT.

Kaesob: 7,65 cm2,

1.103. Beron ycryn AB HuHT HKKajda yuu KHCHJraH (pacMra Ka-
panr). ¥ y3unudr ypra Kecumuiaa Yk 6yiina6 P=320 kH kyu Gunan
1oka1anrad. Kyu Kyfnnraunan cynr 6GeToH YCTYHHHHI IOKOPH KHC-
MHAa uy3yBud Kyunanuw 0,5 MIla naH OWIMACANTH YYYH HKKH
nyaat TOPTKH I HUHr KecHM 03acH KaHpjail Oyaulin Kepak? By
X0Jla TOPTKHJapAaru Ba YCTYHHHHT TAacTKH KHCMHAATH KyuJa-
HHUL1ap HHMara TeHr 6ymaan? Yy3uauil Ba KHCHAMIIAA GETOHHHHT
9JIACTHKJIHK MOAYJH 6HP XHJ Kabya guaunran: Eq=1,5X10°MI]a.

XKasob: F =2x120 cm?, o, = 6,67 MIla; o, = 0,5 Mlla,

1.104. buxp 6anka onaun YHr yuu Guian kecuMm losacu 100 cm?
6ynran uyan crofikara THpaaub, KylIMMYa THpakJapra sra smac
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%
7 1 %
o~
3
8 T
— - p ™
! Il |
A& =
7 A 1.104- macanara ouzx
A
314, CYHIpa AHaMETPH 25 CM JH HKKHTA AyMma-
70K érou THpaK Kyiuagm (pacmMra Kapasr).
3 Arap uysin croiikagard KyyJlaHHm AacTaabKu-
= CHIEK KoJica, OpajHK THPaKJapHH KyHraHgaH
@ CYHT IOKJAHHIIHY KaHYa OLIHPHII MYMKHH?
1.103- Macanara ong JKago6: Oxaannminy 419% OWHPUII MYMKHH.

3- §. Xycycuit OFMpPJAMTUHH XHCOOJaIM

1.105. Arap Gup Merp xy6 GeToHHHHT oFupauru 24 kH, snac-
THKJAHK Moayau 2-105 MIla 6yaca, Gamauanura 10 M Gyaran ys3-
rapMac KeCHMJH GETOH YCTYHHHHI HT KaTTa KHCYBUH 3YDPHKHIUHHU
Ba TYJHK KaJTajallHIIHHH aHHKJ/aHT.

JKaso6: 0,214 MIla; 0,06 Mmm.

1.106. Orupauru 16 xH 6yaran nogbémuuk kjaeTH h=140 M
UyKypPJIHKAa HKKH Tpoccra ocH6 Kyiinaran. Xap 6up Tpocc KyHJaJiaHr
KecHM I103acd 1,25 cM?, yHHHT IIOTOH MeTpHK OFupJaurd 15 H ra
TeHr. Tpocc pactiabku cuHab KYpHJATaHAa LIy Hapca aHHKJIaHTaHKY,
y3yuaurd 1 M 6yaram tpocc kecMacu 10 kH kyu rawvcupuna 0,5 MM
ra yssasiii. TpOCCHUHT IOKOPU Ba NACTKH yuJapHAary 3ypHKHILIAD
KaHyara TeHT Ba YHHHT TYJHK y3aHHIIH Kauua?

Kaeob: o, = 80,8 MIla, o, = 64,0 MIla, Al = 6,35 Mm.

1.107. Pacmua TacBupJaHraH YCTYHHHHI KYHJAQJaHT KeCHM [03acH

tdopmysa F, = FO% ra mysopuK Vsrapamd. Arap y wa E Mabaym 6y.-

cd, YCTYHHHHT V3 XyCYCHil OFMDJHTHAAH TY/HK KaJTaJlallMIIAHY aHHK-
JIaHT.

Euum, Yeryn uykKHCHEAH x Macodala YHHUHT Y3IYKCH3 KHYHK KHCMuAa dx
x
GanaHAMHKHA axpaTaMu3. YHUHT Xaxmu dV = Fy.dx=F, W dx.

YcTyHHHHET X GaNaHIMHKIATH I0KOPH KHCMHHHHD XaMMH:

Z dx,

dV=F, -dx=F, A
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LIy KMCMHEHT OFHPJHIH:

X
Fo-x2
} V, = f \ F, —dv =2
N , 24
0
-~
N Banangauru x 6yarau 10KOpHAard KHCMHHHHT
3 . OFHPJHTH TabcHpHAA dX GaNaHMIHKIATH YCTYH-
HHUHT ysnyxcuq KHYHK Xa¥XMHHHHI KaJTaJJalldllyg:
Ad @y *dx  w.Fox2-h.dx v-xdx
~ X = = =
T S 77 EF, 2.h-EFoX 2E "’

H YCTYHBHHT KajTa/lallyiid 3¢a
1.107- macanara oug GyTyH yery

h
5

h
xdx h?
Ah = sAdx=sv =7,
& J 2E 4E

1.108. Arap MaTepHaJHHHT XaXXMHH OFHDJHIM y Ba 3JaCTHKJHK
MOIYJH ‘E 6ynca, acoCcHHHHT paguycu R 6yaran /i GajsaHAJdHKAATH
KOHYCHHHT XYCyCHH OFHPJAMTHAAH TYJHK KaJTaJallilUIMHH aHHK-
JIaHr.

2
JKasob: ﬂ,
6F

1.109. Arap MaTepHaJHHHT XaXMHil OFUPJHIH Y BAa 3JACTHKIHK
moayan E mabaym 6yJaca, pacMAa TacBHPJAHTaH CTEPXKEHHHUHT Xy-
CyCHH OFHDJAHTHHM XucoOra oJiHG, YHHHT TYJIHK KaJTaJallHLINHH
4HHKJaHT.

2
JKaeo6: 3 Pa —[—3? a
2 EF 2F

1.110. Arap MaTepHaJHHHT XaXMH{I OFHPJAUIH Y Ba 3JACTHKIHK
Monyan E mabaym 6yJca, pacMaa TacBUpPJaHTaH KYHIaJaHT KecH-
M F OyJraH KeCHM mM—n HHHT CHJKHIWHHH XyCyCHH OFHPJIMIHHH

xucolra om«é AHHKJAHr.

P K agob: +?(b+c)a +Y02
E

1.111. IO}gopH VYUAaH BepTHKaAJ
ocuJiraH nyJjar CcTep:keHb (akar xy-
CyCHIl OFHPJHIH TabCHpHAA KaHAaH
V3VHJAMKAA Y3HJaAu? [IynaTHUHT
MyCTaxkKaMJHK uerapaciHu 500 MIla
neb OJIHHT.

X aso6: 6,41 rm.

1.112. Bananaaurn 10 m 6yaran
Ba 650 kH Kyu IOKJaHraH FHLITHH
YCTYHBHHT KYHIAJaHT KeCHMH YJjuaM-
JIapUHH aHHUKJaHT. YCTYHHHHT CO-
e JHIUIITHPMa OFHDJHIH 2, CHKHJHIIrA
1.109- Macanara 1.110- macanara PYXCAT 3THAran xyunanum 10° H/m?
oHz OHI YCTYHHHUHT IOKOPH Ba ypTa KecHMJa-

2F | a
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punard 3YpHKHILIADHH aHUKJAHT. Arap YCTYHHHHr XyCycHH
OFHPJIHTH XHcoOra onuHMaca, KYHAa/aaHr KeCHMHU yadamaapH XHcoO
6yiinya kaHyara TeHr Oy.ap 3aH?

Kaso6: 90x90 cm, o, =—0,8 MIla, oy, =—0,9 MIla, 81X
X 81 cmM,

1.113. Banangaury 40 m 6yaran, 1000 kH Kyu Ouaan cUKHJ-
rai, OHp XHJA Y3yHJHKZArg TYPTTa yuyactkara OYJMHTaH I[OFOHAJIH
CTOHKAHHHI KYHIAJAHT KecHMJapu lo3anapuHu aHukaasr. Croiika
MaTepHANHHHHT COJMMIUTHPMA OFHDJHIM 2, pyXcaT 3THJTaH KydYJja-
nuw 0,8 MIla. 3ypukHWIapHuHT cTOHKa Yy3yHJHrH 6yHa1a0 Tapka-
JIMIL 3TIOPaCHHH SICAHT.

JKasob: 1,67 m?; 2,23 m2, 2,97 m?, 3,95 M2,

1.114. ¥3yuaurn 120 M Gyaran OypryJall arperaTHHUHT IOTaH-
racu HYKH AuaMeTpH 25 MM gu nyaat Tpy6agaH unbopart OyJHO,
IOKOpPH YuMaasd Maxxkamaa® kyiuaran Ba DacTKH yuura Oyiinama
uy3yBun 20 kH kyu 6uaan wknaanras, lliranra neBopHHHHT KaJHH-
JIUTHHH 1IKKH XOJIAT Y4YH: XyCYCHH OFHpJUTHHH XHcob6ra oJinb Ba
Xycycufi OFHpJAHTHHH XHco6ra osmafl aHukJanr. Arap LITaHTaHH
YHHHT XycycHil OFHPJHTHHH XHcobra ogmaciaH Jjofiuxasnanca, xycy-
CHIl OFMDPJHUIHHH XucoOra OJIMHraHZard XakuKUi 3ypHKHILIAD PYyX-
caTr 3THAaANraH 3VpukHapAaH KaHya (oH3 KopH O6yaamu?
Pyxcart stunaguran kyuiandu [o} =100 MIla.

JKasob: 2,5 mm; 2,3 mMm; 9%.

1.115. Banaupnury 42 m 6yaran Ba P=4000 kH xucyB4n Ky4
IOKJIaHTaH KYNPHK TassHIMHHHT TEPHMH Xa*KMHHH KYHHAATH y4 XOJ
yUyH aHHKJaHr: l) ysrapMac KecHMJH TasiH4, 2) OHp XHJA Y3YH-
JHKIAary y4Ta KHCMAaH HOOpaT MOFOHAMHM TasiHd Ba 3) TeHr Kap-
IWHAHKIH OpYyC KYpHHHIUMAArd TasHd, TafgHY TEPUMH MaTepHaJsU-
HUHT Xaxxmuift orupaurn 22 kH/m3, pyxcar

aTuaaauran kyunanuw 1,2 Mlla. T %
Kasob: Vi=610m3 V,=260M3, V3=209m* T _jsl
1.116. Pacmaa osatn KaBaTiau OHHO FHII- { %
THH J€BOPHHHHT KYHJaJaHT KHPKHMH Kypca- }: sl
THArad. YopaoK ¢mmacH Ba TOMAAH [€BOp- < : 9,
HHHI Xap noroH Metpura ¢,;=060 kH/m, xKa- }
BaTiapapo ¢énmagnapaan  ¢,=40 kH/m Ba $ 4 "q—
nactku Kasart noaugan ¢=30 kH/M xyu Ta®b- 1 § 1%
cHp Kujaazu. By kyunap nesop Yku Gyiimal x ™ b |—
fiynanran. JleBop Ba NoiieBOP MaTepHAJHHUHT N ¥%
xaxumufl orupaurn 20 kH/m3. Arap pyxcar 1 5 o)
sTHaran  kyuaaunwm [o] =0,6 MIla 6yaca, ST 57 -
Xap 6Hp KaBaTiard AEBOPHHUHI' 3HI KHUHK i ¥%
KajJMHJIHTHHA Ba arap epra pyxcaTt 3THJATaN 3 i
6ocum 0,5 MIla 6ysca, noiineBop 3HUHH aHHI- i v 7 <
N 7 N
Y3YHPOK OMHLI MyMKHH? ‘?qmv*zvv?

JKaso6: by =115 em; by, =21 o™ by = .
32 o e g

1.116- macanara oun
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by = 44.5 cM; b, =59, cM; by =76 cm;
by =125 cm.

Tennorexunka XucoGJlapura acocaH IOKOPH KaBaTJapHHHT je-
BOPJIaPH KAJHHJIHTHHUHT XOCHJ OY/raH MHHuUMaJ yJaAuyaMJaapd KaT-
Tajawagd. DynpanH Ttalikapu, XaMMa VyJadamgaap FHIUTJIAPHHHT
CTaHAapT yJuaMJapHra MyBOOHKJIAILTHPHIHILK Kepak.

1.117. Kynnanaanr KecuMu 1o3acu F Ba y3yHauru /=300 M Gy-
ran BepTHKaJ nyaat crepxeHb 60 MIla kyunmanuuiga 6yfAsaMa Kyu
P 6unan nwnaiiay. CTepKEeHHHHT KECHMH yJuaMJapHHH XaM, yHra
TYWIaJHraH KyWwIapHH XaM yarapTHpMaraH XoJila pyxcaT 3THJaiH-
rai KyuwiranuwiHg 65 MIla rava omupHmn

LLLLLLL AL = ) /74

T ‘ t " MYMKHH ne6 xuco6sab, cTep:KeHHH Y3YHPOK
N s | onmuuml Tana6G kunaunanu. CrepkeHHH KaHYa
i l Y3YHPOK OJIHLI MYMKHH?

i T+ aso6: 64,1 M.

- < | 1.118. Pacwm, a na TacBHpJaHraH CTepXeH-
| | i HHHT KyHAaJaHI KeCHMJapHAard 3SHI KaTTa
Srrb - 4Y3yBUH B3YPHKHIUJADUHH aHukJjaHr. Crep-

1 J)KeHb! MaTepPHaJHHHUHI XaXXMHH OFHDJIHTH 7,
aj ¢/ |4 snacrukank moaynu E. CrepxeHb OKODH
KHCMHHMHT KVHJaJaHT KecuMH losacu F mact
KHCMHHUKH Fa.

Euum. Yerku peakuusun A Ba nacTkucuHu B Gunam GearnnafimMus. YJapHHHAT
HKKaJlacH XaM I0KOpHra iynairan je6 ¢apas kunamus. By xonna srona MmyBosa-
HATAHK TEHrJ1aMacH — BePTHKAN YKKa INpOeKUusnap HHFHHAHCH — CTEPXKEHHUHI
OFHPJIHTH DeaKUHsaap IHFHHAHCHTA TEHTJIMFHHH GHIAUPaH:

YFia 4 yFsb= A+ B. (1

Myuna#t kuanb, cHeTeMa CTATHK aHHKJMaHMafiiuraH cucreMa 3KaH. JHAH Aedop-
MauusnapHy KVpub yuguiura yramMus. Acocu#l cucreMmara YTHUI yuyH NacTKH TasHd-
Hu Tauab 6opamus. Acocuil cucreMara peakuussnap B HH 1oknafimMu3 (pacm, O ra
Kapaur). Tyank nedpopMmaunsnap HoJra TeHr GY/AraHu yuyH peakuus B KeaTHpub
YHKAapral CTePXKEeHHHHI' KaJiTajallHIIH YHHHT XYCYcHA OFHPJHMIH KelITHPHO 4yHKap-
rad ysaiiuiigra TeHr 6yJjuinn JosuM. AHa Wy wapr KywWmMmua gehopManus TeHriaa-
macH 6yniann. CTep:KeHHHHT peakKuus B naH KaiTaJaulHlH:

1.118- macanara oup

B{b a\ Bb a F,
Alg=—|— 4 —| =— |14+ — =) 2
B E(F2+F2) EF2<+bF1) @
CrepKeHHUHT xycycnﬁ OFHPJIHTHAAH y3aHHillH: ~
va® | yF.ba  yb? ( ) a F 2]
AlQ = — =11 2— 3
o= g+ her = () 2 2 @

(2) Ba (3) nponanapHu TeHIIAWITHPHO, KyAHIATHHH XOCH1 KH/IaMu3:

B» a F, v by ( a \2 a F, ]
| — s —— ] =—""=11 — Q— —=

EF2<Tb F1> QE[+b)+ b F,

a \2 a F,
L () o2
v bF, +( +

2
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(1) Teurnamanan

A=vyFa+yFb—B=vFa+yFp— 20 b b Fy
a f
b Fy
6Hp Heua COIJa YSTapTHPHULIAplaH KCAHH KYAHAAarura sra GYyJjamus:
b \2 b F
e
A— yaF, . a a F,
2 b Fy '
l ——
+ a F,
3HF KaTT1a uy3yBYHd KyuJaaHHm
b \2 F
Cy = —_ﬁ. = ‘Ya . a a FZ
TR 2 A
a F,
SHF KHYHK CHKYBYH KYUJAHHI 5ca:
a \2 a F,
1 -— 2— —
s w
% F’ 1 +i _1:;2.
b Fq

1.119. Pacmpa kypcaTtuiran Vyagamiaapaaru
TeMHD-0€TOH yCTyH (akaT XyCycHH OFHPJHTH
OMJlaH 10KAaHraH. Arap TeMHp-OETOHHHHT XaX- T
muft orupauru 25 kH/mM3® Gyaca, ycryn GetoHu
Ba apMarypacHjarn KyuyJaHHIIHK aHHKJAaHT.
[Tynat apMartypa Ba GeTOH 3JaCTHKJAUK MOAYJ-
JApHHUHT HHcOAaTHHU 15 ra TeHr pe6 OJHHT,
apMaTypaHHHT RHAMETPH 25 MM.

Kaeob: o5 =—0,17 MIla; 0, = — 2,55 Mlla.

1.120. ¥arapmac KecUMJH GETOH YCTYH IOKO-
pH Ba macTkH yujapu OGusaH KHCHO KYHHJAraH.
Arap Geronmaru uysysuum Kyuwsianum 0,5 MIla
JAaH OWIMACJHTH J03uM 6yJjca, YCTYHHHHT uera-
paBuil Y3YHJIHTH KaHuyara TeHr OYJHINH MYMKHH?
Berounuur xaxxmuil orupuauruun 25 xH/M3 ne6
OJIHHT,

Kaso6: 40 M.

| I— ] 7

4- §. duactuk uniaap

1.121. Bup Xua carxia OCH/TaH 3JaCTHK UM
xaxM Oupaurm  orupaurd 80 kH/m® Ba pyxcat 1.119- Macanara
stuaran  Kywianumm 300 MIla 6Yyaran  matepu-

OHL
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1.124- macanara oun

anjau sicaaraH. Arap -C— = 1(1)0 Ba —%— 6y./ica, nNpoaSTNapHHHT Ye-
rapaBHil KMAMATJIapUHU aHUKJAHT. TasfgHd/IapHUHT KyWIaHdIL/JIapH OpTH-
IIMHY XucoOra OJIMaHr.

JKagob: 300 m Ba 3000 M.

1.122, Orupaurd 10 H/M 6yarau rtpoc 6up-6Gupunan 40 M Ma-
codpana érran OHp XHJ CaTXZarH HKKH TasiHura 1 M COJIKHJIHKAA
ocuarad. TPOCHHHr TapaHrjallHUl KUITMATHHU AHHKJAHT.

JKaso6: 2000 H.

1.123. OcMa KYOPHKHH HKKM OVJaT 3aHXKHp TOPTHO Typaiu.
3anxkupnapHuur nposetd 120 M ra, coakuauk cTpesacd sca 10 m
ra Teur. KYNpuK KOHCTPYKUHSICHHHHT XYCYCHI OFHPJHCH BakKTHHYA-
AuK ¢dofinann Kyd Guaau Gupra 60 kH/m ra rteur. Arap [o] =
=400 MIla 6yaca, xap GUp 3aHKHPHHUET 3apyp KYHAAJAHT KEeCHM
f032CHHH AHUKJIAHT.

Kaso6: 135 cm2.

1.124. PacMzaa TtacBUpJIAHTaH ocMa KYNPHK 3aHKHPHra Tyuia-
JIUran TYJaUK Kyd npoJjer Gyfimua tapkasaran Ba 50 kH/m ra Tenr.
Ynap yuyH pyxcar atuaaguran Kyuiaauuw 300 MIla 6yaca, topt-
kKuinap AB Ba CD sapHHHT 3apyp KeCHUMHHH aHHKJAHT.

JKagob: 295 cm2.

1.125. dymanox kyHnanasr Kecumu toszacu 0,5 cM2, nposértu [=
= 80 M 6yaran nysuart cum 6ok B opkaan Tawaasrax Ba pacMaa
TacBupaanrangek 1ok Q=3500 H 6unan toprunran. Ywby HKKH
XOJ YU4yH COJKHJHK cTpenacH { Hum amukJaHr: 1) cum dagat xy-
cycufi oFHpaMry OusaH IOKAaurau Ba 2) cuMHuHr A Ba B uyirana-
pH opacHaa 1 cM Ka/JMUHJMKZArH My3 KaTJaMH sixjab KoJaraH.
Mysnunr conumnTpma orupaunru 0,9. Baokaard HIKaJaHUILH K-

ccbra oJIMaHr.

JKasob: [, =090 M, [, =

2,07 M.

1. 126. DBup xun carxjard Hx-
K{ TasHura OCWIraH, nposérth [ sa
COMKIVIMK cTpesack [ OyJaranm my-
JIaT- AMIOMHUHHI  CHMJIM  KaGeqHiHr
nyJar Ba aMIOMHHHH KHCMJApHiard
TapaHrJMKHY  aHukjaHr.  KaGesb

1.125- macanara oun



1.127- Mmacanara oun

NyJaT KUCMHHMHT fo3acH F_, amoOMMH KHCMHHHMKH F, XaXMHil OFHDJIHMK-
Jlapu Ba 3JaCTHK MOAYJIapH TeruuwHua: y,, v,, £, BaYtE,

n

(VaFo+v, Fa)l2 H (Yo Fatva Fa)l?

a
(1+ E, F, ; 8’_(1+ FnE, )
F, 7/ F, E,

l’l n

Kasgo6: H_ =

n

1.127. Bapxxanu TyTH6 Typrau sIKOpb 3aHXKHpPH NyJaTiaH scan-
raH, KeCHMH 5 cM?. SlKopHu ypHATHII HyKTacujga y CyB TyOHra ro-
pHU30HTaJ paBuuifa Terub Typaign (pacMra kKapaur). Arap sIKOpHH
CYFypH6 oJlafiHraH TOpPH30HTaA Kyu katraaurd 1000 H ra TeHr
6yaca, 6apxafaH skopraua 6yaran Macoda [ Hu amu«;.naﬂr

/Kagob: 18,8 cM.

1.128. Kecnvm 1 cM? ra tenr 6yaran cuM Tasmlmapu opacmjard
ropusonran Macoda 37 M ra TeHr. DuTTa TasiHU MKKHHYHCHAAH
30 cM nmacTpoK Ba CHMHHHT 3HT NacT HyKTacH nact rtasHugas 90 cM
nacrpokaa €raau. Arap cuMHHHT coquwTHpMa ofupaury 0,08 H/cm®
ra TeHr 0yJca, MacTKH TasHYJaH CHMHHHL 3HI [AaCT HyKTacHraua
6yaran ropu3oHTaa MacodaHH aHHKJAHT,

XKaso6: 17,1 m, H=1310 H.

1.129. Arap Tpoc KHSIIHIH i= 0%, npoaér [=75 M Ba 0K g=
=16 H/m 6ynca, snektp TeMup §iyJa CHMHHH TYTHG TypyBYH TPOC-
HHHI TIACTKH KECHMHIArH TapaHIJMKHM aHUKJAAHT. TpOCHHHT SHT
nacaiiran HYKTaCHHHHT BepTHKaJ OYHHua IOKOPHPOK ETram TasiHUH
yunaaH macodacu [= 3 M.

/Kago6: H=6670 H.

Pr/& .(\Y//N N/

1.129- macanara ouna 1.130- macanara oun



1.130. Cypma cy-
3u0 xeraérraH 6ap-

\ 3 JKa (pacMra Kapasr)
AN AKOPb 3aHIKHPHUTa To-

< 2 pu30oHTaa Kyd H =360
~4 kH ysatanu. 3auxup-

HUHT TYJIHK Y3YHJHTH
45 M, 3auxHp O6ap-
Kara MaxkaMJaHras
HYKTacHAaH MyHTa3aMm
— — —R cyB Ty6Guraua 6yaran

§ ] BepTHKaaMacoha 9 M.
3aHXHPHHHT CyBJa-
: TH TIOTOH OFHPJHTH
500 H/m. Skopp Gu-
JlaH 3aHXKHp OapxKa-
ra OCHJTaH HyKTaraua

!

il

I

’l‘
|

|
7

1.131- macanara oun

6y/araH  TOpH30HTAJd Maco(aHH AHHKJAMT,

Kasob: 43,8 wm.

1.131. Iloron orupauru 30 H/M, kecum 103ach 4 cM? 6yaran
nysnat Tpoc é€paamMuHia KeMa KHPFOKKa Maxkamjalb KyHuarau
(pacmra xkapanr). Tpoc I, 2 Ba 8 arpu uusukaap 6yiuua coskuaa-
HHO Typraniaa KaHjaaH Kyujap KeMaHH KHDPFOKJAaH HapH CypaiH.
OrpH YH3HK 2 HHHI NACTKH HYKTACH KeMaHHHT YalKH MaxKaMmJa-
HHUI KOMKAA, 3TPH YHM3UK | HHUHT MAaCTKH HYKTACH YalKH MaxKaMm-
JIAHHIU XOHHAAH 4alpPOKAA, STPU YH3UK 3 HHHT HACTKH HYKTACH 3TPH
UH3HK | HHHr NACTKH HYKTacHAaH YHrpOKAa Ba y GHp caTXia.

XKaso6. H=1480 H, H,=600 H, H3=250 H.

1.132. TIynat cum 6up catxha érran Ba Gup-6upunan 30 M HapH
6ynran MKKH HyKTara OCHJMINM Kepak. Cum -35° TemmepaTypana
ocuaanu. Temmeparypa —25° 6yaranga kyunanum 300 MIla gau
OIIMACJHTH YUYyH AacTtaabKu COJKHUI CTpesJacH KaHuara TeHr 6y-
JHIWIH Kepak? CuMm dakaTt Xycycuil oFHpJury GUIAHTHHA IOKJIAHTAH.

Exum. CuM yuyH MyCTaxkaM/IMK HIapTH KyiuzarHua

o=t s
=TF ~ s sSlek

CuMra dakaT XyCycuit OFMpJIHIM TAbCHD KHATaHH yuyH ¢ =y-F-1 Ba mycrax-
2

Kamauk 1apTH 6y XoJqaa <[ o] 6yaazu.

8jF
Terumn KucKapTHpULUIIAPAAH CYHT CHMHMHT KeCHM 1034CHTA 3apYp COJKHJIAHHII
CTPEJIACHHH TONaMH3:

P 7,8-10—3. 302 .10*
T 8[o] 8-3000

By conkunasum cTpenacura cuM XaBJIH X0JaTAa, sibHE —25° TeMnepaTypana
sra 6ymumy n1o3uM. CHM OCHATaHAATH COJNKHIAHULI CTPEJACHHH TONMUI YIyH YHHHI

ty= —25° xonatupad fy= +35° XonaTHra JTHIUK KepaK. MablyMKH, CHMHHHT
HKKH X0JIaTH §3apo xyfmjxarn Ky6 TeArnamajap Gunan GOFJaHraH:

52
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EFg} I? EFg3 I*
H3 + __L—{—EFOL( ty—t))—Hy |H2 — 227 9
24 H? i 24
By Tenrnamana KyfiHaarn anMalysnape GaXKapamu3:
L
8
By xongza Tenr;nama ymly xoara xupagu:

3 -2 [2 34
i%——zz[ L - 1)—[01]1’2 "o

Hy=——, H =H={[0]F Ba =g, =q=1-F.

8 24 [o]? 64E
Pakamnn KufMaTIapHH KYATaHIaH CYHT TeHrsnama yluly KyPUHHIUHH OJafH:

3 7,8.10—8. 3000% 3000
3 2 , 7
— ——.3000 + 125.1 . + — —
Iz 8 30 \: 24.30002 25-10 (35+25) 2-10¢ ]

_8.7,8-1,7%.3000¢
64-2.108
KyckapTupuumnapian cyHr
{2+ 2515 f, — 14850 = 0-

Byunan f, = 5,82 cM. Ana wy CHMHHHI 8apyp JacTsaGKH COJIKM/IAHHII CTpeJlacH
6ynanH.

1.133. Kecumu 95 MM? Gyaran Kyn tosnaju ajlOMHHHH cHM GHP
catxla €rraH Ba Oup-OGupupsan 100 M napuga TypraH TasiHYJapra
ocuarad. CUMHHHT COJMKHJAHHII cTpesaacd 4 M ra TeHr. Arap cHM-
HHHT NOroHMerpHu orupaurd 2,57 H, uu3auxian genrafimum kKosddu-
uMeHTH a==23-10-% spactukank moayaun E=0,63-10°> MIla 6yaca,
temnepatypa 50° ra macafiranaa KyyJaHHILIapHUHT KaTTaJalliH-
LIKHY TOTIHHT.

Kago6: Kyunanum 1,1 MIla karranawan.

1.134. Bup xua catxga érran Ba Gup -Gupujan /=100 m maco-
thana Typran HKKHT4 TasiH4 opacura €3jna f;=-+25° remnepatypana
Kyn ToJanu nyjar--aJdIOMHHHH cHM ocuiaaad. CHM KeCHMHHHHT
w3ach F=120 mm2 KejiuHyanuk teMmneparypa f;=-—5° raua na-
casiii Ba CHMHHHT YCTH My3Ja6 My3 Katiamu 10 MM ra eraan. Afinu
BAaKTAa My3 OuJiaH KONJAHraH CHUMHHUHT | M® BepTHKaJ INPOEKLHsl-
cura 240 H MHTeHCHBAHKAArH TrOpPM30HTAaJ LI1AaMOJ KyYH TabCHD KH-
Janu. Dyspan rtamkapu, wy napca Kysga TYTHJAaAHKH, KHIIAA
TeMneparypa f3=-—40° raua macafiuiud MyMKHH, JJEKMH y BaKTAa
My3Jalll Ba wamoJ 6Hp BakTAa 103 OGepMaliu.

Arap cumuunr Gup noron merpu orupauru 4,91 H, nnamerpu
152 MM, a=19-10-% E=0,82.10° MIla, My3HHHI COJIMLITHPMA
orupauru 0,9 ra rteur 6yJ1ca 3HT €MOH lllapoMTJaapia CHMAArd Kyu-
JdasdmiBuAr 100 MIla pad owMacjuru ydyH CHMHHHT AacTJabKH

COJNKHJIAHMII CTpe/JacH KaHyara TeHr OYJAHLIN Kepak?
JKagob: 1,42 wm.
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2-606

MYPAKKAB 3YPHKKAH XOJIAT.
MYCTAXKAMJIMK HA3APHUSICH

5- §. KyunaHdmwiaapHu aHHKJARWHHAT aHAJUTHK Ba
rpzOuK ycyanapu

2.1. Juametpu 6 cMm Gysran crepxeHb ¥3 yKu 6¥il1a6 245-10° H
(25 1) kyu Gusiau uysuarad. Hopmasao crepxkenb YKu OGuian 30°
OypyakHH TaIUKHJ KHJAaAuraH KecuM Gyflqua HopMaJs Ba ypHHMA
Kyu4JaHHUIap KMIAMAaTHHM AHHKJAAHT. YpHHMA KYy4JaHHLLIAD KaH-
Naft Kecumu OGYHHUYa MAKCHMyMra 3DHIIHLIHHH aHHKJIAHT Ba yJaapHi
KHAMaTHHHM XHc06/1a6 TOIHHT.

E 4 um. CrepikeHb yKUra neprneHaukyasp Gyaran KecuM GyAHYa KyunaHULIHHE
TONaMu3:

P 4.245.103

p
0= — — - — 867.105 H/w.
= F T Tnav, 3,14-0,06° ™

Kus kecum 6yiiiua nopMan Ba ypUHMA KywlaHHWaap Kyfiuzard ¢opmynanapiad
aHHKJIaRaAM:

0, = 04 cos? ¢ = 867-10%.0,8662 = 650105 H/m2.

867-108
Ty = —2°~ sin2a = ——— =0,866 = 375-105 H/w".

Crepxkenb yKura 45° Gypuak OCTHAArH KHs KecHMaap GYyitHua ypHHMaA Kyu/aHHLI-
JIap MaKCHMYMra IPHIIaJH. YJapHHHT KHIIMaTH KYyiHJarura TeHr:

c 867-105
Tmax = —2L = T = 433-105 H/m2.

2.2, Ynuamn 10X 10 cm 6yaran KBaApar KyHAAJaHI KeCHMJH
crepxenb Yku OY#aab 500 kH kys 6uaan xucuarad, Kyupamawr
KeCHM/Jarn Ba KYHJaJaHr KecuM Ouiad 30° Gypuak XOCHJ KuJaadu-
raH KeCHMAaru TYJUK Ky4JaHHIUJMapHH aHHKJAaHT,

Kasos: p, =0, =50,0 Mlla; p, = 43,3 Mila.

2.3. Tomonnapusuur HucGaru 5:1 Gyaran TyFpu TypTOyuak
KYHAAJaHT KeCHMJH CTepxKeHb Yku GOyfnas 320 xH kyu OGunan
uyysusarad. Pyxcar stunaagurau ypunma kyuiasuin 80 MIla xaGya
KuauHrau. Kecum ynuamaapunn anuxJanr,

XKasob: 210 cm.

2.4, Ygu O6yiinab uysu/iran cTepxKeHAa YHHHT KUsS KeCHMJaapHAaH
6upujard HopmaJs Kyujawuwaap 75 MIla ra, ypuaMa KyusiaHull-
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aap 43,3 MIla ra rtenr. Bepuaran Kus Ba KYHIaJaHT KecuMJap
opacuaard GypyakHy Ba SHI KaTTa HOpMaJ KyYJaHHII/IapHH aHHK-
JiaHr.
)Kasoé: 100 MIla; 30°
25. YKku 6yiinab yysuaraH cTep:KeHJarH 3JHT KaTTa HopMad
kyunanui 40 MIla ra, xusi KecumsaapaH Oupu Oyiinua ypHHMA
KyuJaHdw sca 17,3 MHa ra Tear. Kua TEKHCJOHKHHMHT KyHAaJaHr
KecHMra nuc6atan Gypuarunu Ba y 6yiinua TaLCHP KHJARUTaH HOP-
MaJj KyYJaHHLUIHHAT KHAMAaTHHY aHHKJaHT.
JKasob: o, =30°, o, = 30 Mlla,
a, = 60°, o, =10 MIla.

2.6. Yauamu 20X 20X 20 cm 6yiran 6eTOH KYOHKHH CHKHJHLITA
CHHAWl TNalTHAA YHHHT eMHPHJMIIM OJAHAAH Kyu HYHaJHIIHTa
nHucGataH 45° 6ypuak OCTHHArW Kusi KecUMH Oyi#inya HopMmaJ Ky4d-
aAanuiud — 4,5 MIla ra tenr 6§aran. Ky6HK Kanjaail Ky4 TabCHPH-
1a eMHUpHJTaH.

Jaso6: 360 kH.

2.7. KoHCTpYKUHSt 3J€MEHTHHHHT TaH/JaHraH HYKTacH OPKaJH
YTKasuaran KecumJapian 6upu OViinua tyaug Kyusaasuw 60 MIla
6yaub, y my kecumra 60° Gypuak octuaa kusi. Bupununm xecumra
nepneHgdkyasap 6yJIraH HKKMHYH KecuM O6YVHHYa HOpMaJ KydJaHHII
nHosra teHr. llly Hyxra opxann yTkasuarau xasdyu KecuM G6yiHHua
3HT KaTTa HOpDMaJ KyUJaHHIUHH aHHKJAHT,

JKaso6: 65,4 MIla.

2.8. bepuaran o, Ba 0, (pacM, a) €kM 0, Ba O, (pacM, 6) €kH O,
Ba o, (pacM, 6) 6y#uva aHanuTHK €kH rpaduk ycyJana o Oypyak OCTH-
Jard KecMMJia G, Ba T, JIADHH aHUKJAHT. DJeMeHTAarH SHr KarTa YpHH-
Ma Ky4IaHHIIJAPHH aHUKJaHT.

Bepurran xmufimatnap
K ano6
Og . MIla
Bapuant ‘ 6, Mlla Gy Mlla 0y Mlla l [+ %4
1 100,0 50,0 0 30 87,5
2 100,0 50,0 0 —60 62,5
3 30,0 30,0 0 Xap Kaunah 30,0
4 80,0 0 -—20,0 60 5,0
5 80,0 0 -20,0 —30 55,0
6 30,0 0 —30,0 45 0
7 30,0 0 —30,0 30 15,0
8 30,0 0 —30,0 —60 —15,0
9 0 20,0 —60,0 60 —50,0
10 0 20.0 —60,0 —30 —30,0

2.9. Wanm pesopuaaru acocuil Kyuianuwiap 60 MIla sa 120
MIla ra tenr. Hopmaan 3Hr kKaTra acocuil Kyusaauuil HyHaJgHIIMra
HucOaran 30° Oypuak XOCHJI KHJaaurad KeCHM yuyH HOpMaJ Ba
ypHHMA Ky4JaHHIJAapHH aHHKJAaHr. [leBopra nmopmaa 6yaraH, 3HT
KaTra YPHHMAa Ky4JaHHWJIH KECHMHHHI Ba3HsITUHH aHHKJAHI Ba
HKKaJla Ky4YJaHHIU fCOBYMCHHH Iy 103a 6Vinua xucobGaaHr.
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2.8- Macanara oux

Kaso6: o, = 105,0 MITa T, = 26,0 MIla
Toax = 30,0 MI[la ¢, =90,0 MITa
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2.11- macanara oun

2.10. Slccu 3ypukkaH XoJsaThga Typrau
2JIEMEHTHHHI HYKTAaCHAATH acOCHil KydJa-
nuwaap 120 MIla sa 45 MIla ra Tewnr.
Tyauk Kyunanulla Kecumra HHcGaTaH 3SHT
KHYHK Oypuak OHJaH Kus Oy/IraH KeCHM-
HUHT Ba3USITHHH aHUKJIAHT,

JKago6: dur katra acocHil KydJsaHHLI-
au Kecumra HucGarad 58°30° Gypuak oc-
THIA.

2.11. Bepurran o,, 0 Ba (T3 =—T1,)
Jap Oyiinya (pacMra KapaHr) aHAJIMTHK €KH
rpadMk yCy/ada acocHil  KYYJAHHIIJIADHHHT

gHiiMaTH Ba f{IyHanMWUMHY aHUKJAHr Ba (HAKAT aACOCHH KYWIAHHILIAD
TabcHpua GYJraH 3JeMeHTHH TacBHPJAHF.

2.11- macanara oug

= Bepuaran guiimataap, Mlla | Kaso6
Bapuaur
a o9g T ‘ Tmax
1 40,0 20,0 10,0 44,1
2 50,0 30,0 —20,0 62,3
3 —20,0 30,0 20,0 37,0
4 —40,0 20,0 —30,0 32,4
5 —10,0 —20,0 10,0 — 3,8
6 -—20,0 —40,0 —40,0 —11,2
7 50 0 20 57
8 0 60 30 72,4
9 —40 0 20 8,3
10 0 —80 25 7,2
11 50 50 10 60
12 —410 —40 —20 —20
13 0 0 25 25
14 —60 40 0 40




2.12. Exsapn 6yiiuua HOpMAJ Ba YPHHMA KyWIAHHLIJIAp Mabjym
6ysirad sMeMeHTAArH KypcatwiraH (pacvira KapaHr) KHa KecuM Oyitnua
aHa/MTHK €KW rpadHK ycy/ja HOpMana O, Ba YpHHMA T, KYydJaHMIIap-
HU AHHKJAHT.

2.12- macanara oun

Bepuaran gufimatrsiap ‘ JKaro6, MIla
Bapuanr
Oy MIla \ Cﬁ MIla Ty MIla \ v oy tv
1 80 0 40 30 25,4 54,6
2 60 0 20 —60 32,3 —36,0
3 40 0 —20 —30 12,7 | —27,3
4 20 0 —40 60 39,6 27,3
5 —100 0 40 --30 —40,4 63,3
6 —80 0 30 60 —46,0 —49,6
7 —60 0 —29 30 —-37,7 —-36,0
8 —40 0 —40 —60 —44,6 -37,3
9 70 20 —30 —30 31,5 —36,6
10 60 40 —20 60 62,3 18,7
Il 50 30 10 30 36,3 13,7
12 40 20 40 —60 59,6 —28,7
13 40 —60 20 30 —2,3 53,3
14 50 —30 20 —60 —32,3 —44,6
15 30 —50 —20 —30 -7,3 —44 .6
16 20 —40 —20 60 —7,7 44,6
17 —10 —40 20 —30 —0,2 -3,0
18 —~20 —50 20 60 —59.8 3,0
19 —30 —50 —30 30 —9,0 —6,3
20 —40 —60 —30 —60 —81,0 6,3

_ 2.13. Pacmaa racupnanran yuGypuak saementHudr AC a CB
€gaapu 6yiuda OHP XHJI KHCYBYH HOpMaJ Kyudauuuiap — 50 MIla
Ba YPHHMa Kyu/JaHHUIap TabcHP Kuaaau, AB €kka sca 10K Kyiui-
maran. AC sa CB égaap 6yiluua ypuuma KyuJaHHUIJIAp KHAMATHHH

XaM/a acoCHi KyuJaHHUIADHHHT KHAMATH Ba HYHAJAHUIMHM aHHK-
JIaHT.

Kasob: v =50 Mlla; 0, =0; 0, = — 100 MIIa.
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2.14. Kuppacu 10 MM gamr ky6HK Kucuaulira cuxajran. Kuifima-
1 63000 H kyu Kyfiunranga y oKrasiap TeKHMCIHK GyiAnua, sibHH
YHHHT 6apda yu €kjaapura Gup XHJ KHAJHKAArH TeKHCAHK 6yiinua
emupuaran (pacmra kKapadnr). lly xkecumparu eMHpHIAHWI NaHTH-
JlaTH HOpMaJ, YpHHMa Ba TYJHK KyYJaHHIUJIApDHU aHUKJAAHT.

Equm. Kypunaérran xyGuxiard acoCuii Kywranuwiap Kydularura TeHr:
0y = 0y, =0, 03 =— 630 Mlla.
OkTasap HopMan Kywilawumm Kyiuaard QopMysajan alMKJaHaLu:

: 1
o _ Gi + 0, - 03= 63(;,0 210 MIa.

OKT 3

OxTasnp ypunMma KywIasMI 3ca Kyfiniarn ¢opMyJanaH allMkJaHaii:
1

Toxr = 73 V(61— 0. + (0, — 03)% + (03 — 04)? [05] =
= 1{—— 630,0 == 297 MIla
Tyang xyurauu KyFlearHra TeHr:
— 2 ? —
Poxr = 97 onr +10m =9 (= 210)2 + 2972 = 363 MIla.

2.15. )Kanpanna kipcathiarad 3ypHKKaH XOJaTAard 3/eMeHT YuyH
OKTa3Zp HOpMas Ba YPHHMA KYYJIAHHIJIADHH aHHKJAHT.

Bepunran acocull xyuaansunap, Mlla | >KasoG, MIlla
Bapwnaur

O Oy Oy ] okt Tokr
1 120 100 80 100 37,7
2 120 100 —80 46,7 90
3 120 80 —100 33,3 95
4 120 —80 —100 —20 93,3
5 100 80 —120 20 93,3
6 100 —80 —120 —33,3 95
7 80 —100 —120 —46,7 90
8 7 —80 —100 — 120 —100 37,7

2.16. TIynar Kypoa cTBosAaH KecuO sicairaH 3J€MeHTap Ky-
Ouk €xJaapura Kyuaanuuwaap: 550 MIIa, 420 MIla Ba — 350 MIla
TAECHP KHJaAH. JHI KaTra YPUHMa KyudaHulidu anuknaaur Ba Il
Ba 1V mycraxkamauk Hasapusaapu 6y1mqa Xucobuil KyuaaHHuIL-
JIapHH TOIHHT.

Evumu. Acocnit Kyyranumwjap Teryluinua KyHHmarnapra TeHr:
0y = 509 MIla, 0, =420 M[la Ba 03 = — 350 MIla.
Dur KaTTa ypHHMa Kyu4JanHinjap KyfiHaars ¢popMyiazal TOMHAaan:

0,—0 550 -+ 350
T =1 8 2OV = 450 MIla

max 9 9

(42}
(¢



IIT MycraxkaMaBk nasapusict 6yiinya XHCOGHI Kywjgauuul Kyftuaarura Tedr

Opp = 03— O3 = 550 4 350 = 900 MITa.

IV MycraxkaMmauk zasapusce 6yfinya Xuco6ufi KyuJaHHU KyAHIArHra TeHr:

2
Oy = Z_)— V(61 — 092 4 (0, — 0g)2 1 (01 — 03)? = 840 MITa.

2.17. Kypcatuaran acocuit Kydianuutiapga (w =0,3) 1 Ba II myec-
TaxKaMJIMK Hasapusyapu Oyfinua XucoOHH KydJaHHILJIApHH TOIHHT.

Gepuarasn acocuft Kyunanuunap, Mlla I JKaeo6, Mlla
BapraHT
[o1} [ [\ A l o1 Oy
1 120,0 100,0 80,0 120,0 166,0
2 120,0 100,0 —80,0 120,0 146,0
3 120,0 —100,0 80,0 120,0 160,0
4 120,0 —100,0 —80,0 120,0 174,0
5 £0,0 100,0 —120,0 -+100,0 174,0
KM
—120,0
6 100,0 — 80,0 —120,0 -+100,0 160,0
6KH
—120,0
7 80,0 100,0 —120,0 -+80,0 146,0
8 —80,0 —100,0 —120,0 —120,0 66,0

2.18. Acocuit kyunauduaap Gepuaranga Il sa IV mycraxkam-

JIUK HasapHasapu Oyfdnda XMCOOHH KyuJaHHLUJIAPHH TOMHHT.

Bepsunran acocu#t Kyupanuuntap, Mlla l JKapo6, MlIa
Bapuanr )
O Oy s a1 a1V
1 120,0 100,0 80,0 | 40,0 34,6
2 120,0 100,0 —80,0 200,0 191,0
3 120,0 —100,0 80,0 220,0 203,0
4 120,0 —100,0 —80,0 220,0 210,0
5 80,0 100,0 120,0 220,0 211,0
6 100,0 —80,0 —120,0 220,0 203,0
7 80,0 —100,0 —120,0 20,0 191,0
8 —80,0 —100,0 —120,0 40,0 34,6

2.19. AcocHil KyunaHdwaap KuimMaTu

15 MIla, 40 MIla, 60 MIla

GyJrania 4ysH AeTaJHHHr Mycraxkam.urdid TekipuHr. Ly mapkanu
YysH yuyH pyXcarT STHAANMIaH KyulaHuuwap: uyswmgars [o] = 30
MIla, cukumungary {o—] = 100 MIla. MopHudr MycTaxkaMJ/IMK Hasa-
PHUACHTA aCOC/IaHT.



Evumu. Bearuna6 onamns: g, =15 MIla, g, =— 40 MIla, 0, =— 60 MIla.
Mop 6¥iinua yysuaningard MycTaxkKaMJHK WIapTH KYHaJlarH KYPHHHIUHH ona-

nu:
[0¢]
(o2} ——03[0_—] < [0'+]-

BHsHHAT X041 yuyH

15 —i—60—130% = 33 MlTa > 30 MIIa.

By sca 6u3nn KanoarTaauTHpMaiiaH. XHcOOHA KyuJaHMII pyXcaT 3THA2AMraH Kyd-
nannwaan 10% oprué ketan, 6y 3ca MyMKHH 3Mac.

Arap 63 XHCOGH! KHCYBYM KyulaHHIIHK XHcO6aab TONHG, YHH Y3rapTHPHAra
mwapTra MYBO(HK CHKHJHIUrA PYXcAT STHJAAAHraH KydJaHHII GHAZH COJNHIUTHDHO
KyprannMH3fa 314, 643 XyAAM IUYHEAR HaTHXKara sra 6yjap sauk:

o [o_]
1 [0+]

2.20. )KanBanpmaru xoanap yuyyn MOpHHHT MyCTaXKaMJHK Ha-
3apuscu OyHAHYa XHCOOMM CHKYBUM KYyWIaHUIIHH aHHKJAHT.

— 03 < [0_]

Bepuaran xufimataap YK aso6, MIla
Bapuant 0, Mlla l o, MIa ‘ lo_1/[04} oy, Mla
! 100 —60,0 4 100,0
2 -—10,0 —70,0 5 130,0
3 35,0 —25,0 3 130,0
4 30,0 10,0 4 11¢,0
5 30,0 0 4 120,0
6 0 —70,0 5 70,0

6- §. Hedopmauunsanap. [loreHunan sneprus

2.21. KO30HHHHr nyJjaT [geBOpHIarH acocHil KyuJaHHLLIAp
3-107 H/m? Ba 6-107 H/M?2 ra tenr. Acocuil nucOuii nedopMmauus-
JIaDHA aHUKJAaHr. YUH3HKJAM KyuJaHTaHJaHK XoJaTHaa o, HyHaJuli-
Aa KaHlal KyuJaHull uly HYHaJWIUAard XyAaau WyHaa#l HucOHH
nedopMauusiHy KeaTupu6 unkapaau. Ko3on aeBopu MarepHasMHHHT
1 cM® na TYNJaHran TYJAHK MOTEHUMa] 3HEPrust 3alacHHH aHUKJIAHT.
E=2-10" H/m? Ba 1=0,3 1e6 Kabyan KUJIHHT.

/Kaso6: €, =2,55-107%; ¢, = 0,6-107%

0 =>5,1-10" H/m? u =8,55-1073 Hm/:m?

2.22, IMynar auctan 150 MIla xyunanuimiga oianil 4ysujauuira
cuHaw maitupa 250 mm ysynaukaa 0,2 MM ra TEHT uy3uauin Yi-
yanra. Arap Wy JHCTHH KyllMMua paBHlIAa KYHAAJaHT HyHaull-
Jda XyIAu WyHoaHd KyuJaHuil OWJag 1OKJdaHca, acocHit nedopma-
uusiiap HuMara TeHr Gyaanu? Arap kyHuajgaHr HyHajJuUIgary Ky-
WIMMYa Ky4WwIaHHUlap CHKYBYM KyuaaHuumuiap 6ynca, ywa medop-
Mauusiaap HuMara TeHr OyJaanu?

/Kagob: Kymnmua uysysun kywianumaa: Alj=AlL=014 mm,
KyIIHMYa KHCYBuyd Kyunauuuiad Al=0,26 mM, Al=0,26 MM,
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2.23- Macanara oHA 2.25- macanara oua

2.23. Ilynat perananan KupkuG Tad€pJaHraH 3JEMEHT SCCH Kyy-
JIaHTaHJHK XoJaTtuaa (pacMmra xapaur). [uaroHan y3yHJAHTHHUHT
Y3rapHlIHHH aHHKJaHT.

XKagob: 27-10—3 Mm=27- 106 m.

2.24. Tloe3n kynpukpaH Yyraérran nyaaT OGaJKaHHHT HYKTa-
Japunan OMpHAa TeH3oMeTpsaap €paamuia TOPH3OHTAJN Ba BEPTH-
Kal HyHadauWIapjaard ysrapuwjap yauaurad. [opusoHTan #yHa-
JIMIIAA TeH3oMeTp XucobaapH dapku + 8 MM 6ynau  (6asack
20 mm Ba xarranuwnuu 1000), BepTukan HyHaJMHLIZA TEH3OMETP
xucobiapu dapkut — 12 MM ra Teur 6yazu (6asacu 100 MM Ba
xkarratawuwu 1000),

I'opusonrtan Ba BepTHKas yHaAJMMIIIApAArd HOPMaJ Ky4JaHHIL-
JapHyu aHUKJAHT.

)Kago6: ropusontan #ynanuwaa oc==80 MIla, Beprukaa HyHa-
Juuiga o=0,

2.25. §lccu KyusnaHraH xosaTia Typrad myJsar geTajjiaH axpaTH/ITaH
3JIEMEHTHUHr Ky4JaHTaH XOJaTH pacM, @ [a KypcaTwiran. YHHHT HHC-
Onit nepopmaumsnapu (pacm, 6 ra Kapaur): e, = 5,32-1074, g, =—
—1,82-107% Arap y=1,19-1072 6ysica, acocHii Ky4IaHHUIJIAPHHHT
KaTTaJMCH Ra HYHa/MIIHHE AHHKJIAHT.

JKagob: o, =160 MIla; 0, =— 60 MIla;

0; TOpH30HTa/ra HucGartan coar crpeskacd HyHamumuaa 80° GypuuraH.

2.26. AcocHil KyuJaHHILIAPH KAaTTAJHKAAapu KyHHIArd KajaBaJ-
Ja KypcaTH/IraH Ba XaXMUil Ky4IaHTaHJIHK X0JIaTHAA TypraH nymaar
9JEMEHT yuyH XaXMHuli nebopmauus MOAYJHHM Ba abcoJioT KaTra-
JuK O6yfinua sur xatra uucOuii nedopMauusIapHy aHHKJAHT.

Bapuanr A e R ey Oepuaras Kanos
! +15 + 30 + 45 g, = 157.10—¢
2 415 + 30 —45 g, = 293-10—6
2 +15 =30  —45 gy = 20210~
- +15 —30 + 45 g, = 240-10—°
> —I5 — 30 —45 gg= 157-107¢
6 —1i5 30 —45 £, = 240-10~0
7 —15 — 30 +45 g, = 293.108
8 —15 430  +45 £y = 202.107°
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2.27. AcocHii KywianHWJapu KUEMataapn KYHHAATH XaABaJjja
KypcaTHJraH Ba XaXXMHH KyUY/JaHMaHJHK X0JdaTHAa TypraH nyJaar
AeTanjan axKpaTHJraH 3JeMeHTap KyOMK YUYyH aJoXuaa-ajoXHia
X2XKM J3rapuliy 3HEePrHsCHHH Ba WAKJIM Y3rapHlly SHEPrHSICHHH
AHHKJIQHT.

A # 6 a
Bapans O sarnapy, Mlla P ooren Kaso6, H/u?
91 | . | % “x Uy
1 100 70 40 1,47 5,85.10~1
2 100 70 — 40 5,58.10—1! | 3,53
3 100 — 40 — 70 3,33.10—3 | 5,35
4 — 40 — 70 — 100 1,47 5,85.1071,

2.28. KaayH nmaumta NJAaHHOa 4YyKyp-
aurd 10 MM Ba KyHZaJaHr VyauamJjapu
10,001 10,001 MM 6yanraH KBagpar uy-
Kypua 6op. llly yygkypuara yauaMmaapy
10X 10X 10 MM 6ynran Muc ky6ua conu-
HHu6, ycrura 10000 H xyu kyitmaran
(pacmra xapaur). Yykypuaas NJHTaHH
aedpopmanusaanmaiay  peé onub, Kyb-
yajgard ydana acocuil KyTJaHHIUHH aHHK-
Janr. Muc yuyH KyHaananr aepopmanus
2.28- macanara oug ko3 puuuentd 0,32 ra TeHr Ael OJHHT.

E v umu: KybuanHur YCTKM Ba NACTKH KHppantapH GyifiHua KHCYBUHM KyuJanullIap
IHT KaTTa Oyaaju, WYHHHT YYyH yJapHH O3 ne6 Genrunafimus. YJjap Kyiuiarara
TeHr:

P 10000
Oy =— =~ =——— =— 10000 Hfew* ~ — 100 MIla

Inanna uykypua Ba Ky6ya cHMMETDHK GJJIraHH yyyH KOJraH HKKH acOcHi Kyuaa-
HHILJIap GHp-OUpHra TEHT.

Oy = 0y

Ternwnn Huc6uii jedopmanusaap € Ba € XaM OGup-GHpura Tenr. ¥YJjap KyHAHRars-
43 aHHMKJaHaIu:
10,001 — 10
By = £y == _— = ‘-10_4_
T 10

XaxMHE Kyunauran Xonataa Hucbuii gedopMalliisa € HHHT KHIIMaTH KyhHzary ¢op-
MYyJajlaH aHHKJaHaOH:

1
g;=—[0,— (02} ay)l.
E
O, = O0; JapHEH VpHHUra KVinG, 6y TeHIVIMKHH O; Ta Huc6ataH eyaMus.

Ee, +po,
01 = 02=—1:
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2.30- macanara ouf 2.31- macanara oun

£, Ba O MApPHHHT KUAMATJIAPHHM ypHHra KyHub, KYAURZATHHM XOCHI KH/IaMi3:

1.105.1.10—4—0,32. 170
0 =0y = o032 =—32,4 Mlla.

2.29. Jlebopmauusich xucoGra oJMHMaHAMraH KaJuH MJIHTala
MabJIYyM YYKYPJAHKAA THAMETPH 2 cM JIH LHJHHADHK 4yKypua yHAuJI-
ran Oyaub, yHra nyJjaar UHJIHHADUK CTepKeHb 3a30pCH3 3UY TH-
kuarad. CyHrpa my crepxketb KucyBuu Kyd 20 kH Ounan 10KJ1aHraH.
CrepikeHziarn 6apya y4 acocHil KyuJaHHIUJIAapDHH aHHKJAHC.

Kasob: 0y = 0, = — 27,3 MIla, 0, =— 63,8 MIlla

2.30. JedopMauussaumaligural KajauH IJHTAAa HH Ba YyKyp-
JurH 1 e mau 6yarad ouug apukua yitmaran. Iy apuguara maad-
Aarg yauamu 1X1 cm O6yaran  AypajiOMHHHI napaJuiesenunen
Tukuarai. CyHrpa y pacMmia kypcatuiraiugek oxnaasrau. [lapase-
Jenunegfard acocHi KyuJadulIapHd aung/aasr. JedopmauusiaH-
raHAaH CYHT YHUHT YCTKH KMPPacH MJIHTAHKHT IOKODH CHPTHIa TEHT-
JamuG KOMMWIK YuyH IOK KYAHJAryHra kajgap yHuHr Gajgaujauru A
Kanua 6yauwy gosum? dypamomunnii yuyn u=0.33.

Kaso6: o, = 0; 6, =— 26,4 MIla; 0, =— 80 MIla; h = 10,01 mm.

2.31. AGcomor GHKp KaauH MAHT4fa UHJAHHAPHK yfA Mapmanal
OUHITaH. YHra IONKa AeBOPJAM HUM OYLI LHJAHHAD Tap3ujard MHC
NaTpoH 3a30PCH3 3MY TuKuaran (pacMmra kapaur.) CyHrpa naTpod
HUMra CYIOKJAMK Kyfiuaub, nopurens épaamuaa ¢g=100 at GocHM-
raya gHcmaanu. Ilarpon marepuanunpard acocuil KyuJaHHUIJIapHH
anukgaanr. [latpon Guaau NJIHTA OpacHAard MIUKaJaHHIIHH XHcoOra
oaManr. ITaTpouHunr aeBopu IONKa OYJraHu yuydH YHHHT ypra nua-
MeTpH Karragaawand, 6yHu XaM Xucobra osamanr. Mic yuyn Kyunpa-
Jaanr nedopmanust koapduuuentn 0,32 ge6 KaGyJ KHJIHHT.

/Kaso6: 6,=0, 0,=—13,2 MIla, o3=—10 MIT1a.

2.32. A6comor OHKp KaJdHH IUIHTafa AYMaJoK HKKH TOMOHH
OUHK TEWHK HapMmajnanrad 6yaul, y opKaJu I0NKa JeBopJl XKes
Hafiya yTkasuaran {pacmra xapaur). Halua remukga WyHYaJJHK
3WY THKHJITaHKH{, HINKaJdaHuul Tyhalau NAHTa KaJuHJIHTH 4erapa-
CHAA HailuanuHr G6yiiamMa gedopMauusaaHulIE 103 GepMaiiau. Arap
Haflua wuuga GocuM ¢=200 ar Gyaca, mIHTa OPKaJH YTKA3UJITaH
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2.32- macanara oup 2.35- Macanara oug

Ha#ya KecMacHAaru acocHH KyuJaHHIJIap HHMara TeHr? JKes yuyn
KyHaananr gedopmauusi kospduunenty p=0,32.
)1<(1606.' 0'1=0, 0'2=—9,4 MHa, 0'3=—20 MIla

7- §. IOnKa neBopau maumaap

2.33. bocum Ganaugauru 100 M 6ysranga nuaMerpu 120 cm Jau
YysiH BOAONPOBOJ TPYGACHHHHI N€BODH KaJHHJIMUTHHH AHHKJAHT.

Hysn yuyn uysuauiira pyxcar atuaaauran xydnanuuw 20 MIla ne6
OJIUHT,

XKago6: 30 Mm=3-10-2 m.

2.34. Tamku auamerpu 54 MM Ba Hukd auamerpn 50 MM JH
BHHHILIACT BOAONPOBOA TpyBacuza GOCHMHHHT MakcuMmas GajaHj-
JHTH Kauya Oyauing MyMKHH? BHHHNJIACT yuyH Y30K UYy3uJHIIra
pyxcar stujagurad Kydianuiniu 80 MIla neb oJuwr.

/Kasob6: 61,5 m.

2.35. Nuamerpu 50 cm s BepTHKan UMJAMHADPHK uamira 20 aT
HYKH HII GOCHUMH TabCHP KHAMOKIAA. Bynmau Tawkapu, yHra TyGu
ODKaJIH TOpeuura TeKHc €HHJAraH BepTHKaJ KydJap TabCHp KHIAAAH.
Beprukan kyunapHHHr TeHr tabcup sTyBuncn R=750 kH. Buxp
KoGupranap Ba auadparmanap (pacmja KypcaTHJAMarai) KOHCTPYK-
LHSHMHT TYDFYHJMIMHH TabMHUHJAAHAW. Arap pyxcaT 3THJaLHTaH
Kyunauum [o] =80 MIla 6yaca Ba IV MycraxkaMJuK Ha3apHsICH
KalyJ KUJIMHCA, HIHUII ICBOPHHHUHT KaJHHJHTH { aHuKJaHcHH, Arap

Il mycraxkamuauk Hasapuscn Kaby, KHJHHFAaHAa HAHIIHMHT Je-
Bopu { Kanya 6ynap sau?

Ewum. Tamkun sTyByura nepreHIUKyasip HyHaAran uy3yBYH SHC KaTTa Kydsa-
EMIU KYAHAarura TeHr:

Tawkun sTyBun 6y#inal fiyHanran KyulauuWl HUKH GOCHM Ba KHCYBUH KyY XOCHJ
KHJIraH KyYIaHHWJIADHHHT anre6pavk AUFHHAMCHAAH ubopaT Gyianu:
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. 7 22,8
g_l_)_ R _ 2.50 . 5000 _ Ma.
4¢ nD-¢ 4 3,14.50-¢ ¢

Og =

[lunHBAPHK CHPTra HCPNEHAUMKYJISp HYHaqran OpPAJHK acOcHi KyWJIaHHIIHH 03=0
ne6 onum MyMmeuH. Lllymnail kuau6, GH3 siccH KyWIaHraH XoJaaTra sra 6ynamus.
By xoaza 1V naszapust 6§iinua MycraxkaMJHK WIapTH KYHHIarH KYpUHHLIHE OJajH:

Vof+0§—01 gy < [0].

By renrsnamara mrapﬁ oNuHraH Oy Ba Oy ndojanapHn Ba [0] kuitmaTin KY#cak,
‘502 22,82 50,0 22,8
V(-

By renrcusnuxnan ¢>0,805 cm keauG uukaad. =8 MM He6 Kabys KHJIaMH3.
Arap 1I] MmycraxkaMJHK HazapHsich KyAJaHWIranja 34H MycTaxKaMJHK liap-
TH KyfuJaard KypHHHIIHH OJapau:

0, — 03 < [o].

bBuzHnur xonza

GyHaan
1>0,973 cMx 10 MM~ 1-1072 M,

IV MmycraxkaMJHK HasapHACHMHH KyJajall HaTHXKAacuda KOHCTPYKUIHSI €HTH//a-
Iy,

2.36. M Gocumu 10 at tabcupuma Gysaran amamerpu 250 cm
JH NyJaT KO30H [AEBODHHHHI MYyCTaXKaMJIUTHHH TeKWHpHHr. [le-
BOPHHMHT KaJHHJIHIH 12 MM, yHHHr ydyH pyXcaT 3THJajHrail Kydaa-

uut 90 Mlla ra renr. IV MycTaxkaMmJ/aHK Ha3apHsICHHH KVJJIaHT.
JKaeos: o, =90 Mlla

2.37. Kosou uuauHapuk xucMuuunr guamerpn 200 cm, y uil 6o-
cumu 16 at rawscupuaa TypuGau. I MycraxkaMauk nasapusicura
acocaanu0, pyxcar stuaaauran kywnandw 100 MIla yuyu KosoH
LEBOPHHHHT KaJIHHJHIH ! HU TaugaHr. Arap IV mycraxkaMmJauk Ha-
3apusicH KYJJaHu/Aranla 34H KO3OHHHHI JeBOpH Kalljall KaJjHH-
JHKIA OYAHLIIM Kepak 6yJjaap 3au?

/Kasob: 111 mMycraxkamauk Hazapusich Gyiinua ¢(=16-10"3% M,
IV mycraxkamank Hasapuscu Gyiinda f=14 MM=14-10"3 M.

2.38. Kucnopon Gannonnsapu Tallku auameTpu 25 c¢M Ba 1eBO-
pununr Kaauuaurd 10 MM ag nyjaat UHAMHAPHK HAHULIApAAH HOO-
par. Arap Ganumougaru um Gocumu 30 ar ra erca, 6ajjioH [€BO-
PUHHUT MYTaXKaMJHK 3amacH Kauua Gygaau? MycraxkaMJyuk ye-
rapacu 510 MIIa ra Teur ne6 kabya guauurad. IV mycraxkKaMJHK
HA3aPHSCHHU KYJJIAHT.

JKaeob6: 15.

2.39. Huamerpu d=50 MM Jau, AYMAaJOK KYHZAJaHT KECHMJH
nyJaT cTepKeHb AEBOPUHUHT KAJHHJHIH f=1 MM JIH THTaH KOTHIU-
MacHiadg KHJHHTAH HalicuMon FuJsiod HYUra OJMHTaH (pacMra ka-
paur). Crepxennu P=240 xH xyumaap kucuG typubau. Crepikelb
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Ba HafjaTH 4COCHH KyY/JaHHLJIAp-

.“l . HH auukJaur. Crepxkenb OHMaH Hafl

____f____r_.__”ﬁ\ OpacHJary HIIKaJaHHUIHK Xucobra

p . i Wp oamanr. THTaHHHHT 3JACTHKJIHK

X i f monynuuu  E=1,2-105 MIla ne6
__L_‘_____\Q\ / KalyJ KHJUHT.

Ewumu. CrepKeHHHHT IHIHHADHK 103a-

2.39- Macanara OHI CHIaH XaéjlaH 3JeMeHTap Ky0uyaHH KHPKHO

onamus. KyGuaHuHr KHppaJapu GHpra TEHr.

VHUHT MKKM KHppacH CTEepXKCHHHHI KYVH-

JlajlaHr KeCHMHra InapaJjiies, HKKH KHDDAacH 3Ca CTEPKCHHHHI UHJHHAPHK 103a-

cura napaanesn. Kyupanaur kecumra napasien GyaraH Kuppanap Oyfiuda xyuaa-

HHULIAP KHCYBYM Ba abcOMOT KHilmMaT OyilMua sHra KaTra XucoOJaHalH. YJaphHH
O3 OHNaH GeJrujiaiiMu3. YJaap KyHHAarura TeHr.

p 4p 4-20000

—_— —_— —_ —_——— 121,8 Mna
Os F, nd? 3,14.52

Crepaenb 6VfilaMa iiyHANMIIAA KHCHATaHAA KYHNAJNAHT HYHAJHIIAZ KEHrasAH Ba
HalCHMMOH FHJOQHM uy3alH, HATHKAAA YHIA WHTEHCHBJMIH ¢ GYJraH HYKH GOCHM
XOcHa Kuaalu, ¥3 HaBOaTula Hall XaM cTepXeHra VIIanJeK HHTEHCHBJIHKIATH
éuyama KuHcyBud GocuM Gusan Tabeup Kuaand. Ulynnaft KHaunG, GU3HHHT SJMEMEH-
Tap KyGuajarH HKKHHYHM acOCHil Kyu/JaHHLI KyHHJarura TeHr Gynanu:

Oy =——4q.

HuxosaT, Taurenunan Ba pajpua; #yHanuwaapia HucOGuit gedopmauusnap Gup Xun
6yJarannurd Tydaliin (Zoupa NEPUMETPH Xap AOHM XYARXH AHaMeTPHHArH HUCOWH
Aedopmauusra sra 6§aaldH) Ky6uajlard OXHPrH acOCHH KYydJaHHII XaM — q:

0) =0, =—4.

HaficumMon ruiod tonka meBopsu DuAHHApAaH ubopar. Mukn Gocum ¢ 6Gynranna
UHJAHHAD SICOBUMCHIa NepPNeHAMKYJ/SAD PaBHLLAA 4y3yBYH KywlaHHULIap KyfAHAarHra
TeHr
Oy =—
[+] Qt’
6yHaaH
2ta,

d

q=

SlcoBunra napasJen Kywianuliap Haliuama GyaMaiiau, uyHKn Oy HyHaiummaa Jok-
Jauull HyK (cTepxeHb OGMJaH Haiiua opacuiard HIIKaJaHHI KyYHHH HOAra TeHr
ac6 KabyJs KHJIHHTaH) :

MabnyMKH, IONKa [AE€BOPJH cTepKeHaapAa yudHyd HyHamumpard (Hafiua cup-
THTa NEPNeHAHKYJSD) Ky4wIaHWWJap Houara TeHr Ae6 oausand. UWlyunnah Kanuo,
HaH4aHH YH3HKJH KyYJaHraH xonatiaa ae6 Ka6y/1 KHIHII MYMKHH.

KyunaHuunap oo KHEMaTHHH aHHKJAAU YYyH NedOPMaLHAIADHA KYPHG THKuLI-
ra Mypoxaar kujaamus. J[Jlebopmanusi Gup XHHCIH Gyjarania nyaaT crTepxeHb
AH2MeTpHaars HucOuii nedopManus cTepKeHIaH KHPKHO OJIMHMaH KyO4YaHHHr Yuwia
AyHanHWaary HACOUH XepopMauusicu Guiaan GHp XHJL.

I
& =8 = [0y —u, (o) ‘{‘03)]=E_[—4“'P<n (—q+03)l

1
E,
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Turan nafiva nuameTpuHHHr HHCOMIT TedOPMAUMSCH 3 HABGATHAA YHHHT NapaMeTp,.

=e¢g_. ra teur. By

. . 0,
Aaru HucOuit aedopmvauus 6unan Gup xun 6Yaub, e, =EB-', € .

T

I
TEHIVIMKKA AedopMauMaap KMAMATHHH KYSIMH3,

e _ %
En{ 9— Ky (—q—i-tu)—ET

XaMAa ¢ HHHT YPHHTa YHHHT HPOAACHHH Gg OPKAJH aJMalITHPaMH3:

ne 2t0, 2t0, +o ] 0O
E a M7y 3) = E

n

By Tenrnamann og ra HHc6aTaH eyn6 Ba XaMMa MHKAODJADHHMHT COHJIH KHAMaTaa-
PHHH YPHHTa KYHHO KyunaHWUl Oo HUHT KHAMATHHH TONaMHM3.

— Iy Ty 0,3-121,8 — 21,5 MITa.

00= =

oLy ) En 2%y 0,3)
d( .n+ET 6(—, +l,2-105

[ynat crep:kennaru GHDHHYH Ba HKKHHYH aCOCHil KyY/JaHHILIap Kyiduaarura teHr 6y-
JajH:

. —s 21, 2.0,1.21,5
1= 0 =—¢g= 4 5

2.40. [deBopuHHHT KanuHaurd | Mm Gyaran anamerpu 30 cM
JH nyaart Hafiua GeroHra tyagupusarad. Haliuagarun Geron §3 YKH
iynananmuaa 600 kH kyu Ousan cukuarad. Deronparu acocui
Ky4YJaHHIUJMapHH Ba Haliya JeBOpHAArd 4y3yBUH KyUJAHHIIHH TO-
nHur. BeroHuuHr sgacrukauk mogyau 0,14 105 MIla, yuHHT KYH-
dananr pgedopmaiusa kosdpduuuentu 0,18. Haliua gesopJsapHHHHT
KaJHHJANCH KaTTa Ba yHUUTI [AedopMalUsJapHHUHT XHcobra oJ-
MacJIHK MyMKHH Je0 OJIHHTaH X0/ Y4YyH XaM LIy MacaJaHH e4HHT.

/Kaso6: 1) 0, =0,=—0,135 Mlla; 0;,=—8,5 Mlla; 0;,=20,2 Mlla;

2) 0, =0, =— 1,86 MIla, 0, =— 8,5 MIla.

2.41, Nuku guamerpd 50 MM Ba TallKH auaMeTpd 56 MM 6.-
ran 50 MM y3yHJAHKAArH nyJjar naiuara auamerpu 50 MM 6yaran
yllanya y3yHJHKAard aJiOMHHHA UHAUHAD THKHJATAH. Llunuaap y3
VkH 6yinab 200 kH Kyu GujaH cHKHArad. AJIOMHHUI LWHIHHAPHHHT
Kallya KaJTaJlallHIIHHE aHUKJaHr. [1yaat HafiHHHT HYKH JHaMeTpH
aJIOMUHHIT HHAHHAPHHHT gHaMetrpujgaH 0,1% karra ge6 OJHHTaH
X0Jl yY4yH XaM LIy MHKJIOPHH TONHHT, AJNIOMHHHIHHHT KYHIaJaHT
pedopmauusa kosppuunentunu 0,36 ned OMHHT.

JKaso6s 1) Al = — 0,066 Mmm = o o
=66-1075 M. 3N T

2) Al=—0,071 MM = -—
—71-107% M.

2.42, Tawmku auamerpy d =50 cM
Ba JeBOPJIaPMHHHI KaJHHJUIH &y, = 4 MM
6yaray nup 6y MHC LMJIMHApPra Jerop- ————
JADHHHHT KAJMHJMIH f, = 2 MM 6yJaraH _1 Apryumt
HUK Oyl myJar UWAHHAD THKHraH. Arap % % 4
MHC yuyH [o,] = 40 MIla, nynar yuyn 2.42- Macanara OHA
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[0.) = 160 MIla Gysca, mly uaduIard pyxcarT 3THIraH SHr KarTa HYKH
6ocumuM aHuKJIaHT. Lluauuapaap ykura napaiien Ky4/aHHIIJIAPHH XH-
cobra o/aMair.

E4u u. VKkana UHAMHIDHUHT AHAMETPJapH Ba NepHMCTPJIapuUiarH HHcOHR ne-
dopmauuaiap 6up Xua.

€, =8y;
6y xoana
Gﬂ 0M
Ey  Ey
Oyuaau
o Ep  92.108
0. E, T

Haumnu nnamerpan 6yitnaMa kecum GummaH (pacMra Kapaur) HKKH KHcMra
6ynaMu3 Ba GHp KHCMHHMHT MyBO3aHATJHK WIapTHHH Gapua Kyulap NpOEKUUsIapH-
HHHT KHPKHLI TEKHCJHLHTA [ePUeHAHKYAAD YKKa NPOeKUHsTapH HHFHHIHCH KYpH-
HHIUKAA TY3aMH3:

{—ql-d=0.

20, tyl+20, ¢

(MHC UHJIMEADHHHI TAaWKH Ba WYKH AHAaMeTpiapd opacuiars ¢apkuu Xucobra
oaMaHr). bus o, = 20, 3xkamiurHuM Xuco6ra os1amH3

20, tyl+440, tl—gl-d=0,
6yHaau
20, (t,+2¢,)
7.

Pyxcar sTusanuran GOCHMHH aMMKJIAILAS MHC LHJIHHAPHH KY3La TYTHUI JO3HM,
YYHKd NYJ4T UMJAHHAPAA OGOCHM TabcHPHAA BYXKYAra KeJlajHran KyulaHHUI
[0, ] pyxcar stunanuran Kywiawuwr [0 ] = 160 Alla ra renr 6yjagu, MHMC LwHHAp-

[o,
Jard Kywiaguul o,, yw6y —25- = 80 MIa ra tenr 6yaanu. Dy sca muc yuyH pyxcat
sTHAaAHran 0, = 40 MIla pan karta. 0, = [0, ] 1e6 oacak, y xonna

200 ¢+24)  2.40(0,44-2-0,2)
d o 50
2.43. Muxku gnamerpu 100 MM Ba JEBOPHHHHT KaJHHJHIH 2 MM
Oyaran anlOMHHH{ KOTHIIMAaCHAdH TaWépjaHraH LHJAHHAD HAEBODH-
HHHT KaJHH/JIUTH 5 MM 6yaran uyaH ruaod uaura oauurad. Luaauap-
Jard rasnpap Gocumu 3 MIlara teur. LHuaunap Ba rHa0d naesop-
JIADHHH UY3yBUYH Ky4YJAHHUIIApHH aHUKJAHr. BylilamMa KydwiaHHIH-
JapHH XHcOobra OJIMaHr,
JKasob: o, = 14,5 MIla; o, = 24,8 MIlla.
2.44. Iuamerpu 5 M Gyuran cdepuk rasro/biep IeBOPHHHHT
KajguHaury 30 mMm. ¥ uw 6ocumu 6-105 H/M? octumaru rasz Gunan
TYyagupuarad. I'asroabaep jeBopHjard Yy3yBYH KY4YJaHUUIHH aHHK-

JIaHr.
Kago6: 25-108 H/m2.

= 1,28 MITa.
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2.45. Kaapuaury 1 MM JH TNOJH-
3THJeH NJAéHKajaH taliépjaHran jaua-
MeTpH 1 M JM XaBo lIapH — 30HT-
HHHI 10Ka coepuk KOOUFH KaHAaH
MakcHMaa um 6ocuMHra (ramku 6o-
CHMJaH OpPTHKYa GocuMra) uYupaiau?
IOkopn OocuMJH TOJHITHJIEH YUyl
{o0] =5 MIla ne6 oaunran.

XKagob: 0,2 art.

2.46. JleBopHHMHT KaJHHJIHTH [=
=4 MM OyJarad KOHyC HAWIIHHHT
xaBpJH KeCHMHJalH acocuit Kyusaa-
HHIUJAapHH dHHKJAHT  (pacMra Ka-
paur). Mauw 1okopu TomoHnaau ocul
KViuarag Ba CyBra JHMMO-JIHMM TYJAUPHJTAH.

2.46- Macasara Oun

E 4y m. MabnymkH, MepHIOHONa® HYHalMIIZarM KY4YJaHHII Op Ba TeHT€HUHOHAJ
fiyRanlujary Ky WIaunil Oy HH aHHKJAN YuYH Kyf#ujaarn ¢opMy.aaiap MaBXyad.

ytga 2 j viga
= —_— aO='__"‘—h— .
Om 2tcosoc<n 3y/yn ! tcosa( ny

6yHIa Y CYIOKTHKHHHT X2XMPH OFHDJMIH, Y — KOHYC YYKKHCHIAH KYyUJaHHII aHHK-

JlaHajural kecumrada GyJaraH macoda.
Ana wy y macodpara KapaG Wy KyuwlralMIIJaPHHHT MaKCHMYMHHH TONAMH3. By-
HHHT yuyH Yy GyMiHua O Ba Ot Map YYyH XOCH/JaJapHH HyJra TEHIVIaHMH3:

dom vig o 4
—m__ e 7 h——-y =0,
dy 2t cos o 3

3
OyHzaH y; = 3 n (AB) xecumaa) Ba

doy yig a

h—2y)=0,
dy tcosa( 2

h
OyHAaH Y, = ? (CD xecumza).

Iynnafi xunni6, 643 HKKH Xapdui KecHMra 3ra GyJjamu3.

AB xecumaa
Ytga 21 3. 1.5002.0,364
2t <COS o 3 4 7/ 4 16 £ cos a 16-0,4.0,940
= 4,54 Mlla;
CD xecumaa
yiga ( 2 A\ A 9h2tga 0,001-5002.0,364
op=—""h—= . —|— = — = = 4,03 MIla
M ot.cos @ 3 2)2 6f cos @ 6.0,4-0,940
.t h 2 1.5002.
max o = v-tg o (h— h _’1_th tga=0,00 5002.0,364 — 6,05 M.
tcos a 2/ 2 4t-cos o 4.0,4-0,940

2.47. Hedtnu caxaall yuyH N€BOPHHHHT KaJuHJAHTH 10 MM 6Yya-
ran Ba KMYHK acoCHra TasHaiuraH (pacmra Kapasr) KecHK KOHYC
KYPHHHIINAArH HAHWAaH ¢oligananuarad, MepuguoHaa Ba TaH-
FeHIHOHAJ HyHaJuUIdpAaH 3HT KaTTa KYy4YJaHHUIJIapHH aHHKJAHT.
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2.47- macanara OHJA 2.48- macasara oHn

He;dnmnu‘ conuITHpMa orupsauryuu 0,95 ra tenr ge6 kabysa KH-
JIMHT.

Kaso6: o, =— 5,9 Mlla; o, == 20,3 MIla

2.48. JIeBOPHHHHI KaJHHJHIH 2 MM OyJrad, IOKOPH TOMOHHJAAH
OCHO KVHHAran napaGoJioMj LIakJgard HAHIIHHHC (pacMra Ka-
panr) MycrtaxkamJuruiu 111 nazapus 6yiiuua tekwnpuur. Mauums
I caTxraya cyokJauK G6unan Tyagupuiarad. CyIOKJIHKHHHT COJIHIL-
THpMa OrupaHrd 1,1. HeBop matepuann yuyH pyxcaTr 3THJagHras
Kyunanyw 20 MIlara tenr. MauUIHHHT MYyCTaXKaMJHMICHHH CYIOK-
JHKHHHT IOKOPH caTx 6aJaHJJUrHAA TeKLIHDHHT.

XKasob o, = 15,8 MIla<[o] = 20 MIla.

2.49, BeH3HH caKJaHaAHTaH HAHUI HIAKJH adJadHil XKHCMHIAH
ubopar 6yaub, yauyamaapH pacMAa KeJTHPHJTaH. Y I0KOPH TOMO-
HHAaH ocu0 KyHuaraH Ba GeH3HHra JHK-JIHK TYapupuirad. Ben-
3HHHHHT COJMUITHPMA OFHpJuMrH 0,7, HAMII JeBOPUHHHT KAaJHHJHCH
5 MM. MAHIIHUHT UHJAHHAPHK KOHYC KHCMJIapU TyTalurad XKoigaru
JEBOPDHHHHT MYyCTaXKaMJIMTH Maxcyc XaJnaka G6eJ00F OHJaH Tab-
MHHJaHrad, Madil geBopHaard MepHHOHAJ Ba TaHFeHUHaa HyHa-
JUUINapAary 3HC KaTTa HOpMaJ KyWwIaHHLIJIADHH aHHKJIAHT,

aso6: max o, = 3,95 Mlla;, 0, =5,25 MIla

2.50. Ty6u spum coepuk
maajary BepTHKaJd LHJIHHADHK
HIUWI CyBra JHUMMO-JIHM TYJAH-

puiarau (pacmra Kapasr). Enx
p-———— 4'8/‘1 —] t
N==_-T :_:‘T—%
=~ - — == T
F—— N
— ~
_' -— "’R
2.49- Macanara oun . 2.50- macanara omg
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JeBOpJIapH Ba TYOUHUHT KaJHHJH-
ru 2 mMm. MaumHusr uuausjap Ba
chepHK KHCMJapujard 3HI KaTTa
HOpMaJ  KYWIaHHUINIaDHH  aHHK-
JIAHT.

JKaso6: max o = 20 Mlla;

uHn

max O, = = 12,5 MIla.

8- §. KoHTakT KyuaaHuwaap

2.51. CxemacH pacMmpa Kypca-
THATAH TNYJaT UIAPHKJIH TOAIIHI-
HUKAAru XucoGHH KydYJaHHILJapHH
IV mycraxkaMmyauk Haszapusick 0Y-
finua aunukjaaunr. IllapukHuur pa- 2.51- macanara ouA
auyeH  R;=2,5 MM, HOBHHHT pa-
aHycH Ry=3 MM, XaaKaHHHT pagHycH Rsz==30 mM. [ToAWHNHAKHAHD
3HT KYN KyY TyllaAuraH wapuruiaaru 6ocum P=400 H.

Edum. 2apyp xucobnaw dbopMysnanapH, rpadukaap Ba xkaasamaap H. M. Be-
JfieBHHAT «Martepuasiap KaplWuaurn» KypcH Aapcaurda 1X 606 na KeJITHPHJAraH.
Byunau kefinn yliasnapra nJioBa KHAHHAAH.

YpHHHII 3/UIHIICH TEHrJIaMacHHd KO3IphHUHEHTIaPHHH TONAMH3:

1 /1 1 171 1
A__< )=__(____)=0,035,
R’1 R, 2125 3
B= -]—(]—f—l——l(l-{—l) 0,2165.
Ry Rz) 2 30/
lynpa A uner B ra uuc6atn Kyiimaaruua Gyaanu:

Illy Buc6ar Gyitnya Kypcuuur 10- aaBaduiaH o¢ HH TONAMH3.
o = 0,772,
IHr KaTTa Hopman KYWIaHHLINA XHco6J1afiMu3

_ ] S/ PE? PEY(R; —R)? l/400 (2-10%)2. (3 — 2,5)%
Omax = & (Ry Ry)? =0,772 (2’5.3)2 = 3210 MIla.

1Kz
Marepnan wungary xasguiH HyKTana XHcOGHH KyuJaHHII ym6yra TeHr Oy == 0,6 Omax =

A
=0,6-3210 = 1930 MIla. Kypcaaru 92- pacMaar# rpadHkaaH ) = 0,615 HucGariap

KuiiMaty 6yitHda Ko3pdHUMeHTIap N HH TONAMH3:
ny=0,23 Ba ny=0,24.

Illysna ypHHHII JJHICH MapKasuRard XHcOGH KyuwlaHull Kyfiuaarura Teswr 6y-
Naju: .
Opy == Ny Omax = 0,23.3210 = 740 MIla.

Ywa 3AnHNCHHAT KaTTa ApHM YKH yYHIa XHCOGHI Kyd4JaHHII ca KyAnjaarara TeHT

6ynann:
Oy == Ng Oax = 0,24.3210 = 770 Mlla.
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2.52. BpuHenb npeccHAa CcHHaJalTraH SICCH MyJaT AeTanra
AvaMeTpu 10 MM JH IyJaT MapHKHH GOTHpraHga JeTajjard mJjac-
THK faedopMalHsAJap KOHTAaKT Ky4JaHHIl 3HC KaTTa Kuiimatra
€TraHja, 'bHU GMax=1000 MIla 6ynrauna Gownananu. Uly maiir-

Jla LapukKa TyWaaural Ky4 KHAMAaTHHH aHnUKJIaHT,

JKaeso6: 10 H.

2.53. Pacmaa KypcaTH/Aran HKKHTAa OHP XHJ O¥JaaT UWHJHHAD
opKasu uHTeHCHBAMrH 50 H/m 6yarad TekHc TakCHMJIAHTAH Kyd
y3atujagd. Arap TyTawdin cHpTH GyilMua 3HC KaTTa KydyJaHHLI
1000 MIla nam owmacauru J03uM 6ysica, LHIHHAPJAAPHHHT 3apyp
JuaMeTpH d HH aHUKJIAHT,

Kaso6: 70 mm.

2.54. Tlynar naurana érran, auametpd d=100 MM Ba y3yHJHTH
=900 MM GyaraH MKKHTa NyJaT LUJIHHAPHK KATOKJH KYIPHKCH-

2.53- Macasara oug 2.54- Macagaara ounm 2.55- Macajara odf

MOH ¢epMaHHHI IAPHUPJH-KY3FajyBuay TasiHYHTA TyUIaéTraH sHr
KaTTa pyxcaT sTHJaAHraH GocuM P HH aHUWKJAHr (pacMra Kapawr).
KoToknapHuHT TasiHU CHpTJapHAard 3HT KaTTa pyxcaT 3THAajH-
ran kyunanum 1100 MIlara Tesr.

XKaso6: 3110 xH.

2.55. Pacmaa kypcaruiranugek P=10 kH kyu 6Gunau 1oxjaaH-
rag GHp XHJ AHaMeTPJH OYyJaT LHJAHHAPJAAp OHp-GHpPHrAa TYEDH
Oypuak ocTHaa Tern6 TypHOAM. LluaUHAPJAPHHUHT 3apyp MHHHMAJ
AUaMeTPHHH aHWKJaHr. TyTalWMm CHPTHIACH 3HT KarTa pyxcar
STHJIaAHMraH KyuJaHHw KuidMmatu 1200 MIla ra tenr.

JKago6: 232 mm.



3-606
CHJDKHIN BA 33UJHLI
9-§. boatan Ba mapyuHMHXJu GHpHKManap

3.1. TIysaTHH KHPKHII Ba 33HJHIINA MycTaXKaMJIHUMH LiapTJa-
pHAau KeaHO YHKHO, pacMaa TacBHpJaHraH Goatad GUpUKMA TOPT-
KHCHIAa KYHHII MYMKHH OyJaraH pyxcaT 3THJAanuran 1ok P Kuii-
MaTHHH aHHKJAHr. PyxcaT 3THJajHrad Ky4wlaHHLJIap: KEeCHJHINTra
[t} =80 MIla Ba 33uaumra [o] =240 MIla. Bupukma ajaemeHTIa-
pubuHr Yauamaapu: d=>50 mMm; t=90 MM; ;=12 MMm.

)Kago6: P=240 kH.

3't- Mmacanara oun 3.2- macanara OHA

3.2. Jlymanok cTepkeH/JapHH KHPKHILTA CHHALl Y4YyH MpecciapiaH
OUpUHMHI KY3FaslyBuaH Ba Ky3FalMac TpaBepcalapy oOpacHra KoHsau-
THPHIA[MIaH Moc/iaMa HuuiaThiagu (pacMra Kapaur). Arap KHUPKHIIAA
CHHAJ1aJMraH 11 IATHHHT BAKTHHUAJIMK Kapuaurd t, = 300 MH/M? 6§1-
ca, Kyur 600 kH 6yaran npeccia KHPKWIMIIH MYMKHH Oy/irad nyJar
CTepXKEHHHMHI 3HT KaTTa IMaMeTPHHH aHukJaHr. Byeja# crepmeHHH CH-
Halja 3YFOTasapHMHT KyiMa BTyJKaJapuja KaHAail 33HII Ky4Y/IaHHIa-

PH BYXKYAra KeJMUIMHH aHMKJaHTr. 3YForanapHuHr Kasiuuaura ¢ = 0,03m,
t, =0,02.
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Euqum. CrepeHb HKKH KeCHMH 6y1mqa KupKuranu. uaverpn d 6yaran_crep-
2P
T,
IpeccHuHr Kyun TOHHasnapna 6eppmra1umm yuyn CH cucremacura ytkasu6,
KYAHLarHHu XOCHJ KHJIaMH3:
P=60T = 60.-9807 H =~ 0,59 MH.

JKEHHH KHPKMWI YuyH 3apyp Kyd P =2 —— 15, GyniaH ZAnameTp d =

Hemaxk,

d=T1/ 2959 0,036 u.
3,14-300

3yFoTanapHHHT Kyfla MycTaxkaMm KYiMa BTyJKaiapuia BYKYArA KeJAJdraH 33ull Kyd-
P b
JaHHUIE O = — = —————— = (0,546 MH/m2.

td 0,03 : 0,036

Boar matepnanniga xaM XyAau WwyHAall KyuaaHull By:Kyara keraiaun. CH 6Gup-
JIHKJIAD cHCTEMAacHAa xaBo6 KyfAuaaruua Gynany.

d=3,6 cm: 03 & 556 M[la.

3.3. Kyu P =120 xH 6unan rokjaurad tHpcakau puyarin A HyK-
TaJia LIAPHHUDJIM NyJat 60aT Ba B HyKTaza pOJHKJIM TasiHY TyTHO TYpajH.
[Iynar yyyn pyxcat 3THJIafurad KUPKHII Ba 33ull KydJaHHmiapH [T)==
=120 MIla Ba [0,] =250MIla Gyaca, GoaATHHHr 3apyp AHaMETPHHH
anukjianr. Puyar Tasnunapu opacumaru Macopa [ = 75cm, yiauam a=
= 50 cM, KamHHIHK ! = 3 cM.

Kgpcarma. Bontra TylWaAHraH GOCHMHH PHYATHHHT MYBO3aHATJIHK lUIapTHj]aH
Kenmu6 unKHO A HyKTajarH TYIHK peakuus cHbaTHia aHHMKJaHT.

Kaeob: d = 2,8 cm.

3.4. Yyanamra uuaiinurad d = 100 MM auaverpau [Goar xasiaru
JUCTra TastHuG TypuOau (pacmra Kapaur). Arap 60JIT KeCUMHIArH 4y3ys-
ud Kyusnanum o = 100 Mlla, kaanak TasHras 13ajard 33UM KyuJaHH-
uu 0,=40MIlla Ba Ka/akHM KHpKHWI KydwiaHHwH T = 50 MIla Gyuca,
KaJnak juametpd D Hu Ba Ganauljurd ¢ HH aHUKJAHT.

/Kago6: D=187 mm; =50 Mm.

3.5. boatan GupukMaHUHT nDyJaaT
BaJHurH opkaau kyuy P=480 kH ysa-
THUJadH (pacMra KapaHr). BajukHuHT
KHPKHII Ba 93HJHLUra MYyCTaXKaMJHK
HIapTIApUAAH, LUYHHHTAEK JHCTIap-
HHHT UY3WJIMIIra MYCTaXKaMJHK 1iap-
THAAH KeJHO 4YHKHO BaJHKHHHT 3apyp

-~ oy
:t
] T
——d

3.4- macanara oun 3.3- macanara oHA
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3.5- Macasiara oug 3.6- Macanara oun
IHaMeTPHHH Ba JHCTAAp KecH- <) N AR g o
o g 3
MUHHHT YJadamiaapu (b, {; Ba ' ;
t3) Hu aHukJgadr. [1yaat yuyu
pyxcar aTHJaZuraH KyuJa- T 1R
HUWINAp: uysHauwra [o]= 7 [ _ %@‘H @@ % 4
=160 MIla; KupHKHJIHLITA ‘ @ @:{@ @"L}
[t] =95 MIla Ba 33uaumra [
[0,] = 250 MITa. 40 60 6040
Xaso6: d=40 mMMm; b=
=1025 MM; ;=24 MM; fh= 3.7- Macanara oupn
=16 MM.

3.6. Kanuuaury {=16 MM G6yaran JUCTIapAaH KHJMHTAH KPOH-
uiTedH AeBopra Typrra aHkep OoJargap OHJaH MaxXKaMJaHraH
(pacmrp xkapaur). Arap kpoHwmTteiH yHra Gocum P =230 xH nu
y3aTagdral KpaHoctd GaJKacHHH TyTHG Typca, GOJTJApHHHT KHP-
KHII Ba 33HJMINra MYCTaXKaMJHK lIApTHAAH Keau6 uYuKHO 60JT-
JapHUHT 3apyp AHaMeTpHHH (6yiinamMa KydsgapHH xHcobra oJimaii)
anMKgair. Pyxcar stuiaguran  Kywianunuiap [t] = 80 Mlla, [o,] =
240 MIla.

Xaso6: d =30 mm.

3.7. Kamuuaury ¢ = 10 MmmM Oysiran Ba Xap OGHPHUHHHT KaJIHHJIHIH
{, =6 MM JH HKKM yCTKViAMa Ouiad €nuwiarad MKKHM JIHCTHHHT TYTAlIraH
xoin P = 240 kH Ky4 OuiaH yysuiaam (pacMra apasr). Arap pyxcar
STWIAAUMTaH KywlaHWInJap: NapyuH MHXJap YYyH — KHpKHuwra [t] =
100 MIla, 3sumra [o,] =240 MIla Ba Jsmcraapun uysumra [o] =
=160 MIla 6ynca, auamerpy d==20 MM JH NapyHH MHXJAp COHHHH
aHMKJIAHT Ba yJapHH [J1aHAA XKOHJIATHPHHT.

E «u m. TTapun muxnap MKKH KUPKEUMAH. KHpKuiira MycTaXKaMAMK UIapTHAAH
Kenu6 uHKHG, YAGPHHHT 3aDyDP COHH
P 2.240000

n=> o =314.22.1000
— bl
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d3uaulira MycTaxKaMIHK IapTura Kypa Kyfinaaruua 6yauiin Tajnal KUAHHAAH:

__P 240000
"= o] 1-2.2400

Tyraiurau XofiHHHr Xap Kaflch ToMmouura GeiiTajiaH NapuHH MHX KyfiHW Kepak
IKaH.

Yaapuu maanfa KOANAIUTHPHII YUYyH JHCTJIAPHHHT IHH Kanya GY/IHIOH Kepak-
JIMTHHH aHuKJall Jo3nM. Uysuiuira MycTaxKaMJIHK LIAPTHra Xypa JHCT KecHMH
Hll 103acH KydHAaruya GyJuIUH Kepak:

P 240000
[} 16000

JIHeTHHHT HII KeHryiur# (MapudH MuX YTaAHMTaH TeUIHKJIaPHHHT KyucH3JaHTH-
pHIUHHK uuKapHO Talinaranjaa) Kyfingaruya 6yJHIIN Kepak:

Fu> =15 cm?

JluctHuar Tyaug suu b=b + md, 6ynna m — KYHAaJaHT KecHMOArH napuliu
MIXJAD COHM; JIMCTHHHI 3HH b>15 6yuaranja, KyHAajaHr KaTOpPAArH mapun MHX-
Jlap COHH KaMuaa /m=2 Ta 6YJMLIK JO3HM; UIYHAA KECHMHM HKKHTA TeLIHK Kyy-
CH3JAUTHPAAH Ba JHCTHHHT TYJHK 3HMEM KyilHJardua oqmil Kepak 6ynaaun:
b=1542X2=19 cm. Beiura napusH MHXHH LIaxMaT TapTHOuMAa JkofinawTHpran
MabKya. Kanamu a=3 b XxaMZa napudd Muxjap TeUIMKJIapH YKJIapHAaH JucTaap-
HHHD yeTJapuraua Ba ycTKYiiManap uersiapurasa Gyaran Macodaun ¢=2 d neb
KalOyJa Kuaub, MapydH MHXJapHH pacMIaruiek KUIHO KOAIalITHPaMH3.

3.8. Arap 3.7. macanajard MabJyMOTJapHH  ¥srapTupmai
OJIHHCA, JIUTA HKKM JIHCT TYyTalUraH xKoiia auametpn d=20 MM JH
Napyuil MUXHHHT COHH KaH4a Gyudiiu kepak? Jlekun OyHAa HKKH
JUCT TyTalll'aH »KOil HKKHTA ycTKyiMa 6ujaH 3sMac, 6ajKH Xa-
JUHAMTH t=12 MM Jau OuTra ycTkyfima Guiad énuarad. Bapua
MHXJIAPHH NJaHAa KOHJaITHPHHT,

JKagod: TyrawyBHHHr Xap kaifichu ToMOHHJa 8 TajaH IapyHH
MHX OYJIHHIIH Kepak.

3.9. Kanmuuaurn (=10 MM 6yaran HKKH JHCT JAHaMeTPH
d =20 MM JH OJTHTA NapPUHH MHX 6HJIAH YCTMa-ycT GHPHKTHPHATAH
(pacMra gapanr). Arap pyxcaTr 3THJAJHTaH Ky4JaHHILIap: 4yau-
aumira [o6] =160 MIla, gupxuwmra [tv] =120 MIla Ba 33uauwra
[0, ]= 320 MIla 6yJca, pyxcaT sTuJagurad 4y3yBuH kyusaap P Hu
Ba JUCTHHHT 3apyp 3HU D HH aHHUKJIAHT.

Kago6: P=226 kH, b =180 MM.
3.10. Kanmuuaurn {=6 MM JH HKKH ycTKViiMa OujaH énuJaraf
kecumu 10X 150 MM OyJaraH HKKH JIHCTHHHT TyTaliraH KoitH

-
Wy oAy,
e e

p ﬂ . ) , /7 e B rrvraos
f L 1 T 1
TT
P T T T e £ 9o g
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3.9- macanara oun 3.10- macasnara OHA
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P=125 kH xyu 6uman uysuaa-

ad. Arap TyramyB KOHHHHHT @a,,
Xap TOMOHHAA JuUaMmeTpu d= T‘Q | O
=20 MM Jn MKKHT4Aai Napude ¢ N one (I
MHX Kyiiuaran OyJ/ca, napyuH 1 [ u -—f_ 7
MUXJH OHPHKMAaHHHT MYyCTax- ‘@u@"'"e
KAaMJIMTHHH TeKIUHpPUHT. Pyxcar I @—ti ——
3THATAH KyuaaHuwaap: [o]= I [
160 MIla, [t] = 100 MIla, Aérmmer
[0,] =320 MITa. y) H &n L) o

JXKaso6: Jluer yuyn: o =114 7 (—b " |Sh

max { i K3

MITa <C 160 MIla. Ilapunn muxaap n n
yuyr: T = 99,6 MIIA < 100 MITa

0, = 312 MITa <320 MIla.

3.11. Huamerpu D=1,5 M, AeBOPHHHHT KaJHHAHTH [=10 MM
6VJrad UUIHHAPHK NyJaT KO3OHHHHT OYiislaMa YOKH Xap OGUDHHHHE
KAJUHIuCH =6 MM JIH UKKH yCTKY#iMa Guaan énuarad. Ycrkyima-
Jap Ko3ou jJemopura guamerpu d==20 mMJid HKKH Katop (TyTa-
IWYBHHHT HKKH TOMOHNJ3) NapyHH MHX OHJaH OHDPHKTHPHJIAaH.
apunn Muxaap maxMat TtapTHOuma KoflalWTHpPHJAraH O6YJHo,
HKKH KaTop opacujard macoda e€=45 MM Ba xap OHp KaTopjharu
Kagam a=100 mm (pacMra kapaur). Arap pyxcaT 3THJAaAHCaH
Ky4laHHLWIIAD: MynaT yuyyH uysHaura [o] =120 MIla, xupkuuira
[t] = 80 MIla, ssuaumra [o,] = 240 MIla, yuma-yu GupUKTHpHITraH 3xKOMH-
HHHT MYCTAXKAMJIMTHHA TEeKIWMPHHT (KO30H Hyugard OyFHUHT GoCHMH
g=12 ar).

3.11- macanara oupn

E 4 u m: SlcoBunra nepneHAMKYJasip HyHajran KO3OH IEBOPHAACH HODMAn? Kyu.ja-
q o - -
HHLLIAD Gy = o7 TyTalWyB KOHHHH uy3aauraH Kyura afiiaHaan. Suu a = 10 oM 6¥a-

rai MonoCaHH YHAA HKKHY NMapuiH MHMX Koftnawmaauran kuau6 KecuS onnd, wy nolo-
CaH{ yy3agurad Kywiap KHiIMaTHHM BAa MKKH KHDKMMJH HKKHTA UAPUHH MHX KadyJ KH-
JajMral Kyunap KHAMATHHH Tonasmi3s:
qD 120.150
P=g;F—— _—

2t 2

Tlapuiy MHUXJAaPHHHT KHPKHIU Ba 33UJIKLITA MYCTAXKaMJMIHHH TEKIUHPHII HATHXKA-
cHAa KyitHAaruaap Xocus 6ymnamgu:

- 10 = 90000 H.

T 2P 2:500 71,5 MITa << 80 MI1
— = = i a.
ndin 3,14.22.2 ’
P 90000
Oy = ——— == ——— = 295 MITa< 240 MIla.
tdn 1.2.2

Kosou neBopunH m — n KeeuM Gyfiuya (6HTTa Napuy#H MHX TEUIHTH KY4CH3-
JNAHTHPraH) YY3HJHIIra MYCTaXKaMJHTHHH XaMAa MKKHTA TEIIHK Ky4YCH3JIaHTHPTaH
my — f; HIOHH3HCHMOH LIAPTAH KecHM O6YHHua MyCcTaXKaMJHTHHH XaM TEKUIHDAaMH3,

Kecum m — n. KecuM uerto tonacH: F; =(a—d)- t=(10—2)-1 =8 cm® Kyu-

P 90000
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Kecum m; — n;. Kecum GpyTTO Ba HETTO 103acH:

Fép_( +v< )+¢2> (120-+1/52+4,52)-1=11,725cmz,

Kyunanum Fy = Fop—-21td = 11,7256 —2.1.2 = 7,725 cm?

[ynpait kuau6. Gapya MyCTaXKam/IMK IIADTIADHIa DHOS KHIHHIH.

3.12. Kaunuuauruy f=10 MM Ju JucTIapIaH TaH€pJanraH Ba
6yiinama 4ok OujaaH OHPHUKTHPHAraH, auameTpn D=1 Man uu-
JMHAPHK NYJaT KO30HIA HYKH ML GOCHMH ¢ =12 aT Ta’bCHP KHJIAMLH.
YoxkHu ycTKyiima énub Typaau. YcTKYHMa KO30H JAeBopura aua-
meTpu d=28 MM GyaraH Ba TyTallyB KOHHHHHI Xap KaiicH ToO-
MOHHIa MKKH KATODAAH MOWJAMITHPHJTAH NapuHH MHXJap OuHJaH
maxkamyanrad (3.11- macanajarn pacmra KapaHr).

Arap xap Oup KaTopjarH NapyuH MHxJap KadaMH a=100 MM,
KaTopJaap opacujarua macoga ¢=>50 mm 6yaca, yuma-yu GHpPHKMa-
HUHI MYyCTaXKaMJMTHHH TeKWHPHHT. Pyxcar 3THJajuran KydJja-
Humapiu 3.11- Macanagarafek KaOyJl KHJHHT,

Kasob: o =78 Mila << 120 Mlla;

T =72 Mlla << 80 MlIa;
0,=130 MIla < 240 MI]a.

3.13. Ilymar crponuaa depMmacuHUHT Xap OHPH HKKHTA TEHT
éujn Oypuakauk 80X 80X8 MMM THpakaaph NacTKd Oeaborra
KaJHHJIUTH {=8 MM J1 KOCHHKa €pjaMuja OHDHKTHpHJIAaZU (pacM-
ra xapaur). Tupakaapaaru kyumaap N;=N,=140 kHra Tenr.

Arap pyxcat 3THNaMrad KywIaBHWIIJap: KHPKHIITa [t] = 100 MIla
Ba ’zmmura [o,) = 260 MIla 6ysca, xap KaHCH THpPaKHM KOCHHKara
OUPHMKTHDHII YYYH My/DKa/JIaHran auameTyn d = 17 MM JM 3apyp nap-
YHH MHXJap COHMHH AHHKJIAHT.

2) Arap TtupakaapuuHr GenGorra Kusauk Oypuaru 45°, Ged-
OOFHHHI' KecHMH 7H5XT75X6 MM aH HKHTa OypHak/JHKIaH HOOpar
6Vica, kKocuHKaHd d)epMaHHHT NacTKU 6eja00FHra OUPHKTHPHII yUyH
3apyp NapyHHMHUXJap COHHHH XaM aHUKJAHT.

JKagob: ny=4; n,=6.

3.14. Vkkura Gypuakauk 80X80X8 MM gau u6opaT CTPOmU/Ia
(bepMaCHHHHT TacTKH GenGOFHAAru TyTalUyB KOHH XyAAM WIyHOa#
OypuakJapiaH KHJIHHTAaH HKKHTA YCTKyHMa Ba KaJHHJAMIH 8 MM
JH KocHHKa Gujad énuaraH. ¥Jap
nHametpn d=20 MM JH TNapyuH
MuXJap €pAaMuaa OHPHKTHPHJI-
-an (pacmra Kapasr). Dbea6or
KYYCH3NAHTHPWIraH KecuMJa HopMasl

Kywianuuiiap o, = 140 Mlla uu

BYXKyJIra KeJTHpalHraH Kyunap Tab-
" chpuia uysuiagu. Arap pyxcar 3TH-
3.13- macanara oug Jajuran  Kyuiawuniap  [t] = 100
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3.14- macanara ompg

Mlla, [0,] =240 MIla Gyaca, KHMpKHII Ba 33WIHIIra MYCTaXKaMJIMK
1apTJIapHAAH KesIHG YHKHO, 3apyp NMapyuH MHXJap COHHHH aHHKJIAHT Ba
yJIapHH TYTAllyB XKOHHJA KOMAIUTHPHUHT.

Kgpcarma, TopusoHTan TOKuanapiard DapuuH MHXJap GHP KAPKUMIM, BEpTH-
KaJl TOK4aJJapaard TYpT KHPKHMJIH.

)Kaso6: N=300 xH, TyramyB :KONHHHHI Xap TOMOHHJA Tax-
MHHaH 10 KHUpKHII l03acH Ba 8 33WAMIN l03acH OYAHIIK Tajaab KH-
JHHaau. ByHra Gemra napuuHMHX GuUsaH 3pHwHaand. [opH3oHTan
ToKyanapaa ny=2 (MKKH 33WJHLI 103acH), BepTHKAJ TOKYaJapia
ny=23 (2X3=6 33UJHII 103aCH).

10- §. Maiieann 6upuKkmanap

3.15. Kecumu 10X80 mm Ba 10X 100 Mm O6YyAraH HKKH M0J0O-
calH ycT™Ma-yeT GHPHKTHDUUI yU4yH MYJKaJJaHraH éH YOKJIAPHHHT
3apyp Y3YHJHTHHH aHHKJaHr (pacmra xapasr). [losocanapHu
GyiiiamMa KyuJap yy3ulura HHTHJIaiH. Pyxcat sTHAajHran KyuJja-
uMilLIap: noJjocajapHn uysumra [o] =160 MIla, yokaapHu KHp-
Kuura [1,] = 90 MIla, xap 6up YokHHHr GoiM Ba OXHpPHAZ 5 MM JaH
nafiBaHa/aHMail KoJraH KOH OY/MIM MYMKHHJHIMHM Xucofra OJHHD
( = lyye + 25 Mw).

XKagob: [, =10,2 cv; [ =112 cm.

3.16. Kecumuunr ysmuamuapn b =0,1 M, pa { =0,01 m Gyaran ra
P =15-10*H xyu 6uian uysunaérrad mysar nojoca GUp OJILH Ba MKKH
€4 TOMOHHMIArH YOKJap Ou/aH makKJAop JUCTIa
yCTMa-yCT NafiBaanaH (pacmra Kapanr). Hok-
JIAPHHHT KHPKHMIa pyXcaT 3TafuraH Ky4JIaHH-
M [t,]=9X 10°H/M? 6yJica, MONOCAHH ILAKJI-
JOp JIMCTra MaxKamJaill yuyH 3apyp OyJsaaurau
€H YOKJIApHUHT 3HT KaM Y3YHJHMTHHH aHHKJIAHT,

9
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3.15- macanara oug 3.16- macasnara oun
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3.17- Mmacanara oug 3.18- macanara oup

Equm. Onj 4oKNapHHHT MycTaxXKaMJHTH KHDKHMra lapT/d DaBHLIJAA TeKIlH-
puaangy. Bapya uoknap Kabysn KHJIaAuMraH Ky4 YJapHHHT HUI KecHMH GYiinua GHp
TeKHC TaKkcHMJauaiu ae6 Kabya kuauuras. [lemak,

P
T = 0t 0rn) S [T,
OyHIaH €H YOKJapHUHT Y3YHAUIH XHcOGAaHAIH
! P 1 15.10* \
l, = —(—— ——b>= —(.____ ——0,1) =
2= 2\ 0,7t (1,) 2 \70,7-0,01.9-107 0,069 u.

UYokHHHAT n0flMXalard ysyHJHUTHHH (YOKHHHT ¢dakar 6MD TOMOHHIA NaiBayi-
JauMai KoaraH xoft 60p Ae6 xuco6sa6) KyhHaaruya oJIHII Kepak:

3.17. Kecumu 0,01 x0,24 m 6yaran nynar moJoca yJayamiapu b=
= 0,02 M Ba [, == 0,1 ™M 6yaraH uxkxkura €H Ba OUTTA KHPKMa YOK €p-
Jamula IIAKJLOp JIMCTra YCTMa-yCT NafiBaHpjaHanu. Arap mojoca P =
=360 kH ky4 Ousan uy3uiaca, YOKHHHI KHPKHMIa pyXcaT STHJIaAHIaH
KyunaHHH [T,] = 8X 10* kH/M? Gy.ica, éH YoK/JapHUHr 3apyp Y3YHJIH-
THHH aHHKJ/Iadr. YOK/JIApDHHUHT KY4YCHU3JIAHTaHJUrHHY XHCOGra OJIMaHT.

/Kasoo: 1 =0,2 wm.

3.18. Hkkura mBensnep Ne 12 man ubopar cdepMa CTOHKAacH €H Yok-
Jap épravuia dacoHkara NadpaH[/IaHamM (pacMra KapaHr).

a) Arap uok Katetd f == 10 MM, YOKHHHI KHPKHMMIa pYyXcaT 3THJa-
Jurad Kyuianuind [t,] = 100 MIla, crofika Xxecumujary Hopmasa Kyud/a-
nunuiap o = 153 Mlla 6ysca, dOKJApHUHI 3apyp M Ba JIOHHXa Y3yH-
JIMKJIADHHHU aHHKJaHr. 6) Arap xap 6up imBeJJIEDHHHT JEBOPHIa KYuIuM-
ya paBUIIAA y3yHsaurd 85 MM Ba sHM 10 MM s KHUpPKMa YOK GuJaH
na#BaHasanca (3.17- macajajgaruy pacMra Kapasr), €H YOKJapHHHT MII
Y3YHJIHMTH KaHda GyJiagu?

/Kasob: @) [, = 150 Mm, | =160 mv; 6) [, = 38,9 cm.

3.19. HMxkruta ycTkViima CHiaH €nmwiral WKKH JIHCTHHHT TyTallraH
xkoiim P =240 kH xyu Guman uysunand (pacMra KapaHr).

a) Arap JHMCTJIaDHWHI' KAJHHJIUTH ¢ == 10 MM, ycTKVAMAJapHHHT Ka-
JHUHJUTH ! = 8 MM, UYOKJApHHHI KHDKHMHIa pyXcar STHJaJWraH Ky4-
gangumd [t,] = 100 MIla 6ysca, ycTkyiiManapan OHPHKTHDHLI Y4yH 3a-

80



R 11

I —
_f ¥ =Y i?_
- t vﬁ\ 2
SR — :
5 [ —~
R Inat 2 e — +
3.19- macanara oHf 3.20- macanara oup

PYP €H YOKJapHHHT V3YHJIMTHHM aHHKJaHr. Xap OHp YOKHHHT ¢pakaT OHp
yyHjard 5 MM y3yHJHKAA NalBaHAJaHMal KOJIraH XKOHHH XHcoOra OJIMHT.
6) TNafiBanna6 ymanran xo#f Vauamnapuad (yCTKYHMaHHMHT 5HH Ba Y3yH-
JIMCHHH) TapYuHMHXAH OHpHKMA Yuyamsapura (3.7- MacanafiatdH MabJjy-
MOTJIapra KapaHr) COMUWTHPUHT. [TapynH MHXJM OHpHKMa YpHUra nai-
BaH] OHpHKMajZaH (oHlalaHTaHga KaHdya MeTaslJ TeXaJMUIMHH Yamanab
KYDHHT.

XKasob: a) [ =112 mv; 6) naiiBang Yok yuyH a =150 wmM, b;=
=130 mv, L =225 MM, napuuHMuxju Oupukma yuyH b; = 190 MM Ba
L =400 mm). dakar JucTJapHHHT acochil metannun Texam 21% um
TAIKHI KM,

3.20. Kecumu 80X 8 MM GyaraH nyjar moJOCaHHHT naipananal
OMPHKTHPHJTaH XOHM KHCTHpMa &pgaMHIa KPecTCHMOH KHJIHO
OnpukTHpuaraH. KuctupMa nosocara pacMmia KypcaTHATaHHIAEK
TYpTTa OJZ uokJap OusaH nailiBaHananraH. Arap 4OK KaTeTH
t=10 MM, nojoca KeCHMHAArH 4y3yBYH Kyuaanumaap o= 150 Mlla
O0ynca, YOKJap KecUMHAarH KyuyJaHHIJap KHiMATHHH AHHKJAHT.
Yok yunapujari naiBaHaJaHMail KOJraH 4HOKJap XUCOOHTa YOK-
HHHT KYYCH3JaHHO KOJHILIMHH XHcoOra OJIHHT.

Kaso6: T, = 90,5 Mlla.

3.21. Ynuammapu 110X 110X 8 mv Gyaran TeHr €Had GypuakIHKHH
LIAKJIOp JMCTra MafiBaujJanl yuyH 3apyp €H YOK/ap Y3YHJIHI MHH aHHK-
JaHr. YoksapHHHI KHPKHMHra pyxcar STHIaZUran
Kyunanuu [t]= 100, MIla. Bypuarkmuk P = 200

KH Kyu OunaH uysuiany, YOkJapHHHT KareTJaph
= 8 MM (pacMra KapaHr).

Evum. Vkrana éi uokJapHUHT YMYMHI Y3YHJHTH yaap-
HHHT KHDKHMra MYCTaXxKaMJHK WIapTHRAH AaHHKJAHHILH
MYMKHH: .

l=ll+12>

P 200-10
0,7¢[ts] ~ 0,7-0,8-1000

UJsyBunt Xyy P 6ypuakAHKHHHT OFHPJHK MapKasHra Ky-
funrad. OFHPAHK MapKasH OGypuakidK YeTHHaH Zp=3 CM
Hapuia Typaid. P Ky9YHHHI TabCHDP YH3HFH 4an Ba VHT
YyOKJapJaH Xap XHA Macotala YTraHJHrH Y4YyH YJIapHHHT
Xap GupHra TYFPH KeJaJHraH Kyd4 YJAYIIH 4oKJaaprada Gy.-
ran Macodara Teckap: mnpomopuuoHan: Py:Py=(b—zy):z,. 3.21- macanara oup
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3.23- Macanara ouna

;%x;napﬂunr Y3YHJHTHHH XaM My HHC6AaTAa TaKcHMJIALl
K:

11—
Iyl = (b —2;); 20=—3—3 = 2,67
exu 1 =2,671, ...

By xuiimatnapuu (a) ra k{in6 yw6 :
. YHH  TONAMH3:
11226,Q5 cM Ba [,=9,75 cM,
[TaitBanananMail KOAran XOHHH XHCOGra OMG, MOMH:
X4 Y3YHIHIHHH [} =27 cM Ba ly= 1] cu 1e6 osramus.

03.22 Ospunry macasa MabiayMOTJapHiaH
poiipananub, €4 YOKJIAPHUHT XUCOOUIT Y3yH-
JIMTUHHU aHUKJAaHr. Byupa Gypuakiuk Toxkuach
OJII TOMOHHAAH KVyHIIMYa YoK OuJjan mnaii-
Banananaad. laprtau pasuwpa oag 4ok b
Y3yHJAUK OYHuYa CHJXKHIUra OHP TEKHC HIU-
Jafiad ne6 KabyJ KUJAHHTaH.

Kaso6: [; = 18,05 cm; [, == 6,75 oM.

3.23. Vuamsapu 125X 80X 12 MM GyaraH Xap Xua EHJH HKKHTA
Oypuak/MK[aH ubopaT naiiBani depMa CTep:KEeHH KaquHaurd ! = 12 MM
JH €H uyoksap épAaMuia INAKJOp JHMCTra MaxkaMm/aHran (pacmra Ka-
panr). Crepxenb KecuMMIArd uysyBun Kywianumwiap o = 150 MIla
UoKJIapHHIT KUPKUMIa pyXcaT STH/aJurad Kydiasumiapy [t,] = 110 Mla.

a) YokaapHuUr 3apyp HIll Y3yHJHK/IapH [ Ba lyp HH AHHKJIAH.

6) Bapua én 4OKJAPHHUHT Y3yHJIHKJapH OUMD XHJ OYJHIUH YUYYH
OypPUAKNMKJIADHHUHT YeTJAPDUHH OHDHKTHDAJMraH uokJaap [ HuHT
KaTeT/lapH KaJHHJIUTHHH KaHJal y3rapTHPHLI Kepak?

Jaso6: a) 1,=25,2 cm, [,=12,8 cM, £=2,36 cMm.

11- §. Viiukjaap, winoHkajgap Ba KOHCTPYKUHSIJIAPHUHT

6oLIKA 3JeMeHTJapH

3.24. EFouHHM CMJKHILITA CHHAMI y4yyH HpecciapiaH Oupura yp-
HaTHJAafuraH MocaaManad (QoiiganaHunagu (pacMra Kapawr).

Arap HaMyHaJapHHHT TOJa-
Jgapu O6yiaab cuHMIOrA Bag-
THHUYaJuK Kapuuanra 12 MIla
ra eTWuid MyMKuH OyJca,
npecc KaHaa# Ky4d XOCHJ KH-
auiyg go3uM. CuHaw maHTuAa
ByXKYyJra KeJajHTaH SHI Kart-
Ta 33WAMII KyYJaHHIJIapH
KHIAMaTHHH Xam TOIIUHT
(pacMaa HAMyHaHHUHT yadaM-
JapH MM [1a GepHJraH).
JKago6: P =T200H; o, =

3.24- macanara OHJ = 36 MI1a.
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3.25- Macanara oHg

3.25. Vouamnapun b =0,12
M Ba h =0,18 M 6yaran Tyr-
pu TYprOypyak KecHMJH HKKHTa
Opyc uyswmaura uuwiaiin Ba

V3apo 4yKypJury =—’:f 6y.1-

rai TYFpH THIN OWIaH OGUpHK-

THpWJIraH (pacMra KapaHr). Arap
pyXcar STUIAMIaH KyuJaHHil-
Jap: uysummra [o]= 107 H/m?, 3.27- macanara oupn

Tosanap Gyimda cuHMwra [t} =

= 1-10°H/M? Ba Tosnanap 6yiinua 33uaumra [0,] = 8-10% H/m? 6yuca,
pyxcaT 3THIafMraH Yy3yBuu Kydy P (HbIOTOH/IapJa) HH Ba YHHKJIap Vi-
YaVHHH aHHKJAHT. Y HHKHH Toprafurad OGoJaraap xucobra OJIHHMalIH.

/Kasob: P = 4,32.10°H; a~ 0,36 M.

3.26. Kecumu 20X22 cM? 6yiram 6pyciapaan ubopar ¢epma
0eJ6OFMHUHT TyTalIMUI XKONHH NynaT ycTKyiiManap OuiaH ENHTaH.
Yerkyiimanapuunr Gykuaran Tokdanapu 6Y.iuG, Opycaapra GOTHO
Typaau (pacMra xapaur). Arap Toaajap 6yinal CHHHIITAa pyXcaT
3THJIaJHraH Kywiaanuimmaap {t]=1 MIla, 33unauwmra pyxcaT 3TH-
Jajurad Kyuwiauuugap |[o,] =5 MIlla, GeaGorgarn uy3yB4H Kyd

N=50 kH 6yaca, ycTkyiiMmanap TOKYAaCHHHHT GOTHLI UYKYPJHLH C
Ba YCTKYHAMaHMHT 3apyp VyauamM a HH anukaaur. ToptyBuu GoOJT-
Jgap xucobra onuHMalgH.

/Kago6: a=25 cM, c=5 cm.

3.27. TopTKHJH CTpONH/IA TasiHYH TOPTKHUra OJA yHHK Epaa-
MHAA OHPHKTHpHJAraH (pacMra xKapaur). Arap THprakgard KHCYB-
ud Kyd P=70 kH, tomMuuHr gussnk Gypuaru a=30°, 6pycokJjap
KECUMHHHUHT yauamgaapu b=15 cM Ba h=20 cm G6yJaca, GHDHKMA-
HHHT 3apyp YayamJaapH (a, d, e, ¢) HU aHUKJaHr. PyxcaT 3THJA-
JHCAaH Ky4JaHHLIiap: toJgajap Oyijaab uy3ujull Ba KHCHJHHITA
[6] =10 MIla, tonanap Gyiina6 ssuauwra [o,] =8 MIla, Toaa-
JADHHHI KYHAaJaHCUra 33ujauuunra [og} =2,5 MIla, Tosanapra
30° Gypuak ocTHAa 33uaTaH [03] =5 MIla Ba Toganap 6yiaab
cuinwra [t =1 MIla. BupukTupyBun 6GOJT Ba HUIKAJAHHLI Kyd-
Jlapu xHcobra oJIHHManay.

Ewqyum: P KyUHH HKKH TaUIKUJI STYBYH, S'bHH BEPTHKAJA BA TOPH3OHTAN TAlIKHJ
STyBYHJApra axpaTHO KyRAHIaTHHH ONaMH3:

Py = Psina = 70000.0,5= 35000 H. P, = P cos & = 70000-0,865 = 60550 H.
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By Kkyumap Taswu peakuuscn R=P, Ba TopTKuAard uysysBun Kyy N=P, Gunan
MyEO3aHaT/MalWaAl. P, Kyu TasHu SICTHKKA ToJajapra NepneHfHKyAap TasHHLI
1c3acH 6YiiMua TOPTKHHH 33aH. D3HIU KYWIaHHIIH KYAHAATHra TEH:

Py 35000
blog]  15-2,50-108

Tuprakuuur TOpTKHra TastMHII HYKTacH XaM IIYHAAH Y3YHJHK ¢ ra sra GYauiiu
J034M. KOHCTPYKTHB XKHXATHAAH Y aHYa KaTTa OJHHALH.

P
o, = —a;— < [Tg0l, Gynnan a> =9,33cm.

P, Kyu cTponmia TasHUM TODELHHMHT TOPTKHra TeruG TypaluraH oilja BepTH-
KaJjl 103aHUHr 33undwmra cabab 6ynamm (Fy, =b-d), GyHaa THPrakHhHI 33WIHILK TOJa-
Japra Mabaym GVpYaK OCTHIA, TOPTKHHHHT 33WIHINIM Tosianap G6yinab 103 Gepain.
Tupraknuur ssuuira NycTaXKaMIdK IUapTHrA Kypa KyHuIarura sra Gy/amms:
P, P, 60550
—- L [0g], Oynaan d> — = = 8,07 cm
= L%30 .
bd ’ = b0y 15.500 ’
Hly kyunmur y3u TOPTKHHHHT UMKHMG TypraH yuumia (e y3yH/IMKA2) CHHAMPYBYH Kyyia-
HUIIHK naifo xuaagy. Tomanap O6yitna6 wucwimiura MycTaxkamaHK luapiura Kypa

_bi << [v] 1M xocHa KuIaMu3.
(4

Hemak,

P, 60550
bt} 15-100

= 40,4 cm.

3.28. Crponuaa depMacHHHHT TasiHY y3eaqd Kecumu i = 20 cM,
b =18 cm Gysran 6pyciapaaH KuaMHTaH. Yaap sHH 1/,b 6Yy.ran un-
KHKJH YiuK €plamuna Oupukrtupuiaran. CTponuia TasHYH TOPTKHra o ==
= 40° 6ypuak ocrtuia Kusi Typagu Ba yura P = 30kH ky4 tabcup Ku-
Janu (pacMra KapaHr). Arap pyxcar 3TWJajurad KyulaHHILJAp: ToJa-
Jap Oyina6 ssuanmra [o,] = 8,5 MIla, tonajapra KyHjaJaHrura 33u-

smura [o4,] = 2,5 MIla, Tonanapra Gypyak OCTH’a 33HIMLIMIA [0 4]
= 4,5 MIla Ba Tonanap 6yina6 cuuuwra [1] = 80 H/cm? 6ysica, GUpHK-
MaHMHI 3Hr KHMYMK 3apyp VJsuamgaapu (a,d,c, ) HM aHUKJaHr. m—n
4H3MK OyHMYa HIUKAJAHHIIHE XHCOGTa ONMAHT,

Kaso6: a=4,3 cm, ¢=6,4 cM, d=8,5 cM, [=17 cm,

KoHCTpYKTHB XHNAaTAaH a Ba ¢ {yyaMaap opgatia xucobmaru-
Jall XKaTTapoK OJHHAIY,

3.29. Yauamaapu b=16 cm
Ba h=20 cm Gysran Kadliuu na-
paxTH €FOYMAAH KHJHHIAH HKKH
OPYCHHHI TyTalUraH XOHH OJTH-
Ta Ay0, WINOHKA Ba KalHH yCT-
Kyima épramuia yJaHraH
(pacMra gapaur). Arap 6pycok-
aap P=120 kH xy4 Ounau 4y-
- 3WJCa, IUTOHKAaJapHHHT 3apyp
ya4aMaapuHH, UWIYHHHTAEK yJap
opacugard MacoaHd aHHKJAHT.
e £ ] BpycokaapHUHT uy3HAHIIra MYC-

KaMJIHTHHH XaM TEKIUHDHHT.

3.28- Mmacanara OMJI
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3.29- macanara oug

Pyxcar sTuMagurad  KyWwIaHHIWIAp: @) KallMH YUYyH:  Uy3mdiira
[0] = 10 MIla, Topeunpa aswmmra [o,] = 10 MIla, Tonanapu 6yiina6
cunniira [t] = 100 H/em®. 6) ay6 yuyn: Tosajapura KyHAaJaHT 93H-
Jguura [04,] = 2,5 MIla Ba Tosanapura KyHAZaJMaHr KHPKHJHILTA [T] =
= 1,2 MIla. TopTyBus GONTIAPHHHI TABCHPH XHUCOOTa OJIMHMAM/IH.

Kypcamma. IlyG mmoHKadapumur  Vyuuavrapn ¢ Ba d  KHDKHIITA Ba  33WJIHUITA

MyCTaxKaMmJIMK 1IAPTHra KVpa aHMKAauanas, Oynna P Kyd IIMOHKajlap oOpacHia TeHT
TaKCUMMaHagu Ae6 kapanaid, WMNOHKanap opacH a OWTTa UINMONKa Y3aTaJHranm Kyu
P

Py = -;l— TALCHPHAA TONaNap G6Yi1a5 CHHMIITA KAHMNHHHT MYCTAXKAMMTHK IDApTHra

Kypa aHHKJaHAIH.

JKaeo6: ¢=104 cm: d=5,0 cMm; a=12,5 cm; 0=9,4 MIlla.

3.30. Yauamu 20X20 cM Gyaran kBajpaT KeCHMJH HKKHTa
OPYCHHHI TyTalUraH XOHM HKKHTA NyJaT ycTKYiMa OuJjaH EnHa-
rai. YcTKyiMmansapra NpuaMaTHK INOnoHKajsap (xap kaficu ycTgyii-
Maja oJTHTajau InoHka) napuussaanrau, lly mnmonkanap 6pycok-
aapra d=2 cM uykypauxaa 6oTH6 TypanH (pacMra Kapasr).

ErouHHHT uy3H/MUl Ba 3I3UJAHIIFA MYCTaXKaJHK MIAapTHra Kypa
TyTallyB »XOHH OpKaJu y3aTHJHIIM MYMKHH OyJaran pyxcaT 3TH-
JajuMraH uy3yBuyH Ky4y P gHiiMaTHHH aHUKJAaHT, PyxcaT 3THJaanu-
rai KyujaHauiap: uvsuauwra [o] =12 MIla, Tonanap G6yinab
cunumra  [t] = 1,2 MIla Ba 33unmwra [o,] = 10, MIla. [Inoukanap

opacHla Kyd TeHr TakCHMJaHalu Zie6 Xucobsal, IINOHKakap oOpacuiaard
Macoha @ HH Xam Tonuer. TopTyBuH GOAT/IapHH XHCOOra OJIMAHr.

JKago6: P=240000 H, a =16,7 cm.

3.31, Erou K§npHuk THPrakjapH MKKHTAa 6pycoKaaH HOOpaT CTOM-
kara ay6 écrtukjaap éppamuga tupananH. Ecrugiaap croiikara ¢
Ba Co WYKypJaHKAa GoTHG Typanu (pacMra Kapasr). boruxaapruHr
YYKVPJIHTH €; Ba C2 Xap XHaA (e=c¢,—ce=1 cM) Gyranu yuyH THUI
BAC un cuHumigan acpafind (CHHHLI I03aCHHHHT H3H NYHKTHp OH-
nax kypcatuarad BD uM3nKKa CHJIXKHHAH).

Ju o SRR | e R s AR g, T I Thoea .
I [ i T ‘IR [ D T1 T ) T3 A0
J‘) 1 }; Il ™ :l e I m..m fy';,;é//}:” }
- It ! ar= 1] I 1) hot L v/;/ -
bl oo 4oyl ss Moy Yoyl 75777770
% o L= - &y e s

3.30- macanara omupg
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: Arap Tuprakzard KHCYBYH qu
N P = 184 kH, gussmk Oypuarn a=45°,
i = cTOHKa GPYCOKJapH KECHMH Y/yamJa-
pu b=15 cM, h =24 cM, pyxcar
STWI2JMIAH  KYYJavHIiap: ToJanap
6y¥#na6 seuapmra [o,] =11 Mlla,
ToJIaf2pra KYHIaJanr  33WJMIra
[Ogo] == 2,6 MIla, nyGuunr Tosmanapra
45° Gypuak OCTHA 3UJIMILNIA [0 5] = 7
MIla pa Tonajap G6yinaG cuHumIra
[t] = 1,2 MIla 6yaca, écTHKHHHT 3a-
PYp Y3YHJIHIH @ HH Xamja GOTHK/Iap
YYKYPJUTH ¢; BacC, HH aHHKJaHr. Ec-
THKHHHT  33WJHIUra  MYCTaXKaMJHK
LIAPTHra Kypa THPrakKHHHT 3HT KHYHMK
JAMAMETPHHH TOMUHT,

3.31- macanara oun

Kijpcarma. ECTHKHHHT Y3YHAHTH Q TO-
Janap O6y#naG CHHMIIra MYCTaXKaMJHK
uiapTHAAH, CTOHKara 6yiyiaMa xyu ysaTunajurad ymymuil 1o3a sca (F= (¢c;+c)h
I3HJNHIUrA MYcTaxKaMJHK apTHaaH aHHKJaHaAH.

XKasob: a =45 cM; ¢, =3 om; ¢, =2 cM; d =183 cm,

3.32. P=180 kH kyu Gunan uy3unaguraH ayMaJox nyJjar crep-
XKeHb JgeTtaJra TYFpH TYpTOypuakK KecHMJIH uYeka épaamMHia Max-
KamJjanran (pacMmra kKapasr). Uysuauira, KHpKHJIHII Ba 33HJIKLUTA
MYCTaxKaMJIMK lIapTHAAH CTepKeHb AHaMeTpH d HH, YHHHT Kyil-
PYK KHCMH Y3yHJHTH @ HH, LIYHHHTAEK Yeka KYHZaJaHI KeCHMH-
HHUT YayaMJjapu ¢ Ba A HH aHHKJAHT (33WJIHIINa HUIJIAIUHHE XH-
cobra oamanr). Pyxcat sTHAajaHrad KydJaHHLUJAp:

[a] = 160 MIla; [v] = 100 MIla Ba [0,] = 320 MIla

Xaso6: d=4,62 em; 1=1,22 eMm; h=7,4 cM; a=9,33 cMm.

3.33. Kanuuauru ¢ 6ysaran JucTia AyMalloK TEUIHK OOCHM OH-
JlaH OYHJIMIIH KepakK. YHHHT TOpPeUHAard 33UJHII Ky4JaHHUIH KHD-
KHJIaJH[aH MeTaJUIHHHI KHPKUJHIITa BAaKTHHYAJHK KapLIHJIHKAAH
TYpPT MapTa KaTTaJHK LIApTHAAH Keaub6 YHKHO, NYyaHCOHHHHT 3HT
KHYHK JHAaMeTPHHU aHHUKJAHT. TelIHK OYHUI WLITaMIHHUHL cXeMacH
pacMmia KypcaTuJarad.

JKasob: d=t.

i

3.32- Macanara onpg 3.33- Macanara oujn
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3. 34- macanara ouf

3.34. Arap XpanoBHK FHJAJHPArHHUHT THUIJAPHCa TOPMO3JIaHHIK
nafitifa TywanuraH Hopmaa 6ocum P=32000 H 6ymca, Tumaap-
HHHT MYCTAaXKaMJIMTHHH TeklWHpuHr. THmr Yauamaapu (pacmra
KapaHr): acOCHHHHF 3HH a@=24 MM, Kajaunaurua (=20 MM, THILI
6agaugauru ii=16 MM,

KupKHIMUI Ba 33UMHIIIA MYCTAXKamJHK IIApTHra Kypa cofauka TH-
panagurad GOJITHHHT 3apyp AMAMETPHHY XaM anukJadHr. Pyxcar srtuia-
Aurag KywiaHuuuiap: Kupkuura [t] = 70 MIla, ssummra  [o,] =
= 120 MIla.

/Kasob: t=66,7 Mlla<<70 Mlla; o, = 100 MITa << 120 MIla;

d =133 cm.



IV 606
BYPAJIHII
12- §. JlymaloK KeCHMJIM CTEPKEHJAPHUHT OypajHilH

4.1. BypoBun moMeHT M =16 kHM HH y3aTajguran pymaJiox Ke-
CHMJIH SIXJHUT NYJaT BajJHUHT JHAMETDHHH aHuKJaHr. CHJ/DKHIITA
pyxcat sTusaaMrad kyunanuw [t] =80 MIla, Baa y3yHJAHTHHUHT
1l Mra TYFpH KeJajaural pyxcar 3ITHJAajHraH Oypawr Oypuaru
[¢] =0,6".

Ms
E 4 u . Banuuur mycTaxkamauk waptura k¥pa T, = W < [v], 6yHman Wp ==

nrd
——, ywbyH4 TCnamms:

2
3 3
r=‘/ 2 Ms =]/2-1600000 =50 cw.
n[1] 7-8000

Banuunr 6ukpink wmaprura Kypa

Me-1 1
= —GTJ_ < [9), Gynaan J, = _n2r_’ G = 8.10* MIla, xHcoGna6 Tomamu3:
)/ n
(o] = 180 300
1 10
. /2 Mg-300-1 /2 600000-100-300 _ o
l G.n? ' 8-108.9,86

JKasos; d > 11,8 cwm.

4.2. Ban cupruparu xywiauwmw T, = 80 MIla, Ban cupruiad pa-
JHYCHHHHT UYOpakK MacodacHaard KYyHJaJaHr KecuMja YpHHMA KyuyJa-
HHIIJIAD HHMMara TeHr?

/Kaso6: 60 MI1a.

4.3 Hduamerpu 10 cM Ba y3yHauru 6 m 6yaran SIXJUT nymaar

Ban 4° Oypuyakka GypajraH. JHr KaTTa ypHHMA Ky4yJaHHII HHMara
TEHT?

/Kaso6: 46,5 MIla.

4.4. Arap pyxcaT 3TujaauraH Kyujanumw [t] = 100 MIla Gy.qca,
Auametpr 20 MM GyJraH JAyMaJoK KeCHMJIM NyJaT CTepEHHHHT [OK
KyTapyBuansuru [Mg] #u anukganr. CrepeHuudr 100 cM  y3yHIHKAa-
IH y4YyaCTKacHHHHI Oypanuil Oypyard KHIMATH HUMAara TeHT?

Xasos: 15,7 xHewm; 0,125 pan.
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4.5. Juamerpn 20 MM Ji4 AyMaJOK KECHMJH NyJaT HaMyHa my-
JaT BaJIMHUHT auameTpu 40 MM Oynran MamiMHajga OvpaJsMiura
cuuajganu. Hamyna Ba Basuuur ymyMmuil reomerpuk Yku Sop. Ha-
MyHa MaTepHaJIHHHHT UY3HAMINIAArH MYTaHOCHOJHK YclapacH
32000 H/cm?. Hamynagaru sHr KaTTa ypHIIMa KyuJaHHII YUHHYH
MYyCTaXKaMJUK Haszapusicugad ¢oiganaHudé auukjgaw kKepak O6yJ-
rag CH/XKHIIJATH MyTaHOCHOJHK yerapacura errai nafiTaa MaluMHa
BaJNAAarH ypHHMa Kyuy/JaHUULJIADHHHT 3HL Ka1TTa KHUAMaTH Kanua?

/Kaso6: 2000 H/cm2.

4.6. duamerpu 25 MM jH IoMuIOK nyjaat ctep:xenp 60 kH kyd
G6unad uysuaranga 20 cM ysyuaukzaa 0,122 mm ysasau. Ywa Ban-
nuur y3u 20 kH-cm Gyposuu MomeHT Gunan lokjanrauga 20 cm
y3yuaukzaa 0,75° 6ypuakka Gypananu. £, G, p xHAMaTaapHH auuK-
Jaur,

Jasod: 2-107 H/em2; 8-108 H/em?; 0,25.

4.7. Y3yunuru 20 cM Ba puametpu 20 Mm Oy/ras nyjaaT HaMmyHa
GypasaHura cHHaJAraHja Wy Hapca aHHKJaHaJHKH, 6ypOBYH MOMEHT
16320 H-cm na 6ypaauw 6ypuarn 0,026 pan ra redr. byposun mo-
meHut 27000 H-cm Gysaranga sjacTUKJAMK uderapacura 3pUIIHJAAJNH.
CHUDKHILIATH 3JBAaCTHKJAHK MOAYJAH Ba OypaJsiHluiiark 3J1acTHKJIHK
yerapacH KMHMaT/aapuHH aHHKJAHT.

JKaso6: 8-10% Hfem?; 1720 Hfem2,

4.8. JInamerpu 10 MM 6ynarad nysaat cTepiKeHb CHHAIl KYPHJI-
Macuga Oypanaau. byposuun mMoment 150 H-cm gan noroHama-no-
rona kartrajawand. Wkkd KecHMHHHT Oypanuu OypyaruHd V-
vaiiauran ac6obaap kypcaruuiiapu Yeuiid QapKHHHHT YpTaya
kafimatd 3,8 mmra teur. Kecumsap opacuaard macoda 100 mm.
Ac606 wkanacuuuur 1 MM 1/200 pag nu 6ungupand. CH/KHUIAArH
3JACTHKJIHK MOJAYJH HHMara TeHr?

XKasgo6: 8,05- 108 H/cm2,

4.9. IMynat Baara GewiTa IIKHB OPKaau pacMaa KypcaTHJAraH
KydhT Kydwjaap Tabcup Kuaaxd. byposun MoMeHuT 3MIOpacHHH sCAlr,
[t] =9000 H/cm? 6ynranga BaJ AHAMETPHHHU TAHJAHT Ba BAJHHHT
VHrary OXMpru KECHMHHHUHT Yalmjard KkeCHMHUra Huc6atad Oypusull
6ypyard KaTTaJHTCHHH auugJjaur. CYHrpa CGHPHHYUH Ba TYPTHHUH
KydT KyynapuuHr YpHHHM aJMalUTHPHHI Ba 11y XOJ Y4YyH Maca-
JIaHIl eYHHT,

Pacmgaru y3yHJauK yauaMjaapu cM Japaa GepHJraH.

Xasob6: 7 cm; 0,366 pan, 7,7 cm; 0,073 paa.

N ! ¢ .
e /20—t G b 97 b 20—

4.9- macanara oun
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4.11- macanara oug

4.10. Bup xua 6ypoBuH MoMeHTJapaa GHp xua Oypaauum Gyp-
YaKJH KHAWO JOHHXaJ/JaHTaH OGHp XHJ Y3YHJAHKAArH 1yJaT Ba aJjlo-
MHHHH KOTHLIMAaJlapHAaH scajral sXJHT BaJ/llapHUHT OFHPJIHK-
JIADHHH  TAKKOCJAHI., AJIOMHHHH KOTHIUMACHHHHT CHJIKHLILACH
3JIACTHKJHK MoAyJau 2,7 X108 H/CM2 YHHHT XaXXMHHA oFupaura 2,6.

/Kago6: T1ynat BaJs amOMHHHE Baara Kaparanna 75% oFup.

4.11. Yur yun KHMCHO KVHMATaH AyMasoK KYHAaJaHT KecHMJIH
CTep2KeHra HKKHTa OHp XHJ OypoBuM XkybT Kyunap M kyinaran
(pacvra xapasr). CrepxKeHb yam yyacTKaCHMHHHT auamerph 40 MM,
YHI yyacTKacHHMHT XHaMmeTpH 60 MM, YHP yyacTKaJard SHT KaTTa
ypuuMa kyuwjanHw 8000 H/cm?, cTep:KeHHHHI uall yyacTKacHAarH
3HT KaTTa YypHHMAa Ky4YJaHHUI HHMara TeHr?

/Kaso6: 13500 H/cm2,

4.12. [Ilynat Baara OypoBYH KYPT Kyusap kViiuaran:
M,=11420 xHwM, M>;=271,6 kHMm, M3=500 kHwm. Ban yuacrka-
JADHHHHT Y3YHJHKJI4DH CM pacMAa KypcaTuarad. BajHHHT 4eTKH
yuyactkanapu guaMerpu 40 MM, §pra yyacTkacH aHameTrpu 60 MM,

T ¢

b 120 -’*——— 30 —’P—-IZU—"I

4.12- macanara ouna

Basunnur uvanku topen wecumu 1 jaH xucobGaanagHran OGypoBYH
MOMEHT 3MIopacHHM Ba Oypajuil OGypYaCHHHHT YcHill TpadHruHH
sAcaHr. BaaHuHT Xap KaHCH ydacTKacH CHPTHAA YPHHMAa KyusaHnHul-
Jap xaMmaa 2 Ba 4 kecuMJap opacupard Oypaaum OypuardHM XH-
cobnaur.

JKaso6: bBapua yuactkanaapaa 9100 H/em?, 0,0113 pan.

4,13, Paguyceu r Gyarad sIXJAuT BaJ yHra KHiaupuaran tpy6a
6unan kyualtupuara. Tpy6aHHHT MYKH PAafAHYCH r Ba T4lUKH pa-
auycd R. Ban Ba Tpy6a GHp XM MaTepHaajaH scanran Oyauo,
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XYAAH SXJAHTAEK HuTadad. Bajuunr ok Kj’/Taupqua}mHm HKKH
MapTa OpTHINM yuyH R:r HucGaT HHMAara TeHr OYJIHIIH Kepak?
JKasod: 1,26.
4.14. Tawkn puaMeTpu d; =75 MM Ba HYKH AHaMeTpH do=50 MM
6ysaran 1 M ysyHauxgarg wud 6ym nysaart saa 3500 Hm MoMeHTIH
Kyt Kydu Tabcupuaa 1°ra Gypanaau. Basagaru sur katra ypuHma

KyuJanuigjap HHMmara TEHI? Cun)xnumarn 3JACTHKJ/IHK MOAYJH
I\'_HIUIMHTHHH AHHKJIAHT.

E qu am. DHr KaTTa YpHHMa KyWialHil

Ms-ry L 4 4.
Tmax = 7, . JIp= 32 (dj —d; ) =249 cvt;
350000
max = W - 3,75 = 5270 H/cm2.

Cwmkuill yuyH 31aCTHKJIHK MOXYMMHH Gypanuil 6ypuc~u GopmyJacHial TONamus.

Ms-1 350000-100-180
G = == = 8,05.108 H/cwm2.
®-Jp m-249

4.15. ¥Ysynaurn 1,8 m 6Yaran wud Oyw nyaaT Bag ydaapura
M=6 kHM moMenT/IH HKKH XKY()T Kyusaap okJauran. Arap Gypa-
Juur 6ypuyard 2° gaH OUIMIIH MYMKHH GYJMmaca, ypUHMa KydJaHHLI
7000 H/cm? 6§aca, BaJaHMHT TAallKH Ba HYKH JHAMETPJAPHHH aHHK-
JIaHr.

XKagoi: 90,4 MM, 72,4 mMm.

4.16. Myn 6y BaJUMHT TAUIKH AMaMETPH HYKH JHAMETPHAAH
HKKH MapTta KaTta. By Baj cHJXKHIIrA pyxcaT 3TUNAAUTAH KyY-
aanuur 6000 H/cm? 6yaranga goiuxagard saxaut Baagan 209%
eurn. BypoBun Momentsaap Oup xus Gyaranga wud Gyui Basapart
3UC KaTTa yPHHMA Ky4/JaHHULIAp HUMara TeHr?

Kasos: 5810 Hjcm2.

4.17. BypoBYuH MOMEHT Ba pyXcaT 3THJAJHCaH Ky4JaHHIIJAAD
6up xua Oyaranaa yJayamjapu uryura Mocaal TaHJaHTaH HKKH
BaJIIHHT OFMPJIMKJIADHHH TAKKOCJAAHT. DHpHHYH BaJ — SXJUT, HK-
KHHYHCH Tpy6acHMOH, HYKH JHAMETPHHHHT TAUIKH JHAMETPHra
HucGaru 0,6 ra Teur.

)Kasob P,:P, = 0,702.

4.18. Arap a#lyanuumap codu 180 a#n/mMuH, pyxcar 3THJagHraH
kKyyaauum 4800 H/cm? Ba BaAHHHT 1 M y3yHJMrHra pyxcaT 3TH-
jJagurad GypaJuwmr Oypyaru 1° 6ysaca, 80 or Kyuw KyBBaT y3ata-
JUraf sIXJAWT TYJ1aT BaJHUHT NHAMETDHHH AHHKJAHT,

Kgpcarma. Onaun GypoBUHM MOMEHT KHAMATHHM XHcOGJaiMH3:

5 N 5 .
Mg = 225000-N _ 225000-80 __ 31850 H/cm = 318,5 kH/cm.
TN 3,14.180
Cyurpa MycraxkaMmJHK WapTH Ba OHMKHPJHK LIapTHra Kypa BaJ-
HHHT 3apyp LHAMeTPHHU TONAMHU3.
Kagob: 7 cM,
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4.19. Iduamerpn 90 MM Gyaran Baa 90 OT KyuH KyBBAT y3aTa-
Aav. Arap pyxcat 3THJaauras ypuuama kyuaaunum 6000 H/cm? 6yaca,
BaJIHHHI yerapaBHi aHJaHHIIIAD COHUHM AHHKJIAHE.

JKaso6. Kamuna 75 aiisa/MHuH,

4.20. Hunamerpu 90 mMm Gyaran axaut nyaart Baja 150 afia/mMuH
Te3auKaa 50 OT Kyud KyBBaT y3artagd. BajHHHr LIKHBJIap opacHu-
naru ysyuaurs 4 M. BaJjgary sHr katra ypHHMa KyuyJaHUIOHH Ba
6up WKHB HKKHHYHMCHra HucGaTaH OypHaaauran OGypYakHH aHHK-
Jaur,

JKasob6: 1670 H/cm2, 1°47,

4.21. JymaJoK KeCHMJH SXJHT BaJ MabJAyM Te3JHKKA M0CJab
aoiduxasanrad. CyHrpa YHHUHr Te3auruHd 20 mapra OLUHpHILra
Kapop kHAMHAH. Domka MabnayMoT/iap ysrapmail KoJrauu XoJiga
BAJHHHT AHAMCTDH KaHaall ysrapaiu?

/Kaso6: 2,71 MapTa kaMasiu.

4.22. SIxquT KecHMJIM BaJIHMHT JHaMETPUHH aHMKJAHl yuyH d =
kY arvaen o
=k 1/ N:n Qopmynanan dofifiajiaHull MyMKHH. Arap pyxcaT 3THJIaiH-

ran Kywiansuap [t] = 60; 80 pa 100 MIla 6ynca, & xanaail xuiiMaTt-
ra Teur?

Xaso6: 85; 7,7; 7,1.

4.23. Yurup P=16 kH woxknu v=0,6 m/c TeanHkaa KyTapaau.
Uurnp Baaun ¢akart Gypaauiura uinaiinu gae6 xuco6aab Ba 3apap-
JH KapIUHJHKAAapHH XHcobra oaMai, 200 alsa/muu tesnuxkiga aiiga-
HaJHraH YHFHDP AXJHT BaJHHHHI [HMAaMETPHHH TaHjaaur. Pyxcart
aTHAaguran xyunaauum [tf =4500 H/cm2.

Kgpcamma. Bax ysaraguran gyesatm: A= P.v=16.0,6 = 3,6 kH/c Baanuur

aidannw conn o = 20,9 pap/c, G6ypoBun zoMeHT Mg = A:® 0 Hm. Baanuur
nnameTpn y}lHHI‘ mycraxxawmx apTuiaH aumgnauaml.

/Kaso6: 37 mm.

4.24, Tamxkn puamerpu d;=100 MM Ba HYKH [JHAMETPH d;=
=050 MM Gyarad nuu 6y nyaat Bajg 80 afii/MuUH Te3aukaa ajijaaH-
ranga 2,7 M ysyuaukga 1,8° Gypuakka Oypu/iagu. Y KaHpai KyB-
BaTHH y3aTajHK? Ba/aparu suHr katra ypHHMa Ky4YJaHHUILJap HHMara
TeHr?
Mo-mt-n Q-Jp-G L44 15
e §=—-rt—, p=——, Jy=——nar},
225.000 © " ° T l
SKAHMUTHHM CHATaH Xo.Jla KYHRHDaTHHH €3HIIHMH3 MYMKMH:
n-15.73.r{.G-m-n ;%-15.54.8108.80
180.32.1.225000 ~180-32.270-225000

Euum N=

N = = 95,6 or Kyuu.

T

max HAHT KHAMATH KyHuzary ¢opmynajial aHHkJaHaIH:

. . . M " G'
= M6 rl = Q) G rl = T 8 10 5 - 4360 H/CMZ'
max Jp i 100-270

T

4.25. Arap Basiparu ypunma Kyuianuu 6000 H/cM?, yHHHT HUKH
IHaMeTPH TalKH AHaMeTpuHHHT 0,6 yaywnua G6yaca, 100 aiin/MuH
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te3aukna 7000 kBT KyBBaT ysaTajHraH Huu OyuI NyJaaT BaJHHHT
JHaMeTPUHH aHUKJaHT.

JKaso6: 40,5 cm Ba 24,8 cMm.

4.26. Typ6uHa KyBBaTHHH aHUKJIarania y adjJaHTHpaJHraH
nyaar BaJHUHr Oypajuin Oypuyard ymaua6 kypuaau. Basauur 6 m
yayuauruga 6y Oypuak 1,2°ra TeHr Gysaau. BajHHAC TallkH Ba
HYKH fAHameTrpJsapH 25 cM Ba 17 cM. BajaHuur afJiaHdIl Te3JHTH
250 aia/muH. Baa nynatnan scanrau. Bas ysaragHrad KyBBaTHH
Ba yHjaa xocua O6Ynaguran ypuHMa KydJaHHILJIAPHH aHlMKJAair.

JKaso6: 2160 xBt; 3490 H/cm?.

4.27. ABTOMOGUJIHMHT KapAaH BajJH HKKH XHJ HUI TapTubia
Oup xuJ KyBBaT — 23 OT kyud y3araau. BHpHHuH xoJaja BaJHHHT
afimanuir tesaurd 108 aili/MuH, HKKMHYH Xx0Jia aca 60 aflja/mMuH,
Arap BaJ HYKH AHaMETPHHHHT TalUKW auaMerpura Hucbartu 0,9 ra
TeHr 6yJaca, pyXcaT sTHaaaurad ypuima kywianuu [t] =4000 H/cm?
6yaca, BaJHHHT TalllkW JHAMeTpH Kauya 6yanmu kepak? Karra
Te3NHKJaH KHYUK Te3JIMKKa YTraHjga Bajjard 3HT KaTTa ypuHHMa
KyuJTaHull KaHgah yarapanu?

JKaso6: d=10 cm; 1,8 Mapra opraau Ba pyxcaT 3THJIAAHCaH
KUilMaTra spHIiliaji.

4.28. TpyGanusr ypraua guamerpu 30 cM, AEBOPHHHHT KaJHH-
aury =8 wmMm. Tpybara 6ypoBun momentr M=11,5 kHmM Tancup
KHATaH[Ja YHHHI MaTepHajJHuia BYXKYyAra KejajuraH ypHHMa Kyd-
JaHHUII1ap KHHMATHHE allHKJIaHT.

Kipcarma. 1Onka nesopaun TpyGanapuu Gyparaniia HYKH Ba TalIKH CHPTJIapH
SKHHMAArH ypUHMa KyuJIanHulaap 6141')-6}{[)14113[»{ Kylda KaMm c})apxg KHJaaHd. U.IyHHHl‘
yuyH XHcoGnaliny KydJaHHIIJapHHHr ¥pTada KufiMarjapujga OaapHul Kepak.
ByHH ny"mnam (bOpMyJIaIIaH daHRKJal MYMKHH!

M e
Ip
Oyuia ry, — XaIKACHMOH KCCHMHHUT YDTaua DajguyCH.

Xa/MKaCHMOH KECHMHUHI' KYTOMH B3HEPUHMsT MOMEGHTHHH XaM KYHHAarM TakpHOHH

dopMyJtanaH aHuKJaWl MYMKMH:

Jp= ‘ p?dF = r§p-2 Ty = 2n-r§p-t.

TpyGanarn KywlaBHUIApHHHT ypTada KuiiMaTH ¢opmynacH Kyiuaard Kypu-
HHLLJIaPHH OJ1aJH:

Ms
T= .
2n. .
2-ryy t

/Kasoo: v = 1015 H/cm?, KyTOHit uHepIHsT MOMEHTH aHuK XucobJa-
TaHja sur Karta Kyyianum v, = 1045 H/em®.

4.29. Ypraua auaMerpu 12,5 cM Gyuran ilonka JgeBOPJH MyJjaT
TpyGauuHr yunapura wy Tpy6asu 625 kH/cm Momenr 6unan Oy-
paiinuran kywjaap xydtu KyAuarad. YpuHMa KydJaHHULIap
8000 H/cm? nan omu6 kerMacaurd yuyH Tpy6Ga JeBOpJapHHHHT
KaJHHJIMCH KaH4ya OyJumH Kepak? TpyOaHuur 1 M ysyHauruja Gy-
panuil 6ypuard HUMara TEHr?

/Kaso6: 0,32 cm, 0,016 pan.
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4.30. ITynar tpy6a Baa 100 afin/mun
¢ Te3NMKAa aHnauranga 75 KBT KyBBaT
ysatanu. JleBOpMapHHHT KaJHHJIHTH
KeCuMHMHT §pTada gHamerpu 1/50
YJAYIIHHA TalWlKWA Kuaagd. Xap 3 M
y3yHJaHKKa Oypanuul Gypuaru 1° maH
OpTHO KEeTMAaCJHUrH Y4yH Iy AuaMmerp
KHAMAaTHHH aHukaasr. Bynna ypunma
KyYJIaHHIJIaD HHMara TeHr GyJaanu?

/Kasob: 17,8 cm, 4180 H/cM2.

4.31. ¥Y3yuauru 1,8 M, ypTaua aua-
Merpu 30 cM, JEBOPHHHHT KaJUHJIHTH
3 MM 6yaran nyaar Tpyba Baa
100 a#a/MuH Te3NHKAA ailJaHalH.
Arap BaJ neBOpPHAATH ypTaua ypuHMa
Kywiaauum 6300 H/cm? 6y.aca, y xaH-
dai KyBBar y3ataau? BasaunuHr Oypa-
Jair 6ypuaru HEMara Teur?

JKaso6: 2,75 kBT, 0,542°.

4.32. JlyMaJIoOK KECUMJIH CTePXKeHb
yunapuaan xucub kyhuaran. Opaaug
kecuMra momentn M=12000 Hm 6ya-

| ran Kyuaap Xybrtu gyiduarau (pacm-
R o) nard a cxemara Kapaar). Macoda

b=2a. Arap yuuHr auameTpH 8 cM
6yJca, cTepXKeHAAarn 3HI KaTTa YpHH-
Ma KyuJaHHullJgap HHMara TeHr?

4.32- Macanara oug

Kygpcamma. Cratukannur tenrmamacn: M AT+ Mg=M. CucreMa CTaTHK aHuKJaH-
maiiauran, CTepXeHHHHT acocHil (CTaTHK AHMK/IaHAMMTAH) cHcTeMack cuatuia 6 cXxeMaHH
Kalya kuaamus. By cxemanu xypraap M sa Mp OwlaH I0KJanrania (8 cxema) Ba
®g =012 6 cxema a cxemara sKBUBATEHT 6vub Konam.ﬁnm&cr_&pmeﬂra M xydr
(2 cxema) Ba Mp xydr (0 cxeMa) TabCHPHHE AJIOXHAZ-aIOXUAA_KYPAMH3. € CXeMajard

B xecum @p = Gypuakka Oypunamu, ¢ CXemajary yma KeCHM Py= —

P
Mp(a—b) . ’ v
— ra (6omka Tomoura) Gypunagu. Jlekun ¢p = Qg+ g =0 Oyaranaura

/]

YUyH YIUGYHH TONAaMH3:

M oM, M

= . =
B atp 7 AT ath

Byposun MoMmenr smiopacuun (e) sicaiiMus. Dmopaxan KypHHu6 TYpuGLHKH, ¥an
yuacTKaAa ypHEMA KYWIaHHIIAp YHC yyacTKajarHaaH KaTra dKaH.

/Kaso6: 7950 H/cm2.
4.33. Yujapupan KHCHJITAH AyMaJjOK KEeCHMJIH CTEpPXeHb OHp-

Gupura TeHTr Ba GHD TOMOHra HyHasaTaH Xy(T Kydaap TabCHPHIA.
Yaapaan xap GupunuHr mMomentd 8000 H M nau (pacmra xapanr).
CTaTHK aHMKJIAHMACJAHTHHH HCOOT KUJMHT Ba CTEPKEHHHHT ypTa
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a-—=
4.33- macanara oupg 4.34- macasara oupg

KecHMH [—I HuHr Oypuiuw Gypuyarddd aHuggaanur. CrepiKeHHHHT
NuaMetpu 10 cM, xap Kalicl YeKKa Y4aCTKaHUHT y3yHaurda a=60 cm,
VpTa ydacTKauuHr yayHauru b=80 cm,

Kasob: M, = M, =8000 H/m; 21".

4.34. YunapujaH KMCHJMaH LyMaJjOK KeCHMJIH cTepxeHra GHp-
OupHra Tenr Ba KapaMma-Kaplid TOMoHra HyHaaraH Xy®dT Kyusaap
kyfiuarad. Xap xaicucuHunr wMomentd 10 000 Hwm gan (pacmra
Kapanr). Arap pyxcaT 3THJaAHTaH KyuJauHuw  (CHKHLITA)
6000 H/cm? Gy/1ca, cTepKEeHHHHT gHAMETPHHH auukjaaur, CTepkeHb
ypPTa KeCHMHUHMHT OypHaHll Gypyard HHMAara TeHr?

aso6: 8,27 cwm; 0.

4.35. YunapugaH KUCHJTAH CTepPKEHb Yam KHCMHHHHL JHAMETDH
6 cM, yur KHCMHHHKH 5 cM. CTepXEeHHHHT YMYMHil Y3YHJIHTH
a+b=3,3 m (pacmra gapaur). Crep-
XKEHHMHT JHAMeTPH yarapraH xofira
KYyliuaran 6ypOBUH MOMEHT CTepIKeH-
HHHE Xap KaHcuH xHcMHAa OHp XHJ

9HF KaTTa YPHHMa KyWIaliull XOCHJI 5 :
KHJAHIWH WIapTATa Kypa a Ba b yauam- | @ ! b
JI4pHH AHHUKJIAHT. 4.35- Macanara Oux

Xaso6: a=18 m; b=1,5 m.

4.36. Tawku auametpu 7,5 cm OGysiran MHc Hafiua YlIaHaek
HUKH JHAMETPJAH NyJaaT Hahuya uyura xoisawrHpuaran. HMkkana
Haliua JeBOPJAPHHHHT KaJHMHJAUCH 3 MM paH. Halvanapuuur yd-
Japu GUp-6HpUra KaTTHK MaXKaMJaHran Oyan0, MaxKaMJaHHLE
Koiinra xap Kaicucuuuur 6yposus MoMeHTH 1000 Hwm nau Gyaran
KyhT Kyuaap kyiuiaran. Hahuanapuuur ysysaurd 3 M. MucHuHr
CHJIAKHIILATH 3J1aCTHKJAMK Moayan 4X 10 H/cm2. Hafiuanap opa-
cuga GypoBYH MOMEHT xaHaail takcummaaHaau? Hafwanap xaHupai
Oypuaxkka Oypananu? Haliwanap peBopHAard sHI Karra ypHHMA
KyuJaHUIIJIap KaHyara TeHr?

Kipcarma. Muc mafivara TYrpu KeJaguran O6ypoBuM MOMeHTHH My nyaar
Hafiuara TYFpu kenagurand M n 6unan GesrunafiMuz, CTaTHKAHHHT TeHrJaamacH 6y
HKKH MOMCHTHH KYiuaras Xy®hT Kyunap MOMeHTH 6unad Gornainu. Haituanap
yunapufian 6up-GHpHra KaTTHK MaXKaMJIAQHTAHJIWIH YYYH yJIapHHHT Gypannw Oyp-
yaknapu GUp Xuj OYJHIUH Kepak.

)Kaso6: 282 Hum Ba 718 Hm, 1,38°% 1150 Hm/cm? Ba 2500 H/cm2.

4.37. NuaMerpu 25 MM OyJaran AyMaJoK KecuMJu mOyJjaar
CTepKeHJa LHJHHIPHK YHKUKJap A Ba B 6op. UHKHKJADHHHI €H
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Li25 %pmapnraerémxu AHaMeTpH

S ————— MM Ba J€BOPHHHHT KaJHH-

; 4_1[_ ____L'g\_l_}_ JHTH 1,25 mm 6yaran nyaar
1 I I R & { nait 3uy teru6 TvpaaHu (pacM-
' 1 Y j o ra kapanr). Haften xuiigu-
‘‘‘‘‘‘‘‘‘‘ —= ‘ PHIILAH OJIIHH CTePKEHb MO-

menTaapu Mo=75 Hu 6yarau

4.37- macanara oug Kypr Kyuwiaap Ousad Oypada-

rai. Ha#ti uKkKana uyHKHKKA

naiBaHAJiaHTaHAAH KeHHH CTepKeHb yujapHparn GYpOBYH MOMEHT-

Jap TabcHpH Tyxtatuarad. Crep:xeHb OHJI2H Hall opacuaa KaHpai

KMAMaTparn MoMeHTsap TabcHpaamaan? CrepxeHb Ba Haliga
9HT KaTTa YPHHMA KyuJaHHILJAp KaHyara TeHr?

Kijpcamma. Ynurnknap A Ba B jpedopmaupsnanmainin fe6 xucoGaaiimuz. Kyunap
KyprH M, crepxeHHu GyparaH Gypuak @, Ly Kyutap XydTH OMHTAHZaH CYHT Haid
Gypanran Kufimatra kuupasiau. JleMak, cTepxeHp @, = @, — @, (1) Gypuakka Gypu.i-
ranauruya Koaaan. Crep:KeHp GHAAH HAll OpacHAard TabCHPJAIIYB MOMEHTJIApH TeHT-
JIMFH MKKHHYHM TeHrsama (2) uu Gepamu. Dy rtemraamanapuu 6Hpranukla eyu6, MOMeHT-
JIAPHHHT TabCHPAALIYB KHAMATH TOMMIAMAH, CYHIPa YPHHMA KYUJIHHID alHKIaHaIH.

Kaeob: M, = M. =685 Hm; J.-J,=0,0975; 2230 H/cm?;
660 H/cm?.

13- §. Tyrpu TYpTOYPYAK KEeCHMJH CTEpKeHAapHM Gypain

4.38. ToMouaapuuuHT Yadamgapy 2 cMm Ba 3 cM Gyarad TYFpH
TYPTOypUYaK KeCHMJH IIyJaT CTEp:KeHb (pacMmra Kapasr) xap Kaii-
cucHHHHr MoMmeHTd 20 xIHem Gyaran wkkdH 6ypoBud Ky(PT KyuwJaap
Ounan oxaaHrad. CrtepxeHHUHr cuptuia AB Ba CD uusugjap
6yiinya KyHAaJaHT KeCHM/Ja BYKy/jra KeJaAuraH ypHHMa KyuJa-
HHIJIAD KHAMaTHHH XHco6Jaanr, CrepKeHHHHT | M Y3yHJHKAard
OypaJuiu Oypyard kMHMaTHHH aHHKJAHT,

Kgpcarma. Tyrpu TYpTOYpUEK KeCHM/IM CTePXKEHNAPHH Gypanuwira xucobia-
rapfa KVHAuJAars MablayMoTaapiaH ¢oiaanaHuNa H:

TYFpH TYPTOYPUAKHHMr GypalHWIZard HHepuust MoMmeHtH J6 =o.b*, GyHaa
b — TyFpH TYPTOYPUAKHMHT TOMOHJ2PH HKKH JJauaMUIAH KUUHK,

TYrpu TYPTOypUaKHHHT GyDatHmIAArH KaplUMJIHK MoMeHTH Wg= P b3.

CrepxeHb y3yH TOMONMHHNI YPTAacKJarH KeCHMAA BYXYATa Kesaiuran SHT KaTTa
yPYHMa KyYJIaHHLI

4.38- Mmacanara oua
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" Ms
A=
max - We

Crepxenb XanTa TOMOHM YPTACHAArH SHI KaTTa yPHHMA KYWIAHHII

T

”

’
Tmax = ¥ ¥max:

Kospduunentaap o, f sa y mucbar n/b kuiimatura GORJIHK.
By kos¢duuMeHTNapHUHT KHilMaTapn KyMHMAarH KalBaala KeXTHPWITaH.

nT l 1 ‘ 1,5 ' 1,75 l 2,0 i 2,5 3,0 4,0 6,0 8,0 10,0
|

o 0,140{0,294|0,375{0,457 (0,622 0,790 |1,1231,78912,456 | 3,123

p 0,2080,34610,418)0,493|0,645|0,801 (1,128]|1,78912,456| 3,123

v 1,0 |0,859 0,820 0,795|0,766 0,75310,74510,743|0,742| 0,742

E4um. By macana yuyn n/b = 1,5,';Ka:mannau Ko3bdHUHeHTIap KHAMATIapHHA
Tonamus: o= 0,294. B = 0,346 Ba y =0,859

DHr KarTa  KywiaHpmt T, =M = 7220 H/cm2.

max 0,346-8
Kanta TOMOWH ypTacHiard KywilaHHuL T, =0,859.7220 = 6200 H/cm2.
Mg-1 20000100
Glg  8-10°.0,294.16

4.39. CrepXeHb ypra yuacTkacuja AyMaJoK KecHMra, 4YeTKH
yuacTKaJapuaa AOHpa HYMra 4YH3HJATaH KBajJpaT KecHMra aJra.
Crepaxenra 6ypoBun xKydrt kyunap M;=110 xH-cm Ba M, Tabcup
KMJaan (pacMra Kapasr). YpTa Ba YeTKH yuacTKaJapAard 3SHT
KaTTa YpHHMa KyuJaHuUiap GUp XuJa OYJaHIIH yuyH O6ypoBUH XKydT
Kyujaap M, KaHuyara TeHr Oyaullld KepakK? KeCHUMHHHI KecKHH ¥3-
rapraf JKoflJlapuia TYNJaHraH Ky4JaHHILJIapHU XHcoOra oJMaHr.

/Kaso6: 30 xHewm.

4.40. DwHK npyxHHacH (pacMmra Kapasr) KBaapatr 6X6 MM
KecHMaH AB nyaar uusnkiaH sicadrad. YHBHKHHHT IOKOpH yuH A
3lUMKKA, NAaCTKH Y44 B 3IHK EHROopHra Max-
KamjaHral. Dmukidn 90° GypHII yYyH 3IIHK
JacracHiaH KaHya Kyd P OujaaH TOPTHII Ke- ~
PaKIHTHHM XaMJa BSWHK OuMK Typrania |glfs
YHBHK MaTepHaJHiard 3HT KaTTa KyudJaHHLI
500 MIla pan omwubd KeTMacJHrH YuyH UH-

Bypammm 6ypuarn: ¢ = =0,0532 pag

/ 7
N el ]

M, M,

g 2

S— N 8 p
4.39- Macanara OHA 4.40- macanara OHI
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BHKHH OJIIHH Kauya Oypaul KepaKJaHruHu xucoGuanr. YHBHKHHHT
Y3yHJHTH 2 M. DIIUKHHHT 3HA 1 M.

XKaso6: 22,5 H; 87°.

4.41. Teznuk 120 afin/muy 6yaranga 100 ot xyuH KyBBaT y3a-
TaJUTaH BaJ KYHOaJaHr KeCHMH KBaJ[pPaTHHHHT TOMOHJapH yJua-
MHMHH aHHKJaHT. YpuHMa Kyuaanuuiap 4500 H/cm? nan owwmac-
JINTH Kepak.

Kaso6: 86 mwm.

4.42. Jlonpa KecHMJIM SIXJIHT BaJ Y3yHJAHTHHHHT 1WyHAalt yay-
IIMJAaH KHCHJTAHKHM, YHUHT KHCHJraH 3KOiljarH KecHMH Aoupara
TEHI' KBaJpaT WAaKJIHHH OJraH. BajHHHI KBajpaT KHCMHAArd 3HT
KaTtra Ky4JaHHILJIAD J[AodMpa XHCMHAarHAaH Heya MapTa Karra?
Basnuur 6ytyH ysyHaurd Oyiinuya GypoBun Mmoment Oup xuJa. Ke-
CHMH [UAKJH y3rapajuraH Koilgard KydJaHHULdap TYNJIAHHIIHHH
xucofra oJIMaHr.

JKaso6: 1,35 mapra. .

4.43. Jloupa Ba KBajApaT KyHZaJaHr KeCHMJH HKKHTa OHD XHJA
MycTaxKaMJIHKIarH BaJ/JIAPHUHI OFUPJAHKJAADHHHM AHHKJAHT.

/Kaso6: 0,81.

4.44. CrepxeHHHHI TYFPH TypTOypuUaK KyHAaJaHT KEeCHMH 3HH
4 cM. YHOaru sl KaTTa ypHHMAa KyuJaHHULIap AHaMeTpd 5 CM JH
AOHpAa KYHAAJaHr KECUMJIH CTEpIKeHJarura TeHr OYyJHUIM yuyH Ke-
CHUMHHHI 6aJlaHAJUTH KaHuya GYJauwd Kepak? llkkaaa crep:xeHb
6up xuJa OypOBYHM MOMEHTJIH XKy(dT Kyusnap OHJaH IOKJaHTaH.

Kasob: 6,5 cM.

4.45. Tyrpu TypTOypuYaK KyHAaNlaHr KeCHMJIH cTep:keHb OypoB-
yn MoMmeHTH 600 Hwm nad 6yaran HKkHTa XKydT Kydnaap OujaH I0K-
gaprag. CuakHuira pyxcaT  3ITHJAAJHFaH  KyujaaHum  [t] =
= 14000 H/cm2 Arap »uu 20 MM 6yica, KYHAa aHT Kecum GanaHi-
JIHTH KaH4a GYJHIIK KepakK?

JKaso6: 4,28 cMm.

4,46, Ypuuma kyunanuuiap [t} =10000 H/cm? 6yiivua myc-
TaxKaMJIMK IIapTHra Kypa TYFpU TYpTOypyak KyHIaJaHI KeCHMJIH
Hud Oyl CcTep:KeHb YUyH pyXcaT 3THJAajHraH OypOBYH MOMEHT
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KuiiMmatnHu aHuxgadr, CrepxeHb yJauaMJjaapH pacMmJa MM Japiaa
KypcaTHATaH.

Kgpcarma. Macaaann euuwiga H. M. Beasesuuur «MaTtepHanaap KapIIMJHIH»
JAapcANrHAari MabJyMoTJapiaH ¢oiifalanuur, 17- xkajasad.

/Kaso6: 900 kHem.

4.47, JIByTaBp KeCHMJH INIyJaaT cTepxeHb (yauamJjapH pacmaa
KypcaTuarai, MM) cTepiKeHb yujapHura KVHHAraH Ba Xap KaiicHCH
1000 HM nan 6yaras HMKKM Kyudsaap KyQTH TabcHpHAa., DHT KaTTa
YpPHHMAa KyuJaHUIUJap HHUMara TeHr, yJjap Kaepaa naigo 6ynanu?
Crepxensudr 100 cm ysynauruaa Oypaaum Gypyary HUMara TeHI?

Kjpcarma. H. M. BeasieBuuur: «Martepyaanap KapHIHTH» JapciHTCHAArH
Mabaymoraapaan ¢oinananuar (218—219 6eraap).

/Kaso6: 5000 H/cm2, Tawku cHpTH SKHHHIA TOKdYaJaap ypra-
cuaa ByxKyara kesaanu, 0,032 pan.

14- §. KuM4HK KanaMJaW BHHTJHM NpyXHHaJap

4.48. namerpu 20 MM 6GYAraH ayManox KeCHMJTH IIHJIHHIPHK
nysaat BHHTJAH npyxHHa 1000 H ¥k 6Viina6 éiyHanran kyu 6usaH
kHcuaraH. [IpyxHHa YpaMaapuHHHT §pra auametpu 160 MM, ypaMm-
gap coHH 8. IIpy:kHMHa cTep»KeHHJarH 3HT KaTTa ypHHMa KyuJja-
HHIUHH, YYKHII KATTAaJUTHHH Ba MNpYyXXHHA Ae(OpMAalUUSICHHUHL TY-
JIHK IIOTEHLMAaJ SHeprHsCHHH aHHKJaHT.

Eaunm. CTep)KeH}xam SHT KaTTd yPHMHMZ KY4WIaHHUL

P Mg P 2 PR 1000

= = = = — (1 l = 2
Trax F+Wp o + o o (1 -+ 16) = 5410 H/cm?,
Ipyxunanunr uyknwn:
4P Rn 4.1000.83.8
A= = = 2,048 cm.
Gré 810013 o

IMpyxkuna nedopMauHICHHHHT TYIHK NOTEHUHAT SHEDPIHSICH:
P.A
U= T = 1024 H-.cM.

4.49. JlnameTpu 6 MM M ny.1aT cHMAaH TaliépjaHran UHJIHHI-
PUK BHHTJAH npyxHHa 10 ypampan uGopart. [IpyxHHa YpaMHHHHT
TallKH JHaMeTpH 66 MM. DHT KaTTa ypHHMA KyusjaHHu 24000 H/cm?
JlaH omMadauran cTep:KeHparn yk O6yiaalé fiyHasarad uysyBuH
KyuHH auurJjaHr. lllynaa npyKuHaHHHT y3aluIuH, aAacTHK gedop-
MaUHsHUHT TYJHK HIIH Ba NPYXHHAHHHL OHUKPJMIH, STHHH NPYXKH-
HaHH 1 CM YY3HUI YYyH 3apyp KydY HMMara TeHr?

aso6: 323 H; 5,38 cm; 869 H-cm; 60 H/cwm.

4.50. BuHTAM Npy:KHHA XOCHJ KHJIHLI YYYH AHAMETPHU 5 CM JH
6apabGanra wmyHua jgHaMeTpu 6 MM JH NYJaT CHM Ypasuild Ke-
pakku, 90 H narpyska tabcupuma npyxkuHa 2,5 cM uykcud. by-
HUHT YYyH 3apyp CHM Yy3YyHJHIHHHM aHHKJaHr (NMpyxKHHA y4JaapH-
HHHT Y3YHJIMTMHH Ba YPaMJapHHHT KHSJHIHHH XHco6ra OoJIMaHr).
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T2 CHMHHHT TIpyXKHHA yuJapH OpacH-
o nard Oypanuun Oypyard HuMmara

TEHI'?

3 3 Kaso6 361 cm; 51°15’,
AWM 4.51. Kyaryau §yavawr  ac606-
D::: D JapH KYPHUJMACHHHHT HaMyHaja
Bwwirevawimmmmd - CHHall maiTHga ac6o6 MNJAaCTHHKA-
4 4 gapu I—I Ba 2—2 (pacMmra Ka-
paHr) HaMmyHara cTpy06unHaJsaap
épnamuaa kucumagu. CrpybuuHa-
A‘J Japaa HKKHTa OUp XHJ LUJAHHAPHK

7/ 2 o .

nysar npyxuHa 3—3 Ba 4—4 6op.
4.51- macanara oug Arap npyxunaaapiu 10 MM ra
KHCTAHAA THPAK BHHTHHHT MJac-
THHKara 6ocunu 4 H 6yaumn kepak 6yJ/ca, IpyXKHHaJapaan xap
KalficicH KaHyajaH ypamra sra Gyauumu Kepak? Dyunaa npyxkuua-
Japia KaHAali MakCHMaJ ypHUHMa KYWIaHHUIAD BYXKYAra KeJaiu?
[Ipyxuna cumuHuur guamerpu 0,5 MM, YDaMHHHHT IHaMeTpH 4 MM.

Kaso6: 49 ypam, 17300 H/cm2.

4.52. Bydepra uumjaTHAAJHTAH NYJaT BHHTJAH OpyXHHA Ypam-
JapHHHHT ypra guamerpu 20 cm. IlpyuuHa 5 cmra uykkanga y
500 Hm »>ueprusinn otuun jgo3um. lly 6unan 6upra npyxuHa
CTepXKEHHIArH 3HT KaTTa ypHHMma Kyunanuur 17500 H/cm? zaH ow-
MacJura Kepak. IIpyxKHHa cTep:KEeHHHHHI JHAMeTPHHH Ba ypamJaap

COHHHH aHHKJIAHT.

P.)
E 4y s, TlpyxunannHr nortenunan sHepruscu U= - = 50000 H/em, 6ynnan

P = 20000 H.
TIpyKuHa CcTepXKEeHH MaTepHaJHZArH 3HT KaTTa KyYJaHHLI:

P 2 PR
Toay = —— +

max g2 ard

= 17500 H/cm?,

-

By ¢opwmynara P HUHI cOH KHIIMaTJapHHH KYiH0, YIIGYHH XOCHJ KH/IaMHU3:
r+2R=2,75r,
BupnH-KeTHH Tannam #yan 6ii1an r=2 cM SKaHJHTHHH TONAMH3.

Ypamsap conn
A Grt 5-8.108.24

n = =
4 PR3 4.20000- 103

4.53. Arap oajHHr# MacaJjara KyHHAarH ysrapuiiap KHPHT-
cak, S'bHH npyxuHa 1000 Hm sHeprusuu IOTHUIM JO3HM OyJca,
NpPY:KHHA CTEDKEHHHHHI JHaMeTPH Ba ypaMJap COHH KaHua MapTa
yarapagu?

/Kaso6: [Iuamerp 1,27 mapta, ypamnaap coHH l]rauya opraju.

4.54. lunuaapuk BuHTAH npyxuHa 2000 H 10Kk TabchpHaa
TYpHOAH. YHHHT Gy IOKAard TYJHK YVKHWH (YpaMmJapHHHT GHP-
6upura Tteruiun) 8 cM. CHJKHIITA pPyXcaT 3THJAAAHIAH KydJaHHII
18000 H/cm2, TIlpyxuHa sicamiga myaat cHM AHaMeTpH 16 cM JH
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6apa6aHra }pana;m CHM JIHaMeTpHHH, npy>KHHA YpamJap COHHHH
Ba TYJHK OaJaHAJUTHHH aHHKJAaHT., Bynpaii pr}KHHaHHHI‘ Ha3sa-
pHIl OFHPJIHTH HHMAara TeHr?
Kypcamma. TIpyxuna ypamununr paauycuuu R, -+ r opxam  udonanadr, Gynza
Ry, — 6GapaGan paguycu. MycTaxkaMauK luapTura Kypa yiu6y TeHrstama XOCHT GyNamu:
Ro+1,5r= 14,1373

/Kago6: 17,4 mM; 7 Ypam; 20 cM; 72 H.

4.55. JInamerpu 7,5 cm Gyaran Ba pactnabkH Kyd Po OCTHJA
Opy>KHHA OHJMaH KHCHATAH cakjaaul KaanaHu 8 ar Gocumia mpy-
JKHHA 2 CM KHCHJATaHJAH CYHr OUMJHIIM Kepak. byTyHiaal Iokcus
TypraH npy:XKHMHa YypaMaapH opacHpari macoda 5 MM, Kjaanad
OUHK Typraimza sca HpyxHHa 16 MMra TeHr samnac AedOpMaLHAHH
caknaiau. IlpyHHa ypamJyiapHHHHT ypra auamerpH 6 cM, Opy-
XKHHA NYJaT CTepXKeHHHHHT paHaMmeTpd 12 mM. 3apyp ypamaap
COHMHH, RacTJabKH KydY KaTTaJHTHHH Ba INpy>KHHA CTep:KeHHAArH
3HT KaTTa YpHHMa KYYJaHHIIHH aHUKJAHT,

Evum. Knanannparn 6ocuM 8 at ra eTranfa KJjanmaH NpyXHHara y3saTagurad
Kyy P=23532 H, pactaabku Kyu P TabcHpuia Npy>XHHA KYHHIarsua yyKHUH Kepak.

Ay=0,5n—1,6—2=0,51—3,6 (cm).

Kyu Po nan uerapaemii kuiiMaT P rava xaTrajaliraHja NpY:KHHAHHET UYYKHLIA
2 cm ra owany. [lpyxuHaHHHT uykuE GOPMyRacHHH MKKH MapTa €3aMH3:

4(P—P)R3-n
Q= 1
Gt (1
4 P,-Ron
0,5n—3,6 ———— . 2
" Grt @

By ukxu tenrnamanu €upraamkia eunS, n= 12,1 =~ 12 Ba A= 2,45 cm nn Xo-
CHI KWIaMH3, CYHTpa myTaHocuG mponopuust (P = Pg): Py = 2:2,45 pan P xuiimartu-
HH TONaMu3.

/Kaso6: 12 ypam; 1940 H; 34300 H/cm2.

4.56. LlnnuBapHK BHHTAH NpPyXKHHA CTepykeHH cHdaTHAa IONKa
NeBOpJH nyaar Halya xuaMat kuaagd. [IpyxuHa wmyHpail KaT-
TaJHkAarn yx Oyinabd fyHaaraH Kyu OHJaH IOKJIaHTaHKH, TNpy-
JKHHA CTepXEHHAAarH YypHHMAa KyWIaHHIIHMHT Vpra KHHAMATH
30 000 H/cm?ra Tenr. Meraaanuur 10 Hra tyrpu Kemagurau mo-
TEHLHAJ 3SHePrHsHH aHHKJaHr., 4.28ra TerHwaM KypcarmaiaH
(poﬁnanannm;.

JKabos: Ty =72,2 H-m/H.
2G-

Y

4.57. KBazpar kecumu 10X 10 Mm Gyaran Ba nyaatpaH sicag-
raH UMJHHADHK BHUTJHM INpPy:KHHajga 12 ypam Gop. YpaMaapHHHT
¥pTa paauMycu 5 cM. Arap CHHHWIra pyxcaT 3THJAajHMraH Ky4JaHHHI
28 000 H/cm? 6yaca, npyxkuHara KVAMJIHIIH MYMKHH 6yJraH 3HT
KaTTa Ky4YHH aHukjaanr. Illy kyd TascHp 3TraHfa NpyKHHaA KaH-
yara uykaumu?

JKaso6: 1120 H; 9,42 cm.

4.58. Tawxku nnamerpu 20 cM Ba JAeBOPHHHHI KaJHHJHTH 2 CM
6yaran nygar Tpy6a KazaMmu 3 cm (mai0c KHpPKHLI HYJH KaJHH-
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JHUrd) OYAraH UHJAMHAPHK BHHT HYAIH KHJIHO
*kupkuarad. Haruxana 10 Ypaman npyxuna
xocua 6yaran. Cyurpa Oy nmpyxunara yK HyHa-
gumnaa 9000 H kyu ocuiran Ba y npy:KHHaHH
uysran. [IpyxkuHa Kauya ysalirau, yujarm 3Hr
KaTTa YpPHHMAa KydYJaHHII KaHyara TeHr Ba
NPYXKHHAHHHT  TYJHK  [OTEHUHAJ 3HEpPrusicd
KaH4a?

Kaso6: 10,9 cm; 30760 H/cm, 49050 H/cm.

4.59. Juamerpu 3 cM GyJiran goMpa KEeCHMJIH
UHJHEADHK OYJaT BHHT OpPY’KHHAa HYHra Kecu-
MHHHHT AHaMmMeTpu 2 cM OyJAraH HKKHHYH IIpy-
JKHHA JKoMsawTupuiradH. TallKy MNPYXKHHAHHHT
Vpraua puaMerpu 16 cM, HxkkuHuHcuHu 10 cM,
HKKaJjla TpyXXHHAHHUHT OaJaniJIHTH OHD XHJ Ba
xap KaiicucH YHTamau ypamra sra. [Ipysxkusara 20 000 H narpyska
TabCUD KHAAAH Ba HKKaja NPY:KHHAHH OHP XU 4YKTHpazu. Xap
GHD Opy:KHHAra KaHya Harpyska TyHIajH, yJap kKaudara dykaiu
Ba xap KalcH TMpy:KHHAAard HM KaTTa ypHHMa KyyJaHHLl KaHyar

JKaso6: 11040 Ba 8960 H; 5,6 cm; 18220 Ba 31390 H/cm2.

4.60. YpamaapuHuur Yypraya papuycH O6up xua (R=10 cm)
GyaraH HWKKYM NPYXKHHA LOHPA KECHMHHMHI AHaMeTpH d= 2 cMJH
nyaar cumpan scasrad. [IpyxuHanap HKKH KY3FaaAMac TE€KHCJHK-
Jap opacHra Kyiauarad. Pacmpaa KypcaTHATAHUAEK NPyXKHHAJgAp
opacura Harpyska HOJMTacH KyilMaran 6§40, y Npy:KHHaJapHHHT
yusJapura katTugK Maxkamsanrad. [lamrta opkanau npy:KuHajaapra
mactra fyHasarad Harpyska P=4500 H ysaruaagu. Ilanta orup-
JHIHHH XHcoGra oJamail typu6, IpyxKHHAJap opacHia Harpyska
KaHgail TakcMMJaHTaHJHrudy anukjaasr. IOKopuzaru npyxuHana
TypTTa ¥pam, macraarucuza Gewta ypam Gop. IlnuTaHHHr BepTH-
KaJ CH/DKHIIM KaHuara TeHr? Xap KaHcH NpyKHHa CTepKeHHmaru
YPHHMA Ky4YJaHUUI KaHAali KaTTaJdHKKa 3pHIALH?

JKaso6: 2500 Ba 2000 H; 5 cm; 16720 Ba 13380 H/cm2.

4.61. loupa KeCUMHHHHI aHaMeTpH 2 cM OyiraH KOHYCCHMOH
nyaat peccopa 4000 H xyu Guaan gucuaagu. [IpyuHa yCTKH
Ypamu YKUHHHT pajgnycd 4 cM, macTkHCHHHKH 20 cMm. Arap npy-
KHHa 6,5 cmra uykaguran OyJjca, NPy»KHHA CTePKEHHAArH SHT
KaTTa ypHUHMAa Ky4JaHHIIJIApHH aHHKJAaHT.

4.60- macarara oug

Kypcarvma. KonyccumoH npyxunanaphiar xuco6n H. M. Bensesuuur napcan-
rupa Gepuaras, 210- Get.

JKaso6: 26750 H/cm?, 8 ypam.

4.62. Tlaccaxup BarOHMHHHT KY30BH OyTYH XXHXO03JapH OHJaH
Gupra 180 xH xesnaxu Ba y kBagpar KecuMH 3X 3 cm 6yaran 32 rta
KOHYCCHMOH NyJaT Npy’KHHaJap ycTHAa TypaaH. Xap KalcH mpy-
JKHHajard ypamaap coHu 6rta. CraTHK IOKJaHTAHAArH CHHHILTA
pyxcar stujaauran kywnaanuwr 20 000 H/cm? ¥Ypamuuur sur xartra
panuycu 12 cm, 3Hr KHuurH 6 cMm. Arap xap Kaficu ijsoBud 3
I0kH Ounan Oupra yprasa 1000 H ne6 oauuca, Baronra KaHua
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4.63- macanara oun

MacCa)KHpPHH CHFAHPHIN MyMKUH? By Barom npysiHHanapsu yp-
Taya KaHua uykTHpaau? [laccaxup.;ap Gop BaroHuu?
Maso6: 104 kumu; 1,9 cM Ba 3 cM.

15- §. Cumxuw Ba Gypannuira MJAauaMrad KOHCTPYKUHsJIAp

4.63. YcryHra oJaruTa napuynd  Mux OuJaH  MaXKaMJaHraH
Kpotiwrelin (pacmra kapaur) P=24000 H ky4 OunaH IOKJaHFaH.
DHr KYI Kyu TabCHp KHJAAAHIaH NapuHUMHXTAa TYFPH KeJjaduraH
TYJAHK KYy4HH aHHKJaHT.

Ewum. Kyu P un napupn Muxau 6upukma A Mapkasura Kearupamus. Bup um-
3HKYa UH3HJATAH Kyd £ OJTHTa NapuHH MHX YpTacHia TEHI TaKcHMJIaHaiH. Yaap
Xap Kaficlicura macTra TOMOH BepTHKaa iiyuanrad kyu Po=4000 H Tyrpn Kenaasu.
Mikknta unsnkua uusuaran xyuiap P 3ca xydr P. e Hu xocua Kunaau. By xkyopt
MapynH MHXAH GUpBKMauH Oypaiiin. Bypaarad crepxkesra yxuwiati6 OyHaa XaM
Kyunap xydTtn P-e Xocua KulaguraH P Kyu napuHH MHXHHHT A Mapkasujiad Mma-
coga p, ra NponopuiOHal Ba Xap KaficHcH Y3 paauycura (P, ra) nepreHpukyJasap
AyHaaran. Pacmaan kypunn6 typubauky, py = 12,5 cM, p, = 7,5 cM, e == 250 Mmm=
== 25 cM. AfiTHITaHnapiaH 1wy uapca Keaiub uYMKAAMKu. Pj: Py =12,5:75; Py =

5
=3 P 3kau (pacm, 6 ra Kapaur). Hemak. P, = P, = P, = Py Ba P, = Pj. Ilap-
YHH MHXJIH Gupukmanu Gypaiiauran  moMent Mg =: P.e =\ P¢ -pg,

Con kuiiMaTaapuun KYiin6 KyHUAarH TEHIJIaMaHH XOCKHJ KHI4aMH3:

5
24000-25 =4 <Py 12,56 4+ 2P,.7,5.

3
Tenrnamanaun yw6yun tonamus: P,=6100 H,: P,=10170 H.

Ypragaru nmapuns Muxnap 2 Ba 5 JaH SHI KN 1OKJaHTaH NapuyHH MHX 5
XkcoGaanany, y TYIHK Kyd Ss=Ps+Py=61004+4000=10100 H un Kabya Kuiaix.
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4.64- macanara ong 4.65- Mmacanara oun

Uerpars TYpTTa NapuMd  MHXJAAPNAH 9HT KYN IOKJaHraHH 4 Ba 6 XHcoBaaHaid
(pacm, 6 Ba 8). Cose=0,6 6yaranzia 6y napyMH MuUXJAapAard TYJHK Kyd

Sy =S¢ = 1/ 10170% + 40002 - 2-101702-4000-0,6 = 13000 H.

Hewmak, xap Kaficucu T§auk xyu S=1300 H nun KaGyn KuAaqurad Napudd MuUxJaap
4 Ba 6 SHI KyI I0KJIaHCAH SKaH.

4.64. PacMaa TacBUpJiaHrad napyHH MHxJH Gupukma P=35 kH
KyyZiaH TywajauraH HarpyskaHd kabya Kuuaagd. IlapuuH MuxJgap-
HHHr auamertpd 20 mM. [lapuuH MHxJap sikKa KHpKHWIra Hulaan-
AH. DHD KYN 0K TYIIagHraH NapyHH MHXQACH ypHHMA Ky4YJaHHII-
Jlap KHAMATHHH aHUKJAHT.

/Kaso6: 7040 Hjcm2.

4.65. Kaauu nyaar JUCTOAH KHJIHHITAH KPOHLITENH NMyJaT YCTYH-
ra BeptHkaJ kyd P=30000 Huu pacmaa kypcaranarad G6GOJATJH
6HpHKMa OpKaJu ysaTaau. DoJartaap sikka KHpKHIIra Huuiafims,
yJIapHUHT aHaMeTpd 23 MM. KHpKHIUra pyxcat 3THJNAAHCAH Ky4-
ganvin 10 000 H/cm? KOHCOJNHHHT pyxcaT 3THJAafHraH YHKAPHLI
VJauamH e Kanga?

JKago6: Kynu 6unau 87 cm.

4.66. Ouamerpu 10 cm Gyaran gxJauT Baa Oypajuura uisaaii-
OH. YHA@a TyTrawys kKo#H Tpy6a Mmydra OunaH énuarad.
MydTannHr ukku GHH BaJsra mnafBaHghaHrad (104- pacMmra ka-
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4.66- macanara oun
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paHr). Mydra Ba Basm martepuasu 6up xua 6yauHO, yNapHHUHT CHJI-
XKHUIICA pyxcaT 3THAagurad kyuaauumws 6000 Hfcm2 Mydrasuur
Hukd auamerpu 10 cMm, Tawkd auameTpd 12 cM, pyxcaT 3THJIATH-
raH OypoBYH MOMEHTHH aHHKJaHr. [laHBaHJ 4YOK MaTepHaJHAA
KYy4YJIaHHII KaH4yara TeHr?

)Kaso6: 10530 Hm, 7920 H/cm?2.

4.67. Hnaverpu d, = 10 cM OYarad Bas 3HT KaTTa YpHHMA Kyu-
Jamm T, = 7000 H/cm? na uuimalify. YHHHT UKKH KHCMH GONT/IH

¢uanery éppamuga GupukTHpHIraH. Boatmap paaumycn R = 10 cm Jau
aiiiana 6yitna6 Gup- OWpHaH TeHr Macodaga xoijawThpuiran. [lua-
meTpr 20 MM 6y.ran GoATiapiard KHpkum Kywianumd 6000 H/cm®
JaH olIMac/urd Kepak. ®naneuyd Oupukmaza kaHua GoaT GyJumiH
K epak?

2
Kypcamma. Ban kalyn Kkuraauran GypoBid MOMeHT Mg = 0,5 5 vy Ty
dranelstn Gupuk Mara n Ta Goartaa ysatunagu: Mg = P.R-n. 6yuana P—6urta Baara

TYFPH KeJajHraH xyu: P = nr%-[t].

/Kagob: 8 6onrt.

4.68. Ukku Tpy6a daaHeunap épaamuia gdaMmerpd 40 MM JH
oatuta Goar OGunaH Gupuktdpuarad. boaraap afiawaga xopla
6Viivua Gup-Gupugan 28 cm Macodaga xo#aawran. Boataapaarta
fKKa KHDKHILIrAa pyxcat 3Tuaagurad xyuaauuw 6000 H/cm? By
OHpHKMAa KaH4a GypOBYH MOMEHTHHM Yy3aTHIUH MyMKHH? Arap ka-
JUHJAUTH 16 MM 6yaca, daaHeu geBopra GOJNTJAAPHHHT 3I3HII Ky4-
JaHHIIHK KaHua?

/Kasgo6: 90,4 kH-M, 11770 H/cem2.

4.69. [lnametpun 80 MM Ba 100 Mm GyaraH HKKH SIXJHT BaJ
¢nanensap épgamuaa Typrra Goat GuaaH GHpuxkTHpuaraH. [ua-
MeTpr 20 MM JH 60JTJap HKKH Y¥3ap0 NepHneHmHKYJsp AHAMETp-
napia Baanap Ykuaadn 10 cm Macodapma xolmaurrad. BupHkma
8000 Hm GyposBun momeHTHH y3aTaau. BajajapHHHT xap KaHCHCH-
JNaTH 3HC KaTTa ypHHMa KyYJaHHUIAapHH Ba GOJT/]apAard ypdHMma
Ky4JaHHUIIapHH aHHKJIaHT.

XKaso6: 7950; 4080 sa 6360 H/cm2.

4.70. byposun momeHT 250 kHcm HH y3aTagurad QuaHeuau
6upukMaga paguycH 7,5 cMJH aijaHa GYitna6 nuametrpu 25 MM
JH TYpTTa CHMMeTDHK OonT KyHuarad. Boatnapaan GHpM HINAAH
udKkAH, Kosran yd4 GOoATHHHT Xap kalcHCHra KaH4ya Harpyska TYF-
pPH KeJHWHHH Ba yJapAardH ypHHMAa KydyJaHHUIJAP HUMAara TeHT-
JIHTUHH aHUKJIAHT,

Kgpcarma. Koaran yyra GONTAAarM OFHPAHK MADKa3MHH Ba ynapAa BYXKyAra
KellajuraH KyulapHu TolNHm kepak. Bynaalt xon 4.68- macanana TywyHTHpHAraH
34H. YuTa GOJTAArH Kyulap MOMEHTH (yMapHHHI OFHDJHK MapKasura HucGaTaH)
6ypOBYH MOMCHTIA, TEHI TabCHP 3TYBYH Ky4 3Ca HOJra TEHT.

/Kaeo6: Burra nmameTp yusapuga KofJamraH WKKH GOJTra 3HC
Kyn Harpyska Tywagu: P’ = P'" = 13170 H; P'"’ = 8330 H.

Boarnapaary xyuyiaandwnap teruuninda 2690 Ba 1700 H/cm2.
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4.72- macanara ouj

4.71. Bannu 200 aiin/Mun Te3aukaa afilaHTHpaaMrad IKHB AHA-
MeTPH 75 MM JiW sAXAUT BaJara 125 ot kyuu ysaraau. lllkus Basara
kecumMu 10X 10 MM Ba y3ayHaura 100 mMm OyaradH wnoHka éppa-
muna 6upHkTHpuarad., lllnonkaaarn ypHEMa KydYJaHHIJAapHH Ba
UIMOHKAHUHT apHK4a AEBOPHra 33WJHII KyUJaHHMIMHH aHUKJAHT.

XKaso6: 11940 H/cm?; 23880 H/cm2.

4.72. TawkH auaMeTpH 60 MM, HukH auamerpn 30 MM Gyarax
HYH OyUl BaJHUHT HKKH KHCMH TawxH auamerpu 100 MM, HUKH
AuaMerpu 60 MM JH KyJadokau MydTa OusaH OGHPHKTHDHJAraH
(pacMra Kapanr). Bajg marepnasupars 3HT KaTTa ypHHMa Kydu-
Jauviap [t} ra Teur. Arap KyuJaHHIUHH Xap GuUp THII acoCH
KeCHMH OViiHua OHp TeKHC TakcMMaaHrad je6 xucobJgaHca, 6y
Ky4YJaHHIIJADHHHT KaHjad KICMHHH CHHIUDYBUH Ky4JaHHU T
TalIKHJ KHJAadH.

Kagob: 1=0,396 [1].
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ACCH WAKJJAPHHUHI TEOMETPHK
XAPAKTEPUCTHKAJAPH

16- §. CuMmerpus ykaapura sra GyJaraH KeCHMJapHWHI
reoMeTPHK XapaKTepHCTHKAJapH

5.1. Tyrpu TypT6ypuaKk 103acHHHHI x Ba y YkJjapura HHUcOaTaH
VK Ba Mmapkasjad KouMa HHepUHs MOMEHTJapHHU XHCOOJaHr. VK-
Jilap TyrFpu TyptOypuakuuur b=24 c¢M, h=80 cm YJaUaAMJH HKKHK
TOMOHHI2 MOC TYLIAafaH.

Kasob: J, = b—;—s = 216000 cm%;

7, ="t 138200 cut
3
7= 190600 cut.

Xy

5.2. [lyMasnoK TewlMK GHJIaH KydycH3JaHraH TYFpH TypTOypuak
6pyc KecuMHHHHT Ooul Mapkasuii HHepLHss MOMEHTJiapH Ba Kap-
IUMJHK MOMEHTJapH KaTTaJHCHHH aHHKJAAHr (pacMra Kapadr).
Ynuamnap kyhuparuda: b=12 cm, h=20 cm, d=5 cm.

JKasu6:

J,=T7875 cm¥; J, =2160 cmt;
W,=7875 cv’ W =360 ov’.

5.3. YK X HH TODH3OHTaJ KOJAHPraH XxoJaa (pacmMra KapaHr)
KeCUMHHH 45° Oypuyakka OypHJca, TOMOHJAapH ara TeHr OyJjraH

H

1 PRRNT
! X |
| o 1
) T~

<™ -

e & -

< 4
S S— r~d \/ v
5.2- Macanara oujg 5.3- Macanara oHR
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5.4- Macanara oug 5.5- macanara oug

KBaJpaTHHHI X yKKa HHcOaTaH HHepU¥S MOMEHTH Ba KapIIHJHK
MOMEHTH KaHzaal yarapagu?

/Kaso6: Wnepums moMentu y3rapmaiigu, KapWHJIHK MOMEHTH
419% kuupasgu.

5.4. Pacmpa Kypcatuiaraun Hud Gyw TYrpH TYpTOYpUaK KecHM-
HHHT 60LI MapKa3Wi HHepUHA MOMeHTJapH, OOl HHEepUHS pagHyc-
JapH Ba KapUIHJAHK MOMeHTJapHHH XHcobaaHr. Yauamaap: b=
=12 cM, =20 cm, a=6 cM. Arap pacM, 6 1a KYpcaTHJATaHHAEK
HYKH KBajpat OylnHk 45° Gypuakka OypHJaca, KeCHMHHHr 6y xa-
pPaKTepHCTHKaJapH Kanjmai ysrapagu?

Xaso6:

a) J,=7892 cm*; J = 2772 cvt; i, = 6,16 cm;
W, -—7892 cm3; W/ = 462 c* i, =3,69 cm.

6) ysrapmaifiam.

5.5. Arap yuyasa kecuM to3acu F 6up xua 6yiaca (pacmra Ka-
panr) TyrpH TYpTOYpUaK, KBaApaT Ba LOHPAHUHT KeCHMJapH HHep-
LHsS MOMEHT/IapH KaTTaJUrHHH Mapka3uii ¥x xra HucbaTtaH Tak-
KOCJIaHr.

Kgpcarma. 1laknnapeuHr HHEpUHS MOMEHTJI2DHHH KECHM H03acH OpPKaaH Hbo-
AaJaHr,

/Kasob:

a) J,=0,167-F%
6) J, = 0,0833-F%
B) J, = 0,0797-F2

5.6. Kyiinnaru HKKH BapHaHTAa JofinxaaanraH TYFpH TYpTOyp-
YaK II4KJAJH HKKH KaHaaAaH TpyOaHHHr OO MapKa3Hi HHepLUHSH
MOMEHTJIaDHHHM XHco6.JaHr: a) xap GupuHHHr aHaMmetpu d=10 cM
6y/NraH HKKH [JOyMaJoK TelMKJH, 6) Xap GHpHHHHT VJauyamH
10X 10 cM OysnraH MKKH KBajipaT TelHkJad, KecuMaapuHHHT ¥J-
yaMJapH pacMzia MM jna GepHJra.

Xaso6: a) J, =~ 15000 cm?,

Jyz 16400 cm%;
6) J,~ 14300 cm?,
J, =~ 14200 cm*.
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5.6- macanara oun 5.7- Macasnara OHp
1 1
5.7. I03acu F Gyaran ke- ! %’/ //{ 4
CHMHHHT ¥y ¥KKa Hucbatran & J 7T i IS
HHEpHIHUST MOMEHTH KaTTaJIHIH- { % 7 i 1%

A
¢
NN
N

HUCOAaTaH HHEPUHT MOMEHTH
G’BpHJIl"aH {pacMra xapaur).
Kecumaapuuur OFHDJIHK Map- . 2 —]
KasujaH x; Ba Xp VKJapraua

6ynran  Mmacodba @ Ba a al g
Japra TeHr. 5.8- macanara oungn

XKaso6 J, = J, + F(a}—a}).

5.8. KyiiHnard HKKH BapHaHTAA JoilHXajaHuraH TYFpu TYpTOYp-
YaK KecHMJHM TPyOaHHHT OOLI MapKasui HHEpPUHS MOMEHTJAapHHH
Ba 0ol HHepLHA pajHyCJapHHH TaKKOCJaHr (pacMra Kapaur):
a) AYMaJoOK TeIIHKJH Ba 6) KecHM Oananmaurd 6yiivua Gup XHJa
JKOUMawWra KBaApaTr TeWHKJH., KecHMJapHHHT HT KHYHK KaplIH-
JIHKJ1aD MOMEHTJAapHHH MapKa3ui YK xra Huc6aTaH XucofJaHr.

— ]
N

i

HH aHHKJAHT. YHHHT x| yKura |
N
i

s |
. i

2

na
Ewum. a) sapuant yuyH: Kecuu i03acu F=8a2— > = 7,215a2, tyrpu TYypT-
GypuakHMNT MapKasuii YKH x, AaH TpyOaHHHI OFHDJHK Mapkasurada Gy.araH macoda
Y. = ..Fio, 6yHla
s n? a mna® nad 0.055
=———.—=——nBay, =— ———— = — 0,055a.
x0 42 g " Ye 8.7.215a2

KecumuuHr Mapkasuit ¥K x, ra HHCGaTaH HHePUHA MOMEHTHHH Napanien yxJap-
ra ytum ¢opmyrasapHiaH xucobsafimMua:

[‘Ix = Z(Jxo+ F'C’)]
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5.9- Macanara oun 5.10- macanara oun
2a(4a)® na? ma? [ a 2
J = L 1842 2| __{— 4+ — (— 10,055 = 10,33 at.
x [12 +”(O’055a)] [64+4<2' a” 0,33 a
Beprukan VK y ra nuc6atan MuepuMs MOMeHTH
L1 L . P Yy
y 12 64
Bom unepuns pamuycsaapu:
. J i J 72,62
=1/ O ea i, - /—”=V o=
F 7,215 F 7,215
=0,6a

6) BapHaHT YYyH XaM IUyHJali XuMcoGnaml wiwapuuH  Gaxapu6, ywmOyHd Toma-
MH3:

f =7a% y,=0,07a; Jy =10,3a% Jy = 2,504 i, = 1,22a; iy = 06la.

Kecuminapruur Gom YK X ra Huc6aTaH KapUMAMKJIAD MOMEHTJ/IApH:

4 4
a) W, L S m =50274a% 6) Wy= e 10307 4,97643,
Ymax 2,055a ~ Ymax 2,07a
5.9. Erou Ganka Gup-GupHra ABYTaBp KYPHHHIINAA €JTHMJAH-
ran OHp XuJ TaxtajaaH ubopar (pacmra xapasr). Arap xap Kaicu
TaxTa KeCHMHHHHT yayaMmJaapu 5X24 cm 6yJca, AByTaBp H3acH-
HHHT 001l MapKa3ui HHepLHS MOMEHTJAapH Ba KapIIHJIHK MOMEHT-
JIapHHH aHHKJaHT.
Kasob: J, = 56660 cut. J = 11770 cm¥

W, = 3330 cm?% Wy = 980 cm3.

5.10. Mxxura wseanep Ne 33 nan ubopat 6yarau Ba 300X 14 mm
Vauaman aucraap Gunan énuiaran jurMa GaJka (pacMra xapasr)
UKKH BapHaHTAa JoliHxaJjanaiu: a) naiiBaHajgab — JHCTJIAp WIBeJ-
JepJjap TokyacHra €H dYokJap OuiaH naiisananaHagd, 6) nap-
YHHJIa6 — JHCTJAap LIBeJJepJap TOKuacura auamerpn d=23 MM
JH NapuyudH MuxJjap éppamuja nadBaHasnaHand. Mkkasna BapHaHT
ydyH KeCHMHHHI X YKKa HHc6aTaH MHepUHS MOMEHTHHH Ba Kap-
WIMJHK MOMEHTHHH XHCOOGJIaHI Ba HaTHXKaJapHH TaKKOCJaHT,
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Kygpcamma. KecuMHuHT nmapuud MHMXJap YYyH OYHATAH TeINHKJIApAAH KyucH3jaa-
HHIIMHH XHCOOAAl! MaKcagHJa pacM, 6 Ja IUTPUXJaHMAraH TYPTTa TELWHKHHHT X YKKA

t3
HUCGAaTaH WHepUHs roMenTHHH ymGy dopmynaial xucobaanr: AJ, =4 T —{-dtc2>,

des
TEIMUKJAPHHHT XYCYCHil MHCDIHA MOMEHT/IaDHHH ( 1—2—) xucoSra oumaca xaMm Gyaanu.

ByTyH KecUMHMHT HHepPUHs MOMeHTH Jy = JGP—AJ.

JKaeo6: a) J, =40800 cm?; W, = 2280 cv?,
6) J, =34300 cm*; W, = 1920 cm®.

5.11. TTpokar npoduanapnaH Ty3ujarad nafiBaHx KecHMJAAPHHHT
6011 MapKas3Hil HHePUHs MOMEHTJapHHH, KAPIUHJAHK MOMEHTJ/IaPHHH
Ba HHEpDLHUs PajHyCJapHHH aHHKJAAHT (xajgBaara kapaur). Tap-
KHOHH KeCHUMHHHT 3JleMeHTJapH OHPraJuKAard HIUH NYHKTHD OUJIaH

KVpcaTu/AraH OHPHKTHDHUII 3JeMeHTJapH OW/IaH TabMHHJIAHAIH.
/Kaso6: YKansaara xapawr.

5.11 macanara

1

Cxema Kecum cxemacu Kecum TaprHGu (MM) ’ 3K apo6 cM*
HOMepH
Bapuaur a) Bapuaur 6) ’ a) 6)
I A 12 6ypuakuuk |2 Gypuakink | J, =358 | J, =147
100X 100 x 10180 %80 %8 J = T84 J. = 393
8= 10 6:8 4 Yy
4
11 > Gypuakiuk |2 6ypuakiHk | J,=232 J =568
50 x80x8 |100X 100X 10
8§=8 §==10 Jy=411 J =998
111 4 Gypuakauk |4 Gypuakiuk | J,==28000 | J,=12500
125% 125 % 10{100x 100% 10
8=10 6=8 J y=2960 Jy=1990
h=400 h=300
v 33 ’ 4 Gypuakauk |+ Gypuakmuk | J,=10400 | J,==5170
. [140%90%10 [110X70x8
by X auet 12 x2400mer 200X 10| J,=4070 Jy=1630
\" 2 wseijep |2 wBewIep J,=21680 | J,=11 660
Ne 36 Ne 30
K yutaspNel 4K ywranpNel4} J,=116000| J,=8566




Hasomu

1 ’ 2 ’ 3 4 5 6
T f?
VI g : 2 weeanep (2 meemsep | J,=11630 | J,=4320
1 8oL | 22 Nel6
Y i ¢c=100 ¢c=100
e oo 2 amet 2 mmer Jy=6740 J,=3880
c~
SIS 28010 250x8
Vil 2 meeanep |2 wseanep | J,=41570 | J,=11630
o Ne 36 Ne 22
2 ;ner 2 et
240 12 280x10 Jy==13070 | J,=11380
VIII 2 xymrap |2 KywraBp | J,=3250 Jx=31700
Neo 14 Ne 30
2408 30012
c=120 c=150 Jy=3180 Jy=11300
, d
4 G6ypuakiHK |4 6ypuakuk | J=2260 J =5850
50X50x5 |90x90x 8
IX — N 2 Juct 2 nmcr
2006 220%8
-__E~.;|___~ =130 c=160 Jy=2170 J ==8600
Erﬂ 4 Gypuaxkauk |4 6ypuakmik | J,=5940 J x=31190
X N 70% 70—7  |100X100X 10
3 z |4 qmcTa 4 st
" |200x6 30010 Jy=5940 | J,=31190
zzéfg;’zm 4 Gypuakink |4 6ypuakauk | J,=4060 J ,=8880
X1 1409010 [160x100x12
—_— = JIHCT JIHCT
24010 30012 Jy=4070 | Jy=6110
'szg?w 4 Gypuakauk |4 Gypuakauk | J,=89 615 | J,=297380
80x80x8 [100x100x10
Xl - 2 ToKua 1eBop|2 ToKua AeBOP
h % |180x10 240%10
m%_a,m 600 10 90010 Jy=1595 J y=3580

5.12 PacMaa NyHKTHp GHJaH KypcaTHATaHHIEK, aiijaHa G6apua

HyKTaJapHHHHr abCuMccalapHHH 7 Mapra OIIMpHJCa, AoHpa Ke-
CHMHHHI 6ol MapKa3uii MHepLHs MOMEHTJapu Ba KapIUH/IHK MO-

MeHTJapH XaHjall y3rapHUIHHA aHHKJIAHT.
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5.12- macanara oHA 5.13- macanara oujg

XKaeo6: J,—n wapra; J —n® wmapra;
W,—n mapra; W —n® Mapra xartajawany.
5.13. fpum poupa 103aCHHHHT OFHPJAHK MapKas3u BasHATHHH

aHHKJaHr Ba Gowr Mapkasuii HHepUHs VKJapura Hpuc6aTaH HHep-
Ui MOMEHTJapHHH XHcoGaaHr (pacMra Kapasr).

Equn. Kyimmua yx x; 1aH KeCHMHHHT OFHDJHK MapKasHraua Gyaran macoda
KyfHaard ¢opMynafad aHHKJIaHAAH:

6ynna
Sx1= (4 dF, Ba £ =0,5 ar2,
F
HO3aHHHT CTaTHK MOMEHTH Sy, HH XHcoG6iaml yuyH 3teMeHntap noaoca dF =
r
= b(y)dy nu axpat6 onamus. lllynza Sey = | b(y) y1dy;.
o
Ky716uil KoopiHHatanapra yTu6, KyAHAarHHH TOMaMu3:
by)=2rsing, yy =rcosp, dy, = —rsinpdo.
F11
Interpan GearucH ocTira oau6 Ba YHHHT HOJJAH r raua ysraprauza Gypuak -

JaH 0 raua ysrapHIUHHH XHcOOra OJHG, KyAHJaTHHH XOCHJ KHJIaMu3:

sind¢
3

2
3

X1

O."jwl:‘

v
S =-—2r ‘ sin®@-cos pdp = 2.r3
i
2
2r3 4r
3.05nr2 ~ 3n’

SIpHM NOMpaHMHI MapKasuii YK x ra HHCGaTaH MHEPLMS MOMEHTHHH aHHKJall
yYyH mapanien VkJjapra yTHm dopmystacHiaH doiifasanavus. SIp¥m AOMpaHHHT KY-
wmnMya VK Xy ra HucGaTaH HHepIHS MOMEHTH IOHDAaHMHI yiia YKKa HHcGaTaH HHep-

1 st =nrd

IHA MOMEHTH SIPMHra TeHI, SABHH J,q = ——. — == —— 3KaHJIHTHHH GHIHO. KYHAHJa-
1797 47 8

JeMax, Yo =

THHH TOMaMH3:

8388 13



nrt 2 1602 ird 64
Je=J _F.u?_—_.—_——.——z—(l——zo,Hﬂ
A T 8T 2 o9nz 8 92

Kecumuuur Gomxa 6511 JKKa nucGaTaH MOMEHTH

nrd nrt

Jy=05 - —=—p"=0.39r"
5.14. Maprasuii Oypyak
4 29, = 120° ra TasHapuran
f—— by JICHPABUH CHIMEHT HO3aCHHHHT
> afiJlana Mapkasujas yTaqura
x Ba Yy Vkjapra HucOaTaH

HHepLUsI MOMEHTJIaDHHH XH-
\ cobaanr (pacMra KapaHr).

Kypcamma. ¥ x xau HXTHE-
puil mMacoda y aa suH b (y) Ba Ga-
X janaaard dy 6yaraH  aemeHTap

ny1ocand axparuh oaub, Oydia
5.14- Macanara oug b (y)==2rsing. y=rcos@ Ba
dy =—rsingd@  KyAHlarHHH
TONaMH3:

~— Y

0 r 2
Jy={ydF=—2rt y sin2cpc052q>dcp=—2~ s sin? 2pd @ =
£ [ [

0

ot g, sind @
T2 (2 8, )

CerMeHTHHHT KYpHG uMKHIA8TTaH 103acHHHHT 60mIKa YK y ra mucOarad HHepiud
MOMEHTHHH acocH dy Ba Gamauamurd b (y) 6yaran 3TemeHTap mosocanap (TyFpH Typr-
‘6ypuyaksiap) HHEPLUA MOMEHTIAPH HaFMHIMCH cudariia XHCOG/IAL MYyMKHH:

CoS(dy 83 e a0
Jy=.S‘T=EJ sindq (—rsin @) dp = — j sinfted @ =
Yt Do 0
(D, e n,
= Py 32 )

Kasot: J, =—: <4cp0—sm 49,) = 0,315r%;
=2

129, —8sin2 ¢, +sin4 q,) =~ 011 rt.

5.15. PacMaa KypcaTuaral KYNpUK TAasgHYHHHHT KecHMH Goul
MapKasHii HHepUHS MOMEHT/JapH Ba KapUIHJIHK MOMEHTJapH KaT-
TaJUTHHH TONMHTr. 5.13 Mmacaja euuMMHJArd HaTHXaJjapjaaH ¢o#-
JaJaHuHT.

XKaeob: I, ~4,785a% J, =T3a"
W, ~4,7850" W,=133a"
114



V | V

1 0 / ’,/ /
o . % Z /% z
Y Z /// /////,, / / | 4
pe0 Ja ’ J’a et
5.15- Macanara oupg .’;

5.16. Kpagpar waknuaaru xamaa ‘ J .
TYpITa CHMMETPHK Xoiinaluran a pa- 2t 2022 i
AUYCJH SADHM JoMpaBHUl YHHUKJIapH 6)“”1”- 5.16- Macanara oux
raH KecHM I03aCHHHMHTr 6oll Mapkasui
HHEpIM MOMEHTJAapHHH Ba 6Ol HHep-
uus pajHyCclapHHH aHWKJaHr (pacmra kKapadr). 5.13 macana euH-
MHIArd HaTHXanapian ¢oiigajanudr. Ykaap x Ba y 45° Gypui-
ranfa KecHMHHHT 0y XapaKTepHCTHKaJapH Kauiail ysrapauu?

MHascb: 1) J,=J,~862a% i, =i ~I7a

2) Varapmaitn.

5.17. Kynpuk tycunu anametrpu d=2r=24 cm 6jarau F}"I.nanaﬂ
KHJIMHT@H, YHHHT HKKH TOMOHH @=3,5 cM YyKypJHKAA HYHHJITaH
(pacmra kapasr). 5.14 macaJaa eUHMHJATH HAaTHXKAJapAaH doii-
pananub, TYCHHHMHT Mapkasuii yK xra HHcO6aTau HHEpPLHS MO-
MEHTHHH Ba KaplLIMJHK MOMEHTHHHM aHHKJAaHT.

Kypcarma. Xap Kaitch AyHuAraH cHrMEHTIADHHHT HHEpPLHS MOMEHTHHH paluyc
Ba Mapkasuit 6ypuak 2 ¢ opkanu HcboaanaHr,

Kagob: J, = L;— (4 —sin4 a) = 8140 em?;

W, ~ 0,56r3 = 958 cm3.

5.18. Tnamerpu d 6yaran aymaJjiox ryjanaH TYFpH TYpTOyp-
YaK KeCHMJIH TYCHH TaliépJalu Kepak. YHHHI Mapkas3uHii VK xra
Huc6aTaH KapIUHJHK MOMEHTH 3HT KarTa KHHMaTtra ara O6YJCHH.
Illy mapTtra kKypa KeCcHMHHHT b Ba A yJa4aMJapHHH aHHKJAHT
(pacMra kapaur).

S — 5 -—a—1

IV . e

5.17- macanara oug 5.18- macanara oun



5.19- Macanara oun

HKaeo6: b = %V—3; b= %,/“g; —%=V—2

5.19. Kyiingaru xecHMJapHHHT OOl MapKa3Hid HHEPUHS MO-
MEHTJapDH KaTTaJHTHHH aHHKJAHr: a) [ONKa AEeBOPJH JOHPaBHH
UHJAHHAD, 6) l0NKa AeBOPJM SPHM UHJIHHAD (pacMra Kapaur), GyH-
a4 JeBOPJApHHUHr KaJHHJMIY ¢ pajgHyc rra HHcGaTaH aHuYa KH-
YHKJHTHHH XHCOOra OJIMHT.

Kypcamma. Xankauuur KyTOuit uHepUMA MOMEHTH Jp = (p*dF un xuco6nab

o)

OJIHII TABCHA KWIHHaIH. Byula dF = {.rd¢ 6urad udogananr,
Kagob: a) J, =J, = ar’t
2
6) yo = — ~0,637r, J ~03r%t, J ~157r1.
. y

5.20. Kyiinparu io3ajapHuHr 6Ol MapKasHid HHepUHS MOMEHT-
JlapuHd Ba 6Ol HHEPUHS PAAHYCJAPHHU XMCOOJAHT: a) TeHr €HJH
yubypuyak, 6) TeHT €HJIH TpamneuHs Ba B) pamgHycH r Gy.iraH HOH-
para HYKd YHM3HMJATaH MYHTa3aMm OJTHOYPYaKIHK.

, . _ _a4V—3—~ v e
HKasob: &) I,=1, =0~ 0018 a', i, =i, =

6
~ 0,204 g;
¥ by
& =z z
Q 26
@ 7)

5.20- Macasnara OHMA
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6) J. =3 prs = 0,126K%, J, = — 5%h~0,3126°h%;
* 108 y 16
i, = 0,456b, i, = 0,283h;

B J,=J,= LV _054rs

. . rV30
i, =i, = 3 ~ 0, 4567r.

521. ToKuyacHHHMHT 3HH Xap xuia O6yaran
KywraBp (pacMra xapaur, MM) YYyH KeCHM- 100~
HHHT OFHPJIMK MapkKa3H Ba3HATHHH aHHKJAHT :
XaMJa I[0aKJ I03aCHHHHT MapKasuii x YKKa
HHcOaTaH HHepUHS MOMEHTHHH Ba 3HI KHYHK

) -—501:—

e 50 f— 20— - —

KapUIHJIMK MOMEHTHHM Xucobaanr. llesop- ?
HHHT KaJIHHJHTH 25 MM. . %
JKaso6: y, =108 cm; J = 25470cm; W = T %

1330 cm®. Sl
cM i /

17- §. HocMMMeTpPHK KeCHMJIAPHMHT 250 ——

TeOMeTPHK XapaKTEePHCTHKaJaph 591- Macanara OHA

5.22, Yu6ypuak 103aCHHHHT X Ba Yy . ,
VxJapura Buc6aTaH YK Ba Mapkas3gad z
KOUMa HHepUHS MOMEHTJapH KaTra-
JHUKJIApHHH TONHHr. Ykaap yu6ypuak
Katerjapura TyrpH Keaagu. OJgHeras
HaTHKaJapaan ¢doitnananub, yubypuak-
HHHI VKJap Xo Ba yora HHcOaTaH VK
XaMjla MapkasjaaH KOuMa HHEpPUHS MO-
'MEHTJIADHHH XaM aHHKJAHC Ba LIAKJH-
HUHT Ooll HHepUHSA YKJapH Ba3HATHHH
TOIHHT,

N>

Kypcamma. YOzacu df = b(y)dy 6yaran 3sae-
MeHTaD NOJOCAHH AKPATHO. MHEPUHS MOMEHTJIapHEH

HHTerpaa cudaTuaa xucobnawr, 5.22- MacaJjara OHll
! K b8 (y)d * b(y)
Iy = gyzb(y)dy; Jy = %; J_Yy=‘(xde=\—-—-2—-y-b(y)dy
; -;, F o
hb3 hb3 b2 h2
Kaseo: J =—; J =—; J = :
* 12 ¥y 12 *y 24
bh3, hb3 b2h? __ bh
%~ 367 e =2 e = 557 2= iy

5.23. Yauamaapu 125X 125X 10 6yaran Tenr énan npokart Oyp-
YaKJIHTH KeCHMH 103acHHMHI Oypuak/JHK TOKYaJjapHra IapaJsJjest
6yaran Mapkasui YkJaap x Ba yra HucOaTaH Mapkas3faH KouMa
HHeplUHsi MOMEHTH KAaTTaJHCMHH TONHHr (WJoBa, l-kaaBajra ka-
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5.23- macanara onn 5.24- Macanara Oug

paur). Arap xecuMHH BepTHKa.a YK atpodupa 180° Gypuaca (ro-
PH30HTa/ TOKYACHHH Yanra KHJHG) MapKa3gaH KouMa HHepIHSd
MOMEHTHHHHI KHHMATH KaHAail ysrapagu?

Arap Gypuak/iMKHU MKKH TYFpH TYpTOypuakka axpaTH6 Ba JyMa-
JIOKJIaHTaH »KOAJIAapHH Xucobra oJMail xucobsauca, J_, KaTTa/HKHH

7
aHHKJAWAArd XaTOMMK KaHya OyJIMIIHHH aHHKJ/IaHT.

Jog—J
XaeoG: 1) J,, = -2 "Lsin2a = —211 cvt (@ < 0);

2) J,, =211 cm* (o GypuakHW HiIOpacH y3rapaju).
3) J,,=—215 cm® xarosux 1,9 %.

5.24. Pacmpa kypcaTuiaraH TeHT EHJH OypHUakJIHKHHHT KECHMH
OFHDJIMK MapKa3d KOOPAHHATAJADHHH aHWKJAHT, HIAKJA I03aCHHHHT
6our Mapkasuil HHepLHs VKJAapU Ba3HSITHHH TONMHHI Ba LIy yKJjap-
ra HHcOaTaH HMHepUHUS MOMeHTJapuHH XucoOsanr. Kecumuu (V.-
YyaMJapH pacMia MM Aa OepujaraH) HKKHTA TYFpH TypTOypyakaaH
HGopatr me6 KapaHr (AyMaJOKJaHrau xofnapHH XucoGra OJMaHT).

/Kagob: x, == 1,2 eM; y, = 3,7 om; a = 14°23';
J.=1_,. =150 em* J =157 cm.

v

5.25. Jluer 20010 MM Ba TeHr &HJH NpoKaT OypyakJHIH
90X90X9 nan TysHJAraH KeCHM OFHpPJIMK MAapKas3sHHHHI KOODAMHA-
TaJapHHH aHHKJAHr (pacMra kapadr). Dol Mapkasuil uHepuHSA
VXJapHHE TOMNHHT, GOLI HHEePUUHA MOMEHTJApH KAaTTaJHTHHH XH-
cOOJIaHr Ba LIAKJIHHHI HHEPLUHS 3JUIHICHHH sicanr (pacMpaa Yyauam-
Jlap cM aa Gepuaras).

E4un. KecHMHHHT a/lOXHZA 3JEMEHTJapd [EOMETPHK XapaKTepUCTHKAJAPHHH
€3aMH3 Ba XxHcobaaliMu3.

1. JTuct: KecuMm to3acu Fy; = 20 cm® Xycycuil HHepUHS MOMeEHT/apH
1.203 20.13

JO = T~ = 667 cum. J(;:——l‘z—z2 eml,
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5.24- macanara oua
2. Bypuakmuk (u70Ba, l-3kalBanra Kapawr):
Fo=15,6 cu2, JO=J0 =118 cmt. J . =186 cwt. J .. = 48,6 cmt.
J =J 186 — 48,6
J?{y =—= 2_mj_n sin2a =-———5—— =—687 cn’, gy = 2,55 cm.

1. KecuM OFHDJAHK MapKasay KOOpAHMHAaTaMlapHHH aHHK-
aa.

EpnaMun ykaap x Ba y HH TaHaal, KeCHMHHHI CTATHK MOMGHTJAPHHH XHCOG-
NIaHMH3:

Sst=F1Y1,1 + Falh,p=20-10415,6-2,65-2 = 239,7 cm3.
Sy1=Fyx1,1 -+ Fa Xy, =20-0.5 4 15,6.3.55 = 65,2 cm?
Yxaap x; Ba y; NaH KECHMHHHT OFHPJMK MapKaswraua G6yaram macoda
Sy, 65.2 Sx, 2397
= ——=183 oM, yo= = = —
Fy+F, 35,6 Fy+-F, 35,6
2. Bow Mapka3aui HHePLUUS YKNapH BA3UATHHHE aHHKJaLl.
KecHMHHHT TonuAran OFMPJHMK MApKaik OPkaJM AMIH €DJaMuH yKJAp X BA Yo HR

ytkazamn3. By Vwknap Cypuakank ToKuatapra napanjieit BA KeCHMHMHI Iy VKJIapra
HHc6aTal VK Ba MapKaslaH KCUMa MOMEHT.apHuM XucoGnaiimu3, Bynga napamien

Vknapra ytum ¢opmyaanapuian doliganan:Mu3. XHCO6J2IUHK KanBan tapauia Ga-
JKaprad MabKy.Ja.

Xp = = 6,72 cm.

5.25- macaaara
Kecum uHepuusi MOMeHTIApM XaaBaau

Kecum |IO3acw,|[IO3anap orup- lO3ajiap wnepuus MOMeHT.JapH, cM*
sneMeH-|[F, ¢M? [JIHK MapKa3H
0 2 V] 2 — 0 Fxc y
o- KooppuilaTana- = F =J Fx J =J cyc
T eepn %. oM Ixg=JdxT Fic \ch vt ¢ \ *chc Ty
0 2 0 2 | 0
xc , ve | 59 lryc Iee |43 P2 \ch 1%, | Freve| Ixcuc

|
3,28] 667| 215 882| 2 | 35 37! 0,00~ 87— 86
—4,17| 118} 2721 380| 118) 46 | 164 (—68,7.—112|—181

—

20 1—1,33
2 15,6 1,72

Kamu: [ 785 | 487|1272| 120| 8! ’l 201 ]_69 l-—199 ,——268

119



Ulynnait ka6, Jep ==1272 oMt Jyo = 201 cm® Ba Jyc Xp = —268 cmt

Yxnapra x, Ba Yo Ta Gour YKIApHHHT KHAMHK Oypyard KyAuZarH IUAPTAaH
AHUKaHAnM:

2T xc vc —2.268
Jye—Jxc 201 —1272

tg2 ay = =0,501-

Byunau
20 == 26°31, @, = 13°18’, sin 2, = 0,23, cos @, = 0,973
sin 2ay = 0,443.
3. Bom Mapka3Hit HHePUHA MOMEHTJI2pHH XHCOGAAIL
Bypuaran yxnapra yruw dopmynanapian oiinananus, KyHRHIarWIapHE ONaMu3
Jx =Jxc costay 4 J o sinZoy — J po yo sin2oy = 1272.0.9732 4 201.0,232 +-
- 268-0,443 = 1336 cm?,
Jy = Jyc sinta, + Jyo€os*x 4 J g yo sin 2@y = 1272.0,232 - 201.0,973% —
== 268.0,443 = 137 cmi.

Yma Kuitmatnap J, sa Jy HM 0auS, TpHTOHOMerpuK DYHKUMAMAPHH ¥3 wiura
O/IMalAural gopMynanapiad XaMm GoiilasaHutl MYMKHH:

Tmax = 05 [Uxc +Iye) FV Uxe —Jye)? + 40% ot

min
Apudmernx amannapuu Tekmupuut (Jy +Jy = Jeo -+ J yc = const):
Je-Jy = 1336 4 137 = 1473 cut, Joo + Jye = 1273 4201 = 1473 v,

Bowr urepuua VK/JIApuHHHT BASHATH pacMia KypcaTHarau. Bypuak a, >0 6§.1-
TaHH yuyH yHH x YKIaH Ooli1al coaT CTpeaKacMra TecKapd MyHamuuiga Gour VK X
raya Kysmu3s. Arap Jxcy,<<0 6§ica, HHeDUMA MOMCHTH YHra HHCGATaH SHF KarTa Kuki-

MaTra spuwaguran Comr YK OHDHHYM KBAaipar opkajiu yragu. TOmMarai KatTaaKiaap-
HH TAKKOCNA0, J p = Jyax = J1; Jy == Jj, = J2 3KaHAUTHHE KYDPaMH3.

KecumHuur Gowr uHepuud MOMeHTrapuas Mop jgoupicuiaad ¢oiiaananuS (pacu, 6),
rpaguk Tap3a XaM aHHK/IALL MyMKHH. [aHaaHraH Macwra6ia HYKTalapHHHT KOOpP-
audaranapu D, (OE = J o, EDy = J o yo) B2 D[S (OEy =Jyc, Ey DB =
=Jyc xc) HM KYHUG, XyAIH GepHITaH Gy, Tgy BA Oy, Ty, G¥itMua GO KywlaHHII-
JlapHH rpadHK Tapsja aHHKIaraHjaruiek Mop AoHpacHHHM sICafMH3.

4. KeCUMHHHT HHeDIHA SAJUNCUHH ACAlL

2 2
HMHepuust sAMMNCHHMHT TeHIJIaMacH ?—-{- 1—2 =1, 6yuna i, Ba iy KecHM-
y

HHHT HHePUHMA PAAHyCTapH IIHOCHHHHT SIPHM YKJIAapH XHCOB/MaHAIM!

, Ty V1336 : VE 7 _
Iy = V'T = :ﬂ = 6,12 cm. ly = F= 356 1,96 cum.

Huepuusi panuycnapunu yiza macurraboars TerHULM YKaapra [epUEHAUKYJsp
KYiiu6, ynapla XyAaM sipum YKaapHardieKk HHepLHs JJHICHHH fcaliMu3 (pacmra
KapaHr),

5.26. 5.25 macasaja KypuJaras KecHM y4yH aHaJHTHK (OypHui-
ral ykJjapra yTuw $opmyJaanapu Gyiinua) Ba rpadpuk (Mop aowu-
pacu €ppaMuga Ba 3gaadnc Oyiuya) ycynanapaa Oow yxaapra
a=230° Gypuakka KHf (pacM, a) ¥yKJgap « Ba vra HHcOaTaH
HHepLUHSA MOMEHTJIapH KaTTaJHTHHH aHHKJIAHI.
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5.26- macasara OHp

Kijpcarma. Mop noupacu AmaMerpuaarsiek GOUl MapKa3Hd HHEPLHS MOMEHT-
napu ¢apkaapura Kypunaad (5.25 Macanara Kapanr).
Vinepunst annuncnna uuepuus paamycd f, YKuiad Ylia YKKa napasjiest SVIJMIC YpHH-
macuraya Macoda cudatuna ymauawanm. J, = i3~F .

JKaso6: J = 1035 cm*; J, =438 cm¥; J,, =518 em?,
.

I'paduk eunmMH pacmpaa KypcaTHJraH.

5.27. Pacmaa TacBUpJaHraH ionkKa [geBopaH (@) Ba Kadpuama
TOKYaJH KaJuH AeBopJH (6) 3eTCHMOH KecHMJap yuyH 6ow map-
Ka3uil HHepUHA YKJapH Ba3UATHHH TOMNHHT. DOLI HHEPUHA MOMEHT-
JapHHH Ba GOLI MHEpUHs paguycJapHHH aHHUKJaHr. Pacmpard yj-
yaMaap MM aa GepHJras.

XKago6: a) ay = — 226, J = 70900 cm?, J =5400 cm?;
i, =177 cm, i, =4,9 com;
6) a, = —39°25", J = 36100 cm?, Jy = 6900 cm?,

[,=17,65c™, i, =T7,7 cMm.

=200 | J-—MO*-}
o707 R .,
Zy. ” /
b 0

v;’ e 17

200 —

pe———— 400 ——~

%
H
%

!
% 1
i

200
- 200-—1 i

L

“f

4 g

5.27- Macanara oun 5.28- macanara oux
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5.28. Mxkura wsesasiep Ne 12 pan u6opaT KECHMHMHT OFHPJHK Map-
Kasy KOODAMHATasapuHH aHMKJIAHT, INAKJHMHT VIla KecuM TOMOHJIapura
napaJ/ijles Mapkasuil ykJap (JXC, I oo JXCyC) ra HucGaTaH MHEpUHST MO-

MEHTJapYHH XMCOOJAHT Ba aHAJMTHK Xamja Tpaduk ycyanapia 6ot
VK/IapHHHT YKIap Xo-Y, Ta KUSJIHK Gypyard o, HH TOMHHI, ILUAKIHHHT
Gom HHepuMsi MomenTaapu J .. Ba J . Ba ol HMHepuMst pajuyciapu
KaTTaJIMFUHH aHHKJaHT.
JKasob: x. = 8,23 cM, y. =9,77 cvt, ch = 467 cm¥;
yere = 223 oMt oy =30°15, J, =845 o, J, =332 ot

=963 cm, i = 3,54 cum.

ma

5.29. Tlpokar npoduanappaH sfcaaran HHFMa HOCHMMETDHK
KeCcHMJ1ap yuyH: 1) IIAKJIHHUHT OFHPJHK MapKa3H KOOpAHRaTaJja-
PHHU TONHHI, 2) 60Ul MapKa3Wil HHepUHS YKJapH Ba3HATHHH aHHK-
Jaaunr, 3) aHaauTHk Ba rpaduk ycyJaapaa (Mop moupacuuu scab)
KeCHMHHUHT 60lI MHepUHsi MOMEHTJiapd, 0oLl HHeDUHS pajHyc-
JApHHH aHHXJAHT BAa MHEPUHS SJAJUICHHU scaHT. KecHMJapHHHT
wakJaJapd Ba MM Zarn yJayamJjapu xajBaJjard pacmJjapaa KeJs-
THpHJTaH.

Kasob. JKanpanra gapanr (paxamJjap sxXJUTJIaHTaH).

5.30. Acocn b = 30 cM, Gananpmury h = 40 cM Ba éH TOMOHHHHMHT
BEPTHKAJTa KHAJMHK.Oypuaru ¢ = 45° Gyuran napasienorpamMm yuyH
I03aHMHT MapKasuil ykjap x,. Ba Y, ra HucGatan YK Ba MapKasjaH Kou-
Ma HHEpLHS1 MOMEHTJApHHH aHHKJaur. YK X, acocra napanjed, 6o
HHepUUsT YKJIapy HYHaJHIUMHI TONMHT Ba GOl MHEDUHS MOMEHTJApH
KaTTaMruHy xucobganr. Macanaanu oazud Xapdaap Tapsuga ednf, Ke-
HUB pakamau KHAMaT.JapHHH XHCOGJaHT.

. bh3 bh o o

/7ago6: Joo = —]——2 =160000 em*, J ST (h* tg® o+ b%) =25000 cm?4

J td ¢ = 160000 cm?,

nyC

tha:ﬁ"——=3,55, 0=38°8", J __ =371000cm?,
(O/h) g2 p— | max

J i = 39000 cm*.

5.31. PacMaa TacBHpJaHTaH 1IAKJAJAPHHHI Xap KalcHCH YYyH
6ow Mapkas3uii HHepUMsl YKJApH Ba HHEPUHUS IJJIHICJAPHHHHT
TaxMHHUH Bas3UATHHH KVPCATIHHT,

B ASCL L4112

;‘a—J
5.31- macaaara oug

i ]
/ 2 a

122



5.29 Macamara

XKasoé6
azx zz =
= goa = s
= = 0 R % g
& 9 © 8.5 PE3 3
] Z g EoE g g2
2 * a OogEg & =23 228
o o e
g ’E § ;'Jé *c e * Jmax | Ymin
1| 2 |3 | " s |6 | 7 | 8] s
a | sesnep Ne 18 [—0,37] 11,51 |—11°40" | 1565 | 245
+] L80x80x8
RS S
6 | Ulseasep Ne 24 {—1,95| 16,10 |—15°50" | 4390 | 1155
12512512
L.
=
a (lIsenrep Ne18a; 0,33 6,50 |—13°30°| 1730 | 320
L.90x90x8
§,§' -
i avany
e 6 | Beasep Ne 24| 0,40| 8,46 {—I11° 4200 580
z, L 100X 10010
z a | Iisennep Ne 20 i
{ a1 200x10 0,48} 5,45 | 17°10"| 2885 | 1065
[ 100=100x10;
c=12

"6 | lliseanep Ne 30;
Ja. 26012 0,84 8,0 11°55" 1117090 | 3000

[ 140x140%12;
c=0

o= a | Hisemaep Ne 14, .
195 g n. 240x10 0,93!11,35 |—28°50" | 6175 £55
L 125x80x 10

I—T

g’ _E‘R 6 | llIsertep Ne 16;

‘L" 240% 10 0,21| 10,5 {—34°05" | 7070 | 2060
T L 160x100x12

Py a | llIseanep Ne 20;
’ 2. 18010 | 16,55 7,5 | 35°5" | 4660 | 1080
i [ .80x80x8

Ulsennep Ne 14;
a. 180X 10 13,4 8,8 |—40° 3300 | 600
ey L 110X110x8

Yz
A
e




Hasomu

N

EX 4 | s 16 | 7 | 8 ] s

a ‘ Hlsennep Ne 30;
1. 200 %10 12,05] 9,15 | —2125 [10980 | 3020
L_160x100x10

6 | lsennep Ne 24;
1. 240%10 13,9 | 6,67 | 44° 7500 | 3300
L 100x110x8

a | llIBerrep Ne 16;
Ja. 24010 1,30(14,0 [—17°15"| 4370 520
L.125%x80x10

6 | llisennep Ne20;
a1, 30012 1,2117,3 |—13°10"| 8870 | 790
L 125x80x12 .

a | lUlBeanep Ne 16;
a. 240x10 16,0 |10,7 37°15" | 6310 | 1180
[_140x140x10

6 | lseanep Ne 14;
a. 240x10 |14,2 |10,7 31°10"| 5380 | S10
L 125% 12510

o

TOLCPTTRESSSS:

~F

a a1 240 %10;
L _1oo0x100x10| 3,55]|11,0 9°30" | 5580 | 1140
L 160x100x10

6| 2. 240x%10;
L 90X 90 x 6 3,850 9,9 | 16°05’| 5420 | 1280
L 180X 110X 10

a a. 300x12 14,6 |15,0 20°05’113350 | 1080
2 _140x140x12

6 1. 400%12 16,6 20,0 16°25 128500 | 1680
20 _160x160x12

X

/.,

-4

o~

i
N
T

a a. 300x12;
[140x140x12| 7,6 14,7 10°15° {127000] 1300
21 _90%x90x9

Ja. 300 12;
L le0x1lox1i2 | 9,87 (14,85 12°50” {13770 | 1330
2L 110x110x8é

-

-

b

=

1
Y

i

a |2 uBessep Nel2;
1. 240x10 1,91 13,1 |—18°40"| 5720 900

_ 160x100x10

6 |2 wpeanep Nel6;
Ja. 36010 1,71{19,0 |— 6°55” (17000 | 1300
L 160x100x12
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6-606

SICCH 3TUJHII. HYKU 3YPHKHLI
BA KYYJIAHHULUJIAP

18- §. KyHmanaHr kyujaap Ba aryBYM MOMEHTJIAPHHHT
anpajaapu

6.1, IOkaanuw cxeManapd pacMAa KypcaTHJraH TYCHHJAAD yYyH
KYHIaJaHr Ky4Jap Ba 3TyBYH MOMEHT/IAp 3MIOpajapHHH™ siCaHT.
/Kasob:

Cxema ' a } 6 l ] a \ a l e
Q, xH 20 —40 00 20 | 60 —20
M, xkHm ~—40 —40 40 40 60 80
P205H q =20xH/re M, = 40N iy
2 2 g MO, 44
] (=2m =2 ———m ’ (=2m

/‘{,7 =80xHm

E _#
(=4m

(=4m

6.1- macasnara oug

6.2._I/IKKH TasiHYJla TypraH Ky- 4 t—g“ /g 2 "
Joun [ =3a 6Yyaran ¢ WHTEHCHUB- T T ,
JIMKJAar¥ TEHT TakCHMJIAHTaH IOK, . ; HA
MOMeHTH M, =ga® Jaum Kywiap on 2 f—2z, '
KyOTM  Xamia TYNJAHTaH Kyd o e @
P =ga Ounan OKJaHraun GaJsika g"—m 5,
yuyH (pacwra Kapaur) Q (x) B2 M(x) g+t L i 3
npomanunr xapdaap Tap3uga Ty- 0 ‘1‘] 's
3uHr, Q Ba M 3MmopaniapHH SICAHT i, | 2
Ba ¢ =20 kHwm, a=2 M O6yaca, -~y e 2
abcomoT KuiiMaT GyiiMua SHT KaT- s & f mhﬁ il oo
Ta GyJraH ryBuH MOMEHT Ba KyH- | LI, T . e *
JaJaHr Kyd KaTTaJHK/JIapHHH XH- # snrovacy

CcobJIaHT . 6.2- Macasara OHI

* By epna Ba OyHmaH kefinn xasobiaapia Q Ba M smiopanap opAMHATanapH
abcomor Kuimar O6yfimua sur kxarra kufimaria Gepuarau. Hwopanap yaapHuur
fAVHaJUUIHHE KYpcaTaiH.
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Ewum 1) Tassuy peaKUHANaPpHM aHHKJAIWL,

A Ba B nyKTasjapja TasHYIADHHHT PEeaKUHSIaDHHH I0KOpHra AyHaatupub (ro-
pH3oHTaa peakuuss H 4 Hoara Tewr), A Ba B TasgHuntapra Huc6aTaH MOMeHT.Iap
TEHIJIaMaCHHH TY3aMH3:

NMp=0; —A-3a—My—P-2a+3ga-1,5a=0. 6yHaaH

1
A=T(~qa2—2qa2—i—4,5 ga®) =0,5 qa.
a
NMy=0; B-3a-+Pa—3qga1,5a—M,=0, B=1,5 ga.
Texupuur: ¥ Y =0; A+ B+ P—3ga=0.

2) Q (x) BaM (x) HHHT aHaANTHK HPOMANapHHU Ty3HIL

Kyu P GankaHu WyHAaii MKKH KHCMra Gynaluxu, yJAapHHHT derapacuia Q,
M ndonanap xap xua 6ynamu. By ubolanapHu Tysulll yuyH Kywjaap opacHiari
HKKH KECHMHH KYpHO YHMKHII JIO3HM: KecuM J—I] OupHHYM yuacTkajxa P kyunau
yanpokKaa Ba KecuM 2—2 yujaaH YHrpokaa. Byana GaakaHuHT KHUMKPOK Kyy KYfHJ-
raH KHCMHHH KYpHO UYHKHII Ba TeHrJaMa MJOXH GOpHYa COAAapoK OyiamuraH
Knim6 KoopAHHaTNap GOWIBHH TaHJAall Kepak, X, HH A TasgHdnan 6ownal, x» HH B
Tasnyaan 6omnab xucobGnafimus. Tenrsamanap Q(x) Ba M(x) Kyfinar# K ypuHHIIHR
onaju:

1- yyactka yuyn (0 << x; << a); Q(x) =4 — gxy = 0,5 ga — gxq,
gx? P
M (x2)= Ax + My — —— = 0,5 gax; +9a* —q —;
2 yuactka yuyyH (0 < xp, < 2 a)

x2
Q(x2)= — B+ gxy=15ga 4 qx; M(x))= Bxy—¢q —22—=
2

= 1,5 qaxz—ﬁ;

Tenrnamanap Q (x) sa M (x) myun KypcaTaluKy, KYHRanaHr Kyu GajKaHHHT
Xap KalcH yuacTKacHAa TYFPH UH3HK KOHJacH Gyifinua, sTyBYH MOMEHT 3ca KBajApar
napa6oJsa 6yfinua yarapanu.

3) Onwpanap QBaMuu sicam.

VarapyBunsap X; Ba X ra MabjayM KHiAMaTaapuu 6epu6 (Q (x) yuyu xap 6up
yuacTKajia KaMHAa MKKHTa, M (x) yyyH aca kamuaa yura) ¢yHkuusaap Q (x) sa
M (x) rpadukaapuun sicaiMus. Xucobaap xaiBall WaKAHLa 6aXapHIraH.

Keccuaujl:::uuc- Kjupanaur kyu Q (x; 3rysun MomeHT M (x)
x1=0 Q=A4=0,5qa M, = My = ga® \
a
x=05a — M1=qa2+0,5qa-0,5——q—2=
= — ga
g ¥
ga®
xn=a 1=0,5ga—qa= My=ga® 40,5 ga? — — = ga?
=—0,5 qa 2
Xy =0 Q=—1,5qa My=0 .
qa
Xo=a — M2=1,5qa2—-—2—=qa2
g@ar _
x,=2a Q2=—1,5qa+2qa= M2=1,Sqa.2a__.T—=qa
=0,5 qa
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JKanpanna keatupuaran kuiimatnapra kypa Q sa M smopanap sicaarad. Kya-
Masiadr Kyunap Ba 5UyBYM MOMEHTJIAPHUHT Myc6aT KHMiIMaTJapHHH 10KOpHra yauab
gysmus (6ab3n Kypeaapaa M smiopann GajJKaHHHT 4y3Harad Tosanapuia scail,
SBHY MOMEHTJIaPHHUHT Myc6aT KHAMATAApHHH nacTtra Kyiium Kabyn KHIHHTAH).

Dniopa Q HKKH napajjen KHs TYFPH YH3UKJIap OHJaH TacBHpJaHAIH. Dniopa
M mnapaGonuk Srpd uusHKJIap GuAaH uerapaJjaurad, Wy Ouaan GHpra aryBud Mo-
MEHTHHHT SHT KaTta KHiimatd Q=0 6§aram Kecumjaapra TYFpH KeJamH. Bupuuuu

9
yactkana M = —ga? (x; = 0,5 a na). MxkuHuM yuacTkajla 3HI KATTa MOMEHT-
max 8 1 y
HH TONHUI YuyH TeHrmama M (x,) MOKCHMyMIa TeKILMDAMH3:
am (Xg) . - .o
—21—2-—= 0= — Q, (vauduil HOpPa X, YKHH uYanra fYHAITAHIUIHAAH)
X

am
~~—=1,5ga—qx, =0 Gyuiau x,=1,5a.
dxe

By xuitmathn Tenrnama M (xp) ra xyiind, KyHhularuum onamus:

g-(1,5a)? 9
M= l.5qa~l,5a-—-—2-———=—gqa,

ABHH GHPHHYM yYyacTKAfarHAeK KuAMatr ¥ocst 6ynazd. OMMHIaH SMI0paiapHUHT KYpH-
HI'WH pacMAa KypcaTnuirad, Uyuara apTH60p GepaMH3KH, 3M0pa @ Aa Ky4 OCTHRArH
Kecumlla kKyd P=¢ a karraauruga cakpaut 6op, amopa M faa 3ca TasHd KecHMMAa,
AbHH KybDT Kyunap Kyituaran kecumaa M KaTTajHKAA cakpall XOCHJ KHAaMu3.
Smopa M HH UEKJOBYH 3CPH UHIHKJAPHUHT XapaKTepi Auddepenunan GOFTHKJINK
am
dx?
HUHT STPWIMIH MaHuil, 1eMaK STDU YM3UKHHHI KaBapHK/JIHIH MycOaT Opaxuaranap
M TomoHra #HyHaaran GYJAHIIN Kepak, aHa WIYHH XOCHT KH/IIMK.

Smopazan Kypuyu6 Typranuaek Q Ba M munr xucobuit KuilMaTaapu Ky#wuparara

9
= 1,5 ga] = 1,5:20-2 = 60 kH, M, = —~ qa*= —20-22 =90 xH.

=gqgra Moc. ¢<C(0 OGVaraam yuyH (nacrra iiysaiarau), sIBMH 3MIOpa-

Tenr: Q..

6.3. Bup yuuaan KucH/iral Ba sIXJIHT GHD TeKHC TaKCHMJ/IAHTaH Har-
py3ka ¢= 10 xH/m, tynianran Ky4 P =gqga = 20 kH Ba MomeHT
My =ga*> =40 kBm au xypT Kyulap Owjian IOKJAHIAH, Y3YHJHCH

! =3a =06 v 6yaran 6aika yuyn Q Ba M 3miopasapun scaHr (pacm-
ra Kapamr).

)Kago6:Q_, =2ga=2-10-2=40 . 20
kH; M =qa® =10 2* =40 xHm. =1 ]
AL G
Jcaamma, mopa M UHMHT KYPUHHILH 2 \\\\____4__/_’_1 ]
GaNKawunr STHATaH YKH XapakTepH Xakuia -

VKD JOpPHTHIIra HMKOH Gepanu. Arap M >0
6ynca, STHAMUI 3TPH  YUSHFHHHHT 3TPUINTH

i

1 M
XaM MycGaT [ — = ——>0) Xamja nact
p EJ
ra Kasapu6 srunaau, M >0 Gy/iraHaa Kasa-
PHKIMK 10Kopufa Gysmagn. M =0 Gyarad
HYKTa 3THATaH VK 3TW/MIl HYKTaCHra TYFpH
KeJald. OrAnrad YKHUMT TAXMHHHA KYpuHU-
M pacMaa NyHKTHp 6W/aH KypcaTwiran (3p-
KHH YYHHHHT CHU/DKHLI FYHAIHIIH — IOKOPH- .o
ra €KH nactTranurit Xuco57aas Tomuaajm). 6.3- macanara oHl
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o (TN, JAnadia iy 4 il e il

.E— 1=3q — e— 2o —-;;a._ be 7 e 20
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6.4- Macanara OHX

6.4. Yayunurn [ = 3a 6yaran KOHCOA OHP TEKHC TakCHUMJAHTaH
I0K Ba TYIJaHran Kyunap OusiaH 10KJaHraH (pacMra Kapaur). P Kyunap-
HHHT KaHjail KuiiMaTt/japHiia KOHCOJHHHT JeBOpra MaXKaMJaHFaH 3KOiH-
Jary (3ajienkajary) MOMEHT Hoara aWnaHazu. KyusapHudr Tomwirax
kulimaTnapu yuyH Q Ba M sniopajapHd  sICaHT Ba SMICPaHHHI  103aCH
HOJITA TEHIJIMTHra HIIOHY XOCHJ KHJHHT.

X X
Kgpcamma. M= | Qdx-- My; 6y epaa dex KypunaéTran KeCumrada x y3yH-
0 0
aukza Q sniopa rozacura Tenr, Mo= M, _o=0.

JKasob:
CxeMa a 6 6 2 a e
ql 3 3 2 4
P - —ql | — g 3 = —
Kyul o 1 q 2 q 0,3 gl 9 ql 9 ql
gl2 gi2 4 8 8
M —_— — — gl 10,08 g2 —qgl? | — q?
max 8 18 | o7 L TRL G Tl

6.5. bup yuupan gucuaran (1—6 cxemasap) Gaarajaap yuyH
Ba yuJapHiaH 1IapHHDPJH TafHTaH oaiuil Gankanap yuyH (7—I12
cxemaJsap) KyHJaJaHr Kyujgap Ba 3TYBYH MOMEHTJAp 3mopaJja-
PHHH sicaHl. DaJjkanap pacMaa KypcaTHJAraHuiex IoKJaHrad. IOQk-
JIADHUHT cXxeMmaJapia OepH/rad pakaMJH KHHMaTJaapH Ba yJuam-
gapuaa Q Ba M HuHr aGcouioT Kuilmataapu O6VilMya 3HT KaTTa
KaTTaJHKJaDHHU XHcOoGJaaHr. -

JKaso6:
Koscoanap yuys (cxema Nv) ' 7 2 3 4 5 6
Q, xH 1 40 l—2o | —40 | 60 ’ 20 [—20
M, xHm ’ 80 ] 40 | 40 —mo] 3 | 2
2 tasuuad GalKa yuyyH (cxema Ne) | 7 | 8 l 9 10 \ 11 12
Q xH | —30 | —s0 ] —30 l 22,5 ] 20 1_23,3
M kH-M l —80 | 62,5 ‘ 80 \ 17,6 | 50 | 97,2
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6.5- macanara ong

[ ; ———
6.6. Mkku TasiHuna Typra, . 9(2) I”h“ P 1‘9 t;

KyJdoun [ =3a 6yaran Xxamia -
2 a ysyHaukaa yubypuak Koupa- z

i
l
A —»-J/ b1,
cH OyfMya TakCHUMJAHTaH Har- ’a e 4

py3kann Ganka yuyH Q Ba M

£l -
lorpaJlaprm fcaHr (pacMra Ka & 0 smapacu
par). b

~
E wu m. Taany peakuusrapiu My- ) &
BO3aHAT TeHrJavalapHiad aRHKJIaAMH3. 1 snmapacy o
Bynna TakcHwWIaHraH Harpyskanu Tenl & I3 Y
TahCHP STYBYHCHIra, S'bHH YuGypuak ..\T;L J I ' ‘ S
j03acHra Tenr TabCHp 3TYBUMCHIA a- L im
MaUITHPAMH3:

1 6.6- macanara oux
0= g-2a=gqa. Tenr Tancup

3TyBuH yuGypuaKHUNT OFHPJHK MapKadura KYHMATaH; Kyfuiarm xocui1 Gynranu:

5 4
-—-?qa, B=—E—)—qa.

Banxanuur  xap kaiicu yuactkacu yuyn Q(x) Ba M(x) udbomanapum Ty3amns.
1 — I xecumaa (x, Hyajas x; == 2 @ raua ysrapaaurai uan KHCMHHY KypuO UHKawmus),

x
Q=A4A—o0x), M =A4n—o() —5- , 6y epla ® (x) — KeCHMIaH dam TOMONJA

. X1 .
KOHMaWrai Ba acocH x; Ba Calanijuru q (x;) = ¢ 2— 6yaran yu€ypuak ro3acura
a
2 3
5 Gxy 5 ™y
TEHr IOK 103aCH, JeMak Q; = ry ca— , My=—¢qax;——— . YHI KHCMH-

4a 9 i2a
HH KYpuG umkub, 2 — 2 Kecum yuyH (0 <C % <C @) KYAHIArdHH XOCWI KHAAMH3:!

9—2388 129



4 4
Q2=——9-qa, M2=—9—qax2.
Yur yvacrkaza KyHAanaHr Kyd Ksajpat napabosna Gyftuda, STYBYUH MOMEHT 3ca
Kybuk napa6osa 6yiuua §arapaan. Mkkusud yuacTkala Q Ba M snwpanap Tyrpu
yM3HKAAD GHJAH ueKJaHran. Xap kKalicH yuacTKa uverapacuia Q Ba M opaunara-
JIADHHHT KHAMAaTJIapH KalABajla KeJTHPHJraH.

X Q () M (x)
5
x =0 Q1=_9'qa My =0
11 17
xp=a Q1=§;—qa Ml=%qa
4 4
Xy =2a Qc"-—“—"é'qa Ml*"‘?‘]a'
4
X3 =0 Q,=——9—qa My=0
4 2
Xg=a Q2=—?qa M2=79—qa

JKansan mabiymotaapH Gyiinua rpacduknap —Q Ba M 3niopanapu sicaaras.
Teurnama M; HH MaKcHMyMra TeKIUHDHO, 3ryBUH MOMEHTHHHI 3HT KaTTa Kuii-

MaTHHH TOMaMH3:
dM, 5 gxy

= = g — = 0
dxl 1 9 q a
Byunan xaBduin kecHMm aGcumccacH (x; = xg)
a = 2a ,—
Xg=—FV20 =——v'5 .
0 3 V 3 14
Tenrsava M, ra xjfiu6 KyAuIaTHHH XOCHI KHIaMH3:
5 2a _, .~ q 8at — 5
M =—gg — V5 ——. 5) = — qad.
max =g 02 37} e w VEr=ge

Kyunanaur kyunuur anr xatra KufiMaTH Ky#ugarura Teur (Q smiopara Kapaur)
5
Qrax = _9_ qa.

6.7. Bup yuupan xucuarau Ganka yHuur 6yTyH y3yeaurd [ 6§-
fiHua TpaneuHs] KOHYHHra Kypa TaKCHMJAHTaH SIXJHT Harpy3kauu
Kabyn xusaaau (pacMra kKapanr). Q Ba M amopajapHu scaHr Ba
KYHIaJaHT KyYHHHT Ba 3TYBYH MOMEHTHHHI abcoJior Kuimat 6yiiu-
Ya 3HI KaTTa KHAMATHHH XHCOOGJaHT.

Kypcamma. Tenrnamanap Q (x) Ba M(x) HH Ty3uml yyyH HarpysKawd HHTEHCHB-

JIMTH Gy OYyAraH TeHI TaKCHMJIaHTaH XaMJa 3HT KaTra OPJHHATA (o == gq—§; JH
yu6ypuak KHCMJAApra GY/HI TaBCHS KHIHHALH.

5
XKaso6: Q=2¢,; M =—qul’.
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6.7- macanara ong o T
75 M @ Mo 3
N~ -
6.8. Mkku TasgHura rtasiHras Fl]llﬂﬂ 3
Ba pacM, a 1a KypCATHJCaHHAEK FQ:
cxema G6GyHHYAa IOKJAHTAH KOH- J
coann Ganka yuyn Q sa M ¥ /{mﬂT "
3MIOpaJapHu gcanr. Yuby mab- ¢ X P i
aymorJaap OGepuaras: a=15 wm, iy yl{ ;,L’ T
g1=10 xH.M, g3=3¢,=30 xH.m, ! ¥ ) ! 5
A -~
g2 =3¢, = 30 kH.m, R —— = £
P=2ga=30 xH, ,
M, = _;- g1a> = 30 kHw. 6.8- Macanara OHR

M smiopa xapakrepura acocnaHu6, 6ajika 3THATAH YKUHHHT TaXMH-
HHIl KYPHHUILMHYA TaCBHPJAHT.

/Kaeob: Q Ba M sniopanap pacMm, 6 Ba g Ja TacBHpPJaHTaH.

' Oruaran YKHAHT TaXMHHHA KYPHHHUIH pacM, 2 Aa Kypcatuiaras, M<0 6yarau
EC Ba DF yuacTkanapia 3THAraH YKHUHT KaGapuKJMCH lokopura iynaiaran, CD
yuacTKaja macTra fAyranarad, yyHkd M>0. M=0 G6yaraupa C Ba D HyKTanap
STRJHUI HYKTanapH 6Yaaau.

6.9. YuOypuak Gyfinua TakcMMJaHray 10K KyTapyBud Gaskanaap
yiyH Q Ba M sniopanapid sicaur xamga Q Ba M HuUHr a6coJioT
kuiiMat OyHHYa 3Hr Karra KuiiMataapuuu xucoGaaur. Cxemasaap
1—3 na smiopaHuWAr l03acu TasiHY MOMeHTra, cxemasnap 4—6 ga
HOJITa TeHT 3KaHJMTHHY HCOOTJIaHT,

)Kaeoﬁ:l)Q=ﬁ2£,M=——q£;2)Q=qa,M=—qa2;

l:[[mm% m?\n\h\'\

1 F
2 e~ Tra

e

ke

g} it il
S N s

6.9- Macaaara oup
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ql QL2 ql
=_’M=—_; = ——, _ —r=,
) Q=" 6 9Q 5 M=5y3
qa qa? ql gl
= T_ = Y =, M: — .
5 Q g M 3 6 Q 6 3613

6.10. Kynoun [ G6yaran yuiapujaHn wapHupad TasHran Gankara
4
g(x) = -;:—(lx—x2) TeHrJama Guiad udonananrad napaGonHK KOHYH

6yituya TakCHMJAHraH sXJuT 10K Tymaid. Q Ba M 3mopaapiu sicaHr.

Ewum. Bankauuar dx yayHauruiard KecMacura TYFPH KelalHTaH 3JeMeHTap 10K

dw = g (x)dx ra teur. CumMeTpua Tydaitiu TaAuy peaxkuuanap 6up- Cupura Tenr,
®

ABHM A == =E’ 6yHna w—napafona Gutay 4eKAAHTAH 10K 103aCH Y KY[iMaarura Teur:

! 4

!
& g [
1 i "
N%‘JV.JL(I 9
. { =34

Rl {
) i 4 Hewaxk, A=B=-L.
{ 1 3
iy
) = A AGcunccacn x 6yAraH KecHmpaa Kyupa-
N, y JIaHr Ky4 Ba SryBYyH MOMEHT Ky#Anaaru
“ra S nboganap Ounnar Oepuaaan (pacmra Ka-
1 panr):
[ *
6.10- Mmacanara oun Qx)y=A—o(x= %— — ( q (x) dx,
0
X ql X
M(x) = Ax— [ do(x—1x) =—3—-x-—'( g (xy) dxy (x — xq).
0 0
Jlexun Q (x) Ba M (x) yuyH uponanapum TysuS Vrupmait ynapru Iupdepenuman €or-
2
MHUKJIHKIAPAaH XOCHA KHJHUI OCOHPOK. Y16y 2t = —q(x) Tenraukgan (g<<O0
x

GynraHn y4yHn — MHHYC HILODaCH OJIMHTAH) HKKH Mapra HHTerpannat, gyiiuaariuu
OJ1aMH3:
1) dM
dx

QR =—{q(x)dx+ Qp
0

2) M(x) = — [dx [ q (%) dx+ Qo x +M,.
0 0

WxTtuépuit nonwuit murerpamnaw Q, Ba My x =0 Gyarania uerapasuit waprrap

{
Jau anuknanaad. Macanan, van Tasuuga Q= A = —%—, M = 0. Hurerpaa
X x
3 x3
Jq(x)dx =449 Y(lx—xz)dx =i‘ﬁ<—x7—— ——)
§ 2 5 /2 2 3/
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Hemak,

2 ' 6 x2 4 x3
Q(x)=__4q(u__i;_)+q_t gl (]_ s | Ax )

2o\ 2 3° 3 Iz 2
x 2 2
dq (L _x ql ql( 2x3 x4)
M=—2\ (D e Wy B2 2 ),
(x) 1205(2 3)x+3x 3 x 12+14

0

Hyxranap 6yiinua Q (x) Ba M (x) amopanapuy sicalll yyyH Wy TeHrJ1aMaiap:
MUNT OpAMHATaJsapHHN XHco6aafiMu3 (pacMra Kapasr).

l

, M=M,=0;
3

i 5
*=Ty =0 M= g at = Mo '

6.11- Macanara oHg

6.11. Orpu uu3uk KOHyHH GyiHHYa TaKCHMJAaHTaH SXJHT IOKJa-
HHIHK KyTapyBun Gasnka yuyn Q Ba M 3miopaJiapHH siCanr XamjJa

2
arap a) ¢(x) =—;’2£(21—-—x); 6) q(x)=—ql£; B) q(x)=qsin—n—lx—

6yaca, KyHlaJaHr Ky4 Ba 3ryBYH MOMEHTHHHr 3HT KaTtTa KHHAMaT-
JIapHin XucobaaHr (pacMra Kapaur).
2 It {
JKaeo6: a) Q=—-3—q1, 6) Q=_‘;_- B) Q=_;7‘_,

ql?

2 2
M=% =9
12 n?
6.12. Arap narpyskaun 180° Gypuaca Ba OyHia YHHHT <«OFHp>»
KHCMHHH KOHCOJIHUHT 3PKHH YdYHra XofisawmTthpuaca, 6. 11 maca-

Jdaja Kypuaran Gankaaap a) Ba 6) yuyn M Ba Q XxHcoOuii kuiiMar-
JapH KaHpaai ysrapann?

2 l
KMW®Q=—7M;M=—%W%®Q=—%ﬂ

g2

4 ’

6.13. Kynoun [ 6yaran Ba GyTyH y3yHJHTH 6yiinya XaJlajJuTH
m GyAran MOMEHTJIH 10K GHD TEKMC TaKCHMJaHrau Gajka yuyH Q
Ba M smiopanaphu ficanr (pacMra Kapawur).
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6.13- macanara omun 6.14- macanara oun

Ewum Yan tasny peakuuacu A um mactra, YHr Tasid peakuusich B un 10Ko-
pura fiyuantupaMus. Tasuy peakiHs/IaDHHHT KaTTaJHKJIADH MYBO3aHAT TCHTAAMa-
JIapDHAAH aHHKJIaHALH.

N Mp=0, Al—m=0, A=m

N My=0, Bl—mi=0, B=m.

D e au TS
SR s
! ¢ J_L ‘-— a —— g

—

Hemak, TastHu peakuusap COM XMXaTHAaH M Ta TEHT Ba KapaMma- Kapild TOMOHTa
AyHaaran: yankuen A'-—nactra, yurmaruc B —iokopura (arap m Hw/w 1a ndoda-

Janca, HHFHHAH MoMeHT M = ml uunr yauamu H.m, peaknusg A= — B = T aca H

Ia uponananaau). AGcuucca x GyraH MXTHEPHI KeCHMiarH KVHaatawr Kyu ym6yra
TEHT:
Qx)=—A=—m.
SryBuM MOMERT
M) =—Ac+mx=0.

Ulynnait ka6, Tekuc TaKCHMJAAHraH MOMEHTJIH 0K TasiHY Peakulianap XocHi
KH/aAHUraH MOMEHT GHJiaH MyBO3aHATJallajd, Wy 6uAaH 6afika 3rHAMailq.

/Kago6: Pacmra Kapanr.

6.14. Arap a=2 M, m=20 kH/m 6y/ca, TeKHc TaKCHMJaHraH
MOMEHTJIH 0K OuJaH IOKJaHran 6ankajap yuyH 3MiopajapHH siCaur
(pacMra gapanr).

Xagob: a) Q=0;, M =—ma=—40 kH.m. 6)=i;—m=30 kH
M = — ma = — 40 xHwm.

6.15. KYynpanaur Kyujsap Ba 3ryBuM MOMEHT/JIApHHUHI GepHAran
anwopanapu 6yfinya GankanapHH MaxKaMJall Ba IOKJall cCXeMasna-
PHHH TACBHPJIAHT XaMJAa yJapra KYfAHJArad Ky4JapHHHI KaTTaJHIH-
HH aHUKJaHr. Q 30I0pajlapHHHT ODAHHATaJapH KHJIOHbIOTOHAA, M
snopanapuikd kH/M sapna, ysyHauk mJapia Gepuaran (pacmra

- 6.15- Macanara oun
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6.16- macanara oHx

KapaHr). DNpanapHURT 3TPH YH3HKJAK yuacTKajapH KBajpar na-

pabona 6yinua 4u3uAraH.

JKago6: a) g = +- 10 xH/M. 6) ¢ =0,5 kH/m. M =20 xHm,
B) ¢ = + 30 kH/Mm.

6.16. Cxemaja TacBMpJaHTaH HKKHTA Opa/IHK ILAPHHPJIH TYPT TasiHY-
Ju GaJKa yuyH KyHIAJaHr Kyuwap Ba STYBYH MOMEHT/AD 3MIOpaapyHH
scanr. Arap a=2M, b=1mM, ¢=3Mm I, =4mMm [,=3M B2
I, =4 M 6Yaca, Q Ba M smopanapHHHT 3HT KarTa OpAHHATAJapHHH

XHCOOJIAHT .

Kgpcarma. Cxema, 6 1a kypcaruaranuaek G6aikauu ocma (I—II) Ba nkku aco-
cuit (E—I Ba 11—D) gucmuapra 6yaumr Kynafr. OcMa 6arkalan WapHHPJIAp OpPKa~
JW y3aTHAALHFaH GOCHMJApHH HKKH TasiHuIn 6anka I—II yuyn XucoGaaurau pe-
akyusnap R, Ba Ry 6unan aaMawTnpu6, xap kaficu 6ajka ydys ajoxHAa-a.10XHAa
3NIOPANAPHHU SICAHT.

Bouikaya #iys1 TyrHum Xxam Mymkud. llapuupaars sryBud MOMEHT HOJra Tesr
Gyaraun yuyH (WApHHP MOMEHTHH y3aTa osMaifiaH) OYTYH CHCTeMa Y4yH CTaTHka
TCHErJaManiapura Kyliumua pasuinfa wapdupaap I sa Il ra uuc6atran MOMeHTaap
TEHINIAMACHHH TY3HII (yJAapAaH 4Yanja €KH YHrAa ETrad KyuJapHH Ky3fa TYThO)
Ba YJapHH HOJTa TEHIAIUTHPHUI MYMKHH. By Gapua Tasnu peakuHs/apHH aHHK-
Rawra Ba Q Ba M sniopanapun MapHupceus 6ajKa yuyH KHIHHTAHHAEK OAAKA ycyJa-
la KypHura uMkoH GepajH.

Kaso6: Q=30 kH, M=—110 H-m.

6.17. CxeManapH pacMaa KeJTHPHJITaH ulapHupian Gaakagaap
yuyn Q Ba M 3MI0paJlapHy ICaHr XaMJAa KyHAAaJaHT Ky4y Ba STyBYH
MOMEHTHHHT SHT KartTa abco/ioT KHAMATH KaTTaJuTrHHH XHCOOJaHT.

JKaso6: a) Q = 100 kH, M = — 160 kHwm; 6) Q = — 120 xH,
= — 152 xHwm; B) Q = — 30 kH, M = — 40 kHwm, r) Q =40 xH,

M =80 xkHwm.

V=Bl v Q=20nHYm g =25 K1Yl P=30rt | P=30x1
a/%m h—mm}gumg o/ (T Hmmg
= 72 § =201 t1/m
¢ =/0xtY/re orit RTEPRRIRRR IR

RN VaN L Tl
t, 27 % /
R sy PN — ’ 7 e 2

6.17- Macanara oug
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6.18. OcMa KysnO4JMH KOHCOJMM KYNpHKJIapHu Joiiuxajsaranja
yJapui 3HC KyJail pexkajall MacaJacHHH XaJ KHJHIIFa TYFPH Ke-
nanu. Yusmaga rtacBupaanran 6anka yuyH a:l:ly yiauamaapuuur

6.18- macanara oux

Kanaaft Huc6aTHaa ocMa Ba acocuil 6ankaHuur XaBJH KecuMJa-
puna (Kyaoud ypracuaa xampa B Ba C rtasiHusnap ycTHjaa) aryBuu
MOMECHTJAApHUHT KHAMAaTH abconioT Karrajuk 6yiiuua Oup xua 6y-
JHIIHHE aHUKJAAHT. DHT Katra 3TYBYH MOMEHT KaTTaJHCHHH XaM

TOIHHT,
JKaso6: a=0,146 & Iy = 0,853 I M, = .

6.19. MycraKuanuK NPHHUMNH Ba KyuJap TabCHPHUHM KYIIHIU TPHH-
LUMIHAaH olfatanub, pacM, a Ja TacBupaauran Ganka yuyw Q Ba M

3MopaslapuHu sICaHr.

Equm Bankauu 6Mp TeKMC TakcuMIaHra® warpyska g=10 kH/m (pacm, 6)
TabCHPH OCTHAArH KHCMH Y9yH anONHAA XaMia TYIJIAHTaH Ky4 TabCHPH OCTHAATH
KHCMH yuyH anoxuaa (pacm, a) Kypu6 ankamus. Arap rpadHkaap Gup xan uiiopa-
au 6ynca, Q ékn M RUFMHAM SMIOPANapHH XOCHJ KHJHII Y49yH yJaapHH Gup-6Hpura
Takab Kyiuwm erapan. Arap rpadukAap xap Xua uwopasax Gyjaca, ynrapsH ycTma-
yer K¥finun kepak (6.20 macanara Kapanr).

OniopajsaprH KYUIHII HATHXKaJapu pacM, 2 Ba 0 Aa Kypcatuara. dmopanapra
OXAHA KYPHHHII GepHII YYYH YAGPHH FOPH30HTAJ HOJMHHYH YKKA KEJTHPHUI MYMKUH,
6VHHHr yuyyH HUFHHIH OPAMHATajap FOPH3OHTAN YKAAH 10KOpHra ¢ku nmacrra (uwo-

para Kapa6) xyfunanu.

g=/0ktYM ) P=20x 1 g
4;/a TTTITTHTT g:mmmm .
-2

T

!
|

’ *_4»’_—._;/”4: Eﬂ]‘%ﬂ\[ﬁzﬁ*\{ l
17 ] 1 Q | g |
I3 . ol ST % |
S3 B’U’UJJJP’: ", ,'

y |
)
|

180n 11
SOnfin 20y
: *Er- A
3
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6.19- macanara oug

6.20. KyunapuuHr TabcHpUHM KyWHm ycyaujgaH dofigananud,
pacmnaa TtacBHpaaHran Gajaka yuayH Q Ba M smiopanapHH sicaur.
/Kaso6: 138- Gerparu pacmra Kapawr.,
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6.21. Kyunap TabCcHPHHH
KywHi ycyaugad Qoiaana-
Hub, pacmjaa TacBHPJAHTaH
Gankanap y4yH 3FyBUH MO-
MeHTJIap Ba KYHZAJAHI Kydy-
Jap 3MopajJapHHH fCAHI.

Kasc6: 2)3Q =—10 xH,
M =—20 xHm; ©6) Q=060
kH, M =—50 kHwm;38) Q =
—70 kH, M =-—100 xHm;
r) Q =—>55 kH, M =—60
kHwm; 1) Q=—35kH, M =

80xH 0;80/{//"4# =15l

=60 kHm; e) Q =86 kH, | BC
M = — 80 kHwm.
« 6.20- Mmacanara oull
P=10nH M50  =20K /Y am M, 240K/ g =20/Nn  p—1=200
/LLU”IH H PREITTIREaTY! IO
P=im
Lz~-+_~zn-4 Te 200 et — Jn et
g=20/HM My=60xHn | B=40xt! | B=30ntt g=40nH
zl ) - E/ . 4
4r1 e 27t o Ir

6.21- Mmacanara oua

6.22. Kyaouu [ Oysran Ba MHTEHCHBJHIH § Ta TEHT TEKHC TaK-
CHUMJIAaHTaH 0K KyTapyBuu Oanka Xap KaWCHCHHHHI Y3YHJHIH @ ra
TeHr Gyaran MKKHTa KoHcoara sra. a) Koucosm a Huur (Kymaou /[
YyAYWHAA) KYJAOY YPTAaCHAa 3TYBUM MOMEHT HOJI'A TeHr OyJaajuran
y3yuauruun tonuur. 6) Koucos a HHHr Kaupail y3yuaurdaa 6aJ-
KAHHHT XaBGJIH KeCHMJapuja 3Hr KaTTa 3TYBYH MOMEHTHHMHI KaT-
TAJNHIH 3HT KHYHK Gyaanu?

Kigpcarma. Kyu TabCHPHHK KYWHI  ycyauAaH ¢oiiaNaHHll, KOHCOJJIapaa

Sraauran 10K y4yH anoxuAa, ypra KyJaod4 IOKJaHUIIM Y4YyH ajoxuiaa M amopana-
PFHH Acaul Kepak.

Kaso6: a)y a =051, 6) a= LVQ.

6.23. KyTapuul KpaHHHMHI MKKH YKJH apaBadyacH KyJoun [=
=10 m 6ysran uKkM KpaHocTH GasKaja XapakaTjaHaad. ApaBaya
yKaapu opacuaaru Macopa c=1,2 m (pacmra Kapaur). Ky#hunaaru
MKKH XOJ1 YUYH apaBayaHHHI 3TYBUH MOMEHTH 3HT KaTTa KHHMaria
6ynapuran xaBdJay BasHSITHHH TOMHHI: @) Kpad FHJIAHpaKJApPHHHHT
Xap Ka#fich Oajaxara TywaguraH OOCHMH OHp Xxua Ba Py=Py=
=20 kHra teur 6yarau, sbHH HJAraxkiga 1ok GyamaraH XxoJ YYyH,
6) P =50 kH BaP,=10 xH 6yaran, sbHH uJArakaa K OyJaraH
Xoa yuyH M ..  KaTTaJHTHHH XHCOOJaHT,
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Kgpcarma. Yan asuu A xam Gu-
puHuH 10K P rada 6yaraH MacoQaHm x
opKaJan Oearuaab, TasHY peakuHsJap

A g  KaTTajurHHy ¥ GYHKUHATADH Tap3niu
7 Y Hdopanaw, Kefind P; Kyun ocrtuiaru
’%: 7 2 % KecMMJa 3ryBYH MOMEHT YyuyyH Hdona
s A ] TY3HII Ba YHH MAKCHMYMra TeKIWHpHL

-l T Kepak.

6.23- macanara oup

Xaso6: a) x =--; — L =47 m M. = 88,4 kHwm;

4
6) x=-—- — % 49w M, — 144 xHwm;
2 12

6.24. Tpaduk ycynunan dofirananué, kKyaouu /=5 M 6yaran
TEKHC TakcumJjanran wkga g=40 rH Ba momentuMy=100 xHwm
JH XKyPT Kyusap 6uaan lokjaHran Gaaxa yuyn Q sa M 3nopaJaap-
HU FCanr.

y 7 =90k /1, 100k

TTTTTTT Y
"';EE ]

' Jr

% J
47
>
[<
-]

r
N

¢ ; i A
I # lpj y’} P JL ¢ LZ )
Ry [ f"
<] SR 1o A
BN o Lk i i 4
H i
~ ¢ i ]
e 7 I
~ - H
T ) A
: 17718 kH - —
SBynnrur macwmadu
A

Aye macwmadu
14 ’7’ § 12 B 20 Y

6.24- Mmacaaara oun

E yqum DankaHuur HCTaaran KecHMHAArd 3ryBud momentHd M (x)—Hn 6n-
~ad upopanamwl MyMkHH, 6yaga H — kyu KynOypuarniars Kyu.iap MacliTabuaarn
Kkyfuaran XyT6 MacogacH, 1) — y3yHAMK MaclutaGuga V.auaHran apkoH Kynéyp-
Yard OpJAWHaTacH. ‘

Yayunukaap MacwlTaGuHH Tahaal, 6ajka Ba IOKJIaHHW CXEMACHHH YH3aMH3.
Kyu kyn6ypuarnuu sicalll yuyH TaKCHMJIAHT2H I0KHM GUD Heya TYNJAHTaH KyuwsIip
6unan, macajat, Py = P, = Py = Pg = P; = 40 kH 6unan, xydr xyuirap M nu
3Ca Y3JIHKCH3 KaTTa KHAMaTIM Kapama-Kapuiy fiyHaaran kyuiaap P, Ba P; GmaaH
aamawtupamus. Kyunap Py Ba P; MomenT Mo=100 kH-M a1 KydT XOcHI Kuaarn.

KyT6 BasusaTuHu HXTHEDPHA 06, KaGyJ KHJIHHIEH Kyulap Maclutabuaa Kyuniap
Kyn6ypyarHuH, cyHrpa apKoH Kyn6ypuaruny scafimuz. JKydr M kyiuaran xecumaa
KYyn6ypyak apKoH KynGypyaruuuur 3—4 Hypra napajijen GYaraH TOMOHHHH YTKa-
3uIJa TallKH KyPT MOMEHTH KaTTalHrnia GapkHU XOcHA KujaaMus (uyp 4—§
Kywnap P, Ba Ps ra mapasies, uyHKA KyT6 0 BH Kyu P; yuyu GHJaH TyTawTHpalH-
raH YH3HK Yy OMJIAaH YCKCH3JHKIA KecHIIazy). KecMa 4—5 KaTTaJHK JKHXaTHAAH
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M . <
moMeHT Mg = H -1, Tra Nponopuxonaj O6VJaraHy yuyH g == Fo. Kypunaérran mucos-

1a M =100 kHm KyT6 macopacu sca H = 180 xH. Ilemak, 1n,= 1_8_0. =0,55 M.
Amopa M(M, > 0) RMHF Myc6aT OpIHHATAMAPH TOMOHHTa Y3YHJIHKAAp MacuiTaGHia
aHa wy Macodpann Kysimus. By sca TyTtaumysun A— B au apkoH XynOypyarHHH TY-
rainamra uMkoH Gepaid. Kyy kynGypuarnaa kyr6ian Gownal TyTalyTHPYBUHra na-
paaten Hyp A—B Hu yTKa3uG, TasiHu peakUMAnap ac = A Ba bc = B HH TONamu3.

Baakara kyiimAran TynaaHrau Kywap cHcTeMacH yuyH Q smiopajapuu scall
Taguy peakyHx A a3 6owIa6 TauJaHraH MacliTabaa KyulapHH GHPHUH-KeTHH
Kyhumwaas uGopar 6ynaid. Tynaadran Kyuaap CcOHH OUIHDHJAraHAa TOFOHAJH
sliopa Q OXHpHAa KHs TYFPH YH3HKKA aiillaHald, apKOH KynGypuarn sca M smio-
pacuaaH H6opar 6YJraH apKkoH 3TPH YM3HFHra aHnaHalu. :

Slcanran rpacdukrapiai Kypuuu6 typu6auku, A == 80 xH, B=120 xH, sur xarra
STyBUH MOMEHT Mmax = H .M, , OyHia y3yHIHK/Ap MACWTaGHAA J/1YaHTaH IHT KaTTa

opauxara 1., == 0,89 M.’

JKago6: Q=—120 xH, M =160 kHw.

. 6.25. 6. 2. vmacanana kypuaran OGanka yuyH a=2 M Ba g=
=40 kH/m 1e6 onu6, rpaduk ycyaaa kyHaa aHr Kydsaap Ba 3ryBUH
MOMEHTJIap 3MI0pajiapHHHU SICAHT,

Xaso6: Q=120 kH; M=180 kHwm.

6.26. JlokoMoTHB Ba TeHlep FHJIAHPAKIapH GOCHMHHHHI YPHHHH
6ocaanrau TYKKH3Ta TYMJAHraH KydJaap cHCTeMacH OW/aH IOKJ/IaH-
rad KynpukuHuHr 6ow Ganakacu yuyu rpaduk ycyima Q Ba M snio-
pajapuHu sicanr (pacmra Kapasr). lOk.aap KuJoHblOTOHJapaa, y.a-
yaMJap MeTpJapaa GepuJraH.

HKasob: Quax = 805 KH; Mp.x = 4408 kHw.

/57 157 /57 157 77 172 477 177 177

L Py _L L., ):
Af\z ,ﬂ-LM-Hf L R R Le a b L e L o & 1 Sy |
e L=20m - —~i

6.26- macanara oung

6.27. Pacmaa TacBupnaHraH pama cTepeHsaapu yuyn Gyitnama
Kyunap, KyHAaMaHr Kyuyjap Ba 3ryBYH MOMEHTJIap 3MIOpaJapHHH
scanr.ymoy [=4 m Ba ¢=20 xkH/m 6yiranna N, Q Ba M karra-
JHKJAAPHHHr a0cosioT KHitMaT OYiiMd4a 3HI KaTTa KHAMATHHH TO-
ITHHT.

Equm. Tasuy peakumsnap cTaTHKa TEHraMatapHAaH TOMHAAAH.
SX=0 gl —Hg =0, Gyunan Hpg=ql =80 kH;

IMp =0 R l—-q—[z=0 G6yupan R =-q—l-=40 H
> . Ry p , Gy A p kH.
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6.27- macanara oOHR

a) KecuMmuari 6jliiama Kyd paMaHHHT KecHAraH KucMmmra x¥ituaran Gapua
TAllKH Ky4JapHHHT cTepeHb VKHra npoekuusiiapu finFuuaucura redr. Kecum 1—1
#a AC cTORKAHHHI MAcTKH KHCMHHK KypuG
Ny =R, =40 xH nu xocun xuramus (ayswmuw). By aypukmwu cToiika ysywaurn
Gyfuua yarapMai KOsalu.

Keenm 2— 2 la (paMa AC— 2 HHHI uanm KeCH.IraH KMCMHHM Kypus) Gyiinama
Ky4 Ny == — gl = 80 xH ra sra 6ynamu3 (cHKHAHW).

Kecum 3—3 na crofika BD HMHr NacTKH KHCMMHH KYpHG Ny = — Rp = 40 xH

Hu Tonamu3 (cuxwrnw). Kyuaap smopacu N pacm, 6 aa xypcatunrad.

6) KymOarane Kys pAMaHHHT KUPKHJTaH KHCMHra Kyiimaran Tawkn Kyaaap-
HHHF KECHM TEKHCJNUMira NpoeKuusyapH {IMFHHOHCHIA Tenwr. Arap TauwlkM KyuJaap
KHPKHATAH KHCMHH KEeCHM MapKasHra Huc6aTaH coaT cTpeJkacH AyHaanwnia OGypea,
KYHAaJaHr Kyu Myc6aT XxHcobaaHanH.

Keeum I—1: Q) =—gqy,: yy =012 Q=0; y, =1 na Q = —qgl=—80 xH.

Kecum 2—2 npa: Qy = — Ry == — 40 xH.

Kecum 3—3 na: Q3 = Hp = 80 xH.

Kyunap smopacu Q pacM, 8 Ra KypcaTiiraH.

B) Jeysuu momexrTiapru Gankanap ydyH xucobnaranliek Xuco6aaltMus, 6yHna
pacM, a Ja KypcaTHJAraH HYKH TOJaJlapHH MOMEHT uyy3ca, 3TYBYH MOMEHTJap Myc-
Gart xucoGnananu*, i

M sniopacuau xyanu 6ankanap yyyH sicaraHjieK CHKHJAras TojaajJapia sicafiMH3.

Jrypud MOMEHTJap yuyH Hdonaa Kyfinaarnya 6ynaau:

a

qy1 qr

Keemm I—1 na: My =——%~ y, =0 1a My =0; y; =1 na M, =—

I . ql? ql?

ecum 2—2 na: M, = —RA-x—T; £=0npa My =— _2_; x=1 pa

Mz = — ql?
Kecum 3—3 na: My =—Hp yy; yp =0 na My =0; y, =1 na Mz =—gql2

M smopaci pacum, e aa Tacsupaanrad. A6coIOT KuiiMaT GyiiHua 3Hr KaTTa KaT-
Tanuk D ysennarn moMeHTra TerHuut, 6ynia Mp=—ql? = —20.4% = — 320 kHwm.

/Kaeo6: N = — 80 kH, Q = 80 xH, M = — 320 xHwm.

6.28. Arap ropusoHTan Harpyska ¢ 6.27 macajaja KypuJaraw
pamanuHr VHr croifikacu BD ra kyiiuaran 6yiaca, N, Q sa M amo-
panap Kanaal ysrapaau? I'opusoHTan 10K YHrAaH uanra Hyhnaara
1e6 osnHanu.

/Kaso6: JniopanapHUHT KYPUHHIIM Ba MIIOpa/JapH y3rapajau:
N=40 kH; Q=80 xH, M=160 xHm.

! Boiikaya afiTraHna Xap Kafich cTepKeHHH NacTKH KHCMH pPacM, @ A2 NYHKTHD
OnnaH KypcaTHJIraH paMaHHHI HYHAa XKofijawrau 6anka cndaThRa Kapald MyMKHH.
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6.29- Mmacanara oux

6.29. Cxemajapn pacmMaa KypcaTHarau pamaJjap Y4yH KyHAa-
JaHr KyuJap, 6yitnamMa Kyuaap Ba 3TyBYH MOMEHTJAp 3Mi0pajiapHui
acaur. N, Q Ba M smopanapuunr abcosior KuiimMat OYyAHUYE 3HT
KaTtTa KHiiMaTaapuHi XHcOOMaHT.

JKasob:
H4Ku afpukum Yauam Haxn 39""&,‘:};;,”;’,'3;;,';;:{ KF “aTTa
a 7] g n 3
N O P L N I A I Tl I
—40]-—201{ 40 |—80|—10|—67] 45 |—28
M kHwm 80 |100 | 120 |—90|—40[120 | 24 | 160
Q kH |—40]{ 20 |60 | 60 |40 | 60 | 45| 40

19- §. Jruauuwipary HOpMaa KydJaauuiuaap

6.30. Kecumaapn pacmaa kypcatuaran 6ankanap Y4yH KeCHM-
Aaru 3ryBUH MOMeHTHH MycOar XHco06saab, HopMaJ KyuJaHHLLIap-
HHHT OanaHAauK 6YHHYa TaKCHMJIAHHLI 3MI0pajapHHH YH3HHT,

Arap Gaaka Matepuaau uysin 6yau6, y 4y3HJHMIITa CHKHJIHLITA
Kaparaiaa fIXWHPOK HULJaca, TEKHCJAHKAA 3ryBUH MOMCHT Ta'bCHP
kuaanuran dakKat GMTTA CHMMeTpHsl Ykura sra GyJaraH xkecumJap-
HH KaH#af sSXWHPOK XKOAJaUITHPHII MYMKHH?
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6.30- Macanara oHaz
T J)Kago6: ~ KecuMuu wyH-
q { 7Z4c } nait Oypull KepakKH, HeHT-
= & paJ YKAaH 3HT Yy30K €Trad
T Y ¥ HyKranap cuxHaran 3oHaza
pot———— ¢ 73 6y JcHH.
b g =4 6.31. Kyqouu [=4 M GYya-
TaH, yuJapH WapHUPJH TAsIH-
6.31- macanara oun ran TYrpu TYpTOypuaK Ke-

cuMJaH Tpyba Gaaka TeHr
Takcumaanran 10k ¢=30 kH/mMmuun xyrapaau (pacura Kapaur).
Bankauuur xaBQaH KeCHMHIarH 3HT KaTTa HOpPMaJl KyuJalHlJjaap
KaTTaJHUCHHH, WYHHHIAEK ylia KecHMHHHr C HYKTacHlaru KyuJa-
HHLUIJIAD KATTAJHCHHH auHKJ4aHT. YHHHr YauaMaapu: B=12 cw,
H=20cMm, b=6 cm Ba h=10cMm.

Equ s XaBdan KeCHMIArH SHC KaTTa KyuJaHHULIAD

g . Mmax
max — w/y ’
GyHIa Mmgx—-_xascp:m KeCHMAarH (Ky/A04Y YPTACHAArH) STYBYH MOMEHT, Y Mpy,y =
12 0-42
= q—s- =—g = 60 xHwm ra tenr, Wy~ xecHMBHHT HefiTpanr VK y ra uucGata
KAapUIMIHK MOMEHTH, yi6y ¢opMyJalaH aHHKJIaHaIH:
J
Wyi= -
Zmax

KecHMHHHT HelTpal YKKAa HHCOATaH HHepPUHMS MOMEHTH
BH3—bh3 12-203 —6.10°

Jy = = = 7500 4
y 12 12 00 ex
H
Vi VKiaaH TO YHIaH 3HT y30K HyKTaraya 6yarad macoda Zmay = —? = 10 cm. He-
7500
mak, Wy == TO— =750 cM3, Ganka xaBQJIH KeCHNMAArH 3HI KaTTa Ky4JaHHLU
M 60-10
Omax= — = ———— == 8000 B/cm2.
} ' 750

C Hyk‘ranarn HOpMaJ xyqnauumnapﬂﬁ XucoGaaly  yuyH Ky#ugarn Qopmyaafsas
doiinananunanu:
Mmax-2, 60-105.5
op= maxFe 20 4000 Hiewt.
Jy 7500

C Hyxra cuxuaran sonana (M >0, 2z, <C 0) €rranauru yuyH «—» HIIOPACH OJIMHIAH,
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6.32- Mmacasnara ounx 6.33- Macasnara oun

6.32. Yunapupau 3pKuH TasHras, gyjaoux [= 6 M Gyarau Tyr-
pu TYpTOYpYaK KYHIaJaHr KeCHMJH €Fou Gajika TEKHC TaKCHMJAaH-
ran 0K ¢=4 kH/m Ba tynaanran xydu P=20 kH (xysou ypracura
Kyiuaran) O6uaau IOKaaHrad (pacmra Kapaur). baska kecuMUHHHT
yauamaapu: 0,12X0,20 M. bankauuur xaBdau KecHMHAArH 3HC
KaTTa HOpMaJ KYYJaHHULNAp KATTaJHIHHH aHHKJAHT.

MKagod: G, = 15-10% H/m®.

6.33. Pacmaa tacBupnanran Ganakauuur @ Ba M amiopasapuHH
fCAHI Ba XaB(MJH KeCHMJardH 3Hr KaTTa HOpMaJ KyuJaHHlUlIap Kart-
TaJUTHHH aHHKJAHTr. BankauuHr nactku yerugan a=4 cMm Macoda-
Ada XKoijamrad KeCHMHUHT C HYKTaCHAArd Ky4YJaHHUITAPHH XaM XH-
cobaanr. baaka Kynouu (=2 M, Kecum yauamaapu b=20 cm, h=
~30 cm. IOknap: ¢=20 kH/m, My=12 xH/m.

XKaso6: 0,z = 930 H/em?, oc = — 680 H/cm2.

6.34. Kysoun [ =5a =5 M 6Gyaran TVrpy TYPTOYpYAK KeECHMJH
Galka pacMaa KypcaTwiraniek Iok/aHraH (pacMra kapaur). bDaJjka-
HHHT XaBhaH KECHMHJA BYXKYAFa KeJaJuraH SHI KaTTa HopMas KydJa-
HHWAD Oy, = 1210 H/cM?, kecum yuamnapu b=12 cm Ba h=20 cm
6y.ca, 10K g HHTEHCHBJHIHHH aHUKJAHT.

asob: M, = 2,42qa%; q = 4000 H/m.

6.35. Huavmerpn d=27 cm Gyaran noupa kecumau €rou Ga.ka
YYJaDHAAH LIADHMPJHK TasHray Xxamaa Nap OMpH MKKH TYIJaHraH
Kyd P=20 kH 6uaan woxaanran (kyunap TasHuJapuaan OUp XHJ]
a=1 m macodara xyiuarau). Arap OGaaxkaHuur KyJoun [=3 M

Gynca, xaBdaH KeCHMHAArd 3HI KaTTa HOPMaJ Ky4/aHULIAADHH
AHHKJIAHT.

XKasob: 04, = 1040 H/cme.

6.36. Pacmaa TacBupsianran yuGypuak Kecums GajkauHHr C HYK-
TacHlla P Kkyu Tabcupraa maiifo GyJiaguraH HOpMas KYWJaHHLLIAp Oc =
= 3000 H/cm?. BankaHuHr xaBhui KecHMHAArd HOpMasl KyuJaHHLIap-
HHHT 3HT KaTTa abCcoIOT KHAMATHHH anukaaHr, M = M ;..

Kasob; 6, = 12000 H/cM? (cuxunuw).

g
a1
“M=ga?
q 2 . 1‘
C oy | |
< T
%‘ _i % o —=d &
— 4 __._._t‘a;. L..,b.‘ {Ja
6.34- macanara OHA 6.36- macanara OHZA
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6.37. Kyjqouun [=4 M Gyaran Ttyrpu
TYypTOypUaK KyHAaJaHT KeCHMJAM Hul OFu
fanka yulapHiaH 3pKHH TasHrad. Arap
pyXcaT 3THJIajgMrai Ky4jaHuw [o] =
=5000 H/cm? 6¥sca, BepTHKAJ TEKHCJIMK-
A2 KyJod ypracura Kauiail TVIsanrad xyu
P un xamdcus xyinw myvmkun? Kecum ya-
yaMJapu pacMpaa cM ja OGepuarad.
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6.37- Macanara ona 6.39- Macasnara oun

JKaso6: P=54000 H.

6.38. Dwuk YAHFH ycTHra TallJMaHTaH HKKH KaTop Oajakara Yink
yCTHIArH AeBop orupauruaan Qo=48 xH 6ocum Tymaau. Bankanu
yuJdapHaaH 3pKHH TastHrad ae6 xucob6sal Ba peBop OOCHMHHI OYTYH
KyJaou ysyHauru [=3,0 M Gyiiuua TeKHC TaKcHMJaHraH jae6 oJaHo,
CallKaHUHr 3apyp KECHMHHH MKKH BapHaHTAA TaHJaHT: a) HKKH
kywraBpaan u6opar, 6) HKKH IuBeajepran ubopar. Pyxcar 3TtH-
Jagural kyuiauuu [o] =160 Mlla,

Equ M. IryBud MOMEHTHMHI HC KaTTa KHiAMaTH

OruaMmra MycTaXKaMIHK WapTHra Kypa HKKH GalKaHMur KeciiMH 3apyp Kap-
WIHJINK MOMEHTHHH aHHKJaiiMH3:
1800000
= ———=112,5 cM3.
16000

Hopman coprament »xanBaiaupan (u10Bara Kapasr) 3apyp KapUINJIHK MOMEHTJH
KEeCHMHH Kuaupamus (Xap Kafich OGanka yuyyH KapIUHJIHK MOMEHTH Kamuja
W=0,5-112,5~56 c¢M® 6yaran xecuMm 3apyp). 6) BapHauT yuyH lBeaep Ne 14
(W=70,2 cm?).

6.39. Arap KOHCOMJADHHHI Y3YHJHUTH a=2 M, KyJouH [=
=2a=4 M, pyxcaT sTHJaguran Kyuianum [o] =160 MIla 6yaca,
TEKHC TAaKCHMJaHrad Harpyska ¢ =20 kH/M HH KyTapagHraH KOHCOJ
6aJiKaHHHI KYIITaBpJAH KEeCHMHHH TauJaHr (pacMmra Kapadr).

Xago6: Kymrasp Ne 22a.

6.40. Jlofinxara Kypa meBopAaru JiuKHu KyiuTaBp npodua Ne 12
2¥ HKKHTA 0anka OuaaH énuil Kysga Tytuarad. Keiun yaapHu 6u-
puHK OGUTTA KaTTapox HpoQHAAH Gajka OHJaH aJMalUTHPHLITA Ka-
pOp KHJAHHAH. 3apyp KYyUITaBp HOMEDHHH aHHKJAHT Ba KalicH Ka-
pOp TeXKaMJHPOK 3KaHHHH XHCOOJAHT.
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JKago6: Kywrasp Ne 18. Bynaa 20% -
yaMacH MeTaJjlyl TeXanaaiH.

6.41. Kyaouu [=6 M 6yaran Gasnkanap
ToMOHM b=20 cMJaH KBaApaT KeCHMJH
FyJanapaaH KHJIMHaZM ne6 JoHHxasaul-
tupuarad. Kypuinuijga yJdapHUHT YpHHra
KecHM 103acd miyHpail GyJaraH maymalox
FyManapra aJMalITHPHWIAH. a) AJMaul-
THPHII HATHXKACHAA XaB(hJH KecHMAa 3HT
KaTTa HOpMaJ KyyJaHHLllap KaTTajHrH
xadpaifi ysrapaau? a) Jloliuxamaru myc-
TaxKaMJHKHH TabMHHJAUl YUYyH FyJaanaap-
HUHT AUMaMETPHHM KaHJAail TaHjall kepak?

asob: a) 16% owanu.

6) d=23,8 cm
6.42. bup yuymman xHcuaraH KBaapar
KeCHMJH 6ajiKa KHCHJIMAaraH y4Hra KBai- 6.43- macanara oun

pat TOMOHHra napaJJej KHJAHG KyHuarax

Tynjaurad Kyy P Ounad joxkaauran. Arap 6aakann yxu aTtpoduna
45° Oypub Ky4 TabCHD YH3HFMHH KBajpaT AHArOHajura TYFPH KeJ-
THPHJCaA, (MKKaJa X0Jaa XaM XaB(hJH KeCHMIAaru SHI KaTra Kyu-
JaHHLIIADHHHT KaTTajduru Oup xHa O6yaaau pe6 xHco6aalb), P
KY4Y KaTTaJHUTH KaHaau ysrapangu?

Kasob: 29,3Y% xkamasgu.

6.43. Topmos Kypuamacu TOpTKH Xamaa sruk puuar ABC aau
ubopat. Puuar B Hykrapa wapHupaun Goar arpoduma 3pkuu Oy-
puna oaaau. Topmos Gepuaranpa toprkuaa P=1500 H kyu naiipo
6ynaan. Hartuxana TtopMmo3 KajoakacH ruanupakka C HyKTaaa
KHMCHJIaaH, Arap pHYarHHHT KaJjTa eakacH a=0,25 M, KeCUMH b=
=2 cM, h=6 cm yauaMan TYFpU TYpTOYpYaK, GOJT TELIHTHHHHT
nuametpun d=30 MM 6ysaca, GOAT AHAMETPH KYUCH3JAHTHPHJTraH
pPHUarHHHr XaBGJH KecHMHAA naiigo 6ynaguray KydJaHHIaap
KaTTaJUTHHH aHHUKJaHT,

ago6: 6., = 14300 H/cm2.

6.44. IOknannw cxeMacu Ba yJuaMJapu pacmMaa KypcaTHarat
GajKka y4yH SHT KaTTa 3TyBUM MOMEHT GYViinua KYIHMAard HKKH Ba-
pHaHTMa KeCuM TaHJaHr: a) Kywraspay (Opokat nyJsar) Ba 6) TYE-
pH TypTOypuak (Kaparaf) — KeCHMHHHT GaJqaHIJNHFH SHHra Hucba-
Tan h/b=3/2. Pyxcat sTHiaguran KydjJaHuwl nyjaTt yuyn [o]=
=16000 H/cm?, érou yuyn [o] =1200 H/cm2.

Ewum. Omopanap Q Ba M pacMna Tacsupaanran, Mpax = 20 xH-m. Sruamwura
MyCTAXKAMJIHK IIapTHra Kypa:

Mmax  20000-102 s
(o] 16000 125 cm3,

Copravent 6Vitnua (niosa) kymrasp Ne 18 nu (kapumank MomentH W = 143 cmd,

sanac 149 (éxu Kywrasp Ne 16) W = 109 cm?, yTa xywiammm 139 arpoduia).

K§uwrasp Ne 18 Hu Kabyn xunamus.

20000102

_ = 1 8 3.
16000 068 cm

Bapuant a): Wy >

Bapuanr 6): W >

10—388 145
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6.44- macanara oung - 6.46- macanara oupg

bh? h 3 \? 3
o[ ) ==, o b=
6 6 (2 ) g ¥ R

= 16,45 cm, h=—gb=24,7 cM. Ilyaat 17X25 oM HH Kabya

Tiepu TyprOypuak yuyn W =
3 /8.1668

= /

KH/IaMH3.

6.45. byiinama §Jauamaapn Ba lokJaHHWAap OepHJaraH XaMmia
pacMmaa (XKajaBaJia) CXeMaTHK TACBHpJaHraW 6ajkajap yuyH KyH-
A4J1aHT KyuJap Ba 3ryBYH MOMEHTJAp 3MIOpajlapHHH sICAHT Xamaa
Kyiluaary BapHaHTJapaaH GupHAa SHr KaTTa 3TyBYH MOMEHT GF-
fiHYa KeCHM TaHJaHr: a) mpokar npodua (mysart) Ba 6) aoupa €kM
TYFpH TYpTOYpuak KecuM (Kaparail) — Huc6at h/b Gepuaran. Pyx-
caT 3THJAAAWraH Kydjaauuil nyaat ydyn [o]=16000 H/cm?, érou
yuyn [o] =1200 H/cm2,

/Kaso6: )Kapsanra xapaur (1-—10 cxeMa/nap KOHCOJJIap yuyH,
11—20 cxemanap HKKH TasHuau Gankanap ydyH).

6.46. Cyp rtyaagupuaran uysiu KyByp Kysaouu /=12 m (pacmra
KapaHr). KyBypHu yusaapu wapHupiu Tasiirad Gaaka ae6 XHcoO-
jiab, xaBhJau KecHMJaru 3HT KaTTa HOpMaJ Ky4JaHHLLJIap Karra-
JIUTHHY aHuKAaHr. KyBypHuur taluku guaMmerpu D =25 cM, HUKH
Anamerpu d=23 cM, YYSSTHHHHT COJHIUTHPMA OFHpJHru y=7,8.

XKasob: o, = 4120 H/cm?

6.47. Kynoun [ =4 M Gyaran (pacMra xapaHr) GoJiFajlaHyByaH uysH
6ankara XarRpCH3 KUl MyMKHH OyJrad pyxcar 3THIafHraH Kydy P

2y 150 20
7

i I
\ %

——t

~je—n
I
mpf

s/

6.47- macanara oup
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KHAMATHHH aHMKJaHT. PyxcaT 3THMafdraH KyuaHHILIAp: YYSHHHHT
uysunvmmra [o] = 3000 H/cm?, cukummiukra [a.] = 10000 H/cm2. Ke-
CHM yJuaMJ/aDH pacMaa MM Ja KypcaTHJraH.

P
Equ u: SryBun MOMeHT.ap 3nmiopacHHH f¢ad, Mmax== T KaTTa/THTHHH TOTIAMH3.

MycTaxKaMaIHK WAPTHHH TY3HII YUYYH KECHM HHePUMS MOMEHTHHH (6011 MapKasuil VK
y ra nucGatan) xHco6naG TonMw Kepak. Kecumun yura tyrpu TypT6ypuaKiaH H60-
pat ne6 Kapab, KYHHAarHHH TONaMH3:

1) Kecum to3acy F =2-2.20 4 4.30 = 200 cm?.

2) lllakn acocHpan yTaguraH yK y ra HMcGaTaH 103aHHHT CTATHK MOMEHTH S.Vx =
= 2.20-2(10 + 4) + 4.30 = 1360 cm3.

3) KecHMHHHT OFHpaHK Mapkasuraya 6yaraH Macoda

4) y ¥KKa HHcOATaH KeCHM HHEPUHsS MOMEHTH napaanen ykaapra JTau ¢op-
My.anapu 6Yfinua KyAuaarera Tesr:

Jy_z[ 207 +2.20(10 + 4 — 6, 8)’]+——+30 4(6,8 — 2)2 = 9740 cmA.

M
Jmax'zl,z <[ol.

Y ..
Bynna 29— Y YKAaH KECHMHHMHT 3HT 3VDHKKAH HYKTalapHraua 6yaran macoda.

MycTaxxaMaHK 1WapTH ywly KYPHHHIUHH OJIalH Omax =

a) Kecumuuur uysuaran (macrtku) soHacHaa z; = 6,8 cm.

6) KecuMHHHT CHKHATaH (IOKODH) 30HACH YuyH 2p=24—6,8=17,2 cm.

MycTaxKaMJIHK WaPTH:

a) STHAMIIAATH y§3HaHWra

pl 4{a]-Jy 4.3000-9740
= .6 P=_ Y I — 43000 H.

Fmax Jy" <[0]. Gytzan 20 6,8-400

6) 3rHAHIIAATH CHKHJHLIra
4focld,  4-10000-9740

2,00 17,2-400

Pasuankn, pyxcar atTuanaauran okaandil P=43000 H nan ouiMac/iuru xepazk,
6yHH YYAHHHET Y§¥3HJHINPa MYCTaXKaMJIHK 11apTH KypcaTasnTH.

P

= 56500 H.

6.48. Ysyumurn [ =1,4 M Oysaran Ba OHp y4H KHCHJIraH TaBp
npoduan 6afka BepTHKas TeKHCJHMKAA TYMJaHraH Kyd4 P Oujaad IoK-
JavraH. KyY KOHCOMHMHT 3pKHH yuHra Ky#uirad. Kecum yayamnapu
pacmia MM ja Gepusarad. Arap xaBhuM KeCcHMAA UY3yBUH Ky4JIdHHLI
Omax = 4240 H/cM? 6yaca, P Ky4 KaTTaJMIHHH Ba 3HT  KaTTa CHKYBUH
KY4JIaHHILVIap KHAMATHHH aHUKJAHT.

Maso6; P = 8250 H, on,x = — 9320 H/cm2,

6.49. Kyaouu [=2 M, 6up yuHaaH KHCHJAraH Ba GYTYH Y3YHJHIH
6yinua BepTHKAaJd TeKHCAHKAA OUp TEKHC TaKCHMJAHTaH 0K §=
=30 kH/M Guaan iokaaHran GajJKaHUHr XaB(JH KeCHMHIArH 3HT
KAaTTa 4Y3yBUM Ba CHKYBUH KYUJAHHILJIAp KATTAJHTHHH 4HHKJIAHT.
DaskaHuHT KeCHMH — Xap XHJ TOKYaJW KYLITaBp, KeCHM YJauaM-
Japyu pacMAa MM jpa Oepujara.

/Kasob: Gy = 2540 H/eM?, O = — 4520 H/em2.
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6.48- macanara oujg 6.49- macanara oua 6.50- Macanara OHA

6.50. Pacmpa TacBupaanrau (yJuamiapm mm g2 Gepusran) Torapa-
CHMOH NpodHIIH 6alKa MKKH LIADHHPJH TasHYAa SDKHH TYpajgd Ba Xap
KalicH TasH4aapfaH Oup xua Mmacoda a=2,2 M na €TraH HKKHTA
Teur kKyu P =20 kH Ounan toknanran. Bajka MaTepHasy — Yy3uHIMIL-
ra MycTaxKaMJMK uerapacH o, = 180 H/mm® Ba cugkwiHmra mycrax-
KaMNHK yerapacu of = 400 H/mMM® G6yaran kortnima. Bankanusr xasdau

KECHMHIIarH HYyKTajap yuyH OYKWIHWZard 4YysHJIMIIra Ba CHKHJHIUTA
MYCTaxKaMJIHK 3anacd KOXpdUIIMEHTHHH aHUKJAHT.

Xago6: Uysunuuira k= 1,8; cukuaunira xo=2,96.

6.51. FlyHantHpyBuyu CTOfiKa YYyH OYHJraH HOCHMMETPHUK KOMH-
Jauirad AyMaJoK TEeUIHK Ky4YCH3JAHTHPraH CTaHOK KaJjoHkacH xOz
TEKHCAHKAA MoMeHT M =60 xHm Gunan cod srusuiura yupadad.
Arap r=15 cm GjJca, pacMaa KypcaTH/IraH KaJOHKa KECHMHAArH
IHT KaTTa HOPMaJ KyuYJIaHHIJIAp KATTAJUTHHM aHWKJAaHr. Talgu
Ba HYKH aftlaHajap mapkas/aapu opacmparn macoda ¢=0,25 r.

/Kasob: o, = 2870 H/cm?.

6.52. Bbup yunpau gHcHiaras, ysywauru [=1,5 mm 6yaran 6anka
yubypuak KOHYyHH 6¥finya TaKCHMJIaHraH SAXJHT Harpy3ka Qo Guaau
loKjaHran., BajnkaHUHT KecHMH TYFpH TYpTOypYak, M4H Oywl HO-
CHMMeTPHK »Kollnauwrad 6ywauru Gop (pacMra xapaur, yauamJap
MM aa OGepuarad). a) Pyxcat 3THAafMral Kyujaauuul [o] =
10000 H/cM? 6§aca, 10k Qp KaTTaJurHHH aHHKJaHr. 6) Arap I1ox
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6.51- Mmacanara oun 6.52- Mmacanara oun
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6.53- macajara oua

Qo 6anxa y3yuaurud 6Yyiinda GHp TEKHC TAKCHMJIAHCA, IOKHHUHT KaT-
TAJdHCH KaHjaal ysrapaan?

XKasob: a) Qy=75000 H, 6) 1,5 mapra Kuupasgu.

6.53. PacMaa rtacBupJanran cxema OyiiHua uysin 6aJjkadu Cil-
Hawpga (E=1,2-10" H/cm?) teusomerpaap I Ba 2 KypcaTHUIAapH
é3u6 oaunau. Oxknannu noronacu P=50 kH pan kypcatuunaap-
HitHr ypraua yeuwn Any=-—15 MM, Ano=5 MM ra Tteuar OyAAH.
Arap xecum Gananpauru h=24 cM, a=0,6 M, TeH3oMeTpsaap 6asacu
(=20 wmM, KarrajawTtupuil kospduuuentn K=1000 6y.aca, Gow
Mapka3uil YK y ra Huc6atan KECHMHHHI HHepUHs MOMEHTH KaTTa-
JIHFHHY aHHKJIAHT.

XKaso6: J, = 6000 cm®.

6.54. Tykmanu TyTHO Typrad THpaK [eBOp Xap KaHCHCHHHUT 3HH
6=0,2 m (pacMra Kapaur) 6yaran TaxTadap KOKHJTraH [AyMaJioK
Ko3uKAapaan ubopar. Kosuknap opacuaaru Macoda /=1,2 M, ne-
Bop Gaaauaaurn h=1,5 M. Tupak neBopra TywagHran 60CHM uH-
3UENH KOHYH OYiinua py=5 kHwm? (meBopmaH 6anaH] IOK TabCHPH-
na), pe.=18 xH/m?raua owagu. ['pyHT I(OMIWIOKJAHTH Tydaljad
KO3UKHHHT KHCHJAraH »KOIffH TPyHT caTXHAaH a KaTTaJHKKa MacT-
poK onuHanu (pacu, 6).

KomsiaMa TaxtasapHHH KO3HKJapra INapHHpJH THpajaran 6aJ-
Kanap cudaruaa kapab Ba yauam a=0,25 M ne6 o0uub6, KO3UK

T T4
n |y
= 1
= 5
_— ~
3 S i
<y —d
-
[:; i
[samun }
za———l
[—
[aane |
6.54- Macanara ona 6.55- Macaxara ouAa



AHAMETDH d uu Ba Taxrajnaap KaJHHJHTH { HY TaHJAHT. SI‘HJIPIH_UIEII‘H
‘IS’/SHJIHUJI‘a pyxcar 3THJAJAHUraH Ky4jaHHil Ba CHKHJHIITA pyxcar
3THIaauran Kyuaanau [o] =10 mH/M2%

Kypcamma. Xap kaiicu opaiuk KO3MK 138XTd KOMIaMaHHHr ® = h-] 103aCHIalH
KHCMH GOCHMHEH KaGyJa kuiagu. [emak, GOCHM XaJaJJMrH KOAHK O6allaHIJHrH GyiHua
gy = py+l Ran gy = p,-l rava Varapauu. Mpax HH XHCO6Ja6 KO3HK KECHMH TaHJaHa-
M. DHIM Komsiamara KeJicak, 3HI' MacTAary Taxra SHr HOKyJall 11ApoHTAA Typaid. Y
KYy/10uH [ 6yJraH HKKH TasHYAArH GHP TEKHC TAKCHMJAAHTaH 10K (p == Py-b (nacTia KB
M ra Tywaaurad OOCHM py Ta TEHT, TaXTaHHHT 3HH b M GyJarandd I1or m ra Tywajm-
ran GocHM b mapTa Katta) OunaH loKJaHran Ganka cudarHla HILIAHLH.

JKasob: d = 0,26 m; ¢ = 0,044 M.

6.55. Pacmua tacBupJaaHran paMaHHHT 8H KOIJlaMacH CToHKara
WaMOJIHHHT OHpP TeKHC TakcHMJaurad kyun ¢=>5000 H/m mu ¥T1-
Kazaad. Pawma crofikacu Ba puresn WKk GHp XHJ lIBedJepian
JofiuXasaHaau. JTHJAMIIra MyCTaXKaMJWK LIapTHTa Kypa IuBesiep-
HHHT 3apyp HOMEPHHH aHHKJAHT. a=2 M, PyXcaT 3THAAJAUTaH Ky4Y-
gannin |t} = 14000 H/cm2,

JKasob: Ne 36 nu nxkn msenaep.

20- §. Idruanmpard ypHHMa Ky4aaHULLAap.
Iruaum Mapkasu

6.56. Kecumaaru (pacMra kapanr) Kyagasanr kydy Q wmycGat
Ba Maun(pui KHAMAaTHIA NOFOHaJH KHPKHM abcd opKaan GalKaduHT
VHr KHCMHMAaH 4al KHCMHra Ba aKCHHYa y3aTWJAIHraH ypHHMa
KyunaHHIugap HyHalulIuHe kypcathHHr. Arap Q=32000 H, b=12 cu
Ba h=20 cm 6Gynca, ropusoHta.a 103a bc 6yiiMua ypHHMa Kydia-
HHULJAp KaTTaJurHHU XaM aHHKJaHr.

JKaeo6: 1., = 150 H/cm2.

6.57. druanmiga 4ysuamilira Ba CHKMJMIITA pyXxcaT 3THJAraH
Kyuaanuur  [o] =160 MIla xampa KHpKUIIZard 4Yy3uadlura Ba
CUKMJIHIITA pyXcar 3Tuarad kKyunanuw [t] =100 MIla 6Yaranna
copraMeHT Gyiuya KyJaoduw [=3 M Gyaran, TagH4aapaan Gup Xua
mMacopa a=0,35 M ga kyfnaran ukku tewr xydy P=180 xH Guaan
IOKJIaHraH KYIITaBp KeCHMHH TaHJaHT (pacMra kapasr).

Euum: Qmax = 180 kH, My, = P-a =180-0,35 = 63 kH-m.
OrUIHIAACH MyCTaXKaMAHMK I1APTHRAH KYiHAarHHH TONaMH3:
' Mmax  63-107

- — 392 ow,
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6.56- Mmacanara oun . 6.57- Macanara oHp
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Coprament 6yiinua (uMa0Bara KapaHr) sipOKJH NPOGDHIHH — KAPIIHAHK MOMEHTH
W == 407 c® 6yaran Kywrasp Ne 274 ui tTonaMu3. JHr KaTTa HOpPMAJa Ky4JaHHUI-
aap:

VpuaMa KyuaaHuluaap G6yfinua MycTaxkamawkuu rtekwupamus: JKansanpan
Kywraep Ne 27 a yuyn Kyfiuaaruaapra sra 6yjaamus:

HeATpadb VK Y Ta HHCOaTaH KCCHMHMHr HHepuust MoMenth J, = 5500 cMb, ¥X
Yy ra HHC6ataH SPHM KeCHMHHMHI CTaTHK MOMEHTH S°y = 229 cM3, HeffTpanr KataaMm
CaTXHAa KeCHMHHHI KeHraurd b (2) = § = 0,6 cw. .

JKypanckuit popmyacHaan KyRHAATHHH TOMaMU3:

max-S? 180000-229 :
Qunax S’y = = 12500 H/cm? > 10000 H/cm?.

Jb(z)  5500.0,6

Tmax ==

KecuMuur cu/KuIlira MycTaXKaMJIHTHHH TabMHHJAW yuYyH 1PODHIL HOMEPHHH
KaTTapoK oanmt kepak. Kywmrtasp Ne 30 uu xHco6:1a6 KypaMHa:

Jy = 7080 cM4, §°, =268 cm3; 6 = 0,65 cm.
Qs 180000 - 268
Tmax = = x== —————— = 10500 H/cM? > 10000 H/em2.
: ™y, T 7080-0,65 = f
Yra kyunanuw 5% uu Tawkua 3TAH, 6yara Ay KyAuw MyMmxue, KecHMuu KHPKHM-
ra MycTaxKam/uK WapTHAQH Tadjgaura T)"FPH KeJaH.
/Kaeo6: Kymrapp Ne30.
6.58. Bup yuunan Kucuiran pa cxeMala KypcaTwiranuiek GyKnaH-
raH @roY GalKaHHHr TYFpPH TYPTOYpYaK KecHMHHH TaHJaHr. Tyrpu
TYPTOYpUaK TOMOHJIAPMHHHT HHUCGatH h:b =3:2; a = 0,25 m;

g =10 kH/m, P = 10 ga, [0] = 1000 H/cm? Ba [r] = 120 H/cum®.
Kagob: b=17 cm, h=25,5 cM.
6.59. Kynpux TYcHHHHUHTr XaBhaH KecHMHAA JIOKOMOTHB FHJI-

Aupakaapu 6ocuMH — xap Kaficu peabcaan P=96 kH kyu Tabeu-
pPHAA BYXKYAra KéjajaMrad HOpMaJ Ba ypHHMa KyuJjauHLUuIap Kartra-

e
R

<
g 2] T 16
3 / 3 ¢ e
b Ja a«{ 6] |
6.58- Macanara oun 6.59- macanara oug

JIUTHHH aHuKJaHr (pacMra Kapaur). Tycuu xyuganaur kecum yJ-
uamaapu: b=21 cm, h=28 cMm. Tycun xynpuxkuuur 6yiaama OaJ-
Kajapura LWapHup/ay TassHaAu Ba YJapHHHT YKJAapH OpacHAary ma-
coara teHr [=2 M KyJqoura Tenr ne6 XHCOGJAHL.

/Kaso6: Opax = 7000 kKH/M?, 1. = 2450 kH/M2.
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6.60- Mmacanara ong

pee

M

6.60. Pacvaa kypcaTHIraniex iok- l
JlanraH  KywTaBp NPOQHATH KOHCOJ

GAJIKAKMHT KECHMHHM TaHjanur. Pyx- g g
caT 3THAraH KywleHHumH [o] = - . .
== 160 MIla, [t] = 100 MITa. 6.62- Mmacanara oun

Kagob6: xyurrap Ne 27,

6.61. KywraBp npodunnu Gajaka xyupananr kyd Qo 6yaranna
3ryBYH MOMeHT M TabcHpura Mocalb Jofinxananain. KoHcTpyxk-
UHAHH CHHall ydYyH OajkaHuHr Jofinxazarn 6ajxKara reoMetrpHk
yxumaur Moaean scagran. MogennuHr Gapua VJuaMJapH acJura
Kaparanjaa n Mapra KuupafiTupuG oJsuHrad. MojennH ciHalja
WUKJaHulunap Kuupafitipub oauHanu, 6y OGunan Oupra MoAenAars
s3ryBuH MoMeHT M; Ba kyHaananr kydy Q, Q2 Ba My nau Gup Xua
MapTa KHYHK. Mogesgaru 3ur kaTta ypHHMa Kydjanuuwiap (max
Ti) acJ HycXacHIarH to AaH KaHya ¢apy KHJAHIIHHH XHcoOJjanr,
Mkkana Oasxkagard SHT KaTTa HOpMaJ KyulaHuuiap OHp XHJ.

/Kaso6: Mogmennaru p,,T, Joiinxanarad GajJkajarufiaH 7 MapTa Ki-
YHK.

6.62. YuiOy HKKH BapuaHTHH TakKOCJaHr: a) Ba 6) HOpMaJ Ba
ypHuMa Kyusanuujgap OyiiHua MycTaXxKaMJHK LIapTHAAH Keanb
YHKHO BePTHKaJl TeKHCJIHKAA 3THJAHIITA HlJaignrad GajkaHunr
TYyfpH TYp1Oypyak TpyOGacHMOH KECHMH Y4YyH KeCHM yuuaMJaaph:
b=12 cM, h=20 cM, a=8 cM (pacmra Kapanr).

/Kasc6: HopMan Kyuaannuinap Gyinua MWKKH BApHaHT XaM Oup
XHJda MyCTaXKaM, YpHHMa KyuJjauuiujap Oyfiuua a) BapuHaut oil-
LaJy,

(t¢ =573 T,

6.63. Kysnouu /=3 M Gyaran yusapuiaH 3pKHH THpaJraH GaJj-
Ka TasHunappan O6up xua macoda a=0,7 m ra kyiuaran P=120xH
JH HUKKH TeHI TynjaHrad Kyujap OHJaH lOKJaH-
raH. Arap sTHJHIUrA DYyXCAT THIaAHraH KydJa-
nuwniap [o] =60 MIla Ba xupkuwra [t]=
=20 MIla 6ysca, KeCHMHHHI' MyCTaxKaMJIHTHHH
TekHpuHr. Kecum ymauamaapu (pacM, ara Ka-
panr): b=24 cm, d=20 cm.

Kypcamma. Slpum  goxpasHHr acocra HMcGataH CTaTHK
MOMEHTH:

6.63- Mmacanara oux
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6.64- macanara ouf

Tmax = 16 MI1a < 20 MI]a

6.64. Kymoun [ =4 wm 6y.ran,
xap Kaitcuc a = 0,5 M M uKKH TEHr
KOHCO/JIH GajiKa pacM, a Jarufex IoK-
qarad. Arap C Hykranapaaru ypuH- _ J—
Ma KydJaHuiuanp tc = 10 MIla 6yJ- ! Sl
ca, OajKaHWHT XaB(IH KeCHMHIAru "T’
SHT KaTTa HOPMaJ Ba YPHHMA Kyd- y; 7
JIAHWINAP KATTaJHrMHH  aHHKJIAHT. —L——b __-] b T
Kecum ymuammapy Ba C HykTanapra-
ya 6yarad macoda pacm, 6 Ka MM 6.65- macanara omHA
Japaa Kypcaruirat.

XKasob: Opmax = 70 MIla; Thy=11,2 MIla (8,=7 cv, J,=3370 cm?).

6.65. lllaknu Tedr éuan yuOypuakaaH uGopaT O6yaran GaJjika
KecuMu OGasauanury GYfiHvya ypHHMaA KyuJaHHULIAD BepTHKAJ Tall-
KHJ1 9TYBUWJaDHHHHT TaKCHUMJaHHU 3M0pacHiu sicanr. KyHpamaaur
Ky Q ¥x 2z 6yiinad hyHasrau.

MK asob: 0,,:=50,8 M[Ta<<60 MIla T
v

Luum Ypunma KyunaHRILNaPHHHT KYGDTIHCH KOHYHHrA KYypa, KOHTYD HYKTa-
Naplari TYNMHK ypHHMAa Kyunasuw fiyHanuw 6Vitnua AC ma BC éknapura Tyrpu
Keqand. KecHMIMHT ueTaaran uyKTacHaa 3ca y yubypuak ufKKucHra fiyHanrau ne6
KalyJ Kuminuity MyMkHH. JKypaBcKHiiHHHT T KechM 3HH O¥iliua TeKHC TaKCHMJaR-
rati acd ¢apas Kuaub unkapuaran dopmynack 6yiinua YK 2 ra napasaaen Gyaras
TAUIKHI 3TYBUHIAD T THHZ AHHKJANAAH.

2S5
= .
Jyb (2
Unsng b (2) na érran nxTEpHT HyKTa yuyH [032dMHT HEATpPa1 YKH y ra Hucla-
TaH CHIMHETIaH CTATHK MOMHT S°y = Fg4.25, WITPHXTAHTAH YY5ypPUAKHKHI 1032°H

2
-b(Z)(?h-—z),

(a)

Fo=

1 2
Sy=731t0 (hh" Z) (%'*'Z) = IZ—Q(ZT) (2K? -+ 3hz —92°).
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6.66- macanara oujl

Qs Q
T Iy 27,

YpHuMa Kyu/1aHilL1ap napabGonHK KOHYH Gyfiuua ysrapaan. YuOypuakHHHF HHEPUHS
bh3

(2 h? -+ 3 hz — 9 29).

T

MOMEHTHHH KYAMG Jy, == —— KyHHIaruHH XOCHA KHIaMH3:

36
T= 1Q (2 A2 4 3 hz — 9 22). ©)
3bh3 g
TenrnaMasn T MakCHMyMra TeKIIHPHS, YIUGYHH TOMNAaMH3:
dt

h
—=3h—182=0,6 = —;
dz YHIaAH 2 6

h
Hemak, Tyax =T, 2 == —- abHU yYOYDYAKHHHT YPTa UM3HFHra 2z HUHT Gy KHAMaTHHH

3 3
(6) ra KyinG, YIOYHH XOCHR KWIAMH3: Tgy == —ﬁ = —2';:9 . Kecum Ganaugmuru

6yfinua T 3MIOPaCHHH SCAQUl YUYH YarapyByaH 2z Ia fiHa y4 KHIAMAr Gepamus.

1) 0 tQ., 2, 0 3)z h 0
2=0;1=——; =—4h, 1= e T =
TERE T 3

JKaeo6: Pacmra kapanr.

6.66. Ilpodunn Gypuakauk 50 X 50 X b MM 6yaran Ganka BepTH-
KaJl TEKHCJMKJA STHMIIra HIVIaff#. Arap KecHMIard z ykka napad-
Jesa 6yaran kynaanaur Kyd Q =20 kH ra Tedr 6y.ca, KecuM 6yiiu-
Ya YpHHMAa KYWIaHHULIADHHHT TaKCHMJIAHMII 3MIOPACHHU SICAHT Ba yJap-
HUHr K HyKTajard KuAMaTHHM TOMHHC (F, = 20 MM) Ba Tmax (8 = 0).

Kgpcarma. Kupkuaran saemenr yuyn . M. Xypasckult ycysmu 6¥imua x
¥KKa mapasen lozaga 6yiiHua T KHAMaTHHH TOnmHHr (pacM, a). )KydTauK KOHYHH-
ra Xypa XyAau WyHAafd Kyynaunlliap Tokyaaap G6Viaal tabcHp KHAAdH:

b cos 45°

P Y
= — dz.
2dF COS45°5 2dz

=S Qsoy

—=, 6yHga S =
Y. yuna S

T

Ny

z

/Kaeo6: Pacmra Kapanr. 6) T, = 68 MIa; Tpu=- Qb - =100 MIla.
2J,V2
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6.67. Arap xecHMparua
KYHAa/MaHr Ky Q=
=160 kxH Ba yx z 6yitn1ab
nyHagran 6yJca, yd3maza
TacBHpJaHraf KYLTasp
npotHIb AE€BOPH Ba TOK-
yajgapuaa BYXKYAra KkeJsa-
IHraH ypHHMa Ky4JaHHI-
JapHHHT TaKCHMJaHHLI
anopacuHu scaHr. Kecum
ynuamaapu: b= 36 cwm,
h=40 cm, t=2 cm, 6= L J
=1,2 cMm.

Eaum: JKypasckuii ¢opmy-
Jnacy GyfiHya ypHHMA KyulaHHUI-

Jap KaTTaJHrM Kyidujparura Tenr
JleBop 6VAna6 TabcHp dTajlurain:

Q5%
7,62 yb (z)

TokuaJjap 6yinab TabcHp STaAuraH:
’

a

(a)

~

Y60 -—-
i
{
}
1o
tf~
t
1
i
—if *_-—4

e~ 4/ =

I\:
-t
&

T =

6.67- Macanara oMna

Ty, =¥
y Tyt

By epaa S°, S ~— KECHMHHHT HefATpal VK § ra HHCOaTaH CH/KMALHIAH KHCMHHHHT
CTaTHK Moueumapn. b (z)—0 — neBOp Ka/HHIHTH, {-— TOKYA KATMHIUTH Ba Jy— ke-
CHMHHHI MapKa3Hi VK y ra HHCGataH HHePUHS MOMeHTH, Y KyAHJarura Teur:

Sh—203 b’ (h——t)’] _ 124368 (36~23

y = 12 +2[ +b’2,“ 12 2\ 12
+ 36-2-19%) = 56700 cmé.

Kecumuutr sun b (2) =8 Ba TOKYaHMHI KAJHHJAHCH ! JoHMHHl Oy/araniza ypHHMa
KYWI4HHIIAD KaTTaAHTHHHHT yarapuuiy haKaT CTATHK MOMEHT KaTTaJHTHHHHT
yarapuuinra 60rauK 6ynann. lesopHuHr ToK4ajsap 6aaH TyTawrax }Kofiura Teruul-
Ju I Ba 3 HyKTajap yuyH

h—!¢
Sy 3=0b- —2— == 36,2-219 = 1368 oM.

4

Hefitpan yxaa €rran 2 HyKTa yyyn
(h—2¢ (h—21)
2 4
Tokuara Teruwan y a6cuHccacH HXTHEPUR HYKTA YIYH

b h—t¢ 36 38
t (2 y) - (2 y) S=8—y-

8 = 1368 4 18.9.1,2 = 1560 cm®.

Sz=smax=sl +

5 b
y =—;— na S’y = 684 cm?; y=;na S’y =

IleBopRa cTaTHK MOMeHT napaGona G6yfiuva, TOKuala TYFpH 4YH3HK Gyftuua
yarapagu. KywiTaBp AeBopHAarH ypuHMa KydWlasHULIAp KaTTajaurkh (pacw, 6):
Q-S,  160000-1368

Jy-8  56700-1,2
159
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QS, _ 160000-1560
Jy-8  56700-1,2

Tokuanap 6§iinaG TabcHp STaIHraH ypHHMa KyyJaHHWJIAp TYFPH UH3NK Ko0-
HyHH Oyiinua ysrapain, I Ba 3 HyKTajaap skHHHIArH 3HT KaTta KHitMaTaap Kyfiu-
Aarura TeHr:

= 3670 H/em2.

2 nyxTaja Ty =

Q-s'y __ 160000684
Jy-t  56700.2

Hepop 6yiina6 Q ra napanien TabCcMp 3TalMTaH VYDHHMA KyWIaHHILIAD OKHMR
TOKYa/apjia TeCKapH TOMOHMApra Ttapkanani (pacm, a). JleBopaau Tokuanapra yraau-
Tan HyKTasnapia T, Ba T, Maxa/lVMd KyulaHMUINap XapaKTepHra 3ra, IUyHHHI y4yH
MaTepHaIap KapUIMAHTH YCy/NIapHaa yJapHH auukja6 6yaMaiinu.

= 960 H/cm?

maxTy =

6.68. Dankanunr Kecumu Xap XWwl TOKY4anM KYyluTapp IUAKJSHAA
(pacmpa ynuamaap cm na Gepuirad). Arap KecuMZard KyHJaJaur Ky
Q = 180 KH ra renr Ba okopura HyHairan Oyjca, KYTaBp AeBOpH-
Aarn I, 11 Ba IIl Hykramappard ypHHMAa KywlaHHILAAp T, KHAMATHHH
Ba TOK4YaJjapAard (y ykka napajuies]) 3HT KaTTa YpHHMa KywlaHHIuJap
T, KUAMATHHH aHHKJaHr. [eBop Gajaupauru Gyiiuya T, ypHHMa Kyu.ja-
HHLIIAp Ba TOKYAJADHHHT 3HH OyiMya T, ypHHMA KydIarHILIapHUHT
TAKCHMJIAHHLI STIOpacHHHU SICAHI,

Kaeob: g, =12 cu; 7, | =102 MIla; 7, |, = 21,2 Mlla
T, = 19,1 Mla; 7, | =5,1 MIla; 7, ;;, = 9,5 Mlla.

6.69. Il-cumon makamarn Ganka (yiuammapd MM Ja) BepTHKa.l Te-
KHCJHK XZ 1a STHAMOKIA. XaBuih Kecumaa Qu.x = 120 xH, M, =
=50 xHwm; sHr Karra HOpManm Ba ypHHMAa KyuJaHHULIAD KHAMATHHH
aHUKJIaHT, JeBop Oananinury Gyiinua ypuHMa KywlaHHUWap T, Ba 1o-
PH30HTANT TOKYasap SHM Oyfivua ypHHMA KyudJaHHIIap T, SMOPacHHH
sicaur. Kanmah Hykrajapaa Ba Kaujail lozajapia YpHHMA KyuYJaHuuLiap
3HI KarTTa GYJ/HMIIMHH aHMKJIAHT.

/Kaso6:

gc=11,5 cm; 7, = 3750 cm%; Opux = 153 MIa; oty = 9,6 MIla.
(/ nykraad); max T, = 21,2 MIla. (3 nykrana); T, = 14,4 Mlla.
(2 nyxrapa); max T, = 76,5 Mlla (¢ nykraga a = 45°)
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6.68- macanara oun 6.69- macanara oHa
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6.70. lpennep Ne30 6uxpamru
SHI KHYHK OyJran TeKHC/HKIA X3
Ja 3ruAMoKna. Arap KecHMparu KyH-
Janaur kyu Q =65,4 kH 6yaca Ba
VK £ Gyiiab iyHanca, Aesop 6yinad
pa TOKYajap Oyisiab TawscHp KHJa-
AMFaH YpUHMA KywiaHMuIap T, Ba
T, HUAr 3mopacHHy fcadr. Tokda.

JIApHHHI KaJMHJIHTHHU V3rapMac ned
xuco0s1ab, yJAapHHEr KUSJIMTHHE XH-
cofra OJIMaHr.

JKaso6: max 1, =61,3 MIla,
max T, = 56 Mlla.

6.71. a) Arap P =200 xH, /=4 M Ba a =0,6 M 6yaca, cxema-
Jla KypcaTHJraHuieK IOKJaHTraH TYFpH TYpTOypyak TpyOacHMoH GasiKa-
HHHP XaBQJIM KeCHMMJArH 3HT KaTta HOpMasj Ba ypUHMa Ky4JaHHINIAp

6.70- macanara oug

=280
! }

8

6.71- Mmacanara onpg

KaTTaIHCHHA aruKIanr. ) KecuMmHMHD BepruKkasl Ba TOPH3OHTaN Jenop-
Japi Oyitia6 ypuHMA XYWIAHHIVIADHHHT TAKCHMJIAHHIL 3SnIOpaJapHHH
acaHr. e) Arap pacM, 8 Ia KypcaTHiraHuieK TpyGaHUHI MAacTKH TOpH-
30HTal AeBopHia Gyitlama KMPKMM KHJIHHCA, T, Ba T, 3MkOpajapH KaH-
Jafl y3rapilIMHE aHUKJIAHT.

JKa806: a) Opmay = 156,5 MIla, 7., = 36,5 MIla 6) Pacm, 6 1a t
smopajapin H/eM® Ja Kypcatvaran. B) YarapMaiin.

6.72. Arap -kecuMpary KyHpangaur xyu @ =160 xkH 6§.sca, Bepru-
KaJ TeKUCJMKAA STIMmra MIviaiiuras 1onka fAesopan Oallka yuyH
YPUHMA KYWIAHHILIAPHHHI TAKCUMJIAHMII SMIOPACHHH  scaHr. BaskaHuHT
KecuMH ToKuyaJapu Oyxuiaran ieentep 1uakauia (pacm, a). Ilpoduab
LEBOPJIAPHHUHT KaMuHIurd { = 4 MM, ymuamu a = 20 oM.

Arap pacM, 6@ Aa KypcaTHiTaHujeK MIBE/VIEp TOKYacH TallKapura
Oykuiran Gysca T, Ba T, SMIOPACHHHHT KATTAJIHIH BAa KYPHHHIIM KaH-
Jait y3arapapy?

Kasob: 1) Tnax = 763 MIla, © smopacu pacM, 6 Ja KypcaTHIraH,

2) Tpax 630 MIla smopaci pacs, 2 Za Kypcartu/irat.

11—388 161
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6.72- Mmacanara oug

Gt s, — 6.73. a) Tokuyanapra mnapanien

A 4 TeKHWCJHKIA STWIHIIra HUUaignrad

T T/ ﬂ,.(? ? I0TIKa JIEBOPJIH HOCUMMETDHK KyIuTasp
Y il i jo | YuyH KeCHMHMHI STH/IMUL MapKacH
< —_— <" BA3WATHHH AHHKJAHF Ba YPHHMA Kyu-
b JIAHUIIIAPHUHT TaKCUMJIaHHUI 3Mopa-

? \
23t
, : Jgapuan  acaur (Q=350 kH 6y.ca).
L *““’/“L“_ o —l I(e%m ynyamaapu: b = 36 cM. bly =45
‘ ‘f)" M, by,=30 oM, { —1,=2 oM,
=1 cm,
6) Eunm HaTmkanapuian doina-
Januf, CHMMETPUK KYLITaBp Ba TaBp-
HHHI STHJ/IMII MapKa3d Ba3HATHHH aHMKJAHT.

6.73- Macanara ouj

Kyp-amma. Bapua ypuuma Kyuranuuuiapuunr stuniw mapkasa A ra mme6atan
MOMEHTH HOJITa TEHT/IMTH wWapTHra Kypa (pacmra kapaur) Qqly == Quly Gyuna Qy =
= f T, dF Ba Qy= j T dF Ba . M. JKypasckuil yeynu 6y#uua aHMK/IaHaQHraH TOK-

Fl T
Yajapjard ypHHMa Ky4JaHHILIap

Qs Qs t, (o}
T = BaT,= 6 Sh="L|—_ ;] SO
T yi1 e y*la ¥ ePa 2y o\ & P )

6ynrann yuyH <y, Ty Ba dF Hu 2z opkamu HMboganab, Q; Ba Q, HH TONAMH3, CYHIpa
Q1 + Qz = Q sxannuruuu xuco6ra onuG, €; Ba €, HH XaM TOMaMH3, ey ~- &3 = h,.

JKaesob: a) e, = — g = 8,7 ¢M; Tpay = 45 Mlla
-0
1—!——‘—5
iy b5
6) cuMMeTpHS ABYyTaBp YuyH (by = by) €; = 0,5 hy, TaBp yuyH
(by = 0) e5 = 0.
6.74. 6.66 Macasajma Kypuarau TeHr €HJH OYpPYaKJIHKHHHT 3TH-
JIMII MapKa3u BasHsiTHHH TOMHHT. Toxkuasapaaru OypH/IHLLIAPHH
xucobra OJIMaHT.
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6.75- Mmacanara OHI

JKaso6: IDruanil mMapka3n ypHHMAa Ky4JapHHHT, SbHH TOKYa-
Jap YKJAapHHHUHT KeCHIIHII HyKTacHAa €TalH.

6.75. BepTukas TeKHCJIMKAA 3THJHUIra HWJIaHAHrad loNKa J1e-
BopaH 6ajKkada KeCHMHHMHI STHJHII MapKa3W Ba3HATHHH aHHK-
aanr. Arap Q=70 kH, xecum 3ca paanycH r=25 c¢M Ba KaJHHJIHTH
6=0,25 cm 6yaran joupaBuil spUM XaJKazaH wuGopaT 6yica
(pacmra kapasr), npoduab OGyiinua ypHHMa KyuJaHHUIJAPHHHT
TAKCHMJIAHHIU SMIOPAacCHHH XaM sICaHr. Arap KecHM KHDKHJTaH
xanka KypuHuwuaa 6ynca (pacwm, 6), e Ba T,,, KaHuait yarapanu?

E« um. Srmwamw Mapkasu y JKaa, Macanan, A uykraga éraan. Arap KyHaanasr
Kyu Q 3ruauil MapKasM opkaaH yTca, KecuM Gypanmaiin. Q KecHMIar# ypHHMa
KY4JJaDHHHI TE€Hr TabCHP ITYBUHCH 65’J11‘3HJIHI‘H YuyH 6y KyuJjaap MOMEHTJADHHHHT
AHMFHHAHCH (TeKHCAMKAArH McTajdral HykTara HucbGartad) yma Hykrara nuc6ataH
KyHaajnanr Kyd momentnra tenr. dT° (dT=t dF =18ds); Ky16 cupatuna 0 HyKTaHH
KabyJa KHANG, Kyfinaarura sra 61amus.

= Q-8 1 o

Qe=\dT .p= _y_-ép -dS, Gyuaan e= — | 8°.-p-dS (a)
: 5 Jyd Iy

Spum Xanka yayn (pacM, a) p=r, dS = r-d@. Kecumnuur y YKka nucGatan CHI-

KHETTaH (WTPHXJAHTAH) KUCMHHHHT CTATHK MOMEHTH KyAujarura Temr.

/2
8%y = (zdF = S‘ (r sin @) 8, dp = r2 § cos ¢.
Fo ®
Kecumunuar yma ykka HucGaTan MHepUMST MOMEHTH
/2
ar3d
Jy={ 2ar=2 [ ( sin op ordp — ;—
F 0
0 HyKTajaH STuiHII Mapka3uraua Gyaran macoda:

/2
]j\ 2
e = — Soypds-:—f r26(05(p.r.f.d(p=—='—=_=31,8 CM.
Jys' be Jy ¢ 3,14

Heranran HykTazars ypuHMa KywJIaHHUIAD KySHIArHra TeHT:

QSy Qr2.cos @ 2Q cos @ 2Q
T=—- = = 5 Tmax = =
Jy+d Jy nrs n.r-8
2.70000
=——————— =715 MIa.
3,14.25.0,25
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6.76- Mmacanara oug 6.77- macanara onjg

KHpKHiran xanxa yuyH (pacM, 6) KyRMAaTHHH XOCHZ KHAAMH3:
S§%y =r2.8{l —cos @); Jy =ar3y; e =2r =150 cem.
Tmax KHMEMATH y3rapmailiu.

6.76. 6.75 macana eunmu HaTHKajJapuuan ¢oinananué (¢op-
MyJia, @) pacMAa KypcaTHJATAH IONKa AeBOPJIM LIBeJJeDHHHT 3THAHLL
MapkKasH Ba3UATHHH aHukjadr. Kecum Yauamnapu: h=200 mum,
b=80 mm, 6=05 mMM. Arap Kecumaaru kynpasaur kyd Q=60 kH Ba
2 YKKa mapaJJes fiyHaaran 6yjca, sHI KatTa YpHHMa KydJaHHII-
Jap KHAMATHHH aHHKJIAHT.

h
Kygpcamma. Hesop yxuia kyt6unm O HyKtaja TaHaaG p = 5 o 8%y = (b—

h
—y) 6—2- HH XOocH1 Kuramu3. KecHM HHeplud MOMeHTHHM XHcoGnaraHja TOKYanap
103a1aPHHHHT XYCYCHHl MHEPLIHA MOMEHT/IAPHHH XHCOSra OJIMaHr.

3 b2

) 6. | =
Aaso 66+ h

= 2,82 cM; T, = 68,8 MIla

6.77. IOnKa neBopsau GasKaya BepTHKaJ TEKHCJHKAA 3THJIHLITA
HUIJIAANTH. YHHHT NPOOHAH KOHTYPH 6YHuuya ypuHMA KyuJaHHUI-
JIADHHHT TAKCHMJAHUII 3MIODACHHHM Ba KECHUMHHHHr 3THJHIL Map-
Ka3d BasHATHHH anuxmaaur. Kecumparu xympanaur kyy Q=10 xH.
Ilpodbun yauamaapu: a=30 mm, §=2 MM Ba a=45°. KeCHMHHUHT ¥y
VKXa HucGaTtan uHepuus MoMeHTH J =237 cmi

Kijpcarma. KyT6HH TOKuaNapHHHT KecHIUraH HyKTacH 0 fa Tamna6, 6.75 maca-
Jnajgara ¢opmyaa (@) aad bolifanaHuur.

Kago6: Imopa T pacM, 6 Ja kypcatwirad, T, = 51,2 MIa, Ty, =
= 70,2 MIla, e = 2,3 cm.
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21-§. druapmparn 6om xywnannmaap. baakanapHuur
MYCTAXKaMJUIBHY TYJHK TeKLIHPHI

6.78. BepTHKaa TEKMCAHKAA ASTHJAHIIrA HUIAHARTaH TYFPH
TypTOypuak Kecumau Ganxkauuur C HyKTacHparx 6ol Ky4/aHHIL-
Jap o; Ba 63 HMUHI KaTTaJurd Ba HYHaJMIIMHU aHHKJAaHT. Kecum
Yauamiapu: b=5 cm, h=12 cm (pacmra Kapaur). Kecumpaaru
srysun mMomedT M =12 kHwm kynganaur kyu Q=40 xH.

JKaesob: 0,;=51,2 MIla; o;=—1,2 MIla; a=--8°20".

6.79. Kywrapp npoduian Gaaka Ne 27 XOZ Tekucaukaa 3TH-
jqulira Hwgaian. XaBuu Kecumjaaru aryBum MoMeHT M=—48,5
kHwm, kyngaaanr kyu Q=—137 kH. Xas¢pau kecumaaru C; Ba C;
HYKTaJapjars 60l Ky4JaHHLJIapHHHF KATTaJHTHHE Ba HyHaAJIMILHU-
HM aHaJuTHK Ba rpaduk ycyaxa (Mop poupanapun épramuna)
anugaaur. Hykranap C; Ba C. aeBop ykuaa €ragm (pacMmra Ka-

aHr).
P JKaso6: C, nykraga o, =156,5 MIla, 0, =— 35,5 MIla, a=25°30";
C, nyxraza o, = 35,5 MIla, o, =— 156,5 MIla, o = 65°30’

6.80. TpyGacumon Tyrpu Typ16ypuak KecuMmaum Oanaxa (pacM-
ra Kapamr) BepTHKaJ TEKHCJAWKAA 3THauuira uwaafign. Kecumaaru
sryBun  MoMent M =76 kHwM, kjnnanasr kyu Q=360 xH. Kecum
Vauamaapu: B=12 cm, H=20 cm, =2 cMm, 6§=1,5 cm. TopusonTadn
Ba BEDPTHKaJ JeBOpJap TyTallyBIAApHHHHI KaHjaall HyKTaJgapuia
(C éku D) 6o uy3yBuYY KYUJaHHIWIJAPHHHT KaTTAJNMULH HT KaTTa
KHEMATra 3ra 3KaHJMICHHH aHHKJIAHT. .

JKaso6: Hyxra D pa (max o, 142,7 MIla, max o,= 159,2 MIla).

6.81. Kywraep npobunnu Gaika Ne27 yunapuiaH SpKHH TasHrad
Ba JIEBOP TeKHCJHrHAa P Kydy Ouiad tokJjaHran. Kyu Kysaou [ ypracura
Kyiduaran. XaeuH KecHMAa 3HT KarTa HOpMaJ KYYJaHHIMIAP Opax Ba
uyy3yBun Ooul Kyunauuuwiap o; (AeropHurr C HyKTacHia YHHHT TOKYa
OusiaH TyTalraH 3Koiinna) 6up- OHpHra TEHIVIMK LiapTHian Keanb uukub,
6ajKa KYJOUMHHHT KaTTAJdHIHHH aHUKJAHT. Arap Op,, = 156 Mlla 6y.1-
ca, P KyY KaTTaJUI'HHH XaM aHuKJaHr.

/Kaso6: | =150 cm. P =155 xH.
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6.78- Macanara ong 6.79- Macasara oug 6.80- Macanara oua
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6.82- macasara oHg 6.83- macasnara oun

6.82. Yunapuman 3pKHH Tasinran 0OaJjika BepTHKaJ TEKHCJIHKIAA
HKKHTa Tymiauran kKyy P=70 xH Gunau oxnaurad (pacmra xa-
panr). a) Pyxcar stunagurad Kyunauuuaap [o] =160 MIla Ba
[t] =100-MIla 6ysca, GajkaHHHT KYWITABpJH KECHMHHM COpTa-
MeHT 6yifinua Taunaaur. 6) C HykTaga Ganaka ygura a=30° Gypuak
OCTHOa KHsi érrad 1o3a Oyfinua HOpMaJ Ba YPUHMA KyYJaHHIIJIap
KaTTaJMUrHHU aHHKJIaHr. C HykTa 0anka OGanaHAJHUCHHUHT 4YOpak
KHcMHAa P Ky4 ocTHAA KecuMIaH YHIPOKAA OJIMHLaH.

Kgpcamma. Kust 103a 6yiinya C Hykraga KywiaHmuwiap Kyfgard dgopmyaanap
6y fin4a aHUK/JIAaHHUIA MYMKHH!

. . Ty—0y
O, = 0, cos? a0, sin? a — T, sin 2a, T, = 5 sin 224~ T,..cos2a,

e

6yHna 0y = 0,, 0y =0, T, =1, & —0, HyHanuuu OuAad 103ara YTKA3WIraH HOP-
Mai1 opacHiary Gypuak.

JKaso0: Kyurrasp Ne2l 6) o, = 67,3 Mlla, 7, = 61,6 Mlla.

6.83. Kyjqouu /=4 M 6y.raH, uKKy TasgHUYAa 2pKHH €TaguraH Ba
ypracura P=150 kH xyu xyiuaran xywrabpau 6aska Ne 40 HuHr
C HyxTacHgard HopmaJ, ypuHMa Ba 6OWI Ky4JaHUULJAp KaTTaJH-
ruHg aHukJjganr. C HykTa P Kyd4 OCTHAa YHAAH uyalpokaa Ba HEHT-
pas xataamgan 10 cM okopupogia éraad. baaka ygura 30° gua-
JUKAary 103a Oyiinua yura C HyKTajars HopmaJ Ba ypHHMa Kyd-
JaHHLIJap KAaTTAaJUTHHH XaM aHHKJAaHT.

——
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6.84- macanara ouf
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Kipcamma. 6.82 macanara kapanr. 0y Ba O JAPHHRT KHiiMaT/1apH ManiyMm Gya-
ranfa yw6y ¢opmynanap 6yiinua 0, Ba T, JJaOCORTHHA XHCOG/all MYMKHH:

0,— 03

0, = 0; cos? a| + 03sin? a, T, = sin 2a,

6ynga o — 0, jtyHaamun Gunan lo3ara YTKa3WIraH HopMan opacuiaru Oypuak.

Xasob: o, = 79,2 Mlla; 1. = 24,8 Mlla; 6, = 7,1 MIla;
0y = 86,3 Mlla; @) = —46% o, =— 41,2 Mlla; 1, = — 46,7 MI]a.

6.84. Yunapu 3pKuH THpaJral, Kynoun [=6 m 6ynaran Oankara
uuteHcHBanry ¢=950 kH/M Ny TeKuc TAKCHMJIAHTaH SXJHT 0K Tab-
cHp KuJaaad. DajkaHWHT KecHMH — TOMOHsapH b=15 cM Ba h=
=40 cm au TYFpu Oypyakam TypTGypuak. YUan rtasHu A nanH a=
=0,1 M Macodana oanuran KecuM l—1 6uaaH HefiTpasa KaTjaaM
KecHUIraH JXoijaa érraH HykTa n, opkajal yTtaaurad Ooll Xyuja-
HHLLJIAp G; Ba O3 TPAEKTOPHAJADHHM sicaHr* (pacMra Kapalr).

Exwum. o) Ba 03 TpaekropusapuHu fcawr yuyH xap 10—20 cm na xecumiap
YTKasull Ba YJAPHHHM Xap KafcHcHAa 3ryBYH MOMEHT XaMAa KYHJaJaHr Kydu KaTt-
TAAHKJIADHHHE aHHKAAlll KepakK.

10X cHMMeTpHK 6yJranu ysyn GaJjKaHUHT ADMHHH (MacajaH, yanm TOMOHHHH)
Kypu6 uukuul xupos. Bow xyuramnuuiaap TpaekTopuanap scallnd Gepuaran HyKTa

ny paH 6ownaiiMs.
Bankaruur nefitpan ykMga ¢ = 0 (cod cumkuur) 6yaTaHH yuyH Oy Ba O3 Ganka

. T
yxura o = 4 45 Gypyak ocTupa NiyHaaran. JHim tg 2a = - 9KaHNHTHHA Xucodra

omu6, (6 =0 Ba 1>0)20 = —90° pa o0 =— 45° Hu Tomamu3.

Hykra n, npa tonuaras o Ba i yuaauwsiapunn kywey kecimmap A —0 Ba 2—2
(HyKTanap n, Ba n,) GuiaH yupalryHua JaBOM STTHPHA, 1y HyKTalapparu 6oim Kyu-
JNaHUUIAPHAHT HyHaMMusapusy Tonw Kepak. MacanaH, HykTa ng ydyH KyAHAars-
JIapHH TOMaMH3:

920 _ 506 ., 500,20

2 2 ’

= 29 kHwm.

g 15407 000 ot
TR T o
YK y nan nyxra n, rava 6yaran macoda z, = 10 CM, KECHMHMHT NaCTJa TraH KHc-

MH CTATHK MOMEHTH
ny b (n2 ) 15 (402
S e ——~—z)=—[——102 | =22 3,
y 2 (7 / P 2 ) 50 cm
Hyxra n, aarn HopMan Ba ypuHma KyuJaHHIap
Mgz, 29.10%
O =7 =
Jy 8. 105
Qs _140000-2250
T Jb - 8.10%.15

-10 = 360 H/ewm?,

T == 260 H/cm3.

* Y, -
Myunanuwnapn xap KaficH ByKTala o) KH O AyHasnmiaapy  GHJaH MoOC
TYWaAHTaH YH3HKAap OOl KyyJaHHWJIAp TPAaeKTOpHAJNapH Ae6 atajald.
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Hyxkra ns Aa 0; HHHT fymannumy Gypuak Gunan GeslWiaHaaM:

2 2.960
tg Qop =— — = — oy = L4, 20y =—55°10" ba @y =— 27°35",

Upsnk oy HH my 6ypuak octHaa 3—3 GHjiaH KecHIITYHYa Ba XO0Ka30 NABOM 3TTH-
paMu3. JHAH HYKTa Ry ra Kejdcak, M=0 Ba 0; uuHr AyHaAUIIK —45° HH TAWKHJI
khnagn. Kecum A—0 pan GeBocura YHrpokaa I1okopu Hykra Ko na O, BepTHKan
fyranran. XocHa GYAraH CHHHK UH3HKJapra PaBOH 5I'DPH YH3HKHH uK3HO6, GepHJraH
HYKTa #; OpKalu yTaAuras GOl Ky4YnaHHU Oy TPREKTOPHSICHHH TomaMH3. Bom kyu-
JI4HUILI O3 HHHT TPAGKTODHACH XaM XYAAH LIy Tap3fa TONMJIand, GYHH MYCTakuJ
6aKapUIUHHTH3HE TaBCHS KHJIaMH3.

JKaso6: Pacmra kapanr.

6.85. 6.84 macana mMabIyMOT/Japura Kypa Hefirpai kariamgan 10 cM
IOKOpHJa €rraH KecuM 2 — 2 JarM HyKTa n, OpKAJH yTaadrad Gour uy-
3yBYIH KYHJIAHUII O; TpaeKTOpuAcHHH sicaHr (6.84 macamara ouf pacmra
KapaHr).

/Kaeo6: n, yxaa o, HUHT TPAaGKTOPHSICH KHAIHK Gypyard ropH3OH-
Tan Ouiaad 117° 35 #u tamkun kuaagu (Coar MHJEra Teckapu iiyHa-
JIHNIAA).

6.86. IlpeccHuHr MKKM TadgHuyuza 3pkHH &Tran KywTaBpau 6aJj-
Ka N 20 Oaaka KyJo4d ypracura KyAugagurad Tynaasrad Kyd
P=30 kH gna srunuwra cunaamogaa. jacTHk aedopManugaap
3JIEKTP TeH3oMeTpJjap (KapMJHK AaTYHKJIapH) é€paaMuia yauya-
Haau. Ynap Ganxa yxura 45° Gypuak ocrtuza €rrad meflTpasa Kart-
Jamjary uyKradapra Oajka KYJIOUHHHHED uopaxJ/JapHra EnumTH-
puaras.

Arap yauam ac6o6u likajacHia XucoOJaHamurad Xxap kaiicn
IOKJAHHUI NCFOHACHHHUHI TEH30METPJAap KypcaTajurad YCHIIH yp-
Taua An=10,6 6yauuaManu, acGo6 OyIMHMACHHHHT KHEMaTH 3Ca
(uuc6uit ysaiium OGupauknapuna) ¢=1,10"%Hu Ttawkun KHica,
6aska Mmarepuaaueuar Ilyaccod KO3 QHUHEHTH KaTTaJUTHEH
aHHKJIaHT.

Kjpcarma. JaTunknapHuHr KypCaTHLLIapH OVHH4A V/IY4aHTAH MaTepHaJHHHL
HHCOHil y3alHuin egs=C-An Jrunaérran GaJkaHHHT HefiTpaj KaT/aMHAard HyKTa-
Japia martepHa’j cod CHXKHIL 1apoMTHAA ETraHJHTHHH XHco6ra onub Ba €45 HH
Gow KywIaHMILIAD Oy Ba O3 OpKaax Hbponanad, Ilyaccon KodpdHLHEHTH aHHKIA-
Ha/lUraH TeHrJIaMaHH OCOHTHHA TY3HII MYMKHH,

Kaso6. n=0,3.

6.87. Yunapunan 3pkuH Tasirak, kKysaoum [=3 m OGiaran
6anka O6HD TeXHC TaKCHMJaHTaH aXauT 10k ¢=10 xkH/M xamaa
TasiHuJgapaan OHp XUaA a=23 M Macohana KyAuaraH HKKH TeHr Ky4
P =160 kH Gus1an 1okaanran (pacmra Kapaur).

Arap uysuasiu Ba CHKHJHIUTA pPyXcaT STHJAAHTAH KydJaHHII-
gap sruanmzaa  [o] =160 Mlla Ba cwmkumiza [t] =100 MIla
6yJca, GaJKaHHHT KYLWITABPJH KECHMHHM TANJAHT XaMaa 3Hepre-
THK2 HasapHuscuaaH QoipanaHu® KaGyJ KHJMHTAH KeCUMHHHT MycC-
TaXKaMJIHTHHE TYJHK TeKIUHPHHT. KyliTaBp TOKYaJapHHHT KHSJIH-
THHH XaMjaa AeBop OuJiaH TyTalurag Koljapiarn YTHLLJIApHH XH-
cobra oJIMaHr.
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6.87- Mmacamnara oup

E4um. Smopanap Q Ba M pacwm, a na acanrad. Q.= 175 KH. (tasnyrap yeru-
xarn kecumnapaa), My, = 59,5 kHum (xvaou ypracuia). IrHIHWCa MYCTAXKamaHK
WaPTHIAH KyHRHIArHHH TONAMMS.

My, 595106 .
W > —ToT = gopo =372 o

Arap kecum Gapua mycTatkamiHK WIapTJapHHH KAHOATJAHTHDCA, copTaMeHT GYilyua
KywTtaBp Ne27 (M = 375 cm3) TyFpu Kesanm.

Qnmx'Smax

CHadKMIITa  MYCTAXKAMJIMKHH TEeKIUMPHUI. T, = - T8 < [7]
"
Kymrasp Ne27 yuyn J,, = 5010 cm’. Spax =210 cm?, 8 = 0,6 cm. Hemax,
175000-110
Toag = e = 122 MITa > 100 MITa,

max 5010-0,6
CukHiIITa MyCTaXKaMJIHK [UAPTHra pPHOSl KW/IHHMAras, npogHI HOMEPHHH KaTTasail-

THPHW Kepak. ['eoMeTpHK XapakTepHCTHKACH Jy = 7080 cM, S, =268 cm. 0=
=0,65 cm, £ = 1,02 cm Gyaran kawrrasp Ne 30 HM Kypamu3.
QS 175000268
T, = = ~
max = [, -8 7080-0,65
(¥1a xyunanmu 29) pan xaM, GyHra &yt KHHI MyMKuH).

Bomw kyuraHdwmap 6yitHua MycraxKasauked Tekumpuur, N =M_. ., Q=Q,«
6yaran xaBbaH Kecumiapia OajJka MaTePHATHHMHT MyCTaXKaM/AMTH TabMHUHIAHTAH.
M=M_.,. Q=0 6yaran kecuwaa Q =Q_,., M =0. by xecummap yuys Gouw
KywIaHHuiap OyfiHya MyCTaXKaM/IHKHA TeKUIMDHII 3HC KaTTa HOpMan B1 3IHC KATTA
yPHHMA Kyua1aHHuitap Oyimua TeKumMpuurtaH Hiopar 6yaaxm. M << M, Ba Q<<
<< Quax OVica XaM Kyu OCTHIACM KeCHM 3HI XaBP/H GY/I4IIH MYMKHH, JIEKMH yJaap-
HHHI OMpranuKiard TabCHPH caMapacH eTapauya KaTTa 6yaraH HyKranapiard I0Xopu
KyWIaHHILIADHH XOCH! KHIMIW MyMKHH. DyHfaif HyKranap KVLITaBp AeBOPH TOKYacH
6unax Tyrawmran xofigarn C; Ba C, Hykrasap GYJHUIM MyMKHH. AATHATaHIapHH
TaCBHpJaii{uran 3moparap ¢ Ba T pacM. 6 aa geatupuiarad. Hygranap C, sa Cy yuyn
6ol KyulaHHuIap 6YHHYA MyCTaxKam/IMK Hasapuacwuuer IV (sHepreruxi) ra MyBo-

(MK MYCTAXKAMJIMTHHH TeKLIHDAMHU3.
Kyu octugary xecumaapia M = 52,1 kHu. Q = 17,2 kH (3Topanapura Kapaur).
h

30
—t= 7—1,02 = 13.98 cmM;

= 101,8 ~ 100 MITa.

C HyKranapaaru Kyuylasuuinap 2, = e
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6.88- macanara onpg

. 6§ [ h 2 13,082
Sy = Smax = 5\ —1 = 268 — 3 =0.65 = 204 cm3);
M-z, 52100102

. =
Jy 7080

Q-S, 172000-204
= = = 76,3 MIla,

¢ Jy -8 7080-0,65

1V mycraxkamauk nasapusicn Gyiimua XHCOOMHl KyuTaHuwinap:

oy =) o2+3 12 =)/16313.76,3 =168 MITa> 160 M.

c 13,98 = 1030 H/cm2,

T

Hykranap C, Ba C, anr xashau myktanap 6yamS uMKid. Yaapna 0)1‘V =168 Mlla.
VYr1a kywnanuw 5 9 ra Bya KYUMI myMKuH.

6.88. 6.87 macasa MabJAyMOTJIapura Kypa Kyd TarHgard KecHM
aa (Q>0) xywraspau npobuab Ne 30 6ananaauru 6yiimua (VK 2
6yinab) sHr xaTra GOl KyuJaHHUIJAPHHHT TaKCHMJAHHII 3MI0pa-
CHHH $ICaHT. ‘

Kypcamma. 3mopa 0, uu Kecum Ganaupaurn 6yiinya GUp HeuTa HYKTa YuyH O. T

Ba 0, = 0/2 - ]/(0/2)3+ 12 KuilmMaTaapHu XHcoSJaul #yaM GuAaH Acalll MYMKHH, Je-
KHH MacajnaHH paCM, @ Aa sicaidral ¢ Ba T 3MmopanapiiaH ¢oiifananub rpaduk ycyiia
€UHII OCOHPOK.

I'papuk yeynna scawra VvV (0/2)2 -1 wupozann xaremiapu o/2 Ba T ra
TeHI Gyaran TYFpH Gypuakju yubypuak THIOTeHY3acH CubpaTHAA Kapall MYMKHH, Y
Xoa GMp MacliTaGia sicaaraH ¢ Ba T Jap FpagukJapuiaH G/2 ra TeHI KeCMaHH
o6, yHra yubypuak a b ¢ runoteHvaacu bd==bc ra TeHI KeCMaHH KYiamu3 (pacm.e),
OyHHHT yuyH pacM, 6 pa KypcaTwiraHuiek 6y kecMa bc HM TOpu3OHTANTaua &fmi
kudos. Toxuanap geBopra TyTalraH XKofrapia sicanrai rpadHk LWapTJH KypcaTw1-
raH.

Mlynsen KU3MKKH, arap Tmax = Owax OVica, rpaduk D HyKTa SKHHHIA MaKCH-
MyMmra sra 6yaanu.

/Kaso6: PacMm, 6 ra kapanr.
6.89. Arap uysuiHil Ba CHKH/HMIUTA DyXCaT ITHJNAJUCaH KydJsa-
AMlLIap sruanmaa [o] =160 MIla Ba kupkumaa [z] =100 MIla
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6.89- Mmacanara oux

6ysica, pacMaa KypcaTHJATaHHJEK IOKJAaHraH KYWITaBp KeCHMJIH
KOHCOJT 6afika KecUMHHM TaHjaur Ba IV (sHepreTuk) MycTaxkKam-
JUK Hasapusick Oyifinua MycTaXxKaMJHKHH TYJHK TEKIIHPHHT.

Mop Joupanapunu sicamwr Hyau OGuian €KH aHaJHTHK ycyJaaa
pacM, 6 ga KypcaTuarad Oell HYKTaHHHI Xap KakcHcuaarua Gour
Ky4yJaHULLIap KATTaJUIH Ba HYHAJ/JMIUMHH XaMm siCaHr XaMjAa arap
P=140 xH, a=0,5 M, [=2,5 M 6ysca, uan TasHy ycTHaa Oajka
KeCHMH YYyH o; 3mopackHHd scaur. 6.88 pa 6.89 wmacansanapuna
OJTUHTAH O] 3M0panapd KYypHHHIIMHH OGUp-GHpHra TaKKOCJaHI XaM-
Ja o) 3MIOpPacHHH YekJaHaurayg 3rpd UYHSHKJIADHHHT KabapHKJHTH
HyHanuyu opacuparu dapkHuHr caGaGUHH TYLIYHTHDHHT,

/Kagob: Kecum — xjurasp Ne30 a: o)V = 166 MIla.

Omiopa 0; pacMm, 6 ma KypcaTuiras.

6.90. Kysoun [=3 M Oyaran tpyGacumon TYFpH TypTOypuak
KecUMJIH 0aska yuJapHiaH LIAPHHPJAH TasHrad Ba Xap KaHCHCH
rassHugan a=0,5 m Macodara xyfiunran P=28 kI nu Tenr Kyu

i 687
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6.90- macanara oug
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| 6unaH tokaanras. Kecum yauamiapu

% % 1 pacMaa cM ga GepHJras.
7 o IV (3HepreTruk) MyCTaxKaMJIHK
S &  HasapuscupaH ¢oHnanannb, KecHM-
N ‘ HHHT MYCTaXKaMJHTHHU TYJHK TeK-
i J LUIMPHHT, PYXCAT 3THJAAMFaH KyuJa-
240 7 nuwsap [8] =160 MIila Ba [r]=
Y e300 —— 100 MIla. Kecum xoutypu Oyiinua
6.91- Mmacanara oun 6o KyuyJiaHHULJIap T Ba T2 HHHI Tak-
CHMJIAHKLI 3MIOPAJADHHH XaM SICaur.

/Kasob: o, = 153 MIla; 7, = 68,7 MIla; o) = 1598 MIla

Sniopa 0y, pacM 6 Ja KypcaTJraH.

6.91. Arap pyxcaT stunaauran Kyuaanuwaap [o]=100 MIla
Ba [v] =70 MIla, xaBdau KecuMAaru sryBud MoMeHT M =
=600 kHwm, xynnanaur kyu Q=300 kH 6Gysca, eurua KoTHIIMagaH
KHJIMHIaH Ba BePTHKAJ TEKHCAHKIA 3THJAMLITA HIJaétran GaJka-
HHUHT MYCTaxKaMJHIHHH TeKWHpHHr. Ilyaccon kKoaduUHEHTHHHHT
Kartrajquruin p=0,3 ne6 onud, sHr Karra miCcOHH AedopmauHsaap
Hazapusacu (Il Mycraxkamawk Hazapusicd) nad (ofirasaHHHT.
Pacmpa kypcaruiran kecum KoHTypu 6yiinua 60w KyusJaHHuULIap-
HHHr TaKCHMJIQHHMII 3MI0paJjapHHHM XaM sicaHr (ysnyaMmJjap MM aa
6epunran).

Kasob: o, =721 MI[la. 1 =41,1 Mlla, ol = 69,2 MIla
(BeprHKan AeBopsiap OWJaH TyTallyB HYKTaJapH OJIAMAQ TOPU3OHTAJ
TOKYaJIap/a).



7-606
ATUJULIOATU OEPOPMAILLIUA BA KYYHUILIJIAP

22- §. KyuuwiapHd aHUKJAAWHHHT AHATHTHK YCYJaJdapH

7.1. Bup yuupgan KUcCHJAraH TYyFpu TYpTOypuak KyHJAajJaHT Ke-
cHMAM nynaT 6Gadka HKKaH4H Oyl yuura Kyhuiaraw Mo=10 Hm
MOMEHTJH Xy(}T KyuJap TabCHpPHAAa 3THJIAAH (pacMra Kapamur).
Bankauuur ysyuaurd [=1 M, KecHM YJauyamjapu: b=6 cM, h=
=0,5 ¢Mm. Danka sruaran YKHHUHT TakpuOuil AuddepeHinas TeHT-
JaMacHHH pHTerpajJjawl #yau OuJjaH y4YdaarH KeCHMHHHT HI KaTTa
3THJHMIN KATTaJUTH KHHMATHHH Ba Oypull OypuyarHHH aHHKJaHT

XaMmaa yJapHH aHHK €YMM HaTHXKajapu OHJIAH TaKKOCJAaHTI.

Evquy. Banka cod sruanm Tabcupura yupaniu: c
Q=0, M, =M, a M(x) =M,. .
|
Oruarad GypyarHHHHT TakpuGHi AubdepeHmHaT PN
TeHIIamMacH }@8)\
» \
EJ, = M, xypunniuunu onau. Bywna Q : \\
| 8-
7= 805 605 ons 'I \<\
T T g TUE }_”_______>Lr
YHH HKKH MapTa HHTerpaanal, KyfuIaruaapHu Y 'A ] -
onamuz2: Fﬁ = a1 ¢
b .~ z

EJly =Myx+C 1)
Mox2 7.1- macanara omng
Ely = o + Cx+4-D (2)

5331;23: &4 Bx;ecgﬁxl[da'rg[r?;q;z;&:nam WapTaapiiaH HHTErpaJJatiHRHr UXTHEPUM AOH-
1) A Hykrama x =0, 0, =y;x=0) = 0; (1) ra kyitnaca, C = 0;
2) x=0, fy =y, ¢ (2) ra xyimica, D = 0.

Wlyunait kuau6, (1) sa (2) TeurnaManap Kyitmaars KYpHHHIUHY OJaRu:

Mon
9 .

EJyY =Myx, EJy=
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Kyunwnapuuur sur katra Kufimatuay x=! pa onamus (B mykTaga):
6max = 9B = Yix=1) B2 fmax =fg = Yix=10-

(1) Ba (2) Tenrnamanapra Kyi#n6, KydiHIarHRH TONaMH3:

6. Myl 1000-100 008
57 1 T 2.107.0,0625 =
Mgl2  1000-100 — 40 cn

fe=5F7 = 2.2.107.0,0625

Bearutap 6 Ba f wyHu kypcaranuku, B KecHM coaT MHIH HYJHra Teckapu Gypuia-

IH, STHIMIL fp 3Ca IOKODHTA HyHairaH.
1

AHHKDOK HATHXalapHM STPWIHK TeHIVIaMaCHIaH OJMUI MYMKHH: —— = EJ" Cod

P
sruamwga M (x) = M, = const G6yarann yuys p = const, sipiu 6allka YKH napaGosa
6Viinua 5Mac (MKKHHYH TeHIJ1aMaJarujek), KyHHIard paJlMyC uHM3raH ahnana €fn 6y-
fHya 3rHJIAfH:

SHIM KYUHIITAPHH TeOMETPHK MyJOXa3anaplaH OCOHTMHa TOMHUI MyMKHH (pacMra
Kapanr), Bypuak 8p yaywnuru | 6§aran €fimunr paamyc p ra muc6atd cudatuia,

srumm aca AD = AC — C D kecMma cudatuia anugnavazn. Jlemax.

fg =0 —pcosd=p (I —cos 4°34")=1254 (1 — 0,99684) = 3,95 cm_

SruJHUI YYyH aHHK Ba TAXMHHHI euuMuap opacuiard ¢apk 1% uaHH TamKua K-
najn. Bypuauw Gypuyarn yyyH HaTHXaJap YYHHYH Oearuraya aHMKJAHKIa MOC Ke-
Jann. BuRpaHre Katra 6yJarad, Macanad, KyliTaBp 6ajKaJjap KOHCTPYKIHAJNapAa
KysnaHunaaurand yuys auddepenuuan TexnraaMa épaamuia TaKpHOHH eUHIUIZArH
XaTOJNHK KYUHILJADHH OHD 03 KaTTaJalUTHPHI! TOMOHHra sHajia Kampox (0,05—

0,1% artpoduna) Gynamu.

7.2. KKH wapHHpJAM TasiHYAa 3pKUH €rrad [=1 M KyJouau
6anka ainana éfin O6yiimua sruarad. BajkaHHHT KeCHMH TOMOH-
Japu b=6 cM Ba h=4 cm Jau TyFpu TypTOYpUAK.

Kysaou ypracupa Voryanran sruamil f = 6,25 mMm. Arap 3Hr KaTTa
HopMaJs Kyuslauuw O, = [6] = 10 MIla 6ysca, mMaTepua/ HHHT KaHHID-
KOKJIMK MOJYJH KaTTaJHIMHH £a Gajka YKHHHHT 3TPHIMK PalHyCHHH
aHHUKJIAHT .

XKaeo6. E = 1-108H/cm?;, p = 20 M.

7.3. Juametrpu d Ba y3ysauru [ 6yaraH jorpa KecuMad OajlKaHHHI
6Hp yuYH KHCHIraH Ba MHTEHCHBJHrH ¢ H/M 6ysraH, TeHr TakcHMJaH-
raH 10K TabCHpHJA 3rujafd. bBankawwnr o, = [o] Gysrad KeCHMHAAru
6aska YKH STPHJIMIMHHM AHUKJIAHT.

Kgpcarma. Srpuauk Ba KyunaHHIUHH XaBGAH KeCHMAArd rYBYH MOMEHT OpKa-

Jax udonanaur.
. 1
JKago6. —— — 21°]
o]

Ed’
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7.5- Macasara ong 7.6- Mmacanara oHn

7.4. Bananpanrn h Ba y3yuaumru [ GyaraH CHMMETPHK KeCHMJH
6asKa Oup YYMIaH KHCHJIraH Ba MKKHHud yudra P Kyud Kyimiran. by
KyY XaBuii KecHMJa 3HI Karta KywIaHHu O, = [0] HH XOCHJ KHJa-
au. Kyy tabcupuia KecumMia XOCHI GyJafural 3UHJIHUI  KaTTaJHTHRH
TONHHI, YHH Ganka Yyayamsapd Ba Uy KYAWIraH KyWIaHHLIAp OpKaJjH
udopanaur. .

JKasob. [ = 22 [o].

2Eh

7.5. Bup yuuman gucdaran Gajkasap yuyH (pacMmra KapaHr)
STHJraH YKHHHT auddepeHnHan TEHrJaMacHHM HHTerpasaaul Hyau
6unan 5pKUH yyuaary 6ypuanut Gypdyakaap Ba 3THIAHIUIAD KHAMAT-
JapHHH aHHKAAHr. Kyfinpara mabiaymoraap Gepuaral: a) [=2 M,
g=30 kH/M, My=30 xH/m, kecum — Kywrasp Ne 20, 6) [=2 M,
P=20 xkH, My=2 kH/m, kecum xyurasp Ne 18,

3 Mol Mol2 gl

XHasob, 6 = — — =" = —0,0054, f =—"— = (;
6EJ EJ E 8EJ
G)O—Mol—fl—z_—_ , f=ﬂ°_lz__£ﬁ_=__0’516 oM
EJ 2FE/ 2EJ 3EJ

7.6. Pacmpa KypcaruiraH KYylUTaBp KeCHMJIH IUAPHHPJIM TasHTaH
GajKanap yuyH TasHy Kecummap 6, Ba 0, Oypuauint GypuakiapuHd Xam-

Ia KyJou ypTacugard SruyMuviap f Hu anugJjanr. Ky#ingars MabayMmor-
Jap Gepuaran: a) [ =2 v, ¢ =30 kH/M, kecum —K¥ymraBp Ne27,
6) | =6 M, ¢ =20 kH/M, M, = 80 kHwm, kecum — KymraBp Ne 36, B)
=4 M, g= 20 xkH/M, M, =40 xHwm, kecum — gymrasp Ne 30.

JKasob, a) 6, =—065 =—0,001, f=—0,062 cwm;
6) 8, =0,0097, 0, =0,0127, f = — 1,94 cm;
B) 6, =—0, =—0,0094, f = — 1,04 cm.

7.7. Yunapd WapHUpJM TASHIAH Ba TEHT TaKCHMJIAHraH 10K g = 40
kH/m 6usian foknaHran kymraBp KecHMJIH GajKaHH COpTaMeHTAar TaH-
Janr. Banka gysouu [ =8 M. DHr KaTTa SrHJHW Aya Ky#duarad [f] =

175



1
=-— [ nadH ommb KeTMacHH. [¢] =

94 , My p 400
oz r!zlﬂ =160 MIla ne6 omb, xKabyn xu-
A=l | T=-J8 | WU X JHHagulaH KECHMHHHI MyCTaXKamJu-

i7. SKU%  runu xam TeKwmpHHT.
‘ o 02 Xago6. Kymrasp Neb5, o =
== 160,00 MIla ~ [o].

7.8- Macanara omug 7.8. drusrad YKHHHT auddepen-
1Haj] TeHrJiaMaJapUHH HMHTerpan-

Jaul Hyg@m 6GHaaH Ba HXTHEPHH AOMMHMHJADHH TeHrJaul YCYJAHHH
Kynnab, pacmpa TacBupJsaHraH 6ajJka yuyyH KyJaouxarH 3HT
KaTTa STHJAWNI KHAMaTHHH XaMja Kyd KYHHAral HyKTaJapHUHT
nacaliMlIBHU aHugjaaur., TasHuy kecumaap A Ba B Huur OypHJHHI

6ypuyakJapHHH XaM TOIHHT.
E4un. Tasinu peakumsasap Kyiujparura TeHr:

p 4+
P—————a—tMo —————<l+‘11) = Mo (lokopura).

M (x) yuyn 6asnkala WKKH yyacTKa akpaTHArauaurd Ttydafinu Xap xaficu
yuacTkara Terdilid aadpepeHunan TeHrJaMajapHH TysHWl JosuM. Xap KaficH
yuacTKaaard MOMeHT.1ap n(oRacHHH Tysulwaa /—I Ba 2—2 kecHMJapHHHT abcuuc-
canapy GuUTTa KOOpAHMHATanap Gommaan (Macanad, A HykTalan) XucoGJaHca XaM-
Ja Xap raj 6ajkaHHur Gup Xua (6H3la — uan) KHCMHHH OJIHHC2, €uHM coaAana-

waay, Ulyuna

A= (nactra), B =

My=—Ax, My=— Ax+ B(x— 1) + M,.

Hnterpannainn KaBcJgapHu ouMajt 6axapaMu3, HKKHHYH yd4acTKa yuyyR X=/ aa
HoJara adnaHafurad yarapyBuad (x=I[) Gyiiuua Gaxkapamus. By xona ¢arart UXTH-
épuft nouMmilnap KuiMaTura TabcHp KHJIalH, Xap Kafich yyacTKa yYyH TerHILH
LOMMHUiiJIapDHH TeHrJIalTHpHIIra oju6 Kenafu. KyfnmaruHu XOcHI KHJaMH3:

BupuHYH yuyacTKa yuyH:
EJy" =— Ax;

, Ax?
EJy=——+C ()
Ax3
6
HMgruuuH yuacTka yuyn:
EJyy = — Ax -+ B (x— 1) 4+ My (x — %
Ax? . B(x—02

2 ! 2

Ax3 B (x—D* My (x—1I)?
EJpy=—— +— + 2 3 + Cyx + D,. (IV)

Ejy, = — + Cy x4 Dy. (1)

EJy, = — +Myx— 1D -Gy (D)

(IT Ba IV) Teurnamanapian XKypuun6 TypHOIHKH, GalKaHH STHArAH YKH HKKH-
Ta 3rPH YH3NKAaH H6OpaT 3KaH. JaacTHK ZedopMauusga 6anka YK TyTall PaBOH
4H3MKAaH HGOpAT GYJAraHH YuyH 3TDH YHM3HKJAPHHHT TyTallMul HyxTacHaa (B nyk-
Taja) yJap yMyMmHuil ypuHMara Ba ymMyMuil arujuilra sra 6YJIHIIH Kepak.

1) x=1 na y{=y2' Ba 2) x =1 7a Yy, = y,.
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Bupuunun mapt 6yfinua (1) Ba (3) man Cy=Co=C uu Xocun xunamus, Mrkun-
uy wapTthad (I1) Ba (IV) 6¥itwua Dy=Dy==D skannuruun rtonamus. MxTuépui
poumuilnapeuur Kuiimataapu C Ba D 6anxkanu A Ba B TasHunapra MaxkamJail
IIapTHAAH aRHKJAaHaAH, 6YHAA 3THIMINAAD HOJITA TEHT.

3) x=10 12 y; =0 Ba femax, D =0;
A2
6

4) x=1{pa y,=y,=0, Gyniau ¢ = [1I ékn IV pau].

Kynougaru sur karta sruanw kuiiMati (I1) Tenrsamazaw Ttomnazam. Arap yy =
Ymax OY7Ica, y xonaa y* == 0. (I) HH HOATa TeHIJIAWTHPHG, X HMHT Y. Ta MOC Ke-
JlaJMrad 3apyp KHHMaTHHM TOMaMHu3.

0 Ax? N Az p 1
=—— aH x=x —=,
2 e M 3
by kuiimatan (1I) ra kyins xamna A sa C napud xuiimatiapy OWIaH aJMAUITHPHO,
Ymax = [ HH XOCHI KHIaMH3:
Pa-+ M, 3 Pa 4+ M, 3 Pa+ M,
- i — . — = — 12;
61 3V3 61 V3 9V3
; (Pa 4+ M,)- 12
YTO9EIVI
Kyu TabcHpHia KecHMAard STHVIMUI KaTTaJHTHHM X == [+ a Ba y = [ Aa (IV) Tenr-
JlaMajaH TONaMHU3:

EJ}=—

P M, P nH+M M, a?

EJ[p =— Tt (o AT oy T
&—i—Mo . . . Pa?(l 4+ a) + Myal
6 L (tar Ip = 3EJ '

Huxostt, Taauy Kecuarapuuur Gypumnu  G6ypuakmapuud x = 0 Ba x =/ ja (I)
TeHTVIAMAJaH AHHKJAIMMH3 MYMKIH:

. . (Pa -+ M) 12 (Pa+My) L
04 = Y0 KU EJ Oy =C= e Gynian 8, = —6EJ °
. . (Fa -4 M,) 12 (Pa+ M,) 2
0=y, (x=yy &M EJOg=— Y -+ 6l
(Pa+ My I® 0. = (Pa+-My) !
T 3 P BT 3EJ

Onunran HaTH:XaJ1ap Ky4IapHHHT MYCTaKH/ TabCHP KHIHIU NPHHUMINTA KaBOG
Gepanu, ynap TynaauraH Kyd P Ba xydT kyunap M. jap afipuM-aiipuM ByxKyara
KeJTHPTaH CH/IKHINIADHE aXXPaTHIIra HMKOH GepaiH.

Illynra xam 3bTHGOp GepaMH3KH, KYIIHA yuacTKajaapia UXTHEpHi mouMmuiinap-
uuar redraurugan (Cy=C, Ba D;=D,) HKKHHuH yuactka yuyn (1V) Tenrmamauu
KYHHIATH KYPHEHIIAA €3HII MYMKHH:

Ax3 _ N3 Y
EJy=D+Cx——x— +B(x ) My(x—1)
6 1 6 2

. (IVa)

BepTuxan umsHgfaH uyam TOMOHZA GHPHMHYM YYaCTKA STPH UM3HFH TeHTJIaMACHTa
KHDaJuraH Xaijap, yHr1a MKKHHUH Y4yaCTKa TEHIVIAMACHTa (ABHH gy == y; -+ Ypyxe
ra) KMpajuraH KyIIMua Xajiap KoHJjaluraH.

Sruarad YKHHHD TaXMHHHH KYPHHHIIH DacMAa NYyHKTHD YM3WK GHJIaH K§pcaTHI-
ras.
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«— g ,
A I RIS
9 3 | n
p—— ¢ e
A T, P '
5" ! 7.10- macanara oHR
P A

p 7.9. Sruarad YKHUHT nupdepenuHan
TEHrJlaMacHHH HHTel PAJIJAIIHHHT  HXTHE-

4 A g 7 . .
ip, pHil JOMMMATAPHH TEHIJIAIITHPHWI yCy=
%— L ——&04 JuaaH Goitganann KyHHIarHIapHH aHHK-
JaHr; Oup yud KucHaran OaJjkaznap y4yH
HiH SPKHH YUHJard KeCHUMHHHI STHJHIIA Ba

OypHHI GypyaruHH, IIAPHHPIM THpaJ-

A 8
X
¢ a—= ran 6Gankanap Yy4YyH TasfHY KecHMJap
VR (0, Ba 0g) Hunr OypuiHiL Gypyakiapu-

7.9- Mmacanara oup .
H4, Kyaou ypracuparn (f,) Ba 3pKHH
yungard (f ;) STHIHULIADHH aHHKJAHT.

Pa? (3! — a) Pa* |
Kaso6. a) f=———5 0=— =
qa® (3a — 46) __gqa®,
0) f=— EJ 0=— &7
Pal Pal Pal? Pa2 (14 a)
B Ca=gzp % =— a7 fe=16E o= ~3ET ¢
r)e,=1%2L ¢ —_ 99 [ iy L G
ATy B 6EJ 'C 32ES D 24 EJ

7.10. Banka srusran YkuHUHT JHO@epeHuHas TEHIJaMaCHHH
HHTErpaJylaliHMHT HXTHEPHI JOMMHHJIADH Ma3MyHH Ba yi4aMJjapH-
HH, S'bHH 3JACTHK YM3MK TEHIJlaMacCMra KHpajHraH Aact/jabKu mna-
paMerpJjapud aHHKaaHr. Hacrnabku nMapamerpsap ycysaHia pacM-
A2 TacBUpJaHraH OaJKAHHHT YYHIATH KECHMH 3THJIHLI Ba OypHJIHII
OypuaruHy TOMUHT,

Ewum. 3raaras JKunr TakpuOHi IuddepeHuuan TeHraamacurd M (x) yuy
udoaa TYSHUHH Tanad KUIMaiAuraH KypHHHUINA TAacaBBYpP KHAMG, KyAHAarhiapra

ara 6ynamus;
EJy"=M(9) (1)

EJy" =0(x) (2) sa EJy"Y =q(x). (3)
{3) TewrnaManu TYpT Mapra HHTErpaanab, KyRHAArHHH XOCHJI KHJIaMH3:
X

1) EJy” f q(x)dx+Cy;

0
x x

) EJy" [dqu(x)dx+c1x+c,;

@ 0
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X P4 X
3)EJy'=5‘dx ydx (q(x)dx—[—g‘_xz-kczx—{—ca;
) 2
0 0 0
X X x X
4)EyJ=5 dxjﬁ dx[ ar | qwax+ 92 L B cirtc,
6 2
() 0o o ‘0

By Tenrnamanapra Kupaiuran HXTHEpHA NOMMHEJIADHHHT KMAMATIapH KOOPIHHATA-
nap Gownpa x=0 6yauwW wWwapTuaan anukaavand. (1) Ba (2) tenrnamanapaau ¢oi-
najannb, yul6yHH XOCHJ KHJIAaMH3:

Cl — EJy”/(x_—_O) —_ Q (x —n 0) = Po, CZ == EJy”(x=0) = Mo-
Bynnan Tawkapn, x =0 fa C3 = E Jy,g) = EJ 0 Ba Cy = E Jyj,g) = EJf,.

Illynnat KuAM6, RHTErpajNalUHKHT HXTHEPHA AOWMHANApH nacTnabku napa-
MeTtpaap, abHH Xx=0 6Yarania reoMeTpHK Ba Kyu dakropaapn xucoGranaau. Yaap-
HHHT JJY4aMH IDYHZaH TONMAamH: fo Ba O, — pacTa6KH KeCHMHMHT STHJMUIIM Ba
G6ypuanw O6ypuarn, Py Ba M.— koopaunaTanap Gouinaaru Tynjasrad Kyd Ba Mo-
MEHT.

Jruarad YKHHHC TeHraaMacH JactialKku napameTpaap oOpKalH Kyhujaaruua
é3aunanu:

XX X X

1 [Mox? | Pox .
y=fot Bt | +2= 4 o) @
0000 -

TeHr Takcumnanran 10K g(x) = g, = const G6yaranaa Ba TypT Mapra HHTerpan-

. o . GoX
JAlfiaH KefMH TeHIJIAMaHWHT OXHMPIM Xajid KyinjarH KuilMaTHH OJIajM: “on (a) renr-

JlaMa 3ca KYAHIATH KYPHHHUWHYU ONafM:

Mox? P.x3 4
0X oX GoX ] ©)

1
y=fo+00x+7:,7[ o T T T og

Yupan Gepunran 6ankafgary cHKHLWIADHH aHHKJalAa dofinananamus. Koopanna-
Tajsap Gowmnna (A HyKTaja) Kyu xaM, MOMEHT XaM GyJaMaranmirt, apiu Po=0 Ba
My=0 6yaraun, 10K go=g (Mandufi yx y ToMonra fiymairan) GyAraHu yuyH 3ru-
au Ba Oypuanul GypuakJapHHHHT TeHIJamajapH KyAHAarH KYPUHHIIHH OJajM:

gxt gx®
= 0 _——— ,=9 - .
y=fo+ 0px 24 EJ Yy 0 6 EJ

Bowmnanruu napaverpaap f, Ba 0, nn B xecumna 6aTkaHM MaxkaMJaul IlapTHAAH
aHukIaiMu3: x = [ 6yiranaa y =0 Ba x =/ 6yarauga y = 0 Gyunau

ql3 ql?
Op=-—"—=04 Ba fy=—-"" =
b =gy =% Bl fa.

Koopasuuatanap GOMMHH palHOHa] TaHJaraHja €YHM COAMANAlTHIUH MYMKHH.
Koopanuatanap Gownnn B nykrana ne6 onu6 Ba YK X Hu uanra AynanTupub, ury
MacaNaHHHT Y3UHH €YHIUHH TaBcHd KuaaMus. Bynia pactnabku napamerpiap KaH-
fa# ysrapaau?

XKaso6: f, =0; 8y =0; ‘Moz_q_lz_. Po=gql; 8, = — ql3 .
H 2 ’ y A GEJ’

qlt

fa=—%es-
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7.11. Hactiabku napamerpiap ycyJiu-
JaH doigananub, cxemanapy 7.5 Ba 7.6
S Macasanapia KeJaTHpuwiran Oaskanapaard
YH3UKJKM Ba OypYak/JH KYUHIIJIADHH aHHK-
8 namr.
| . ! 7.12. Jacriabku napaMeTpsap ycyJsuia

KyJjoud [ ra TeHr OyJsraH OaflKajard 3HT
7.12- macanara oug KarTa STWIMll KuiMatH (f ) HH, LIyHHHI-

JEK KyJIoY ypracujard 3rusuil (f ) HH aHHK-

Jaur. Banka yubypuak GyfiHua TeHT TakCHMJIAHTaH 0K TabcHpHAa (pacM-
Fa KapaHr).

T

| NS
Sy ,_L o
Alez ] 7 A 8
¢ e z -
9 g

7.13- Mmacanara oug

X
Kygpeamma. FOK MHTEHCHBJIHTH §(x) = —¢ T By ¢yukUHAHH TYpT MapTa HH-

Terpajna, (a) TeHIJIaMAaHHHT OXUPrH Xaiuuu Tonmamu: (7.10 macanara kapawr):
X X X Xx

2 ] qx5 q x5

4 = _—— . —

Y Y j ! 9(x) d 1201 TR
0000

"=—0,00652 92
EJ

fmax

JKaso0:
— CFo— an
=0,52/ na; f, =—0,00651 e

7.13. Tpaneuus O6yfiuua ysrapagaurad SXJHT IOK TabCHPHAATH
6ankajap yuyH KyHHIarHJapHH aHHKJAHT:
a) KOHCOJ yuyH (pacM, @) yuWaard KeCHMHHHT Oypuaum Oypua-
TMHHE Ba STH/AMIUHH; 6) HIAPHHpPJAU THpaJran 6asnka yuyH (pacum, 6)
rTasiHygapaary Gypuauiu GypuyakJapHHH Ba KyJo4 ypTacHaaru 3rH-
JIHLIHH.

x
Kypcamma: Harpy3kanH TeHT TakCHMJIaHraH g(x) = ql— Ba yuGypuak KOHYHH

6yfimya Yarapagurad (pacw, a) Kucmiapura 6ymu6 onumm Kyna#, 6ynga g = —(¢,—q1).
Sruaral §K TeHIJIaMacH KYHMJArd KyPUHHIDHH OMAAH:

1 [ Mox? Pox® gol* q 5"
fy=TlotBox+ EJ[ 21 3! 41 {51
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|

=g

{(x]
ﬁ,,mimrﬂm

d/ 2;,' H imwﬁ

o

Y

-

b

7.14- macanara OHE 7.15- Macanara oup
Kasob:
3) 0 = (89, +g2) 13 f=— (11g -+ 49M*
24 E] 120 E5
6 0. = (Bq1 4 7q.)83 0. = (7q +vq)3 }c _ 5(qq - g)1*
AT T T anrr o VBT v [ =
30 EJ 360 EJ 768 EJ

7.14. buHoMapHUHT FUIITHH JeBOpJAapHAArd 3UIHK Ba Jepasd
ypuHJAapH ycTHra tamnaHaaurai GajkagaapHu xucobsamjga GaJika-
ra Tyulajurad 10K YHHHT YCTHJIATH JEBOD KHCMH OFHDJHIHIAH aHHK-
Janapd. ¥ napabosna Gyfimya TtakcuMmJaHraH Oyaaau (pacm, a).
Banka HMKKM yuyujpaH 1IapHHpJHM THpaaraH ne6 KabyJa Kuaub
(pacMm, 6), 3Hr xKaTTa 3THJAMIN KHAMATHHH aHukaaHT. IOKHHHT ¥3-

rapuul KOoHyHH g(x) = 4;’:‘

6lq./*
5760 EJ

7.15. Yunapu wapHupau THpaarad Gadka yuyH KyJo04 ypTacH-
AarH STHJHIUHK Ba TasiHY KeCHMJApHHHT Gypuanii GypuakJapuHH
aHukgaanr. baaka mnapaGona KoHyHH G6yfiuua y3rapaiurad Kyd
TabcHpHAa. bajkara 10k WKKH BapHaHTAa KYIHAHLWIHHH KypHO YH-

(! — x) Tenrnama 6unaH GesruiaHajH.

Kaeos: f=— ~ 0,0106 Z_’;

KHHI (pacMra xapaur): a) q(x) = qli: Ba 6) g(x)= g_:i?}lﬁ;x)_
JKago6: a) 0, = — L 0, = 9 f—_—0,00386- 4L,
S0EJ 72 EJ EJ

. g3 s o q*
6) O 3Er 2 ge0py | = 000916 57

7.16, Yayuauru [=12 m 6Yaran Ne 40 kyuwrasp npoduanau ny-

aart Ganka ypracura MaxkKaMmJaHraH Tpoc €piaMHaa Kpan Ouaad

Kyrapuaann. XycycHi OFHpPJMIH TabCApHAA 3HT KaTra HOpMaJ

KyWIaHHUlJap Ba 3HC KAaTTa 3STHJAHULIAD KHAMATHHH AHHKJAHT.

Wk Bapnanr MaBXKyA: a) 6adKaHUHT 3HT KaTTa GHKPJMK TEKHC-
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JIMTHAA 3THAULIA; 6) GaJKaHHHI SHT KHUHK OMKDJHMK TEKHCJIHTHAA
STUJIHLIH.

Kaso6: a) o, = 10,7 Mlla, [_,_

6) o, = 118 MIla, |

=0,24 cm.
= 6,82 cm.

7.17. Jlacrnabxku nmnapa-
MeTpJsiap ycyaumaH ¢oiaa-

T p Nauub, pacMia TacBHpPJIaHTaH
. 'Tq% éroy 6aJika TasiHY KecHMJa-
b

max

— g —] PUHHHI B3HI KaTTa STHJIHII
KuiiMmaty Ba Oypuanm Oyp-

7.17- macanara oux yaknapuHH aHHKJAaHT. Baska
KeCHMH — TOMOHJIapH b=

=15 cM Ba h=20 cm 6§arau T{rpu TYpTOYpUaK, KyJouH [=3a=
=6 M, 20 y3yHAHKAA KYAWJIraH IOKJAHHII HHTEHCHBJHTH §=
=3 kH/m.

4 2
Ewu u. TastHu peakiusaap: A=-3— ca, B= 3 §ga KOODAHHATANaD GOMMHH

A nyxtaga ne6 xkabya guaamus. Mkxu €xku kynm yuaatkaaapra 6y/muran Ganka ygyH
Y Kyunap, xydriaap Ba GHP TEKHC TaKCHM/IaHraH 10K GH/1aH IOK.TAHFaHZa 3THArad yx-
HHHT YMYMHI TeHTJIaMacu KYyRHIaruya €3WIHUIA MYMKHH,

y =fo4—90x—f~L<Moxz Pl |
' EJ\ 2 3! 4 n
1 [ Milx —am)? Pyx—ap)? gi(x — ag)?
51[ 21 3! 41 1

6ynna f,0,M, Ba P, nactrradku napamerpaap (7.10. macanara Kapaur); g, —
KOOpIHHaTaJap 0omMAaH XHCOGJIaraHaa OHPUHYH YYacTKATaTH TeHr TAKCHMJAAHTaH 10K
WHTeHCuBJMIY; M;, P;, q;— x = a; 6yaraiia MKKMHYM yuyacTKa (Ba KefWHIH Xap
KaiicH yyacTka) Gowmaa naigno Gysnajurad Kyd ovuiaiapd. Bepruxanm umsug Gunan ax-
PaTHITaH TEeHIVIMKHUHT yanm KHCMH akar GHPHHYM y4acTKa derapacHia 3THATAH VK-
HHHF TeHItaMacufal uéopar. YmyvaH OyTyH TeHrsama dakat GalKaHAHT OXHMPIH yvacT-
KacH (OH3HNHI' XOJ1a MKKMHYH Y4aCTKa) OSIpH uu3FMHM Guigupamd. Jemak, Xyii
7.8 macanajarusex, y, = 1 + Ypyx- Uy Myroxasanapran  Keiu6 quKub, OUPHHYH
YHACTKaHHHT ¢, IOKMHH 0alKa OXHPHrasa JaBoM STTHPHII KePaK, WyHIa HKKMHYH yuyacT-
Kajard 10Kopura HyHajaraH (pacMra KapaHr) g; = ¢, KYIUMMYA IOKHHHI Oy3WIrau IOK-
JIaHHLI CXeMacH THKJ/IaHaaH.

Kypu6 unxunaérran Gankaza mactabku napaMetpiap (A Hygra):

4
fo=0, My=0, Py= =Tqa;

0KMap: go =¢, M; =0, P; =0, q; = qlag = 2a).
DnacTHK YM3HK TEHIVIaMacd KYMWAarH Ky PUHMUIHK OJlalu:

4 gadd gxt ) q(x — 2a)*

I
y=9°x+§(3 6 24 o4 EJ

Hactaabku napaMeTp kuiiMatd 0, HM B TasHuyfard STHJIHUIHHHT HONTA TEHIVIATH
wapTHial Tonamu3 (x = 3 a 6yarauga y = 0). x = 3a Hu koilura Ky#iu6, KyAuaa-
THHH XOCHJ KHJIaMH3:

0=6,3 P2 e — L @apr 1% 6 8 5 4
o= . _— ———— Tl B H = ——
o+ 3a+ Ej[gqa( a) 2(7(‘17—24 ; OyHIlaH Uy 9 EJ
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Sruammnap Ba Gypuianm GypuaK/JapHHHHT OXHPTH TEHIVIaMacH:

1 ( 8 2 gx* g(x — 2a)*
= (——ga%%+ = qax’— — i a
y="py\T g 98+ gaax 24)1 24 EJ (@
1 8 2 qxs), q(x — 2 a)®
e — | —— a8 _ 2 __ I —_— 6
y EJ( g T3 e =g, 6 EJ ©

DHr KaTTa STHTHIIHM TOMMUI YUYH y == ymax €kH y’ = 0 6yaran abcumcca x HH
Tonuw xepak. Kypu6 uukunabrran Tungarn Gaflkanapla 3HT KaTTa STHJHIIL Kynaow
ypracuza €TauW, IOYHHHT YuyH GHPHHUM yuyacTKara TeTHIMIH TeHraama (0) HHHT Qa-
KaT OHp KHCMHHH KYDHO UYHKaMmH3:

2 8

gx 2

—— 7 qaxt 4 -—ga® =0.
6 3 9

TenrsaManH KeTMa-KeT Tawjiawl ycynuia euuS, x =1, 445a SKauJHrHHH TONA-
mu3. TeHrnama (@) ra x HHET KuFEMaTHHH KV /MO, CHpHHYM Y4YaCTKa yuyH KyHHIaruhHH
XOCH/l KHJIaMH3:

1 8 . , 2 . (1,445a0)* 7
fmax= 7| -g—qa -1,445a-- —g‘qa (1,445a)3—q o |7
0.8at
= Py
CoHu A 2BOGHH TONULI yuyH 6aiKa GHKPJIHTHHH XHCOGMaAMHU3!
3 15.208
J=% = —51—0 = 10000 cm4, EJ =1-108.10%= 1010 H.cm2,
Hemax,
0,8qga* 0,8-3.24.10°
= a— d == —— = — 3 ,84 .
fmax EJ 1-1010 CcM
Tasnu kecumaapuuur 6ypnanm Gypuakaapu:
04 =9 (x—0y, 0= !/(x=3a)‘
Tenrnama (6) Aan KyHHAarHHH XOCHN KHJIaMHU3:
8ga3 8.3.238.107 7qa®
e _——_— T e e— e = i = =
A 9EJ 9.1010 0,023, 85=5r;
L2200 e
9 oo

7.18. 7.9 macanajna xypuaran Gaakanap yuyH pactyaabku na-
pameTpsap ycyauiaaun ¢dolpananub, cxemanapia KypcaTuJraH Ke-
CHMJIAPHUHT 3STHAHWIApH Ba OypHaHwl OypyakJapHHH AHUKJIAHT.

)Kasob: 7.9 wmacanara xapawr.

7.19. Arap P=gqga 6yaca, pacMaa TacBHpPJAaHTaH OaJKaHUHT
KYy/J10Ux YpTacHard Ba 3DKHH YYMJArd STUIHULIZp KHHMAaTHHH
aHHKJAHr. Arap TeHI TakCMMJIaHTaH 0K ¢ HM GaJkauuur OyTyH
y3yHJHrura coyu6 iGopuaca, 6y srHJAHILIAp Kanaaid 6Ymanu?

7ga’ 4 :
XKaeo6: 1) fc=———ga7, fr=— 42(;; 2) fc=~——zazj, Ip=

gat
8EJ '
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7.19- macanara oup g

i

A il Y/,
g jﬁa —JL— 5 —._af?"
7.20- Mmacanara oux - Z fat-

7.20. drunran YKHuHT AuddepeHuMan TeHrJaMaJapuHH  HHTErpas-
J1a6 €k AacTiabku napameTpJ/ap yCyJHHHHI YHHBepcasa TeHIJIaMaJ/apH-
AaH ¢oiilananu6, pacMia TacBHp/iaHraH GajKalap KyJIOuH ypTacHaard
() Ba spxun yunzaru (fp) srummnap KUAMATHHH TONMHT.

. Pa(312 — 4a?) Pab{l—a) |
XKasob: a — TS —3a) —_rel—a .
) e 24Ey ' o 2FJ
qb (313 — 452 + b%) abo(312 — b?)
0 jo=— | fp ==
384EJ 48FJ

7.21. KyJaoun apmuaa yuGypuak KoHyHu OYiiHua TaKCHMJIAHTaH
0K KYfuaran HKKH TasH4/Id OaJKauHHr KyJOUH YPTACHLATH 3TH-
JUI KufiMaTiHHu anukjaanr. Mk Bapuantga Gepuarau: a) Oad-
KaHHHI yan sipMHra KyiuamaraH; 6) YHT gpMHra TEHI TaKCHMJaH-
ra” 10K Kyfuaran (pacmra xapaur).

Kipcarma. CxeMa, 6 na 6ankamuur yur spmura yu6ypuak IOKIaHHII JOKOPHIa
Ba MacTra KyWHMua KyHHIHLIN Kepak.

. — qat,
HKaso6: a) f 0,0375 4
- gat
6) f=—0171%.

7.22. Ky7ounia waprupiapu GyuraH Oankanap ydyH Kyd KYHAuI-
rai kecuwiapfard (f,) Ba wmapuupJaapiaru (f.) STHIMUIAD KHAMATHHH

4 Pepa
o I nanme S D
Ao iy H?‘ 4a 20 e
( 3 ¢ ™
a G @ —] 4 PR T 7
,//// | 4a 2a (-]
A T ikidlisy 5 (AT bl
1
g e y v 4 AHHHHHHHC{ P 7
N :_j 4a 20—l

7.21- macanara oup
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anukJaHr (pacmra kapamr). Kecum OyTyH y3yHJMK G6yfimya Oup Xu i
ne6 xucobJaHCHH.

Kipcarsa. Bankann acocHit Ba ocMa KHCMJapra apaTHHr. ByHiuHr yuyw Tam-
a6 Y000pHAraH GOFJAHHIL YPHHra LIAPHHD OpKaJH y3aTHJIAHraH KyuylapHd Ky-
jiuar. OcMa Ganka yuyH STHJAraH YK TeHrJaMacHHH Tysaérrania WyHM XucoGra
OJIHHTKH, YHHHT YUYyH uacmaéxn STHJIHLI

fo =/l¢, Oyusa fo— acocuit Ganxauuur C HyKTacHJard 3CHJIHLL

- 61qat 9¢at
Kaso6: a = — , ="
A ) fe 3EJ I 3EJ
128gat __ 62¢gat,
0 fe=— 35 o= Zgr
64qgat 94qa*
B —_ -— N == .
) fe EJ o 3EJ
4 , o
DAY 7.23. Kynoun [ Gyaran GaJ-
ATt = 5*[ KaHuHT ypracHra P Kyu KyHHJTaH.
S~ boay % Banka ykumaru TasiHu HYyKTaJjgap
PN = A Ba B pjpa Xoitlalrasga Ky3ra-
ey —i JyBYaH TAasiHUHHHIC KY4HUI KHiMa-
TH A HH AHHKJAAHr. YHH Ky4 OCTH-
7.23- macanara oun jard srujaui [ opgaau udopananr.

Equm Kyunm A srunrad K y3yHAMCH GHAaH YHHAT FOPH3OHTAIATA NPOEKIHACH
opacuiard Qapx CuparMia aUMKMAHAUIA MyMKHH (pacMra Kapaur): A= {(ds —dx).
]

1
—— ! 21—
Yuby ds="Vdx®+ dy® éxu ds = dx[l + ( d_U_) JQ SKAHJIHTHHH XHCOGra OJHG
dx
Ba Gunomun Hbioton dopsynack Gyitmua Kyiiu3, TaxmunaH ymOynd Ttonavus: ds ==

=dx |14 ?(y’)2 . Kyunr A yuyH KydHAarsis XOCH! KHIAMH3:
1 i 1o,
A= S‘ {dx [l -+ -2—(y’)z] —dx }, éxn A= 75‘ (y')¥dx. @)
1 l

Auay y’ wu ndomanam KoaaH. Bypuaran Gadka yuyH SrHAHIUAP TEHIJIaMacH
Ba Gypuinul GypyakiapH TeHrNaMacH KyHHAArH KYPHHHIUHH ONaAH (KYJIOYHHHT
HKKaJ1a SipMH CHMMETPHK OYJIraHH Y4yH YHHHT SIPMHHHM KYDHO YHKHII KHOsA):

Ax? Pr P Ax? PR P
y= O —=——— —, Yyl = —_— = —
y=Oxt 53 t6er * Tiogy ¥ =0t 5g; 16£] TaEl"

) opxkaan  upoaa-

/

Xocuaa y* HM Kyd OCTHAATH  STHAHII f(x d f it
v = ]Ja ES
) 2 48 EJ
2126, KyHAHAATHHU XOCHT KH/JIaMu3:
, P ( 3 12x2; f 3 122,
Yy =—"mgrjl —— 7 |=—"{3—
y 48EJ\ 4 8 ) / 2 )
Tenrnnama (a) ra Kyitu6, KHAMPHAAETIAH KYUHIIHW TONAMH3:
2

©ofe 12x2\2

a=2| Lf{a——="Y dx.
. 21‘~’< 2 ) o
0
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3

Kasob: A = 2,4 L[

7.24. 7.23 macana euumupaH o¢oiinananub, xyaouum [ 6y.aran,
yuaapu IIapHUPJAW THPaJaraH Ba OUp TEKHC TAKCHUMJIAHTAH SXJHT
I0K ¢ OujaH okjaaHrad 6aika YKH YYJapHHHHT SKHHJALIyBHHH
TONMHHT.

A . 5q!

KHaeob: A = 2,49-—; Gyupan [ = — .

l 384EJ

7.25. Kysaoun [=8 m 6yaran xywrasp npobuaaun Ne 55 au
6asnka yusapHpard ocTKH TOKYaJjapH OuJaH IIapHHUpJHM TasHYJIapra
THpaJaA¥ Ba TeHr Takcumaauran ok ¢=40 kH/m tabcupuiaa ty-
paau.

a) Kysraaysuay rasiHunuHr xyuminp (KuliMaT Ba HVHAJHLI KH-
XaTAaH) 6aJKa TAaCTKH TOJaJapHHHI y3aHuulura Moc kKenaiun jeb
xucobaab, my KVUMINMHKM anukjaadr. 6) Daaka ykunuur xufnaiin-
WK 1y CHJIXKHII KHAMaTHra KaHaai TabCHP KHJAWLIHHH aHHKJAHT
(7.23 macanara kapaHr).

3
Kago6: A = 12q1f:u7 = 0,428 cv (XyJoud KaTTajamaluraH TOMOHH-

ra); 6) Tomons kamaiimmmra 1,3%.

7.26. Bour KyuJaHuwJapHUHT KATTaJHKJIapy Ba HydaaulljaapH-
HH aHHKJAWl YYyH JOK Komjaul ycyauaan ¢oiigananunanu. CuHa-
JNaéTraH Jetanra 10K KYHuaranga YHUHT y3afiuiid MabJayM KHii-
MaTra eTajguraH HyKTaJapjia JIOK Konjamacuja Aapanap naiijo
Oynann. By papsaap Golr uy3yBum Kyd/aaHuliap HyHaIHLIIApHTa
nepneuankyasp éraau. JIOKHHHT
CE3THPJIMTHHH, S'bHH Aap3Jap nai-
no OynanwraH Huc6uil  ysaiimm
KHIIMaTH € HU 6axoJall y4yH pacMm-
Ia CxeMaTHK Tap3ja KypcaTHJraH
Vagaur kypuaMacuaaH ¢ofigana-
Huaanu. bup yunmpan KHcHIrau

' nysnar 6aJjgkaya Joxk OHJIaH KoIJa-
7.26- macagara oua Haad Ba Oa/JIKaHHHT 3PKHH Y4YHTa
GocuM y3ataauraH BHHT épJaa-
MHAa srunain. B Hykragaru BSrHAHI HHAMKATOp OWJAaH  Yi-
yaHajgy.

Arap sruanw f=72 MM 6yarauga papsaap a=20 cv Macodara
TapkKaJca, JOKHUHI Ce3THPJHIHHH Ba JOK KOolJamacHjaa Aaap3sJap
Nalao KuJaAMran KyuJaHHlaap KuiiMaTHuu awugaanr. Dajxaua-
HUHT KyJoun [=60 cM, kecuMm yauamuapu: b=30 MM, =10 mMm.

3(~—a)-f
203

JKaso6: ¢ = =2.10"% o =F.&=4000 H/cmz.
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23- §. druadwaard CHWDKHUJIADHH AHMKJAUWHHHT rpadoaHaduTHK
Ba rpagiMK ycyaaapu

7.27. PacmMaa racBupsiadray Gankanap y4yH STHJIHLII KHHMAaTH-
I Ba OXHPrH KeCHMHMHT Oypuauil OypuaruHd rpadCaHaJUTHK
iCyJAa aHHUKJAHT.

. P -
[—>M[, =M, ¢ 1 J <-]MD Pa %

"{ﬁa/:..—a —’F Ea —uia-J I:a~—.f—a-.4

a) a/ 4

7.27- macanara Ol

. 7Moa 3M0a - 11Pa3 — __3Pa2
Kaeob: a) f= , 0= ; 6) f T YT

B) | oPa __2Ma® 0 =2A10a_£¢1_2_
~ 6EJ EJ ' EJ  2E]

7.28. Yunapu wapHupau THpaaradH 06ajgKa MKKH BapHaHTAA
eHI TasH4Y MOMeHTJAap Oujan lokjaaurax 6yqaca (pacmra mapam‘)
asiHY KEeCHMJIADHHHT OypHJMII OypyakJapHHU Ba KyJ0Y ypTacu-
arH STHJAMUIHH rpadoaHaJHTHK Ba aHaJHTHK YCylJlapAad aHHK-
aHr:

JKagoG: 0, =—0,=— fC

Mol

16) 0, =0,=— =0.

GEJ

7.29. Bup yuugaH Kucuaral Ba pacM, a4 Aa KypcaTHJAraHiex
JKJAAHraH OaJKAHWHI 3DKHH YYHM KECHMMJAru 3TUJHII KH{IMaTHHH

a Oypuauwl OGypuaruHu rpado- ¢
HTE

aHAJHTHK yCyJlla aHUKJIAHT. '
Haruxanapuu anamurux yeyn- o ALY T
12 TeKLUIHPHHT. , a o — ]
A¢ 7 '5¢=
~ § S~ - E
IS e !7
Na-% ; 70, = (dj —Cy —
QJN
X, %= g, P —
g 4 /
4 X
“/L— ¢ _ﬁ- ; % _"1
” M, ,
/) <
7 & ﬁ}r -
N x
‘-_ a ——4.
7.29- macanara oug 7.28- macasara OHJ
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Ev4umu. Bepusran Ganka yuyH STYBuH MOMEHTJIap smopacHHH acal (pacM. 6),
YHH nacTra MHyHaaran AXJAMT coxTa ok cudbatmaa  kapaimuz (M <<0). Coxra
6ankannnr (M SMIOPAHMHT HOJHHYH VKM ME — BC) TasiHuIapuHH Gepunrrad Gan-
KaHH Maxkamiall waptiapura MyBodHK —TamnafiMus. A Kecumpaa srunmw xaM, GypH-
C
M§ Q
JHII XaM HYK, SBHH [y = —E% =0Baf, = 1—374= 0, urynunr yuyn AC yuunn sp-
KHH KOJIJMpaMH3 (Mﬁ =0, Qg =0)-fg#0 Ba Qg+ 0 6yaran B kecum B¢ HYK-
Tajga COXTa GalKaHHHI KHCHJHMWATa TYFPH KeJaiu. (Mg # 0 Ba Qg # 0 ) Ana my

Kuiimar Mg Ba QC,; 6H3HH KU3MKTHPAIH.

YnapRu aHHKMAWl y4yH COXTAa SIXJHT IOKHH VHMHT MafiJIOHaapi ), O, Ba (g
S'’bHE ¥ap OMp MaHIOHHHHT OFMPJIMK MapkasjJapHra KVHWIraH TVIJAHTAaH COXTa KydY-
nap 6unan anmamrupamu3, Ulynn acnatuS  §tavM3kH, n Japaxany mnapaSona GHiaH

n

yerapanauraH Maiifion (pacM. 6 ja LITDHX.JAHTaH) @ = ah Ta TeHr, OFUDPJMK

n—4-1
. (n-+1a .
Mapkasuraua Gyaran maccha sca xp = ——_‘)(n ) ; n-napaxkarzu Kymmgua (IUT pUXJaH-
MaraH) napafosa yuyH
1 n—+1
®=——"ah Ba Xp=—"""a.
n-1 n-+2

SryBuy MOMCHTJIAPHHHT 3MIOPacH HKKH KBajapaT napabona (n=2) Gunau uek-
JIAHTQHJIHTH YUYH IOK MafijoHnapu

2 qa® ga® qa? qa’® 1 ga? gad
Oum= T =g =T a =T 0y = Tra= T
By xyuaapuuHr MaxkaMJaaHuum oKofinra uwuc6atan enkanapu (kecum B):
ey 31 a3 3
. 1—-a—8a—8(1, c2-—2—+a—2a, cs_4a.

SryBun MOMeHT Mg Ba Qg Kec11arH COXTa 1WKJAH TYIUAQMraH KyHOanaur Kyd
Qg Kylujarura TeHr:

c ga® 13 ga® 3a gqga® 3 17
M= — o~ o —aner= ~{ o+ 5 T4 e =
c qa® | gqa® | qa®)\ _
QB=_°31““"2—‘93=_(‘§ P 6/*“0‘13

Kuanpunaérran cHAKHIUAAD TeTHWIHYA KyfiHgaruaapra Tedr 6yaanm:
c C
Mg ___17qa4 0 Q5 _ ga®

—_— B = —
EJ 12EJ EJ EJ
Osunras HaTHXKAIapHH AHAJWTHK YCyJAa TEKLIMDHUI YY4yH KOOpAHHATajzap

60wnan A HyKTaza OJNHII Kepak, GaJKAHHHT YHI spPMHI'A IOKODH Ba NacTra TOMOH
g 10K Ky Kepak.

7.30. Kyunap TabCHPHHHHT MYCTaKHJJIMK NPUHUKNUMAAH Gofina-
JaaHub, pacMaa KypcaTHATaHAEK IOKJIAHTaH KOHCOJHHHT 3PKHH YdH-
Jlarv KeCHMHHHT 3THJHW KUAMaTH Ba Oypuaunwi Gypuarunu rpacdo-
aHAJUTHK YCyJJAa aHUKJAaHT.

Kgpcarma. Vikku coxta GajKaHH, S’bHH STYBuM MOMEHTJAPHHHT MKKH 3Iopa-
CHHH siCaHl: TaKCHMJAHTaH 10K ¢ Ba Tynjauras ky4y P (pacwm, 6), xap Kafici I0KIan
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- 9’
AT Ty g a ﬁ 7 _%
@ 3 . - ﬂ:q[ q ——ep— a
) 1
4 -
Wl @ 7
SN
4] ¢ —™
j/r ‘z I
] a4
! 9
7.30- macanara oua 7.31- macanara oup

XOCHN Gyjaluran KyuulUJapHH a/l0XHAA-aJOXHAa AHUKJIAHT Ba aiare6paHk ycyJajaa
KJuar,

4 ) 3
XKaso6: = Salt, AL,

24EJ’ ¢ B3EJ’

7.31. Pacmpaa tacupJsanran 6ajka y4yH KyJod ypTacHAard sru-
JHII KaTTAJHTMHH Ba TasgHY Ke-
cuMJaapaard Oypuauiml Oypuak-

Japuuu rpadoaHaJHTHK YCyJaaa z
4 = —] TTW%T[D

- 5
AHHKJAHT, a 1 —%
L a - -4 -
Kijpcarma. SryBux MOomeHTNap 3MI0-
pacunu (pacM, 6) HKKHM TeHT yuGypuakka @

Ba MapabOMHK CHTMeHTra Gyuau6 OJHII 4 7 i *m 5%
JILlg

@

Kynait. Uxtuépuit patrap a—b (pacM, 6) A

6unaH yeKJslaHraH KBaapar napaosa cur- ’?’ ,%
2

P=ga

MEHTHHHHT 103aCH O = —3— hc ra TeHF.

Arap 6Gankara TeHr TaKCHMAaHTaH 10K ¢
Kyiniran 6y/ca, cUrMeHTHHHF GasaHL/Iu-

qc?
rH A == —, CUIMEHT yu/Japujial OFHPJHK

8
Mapkasuraua Gyaran wMacoga: xp = c/2
4
MKasob: f,=— L. 0= —

48 EJ’
9gad | 0 — 7qa®

T 48E] BT 48EN
7.32. Pacm, a ga racsupJaH-

ran Gajka ydyH KyJod ypracujaru
STHJHIIEH (f;) Ba TasHY KecumJiap-

HHHT Oypumul Gypuakapuun (6,,; 7.32- macanara oHfl
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» g 8p) rpadoanasuTHK yCyAna aHHKJAHT.
4 E o OO s Hamnpkanapau aHajauTHK yeynga Tek-

@L__ c LIMPHHT .
a4 —rw—

Kygpcarma. 7.31  macanara  xapaur

(pacm, 6). Pac™, 6 — @ aa kypcaTuiaranu-

7.33- macanara onx nek M smiopann KHCMJapra a)kKpaTHil ycy-

Jupan xaMm doiiganasHull MYMKHH. DryBun

Momeﬂ'r).nap TeHraaMacH (a6cuuccanapHu GHTTa KOOpAWHATajap OGOWHMAaH XHcol-
Jlaranaa):

q(x — a)®
A 8

<

My =A4x; My=Ax— P(x—a)—

A nau, P pan Ba g 1aH TermuuIM 3MIOpajaphu sicaiiMu3.

x— a)?
M 4 = Ax (pacM, 6); Mp= — P(x— a) (pacm, 2); Mq = Lé—)—
(pacm, 0)

M »smiopa sicoBumnapra axkpajdaiM. YJap Xap KafiCH Kyujaan aloXuia-altoxuaa
Acaaiy (YHT YUMIAH KHCHATZH KOHCOJLATH Kabu) (M=M,y + M,+ M, ); B rasny-

Jaru AMFMHIH MOMEHT HOJra TeHr. Xap Kaiicy smiopafaH rpadoaHanMTHK YCyajaa Ky-
YRLUIAp aHHKJAaHUG, KefiuH KYING uuKuIanu:

13gat 19gas 7qa®

as06: = —— ; 0, =— ——; 0,= .

A fe 48E) 7 4 48EJ" "B 16EJ
7.33. Ywby waprtaap yuyH OaJkaHHHT TasHu kKecumJapu 6yp-
YaK KYYHULIAPHHH Ba KYyJOYH YPTacHAArH STHJAHIIHM Tpadoananu-
THK Ba aHaJHTHK ycyJla aHHKJaHr (pacMra Kapawr): a=2 M, g=

=20 kxH/m,
M, = ga® = 80 xHm Ba EJ = 12-10'° H/cm?.

25qa®

3
JKaeob: 6, = ——— = —0,0108; 6, = = 0,0069;
A 48EJ 5 J
17qat
=g =095 cu.
M, 2 7.34. Arap M=Pa neb6 xabyn Ku-
"I ’ 2 JIMHCA, KOHCOJIM 6anka Y4YyH KyJo4
A, I 7 }"/p'racmlam STWHIJIAD KaTTaJjJurHHH
4 ’%. ’% _J (fo) Ba 3pKMH yyMzarm STHJMII KaT-
L —=a Taquruay (fp), HIYHHHIJEK TasiHy Ke-
@ 7® b cumaap (8, Ba Og) Ba OXMPrH KecuM
J Y ] T 3 (0,) 6ypunmmr Oypyakjapunn rpagoa-
biit S HaMMTHK yeyJja aHHKJAHT.
. . c
/ @ 0% Kgpcamma. Q° Ba M® mn  ammgnam
,,,L"* 4 5414 a—a-? yuyH coxTa Gaikanu (pacM, 6) ! y3YHJIHK-
4 A K 73 T nard ocma Ganka AC BCra Ba acocmii Ganka-
84 "T}' f & ra (@ ysymIHKJard KOHCOJTa) aXpaTHI KY-
e + L nail (pacM, 6 Ta Kapaur). ONIOPaHH KHCM-
A Jiapra aKpaTHU YCYJHIaH XaM (ofiJasaHul
7.34- Macanara OHE MyMmkmH (7.32-Macaiara Kapamr).
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2 @- e 20kt P=40rr!
f~—z «l s , HOOOGE

A i
¢
}"_- { ——te- 2 Q e @ d-—w.
| g = 20K Yl 1%, =80k 1101
4% : @ /?H”I;”EF- )3 7
Az * jﬁ.c P c
§ W \‘ ] 7
Z V4 3 . / s B .
7.35- Macanara OHX ngg,/y/,,r__% =80k
4 LTI 8 7
c
AL B
7.36- macanara oux ! a He—a O ]
/Kaeo6: Pal? Pa?
= [p=— 7 (3l +2a)
fe=gg; Ib=—r¢p ©+2)
0, = —@,= Lo
AT T BT 9py
Pa
0, =—-—(+a).
D 2EJ( +a)

7.35. BajkaHHHT 3pKHH YYMAATH STHJHW KYJOYAary IOKHHHT
Xap XHJ BasuAT/IapHAa HNAHKaTop épaaMuaa yauwawann. Muauka-
TOp IHT KaTTa KUAMATHH KypcaTHIUIK yu4yH P I0KHM uyankue A TasHy-
AaH KaHgafl x macodana XoOUJAWTHPHL KEPaK?

Kypcarma. B wyKTajarn coxra peaKusHH X MacoaHHHT (GYHKUHSCH cHpATH-
na udoaanaul Ba yHH MaKCHMyMra TeKWHpPHUI Kepak (pacm, 6).

JKasob: x = 713: ~ 0,577 1.

7.36. Pacmna Tacsupnasran Gankanap ydyH kyqao4 ypracupard (f.)
Ba KOHCOJHHHT 3pKHH yuupark (f,) srunuumiap KaTtaauruid rpapoasa-
JHTHK ycyaja auugiaur. Arap a =2 m, EJ =10-10" H-cm® Gyuca,
yan TasHY Ba YHC OXHpPrH Kecumsap (6 , Ba Op) HMHT OypuU/IHII 6yp-
YakJapuHH xam tomuur. 7.31, 7.32 Ba 7.34 Macananapra JOMp Kypcat-
MaJsiapyiad (poHaaJIaHHHT.

JKaeob:
SrujHwAap, cMm Bypuagur 6ypuakaapu
Cxema fo D 04 o
a —1,2 1,87 —0,00934 0,00934
6 —0,667 1,33 —0,0040 0,00667
3 -—0,33 0,73 —0,00167 0,00367

7.37. MauHa sjeMeHTH KyJoud [ ra TeHr Gyarau Oajkafad
H6opar. banka 6Gup yuu OuiaH WIapHHUpAM KYy3FajlyBuaH TasHura,
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HKKHHYY yyu GHJaH BepTHKaJ HyHaJ-

L THpYBYUMra  THpajagu. Beprukan
2 UyHaatTupyBuu GVyilnal6 spkHH (HLU-
A - RE  kananmail) monsyu cupnanamu,y Gas-

Ka 6GuaaH Guxkp OorjaHraH (pacmra
kapanr). A Ba C uykrajgapaard sru-
JUILIJIaD KATTAJHTHHU XaMJa TasHu-
aaru Gypuauw 6ypuaruHu rpadoana-
JUTHK ycyala yuby HKKH BapHAHT
YYYH aHHKJAHT:

a) arap GaJKaHHHT KyJOuu ypTacura TynjaHrau xya P xyiiui-
rag Oynca; 6) yira KyuHHHT V3 nogsyHra Kyiuarag Gyuca.

f A 1

7.37- Macaaara onn

11 pis P 3 P2
/Kasob: 2 =— , =—— =20
) I 48 EJ e 6 EJ B 8E)
3p3 Pp3 P2
6 =—-—-, [ =——-—-; — .
) 1a 3 EJ le 16 EJ BT 6FJ

7.38. KymraBp 6anka Ne 24 HM yHUHT KyJouu ypTacura kyiu.-
rag TynaasHran kyd P Gujan cuHaul Kepak. DajkaHu yuaapuaan
IapHUpPJKH THpaJdaran Aeb xucobaab, 3HT KaTTa HOpMaJ KyYJaHHLI-
Jap Ba 3HT KartTa 3THIHUI pyXcaT THJIAJUraH KuAMartjaapra eTHIIH
Yy4yH 3apyp OyJiran 6aaka KyJaouu [ HH XaMZa 3apyp oK P guiiMa-
THHU Tauaanr. [o] =160 MIla, [f] =0,5 cm.

/Kaso6: =300 cm, P=61,5 kH.

7.39. Kyunap TabCHPHHMHT MYCTAKMIJIMK TNPHHUMIHAAH doiaanauud,
pacmMpa TacBupiaHraH OGanka yYyH KyJaod ypracugard (f.) Ba 3p-

KHH y4HAaru (f,) SravIuIap KaTTajurHHu rpadoaHalHTHK yCyaia aHuK-
JIaHr.

Kjpcarsa. Xap Gup iokaan Gynaiuran sTHAHIIADHA aJ0XHAA-aJOXHAA aHHK-
J2HT (pacM, 6 Ba 6 ra KapaHr) Ba yNapHH HWODAaNapHHH XHCOGra OJHO KYLUMHI.

ird 4
HKasob: f,=—"22;
3EJ
fo— 13 ga*
b 121
7.40. Byryn ysyuauru 6yiinua
4,°29 TEHT TaKCHMJIAHraH 0K ¢ OusaH
7 ‘ rﬂ‘lT IOKJIaHraH KOHCOJ  YYyH 3PKHH
g AMHHHHAHHH{::‘:}%K p  yuuparu aGcomor kuivar OYitnua
¢ 5 14
é}i_‘ (=4t —————te 1) srumum [ = :;——EJ ra, Oypuanu 6yp-
t | 13
LT R yaru sca § = - ra sra sKanH-
I o
2| . 2" rusu GWiMO, TeOMETPHK MyJ0Xa3a-
8 s T JapAaH KYHHLATHJIADHH aHHKJAHT:
(mg,) L a) Y3YHJIMTHHUHT SIPMHTA IOKJaHraH
KOHCOJIHHHI OXUPI'¥ KECHMH STHJIHII
7.39- macanara ougn KaTTaquruin Ba Gypusumn  Gypya-

192




s\

7.40- macanara oug

7.41- Macanara Oun

runy; 6) Yiua KecHMHMHT Esrwsmumi KaTTaaurd Ba Gypusuin GypyardHHH

AB =aq y3ynmuK GY#iHua TaKCHMJIAHTAH HarpysKaHH ywa y3yHJHKAArH
BC yuacTKara CypwJraH XOJ YUyH aHHKJIQHT.

7 ga3 gat
asob: a = 0.=— ;
X ) I 24 EJ ¢ 6 EJ
41 qat 7 gat
6 = , 0. =—
) I 24 EJ ¢ 6 EJ

7.41. BaakaHuHr 2a y3yHJAWrHra TEHT TAaKCHMJAHraH IOKHH
(pacm, @) KyJou ypracura Kyiuarag Tymaanrad Kyd P=2ga 6uiaH
aJMalluTHpHJIca, Iy ocmMa GaJKaHHHT VPTaCHIArd STHJHII KaTTa-
JIMTH KaHja¥l ysrapuLIHHH aHHKJAaur (pacu, 6).

Kaso6: a) [ = —2‘?;

— gt
0) [ = 2FJ

7.42. Kyaouu [ 6yarad, yuJaps IIapHHpPJM THpaaraH Gajnka ¥3
OFHDPJINTH TabCcHpUAa Typubau. Arap OaJKaHHHr XaMMa YyadamJa-
PHHH n MapTa KaTTaJ4LUTHPHJCA, SHT KaTTa HOPMaJ Ba ypHHMA
Ky4JIaHHIWJIap, TasiHd KeCUMJapHHHr Oypuaum O6ypuaknapH Ba Ky-
JIOY ypTacHAary sTHJAHLI KaHAail Y3rapulIMHU aHHKJIaHr. Arap 6aJ-
KaHHHT THpaJHII IIapTH ¥y3rapca, 3HT KarTa KyudJaHHULIap Ba
yyKMIIap Kauaai yarapanu?

Kago6: 1) druauw n? Mapra ysrapanu, Golika XaMma KaTra-
JHUKJAap n MapTa ysrapagd. 2) dakar Xycycuil OFHPJHK TabCHPHAA
Oy nucbariap GajKaHHHT THpaJHLI cxeMacura GOFauMK GyiMaHnH.

7.43. Arap pacMmia TacpupJaHran GaJKawHHI KyJo4H (=6 M,
XKOHCOJIHHHT y3yHaurd a=2 M, M=20 kHwm, E=2-10"! H/cm?2, J=
=3500 cm* 6yaca, KyJaou ypracuiard Ba 3PKHI YYHAATH SCHAKHLI-
Jiap KaTTaJur#d Ba fyHanuuHHH rpaduk ycynana anuknadr, OuuH-
raH HaTHXkKaJdapHH rpadoaHaJHTHK YCy/nJa TEKLIIHPHHT.

Equm. SrunviapHd aHHKJAUI COXT2 IOKJIAHHII 3TYBYH MOMEHTJ/IAPHHEHHL 3-
IOpacHHH sicalujiaf ubopar 6¥naan. Tannaura ysyHamkaap Maclutabuaa 6ajka cxe-
MacHHH YH3aMH3 Ba YHHHT y4uyH S3TYBYH MOMEHT/Iap 3MOpacHHH sAcafiMui. M amiopa
103aCHHY AXJIHT COXTa IOKJaHHUl cHbAaTHAA Kabya KuHJIuG, yHH OHpP Heua IOK
103a1apH @1, ®2 Ba X. K. ra 6yJaMH3, bHH SAXJHT IOKJIaHHLWIHH TYNJaHrax coxra
Kyunap (IOK 103aJapDHHHHT OFHDJMK MapKasjapHra Kyiumirad Ba o,=mz=20 kHm?,

w3=w4=40 KHmM?, 0s=ws=20 kHM? ra Tenr 6yiran Kywnap GHjad ajaMaumTHpa-
MH3.
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7.43- macanara oun

CoxTta Kyanap MacwiTaGHHH Tanjga6 §mwa Macwrabna uxTHépuA oammran H
KYyT6 MacodacHma Kyu KynGypuyarund sicafiMu3. O KYTGHMHT BasHATH GajanfJiBK
6yiinua Xam uxTHépHil. O HyKTa Kyulap uM3HFHAaH 4anfa €raiu (arap yJaap uwan-
ILan yurra Kapa6 Kyfunaguran GyJuca). CoxTa Kyunap Aynanumu M smopa mmo-
pacura Kapa6 taHnaHagu: arap M>0, ©>0, SbHH IOKOpHra KYAHIANH.

CoxTa IOKJaHHIIHHHT CHMMETDHKJIHIHHHE XHco6ra oau6, KyT6HU Kydnap AMFAH-
Iluc Gananagurd ypracHra xoftnamrupamus, A—1, 1—2 Ba X. K. HypJapHr JTKa-
3aMH3 XaMia A HyKTajaH 6olial apkoH Kynfypuarunu sicafimus. lOx rosanapa
® KaHua Kyn GyJica, apkoH Kynfypuard 6anKaHHHT STHAraH YKHHH TacBHPJafAMran
3rPH YH3lIKKA AKHH O6YJaAn, JeKHH

EJ ¢ H.

H = k mapta <M0= H.; f= %— Gyarann yuyn f= —ﬁ = %) .

ApKoH Kyn6ypuarHeMHT TYTAWTHPYBuH umsury AB Gepuaran 6ankanu MaxKamaam
IIaDTHHH KAHOATIIAHTHDHIIK Kepak (yHKH fq=0Ba fg=0, 14 =0 Ba ng=0).
SHIH Y3YHMMEJAp MacluTaGHAa TYTAWTHPYBUH unsnK AB xan To apkon KynGypuarn-
HHHI' TeTHIIH TOMOHAapu 3 — 4 Ba 6 — B rava 6yaras opauzaraiap 1, Ba V| HH
(BepTHKan D’D raya AaBoM STTHpHATaH) VJuAWl KOJafd. YJaap KyHHIaruiapra Tewr
YHKAAH: Te = 175 oM, 1np = 200 cm.

Bus kyr6 macopacunn H = 80 xHwm, 6ukpruxkun EJ = 7-1010 H cm? = 7000 kHn?
Ie6 OTaH/MMTHMH3 YuYH TeTHULIH STMAHULIAD KyHHAarura TeHr 6yJiaiu:

80.175

= — = ——— O M;
fe="gr" M= "7000 ¢
80.200
e R
Ip="Z500 oM
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7.44- macanara oHn &

7.45- Macajiara OHI

IpadoanaanTuk eunMpaa Kyfinnaru xaso6iap OJIMHALM:
7 Mya? 2 Mya?
= e— 2 ¢ , £
4 EJ W o EJ

7.44. I'pabuk ycyaman ¢oiigananu6, pacMaa KypcaTHIraH HKKH
6anka yuyH, arap P =40 kH, [ =4a=4m Ba EJ = 4000 kHM?® Gy.ica,
STHJraH YKHH SiCAaHI XaMJa KyJod ypracuparu srwymmmap (fo) Ba KOH-
COJIHHHT 3DKHH YYHIArd sreymuuiap (f,) KaTTaJuruHe aHMKJIaHT.

Slcamn HaTHxKa/apHHH rpagOAHANMTHK YCYJAR TeKIHPHO KYPHHT.

Kasob: a) f,=2 cm,

fe=— = 2,29 cm.

fp=—233 cm;
6) fo=-—183 cm;
fp=15 om.

7.45. Arap Gankauunr Gukpaurd EJ = 24000 xHwm? 6yaca (pacm, a
ra gapaur), GaJKaHMHT [IAPHHDPJIH STHITAH YKHHU SICaHT XaMjaa IapHHD-
Zaru srumaumHM (fo) Ba P Kyd octupard Kecumpard srwmm (f,) Karram-

THHH aHuKJaur. ['pabuK eyuM HaTHKAJapHHH aHAIUTHK ycyJjla TeKIlu-
DHUHT.

Kgpcamma. Bepuwrran Gamka acocnii Ba ocma Gankanapra axpairanird yayH
HKKHTA TYTalUTHPYBYH YM3IHKHH: acOCHH GajlKa YUyH A,C, uM3MKHH (apKOH KynGypua-
I'MHHHT GUPHHUM TOMOHH Oyilia6 iHiymanras, uyuku 04 =0 Ba f4 = 0) Ba HAPHHD

C, Xamna Tasuu B, opkanu yramuran MxkuHum wusux C,D; HH (ocma 6anxa YuyH,
pacM, 6) uM3MIml KepaK. ADKOH SIDH UM3MFHHH TOPH3OHTAll HONMHYM YKKa KeJTHPHUI
MyMKHH (pacy, 6).

/Kasob: f.=—1,77 cm; f,=10,8 cm.

7.46. Arap Mo=60 xHwm Gjuca, pacmaa TacBupJaanHrai Gajka-
aap yuyn mapHup C HHHT BEPTHKAJ CHJXKHULIApHHH rpadoaHah-
THK Ba rpaduk ycyanapga asHukaaHr. PyXcaT sTunafurad Kyd.na-
nuur [o] =16000 H/cMm?, (=3 M 6yaca, 6aJKaHHHT KYIITaBPJIU Ke-
CHMUHH 3HT KaTTa 3ryBid MOMeHT OyfiHYa TaHJIAHT.
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., M2
Kasob: a) fo=— 575_.1— =—1,8 cM (kymrasp Ne 27)

7.47. 7.22 macanana 6epuJ1raH HapHApd Gasnkanap yuyH OepHira
yJ/ruamnap Ba IOKJaHMULIApAA IUApHUpAArH (fo) Ba 3pKuH Yy4ujaru (fp)
STH/IMLIIAP KATTAMUMHHH TpahHK YCyJia aHHK/JaHr. DalKaHHHT TOPU30H-
Ta/Jl HOJMHYH YH3UKKA KeJTHPHJraH STWIraH YKUHU SCaHr.

/Kagob. 7.22 macanara xapamr.

24- §. KyunmjapHy aHMKJIQUWHHHT 3HEPreTHK YyCyAJapH

7.48. PacMmpa kypcaTuiarad KpoHIUTeHH sJeMeHTJapuia TyIJaaH-
rai JeopMalMsAHUHT NOTEHUHAJ SHEpPrHACH OMJIaH TallKH KydJsap
ULIH opacujaaru GoramkJAuKAaH Qofinanaunb, 120 xH ra rtenr kyd
P gyiinarad y3eJIHHHT BepTHKaJ KYyYHLI KATTAJHTHHH AaHHKJAHT.
IIynar toprkuuunr kecumu 10 cm?, Kaparaliian KHJIHHTaH THPaK-
HHHT KecuMu 250 cm2.

Xasob6: 0,273 cum.

7.49. Kynoun ! 6ynraH Ba_ y4lapujiaH LWAPHHPJH THPAJraH
GajKa KyJOUYHHHHT YpTacura TYNJIauraH BepTHKal Kyd P Ba 1yn-
JaHraH MomeHT M Tabcup Kusand. Bankanuur 6uxpaura EJ nom-
muH. Bajgka aebopManMsCHHHHI [OTEHNHAaJ SHEPrHSACH HHMAra
TEHI?

JKaso6:  P° M2
96 EJ 24 EJ

7.50. Kynouu /, 6ukpaura EJ Ba Ganavpiaury h 6yaran noMMHA
KeCHMJIH 6anka co¢ runuul TabcHpHAa TypHOGAH. Daakajpard aur
K4TTa HOpMaJl Ky4JaHHULJIAp pyXcaT 3THIAAHTraH KydJIaHHIIJIApra
[o] ra renr ne6 xuco6sal, 6anxkajga TYNJaHrad NOTeHIUAJ 3HEp-
THSTHHHT MHKJODHHH XHCOOJIaHT.

JKaeos: 2191

Eh?
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7.51- Mmacanara oun 7.52- Macasara OHX

7.51. Pacmaa xypcatuaran pama OHp XHJ yJAYaMJH pHrea Ba
crofikara sra, yaap kywrasp Ne 10 gan tafiépnanran 6yau6, Gup-
6HpHra KaTTHK MaxkamJauraH. Pama Oy 3JeMEHTJapHHHHT Y3yH-
aurn a=100 cM., PaMauunr KysraJayByaH TasHUHHH danra cHJi-
JKUTHIUTA MHTHJAAAMraH TropH3oHTaa kyd P=6000 H. Iruamm
NOTeHUHAJT 3HepTHsicH 6uaaH kKyu P winu opacHiard GOFJIHKAHKAAH
¢dofigananub, paMa uan TasHUHHHET CHJKHOLIADH KHHMAaTHHH
aHHKJIaHr.

5 Pat

JKasob: y = 2,525 cM.

7.52. Kyqoun 2a=4 M 6yaran Ba HKKM TasiHdra THpaJran 6aJj-
KaHHHT YHT TOMOHHra a@=2 M G6alaHAJHKIarH CcTOHKA KaTTHK
MaxkamjaaHrai (pacMra kapasr). CTOHKaHHHT IOKODH YYHra ro-
pusoHtan ky4 P=9000 H kyiiuaran. Banka xaM, cTofika XxaMm Kyu-
taBpjap Ne 16 pan dcanrad. TallKH Ky4JIapHHHT HIUH STHJHLIAATH
TMOTEHIHAJ 3HEeprusra TeHr OyaraHaurugaH ¢oinanannd, P kyd
KYHUJIraH HYKTaHHHT TOPM30HTAJ KyuMll KHAMAaTHHH XHCOOJIaHT.
Arap xuco6sam BakTHAa GaJKAHHHT CHKHJHLI NOTEHLHAJ SHEPrHsi-
CH XxaMm XHcoOra o/JMHCa, CHJKHMII KHAMAaTH KaHgai ysrapanu?

/Kaso6: 4,12 cm; dakar 0,009 cmra ysrapanu.

7.53. Kysoun 6 M Gyaran gywraspam nyaar 6aaxka Ne 22 6up
yun OHJAH IIApHHPJAH KY3FaJMmMac TasiHYra, MKKHH4H Yyun OHJaH
BHHTJH UHJAHHADHK NpYyXHHara TasiHagd. [lpyHHa YKHHHUHI OHa-
merpy 10 cM, mpy:XKHHa CTepKEHHHHHT JHaMeTpH 2 cM, ypamJjap
coun 6. Banka KyjaoumnuHr Ypracura Kydiuarad kya P=20 kH
TabCHPHAA Wy CHCTeMaja TYIJIaHTaH NOTEHUHAaJ 3HEpPTHs MHKHO-
pHHH XHcoGsaHr. IloreHuuan sHeprus OGuJjan TallKH KydJapHHHT
HIIY opacuaarH OOFMHKJAHMKAaH ¢oligananu6, 6anka ypra KHCMH-
HHHT BePTHKaJ KYYHII KaTTaJHPHHH aHUKJIAHT,

/Kaso6: 36,4 kHwm; 3,64 cm.

7.54. KactuabsiHo Teopemacu €paamuna GankanHar C KeCcHMH-
Jard STHAMIIHH (pacM, cXeMa ara KapaHr), LWIyHHHTIeK GaJjka
OXHPrH KEeCHMJIapHHH OypHJHIL Oypyak/JapHHH aHHKJIAHT.

Euum. C uykrara xymnuMua Kyd P Hu K§iu6, KefiHR SIMAHIMIHH HHTEIPaniap
AHFHHAHCH cHbATHAA XHCcO6Jall Kepak:
1 7 oM, 1 oM,
My —dx+4+ —
j 1 X T EJ le
(&)

0Py

Y, ox.

C=Es 0P

(@
197



H, AR
(4
s P et B
| A i E
& —t—
g

7.54- Macanara OHA

Bepuaran 10k Ba Kyu Px nu 6ankanAa KypcaTHG, KecHMA4p abcHUcCANApPHHH
X, Ba Xp Ouian Gearunafimus (cxema, 6), TasHY peaKUUsIaPHH XHCOGMafiMHu3:

M, b M, a

A=——>4p — B=""4p —.
{ + Py { l T Px {

Cyurpa 6apua HHTErpaJ OCTHAArH KHAMATJapHH XucoGaafiMus:

_ B p b 0My_ b

My = Mo —M, l +PK I X1s 0P, =7 X1
Xq a oM, a
M2=MOT+PK sz, —E_P;':—l—xb

Xycycuiit XOCHTaNapHH XucoGiaranfan cyur, P, HH HOATa TeHT JeG OMHUI KepaK.
Kunupunaétran STHIHII

a b
1 b 2 b(a2 4+ 3ab+ 2 b3
v, [SMO(I_L)_"_dx-}-‘SIMO%dx]:MOG(a+a+ )
0

= E] 1] 6 EJ (@ b)*
0
Banka gan yun A HuHr GYpHMJAMII GypyarHHH aHHKJAIl yyyH OGepHAram cXeMa a
YYYH TasHY peakUHsJapHH XHcoGaaw, M (x) Hbomanu Tysuiw, Gepuaram M, mo-
MeHT 6¥iiHua XOcHJA ONHII Ba KYRHAArd HHTErPAJHH XHCOGJAlI KepakK:

I
1 oM (x) 1 x \2 Myl
9A=EJ—5M(") m, T EJYM°(1—T> de=gi7
0 0

)

Banka yur yun B HHHr GypHAHII GypuardH# aHHKJIAmM yuyH GajKaHA IOKJaull-
HHHr sIHTH cXeéMacH B mu KJpHO unkuII Kepak. Bynja GankauuHr uanm yunparH Ge-
praran MoMedT M nanm TallKapH sna YHr yun B ra M, momenT xam Kyinaran, Tagnu
peaknuanaphH, sryBud Moment M, (x) Hu, xycychii xocuna M (x) un  (Gy cxema, b
yuyH M, 6Vitnua) xuco6nal, Kuauparaérran CYPHIHII GYypHarHHH aHHKJIafAuraH uH-
Terpai Ty3aMu3:

oM (x) x\ x . Myl
{ 6 EJ

I [4
I 1
=—\m = —\ M[1==
% EJ,S‘ © om, = Ei f M"( !
0 0

Bapua yu xaBo6 xaMm Myc6ar Huiopara sra. DBy WIyHH GHIAHPAAHKM, STHIHW #yHa-
JMHIH Y, [acTra KaparaH (PK Ky4 Kabu), yan TtasHyAard OGypuauur Oypuars coat

CTpefKacH iyHanuumaa (Xycycuii xocmna [onmuran M, kalH) XaMia JHI TasiHulard
6ypuiHil 6ypuard coar MHIHTA TeCKapu i yHaara (Mx xabwu).

7.55. KactunpsiHo TeopeMacu €pjaaMHia pacMAa Kypcartuaran
6ankanap yuydH C KeCHMHHHT STHJIHIIHHH Ba D KeCHMHHMHT OypH-

198



mm
4

et ] 4
\Laﬂga,r TRl TR

5/
7.55- Mmacanara OHR

Aum Gypuarnmyn anumgaanr. P=21 xH, M=21 kHwM, ¢=12 &H/m,
6asKaJapHUET KeCMMHU Kywtasp Ne 12.

Kaso6: a) 5 P —2,5 oM, Pat 0,015 pad;
6 EJ J
7 Ma? Ma .
) — < 5 = 3,5 cm, o E] = 0,0025 pad;
p) — 2299 _ _ 0,916 cM, — = 12 = —0,0093 pad.
384 EJ 24 EJ

7.56. Makceeaa — Mop ycyamma pacmia KypcaTHiaraHua 10K-
naHrag nyjaat 6ajka KOHCOJM YYHHHHT 3TMJHIIK Ba GypHJHII Oyp-
yaruun aunugaanr. P=20 kH, ¢=30 xH/m, [=4 M, a=1 M, [=
3500 cm¢,

oy “yer

ST O v L 2 §A7 R “

l—’-! [T A e N s G

L{’ — ¢ bl ¢ : .‘J‘“”}éo_“ -
o d_'/ A 8) A

7.56- Macanara oun

Ewumu. Balka KeCHMHHHHT CHJDKMILA (3THAHIIM éku Oypuanwn GypaarH)
Makcsean—Mop G¥iinua Kyfingarnya npoaananalu:

S‘M-M"
<d,) EJ

(4]

By epaa M (x) éku M -— Gepuaran I10KJaHHII cxeMacHaa 6aiKa KecHMHAArH
3I'YBYM MOMEHT (cXeMa @ ra Kapadr), M°— sikka 1okJawHwaan ¥ura KecHMIarH
STYBUH MOMEHT. OrHAHIINH aHHKJALINA sKKa IOKJaHHII cHdaTHAa 1Y 3THAHW
KHAMPHIA€TraH KecHMmra Kyfimaran 1ok P°=1 ga6ysa Kuaudanu (cxema 6 ra Ka-
paur). Ilapannen Tapana Kyinaaru xuco6aapun Gaxapamus:

A=

dx.

Cxema a Gyiimua [OKJaHHII CxeMa 6 OyiiHua 10KJaHHIL
ql a a a
=-———pPp—, B° = p° = —,
2 { { l
M1=_le, M(;z—lx1=—-x1,
ql a qx2 a
[ sy, 9. o_ 92
Mz = ( p] P i )Xg -—2— ’ M, = I Xa.
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SHay THAKII y HY HKKYM HATEPBad AHFMHIMCH cHPATHAa XHCOGIAMH3:

a a

l -] ’ o l

y=E.7 [S.MlMldx-}-ag M2M2dx] —_—E['S‘-—Px(—x)dx-!-
0 0

1
*(glx Pax qxz( ax 1
=L —E e |,
+b§(2 F =) =)
_Paz(a—{—l) qgald

3E]  24EJ

«Munycs» mwopacu srunmm P° kyu HyHAJMIINra TecKapH TOMOHra AYHAJraH-
JIUTHHH GHJIIHPAXH.

Koncon yusnuur 6ypuiauiur 6ypuardHu aHHKJall yudyH sina GHp IOKJAHHID XO-
JIATHHH (cXeMa, 6), ABHH KOHCOJ yuHra MomeHT M°=1 kyiiuaran xonnd KYpub

9HKaMu3. By XonaTAa YHr TasSHUMHHT TasHY PeaKlUHACH Ba AKKa STYBYH MOMEHTJAp
Kyfinaarsua udonananany.
o

M° 1 o x
CT T M= M=
Bepuarau oknanuw (cxema, a) nam xocun 6ynanuran M; Ba M. napausr Kaft-

Mar/apH ONAHHPOK Tonuarad. Kuaupuaaérran Gypuauin Gypuard KyAumars HHTEr-
pannap HHFHHAHCHIZH aHHKJAaHAJH:

= — 0,667 cM.

B° =

a 4

a 1
: o o ‘f{ql
EJb6= S MlMldx+§M2-M2dx= Y—-Px-l-dx-}— S (q z_
0 0 6 h

2

Pax qx’) x
— —— | —dx
{ 2 l

a g3
=[—-P—6—(3a+21)+~2—4- :EJ = 0,0062 paa.

7.57. MakcBean—Mop ycyauaa pacMaa KypcaTuaraHn Gajikanap
y4yH C KeCHMHHHI 3THJIHII KATTAJHIHHH Ba D KeCUMHHHT OypHJIHLI
Oypuarunu aHugganr. P=18 kH, M=10 xHwm, ¢=12 kH/m, a=1 M,
6ankanapHuHr KecuMu kymrasp Ne 10.

JKasob:
a) — 19 0,884 cM, — 99 _0,00505 pag;
24 EJ 6 EJ
6) M2 _ 0,632 cm, —-M3 — _0,00842 par;
4 EJ 3 EJ
Pad Pat B
B) — g7 = —0,2525 cM, — T 0,002525 pax.

l..

sl 3 -']” e g
,iaJ !:‘dﬁ;——l’ 0? %-ar-—f_ar--I-fva--/:;—.r\2

o

7.57- Macanara oOHI

200 '



7.58. Bepemyarui ycyauza P10kt

- g =Shtym )
pacMJa KypCaTHATAHHIEK IOK- I I

3 4 | 2
JaHral nynaar 6anka AB uan ! o

KOHCOJIHHHHT y9H OypHJHII Oyp- Sy 4 - 2 )
9

yaruH{d aHMKJaHr. DBankaHuur
K h MW
)%
8

—

6uxpaurn EJ=4-10" Hfcm2,
E « u » u: Bankauuur GHp Heua yqact- ; m ?
[
iy

KaJlapH IOKJaHraH Xo/JapAa HCTajraH
KJunm A Kydupars GopMmyaanan Xucob-

JIaHaIH: ;
A Y o M, }
- ET '’ !

6yHla @ — GepHaraH IOKJaHHLI , SryBuH
MOMEHTHHHHI' SmIOpacH lodacH, M — cnn-
2KHIN KHAMPUAAETIaH KecHMra Kyfimaran
AKKa 10K P°=1 éku M°=1 srysun
MOMEHTHHHHT 3miopacH opRHHartacH. Op-
2 -
aunHara M, Gafka YYacTKAacCHHMHT IUIyHAaH
KeCHMHJA OJHHAIMKH, IHY Yyuacrkapa Ge-
PHAITaH IOKIaHHII SI'YBYH MOMEHTH SMIo- 7.58- macanara oun
PACHHHHT OFHPJIHK MapKa3H LY KeCHM Kap-
IIHCHTa TVEPH KeNajH.

Kyunapsuar TabcHpiapHEA KJWHW ycynauaaH ¢ofiaanaHub, sryBdd  MOMEHT
3nMIOpajiapHHA aJIOXHAa-aJoXHAa sicafiMH3: Kyu P smiopacHHu (3mopa, 6), KyJaou
gerapacuia IOK ¢ 3MOPacHHH (3Mopa, 6), XOHCOJMA 10K ¢ SMIOpacHHH (3miopa, 2).
Iy 3smopanap ro3ajapHHH (10K I03aNaPHHH) XHcOGJAafiMH3.
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1 1
(1)1=——-.10. l=5 KHM“, Wy == —— - 10.4 = 20 KHMZ,
2 2

(o=—2—--10-4=-8—0 kHwm3 m='l‘-1004=20KHM3
23 3 AT 2 ’

1 20
(05=T- 1002=—5— KH M2,

Banka KOHCOMHHHHI gwanm yunra MoMeHT M°=1 un Kyamus (cxema, d) Ba wmy
fIKKa IOKHHHT 3TYBYH MOMEHT 3NIOPacHHH scafiMu3 (cxema, e). Cxemanap 6, 6 Ba
2 Aapaa KYpcaTHAraH 10K 103aJapHHHHI OFHDJHK MapKasMapH KapuUlMCHra TYFpH

KeJafHran opaHHaranap M. Kuiimataapuuu XucoGnafimu3. By opaunaranap cxema,
e 1a Gepuirad. CyHrpa A KeCHMHHHr Gypwiuil 6ypuard KuAMaTHHHM XHCOOJIaiiMH3.

2 8 1 1 20 70

EJ 9A=—0'5'1'—20'_3—+?0-' '_2"—20 -3‘.-'——3—- . O=——6-KHM3.
70107
04 =— 6.4.100 = — 0,0029 pan.

7.59. Bepemuarun ycyaupan d¢o#manasu6, pacMaa KypcaTHa-
ran GaakanapHuar C KecHMHAAru srHJHII KaTTaJuruHd Ba D Ke-
cHMJard OypuaHIl OypuyarHHH aHHKJAHr, Xap KalcH OajKaHHHT
6ukpanry EJ=8-10° H/cm2, P=12 kH, M=8 kHwM, ¢g=16 kH/m,
a=1 m.
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7.59- Mmacanara oup

)Kaeob‘:

3EJ —0,50 cM,  — ?32] = —0,01 pan;
6) 8"‘}’31 =0,25 cM, — 3"‘;’1 =—0,0067 paz;
B) 58";“ =0,625 cM, — 2"2"1 — —0,005 pax.

7.60. Pacmpa KypcatHiaran pama B TasHUHHHHT TEKHC TaKCHM-
JIAHTaH IOKJAHHIN TabCHpHJa T'OPH30OHTA] CHJUKUILMHH aHUKAAHT.
IIyrunraek, C KECHMHHHT BEPTHKaJ CHJXKHIUMHE Ba [ KECHMHHMI
6ypuanwl 6ypuarHHH XaM aHHKJaHr. PaManuur 6apua y4acTKacu
OukpJaura 6up XHJ Ba yarapmac.

7ne 7%
7 T sl
L ) ! 1
¢ L‘—gﬂ—-;, ! 3 -.—.ga ﬂ
| J | 3, T3
i f 8 —
g
, =
T ;5"‘ ] :ﬁo ‘
A A 8 .'7’7:/ .___é_
éﬁ dl © Y A g

7.60- Mmacanara oug

E«u s u. Macanann Kactunesano teopemacu, Makcsensn — Mop uHTerpainaps
€xkH Bepemuarud ycynMaa eunil MyMxuH. Bus Bepeuvarun ycyauna evamus. Bepu-
raH OKJIaHHIAAH zcxema Q) SrYBUH MOMEHT 3MIOPacHHH sfAcafiMu3 (cxema, 6).
IO3anapuunr OFMpJANK MapKa3Napd Ba3HATHHH KYpCaTaMu3 Ba SMOPaHHHT Xap OHp
ynacTKa KHAMaTH 103acHHH XHCOOJaAMuU3:

ght qh%a




Kaaupunaérran x§uuin xofiuna yunur fifuaauun 6yfnua pamara P°=1 KyuHH
Kysimns (cxema, 8). AHa uly siKKa IOKJQHHIIJAAH 3TYBUH MOMEHT 3MNIOPACHHH fcaf-
MHZ (cxema, &) Ba Gy SMIOPAHHHT Xap KailcH yyacTKacHia GepuiaraH IOKJIaHHLI
SMIOPACHUMKT Xap KalicH yYyacTKacH 103aJiaDHHHHI OFHPJHK MapKa3H Ba3HATHra Moc
KeJlaAHTaH OpAHHATaHH GeNTHIaAMH3:

Pama B TasfHYMHUHT FOPH3OHTaJ KY4YHIUHM KYAHIArH 3OCHIaNapHH KYWHG aHHKNA-
Hami:

1 (gh® 5 gh?a ghs
Ap= — (8- 2 = .
8 51(3 g Pt h) 24 g7 P16

C KeCHMHHHr BePTHKAJ KYYWLIMHH AHHKJALl Y9YH PaMaHURr 6y KeCHMHTa Bep-
THKaJl TabCHP KHIaguraH P°=1 Kyuuu Kyium Kepak xamaa OGyHOafl IOKJaHHIL
XGJIAaTH YYYH 3TYBYH MOMEHT SMIOPacHHH ficalll, cyHrpa Iy SMIOPaHHHr OepHAraH
IOKJIaHHII 3110PaapH 103aJADHEHHT OFHDJIHK MapKasJdapH BasHATJapHra MOC KOOp-
LMHATAAAPHH XHcobaaw Kepak (cxeMa, 6). Cyurpa siHa GepHAraH IOKJaHUII 3MOPa-
Nlapd 103aJapHHH fKKa 10K 3MIOPaJIapHHHHT OpPAMHATaNapHra KynaiiTHpHII onepa-
uuanapuHH GaxapHWl Kepak. By XocusialapHu KyWH6 Ba GUKPJAHK KuiimaTHra
6ynu6, C KCCHMHHHT BePTHKAJ CHJIMHIM KaTTaJUTHHH aHHKJAAAMHS.

D kecnMuHHr GYpHAHII GYpuarHHH aHHKJAAWl yyyH paMaHHHr M°=1 MoMeHT
6HNaH IOKJaHHUI XOJaTHHY KYpHO uMKMII Kepak, By MomenT G6ypuamumt Gypuard

aHUKJIAaHHUWH KepaK 6YJrad KecHMra KyfAHJagu, cYHTpa IOKOpHAa 6aXXapHAraH one-
palHAAap sHa TaKpopJaaHaaH.

XKaso6:

gh%a® gh?a
Ye="T39 k1t PTI2EJ
7.61.—7.63. Hcraaran sHepreTHk ycyJaga pacMia KypcaTHJraH
CTaTHK aHWKJaHaQuraH Xamaa Gapuya yyacTKajapaarn OHKpauk EJ
ysrapMac xamiaa 6up xusn 6yaraH pamajapHHHr A KeCHMHAATH
BEPTHKAJ KY4ull (Ya), B KecHMHIaru ropH3oHTajJ Kyuuur Ap Ba
C xecumugaru 6ypuauit 6ypuaru (Oc) KaTTaJHKJIADHHH AHHKJAHT.

p f
T ) 1 8 M c  FP8 . 4
I x..lll s - 7 2
% 5T A T
r'-g"i‘ ” ”“fza““! | ’ L"E_"_] |l 2
< } <

7.61- macanara oun
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JKaBo6napna Mandufi umopa Guiaan nactra Ba yamra iityHa’-
ran Kyudmjaap Kkypcatuarad. Manouilt Gypuavwn 6ypuarn coar
MHJH OYHnda AyHasra.

7.61- macaara xaeobu,

Cxema EJy, EJ.Ap EJ.8¢
5 1 1
a — —qgat — aa3h — — ga®
382 1 12 24 7
6 -I—P 3 : Pqa?h L Pa3
48 7 16 16
1 1 1
8 — —= Ma? — Mah — Ma
16 2 6
2 : Phat ! Ph? (a-+ h) L-Pha
jg Pha 3 12 (a 3
" g
NG ‘ _ pmmm
M AL HE AR AT 8l A 3
[ = /”' ] : - .
[ - i | - '
I H ] I' 5 | _E
o H | | ™ |q -
[ | < R~
= ! [~
K [ - l | =
3 { - : ; " ; E
7y~ —= "‘T//T// ———p—— Y riress ——l= 8 grech
e S S U O B VA
@ g ¢ g
7.62- Macanara oHp
7.62- macara scasobu
Cxema EJ-ya EJ-Ap EJ-O¢
9
a ——8---()a“—i—2Ma2 — qa* + 2 Ma? — ga% - 2 Ma
6 2 qa‘—-—7-~Pa3 2 ga* - Pa? —_— qa:’—--a—Paz
3 3 3 2
4 5 3 4 2
8 qgat 4 ';- Mya? qa* 4+ 2 My —ga®— 2Mqa
22 28
2 — qa* — 3 Pa® Y ga* - Y Pa® 2 Pa?
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7.63- Macanara oM

7.63- macara xceobu

o (]
el % % 3 < K S
g | zla “ ~SE | ~le | e —|e
| _
E 2 4 % % .
<o
< & S s S )
2| QU w]o < | 5_6 —|o 1_3
B _ _
<] % 3 S 3 %
- 1_3 Ma. 1(;4 ....P3 7_4 7_4
Y] | _ _ & A
B ! _ _ |
m > O M 0 X o
4
O
o
o] a e
aQ, e 3 ©
S e %. 3 & = 53
2 | =|e = 1_2 1_3 1_3
_— bl (A 5]
3 ( o ” (] -
S )
Aﬂ lnw‘ﬁ 5P = < = 5
3 l_ __6 ST;« %_mh 7__3 ~S
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7.63- macara xasobunune dasomu

5 5 1 1 2 1
§ g Fo| 3 P e n 6 3% 1 e
Lot LA I N LI ! at ! a3
LI I A Aoal L _ 1
# 0 T W g P 6 7 12 9 129

25-§. baakanappard KyuMIUAApHH MCTAJAraH ycyjafa aHHKJAIW
7.64. Pacmaa kypcaTHaran MKKM Xycycuil Mucosnga Ganakaaap-

Jard CHJUKHILIAPHH XHco6gam Hyau GuiaH y3apo KYuuil Teope-
MaCHHHHT TYFPUJHIHHH TeKLIHDHHT,

T } '**‘ )
s e

e 1
TITTT IO 47 T— 2
SRR s |
‘ -]

7.64- macanara oun

. Pla. o o _ M

Hasol: 4y =y, = Teest 2= 0= o

7.65. Mkku TasiHura THpaJraH KOHCOJIHM 6ajka pacMaa Kypca-
THATaHJeK IoKnaHrad. KoHcos yunpary sruikil Hoara TeHr OYJiu-
M y4yH P Kyuu Kauua GYJHLIH JO3UM?

Jago6: 100 xH.

7.66. VIkku tasinura THpajaran 6ajJka pacMIa KypCaTHJITaHHIEK
TYIJIaHTaH MOMEHT OuJiaH IoKjgaHraH. MoMeHT Ky#naran KecuMaarua
STHJIMLI KaTTaJUTCHHY Ba Xap Kalcu TasHugary GypHauu Gypyard-
HH aHHKJaHI.

Mab(a—b) M'(a? -- 2ab— 2°b2)
6: Y = — ————; 0, =— ;
Aasob: y 3EJ(@+b) A 6 EJ (a+b)
0 M (b2 42 ab — 2 a?)
B= — .
6 EJ(a-+b)
—'--,,5/4 - P q=30k// /i:v ’_'*b..j
T I T ITTIIIT A &
. T
~-:3ﬂ R M - e L e
7.65- Macanara oun 7.66- Macanara oup
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7.67. Dup yuu KHCHJTaH Ba pacMAa KypPCAaTH/ATaHAEK IOKJIaHTaH
6anKasap yYyH 3pKHH YUHHHHT STHJHII KaTTaJHIH Y « HH Ba GaJjiKa
KyJO0uYx YpTacuiaard KecHMHHHr Gypuanimn 6ypuaru 0 KaTTaJHrHHH
aHHKJAAHT. XHCOGJMAlIHH copaanamTupum yuys P=g-a Ba M=
=P.a=q-a? pe6 KabyJs KHJIHHT.

a4 , qad
Kasob: y, =x-L; 0 =x"- 1
Ye EJ’ EJ’
Counnu ko3dpduIHeHTIap K Ba XK' KHHMATJapu KyHuAard xKajasa-
Jda KeJTHDHJIaH.

g * g SO £y g
lz—"*iw @E 1@% .@ 117
! |
] I I | I [ | ] { | v
IS R R A L Y R R A
q ——-@l - | W @ - 7 |
T 2 it @6 TITT f faanni
] b | 14 | y | |4
i | i
q.«!@f | J®._I '@Iq' |®;9’
T I /mr[lmlj rm'thrﬂ JII]IIIHHI
4 omle ) T/’ ‘ e
~0f»4<—ﬂ*4 e @ o ] l——a-f«a——l be— Q@ e G =

7.67- macanara oun

Cxema k k’ 'Cxema R k’ :CxeMa k k* ?CxCMa k k’
|
s |2 o [ o) i |1
2 T8 | 2 24 |2 | % |8 |73 % |ea 3
l
0 0 l— 0 —41 5— 8 —29 ~5—
T ¢ | 2 * 1722 |76 24 6
1 1 0 1 7] 2 2 | 1
u —— ==l = —_— —_——l—= —_ -
2 6 6 | * 6| 31 ™1 3| 3

7.68. Hkku koHcomu cuMMeTpHK Oankasnap 206-Getmaru Kaasas-
Jla KeJATUPHITaH pacM/iapia KypcaTWiraH CHMMETPHK IOK GHJall IOKJaH-
rad. Koscon yumpars SrHIHII KaTTajlHMH Y, HH, KyJ04 YpracHiaru

STHJMIWI KATTAMTH Y, HH, Yam TasHYJard KeCHMHHHr Oypuiuin Oypuaru
KaTTaqurdad Xapdsap Tap3ufa aHUKJaHT.
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7.68- macaraea doup

Cxema XKapoG
- Elgy Elyy EJ®
P 61 9
R R N R Ty PR
o » 48 16 16
| A ! B
to @ b 50— {52 3 wd
4 O v b4 5 1 !
J l l l l ——Pa® | — Pa3 —— Pqg?
A 6 0 2
[N 28 S, B S, FE W, a-
|# Tﬂ tﬂ lp 17 25
.7 ——— Pa? Ta Pg3 —— Pa?
f i_ R -
- a-—l-aa..t._a,L-a_,.J
9 135 9
2 , [TITTT 19 4 = s = .8
) B P g 128 % g
porGrde—— g — e g
1 19 77T 7 9 3
g | I e 4 - ant — a8
; /;(7 g 9@ 6 qa Z Ga
b @t JO@ e 3
g OIIIIIEN | 4eet | — et | — o
S i 2
[, FE T S 7, R Dy, J |
M M 3
x| M| —omer | —~ M2 | = Ma
% po 0 ?
gt g gl
M M 5 1
X4 - Lo | = Me? | —— Ma
- I 8 2
e Tbetem b (3 bt g7 b g7 .

7.69. Bup yumpaH KHCHJraH, KyJoud 2 M ra TeHr Gyarad Kyul-
TaBpaH nyaar Gaaka Ne 24 unrencusmurd 6 xH/M 6ynran TeHr
TAaKCHMJIaHTaH 10K GHJaH IOKJaHTaH. DHr KaTTa HOpMaJ Ky4JaHHII-
aap 160 MIla nan ommaciurs yuyH GajKaHHMHT SDKHH ydHra Ky-
IUMMYa PaBHULLA KaHua TYMJaHTaH P Ky4HH KYHHII MYMKHH? SHr
Karra sruaum 1/300 gysnou yaymuAaH OIIMAacC/IHIH Kepak.

Jaso6: P=12800 H (6uKpJHK I1apTHra Kypa).

7.70. CxeMa, a 6Vyiiuya IOKJaHraH GalKaHHHT YyPTa KeCHMHAATH
STHAMIIHK OHpra TeHr ne6 OJHG (pacMra KapaHr) Ba pacMHHHT
KOJIFaH yuTa cxeMacuaard 6ajkajap IOKJaHHUIHHU Oup-OHpHra Tak-
Kocna6, my yu Gajdka ¥pra KecHMJapHAAard 3STHJAHLLIAD HHMara
TeHr GYJMINMHM aHUKJaHr. XucoGJapHH Takkocjaw Hyau Guiad
cxeMma, 8 6yiinua, 6aJKAHUHT 3HT KaTTa THJAHIIH 6ajika a KyJouH-
HHHT VPTacHJaru STHJIHUIHIAAH KaHYa KHYMK/JIHMHHH aHHKJIaHT.

Xaso6. 1) 0,5; 0; 0,5; 2) 16 mapra.
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7.70- macanara oHup

7.71.

7.71- macanara ong

ZP

A
v

|
o —

PacMmpa kypcarusaraH Ba

MaxKamJjall Imaptaapu  6yiuvya
Xap XHa 6YaraH HKKH OaJIKaHMHT

Ba B KecuMmjyapupard 3SrHAHULE-
nap Ba Oypuuuul Gypuak/apHHHHT KaTTaJHIHHH aHHKJAHT. Cynrpa

6y 6aJ1KaJ'IapH[/IHl‘ 3rujarat yx.napmmm‘ TaXMHHHH KypHHPIHIHI{H
TacCBHDJIAHT. s
: . Pa Pa Y
JKaso6: a) Ya=—"% Ys =0, 0, J,GB—O,
2Pa3 5Pa? Pqg?
6 ="y =00, ="—, 0, =
) Ya 365’ Us A " epl’ B 6EI
(wapuupAan wanfa) Ba 0, =0 (wapnupian YHrAR)
7.72- macaraea doup ocadsan
L8
Cxema 5 Si
§ Sg Yy oM Yy ocM 04 pad
n g V)
P M__ 1|927|—0,86| 0,266 —0,01067
‘ g 2127!-—0,931| 0,196 | —0,00931
y 1 (33| 0,169 | —0,474 | 0,00068
T 9 | 30al —0,343 | —0,129 | —0,00343
L | Nr»-
4 AJUIHIHIHHILHHII 1|27 |—0,067 | —0,566 | —0,00133
’{‘% %,?”... 2130]—0,799 | 0,494 | —0,00659
g !
2 A h‘m‘; 1|27 | —0,498 2,413 | —0,00732
1 lg 18| o —0,711 | —0,00518
! |
N ~—
J 4k [ | 1| 24al —0,658 | 0,844 | —0,00438
I
2 >, l2l18] o —0,194 | 0
o
3 A Hm{mmumlﬁlm 1| 242 —1,272} 1,37 | —0,00965
= o133]—0,881}| 0,8 |—0,00678
e F AN o=
14—388 209



7.72. Bup koHcoaau Gaskajap KYJIOYHHHHT ¥pTacHja Ba KOHCOJ
VYHAArH STHJIHLLIAD KAaTTaJHTHHH, LWIYHHHTAEK 4Yal TasdgHYAaru Ke-
CHMJIaDHHHT OYpHJIHII KaTTaJHTHHH AHHKJAAHT (XKafBajgarH pacm-
Japia kypcartuarad). DaJakanapHuHr Kyaouyd [=4a=4 M, KOH-
COJIHHHT y3yHaurH a = 1 M. Pyxcat sTusajguraH KyuJaHHLI
160 MIla yuyH Ganka KECHMHHHHT KyINTaBD HOMEPHHH TaXMHHaH
TaHJaHr. baJkaHuHr Xap KalicH cxeMacH YYYH IOKJaHHUI HKKH
Bapuautrna Oepunaau: 1) g=2 kH/m, P=40 xH, M=60 kHwm;
2) g = 40 xH/™, P = 60 xH, M = 20 kHwm.

1.73. Pacmja KypcaTuaraH HKKH TasiHura THpaJjraH Gajkajap
yuyH C KecHMAard arHJIMLI KaTTaJMTHHH Ba YHT TasiHu B garu 6ypu-
JHUW  OypuarHHH aHHKJAHT. PyxcaT 3THAQAMrad  KyuJaHHII
16000 H/cm? 6ynranparn MycTaxkaMJHK LIAPTHAAH Xap OHp Kyui-
TaBpJH OaJIKAHHHT KECHUMHHH TaXMHHAH TAHJAHT €KH KaBobui
XKaJBanja KypcaTHaraH KVIITaBpJap HOMepJapH XaKMAard Mab-
JyMOTJapaaH ¢oifanaHuHr. Bajka IOKJAIIHUHT HKKH BapHaHTH
Gepunagu: 1) ¢ =20 xH/Mm, P =40 xH, M =60 xHM Ba
2) g =40 gH/M, P =60 xkH, M =30 kHm. Bankanap Kyaouu

7.73- macaraza Goup xadsanr

” & X aBob
Cxema z s &
S vi% y cM [¢] pad| A oM
§| 28| e | o5 s
"

11/ é c L l g |
| N > 1| 33 |—1,355 | 0,00926/ —0,031
(g =" : 2| 40 | —1,197 | 0,00806| o go2

9/ Ll e N |

AN % 1| 27al—1,212 | 0,00707| —0,045
! -
! —y ! 2| 30 | —1,319 | 0,00675| —0,038

7 ZL}}JHHJ LHHHHHH% 1| 36 | —1,295 | 0,00822] —0,027
; - [ 2| 45 | —1,117 | 0,00692] —0,017

1} 27 |—0,355 |—0,00488| —0,046
2| 3 |—1,130 | 0,00832] —0,038

1, 27 1 —0,444 | 0,00866] —0,046
2] 20 0 0,00785| —0,084

#»

]

E ¢ [le 1| 27a|—1,858} 0,01192| —0,045
I' 7 % 2| 36 |—1,046 | 0,00775| —0,027
[N




I =3a =06 M. Arap xap KaficH Ga/JKaHHHT XyCYCHH OFHMDJMTHHH XH-
cofra osimMHca, yJIapHHHT STHJHMINN Kaunaad Ay, xufimatra ysrapanu?

7.74. PacMmiapiia Kypcatuirad OasiKajapHUHI STHAMILJIAD KaTTasa-
THHH Xapduiap Tapsuia anukjaHr. Kyzou ypracuparu (yy) Ba KOHCOJ

yuugarua (yy) STHHILADHU AHHKJIAHT,

YKaso6
Cxema
EJyy I Elyy
/ )
a g : 1 3
. ! B | — Pa?® —— Pg3
l” ! l |
4 | | i
2R 5 :
— Fa3 — —‘4— Pad

12

|
dn B i
|
i M ” 1 7
ot gl 7 M| — e
'
g 13
LT » —Ma |y M |
; )
ET A, IR B LU
. | ' b 48 7 14
| q ! | ¢ | i
7 A ' |- 1 5
i | aa | — gat —l—qa4

7.75. Ky.uraBp Kecumiu Gankanap 210- 6etparu  pacMmaa KypcaTui-
T2HHJEK 10KJanraH. Kysou ypracupard (yy) Ba KOHCOM YYMAard (4y)
STH/IMLILIAD KATTa/MCHHM, IIYHMETAEK YT Tasmyiard Gypuimm Oypda-
THHH aHUKJAHT. YyacTKa Y3yHJMTH @ = 2 M, Xap KaHcH Oajka cxema-
CH yYyH IOKJAHHII HKKM Dapuantia Oepuiaam: 1) M =20 kHwm, P =
=30 kH, ¢ =10 xH/M. 2 M =30 kHm, P =20 kH, ¢ =2 xkH/m.

KymTaBp HOMepHHH pyXcaT STHJAAajHraH HOPMaJ KydyJIaHHIH
160 MIla 6yarangarn MycTaXkaMJHK IIAPTHAAH aHHKJIAIl Kepak.
Kymraep momepunn xajgsajjaan xaMm oauml MyMKuH (3-rpada).

CHykulIap KaTTaJHKJAapPUHHHT COHJH KHHMaT/JapHHH aHHK-
JaranfaH cyHr 6ajka ypracupark 3Hr kKarra sruanm 1,6 cMm naau
OLIMACJHIM VUYH KaHZai HOMepJH KVLITaBp OJHII KePaKJIHTHHH
XaM XHCOOJIaHT.

7.76. Pacmyapia KypcaTWiraH — ILAPHHDPJIM- KYIITABpAH OGaskasjap
Yu4yH STYBYM MOMEHT 3MIOPaCHHM $ICAHT, pyXcaT STHIraH HOpMaj Kyu-
Jagum 160 MITa Gy.sranga KyimTaBp HOMEDHHH TaHJAHT, CYHTpa Iap-
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7.75- macaraza doup xadsar

7.76- Macanara onj

212

iﬁg KasouO
Cxema = EEE’, = = 3 v 3%
= 3828 7 | ° & EEwe
SleEedl v | 2 | & |EEEE:
I r
-2 ‘! I
: | %4 1| 24a|—3,16| 1,23 0,00878 30a
' M | o 21{ 20 |—2,54]—1,63
2,/.;})_ r" ! ; 0 24
? % L] o | 2 e ooisg 40
! A g1 2| 22a| 2,87|—4,42/— 2
g L J’ ;TL%‘H , ) 0,01732| 2
<d ,' 2 | 1| 24a|—3,16 1,49 0,00878 30a
I ¢ = ()
o ! 22a |—0,96|—1,67|— 8| 27
J [TTIITTT ! l 0,0047
f’\” | & | 1| 27 |—0,27|—2,13|—0,00667| 36
‘ ™ a 2| 30 |—2,64] 0,75/ 0,008 | 36
r]/(g'l'f [ o '
7 '_Il 2 1| 18 | 8,10/—4,40—0,01805| 27a
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nupAary (Y,) Ba] KOHCOJHHMHT _SPKMH yuYMAArd Y. STHIHII KaTTaNHTHHM
aHWMKJAHT. ¥Y./uaMiap Ba, IOKJaHMIVIap Kajsajja KypCATHIraH.

7.76. macaraza doup

Viuamaap, M ’ JORJaRHL | YKaBo6
I P I R P\ a | My _| Mpax N
3 |2 Guan
5 3 KH KH/m kxH.M | xH.M [noMepr vy Yy
35 |1 |1 | 100] 40 |160 |272 | 55 |—0,771—0,01
1 6 | 4 4 3 1 80 20 100 110 36 0,65—0,71
B |3 5 1 I 50 20 80 136 20 {—1,121—0,01
a 4 4 2 2 20 40 80 440 65 |—I1,07! 0,56
216 (3 4 1 1 30 20 100 190 45 |—1,44| 0,45
B | 4 4 2 2 10 20 40 220 50 |[—1,38[ 0,72
a |4 2 I 1 100 10 80 140 40 2,25{—0,99
36 |3 5 3 2 160 20 |'120 84 30a 1,13 1,80
B |5 6 I 2 60 20 40 43 24 2,51—1,18
a 4 5 1 3 40 20 140 125 36 1,60[—0,71
416 |4 3 1 1 30 < 100 80 30a 0,88 —0,64
B |4 4 1 1 40 20 100 53 24a |—0,31|—1,01
a |4 3 1 2 10 20 60 60 27 1—0,12]—0,13
5|6 |4 5 ! 2 20 10 100 60 27 |—0,36| 1,78
B (DO 4 2 2 30 20 120 130 40 1—1,02] 0,61
a b 3 1 2 10 40 80 174 45 0,55|—0,93
6 |6 |6 3 1 1 40 20 60 125 36 0,96|—0,57
B | 4 3 1 I 20 40 §0 123 36 0,56{—0,3
a |6 3 1 1 20 40 100 194 45 0,71 —0,20
716 |5 4 I 1 40 10 80 59 27 0,68{-4-0,02
B | 4 3 1 2 40 20 80 57 27 0,65 —1,18
a | 4 3 1 I 80 40 90 90 33 (—0,21|—0,24
8 |6 |4 5 2 1 20 10 80 80 30a |-—-1,89| 0,46
B |4 3 1 I 20 40 20 73 30 |—0,19] 0,20
a |23 2 20 | 10 60 70 30 | 0,73—1,69
916 |3 4 1 2 50 20 100 140 40 0,54|—1,43
B |2 4 2 120 2 240 300 55 0,401—1,11
a |6 4 2 2 10 20 60 63 27a 0,48, 0,48
10 |6 | 4 3 2 1 20 40 80 120 36 |—0,90| 0,50
B |3 2 1 1 40 20 40 40 22a 0,18—0,33
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8-606
TAPKHBHHA BAJIKAJIAP. Y3rAPYBYAH KECUMJIM BAJIKAJIAP
26-§. TapxuGuit Gankanap

8.1. Arap pyxcaT sTWiaihrad KyWwaHHILJIAp: STHMIAA YY3uJIMIl Ba
cHgumra [o] = 160 MIla, acocuit MerasuiHMHT KHpKHIMwra [tv]== 100
MIla Ba yoknapHuHT KHDKH/IHIUra pyXcaT STWATaH KywiaHwm [v,] = 80
MIla 6yaca, KpaHocTH naiBaHi 6aJKACHHHHT KYIUTaEpJH KECHMHHH TaH-
qanr. banka xap 6upu P =400 xH pan 6ysnran TypTTa TeHr Ky4 Ou-

2P=800k)
™ ﬁ:4L17m
8

r
S
M !
4
N N
S R S
Y b 7 le
a/ ¢ 2/

8.1- Mmacanara oun

JiaH IoKJanrad (pacM, a). KaGya xunuuran kecumuu IV MycTaxkamimk
Hasapusacu Gyfinya TYNHK TeKwupHHT Ba [f] = 00 !=16 cm ga Gan-
KaHHHI' GUKDJIMTHHYM TEKIUHPHHT. DaKaHuHr XyCYCHil OFHDJIMTHHH XHCOG-

ra OJIManr,

Ewum. KyHnanaur Kywiap Ba STYBYH MOMEHTJap smiOpanapi pacm, @ J1a Kyp-
catnran. Qp .y == 800 kH, M, = 1200 kHwm, KeCHMHHHT 3apyp KapIUHIHK MO-

MEeHTH
Mpmax _ 1200- 108
[ol ~ 16000
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Hopax coprament skKaBajnia 3apyp KapUWHIHK MOMEHTIH KjwTasp 6yaMa-
FAHMHMHAAH JHCT  MeTaJJIAaH TapKuGuil KCCHMHM JIOHMXaJall Kepak, s’bHH AEBOD
Ba HKKH TOKUaHM mafiBauj 4yokJaap GusiaH OHpJAITHPHIIHK KYy3Aa TYTHIUI Kepak.

a) Kecum pfawamaapuny Taxmunui TaHAaw Y4yd KOHCTPYKTHB MyJoxasanap-
IaH Kenu6 yuMKHG XOMaKH Xxuco6nab xypunann. KefiHHYaNHK TEKWIHPHII XHCOGHHH
Gaxapr6 yauamaapra TysaTHU KHPHTHJAIH.

JleBopHEBr yAuaMH sMnHPHK dopMyaa O6FfiHua OJHHHIIH MYMKHH:

N2 — e
h=1,2 V'Ts“ ~12V W =1,21/7500 = 104 cm.

(W—cm® na). JeBopuunr ganuenaury 8 Kyyulira MycTaxXKaMJuK IIAapTHAAH TaH-
N2Eany, Jekud Kamupa 0,6 cm onuwnagu. Kyupanmaur kyu Q Gyrymaafi pmesopra
TabCHP KHATAHJIHTH YUYH YHM Galapfjuru i Ba KaJuuaurd & 6yaran tyrpu TYpT-
Gypyak ae6 Kabya KHIHG, WAaPTJAH paBHIIZA KyAHAarada xHco6Jall MyMKHH:
3Qmax 3Qmax 3-800000
Tmax = < [t], Gynnan 6 > = = 1,2 em.
max = "oy < [T] Oymaan 8 > = 56000100
Buz A =100 cm Ba § = 1,2 ¢M 1e6 onamua.
Toxua KeCHMHHUMHI' yJTYaMIapHHM TAXMHMHHA Gearunall yuyH TOKYajlapra SryBUH
MOMEHT eJIKacH TaxMHHaH h ra TeHr 6yuaran (80 — 85 %) xybr kywiap N Tapsuiaa

TaBCHP KWIajH Aef TaXMMH KWiMsamu (pacm, 6). [Hemak, N = ;z - Kyu TokK-

YaJaPHHHT 4Y3HIMIUINTA Ba CHKHIHMWHra caba6 6ynaau. IIyHMHr yayH TOKYa KeCHMH-
HHHT [033CH
N 0,8-M 0,8-1200.105
FT > —— T =
[o] h[o] 100- 16000
Onatza, KOHCTPYKTHB MyJlOxasajapra Kypa ToOKuaJapHHHT 3HHHH b = (0,3--0,4) h
ae6 onaunagy. Buz b= 30 cM Zne6 0aM6, TOKUAHMHI KHIHHJIHTHHH TONAMH3: [ ==

= 60 cm2,

b~ 30
Bearunaurad yiuaMIapHH aHHKJAWTHPHII Y4yH KECHMHHHI MapKasuii YKKa HHC-
ﬁaTaH uHepum( MOMEHTHHH Ba lgapumnm( MOMEHTHHH xncoGJram Kepax:

dh3, b#s b £\2]  1,2.1008
Iy = +2[12 +bt( 2 )]_ T

y 12
30.28
42 TS +2.30-512 J = 412000 cm?,

J 412000
Wy = T T — 7900 eM3 > 7500 cM®,

Kecumun 6up 03 KuupafiTHpHII, MacajaH, TOKYaJapHHHT YiIdaMAapHHH §3rapTupuG
KHYpafiTHPHII MyMKHH. Xap KaflcH TOKYa KecHMJ/IaDHHHHT 3apyp §ndamaapH Ttax-
MHHHA XHco61a6 Tonmuaran: b=31 cm Ba f=1,8 cM. Bysna HHepuus MOMEHTH Ba
KapUWHJIHK MOMEHTH KyfAHAarura teur 6ynanu:

Jy = 389000 cm4, Wy = —5:_8‘_ = 7500 cm®.

BH3 ana WYHH KHAHPA&TTad SMAHK.
SpuM KecHMHHHr HediTpan YKKa HHcGaTaH CTaTHK MOMEHTH

h-+t &k h 1,2-1002
- e — =31.1,8:5094+ 2" =
2 + 2 4 ’ + 8
= 2840 4 1500 = 4340 cn?,
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6) Kabys Kuaunzan KeCUMHU TEKWUPUW YYys KUAUHADu2aH Xucof. Dur kaTTa
HOpMaAJ Ba 3HT KaTTa YPHHMA KyWIAHHULIap KyAHAArura TEAr:
(]
— Mmax 169 MIa, Tmax = Lmax-Sy
Jy -6
MycTaxXaMTUKHUHT SHEPreTHKa Ha3apHAcHTa MyBOGHK GOl KyunaHauiap Gyfiuua
TeKILUHPHII Ky41ap OCTHIATH HKKH KeCHMIA SHI KaTTa 3YDHKKaH HyKTalap yuyH Ga-
JKapHJIHUH Kepak: a) 6yHIa Q == Qmax Ba 6) M = My,4. (PacM, &) Gyuran kecumaa
ZeBODHHHTI TOKYallap GHAaH TyTalwraH xofapuaarn C Ba K HyKTanap 3Hr 3ypuKKaH
HyKTasap 6YJHO YHKAH. XHCOGHA KywWIaHHULIAp:

oV =V o +-3% =159,8 MIla, ok =V o2 + 3% =167 Mlla.

Yra kyunauum (roxuaumur K uykTacuna) 4,3% nmd ramxun Keage, Oydra i§a
KYfAHLI MYMKHH.

B) llaiisand woxaapruwz mycraxkamaueuru Ttexwupuws, VIKKHTa getnarn 90K-
Japra TabCcHp KHJIaJHTFaH Ba TOKYAHHHI AeBopra HHc6aTraH kJunmura iya gyi-
T

=74 MIla < [1].

Mafiluran 6yfiuamMa CHIKHTYBYH Ky4 € Y3yHJHKAAar# ygactkaga T= Y era Tenr.

y
Iy ysynnuk e yHHr 3u1a HKKH YOKHMHI KecHM losacH (pacM, o). Fg =2-0,7-f;-
- =141, -e, 6yHna ¢, — YOKHHHT KaTHHIHTH.

T

YoknapHHUHT KMPKK/IHILIA MyCTaXKaM/IHK INapTHAAH F< [T, ]| ym6ynu Tonammus,
2

t, > Q-Sy

b l,4-Jy [% ]

r) Kecumnune 6uxpavzunu Texwupus. Bankanuur GUKPAHTHAR Gaxonawl yayH
SHT KaTTa 3THJHII KaTTAJHTHHH PyXcaT 3THAAJHraH KaTTaJHKKa TaKKOCJafMH3.
OruJxlila KYYHILIAPHH AHHKJAIIHHHT ycyJsapHAaH GHpHAaH $ofinananu6 Kymnou
Ypracuaa 6ajKa YKHHHHT STHJHL KaTTaJHTHHH aHHKJaAMH3. JHI KaTTa 3THJHLI
Kyfinjarura TeHr:

f

» Oynman f; = 0,52 cm. Bus f; = 6 MM ne6 KkaGyn Kuiamus.

_ 45Pa®  45.400000- 1008
T 2EJ  2.2.107.389000

= 11,6 eM < [f].

ScaaTtub §raMus, KecMMHHHT OyHAaH GOWIKA XaM SAPOKJH BapHAHTJIADHHH TaH-
Jlall MYMKHH.

8.2. OrHp IOKJApHH CypHII yYyH KypPHJIHUIA2 MaBXyZ O6yJras
npokaT wmBessepyap Ne 24 naH BaKTHHYAJHK XaBo3ajap KyPHJAH.
Kyaouu [ = 6 M Gyaran xap xaiicu 6anka TYpTTajfiaH wWBeJIeplaH

tysuaran. Ileeanepnaap pua-

o | | merpu d=17 MMJH mnapuuH

|

. 2 i MUxJap épaamuga ToOK4YaJjap
r—g)—-{&—Q} T T f Ba JeBOpJiap Tap3Hia NapyHH-

] = Jja6 scaarad. [lapuue mMuxxap
},ﬁbi:%\‘@‘/ kagamu e=120 MM (pacmra Ka-
S T e T 7 paHr). XaBduaH KecHMmard KyH-
( @ TH TH 4 2 nananr kyd Q=120 kH, srysun
; L-e~ T a — 4 moMedT M =180 kHm. Kecum-
| & D © ! (__©  HUHT NAapyHH MHX Y4YyH OYHJ-
b T d b “l TaH TelIHKJap TydalaH KydcHs-

JaHHIUHHK XHcobra onaub, 6aJ-
« 8.2-macanara onp KaHHHT MYCTaxXKaMJHIHHH, IIy-
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8.3- macanara oun 8.4- macanara omun

HUHCEK 3HT KYI 3YPHKKAaH BEPTHKAJ NAapUHH MHXJApHHHT MYC-
TAXKAMJIMTHHH XaM TeKWHPH6 KYpuHr. PyxcaT sTHJaxHraH Kyd-
naudmaap [8] =160 MIla Ba [v] =100 MIla-cm.

HKasob. Jg, = 29200 cm’; J, = 26000 cm?; S =735 cm¥;
. = 157 MIla; v, =26,7 Mlla; v, = 79,5 MIla.

8.3. Ukku Tasnuma aspkuH étran Ganka J-a THOHAACH HKKH
peJbCAaH TOKYa/iapH—TOKuaapra napylHIa6 sicairad (pacMra KapaHr).
Xap Kaiici pesibc KecuM 1o3acH Fy = 55,6 cM?, YHHHT XyCyCHH Mapxa-
3uif YKHra HHCOATaH IO3aCHHHHT HHEpLHsT MOMEHTH J = 1476 cm?,

pesbc TOBOHMAAH OFHPJHK Mapkasuraua G6V.rad Macoq)a zc = 6,93 cM,

NapyMH MHXJIApHUHT auametpd d =20 MM. Arap KHpKHJHMIUTa pyxcaT
3THMagurad Kywianuuuiap [t] = 100 MIlla, Ganka Kecumuaarn KyHua-
JIaHT' KYYHHHT 3Hr Karrta KdiiMath Q == 122,56 kH 6y.,ca, napydH MHX-
JIAPHHHT 3apyp KalaMy € HH aHHKJaur.

Kasob: e = 110 MM.

8.4, BaKTHHYaJHK KYNPUKHHHI KYJIOYH Napajjes >KoHjaalirad
HKKHTa OV#iiama naiiBang GasikajapAaH JoBuxanaHagu (pacmra
Kapanr). Xap Kadicu GaskaugHr kecuMd 10 X 800 mm Jau JjwucT
(mesop) Ba 20 X 255 MM JIH MKKH HoJioca ToKuanaH ubopart. YJaap
AeBopra KaterJsIapH t, =5 MM JH YEKKa uokJap 6unaH NahBaHu-
JanraH. Arap KYNPHKHHHT XaBQUIM KECHMHIA STYBYH MOMEHT
M=140 kH-M, Vma xecumaaru KyHmajaanr kyd Q=1200 xH,
pyxcat 3THAanMraH Kyuaanuuuiap [o]=160 Mlla, cm, [t] = 100 MITa
Ba [t,] =85 Mlla 6Yysica, KECHMHHHT MYCTAXKAaMJIMTHHH TEKIIHIPHHT.

MyCTa}gKaMJIHKHHHI‘ 3HepreTHKa HasapuscHaan (cifanaHuHT.

XKasob: o_, = 137 Mlla, T, = 81 MIla,
o;" = 165,8 MIla> [o]; 7, = 83,56 MIla.

8.5. Kyrrasp npoduab Ne 65 st kpaHocTH GaJKaCHHH Ky4YaHTH-
PULIHHHI UKKH BapHaHTHHH KYpHOG UYHMKHHT; KYIITaBD TOKYaJapura
kecumu 20 X 240 MM su GyitmaMa nosocasnap UXKKH BapHaHTAa Max-
KaMmaaHTaH: a) Y3JyKcH3 uekka uokJaap OunaH maiBaupnab Ba
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6) d=230 MM ppaMeTpJan TNapyHi-

— 4l b 2407 = 3
'lllllllllthn MEuXJap epﬂaMI{ﬂa (paCMra Ka-
SN panr). Xap Ka#icH BapHaHTAaru

6ankajap KydafiTUpHJATaHgaH cVHT

XucobnaHraH 3HT KaTTa HOpMan
Ba YpPHHMA Ky4JaHHIJIApHH OaJ-
Ka Ky4yaHTHpPHJATYHra Kagap Gyj-
ral Ky4JaHHULIapra TaKKOCJaHr,
IMafieangnauran BapHaHTAaru Yok-
2 : Jlap KaTeTHHWHT 3apyp GajaHpJiH-

8.5- Macanara omupg TH {,HH BA MAapuyHHJAaHraH BapHaHT-

gard TapuMH MHXJApHHHI 3HT

KaTTa pyXcaT 3THJaAWTaH KajaMd e HM XaMm aHugjaHr (arap
XaBdaH KecHMIaru kKyHjaanaHr kyu @ = 1000 kH, woknap Ba nap-
YHH MHXJapHUHT KHPKHJIHIUITA pPyXcaT STHJANAH KydJaHHULIApH
[t] = 100 MIla G6¥yaca), ypuHMa KyuJaHHILJIapHH XHcoGjaranna

MHEepPIHs MOMEHTHHH Ba CTaTHK MOMEHTHH GPyTTOAa Kabya KHIHHT.
Ta

~ v Ta
/Kaso6: a) TlaliBangsiauran EapHant: = =0,515; = = 0,92,
0 0

-
o

g5 Ts
t« = 5,5 mym. 6) [Napuusrnanran papuant: — = 0,68; — = 0,92;
Oo To

e = 18,3 cm.

8.6. IMapunuaa6 sicanran KYTHCEMOH KYHAAJaHT KeCHMJH Tap-
KHOHH 6aska BepTHKaJ TCKHCJAHKJA srHauniura uuwtaian. Xasdau
KecHMpaid  aryBud  voMeur M=800 xHwm, xyupaasawr Kkyu
Q = 480 xH, xecum HKKHUTa BEPTHKAN Ba HKKHTA FOPH3OHTAJ JHCT-
Japaad rty3uarad. JiMcraapHuur kyHAajsaHr yuauamiaapd GHP XHa:
b=h=260cM =1 cM Xxamaa TyprTTa TeHr €HAN OypUaKAHK
75X75X8 wmwmpan uOopaT. Yaap gHaMmetpH d=23 MM Ju
napyHHMHXJap ¢paamMuia Gupnxm})mraﬂ (pacmra kapaur). Ilap-
YMHMHX TewmkJapd KecuMu 15 % (Jq, AaH) KyuCH3NAHTaHTHTHHH XH-
cobra onub, GajKaHMHT MYCTaXKaMJIMTHHH TEKIUHPHHr BRa G6e;i6oraard
TOpH30UTa]l NApUHHMUXJAPHUHT 3HT KaTTa pyXcar aSTWajurad XaiaMu
€ HU aHMKJaHT. SDTWIHIA YYSHJIHOI Ba KHPKWJIMINra pyXcaT 3Tillalu-
ran xyuiaanuuiap [o] = 16 kH/cMm?, acocuit meTan1 Ba nmapuMHMHXJ1ap-
HHMHT KHMDKWIHMINTAa Ba 33WJIIIINAa pyxcaT 3THIAraH KyWIaHMIIapH (1] =
= 10 xH/cm?® Ba [0,] = 25 kH/cv2,

aeob: o, = 15,9 kH/em? << 16 xH/cm?;

Toax = 44 KH/cm2 << 10 xH/cem?; e = 0,192 cMm.

8.7. Arap xaBdsau KecHMaaru srysud momenT M=2400 xHw,
Kynnanasr kyy Q = 800 kH, srunuuugary uy3HAHIIra Ba CHKHJIHILTA
pyxcaT 2THjaiuraH kyunanuwiap [o] =13 xkH/cM?, acocuii Merand
Ba TApYHHMHXJTAPDHHHT KHDKHJHIIra Ba NapUHHMHXJIAPHHHT 33H-
JUIUra pyxcaT 3THJaagurad kyuwianumsapu [t] = 8 xH/em? Ba
fc] =25 kH/cm? 6Vaca, xkecumy 1350X 12 wmm? Oyarad  neeop,
TYpTTa Tedr éHam Gypuakauk 140 X 140 X 12 MM Ba 6e160raux
auctaap 350 X 10 MM? (Xap TOKuafla HKKHTaAaH JHCT) AaH TY3HJ-
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8.6- Macanara oun 8.7- Macaaara Oux

rad KyUITaBD KECHMJHM KDPaHOCTH OaJIKACHHHHT MYyCTaXKaMJIH[HHH
TeKWHPHHT. Basaka aHaMeTpu d = 23 MM JIH NapudHHMHXJap €pha-
muza scasrad (pacmra Kapaur). Ilaxmat taprubuma xoHiamTtH-
pHAraH HKKH KaTOp MapUHHMHXJAApPHHMHT KazaMu a=130 MM.

Kgpcarma. Topusontan nuctiap Xap KafcH TOK4ala HKKHTaJlaH NapYHHMHX-
Jap 6H.1aH, BepTHKaJd JIHCT MaBXYyA NapyHHMHxJapiaH (pacMra Kapanr) xamaa
Xap KaflcH 6ypuak/HK BepTHKaJ Ba TODH3OHTAJ [APYHHMHXJAD OHJIaH KY4CH3JaH-
raH ne6 xucobJaaHr.

XKasvb: o, = 12,35 kH/em®* <<[o]; T_,, = 5,4 xH/em®* <[7};

8.8. Mkku kymrasp Ne 30a Gup-GHPHHHHT YCTHra >KOMHJalnaju
Ba Kynou [ = 6 M ypracura kyiunran P = 100 kH xyumau srnna-
Iu (pacMra Kapanr). Kywrasp Tokuyajnapu Wy XoJaTina nadBadz-
JaHagH, IIyHAAaH CYHT 0K oJuHaxu. DankaHHHr KyJno4 ypracuia
KeCHMHJAaru 4eTKH TOJaJapHHHI' HOPDMaJ Kyu4JaHHLULJIapHHH aHHK-
aaur: a) P kyu Gocub typrawma, 6) P Ky4y osuHTaHzaaH cYHL.

[TaiiBapanam (u4yKHLI) KyuJaHuliapHd xHcobra osmatr.

)KasoG: a) o = 14,5 kH/em?, 6) o, == +- 2,7 kH/cM®.

8.9. Arap pyxcar sTHsajuraH Kydaanvuiap |[o] =140 Mlla
6ynca, KyfiunarauapHd aHuKjgaHr: a) arap 8.8 macamaza KYpuO
YHKHJATaH TapKu6GHil 6ajkaHH pacMAa KypcatuiraHugek ([ =6 m
JIa) MKKHM TasiHura Ky#ujca, 6aJjgxa ypracura KVHHII MYMKHH GVJ-
ran P kyu KUfiMaTHHH aHHUKJAHT; 6) TOKYajapuAaH NMaiBaHAJIAHTaH

8.8- macanara oug 8.9- macasara OMX
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KymraBpJaapaaH sicanraH 6a.-

i F J'\\LI KaHH 3rMaii Typu6 Kaupai P
‘?‘{ Ky4HH KViHII MYMKuH Gyaap-
g <h ’_/“\N .~ nu? PyxcaT STHJIagHraH IOK-
— . = | t JaHHIJIApDHH TAakKKOCJaHr.
! i b G L e G b JKago6: a) P =141 kH;
} 6) P=118"kHXYP:Pi~ 1,2.
— NS

L . - 8.10. Kypuammpa Maexyn
7 X / & Oyaran xymTaBp Ne60 Gajka-
W < 2 napuunr (h =60 cM) K K-

: i TapyBUAHJIUIHHM OLIHPHMII MaK-

-*“{“ caguia Xap Kalich O6alkaHu
pacM, a Ja KYVpcaTWiraHujex
_KHMPKHIL, CYHIpa HKKaJa fpMHRH

£ o, pacM, 6 Ja KypcaTHiraHujexk

S=s—- S navcanfam Takaud KUIMHagH.

'__,__/""’—;m> t> h

e o - Arapa=—=15 cm; ¢=50
= ! == ® 4

== [:%Lﬁb\{r\\.{? T cM 6Yy.ica, JofiMXa aMajra ol-

pHJraHfaH cyHr Gajkara xyiip-
JIafurad pyxcaT S5THIAJuraH 10K
KUAMaTHHH KaHJall Y3rapTHpuu
MYMKUHJIMTHHH aHMKJar (rnpo-
11eHTAa). Baskarunr KUPKHINAAH KYYCH3JAHTAHJHTCHHH XHCOOra OJIHHT.

Arap Qum.x = 200 kH 6yaca, kupkmmra pyxcar 3THAafuraH KyuyJa-

au [t,] = 9,2 kH/em? pa  nafiPaH] YOKJApHHHT MyCTaXKAMJHIHHH XaMm
TEKIIHPHHT.

8.11- macanara oun

/Kaso6: 6) Bapuantna GaakaHMHT 10K KyTapyBuyanaurusd 51% oum-
pUIl MyMKHH, T, = 8 KH/cM? << 9,2 kH/cm?.

8.11. Kysouu [ = 6 M 6yaran, HKKH Yu4HOaH 3PKHH THPaJraH
érouy Tapkubmii Ganka TasiHUJapRaH OHp XMJ a = 2 M Macodana
KyAuaran TeHr kyuaap P = 45 kH 6unan 1okaanrad. Bajska xap
6upHnUHAT KecuMH 20X 28 cM 6ysraH MKKM Kaparall FyJaHu Kaparai
Kajonkajgap Ba Goartnap éppamufa GupHKTHPUG sicaiaraH (pacMmra
KapaHr). Xap KalcH KXKaJOZKaHHHT VyauaMH c=40 cMm, hA=2t=
=8 cM. Arap sruaHmira pyxcaT 3THAafWradH KyuwJlaHHIIJIap: 4y-
3HJHII Ba cukuauura, [o] = 1200 H/cm?, Tosanmap 6yitna6 srumwra
[o,] = 1250 kH/cm? Ba Tonanap G6yina6 cummmra [t[ = 120 H/cm?
6y/ca, GalKaHHET Ba GUPHKTHPHIN 3JIeMEHTJIADHHUHT MYCTaXKaMIHTHHH
TeKIIHPHHT. DBoaT Tewmknapunuer guametpy d =2 cM. KecHMHHHT
KapIIMJIHK MOMeHTH 15% ra KHupafiraHJMrHHH XMCOGra OJIHHT.

Kygpcamma. Kyucusmanmunu Xnco6ra onraHfa KeCHMHHHT HHepIHS [MOMeHTH
Jy = Jgp—AJ, OyHma AJ—GoaT TewHIM Ba KalOAKA YAHFUIAH KY9CH3NAHHIL
HHEPIMA MOMeHTH. BHPHKMAHHHI KyYCH3/IaHTAHJMTHHH XMcOGra OJnG, KaplIMIMK MO-

mentn W, = 0,85

Z Ze6 xaGyn KHARHAIH.
max
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o, T=

}

Bupuxmauuﬂr.‘o MyCTaXKaMJIHTH Gyit/laMa CADKHTYBYH Kyd TABCHPHIA TeKLUMPHIA-
Qmax* yi 6 J o
—— —= e, Gynja Jy Ba S°, GpyTTO OMMHAIH (KaJOjKamap YKAApH opa-

CHIarK Macotpaye =2 ¢).
/Kasob: a) Gankanap yuyn Jg, = 293000 cwt; J, =263-10% cm*;
W, =8:10° cM% opax = 11,3 Mlla.
6) kanonxanap yuyn T = 96,3 kH; o, = 12 MIla; t=1,2 MIla
8.12, Kecumu 20X 20 cm? 6yarad érou 6pyc Kamuuaurd & =20 MM

. JIK nyJat nosoca Ounad Kydaittupuirad. Ilosoca érodra MycTaxkam

e1umM/1a6 GHPHKTHUPHAIraH GY/u5, y GuiaaH sraiduira GUprajadkaa Huliai-

T '
. VX274 1., U7 )
~ : s i!/ x A éy
—x'__ ~ N AN N / AN — 1 ,'N% i \x; \\t Ng
i s M v 1
o 9 4

8.12- macasnara oOHA

nu (pacmra gapaur). Arap GanikaHuur XaBp/ad KeCHMHJArd 3ryBYd Mo-
MeHT M = 29 kHw, MaTepuaijap 3JaCTHK/IMK MORYJJIAPHHHHT HHCOATH
E}:E; =20 6ynca, érod Ba NyMarfard HOpMAl KyY/laHHIUIAP KarTa-

JIMTHHH aHHKJIaHT .

Ewumu. Xap Xut MaTepUANIapAan TY3HIraH GaNKaHHHT KecCHMHHH GepHiran
MaTepHaira 3KBUBaJieHT GY/iraH GHD MaTepHANIAaH KHJAMHIAH «KeJTHPHJTAH>» KeCHM
6uaan aqMalUTHPHG XHcoGnaHald., DKBUBAJEHTJHK LIADTHra Kypa Ba sicCH KECHM-
Jap THNOTEe3acH acocHia e=gp (Xapd YCTHAArH YH3HKYa WYHH KYpcaTaiHKH, Te-
THULTH HHCOH{T y3afiHIl KeCHMHHHI €KEJTHPHJraH» 3JeMEeHTHTa, € 9ca acOCHA 3Je-
MEHTra Terdiuin).

o . o Eq "
é = E— 6y JIraHn yuyH 2= E_ Macanan, nynar €roura aaMalUTHPRICa, y X0a1-
g

on Ep -
R — = - =20, ABbHH n;’ﬂaT 1MO0JIOCAHK ajaMawTHPrad erou noJiocafarn Ky4naa-

T "
& é
HHILIAD KATTATHTH Nynataaraaad 20 maprta xuuuk G6ymuumi kepak. Iynuar yuyn no-

— E
JI0Ca 3HUHH b = by = E—‘" =20 by = 400 cM Ounan anMauwITHpUm Kepaxk (pacM, 6).

0
Axcunua, arap ero4 j'rp}mra nynar ofxHCca, KeJATHPWIraH KeCHMJ3 IOJIOCAHHHT SHH

pu— & -
b=by E—- =1 cM (pacm, 6). lkKama Xonga xaM KeMTHDHITaH KecHM TaBp KypH-
n

— M —
HHUIMTA STa, STHIHmra ymsy ¢opvyra 6yinda XucodraHamu: ¢ == :,—z, Oyufa Jy —

. o
KeNTHPHATAH KeCHMHHHT YHMHT OFHDJIMK MAapKasHZaH §TajuraH YKH y ra HucGarau
HHEPIHA MOMEHTH,
. Erou Gunan aiaMaluTApUAran KecHM Y4YyH pacM, 6 ra xypa Kyhmaarura sra
6y namus:
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Bpyc yKHAaH KeCHMHHHI QFHDJMK MapKasHraua 6yaranm macoda
- S 2.400 (10 1)

Zn = __IQ_ _—— T = 7,33 .
€% 400+ 800 ™
Kenmp}mraﬂ KE€CHMHHHT HHEPUHS MOMEHTH:
—  20.208 400.23
Jy =—1; +400.7,33% + g T 800 (11 —7,33)7 = 45700 cu.

Mapkasufi yKnaH TO TaBPHHHT 4eTKH ToNanapura¥a Gyaran macoda
2z, =1047,33 = 17,33 cu; 2p =104-2—7,33 = 4,67 cm.
KenTupuiran kecuMHHHT yeTIapHIATH HOPMan KywIaHHLWAAp:
- Mzz 99.104.17,33
O'A o= ==
Jy 45700
— Mz 29-104-4,67
Og == . B = ="———1—— —300 H/cem?.
Jy 45700
Hekka HyKTanap A Ba B naru Xakukmit Kyunanuuuiap: erouza 0, = 1100 H/cm2,

= 1100 H/cMm32,

. Eq
nynaria Og = Opg . = 300-20 == 6000 H/cm2. Tlynartra «keTUPHITaH» KeCHM YUyH
&
OJIMMraH HATHXalapHH pacM, 8 GYiiHua TeKWMPHLI TaBCHS KHJIHHAIM.

8.13. ¥Yayuauru [=50 cM Ba KecHM y.auam-
aapu b=2 cm xamga h=5 cm 6yaraH GHp yuH-
JaH KHCHAraH €rod OpycOK HKKHTa NyaaT no-
Joca O6mnan kywadtupuiarad. [Iyaat noaoca-
JAapHHHT KaJHHJHrH =25 MM Ba 3HH b=
20 MM (pacmra KapaHr). DpyCOKHHHT 9pKHH
yuHra xz tekucaukia P xyu Kyiinaran. Kecam
3JIEMEHTJAADHHMBI OHprajluKgard HIIH TYIAHK
TabMHHJaHIaH ge6 xucoGaab, pyxcaTr 3THJajH-
rad 0K P xaTrajJuriHd aHHKJaHr. Arap asJjac-
THKJIHK MOJyJulapd Hucbath £, :E = 1:20 6yaca,

€FOY yYyH pyxcaT STWIAAurad KyulaHmm [0, =
= 1 kH/cm? Ba nyzar yuyu [o,] = 16 kH/cm®.
/Kaso6: P =930 H.

8.13- macanara oup

27-§. Varapysuad Kecumau Gankaiap

8.14. Pacmna xypcartuiaran 6ajka KeCHMHHMHT sHH b yarapmac
Ba GaJaHITHTH h(x) yarapyBuan. BajkaHHHT 3HT KaTTa 3THJRLI
KuiiMmatuHu (fo) TONHHT Ba yHH Xy[AH YUIaHAEK KYJOWIH Ba YIIaH-

ATATIS™

8.14- macanara oug
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JeK IOKJaHHUJH, JEKHH JOHMHHE KecHMJsiH OaJKaHHHI 3HT KaTTa
STHJHINE KUHMaTH GUiaH TaKKOCJAaHT.
Evumu My 6unan srysun MomentHH, W, Gunan 6aaka KHCHITaH JKOHHXArH

KCCHMHHHT KapUIHJIHK MOMEHTHHH GelrHJafMu3. DCHJIHIUra KapIIHJIHKKA TEeHIVIHK
wapTH Kydugaruua uboaanaHaiu:

'
'
|
)
|
|

M(x), My, W (x) Ba Wy JapHunr Xaphuit KMAMaTIApPHHH KViH5, KyAHAaCHHH XOCHI
P KHIAMU3:

yHAaH KecHM GaJlaHAJMUTHHH Ba HHEPUHA MOMEHTHHHHI ysrapmu KOHYH/IaDHHA TO-

NaMu3:
X x3
h(x)=h.7-, J(x)=-’o'l'3'-

Banxkauuur sruaran KM TeHTJaMacHHH TONAMH3:

d?y qx3 X3 d?y gx? " qs 1
Bl a=—"g Bloyw e ==+ Elov" == -1

By TeHritavanH HHTerpaaiaiiMus:
EJyy' =—gé—31n x+C
Ba x =1 fa y’ = 0 waprugan C xuAMaTHHH aHHKNAAMU3:
C=‘Léi Inl, El,y =—lliln x+q-l;— In L.

2
!kguxun Mapra uHTerpasjiaiimMuas:

3 3 3
EJoy=——q—— x In x-{-q—— x+-q—x In {4 D.
2 2 2
. . qu
x = 6yaraina y = 0 6yarang yuyn D =— PR

3r HIHUIIADHAHT OXHPTH TEHIJIAMAaCH:

g
EJ°y=—~2—(x Inx—x—xInl41).

{
x =0 1e6 kaSyr gumwS, x In x —x In !l =—x In - 6yarany  ydyH Gyuna
XaM HOMTA TeHT, GAMKAHMHT SHT KaTTa STHIHII KHAMATHHH TONAMH3!
. qlt
=— =4 f,.
fmax 2EJ0 fo

Scaarma, By macananu euramna, IyHEAraek 27-§ muHr 6ab3m GolIKa Maca-
JaNaDHHM euraHja LIYHH XHCOGra OJIaMH3KH, GaJKaHHHI KYHIaJaHr KeCHMJIapHAA
HOpMaJI KyWIaHHULIAp TOpH3OHTa] AyHaaraH, acAuAa 3ca YCTKH Ba OCTKH TOJazkap-
Ja KyuJaHUIJIapHHKT AyHaJuIIA 6anka cHpTHra mnapaniel.

8.15. Bup xHs1 KapUIMJIHKIH HKKH 6ajKka KHCHJIraH XXoHHAa GHp
XHJ KBajJpar KecHMra sra G6ysu6, 3pKHH yuyujga OHUp XHJ Kydjaap
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6unan roknaHrad, Bupunu# GanKaHUHT 3HH, HKKHHYH GajJKaHHHT
6anangiura ysrapagd. Kaiicuaucu eHruwa? Yaapian KaWCHHHCH-
HHMHT SHT KaTTa 3THJAHIIA KaTTa?

Kaeob: vy :v, =Ff,:f, =3:4.

8.16, Kaparait érougan 3HM ¥3rapyBuaH, JeKMH GaJaHAJHTH
h=10 cm pmoumuit 6yaran 6pyc TaiiépaaHraH. BpycHUHr GHp yuH
KMCHJTAaH, HKKHHYH 3pKHH yuHra P=3000 H 1ok xyiinaran, 6pyc-
HUHr Kyjaounm [ = 1,2 m. Kucunaran xoiiga 6pyc sHH by Ba 3pKHH
YYHAATH 3Hr KMYHK 3HH b Kamjait 6yauiud kKepak (arap pyxcar
3THJAagurad  KyujaauHuwmiap [o] =10 MIla Ba [t]=1,2 MIla
6yaca)? DpycHHHT 3pKHH yuYHMIaH KaHJald @ Y3YHJHrHAA GPYCHHHT
3HI KMUMK 3HH TabMHHJAHHIIH KepaK? Dpyc 3pKHH YYHHHHr 5TH-
JHIIK f; HH aHHKJaHr. Arap KHCHATaH XOHAa KeCHMHHHT 3HH bo
IaH 3DKHH yYHJa HoJIraya YM3HKJIH KOHYH OViiMua Varapajnun ne6
XHuco6Janca, 6pyc yuHaard sTHIHL o HUMara TeHr 6yaaau?

XKaso6: by =21,6 =22 cM; b=3,75=~4 cm; a = 22,2~ 22 cm;

Pl P
=———0Bf—a)=—1,4 cM; [, = —— =— 1,41 cM.
f1 6ET, ( ) v fa 257, ,

8.17. druanuira Kapuwuaurd TeHr Gyaran Gaaxa Gup yunAaH
KHCHJITaH, KYHAAJaHT KeCcHMH KBazpaT, GYTYH Y3yHJHrn Oyinua
HHTEHCHBJIHIY ¢ OYaraH TeHr TAKCHMJIAHTaH KydY OHJaH I0KJaHlaH,
Arap pyxcar sTHJAaAuraH HOpMaJ Kyd4JaHHul [o] guitMatuH GepuJ-
ran 6yJsica, KBagpaT TOMOHJapH Kaupmail KOHYH OyiiMua y3rapHuix
Kepak? BaJsika 3pKHH YYHHHHT S3THJHIIH HHUMara TeHT?

3 qx?, f= 3qlt
[o] ’ 8EJ,

8.18. Banangnuru h y3rapmafigurad TYFpH TYpTOYpUaK KyHAa-
JIQaHT KEeCHMJIM, MKKH TasHuJu 6ajJKa 3THAHIIra TeHr KapLIHJHKJIH
makJra sra. bankara WHTEHCHBJHIH ¢ GYaran TeHr TaKCHMJIaHTaH
10K KyHuara. Bankadnunr GanaHIJHTHHH, KYJOYH KaTTaJIMTHHH
pyXcaT 3THJIaJUrad Ky4laHHILJAPHH Ba HOPMAaJ SJIACTHKIHK MOX!
JIMHH OHJTaH XOJia 3HC KaTTa STHJAMII KHHMATHHH XHCOGJIaH.
Tassnunapaa GankadwuHr SHH TOpaiu6G Gopu6, HOJra TeHr 6yaanu
ne6 xucobnanr,

7 —_ [l ,
Xaso6: | TR
8.19, Nuamerpu 12 cm O6yaran AyMajoK KYHOadaHT KECHMJH
nynar Gajaka yuaapd OWJaH THpaJiraH Ba 2,4 M JH KyJoud Vpra-
cura P = 18 kH gyu kyituaran. DajJkaHuHT 3Hr KaTTa SIHJHII
KUAMaTHHH aHHKJaHr, Arap Gajkara sTHJUINrAa TeHr KapUIHJAHK
KHJanurad waka Gepuica, aCHJAHLI HHMara TeHr Gynanu?

JKaso6: — 0,255 cM; — 3 P2 =-—0,458 cmMm.

0

8.20. Y3ynmuru 126 cM Ba 3HM 5 cM 6yarad nysaat nosoca yuaa-
pH OuJaH IIAPHMPJHM TasHYnapra THpatagu. [lonocamuur KyJoun yprTa-

JKasob: a3x =
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8.21- macanara on:!x

L
2x\ 2
CHIArH KaMUHJIMrH | cM, TasiHuiapra TOMOH 3ca h = h, n KOHYHH

6Viimua WHrHukKagawub Hoara TeHrjamaad. Kysaou ypracura
Kyiinaran P Ky4 TabcHpHAa KyY OCTHAArH 3THAHWI 2,4 cM ra TeHT.
P Ky4 HHMAara TeHr?

aso6: 320 H.

8.21. Duu ysrapyBuan Kaparaii GajJKka pacMIa KypcaTHJraHIex
akJ Ba yauamjapra sra (cxema, a), wy Guaad Oupra bo=3b;. P
KyunapHuHr Xap kaicucu 2000 H ra rteHr. DHr KaTta STHJHIUHH
TOIHHT,

E «umu. Tpadoasanutnz ycynnau ¢ofnananamus. M smopann scafiMua (cxe-
Ma, 6). Bajkanuur yu ydacTKacHRa KeCHMJIADHHHHT HHEDIHA MOMEHT/apH Kyhnnaa-
THra TEHr:

1 x
J1=?'Jo. J"=Jx=J° . "a—, J1H=J°’

Bapua yuactkanapaa 6up xun 6ukpJHK EJgnarn Gaika snopacura M (x) sniopanu
KeaTupamu3. Bysusr yuyn I yyactkanapra M (x) smiopa opAHHATaJapHHH yd4 Map-
Ta KaTranawrrHpamus, 11 yuacTkanapaa a : x uuc6araa Kearupamus, 111 ywactkana
yarapHuwicus KoaaHpaMu3 (cxema, ). CoXTa 10K 103alapH ©; Ba ®; HH XHcoGJaf-
MH3, CYHrpa cOXTa TasfHu peakuuss Rc HH TONAMHS:

Kynou ypracuna coxTa SryB4H MOMEHT
5 107

11 1 5 1 5
M___P2.2 _Pﬂ —_— —_— .__P‘Z___ ____..—P 8.
c==73 a a+6 a(3a+9a)+3 a 6a— 51 a

15—388 225



OHr KaTTa STHAHMI KMiMaTH

107 Pa’
P o 141 oM.

54 EJ,

! yuacTkanapaa Ganka suE xyazu Il yuacTkamapmarnaex §arapaiu ne6 TaxMaR
KHJIHHCA, Y X0JIAa 3HI KaTTa STWJHIUL
2 Pa3

EJ,

8.22. PacMjaa KypcaTHJraH 3THJHLINAa KapIUHJHTH TeHr 6ajka-
HUHT TYFpPH TYPTOypuYak KecHMH 3HH b(x) HH A TasiHuxa HOJIAAH
B Ttasnuma boraua uyH3uKAH KOHYH OViinua ysraprupanu. Kefun
be xuitMmatn G6ytyH BC yuacrkaga cakiaHagd. C KEeCHMHHHI 3CH-
JIMII KaTTaJHUrHHH rpadoaHaJHTHK YCYJAAa aHHKJAHT.

(+a).

f=-—— _=— 1,42 M.

Mya
2EJ,
8.23. Kyqoun 2/=80 cM Oyaran érou 6Ganxka uan y9IHAaH

KHcHAraH. bankanuur spkud yur yuura P=2000 H xyu xyiuaran.
Danka 6up KHCMHHHHI AuHaMeTpH 13 cM, HKKMHuYHCHHHKH 10 cM

XKagob: | =

~

T~

| 2

4
T

I S X
3]

s

—f

<l

SO

. a —wd i L !
t , Ap

8.22- Macanara oun 8.23- macanara ouA

(pacMra kapanr). I—I, II—II kecuMiapia SHr KaTTa HOpMaJ
KyuJiaHHIIJap HUMara TeHr? bauJaka 3PKHH YYHHHUT 3TUJHIOI KaTt-
TaJHUTHHH TONHHT. Ky4JaHHIIAp KOHUEHTPAUHACH TabCHPHHH XH-
co6ra oJMaHr.

Kgpcarma. Srunvin xaTTaiurvHd aHukjgamw yuve KacThiabsno reopemacHiaH

doiinanauran MasKya. Hucb6ar Jp @ J; =2,86. KugupunaéTrad Sruuil KaTTajlu-
CH y4yH Hpoza Kyimnam KYPHHHIIHHA OJafy:

f= Px2d YP"d il (1 —7—)
EJlj Wdet g J.,,. wde=gpn \' T 26/

Kapo6aaru Myc6ar uiopa sruanm AyRanumu P kyq GfHanHmE GHIaH MOC Kex-
FaH/IMCHHY KypcaTamH.

Kaso6: o, =0,91 o,; o, =810 H/em? f=~0,3 cm.

8.24. Kaparall Taxrajan pacMaa KypcaTHAraHieK MHOFOHAJH
Tap3ga y3rapaguran KecuMJH Gajka TalépJanrad. KyuaaHuuuiap
KOHIIEHTPalHsACH TabCHPHHH XHcOOra oamaral xojana P = 4000 H
Ky4 TabCcHpHAA 6alKaHHHI IHI' KaTTa 3THJIHIIHHH, 3HT KaTra HOP-
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8.24- macanara OHE o

8.25- macanara oug ’

MaJj KywIaHHULJIapHH, 3HT' KaTa ypHHMa KyuJaHHUIJapHH aHHUK-
JIAHT.

Kago6: 940 H/cm?; 125 H/em2,—0, 054 cm.
8.25, PacMzma KypcaTHarad ysrapysuaH KeCHMJH GaJKaHHHT
HCTAJTaH KECHMHAArH 3HT KaTTa HOPMAJ KyUJaHHII HEMara TeHr?

JKasob: Opmay = Px

b
, OyHma @ =—.
x be
Wo [2+(1 —a)T]

8.26. DHu y3rapysuam mysar mosoca pacMiaa KypcaTHAraH Vi-
yamsapra sra. P=100 H, sur xarra HOpMaa KyWIaHHIII2PHH Ba
SHT KaTTa 3THUJAHLIHYA XHCOOJIaHr.

11 P8

asob: G,y = 27,3 MIa; f =—————— = 1,25 cM.

A max S M 384 EJ,

8.27. Pacmpma Kypcatuarad nyJaT MOJOCAHHHT 3apyp SHH bo HH
auugnadr. P = 400 H xyu Tabcupunma, pyxcar sTHAaJuraH Kyujaa-
Hu  [o] =15000 H/cm2, DajkaHHHr 3HT KaTTa 3THJAMILMHH XaM
TOTIHHT.

Kasob: b, =4 cwm; f=——————3 =—2,66 c™.

8.28. ITynar peccopa (pacmra Kapaur) OaJaHIJHIH ?srangﬁ-
JAWTaH, 3THJHINrAa KapUIMJIHTH TeHr OPYCHH XOCHJA KHJalHTaH TYK-

o X 1 4 °

\“’i f— e 7 ‘ .
[ I A S
7 ~

A — ,% - 1

{ 4
{
8.26- macanara ouR 8.27- macanara OHR
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KH3Ta JHCTAaH XaMJa yJadamJaph
Uy TYKKH3Ta JIHCTHHHT 3HC Y3y-
Hura TeHr Gyarau 10- JHCTHAH Ty-
3HaAraH. Xap GHp JIHCTHHHT 3HH
h=6 cM, kanuuaurn f= 1 cM. Pec-
copa Kymoun L=108 cm. Arap
P=12 xkH 6ynaca, peccopaHHHT
KyJO4YH ypTacHiaa 3THIHI KHAMAa-
THHH TOTHHT,

E4umu. Peccopanr 3Hu ¥3rapysuas,
yAuaMJapH pacCMHHHI TNAacCTKH KHCMHJA
Kypcataaran G6pyc cudarthaa Tacsupaadh-
Mu3. Koopaunatanap Gowmuuu 6pyc éH KHp-
PanapHHHHT NPOEKIIHAJapH KeCHIraH HYK-
Tana ne6 Kabysa KHAaMH3. STWIHIIHA aHHK-
8.28- macanara ouna gam yays Kactuabsauo teopemacuaaun ¢ofi-
JaNaHaMH3 Ba OyHaa 06alKa KeCUMHHHHT
HHEpUHST MOMEHTH Y3rapyBuaH KHAMATHHE
xHcobra OJJaMH3.

X X X
b(x) = by ——— = 60. = = -y
(x) s 6060 x, J () J"t-{—ﬁ'

M =P—e, 28

=x—6,

60 60
S‘ M (x) OM(x)d _P(I+6){£

f:

—12x

JEIw ~ap T }=8’8°M'

0 6
+36 Inx
6 6 6

2
6

9 nmerhaH (ycTKu JMHCTCH3) peccopa yuyH GOWIKA WapT/iap YaHAeK Ko/irania
STHJIHWI KyfAHZarura TeHr G6ynapau:

=

= 10,5 cm.
2EJ,

8.29. I1Iyaar peccopa (pacmra Kapaur) 3uu 7,5 CM Ba KaJHHJIHTH
110 MM 11 yHTa nynat aumcthad Tysuarad. Peccopa KyJoud 1 M,
pyxcat atujazpurai kywiauuum [o] =40 kH/cm2, peccopanuur kjra-
PYBYAHJIHTH Ba KYJOUH 57pTachar§12 STHJHII KHAMATHHH aHHKJAHT.

JKasob: [P] =20 kH; f=——% =— 05 cM.

8.30. Tenr KapUIMAHUKJIM NYJaT peccopa 3HH 8 ¢M Ba KAJHHJHLH
8 MM au nmoaocanappaH Tam-
épnanrad. Arap pyxcaT 3TH-

G Ve ~ NSNS <
- - aguran Ky4YJaHHII o] =
1%&‘56&«9»»»}»»1 o AL y [o]
[ 190

=30 xkH/cm?, peccopa KyJo-
yHHHUHT KaTrranaurn [=80 cm
6yjaca Ba KyJaou Ypracuna
P=128 xH kyuy tabcup Kua-
ca, KaHya I110Ji0c2 Kepak? Afi-
THAraH 10K TabCHPHAAZ pec-
copa KaHya YYKUUIHHH XaMm
Xuco6Jianr.

8.29- macanara ouf Xaso6: 10 monoca, 3 cM.

228

Nifw




v O Ty

T
|
¥/ }
15210 }
]

il ———

b ¢
. 8.31- Mmacasara oHa

8.31. Kyaoun [=54 M Gyaran §3rapyBuaH kecHMJsH Oajika
(pacMra KapaHr) HKKH TasiHufa €TajH Ba YHra HHTEHCHBJIMIH ¢
6y/aran TEHr TaKCHMJIAHTaH 0K TabCcHp KHaaad. Banka Kywrasp
Ne 30 nan Ba MKKH XY®T JHCTAAH Ty3HJrad. Yauamaapn 115X
X10 MM 6yaraH HKKHHYH KyOT JAucTIap KVWITaBp TOKYaJjapHra
nafianpaanrad,. Yauamiaapn 95 X 10 MM JTH HKKHHYH XKy®T JHCT-
Jaap sca OupuHYH XydT JjaucTiaapra nadBaHanaHraH. Pyxcar sTH-
sagwrad  kyudaHdm [o] =14 kH/cm2, Pyxcar 3THAagHraH 10K
[q] xniiMaThHHH, GHDHHYH Ba HKKHHYH XKYy(}T JHCTIApPHHHT Ha3apHi
Y3YHJIUTH [; HH XaMjaa KyJou ypracHaa GaJIKaHHHP 3THJHII KaTTa-
JHCHHH aHukjaHr. IIlyHHHTIeK, MHTEHCHBJAHKAArH 10K TabCHD KHJA-
JMHTaH y3rapMac KeCHMJiH OaJKaHHHT 3THJAHIIHHH TaKKOCJAHT.

Kigpcarma. Onnnun xjywrapp Ne30 GasKaHHHT 10K K§TapyBUaHJAHTHHH XHcoOaall
Kepak: [Myl= 66,08 kHm. Cyurpa MKKHTa TOpDH3OHTaJ JHCTAH Ba TYPTTa JHCTIH
KecuMaapuuur J Ba W napuun XHco6aa6, uly npoguasapra Moc 0K KyTapyBuaH-
AHKHH anukaanr: [My]=110 xHwm pa [M;3]=146,2 kHm. Cyurpa [M,] kufimaTH 6%-
fiHYa TeHr TAaKCHMJIAHTAH IOKHHHT PyXcaT 3THJAALHIaH MHTEHCHBJHIH TOMHJALH.
TopH30OHTa) JIHCTAAPHHHT GOUIH Ba Y3HJHLIH HasapHil XORJNapHHH aHHKJAAWl YUyn
M (x) ndona [Mo] Ba [M,] napra tewrnawrupunagn. Sruanw Kufmatunn Kac-
THNLAHO TeopeMacH €pnaMHia XHcoGJaul ocoH. DBynaa, xap xu1 OGHKpJAHKAArs
Ga/iKa yuacTKaJapHHH cOHM OyfiHya yura HHTerpaJin Kyuwui Kueos.

Xaso6: 40 xkH/m; 4,00 m; 2,66 m; —1,37 cm; —1,24 cMm.
8.32. Ymywman ysrapmac GasJaHAJIMKAATH, JEKHH Yy3rapyBuaH
KecHMaM Oallka ysrapyBuaH GaJaHAJHKAAarH HKKH Kaparai Opyc-

P
g ium b= 1
‘i ; h EL //////A S
D ¥ - ¥
b — A } - ) i M -
R S 3
7 [ SN 7/ B
13 : ?l <y W7
7 B * W20

8.32- macanara oun
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8.33- macanara oug

JlapAaH Ty3uJaraH. Bbpycaap €H ToMOHJapuaaH KaJaHH (baﬂes Ounau
TyTauTHpuiaran. banka yawamyiapu pacmua kypcaruarad. baska-
Jarg 3HC KaTTa HOpMaJ KywiauwuuijapHiu Ba P=5 kH kyu rtab-
CHPHAA 3DKHH VYHHHHI 3THJIHII KAaTTaJHTHHH TOIHHT,

XKaso6: 1215 H/cm?;, =2,1 cm.

8.33. Banangaury yarapysyan 6ajka HKKHTa IIBEJUIEPAAH TY-
3uarad 6yau6, WBejaJiepjlap MKKHTAa HyJaTrT JHCT GHJAaH TYTaUITH-
punrad. Pacmpa GankauuuHr Gapua yavyamaapu Kypcatuarad. Baj-
Kajard 3HT KaTTa HopMaJ KyunauuuinapHu Ba P=90 xH kyu Tab-
CHpDHIA 3PKHH YYHHHHT STHJ/IMII KaTTAJHTHHHY aHHKJIAHT,

JKaso6: 165 Mlla; =~—1,5 cMm.

Kgpcarma. 8.32 Ba 8.33 mMacasanapsi rpadHK ycyNAa euraH MabKyda.
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9-606

CTATHK AHHKJAHMAWJIUTAH CHCTEMAIJIAP

28- §. Baakaaap

9.1. Pacmaa kypcatuiarad nyjaat 6aJKaHHHT CTATHK aHHKMac-
JUTCHHH O4HO OepHHT, TasHY peaKUUsJIaDHH aHHMKJAHT, aTyBUH MO-

MEeHT Ba KYHZAJaHT Kyd4Jap 3MNiopajapHHH SCaHT,

KywTaBp KECHMHHH TaH-
JaHr, HOpMaJa KydJaHHI
160 MIla 6yaranza, Gaa-
KaHHHT 3HT KaTTa STHJHII
KUAMaTHHH aHuKJadr (YHH
pyxcaT 3THJAaAuraf 3HT
KaTTa 3THJXI, S'bHH 6aJ-
ka Kyaouunuar 0,002 yay-
IIMra TEeHr 3TUJHI OGHJaH
TaKKOCJaHr),

Equmu. CraTHka TeHrnaMa-
JlapuaaH K yAuparH  GOFJIHKJIHKHU
TONaMH3:

Hg =0, A4 B =gqa (l)

ga?

3Ba—Mp = My+7-. ()

Hkxu Tenrnamana — yara

6aJIKaHHHT

4 /‘/;7':247/\'/7/‘!
‘ f=20/f////‘1 ——
o < NI ¢
4 .i’f};\\\\ _‘,V —_ —
77477 it s el
’ -~ bz 5 My
=20 ke 240:4” ——-————:
!
|
g/ S ‘ . )
LT SIS
_,1255 I ot Ix
Q%W@mm |
i = !
4 !
g

9.1- macanara OHJI

HOMADAYM. CraTHk AaHUKMACJIHKHH

ognmaa Ganka

STHJTAH JKHHHHI AMdQePeHIHaN TeHraMacHHE HHTerpaialll yeyaniad ¢ofinanasas
MH3 Ba OYyHIA HHTETPa/UIAlUHHHT HXTHEDAN NOHMHAVIADHHH TEHrJAIITHPHLI YcYJH-
H4 K§anaimus (22-§ narn macananap eunMHra Kapaur), KoopaunaTtanap GOILUHHH
B HyKTana, GaNIKaHHHT KHCHJraH KOAHAA 1e6 KaGyJ KuJaMH3, WYyHAA HXTHEPHA
noumnitnap C sa D woara teur 6ynain. DnacTHK YH3HKHHHT Oud¢epeHuHan TeHr-
JAMacHHH TY3aMH3 Ba YHH HKKH MapTa HHTerpaJJjlafiMH3.

— 94)3
EJyII =Bx—MB—M0 (x—-2a)°—-q —'(‘xzj—,
x? — 2a)3
[EJy'= _2'-—MB.§—M°(X—2a)_'q’('x'_6'-a)__+C,
X3 x3 (x — 2a)® x — 2a)4
Ely =B —Mp5 —Mo — — 24) +Cx+ D.
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Homabaym KHAMAaTIaDHH ARHKJANl Y9YH KyAWZarH yd4 maptHr €3aMu3
xy =0, y,=0; 6yaaan D =0;
X =0, y;=0; —, —C=0,
X, =3a, Y;=0;

X, KUAMATHHH STHJHULIAD TeRTJaMacHra KYAuG, KyAHAarH OGOFMHKAHKHH XOCHJ]
KHNAMH3:

qa?
9Ba—9Mp =M, + . &)

Mp KHiAMaTHHH aHdKAaw yuyH (2) Ba (3) TeuraaMatapHH GHUPralHKIA edaMu3:

2 13
@) 3Ba—Mg =M, +3-;—

qa®
(3 9Ba —9Mp =Mo+l—2~

i 17 2 17
Mp =§M0 +';5qa2 = '3:'—}- ry = 2,56 ™ = 25,6 kHm.

Kefiun tenrnamanap (2) sa (1) napnau B=14,3kH Ba A=25,7 xH 3kanau-
THHH TOMAMHA3. =

K§H1anair xy4 Ba 3TyBuH MOMEHT 3MIODA/IADHHI ONaTAArH ycvila Kypamus (cxe-
Manap, 6 Ba 6). Iur karTa 3sryBud MoMeHt M = 31,4 xHwm. Banka Varuamnapuuu

M 3140001
TaunaiiMns, W= —= 3140000 = 196 cm®

{o] 16000 :
Kymrasp Ne20a xepak sxau: W == 203 cm3, J = 2030 cmt, EJ =40,6-10° H/cm3.
Kyuuiunapun Xucobnamwaan oAfHH GYPHJAMII Ba 3THAMINAAP TEHIJIAMAdapura
6apua MabAyM COH KHAMAT/apHAY KYAHG €3HIN TaBCHA KHIAHHALH.

1
EJy'=0,715x2—2,56x—-2(x—4)—-E(x—4)’, (D
EJy=10,23x>—1,28 x’—(x—-4)3—ﬁ(x—4)‘. (1D

22- § na TYWYHTHPHJATAH ycYy/JIapAaH Goifananub, IHr KaTTa ITHARILAR KECHM
6aNKauHHT YHT YYacTKacHAa €THIIHHH Ba Xo=3,58 M aGcudccara sra 3KaHJIHCHHH
annKafiMus. By gufimatan (II) Temrnamara KysMmus Ba 3Hr KaTTa 3rHIMI KHAMATH

f=1.35cm, abun pyxcatr atmirau
yf {f1=1,2 cm pau 12% kaTTaaurHHu
anugaafimus. Kywrasp Ne 20a ypuu-
ra Hap6ataaruy xymrasp Ne 22 uu
(/= 2500 cm*, W=332 cm3) xabya
KHAuG, SHTC KaTTa 3THAMI KHAMATH-
ud 1,18 cM raua macafiTHpaMH3.
XaBguiu KecuMUarH 3Hr Karra HOp-
MaJ KyulMaHHmap 6y siHre npogui.
xa 135,5 MIla rava KuupasnH.

9.2. Pacmaa kypcaTuiaraf
nymar Kywmrasp OajJKaHHHT
CTATHK AHHKMACJHTHHH O4HO
GepuHr, TasHY peakuusyiap-
HH aHHKJAHr, KYHJaJaHr Kyd
Ba 3ryBUH MOMEHT 3IIOpa-
9.2- macanara owpg JapHHH sicaHr, pyXcar 3TH-
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nagurad HopMaa Kyurauum 160 MIIa yuyn 6Gajska KecHMHHH
TaHnaHr, A TasHYgaH 2 M HapHAa TYpPraH KeCHMJarH STHJIHII
KMAMATHHH XHCOGJAHT .

Equsmu. CraTuka TCHrIaMacHHH TY3aMH3:

A4 B+ C=q(ab) v M
2
A(a-f-b)—{-—Bb—q(L;—[Z-)—zo. 2

CraTuk aHMKMACJMKHH TOMHII YYYH HKKH Kappa yMyMHf 3rUJIHILJIap TeHrja-
MacAHH KYAnafiMH3:

MGx—1)* P —l0 _.[4
Jy=EJy°+E.leo.-l-";—+2 (x2! )+E (x ) Zq(x o)

ad qa‘
B xecumna EJ 8, a+A—6——§=O; 3
b)3 b® b
C wecumna EJ 0, (a+b)+A(a+ ) +B— %’1—'—’::0. (4)

Uy typrrana tenrnamanu eunG, A =40,5 KH, B=105,3 xH sa C =14,2 kH
IKAHAUTHHH TONAMH3,

Kynmananr Kyd Ba 3ryBYH MOMEHT 3MIOPANapHHH OAATHArH ycyJiaa sicaitMH3
(cxewma, 6 Ba 8).

KecHMHHHT 3apyp KapUIHJHK MOMEHTH

M 4.750000

Kywrasp No 24 T9epu kenamw: W = 289 cm®, J — 3640 cm¢, EJ=69-10° H cm?
HMetanran cwokmund Xuco6aaul yuyH OJLIHH (yq tenrnamanan) EJQ, KHAMaTH

4R anuknam kepak (A = 40,5 xH skamnuruuy xucoGra oaub): EJO,4 =—-A—€2‘ +.
g%’ =_4_Q'__56'i5. 20;25 =.=._-]—254-5—0 KH. M:. Kuaupwra€rraH STHIHUWIHM aHHK=-
& .. A -4 V/
(RS rt M A N i
1550 23 4 t.zé 5 —-—&—-— —_ - v,
Ely=——0>"-2+405— — ¥ g
20.2¢ 5 & 8—4—— {* 1
-—24.— == 88,5 xH. M3 .qxt—;{‘i ;t, e L
Byunau y = 8,85:6,9 = 1,28 cm. i" (
93. Pacwma wypearma- (I IS 2 IHI!IHHHIIHIIIIIIIIllllll

raiH nysnar Kywrasp 6aJjka-
HHHT' CTATHK AaHHKJaHMacJ/H-
FHHH OYHO OepHHr, KyHRa-
JIaHI Ky4 Ba 3TYBYH MOMEHT -ds 2
3MIOpaNlapHHH SICAHT, pyXcaT E’ i"‘ F o ,
3THAafMraH HopMasa kyaaa- 7 | — —4
Huw 160 MIla yuys kecum g g —ee———Jg T
tauaaur. C KecHMJaruk 3rH- 9.3- macanara oua

? ...lllll“ """llln.. .

'0‘
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JHII KHiMaTHHH aHukaaur. P;=80 xH, P,=160 xH, a=60 cm,
b=2a=120 cM, c=3a=180 cm.

Equmu. Pacmaa (cxema, a) TasHy peakuusnapuu H, B, D Ba Mp Gunan Gearn-
Jnafimu3. CTatHka TeHIJIaMacHHH Ty3aMH3:
H=0, (1) Py4+P,=B4D (2
—Pyfat+b+e)+Bb+e)— P+ My =0 (3%

—6Pa+-58Ba—3 Pua--Mp =0. (3")

OpTHKua HOMabayM cHpaTHR2 TasHy peakuus B um TasaafimMus. AcocHil XH-
coOuit cucreMa pacMaa Kypcatuaran (cxeMma, 6). Bankara Gepuaran xyusn (P
KyuwlapHH) Ba OPTHKYa HoMabayM B uM KJamua (cxema, 8). CxeMma, 8 nard 6ajka
CX€Ma, g jaru 6ajKara 3KBHBaJIeHT GYJIHIIH YYyH cXeMa, 8 ra AedOpMalHsJapHHHT
YMYMURJATH IapTHHH, SbHE [B =0 wapTHH Kywuw xepak. KacTHabaHO Teopema-
cHIaH QoRanaHaMus:

oU 1 a " b 3 b4 M
‘9 M : d
— -—(JMI———Idx—i- st-—” dxz—i—j Mg —2 -dx)=0.
0 b

le =36~ &s oB oB 9B
0
My, M,, Ms— Gankanuur xap Kafich y9 y9acTKacHRard KeCHMJAPHHHI SFYBUH
moMentaapu. Bukpauk EJ Hu nouMmufl ge6 oaamus. Murerpan octH KufimaTaapHH

XHCcOGJJaalMH3: 5 o
M,
My =— P,x,, — =0
t 1 0B

oM
JMe=—Pi(rata)+Bry —o- =y
oM

My =— Py (xg+ a) -1 Bxs — Py (x5 —b); a_Ba=xs-
By xuiimatnapuu Tenrsama fg == 0 HHTErpannapH OCTHra KAMH3:

btc l‘a'+c
(— P1x% — Pjax -+ Bx3) dx - (— Pgx? + Pobx)dx = 0.
) b

Macana maprtura x§pa uHTerpaiamias cyur b Ba ¢ HE @ opkanu, Py nu Py
OpKaJiH aJMallTHPaMH3 Ba XHcoGaaimgan cyur B=21, 64.P;= 173,1 xH nu xocun
xHramu3. CyHrpa cTaTHka TeHrnaMachaau D=66,9 xH Ba Mp = 56,7 kHM 3kau-
JIHTHHH TON2MH3.

Cyurpa Q Ba M smiopanapHus onaTaard ycyanapaa scafimus, Bynna onamm
Tysuaran M;, M Ba M; ubonanapupan coiiialaHaMus (cXeMa, 2 ra Kapamr).

€CHMHHEHT 3apyp KapLUWIHK MOMEHTH

Kymrapp Ne27a: W = 407 cm3, J == 5500 cM$ T{FpH xenanm.

C KecHMHHHT STHNHIIMHEH aHWKJall yuyr C HykTara x{huaram P, xya 6yfinua
XOCH/IA NOTEHHHAJ SHEPTHSHH XHcoGaall Kepak. DHAH B Kyu MabayM Kyu cHoa-
THAA onuHanH. M, Ba M, udonanapura P, Kyu Kupmaiiad, XHCOGAAUHK cOARanall-
THPHII YYyH YYHHYH Y4acTKaJard KecHMHH Pp Kyd4ZaH XHcoOjall MabKysa (cxeMa,
d ra xapamr).

M,

My =— P, (3a+x,)—l—B(?a—{—x,)—sza,gE:—xa,
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3a

‘4 .
fo=— Y (3Pjax + Pyx? —2Bax— A q = 10xtthr A8 i

EJ,

° g IO
— Bx? - Pys?) dx. B @

Unterpamiab Ba 6apua COH KHAMAT- -4=4m L,=3m
napHH KYiu6, f, = 0,24 cv IKaHMUTHHH #
TOMaMHu3. DTUIMLIHHHT Myc6aT KuitMaTH j %, ,%

STHAHIN AVHAJMIIH Py Ky4 HyHanuudra
TYFPH KeJHWIHHE KypPCaTaaH.

. 9 [T —— Ny
9.4. Pacmaa KypcaTHJraH S —— ——— " £
nygat GajJKaHHHI CTAaTHK AaHHK- cl
MacJHriHe  o4yu6 OepHHr Ba e — p
TasgHY = peaKUHsAJapHH  aHHK- 9 oy e
i J 4
nanr, Q Ba M s3niopanaphH a4 P
SICaHT. 2 T%
g | £
E«um Banka 6up Mapra CTaTHK 77 13 |2
AHHKJAHMafgHrad 6ajlka XHCOGJaHaIH. 2 2_’
AHHKMacIHTHEH OuH6 GepRul yuyH K- 24 4
YHLNJIADHH TaKKOCHall YCyauaas ¢oi- L, L4ty 464,
Jantadamu3. OpTHKuya Maxkamiaw cuda- e G k] -3
tHaa C TasHYHH KabyJa Kuaamu3. Aco- /
CHA CHCTeMa pacM, 6 na KypcaTHJras. CLyL, 70
Bankara GepuaraH I0KHH (cXeMa, 8) Ja -5 2 2 :
optHKua HOMabayM Kyu C Hu (cxeMa, 11 2 l’"}l"‘
e) xyamu3. Bepuaran 10K TabcHpHAA Tn\h\ 038 (TITITITII
C kecumia GaiKaHHHT STHIHIIKEM fcg 7Y
opkaad, C Kyu TabCHPHIAA STHIHIIHHH 229
fec oOpxanu Gearmnaiimua. Bepuaran bf 71 =i 1,47 !

6ankanuur C _kecuMHma TasHu  G6op, mm
AeMak fo =0 €kH foq + fee = 0. () g

Arunvunap fey Ba fee KHAMATHHH
SHF KeHI TapKalraH STUAHULIAD JKajsa-
JHJAH Tafiép xoa4a oaraH Mabkya. By
XKalBa/ap ClNPaBOYHHKIaD Ba Gab3H
HAapeJ/iMKaapia KeJITHPHIraH.

9.4- Macasara OHJI

31

Elleq =~ @
cE

Elfe, =——3—2 (REAY @)

Cxemanap, 0 Ba e ga JU1a sTHARMAAPHHHAT ¥3HHA rpad0aHANHTHK YyCyJAa XH-
co6aaul yuyH MabAyMOTJap KeATHPHAraH.

(2) Ba (3) uboxarapun (1) ra KyAHS TasHY peaxuusd KHAMATHHH TONAaMH3:

C= =— =
81, (I 41 21
Cyurpa cratika TeHrnamanapupaH xuco6aa6, A = 17,14 xH, B = 26,67 xH skannn-
THHH aHHKJIaHMH3,
Cyurpa Q Ba M anwopanapunu ojaTiark ycyJjapia Kypamus (cxeMa, o Ba 3).
max
[c] 16000
KywmraBp Ne 16: W = 109 cm3, J = 873 cmt.

235



4 y S4UKHin

)

F

2

c A g= 4Unlim y 4 /u%{_ SCXMM
rh-f—r'rT""vITT'rr!Tl'rvv TT “ 1‘1[’”[ I”i"
wagde i P igv i b E 9 NSRS RN
| ) . | RITEE e/ Jm ——ﬁ
—d-ly - {22q =4r9 ———m g
, -
-
N 2 d ’v% ﬂl)
! -4 g . s lll Loy
. ¢ .
l A T T TTTE 6/ A .?.'.~,1 % —_
H xll.“[ ' ll];u]“iAlll : v 1 ] N
2, Y vy
| " P N
: pr:/ i 4 k-,‘.bﬁ', ~-
F } E d/ T T rrja
) -
} ) 1 A % y
! bt 75— 1 S -
| K. i ’ ‘ 5/ iiood ot TL l ’ 4
[T - il I H ! ~,
l‘%w :\% 7 M/ ' ++ t T %
] ; 27251 | £ } :
L - lrf—zrjrm i ; ~r1‘Tl‘*f - ‘N: e
W ‘v4 N T b. » “‘ "w!:b R
P V -} > é‘,. .
.7 } | { "Jt ,(/:‘::‘ (b ; § e tue N Beak
= } i capidal cobhan T
G TR
P4 ‘,fr"r‘v-,“‘\ -,
Y .cﬂ.u_u»...\n e r.,.,
9.5- Macasiara ORJ oY) i”‘s’:
R g : > reaklw
If r ol "~ ’:7
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9.5. Pacmaa kxypcaTuiarad nyaar KYTasp GajJKaHHHT CTaTHK
aHHKMacJauruHy o4yu6 Gepuur, Q Ba M smiopanaphu sicanr, [o] =
=160 MIla 6yaranna GasKa KECHMHHHM TaHJAHT Ba KOHCOJ YuH-
HHHT STHJHAII KHAMAaTHHH aHHKJAaHT.

E«u m. Makcenn-Mop ycyaunn Kjanafimus. Oprekua noMasayM cudaTthna A
peakuHAHH KalGyJ KuJAaMui. AcocHfl cTaTHK aHHKJaHafuran Gaaka cxema, 6 na
Kypcatuaran. By GaikaHH HKKH MapTa IOKJafiMH3: Gepuiran 1ok Ba A Kyy Ghaau
(cxema, 8) xamna sikka kyu P°=1 6uinan (cxema, ). A KeCHMEarn SrHAMWHY Ho-
Ranafiaurag Mop HHTEerpaJgH HOMra TEHr GYJHILH KepakK.

,f M (x)+ M%x = 0.

BankaHuHr yan yvacTKacHHp KypMafiMu3, yyHkH Oy ywacTKaja siKKa IOKHEEF
STYBYH MOMEHTH HOJAra Teur,
Hikkunun yuacikaza:
] i
x - a)? ‘q(x+a)?
M(x) = A (x) _?_(%. MO = Poy = x; YAx’dx— j ﬂ—12}_—-)——-41!-¢1x= 0.
0 0

Bynnan A== 170 kH. Q Ba M smiopanap cxemanap, O Ba e napia fcanTah.
Mmax = 80 xHm. Kaprunank momentn W = 500 cm®, xywmrtasp Ne30a TyFpu Xena-

IH.
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SruNUUIHE aHNKAAUW yayH MOp HHTErpajJHHH TY3HLIAA KOHCOM yuHra Po=1]
KyqHY KYAMH3 Ba Uy XOHZAH cXeMa, & Ja KJpcaTmaraHujiex Kecumjaap aGcuuc-
CaAAPUHUHT XHCOGHHH GarKADaMHS:

l+a I+a
gx® ‘
Ely,= ‘S‘ —2-xdx+5 A(x —a) xdx,
0 a

HHTErpajHu o6, pakamjapHu Kyirangad cyur EJy, == 133,3 kHM?,
y =0,86 cM, sbHH Kyumm nactra P° Kyu AyHanmuuia Gyaand.

9.6. Pacmma kypcaTtuaran nyaat Kyurasp GajJKaHHHT CTaTHK
aHUKMACJAMTHHH O0uH6 OGepuur, Q Ba M sniopanapHH  sicaHr,
[c] =160 MIla na Ganka KeCHMHHH TaHJaHI, WYHUHFAEK 4al
TasHYJard KeCUMHHHT GypHJHII 6ypuard KHAMATHHH aHHKJAHT.

E <« uamu. Oprtukya Maxkamaall cubaTHRA Hanm TasgHYHH oJnamu3, OGaJKaHUHT
acocufi cucTemacH, cxema, 6 12 KypcatharaH. By Gaska Gepuarad 10K Ba OpPTHKYA
HoMabayMm A Gunan oknanrad (cxeMa, 8) Bepewuaruu ycyJauHH Kiana#imus. Bukp-
auru {arapMmac 6yarad 6ajka yuyH 6y ycyanad cdofinajaHraiza A TasHULard 3ri.
JIFUIHHHC HOJIFA TEHTJUK WAaDTH KyAHj1aruya €3unanu:

YoM =0.

By BuPMHAMHM TY3HII YYyH TAKCHMJaHTaH loknanum (cxema, &\ M, (cxema, d),
OpPTHKYA HOMABAYM A (cXema, 2) JapHHHL STYBYH MOMEHT 3NIOpaJapHHH fCaliMu3.
xI;p KaficH 3miopafila ¥3ura Xoc OpAHHATajlapHH KypcaTaMHus. Jmiopa Xap Kaficu
YYAcTKACHHHUHT OJIHA MapKasuia cTpejka KVsMH3 Ba YHHHr €HHra Xap Kaficu 10K
103acHHHHr  KHM? parn guiimaTuun €samu3. Cyurpa acocut GaJKaHMHT acOcHi
CHCTEMACHHH Vila KecuMmra Ky#uiaraw 1ok P%=1 Guaad loknafimus. By xoiina op-
THK4Ya HOMaBbAyM A Villa 0K fAJHa HIINAA TahCHP KHJAAAH (cxeMa, x). SIkka 3rys-
un mMoMeut MY smiopacuun Tysamus (cxema, 3). By smiopaga 6us cxemanap e, e,
@ napaa GeJArHAaHraH COXTA IOKJNADHHHT OFHPJHK MapKa3JapH KapLIHCHra TYFPH
KerafuraH opAHHaTanapHK axpatamna. CyHrpa cxema &, d, e mapjaad xap Kaficu

1032 ) HMHT CcXeMa, 3 JarH TeTHLULIH OpPAHHATara KynafiTMacH CyMMacHHH XHcoG-
NafiMu3, TbHH:

9
—180- i 270.2—120-1§+ 4,54-2-}-4,54.2 = 0.

Byunau A=59,2 xH, crarnka Tenraamanapugan B=34,9 kH sa C=259 xH. By-
TyH G4/Ka YuyH KYHNaJaHr Kyy Ba 3ryBUH MOMEHT 3MIOpajsapHHi ojaTiard ycysa-
N2ruiaeK sicafiMua (cxema, u, k). M max == 80 xkHm na xywrasp Ne 30a kepak. Yau
TagHuNary GypUJIHIN GypuarMHH aHHKJAIl yyyH GaJKaHHHT XHcoGuil cxeMacHHH A
KecMaza M®=1 MoMeHT 6usiaH IOKJamw Kepak (cxema, n1). M=1 HHHT 3TyBYH MO-

MEHT 3MI0pacH cxeMa, s pa Kypcaruaran. IOKopuamarmaapra yxuwail XHcoOnapHH
Gamapamns:

2 1 2
EJO, = —180-1 — 270. —3-——120-—3—-4—4,5.59,2—f—4,5'59.2' 3
EJB, = 44 xHwm?% 0,4 == 0,0028 pax.

9.7. Mkku Kynouau érou 6ajka pacMja KypcaTHATaHAEK IOK-
nanran, BankawuHr cTaTHK aHMXMAacJHrdHH OYH6 GepHHr, TasHY
peakuusapum xuco6manr, M Ba Q sniopasapHu sicaHr Ba h:b=
=2 nucbataa xamiaa pyxcaT sTHarad kyuiaanum {o]=10 MIlla
O6ynranga GaNKAHHHT TYFPH TYPTOYpPUYAK KECHMHHH TaHJAHT.

Ewunmu Banka 61p MapTa CTaTHK aHRKMac 6ajika xucobaananu. CTaTHK aHHK-

Mac/MKHH OYHII Y4yH y4 MOMEHT XaKHAarH TeopemaHu Kyanaiimus. OpTHKYa HO-
MabjiyM cHOaTHAa YpTa TasHYZArH STYBYH MOMEHTHH Kabya Kuaamus. Mkxu ano-
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XHAa GajJKa YYyH KUAHHFAHH KaGp HKKala KyJodu YuyH Xap KaficH Kynouna xofi-
JIAINraH IOKJAapHHUHT STYBYH MOMEHT 3miopanapuni scafimus. CTpenkanap 6uiaH 10K
103a71apH (@ HHHT TeMT Ta'bCHD STYBUHCHHU GenrusafimMua Ba Oy I03aJJapDHHHT JeTKH
TasgHuAapian Macodanap a Ba b Hu KypcataMus (cxema, 6). CyHrpa yu MOMeHT

(opMynacHHH Ty3aMH3:

a a
Mgty +2Mp(ly + 1, )+ Mg I, =—6 (ml . l_:+m2 1—2 +
1
l
e
QopMy.iara KHpagHraH KaTTa/HKJIADHHHT KHAMAt/apH 390
My=M,=0, o =—20 xH-M?, 0y = 80xH-m?, ©; = —EKHOMZ,
4 10
4= 5N, = M, by =2 M.
By xufiMaTaapuu dopmynara KyAranias cyar KyfAHmaruaap xocua Gynanu:
4 10 320-2
2Mp . 10 =—6(—20—+80 )=—560,M =—28 kH.m.
5 ( 36 T 036 " 3.4 B

CxeMa, & 1a HKKana xya104 yuyH M g =umr smopace M (x) KypcaTHirad.
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CraTuka TeHrJaMaJapHAaH TasHY peakIHSJapHHHT KHfMATJapHHH TOMaMH3:
A=14,7 xH, B=61,7 xH, C=33 xH. Cyurpa Q Ba M smiopasapud sicaliMu3 (cxe-
Ma, 2 Ba J). KecuMun TaHnafiMus: 3apyp KapIIHAHIHK MOMEHTH:

M, 30,7-102
W — max —
[o] 1

= 3070 cm3,

bh*  h3 R
synki W = = =~ 6y Xomma h = /36840 = 33,3 cM. b= 0,51 =17 cm.

9.8. PacmMaa kypcaTHaran TYKKH3Ta GaJIKaHHHT Xap KaHcHCH
YYYH HUCTAJraH ycyJjjfa CTaTHK aHHKMAaCJAHKHM OuHO6 OepHHI, TasHY
peakuHusJapHH aHHKJAHT Ba HC KaTTa 3TYBYH MOMEHTJAap KuiMa-
THHH XHcoGsaur. Cxemanap: 2, 3, u yuyH A,=B,=0 ne6 osunur.

JKasob:

a) A=—-6—P, B=LP, MB=*§‘PI’ MP=‘5"PI;
16 8 16 32
—-i ——5— =——1— 2 =i 2,
6) A— 8 qu B— 4 qlt MB 8 ql ’ Mmax 128 ql '
B) A - 81 ] 4[ ’ MB 8 MO’ Mmax 16 Mo’
) A=P(1+5) B=—3PL, My=—-Pa, M, =—Pa;

_ 3a)\ p_._ 392 =g =1 e
,U,)A_.qa(1+4l),3 T My =—qa®, M, — qa%
3 M 3M 1 .

N T R s

= ’M == = — w M =P a M
X)) A=P, My =M, Pa2a+b, P a2a+b

3) A= %’, My =Mp=— 11—2ql'~', M = ——;quz (xys10uH ypTacuia);

b 2 -
M A=0, M,=My= -—Mom, M =M°2a-‘:-b (kys04u yp-
Tacuja).

9.9. Pacmpa Gup Mapra CTaTHK aHHKJaHMahaurad GaJjikajaap
Xap XHJ IOKJaHHUI cxemajapu Oumad Gepunran. CxeMaJjapaard
Macodganap MerpJjapma kypcatuaradH. Hceraaradn ycynga CTaTHK
aHHKMAaCJUKHH OUHO GEpHHT, TasiHY PeaKUHsJapHH aHHUKJAHT, KYH-
JlaJlaHT Kyd4 Ba 3TYBUYH MOMEHT 3TIOpaJIaDUHH SICAHT.

/Kaso6: Tasnu peakuusiap Ba 3ryBUYH MOMEHTHHHT 3KCTpeMal
KuiiMaTaapu Kypcatuirad. Hangan yHrra TOMOH XHcoOJaHalIH.

a) — 16,4 xH; —16,4;/xHm;»10,8 kHwm; 16,4 xH; — 5,6 ks

6) — 33,6 xHwm; 3,84 kH; 4,8 xHwm; 21,6 xHwm; 21,6 xH;

B) — 11,25 kH; — 22,5 xHwm; 17,5 kHwm; 11,256 xH; —1,25 kHwm;

r) —22,5 kHwv; 35,6 kH; 9,2 kHwm; 4,4 kH;

n 13,1 xH; 17,4 xHy; 26,9 xkH; — 27,5 kHu;

e) —17,5 kHy; 14,4 xkH; 16,4 kHwm; 25,6 xH;
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9.9- Macasara OHR

x) 20 xH; — 40 xHM; — 20 xH; 20 xHw;

3) 5,0 xHm; —5 kH; — 10 xkHwm; 25 xH;

u) 45 kH; — 30 xHm; — 15 kH; 15 xHwm;

K) —2,5 kH; —5 kHm; 25 kH; 7,7 xHm; 17,5 kH;

a) —2,8 kH; —5,6 xHm; 20,6 kH; 12,2 kHwm; 12,2 kH;

m) 1,25 kH; 2,5 kHm; — 22,5 kH; —191+21 xHw; 21,25 kH.

9.10. Pacmza craTHK aHHKMac 6ajKajlapHH IOKJall cxeMaJjapH
KeJTHpuJraH, Yaap 9.9 macanajgaru 6ab3u cXxeMalapHH yCTMa-ycr
KYHH6 XocHJa KHaHHraH. KyHmanaur xyd Ba 3ryBYH MOMEHT 3IOpa-
cunu sicanr (9.9- Macana euMMJapuaan ¢GofJajaHHI MYMKHH).

Kaeob: (9.9- macana xaBoGHra TYLIYHTHPHUIra KapaHr).

a) —15 kH; —15 xHm; 0,15 kHwm; 15 xH;
6) 36,9 kH; 34 xHm; — 12,4 xHm; 3,1 kH;
B) 5 kHm; —21,25 xH; —6,25 xHwm; 11,3 xHw; 21,22 kH;

\\Y
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9.10- Macanara oup
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r) —20 kH; —20/+420xHwm;

0, —20/+4 20 xHwm; 20 xH; SO O L
n) 20,3xH; 10,3 xH; 0,6 xHy; 4 c
4,4 xH; — 14,7 kHy; 3 8
e) 20kH; 10kHwMm; 0; —10xkHm T .
9.11, Yayuauru L=8 M 6ya- S o "
raH Ganxka Ne 40 (kywmraBp mny- l
Jat 6GaJjka) ydJapH IUapHHDJH |y 7

7777777

O6HKp TasHWIapra TasiHrad, Ky-
JouH ypracupan H=4 M 6a- 9.11- Mmacanara oun
JaHJJIHKAarH Tpyba uysiH ycTyH

6ujan TyTHG TypHiaau (pacMra KapaHr). YCTYHHHHI TallKH JH-
amerpu 16 cM, nuku guamerpu 12 cMm. Bankara 20 xH/M uHTeHCHB-
JIHKIArH TEHT TaKCHMJIAaHraH IOKJAHHII TabCHP 3Tanu. UJsH ycTyH-
Jaru 3yPHKHIIHH XaMja 6ajkajaru 3HI KaTTa HOpMaJ Ky4YJaHHUI
BAa YCTYHAarH KYYJaHHIIHM aHHKaaHr. Arap yprazarn TasaHd OGHKD
6yJca, yHHHT peaKUHsICH HHMara TeHT?

Kygpcarma. Kyunmnuur B uykTapars GHprajHKoard TCHTJaMacH:
5 qlt BL? BH

384 EgJ  48E¢J E.H’
Byupan B ycTynnarn s§puknm KufimaTi Xuco6nal tonuaanu:
5 qL Es 48HJ
B = 8 X OyHia K = 1+Eq T
JKaso6: B = 98700 H, Gankazarm kyumanum 395 - 105 u/M?,
KOJIOHHaaaru kydjauuw 112-105 H/m2, Bukp rtasnuga B=100 kH.
9.12. Y3yuaurun 4 M 6yaran nysaar kywrasp Gaaxka Ne 22 yu-
JapH OGuJaH MWapHHPAH GHKP TasiHyjaapra, Ypracumad sca 6anaHi-
aurn 8 M (kyHpanaHr kecum lo3acu 400 cm2?) 6yaran €rou CTOH-
xara tasHaau. TasHugan 1 M napura xap 6upu P = 30 kH 6ya-
raH HKKH Ky4 Kyiuiarad. Bankagars sHr Kkatrra HOpMaJ Ky4WwIaHHLI-
JIapHH Ba cTofiKafard Ky4wiaBHLIHH TOITHHT.
JKago6: 469-10° H/m2, =~ 108 H/m2
9.13. Kyuwrrasp nynar 6anxa Ne 22 6up yun GHJaH HeBOPra KH-
CHJITaH, HKKHHYH YyYH JHAMETPH 25 MM JH BepTHKAaJ NYJaT TOPTKH
6unan toptub KViuaran (pacmra Kapanr). Dajka HHTEHCHBJHIH
30 kH/M 6yaran TeHr TaKkCHMJIaHraH 10K GujaH loKjaaurad. TopT-
KHIAaTH 3YpPHKHII Ba KyYJaHHW KHIAMaT-

JIaDHHH XaMzxa fanakajgars 3HI KaTTa f‘
D=75mm \

= 1,0135.

HOpMaJ KyW/aHHLIJIapHH aHHKJIAHT. Arap
6anKaHH yJaalijaH OJIAHH YpHATHJAraH

Am

TOPTKH 8 M mau 2,5 MM y3yHpok 6yica, 4 ‘]

) tAsull g - Sontyw
331;;;%“11 Ba KYWIaHHII KaHAai yara : TTTTT{TTT’.F; )
IKasos: 32300 H, 656105 H/u?, 1640- 2 W

-10% H/m2, 3090 H, 627-10% H/m®, 1830- 7= d -

-10° H/m?2- 9.13- mMacanara OHA
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9.14- macanara ouf 9.15- macaaara oux

9.14. Ukxu Ganxa AB Ba CD Tyramran xoiira P Kyd KYyiuirau
(pacMra Kapaur). YJapHHHT KyJousapd Ba GHKP/IMK/JIapH HHCOATJapH:
ly-1,=3:2 Ba EJ;:EJ, =4:5 mabaym 6yica, Gaakanap opacuga Gy
KyuY KaHAaH TakCHMJaHanu?

JKaso6: P,~0,19 P; P,~0,81 P.

9.15. Bup xusn MaTepHasjaH sicajraH, Y3YHJIHTH Ba 9HH GHD XHJ
6yaran TYFpH TYPTOYypYaK KecUMJH HMKKH Ganka pacMia Kypca-
TUIraHfek OHPH MKKHHYHCHHHMHT yctura Kyiimaran. lOxopmparu
GankaHuHT GaflaHNJIMIH NMacThard 6ajKaHHKHMIAH HKKH Mapra KHu-
y¥K. Baskasnap opacuia 10K Kannah TakCHMJIaHaXH?

JKaso6: P1=—;: Py=—-P.

9.16. PacMaa kypcatuaran 6ajnka 6yTYH y3yHAUrH Gyinya TeHT
TaKCHMJIaHraH IOK OHJaH IOKJaHrad. DankaHMHr YHT TOMOHAArH
TasHYra KYHHJIran yu# KyTapuJaub KeTMaC/JMIH YUYyH uam KyJou
ypracura xyiuaras P Ky4HHHr KHHMAaTH HAMara TeHr OYJIHIUH MYyM-
KHH?

Kago6: P = 4 ql.

9.17. IKKH KyJO4JH KUPKHJAMAaraH 6anka 6yTYH y3yHJHTrH 6YiH-
Yya TEeHI TAXCHMJIAHIaH 10K OHJIAH IOKJAHTraH. YHr TAsiHYOard peak-

4 q .
I, M ¢ |
ﬁ%—-z ——’-ﬁ——z#ﬂ ’.% ¢ E% aﬁ |

9.16- Macanara OHJI 9.17- macanara oun

HHs HOJra TeHr OVammu yuyyH Ganka Kysaousaapw [/ Ba a KaHiaf
HucGaTRa GyNHIIM Kepak (pacMra KapaHr)?

JKaso6: a=0,433 [.

9.18. Bup yuM KHCHJAraH Ba HUKKHHYH YUH IIapHUPJH KYy3Fa-
JYBYaH TagHYra TasHrad 6ajka O6yTyH Kyjaou [ GyiHdua TeHr Tak:
CHMJIaHTaH 0K OmJjaH IOKJaHraH. KyJaoygparm sHr KaTra wmyc6ar
3ryBYH MOMEHTH KHIMATHHHM KHCHJraH xoiinaru MaHGuUHd MOMEHT
KHAMAaTHra TEHT KHJHII y4yH TAasTHYHH KaHua KyTapuil éKH TYIHH-
DHII Kepak? s

/Kasob: 0,013—2:17 ra KyTapHul Kepax.

9.19. Yaynauru 3 M O6yaran kBagpat 30X30 cM KecHMJH
éFou 6ajKa y3yHJHMTH 2 M JlaH Ba KyHJaJaHT KecHM lo3acH 8 cm?
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JaH 6yaran yyra nyJaat TOpTKHra ocuiaral. IKkHTa TOpTKH 6ankaHH
yuJapHaaH, YYHHYHCH ypTacHAaH TyTu6 Typaau. Baaka ypracura
P =130 xH kyu rabcup Kusagn. TopTKuaapiaaru 3ypHKHLLIAD
KHAMATHHA XaMaa GaJiKajaru 9HT KaTTa HOpMaJl KyWIaHHUIHH aHHK-
JIaHT,

JKaso6; ypraparu 1425-10% H/M2, uerparun Toptkuma — 107 H/m?,
6ankana 27-105 H/m2,

9.20. KymraBp Ganka Ne 55 yura kywrasp croiixa Ne 20 ra
VpHaTtuarad. Croiikajap Gajka y3yHJAUrHHH 1,5 M JH HKKH KyJoura
6ynanu. Crofikanapuuur Gamanpaurd 3 M. Dasaka gyfAuarannax
CyHTr YypTamaru croiika 40°ra KH3gupuaraH. Yprajard CTOMKamaru
3VpHKHINAAp KHAMATHHH, CcTOHKaJjapAard KydJaHHIIIADHH Ba
CTOHKa KH3MraHfa Oankagard SHT KaTTa HOpMaad KywIaHHIUHR
aHHKJIAHT,

ago6: 111-10% H; 414.10% H/m2, 207-10% H/m?, 41710 H/M2.

9.21. Bankanap pacmaa KypcaTHJATaHMAEK aMKaul KONJALITH-
puarad. lOknanmaran xonga Gankanap Tyralrad 2Koiljapna

9.21- Mmacanara oHnt
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9.22- Mmacanara ouj

IOKOPH GaJKAHUHI TarM nacTiard GaJKaHHHT YyCTHra GOCHMCH3
Tern6 Typamu. Basnka Ysmuamiaapu pacmia _Kypcatwiarad, OGyHaa
a=100cm, b =12 cm, h =20 cm. Kyu P =12 xH rtancupuna
Xap KafiCh YCTKM Ba MacTKH 6ajKajlapnard TasHY peakiussap Ba
SHT KaTTa HOpMaJl Ky4JaHHIIJIap HHMAara TeHr?

JKasob:

a) B=2000 H, A =4000 H, 2,5 MIla, 1,25 MIla;
6) B=6580 H, A =2710 H, 42,0 MITa, 29,5 Mlla;
B) B =4740 H, A =630 H, 10,3 Mlla, 25,7 MIla

Ba 5.1 MIla macrku Gaaxkana.

9.22, PacMaga KypcaTHATAaH MKKH KyJouwlu GaJKaJapHHUHT CTa-
THK aHUKMACJHTHHHM OUMHT, TasiHY PeakUHSJapDHH AHHKJIAHT, KYH-
JaJIaHr Ky4 Ba 3TyBYH MOMEHT 3MIOPAJapHHH SICaHT,

9.22. macasara ougx xaBo6 (pacMmra Kapasr)

Tasuy peakunssap, kKH KyHnnananr Kyu ArysyH MOMeEHT
Cxema

A I B [ c Makc. l MHH, MaKce, MHH .,
a —12,7 | 47,9 24,8 | 35,2 | —248 | 15,4 |—15,5
6 32,1 66,3 11,6 32,1 —47.,9 25,7 —31,8
8 20,6 68,9 40,5 29,5 —39,4 31,0 -—28,2
2 21,4 29,4 19,2 | 20,8 —19,2 | 12,7 |—13,2
] 37,6 19,0 ’ 13,4 17,6 —20 0,90 |—20
e 39,9 2,7 [ —12,6 29,9 —30,1 14,8 —25,2

9.23. Pacmaa kypcatunaran Gasnkanapuu B mykraza GepHuays-
YaHJIHK KO3(POHUUHEHTH o OyaraH sjJacTHK TasiHy TYTH6 Typamu
(6epunyBuaHauK KO3(DGHUHEHTH MKKMHUM TasHuura 10 xkH 1ok
Kyiunranaa cM Jiapiard YYKHII KHAMaTHHM Hboaanaiigu). Xap
Kaiicu 6Gaskara TYIIagHTaH TYJIMK 10K Q ra TeHr Ba y GaJKaHHHT
OyTyH y3yHJaHrH Gyfinua TeHr TakKcHMJaHraH. B TasuHura Tyiiaau-
rad 60CHM HHMara TeHT?

4
/Kaso6: a) B = —%—- %, 6yupa Kk = 1+ GEIZO‘;
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9.23- macanara oup

ASASANY

- 3.9 =1 4 3£a
6) B__8 — 6ysna k=1 Tk

9.24. Yayuaurn I, orupanru Q, usepuuss MomeHtH J Oyuran
Gajaka OGMp XHJ 9JacTHK yyTa CToMKa yctHaa éraau (crTofi-
Kanap 6anka yusapd Ba ypracura TthpaaraH). CroAKaHH 1 cm
KaNTaJalITHPHII YYYH VK 3YpHKHIUH S Tanal KuJAHHAIH. YpTajaarH
cTofikara TYFpH Kejajguran 1ok B Humara TYFpu Keaaau?

Kasob: B — L. 192EI+50-S
8 T2EI]4-13.S

9.25. Y3ynauru 6 m au Kywrtasp Gaaka Ne 16 anamerpn 28 cMm
Ba Ganaumjurd 4 M JH QyMaslOK KyHAajaur KecHMJIH yura €Foy
croiikaga Typaau. MKknra croiika 6ajJKaHHHI yuJapHia, yUHHUHCH
Kyjoun ypracupa. Baaka GyTyH y3yHaHrH Oyfnua TeKHC TaKCHM-
daHrad Ba ¢=20 kH/M HHTeHCHBJAHKAArH IOK OHJAH JOKJaHraH.
Croiikanapaard 3JpHKHII Ba Ky4JaHHUIHM XaMIa OGajxapard 3HT
KaTTa HOpMaJl KyuJNaHHUIHH aHHKJIaHT.

JKaso6: 74,8 xH; 22,6 xH; 1,53 MIla; 0,46 MIla; 154,56 MIla.

9.26. VMIkkn yunaan KMCHJAran Ba pacMia KYpPCaTH/ATaHIAEK CHM-
METDHK I0KJIaHFaH 6a/IKaJlaDHHHT 10K KYTapyBUAHJAKTHHH aHHKJIAHTL.

4 g PR G AN

1 { 4 nmmnm ¢ hoooooooE

L t 4 e 4 3 N 2
ﬂ/ Fn 9 ’ J/

9.26- macaaara oun

Kucuarau »xofiufaru ropH3OHTaj peaxkuHsiIapHH Hojra TeHr ne6
OJIHHT. DHI KaTTa STHJHII KHHMATHHH XHCOOGJaHr.,

CxeMa, a 1a KecuM TYFpH TYprOypuak, 12Xx30 cm? Kysaoun [==6 M,
[0] = 10-10® H/m?, Ganka wMarepuain kKaiiuH. Cxema, 6 na KecHM
kywraBp Ne 10, kynou =4 M. CxeMa, 6 Aa KeCHM — KYyIUTaBp
Ne 20, kynod ! =6 m. Kywrapp Gankanap yuyH [o]=16-107 H/m2.

)Kaeob: a) P~24 xkH; —1,0 cm; 6) ¢ =7 kH/M, —0,96 cM;

B) ¢ = 4xH/m; — 1,1 cm.

9.27. Ukku yunpan Kucuaran Gankajaap pacMia KypCaTHJATaH-
JeK HOCHMMeTPHK MokjaaHradH, CTaTHK aHHKMACJHTHHH KYpPCaTHHT,
TassH4Y PeakUHsIapHHH TOMMHr Ba Q Xamma M aniopajiapHH SICaHF.
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9.27- Macanara OHR

JKaeob:

Cxena A My Ky/n0Mzaru srysdit MOMCHTHHHP Mg

XapaxTepaH OpAHHATANapH 8

a 1,312A1; —0,346 Pl | 0,310 P1, —0,104 P! 10,634 P! 3,688 P
—0,56 v —0,52m M
6 |—2,4—10,4 . , . 2,4—
l 0.4 M 0,44 M 0,48 M 0 ]
e 10,1512 g1 ]—0,03964/2] 0,0209¢/2, 0,0323 g3 |—0,0684¢/2| 0,4488 g/
2 0,15 gl |—0,033¢:2 Mupmax = 0,0215 g2 —0,05¢!2 0,35 ql
Bpare *

9.28. Kupguamaran Gasnxa GHp XHJ Y3YHJHK [ JarH HKKH KY-
Jouyra sra. DaJIKaHHHF Yam Y4H KHCHJATAH, KOJraH yura TasHY

WapHUPJAH. Han KyJouHHHT YpTacura P kyu kyiuarad. TasHy peak-
LIHsJIap HHMAra TeHr?

XKasob: — —?—Pl; 17 P; 25 bp; 3 P,
56 28 56 56

9.29, Kyaounapu /i ea l; 6yaran Kupkuamaran 6ajka yam yuH-
JaH KHCHJTaH Ba YHT YYH 3DKHH TasiHu6 Typaiad. DPKHH TasiHHO
TypraH vuupaa @ Macodaza P 1ok xyHuaraH. Kucuaran xoujgaru
MOMEHT Ba ypTa TasiHYAarH MOMeHT HuMara Tenr (a<ly)?

Pa( lg—a2)
)1(0605. MK= —IZ—(W, M9=—2Mx'

9.30. Kupguamaran Kywtasp 6ajkajap pacMia KypcaTHJraH-
JeK CHMMETPHK IOK O6HaaH oknaaHrai. P=60 kH, ¢=40 xH/m.
Hcranran ycynma craTMK aHHKMAacJHKHH KYPCATHHI, TasiHU peax-
uuaaapHi xucobuanr, Q@ Ba M snwopanapuu scaur, {o] =160 MIla

6Varanaa KyIITaBp HOMEDHUHH TaHJaHr Ba OanKaHHHT YpTa KeCH-
MHAACH S5THJAHL KUAMATHHH XHCOGJaHT.
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9.30- Mmacanara onn

JKasob:

CxeMa A, kH B, xH Mxﬁg" MKTia:' K$wrasp g, cM
a 6,2 36,2 | —28,5 58,5 N 27 —1,23
6 25,8 34,2 | —20,1 61,9 N 27 0,72
] 83,1 —23,1 | —60 9,2 N 27 —0,23
2 16,0 13,20{ —73,4 94,8 N 33 —1,4
d 87,1 104,9 | —42,9 94,9 N 33 0,79
e 47,7 - 7,7 | —20 3,1 N 18 —0,30

9.31. Kecumuunr unepuusi moMmentH J Ba ysyHauru [ 6yaran
nynar 6ajgka yuyaapulad OHKp IIAapHHPJH TasHuYjapra TasHraH,
HKKHTAa OpaJIHK KeCHMJapH OuJaH sca /I GajaHIJIHKIard nyjaat
ycTyHra tasHraH. Banka yu kyjaouu 6up-6upura teHr. IOkmanma-
ranfia XamMma TYpT TasiHuu 6up catxzna Typaid. baaka 6yTyH y3yH-
JHTH GUJaH TEKHC TAKCHMJaHTaH 10K GHJaH IoKjaaHraH. TasHunap-
MHHT 3apyp KyHAajlaHr KecMM I[o3acu F Hu TonuHr. ByHuHr yuyH
crofiKanapiarH 3ypHKHMILIAD Ba YeTAard 3ypukuuuiap 6up xua Gy-
JIMILH Kepakx.

486Jh
JKasob: F = Pt _ Ox i
[TITIITTTIERTIIT

9.32. Pacmaa «xypcaTHAraH 3 { !
KMPKHAMaran 6ajkaniap yu4yH | 4 (et 2 et
HCTajran yCylla CTaTHK aHHK- ). S50, -
MAacCJHKHH KYPCaTHHT, KYHAaJaHT
KyY Ba 3TYBYH MOMEHT 3Miopa-
JlapHHH SICAaHr.

J)Kaso6: (Q Ba M JsapnuHr MK
Kaja HIIOpajard 3SHr Karra KuH-
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Mataapu Kypcatuaras). a) 24,6 kH;— 22 kH; 15,4 kHwv;— 18,6 kHwm,
6) 39,5 kH; — 40,5 xH; 19.1 xHM; ~—21,8 kHwm.
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9.33- Macanara oux

9.33. PacManapaa yu KyJounrs KHpKuaMaran Gankanap Kypca-
THJITaH, yJap Xap XHJ cxeMmajapia wokJjanrad. HUcraarau ycyana
CTaTHK aHHMKMAacJAHKHH Kypcatunr. Q Ba M smiopanapHH sicanr Ba
TassHY peaKUHsAJIapHH TOIHHT. Bam(a.nap Y4yacTKaJJIapHHHHT Y3YHJH-
TH pacMjaa MeTpJjapia KypcaTHJraH.

Kagob:

Cxema A, xH B, xH C, kH D, kH ‘:{T{:‘x l ’:('lf;"“"
a 11 56,7 34,6 — 2,4 17,8 — 17,9
(9] 6.0 56,2 40,7 — 2,9 24,2 — 18,0
8 52,0 78,0 —12,0 02,0 33,6 — 24,0
e 70,5 —5!1,8 92,0 49,3 49,3 — 43,0
a 31,4 94,6 169,7 64,3 103,4 —125,1
e 65,9 184,7 271,3 138,1 101,5 151,3

9.34.

Kynounapu 6up xun GyaraH TYPT KYJOUIH KHPKHJIMaA-
raH Ganxa érou Fynagan sicaarad. Banka yaywaura 8 m. Kynaa-
JIAHr KeCHMH GaJiaHIJHCHHHHr 3HMra HucGatH 1,5 ra teur. Banka
6yTyH y3yHJurd 6yiinua ¢=7000 H/M MHTEeHCHBAHKAAlH IOK GHJaH

IoKJ1aHran. [o] =8-10% H/mM? 6yaranga 6pyc yauaMaapHHM aHHK-
JIaHr,

’Kaeo6: 10 X 15 cm.

9.35. TYpT KysI0u/H KHPKHAMaraH Kymrtasp Ganka Ne 22 uuHr
YeKKa KyJsouwiapu 3 M AaH, ypragarunapu 4 M aan. Baaka 6yryH
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y3yusurd 6yfiuua TEKHC TaKCHMJAHTaH 10K OHJIaH IOKJIaHrad. [Ok-
AAHHUI HHTEHCHBJHUIH Yekka kyjaounapna ¢,=20 kH/m, ypTa Kysou-
aapaa ¢>=30 kH/m. BDankagarn 3Hr kKarra HOpMaJ KyWIaHHIMHH
AHHKAAHT Ba y KalCH KEeCHMJA TabCHP KHJIHLIHHH KYPCATHHT.

Xasos: 9,12-10% kH/m?2, ypra Tasuygard KecHMAa TaLCHP
KHJIadH.

29-§. Pamanap

L4

9.36. KymraBp xecumu 6Gapya ydvactkanapaa 6up xus Gyarad
NyaaT PaMaHHUHT CTATHK AHHKMAaCJHTHHH KYPCATHHT, KYHAaJaHr
Kyd4, GypPOBYH MOMEHT Ba HOPMAJ Ky4 3MIOpPaJapHHU SICAMT, KYIITAaBP
HOMepHHH Tanjanr Ba C KeCHMHHHT Gypusuil 6ypyard KHAMaTHHA
anugganr. Pamauudr D kecnhmuaa 1wapudp 6op, pama Tasn4uja~<
PUHM MaxKaMmJall yCyJAnapH, 0K Ba yiyaMiaapu pacMia KypCaTHJI-
ran. Pakaman Mabaymoraap: ¢=40 kH/m, =5 M, a=4
c=3wM, [0]=16-107 H/m2%

Equsm, CxeMa, @ Na TasiHy peakUHAJAAPHH KypcaTaMH3 Ba CTaTHKA TEHr/aMa-

napuHy ¢3aMH3:
Hy=Hg, "

A~ B = qa, 2)

ga?
As+ Hy(l— )+ My =0. G)

2 T
g
—~433 8=

I PTITRT]IT

4

N

9.36- macanara oux
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HJapunpuuur GOpJaurH siHa HKKH TEHrJaManu €3uIIra HMKOH GepaiH: IapHHD-
HHHI GHD TOMOHMZA OJMHIaH 6apua KyWwIapHHHT L1apHHpra HHc6aTaH MOMEHTJapH
AHFHHIHCH HOJIFA TEHT:

2
Ba — "‘; —Hgc=0, )
Hpyl4-My=0. 4"

Tenrnamanap (4) DaH ucranrad GHPH CTATHKaHUHT GHPHHYH YU TEHIJIaMacHTa
KylnvMya XHcoGaanain. HomabayMmaap Gewra 6§iaranu yuyH Macana Gup mapra
CTaTHK aHHKMac XHcobraHalH.

«Optugua» HoMabayM cupatnia Hg nm KaSynr kuaamus (cxema, 6). Cxema, 6
Jlaru pama GepuaraH pamara SKBHBaJeHT (cXeMa, a) GY/HILH yYyH cXema, 6 ra Ky#u-
Jard WapTHH KYIUMII Kepak:

AB;op = 0. )]
K .. A v .
ACTH/IbAHO TeOPeMAacHHH KYJJ1aHMu3 Bmp=5—[_7; 6yAraHd yuyH
oM
M(x) 55— dx = 0. Y
M) )
YuacTkanap 6yiinua Tewrnama (5°) uHTerpaniapy RHFHHIMCHHM XHCOOJaNMH3:
om

nglgc; M1=—'—HB'XI, aTi‘B“=——X1_

< H
's (—- Hg -x) (— x)dx =

.c3

MKKHHUH yuacTKana srysuM MoMeHT udojacHra peakuus B MOMeHTH KHpaaH, YHH
Teursama (4') man ¢oiinanann6, Hg ra Gorang Xoaia Hpojanaml Kepak: _

e qa
B = HB a + H
ax qx3  OM, c

0<x2<a, My =—Hgc+Hg x+ —‘2—, aHB—-Tx——c,

a

\ o Ll TSI (o
U\(—-H CtHy—x+ 25— 2)(—a—x—c)dx—-HB ey

0
Yaunun yuacrkama 0 < xy <<I, My =— M, —H, x (1) Ba (4”) HH XHco6ra

o1n5 €3amua: My = Hp (l—x),
i
oM

. [3
He == S Hy(t — ds = Hp—
0

XHcoGnanraH MHTerpasiap AHFMHAHCHHH TeHNMIama (5°) ra acocad HoJIra TeHIJall-
THPaMH3:

Hg-.c3 Hge®a q.c-a® HgP 240
- — =0, Hy="" 5,1 xH.
3 T3 24 3 B= 57 K
CTaTm(a TeHr-ﬂaMaﬂapH}laH KOJITaH TasgH4Y peaknﬂﬁnapﬂﬂ TONAMH3:

Hy = Hp=5,1 kH, M, = — 25,2 xHu, B = 83,8 xH, A =76,2 xH.

Keiind ojaraars ycyanapia kyHpaaaur xy4 (cxema, 8), GypOBUH MOMEHT (CXe-
Ma, &) Ba HOpMaJ Kyd (cXeMa, 0) 3miopasaphH fcafiMu3. JHT KaTTa STYBYH MOMEHTJH
(x =2, 095 M) KecuM BasMATHHH Ba Mpay = 72,6 kHM KuiimaTHu Tonamms. 3a-
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pYp xapmmmuk moMeHTH W = 454 cm3. Kywrasp Ne30 vy Tannaiimus: W=472 cm?,
= 7080 cM%, F = 46,5 cm?. .
SryBud MOMEHTAAH XOCHX GVfafurai 3HC KaTTa HOpMan KyuJaHuuwiap [o] =
= 7260000:472 = 15380 H/cM?, HKKHHYH YYACTKAHWHT UCTAIraH KECHMHIA HODMaX
KV9laH XOCHM GyMaluran CHKYBUH Kywiamuuptap o == 5100:46,5 = 110 H/cm3, pa-
MaHHHT I0KOPH TOJIANapHAary WHFMHAM SHT KAaTTa CHKYBYH KydlaHuumiap (x;=2,095 M
GyNrat KeCHMIA) Oupay == 15380 + 110 = 15490 H/cm? << 16000 H/cm2. *
Kecum C HHHT GypHAMUI GYPUArHHH AHAKJAANI YYYH PaMa acoCHil CHCTEMACHHHHT
6y xecumuia (cxeMa, 6) KyuiuMua moMeHT M, HH Kysamu3 (cxema, €). Kecum C Huar

Sypramu 6ypyaru
0= — 'i S‘M( y M@
=— x) S5 dx.
¢ EJ Au!(.[ aMC
{3 v
Pamanunr yura yuacTkacHmard srysdd MoMmeHT M(x) xufiMatnapuuM XucoGaal
. oM
6 }nnuk. -O—M(Z—) KHiIMAaTJaDHHH CXeMa, € Y9yH XHcoSnafiMu3. Momentr M, Xocun

KWITaH TasgHY PeaKUHsAJap My CXeMaja KypcaTwirad. M. TabCHPMAAH XOcun Gyaanu-

x
Fay STYBUH MOMEHTMap KuiiMatnapuhu &amms: M; =0, M, = M.— M, g

M;=10.
oM (x)

oM,

x
~— — ra Tenrnamwany. Hemax, kecum C HuHr GypumHur GypuarMHH aHHKJaWl yyyH pa-
a

=]—

Xocuna dakar HKKHHUM yyacTKaZaruHa HonjaH ¢apgad. By epna y

MaHHHT HKKHHYM yYacTKacHla (akaT GHTTA HHTerpamsu xucobaawl Kepak:

1 c gax  qx? x
—=— —H, -0 — =1 ==
9,_- EJ ( HB C - HB ax D) 2)( a)dx,

]

1 3 86,7
0 ( H Ca qa)_ 6,3

e=55 =" 5 5 )= 5 =0,0061 paz.

9.37. Pacmpma kypcaTwiraH paMaJapHHHT CTAaTHK aHHKMac/H-
FHHU KypcaTHHr Ba P = 40 xH, M = 40 xHwm, g = 20 xH/M, a =
=2 M, ¢ =3 M X0a yuyH HOpMaJ KyY, KYHIaMaHr Ky4 Ba 3TyBuH
MOMEHT 3MIopajJapHHd sicaur. PamaHuur Guxpaura Ysrapmac 63-
JHO, HKKaJa yyacTKaja Gup XHJL.

JKaso6:

Cxema A, kH ! M; xHu | Cxema A, xH M; xHu
a :Z"(Z—(——:_—:f)c)=2l,82 3,64 | o Ei—:i;g=24,5 —71
6 ;—(‘%M_;—Zc—)=1s,3s —7,28 | e 2—::7”17)=8,9 —53,3
‘ %%CQ 19,00| —1,82 | x % =175 —17,5
2 5;%——3;): 12,27 | —65,46| 3 —g—§=— 16,4 —7,2
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9.37- Macanara ong

9.38. PacMaa kypcatHaraHfex 10KJaHraH paMajJapHHHT CTaTHK
aHHKMacCJUrdHH  KypcaTHHr, P=40 kH, c=3 M, a=4 M,
g =20 xH, M = 60 xkHm Gyarauza HopMaa Kyd4, KYHAaJaHT Kydu
Ba 3TyBYH MOMEHT 3MIOPajlapuHH scaHr, PaMajapHHHT GHKPJIHTH
yarapmac 6yau6, 6apya yyacTkaaapaa GHp XHJ.

a606: (H — rtasHy peakUHUSHHHT TOPH3OHTAJ TAIIKHJ 5TyBYH-

CH). .

9.38- macanara OHR
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Cxema H, xH M; xHu M, xHu
3Pc? 3Pc? Pc(4a + 30) -9
¢ 1 T8a@a+30 " | T8@at3 8 (2a + 3¢)
6 qc? qc3 _ get (2a 4 0) ~ 145
T 4a@a+30) 42a+30) 8 (2a + 3¢) '
2 2 3
, |Beeat2) oo ) SatleF 20 o0 ) 9T g8
4 (2a + 3¢) 32 (2a 4 3c)? 4 (2a + 3c)

. | M M _ 418 _2Mea ey

a(2a -4 3¢) (2a 4 3¢) (2a + 3¢)

9.39. Bepk KOHTYpJH paMma p LD ....’l.l.xlu‘.‘.uﬂ‘
purej y3yHJAHTH OydnHuya ¢= < : |
=20 kH/M MHTEHCHBJHKAATH Te- Sy i |
KHC TaKCHMJIaHTaH 10K GuJaH ! ' |
IoKjaHras. Pama §yauamnaps:” g/ 5

a=5 M, 2 c= 6Mm (pacMra Ka- \
paHr, cxema, a). Bapua yuacr-
KaJlapHUHT OUKPJHIHHH §3rap-
Mac xamaa Gup xua neb xucoG-
a6, paMaHHHT CTATHK aHHKMac-
Jurund Kypcatuar. Hopmadg xyu,

KyHAaJaHr Ky4 Ba 3TyBYUH MO- B 8
MEHT  3MIOpaJlapHHH  $CaHT, b

[6] =16-10" H/m?  6yarauga p OIITLT lem*?q”
paMaHHHT KYIITaBp KeCHMHHH 3 7 % ) 2.°

TaHJaHI Ba purea ypracHga Ke- ¢ |
CHMHHHT STHJHII  OypuyarHHu 1 -
AHHKJIAHT.

9.39- macanara oun

E«um. Tasny peakuusnap cTaTuka TeHIrJaMaiapHiaH tonunaiw A =B =qc =
=60 kH, H, = 0. Hukn 3ypUKHIINAPHE aHHKAAI Y9yH PaMaHH WIYHIAH KHPKaMH3-
KH, paMaHMHT CHMMETDHSICH Ba IOKJAHMUI CHMMETpHacH Oysunmacuu. Puren ypracu-
nad, xecum C IaH YTraH KHPKUM IUYHAAdl KHPKHM GY/IHIIM MYMKHH. Pamanuur onmuu-
TH HUI WAPTJIapHHM cakaaWl yuyH YTkasuwiarad xecumra M., N, Q. Kyunapuu gysimu3
(cxema, ). Kecum C HWHT BepTHKan AyHATHWAA KyYMUWIH MYMKHH, TOPHIOHTAT K{uMill
Xamna Kecum C HHHC Gypuinul Gypuard Hoara tenr. CHMMETPHK GYJraHH YYyH KyH-
JANaur Ky Qq XaM HOAra TeHr. DHAH paMaHHHT GHp Apmuid, Kecum C JaH €am To-
MOHJATH SIDMHHH XaMAa Oy KeCHMIa pPaMaHHHT 6OuwKa KHCMHIAH GepHIaTHraH KYy4HH
kypcatamu3. By xyunapay M Ba N Gunan Genrmtaimus. By acocut cuctema pama-
HHHT VHC KHCMHIAH 9arm KHCMHra KecuM H fla y3aTunanurad KywlapH# Ky peaTMaiiMua,
yyHKH Gy Kyunap SCyBYH MOM2HTIAp uboaacHra Kupmafmd. Ywmby maprHd E3aMu3:
AP =0 a 8, =0. By maprra puoa KHIMATaHIa CXeMa, b GepwaraH cxemara

skpuBateHT Gyuamn. Keftud eunvuu ucramran ycynla jasoM sTtupuir Mymxua. Kyu-
72D YCY/JAHHHEI KaHOHHK TeHIVIAMACHHH KVJJIaHMu3:

ANg+ N8y + M-y =0, (H
Bptg -+ NeByp + M-8pp0 =0, (2
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9.39- Mmacanara oupg

O6ynaark WHAeKcaap: GHPHEUYHCH — KYUHII JKORHHH, HKKHHYHCH — KJuuin caGaGuuH
Kypcarany.

Kanonnk TeHrnamanapia caHajrag KyuuiLjlaDHH XHcoGjaam yuyH Bepewrwarun
yeyauuu Kyaaafimus. PaMaHHHT @ sipMuMAard XHcoGJall cXeMacHAa paMara TabCHp
Kunanuraf 6apua IOKJMaHHMIApHH Kypcatamus: g, M Ba N, cyurpa 10Kk ¢ (cxema, 2),
HOpMaJt Kyu N°=1 (cxema, d) Ba aryBuu moMeHT M°=] (cxema, e) XOCHI KHJIa-
IHTaH 3TYBYH MOMEH1/iap SMIOpPajJapHHH aJloXHAa-aloxuia scafiMua. Bepemuaruu
dopmynacu: AZoM® (9.6- Mmacanara Kapanr).

Slcanrar smopanapran ¢oifinananud, xocwianap oM HH XHCOGIalMH3:

gc’e a qc® gcla
Byg=—"75—+5 — 5 ra=—","(a+20),
gc? qc%a gcs qc?
Oppg =— ">« 1 — el — =1 =— = (3a+ 4c),

a? a
GMN=6NM=-2--l+ac- =—2—(a+2c).
2 2
GNN=a5—.§a+ac-a=%(a+3c),

Sym=1lcl4+la-14-lecel =a+ 2c

¢ 3 ; v s
» [ 3|jsa S A A
RS S S =
: = -
o H© H o= %
H onr gt = .
H ——] —
y S— _ =OW=
B 26~ e 2 el g e = -
@ “ 4 “

9.39- macanara ount
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XucobnaHraH KHAMATJapHH KaHOHHK
yAMHS.
TeHrJ1aMajapra KysaMus. A ?

M
2 [T T h””
l[ S
Y @ 4 - &,

AN
=128 (a2 m

a

N‘;i(a+3t:)+M 2 (a4 2c) =

a gc?
N (a+20+ M(a+20) = = (Bat+40). (2)

By Teurnamanapuu euu6, KyAHIarHJapHH
XOCHJI KHJ1aMH3:
N= L 9,39 ~ 9,4 xH
T a(@+60 s K

_ge® 3a®4-16ca 4-12¢2

T 6 a+8cad12¢
== 50,16 kHwMm.

PaMauunnr vanks 10Kops 6ypuyaruia srysqs
MOMEHT KHAMATH

.

2 o
Mp =M— q_;= 50,16—90=—39,84 kHm. 9.39- macanara OHI

PamauuBr nacTku 6ypuardiary sryBuH MOMEHT
My =Mp +N-a=—239,84 +9,4.5 =7,11 xHm.

Amopanap M, Q Ba N, s, 3, u cxemanapna sicanrad. KecuMuu TannafiMH3:
Kywrapp Ne 24a kepak: W=317 cm3, J=3800 cM*. Arap Kyunmnap xufiMaTI2pPHHH
6y epha kentHpmaramiiek xapdnapia smac, paxamnaapaa Hdonanacak, €9HM axua
oxaninawany. Jleknn 6y Xoama #ya KyHAmarad XaToNapHH ce3dll aH9a KHAHH.

Kecum C HHHI STMJIHUIMHM aHMKJALl YYYH PUC€JHH TEKHC TAKCHMJAHTaH JOKMa-
HHUITH Ba TasHunapiark Momenr Mp=--39,84 xHu Gfiran opnuii Ganka ne6
KapaiimMus. Ly roxknmaHumnapaa arysyd MOMEHT SMIOPAaJapHHA sicalMH3 Ba yJnapAaH
Keitud P'=1 kyu (kecuM C ra Kyiluiran Kyufan) XOcHa GFJafuraH sIKKa sryBuH
MOMCHT 3MOpacHHH fcaliMu3. By sniopanapuunr xaMMacH cxeMma, £ a KypcaTH/AraH.

Jacryiabku HKKH SNIOPaHHAT 103a/1aDHHH SIPMHHH XHCOGMAfMU3:

o1=180 xHM? Ba w;=119,52 kHMm2,
SIKKa MOMEHT SMIOPACHHHHT NacTNaGKM HKKH 9MI0PA OFHPJHMK MapKasjapH BasH-
ATHIa TYEPH KeNlaJHraH OpAHHATAJADH:
o 15 0
Ml == lGM Ba M2
Xocunanap © M° AHFHHAMCH KyfMIarura TeHT:

i

3
- M.
4

15
2 (180- 16— 119.52- %) = 2 (168,76 — 89,64) = 158,2 xHwu3.

. 158,2-10°
Kunupunaérraun srumam gy, = 1013800 = 2,08 cm.

9.40. Bukpnuru ysrapmac Gyaran pamanap pacMja KypcaTuia-
raHgeKk CHMMeTPHK lokjaaHran. CTaTHK aHHKMAacJHKHH KYPCaTHHT,
HOpMaJ Kyd, KYHAAJaHT Kyd Ba STYBYH MOMEHT 3MIOPANaPHHH sICAHT.
PaManunr gedopMaunsiandimg HaTHxKacuaa I—I] Ba 2—2 Kecum-
Jap opacHzard MacogaJlapHHHT Y3rapHil KHIMATHHH XHCOOJaHT.
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9.40- macanara OnR
/Kasob:
Cxema N, M, M, Ay By
a 0.5 P Pl (l + 2a) P2 PB (14 4a) P23
’ 8(+a) 8(¢+a) 96 (I + a) 32 (I +a)
6 | —05 gl g2 (1 4 3a) ql2 ql4 (I + 5a) ql3a?
24(+a) 12 (I-4+a) | 192 ( +a) 48(1 +a)
o | 2MlHA) |y 05 M, LMo 0 0
L+ 2a) 2 (i+2a)
2 S . 21 9.41. Pacmaa kypcaTHIATaHHAEK
A £
T2 Z ui~ PaMa HKKHTa Kyu P OHJaH CHM-
z : MEeTPHK Tap3ia IoKiaaHraH. Pama-
5 45 54 1 HHUHr Gapua yuacTKajapHAarp ke-
c | cuMaap OHp XHJL. CraTuk aHHK-
! Sl MAaCJHHKHH KYPCAaTHHT, pHreJard
s 4,/’ HopMaa Kyu N Ba 3ryBUH MOMEHT
jU 14 ! { M, gkuitMaTiapuHH, PAMaHHHT N1ACT-

9.41- Mmacanara oupg

Kn  O6ypuakiaapuparn M; arysuH
MOMEHT/IapHH Xamaa Kyuaap P
opacHiard yyacTkajard aTyBul Mo-
MeHT M, HH, KecHM 3 Iark Ba KeCuM

4 naru STHJAHIIJIAPHH, UWIYHHHTAEK KecHMJap O JapHHHT SIKHHJIAUIHII

KHAIMaTHHH XHCOGJIaHT,
I=5 M, a=4 M, ¢c=3 M,

TaBp.

JKaso6: N

Pagamau
[0] =160 MIla, Ganka KecHMH Kyu-

Mabaymoraap: P = 40 xH,

=—6320 H, M, =— 3,75 kHw; M; =21,53 kHy;

M, =— 18,47 xHwm; xymrasp Ne 18; y, = 0,45 cM (tokopura),
Yo= 1,98 cM; A; = 1,38 cm.
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9.42- macaniara onp

9.42. Pacmza KypcaTdaraH HMKKHTa IIADHHPJAH pamajap YYyH
TasHY peakUHAJapHH aHHKJAHT, 3TYBYH MOMEHT, KyHAaJaHr Kyd4
Ba HOPMaJ KydY 3NwpaJjapuHu sicair. bapua yvacTkajapuuHr GHKp-
JIMTH y3rapMmac Ba OHD XHJ.

Leum Cxema, 6 1a xypcaTHaAraH MacasJaHd eyaMn3, PaManHHT KHCHJAraH y4-
JIaDHAA HKKHTaJaH, XXAaMH OATHTA TasiHy peakuussaap Tabedp Kuaagu. Cratnka
TeHrj1aMajapu yuyra. Xap OMp HYUKH LIapHHp sfHa OMTTajJaH TeHrjJaMa KyuamH;
WAPHHPHHHT HCTaNraH OHD TOMOHHIAa TabcHP KHJAaAHran 6apuya KywapHHHT MO-
MeHTJapH IHFHHAHCH WapHUpra uuc6aTan Hoara TeHr. Pamaga nkkuta wapuup 6op.
Hemak, aMH CTaTHKaHHHT OeliTa Tenrjaamacura sra Oyiamuk. lllymmait xuiauG,
pama 6Hp Mapta cTaTHK aHuxMac. OpTuKua HOMabAyM cHdaTula TasiHd MOMEHT
M 4 nm Tannafimus. Ilysna pacM, 6 na xypcatwirad PaMa acocHil chcTema GyJaau.
Acocuit cuctemann GepHaTaH Kyurap Ba OPTHKYE HOMabBJAYyM A, O6unan oknaiivu3.

PacM, 6 na Gapua Tasnu peakuusngpHu OeirunafiMMs Ba CTAMIKZHHNT GewTa TeHr/Ia-
MaCHHH Ty3aMH3:

Ay By = 2g-a, (hH
Ay = By, (2)
2g0® — By-2a — My — Mp = 0. )

HykTa I ra nuc6atan Kyda1ap MOMEHTJADHHHHAT HHFRHAHCH:
Ay-a— My =0. 4
HyxTa 2 ra Hinc6atad Kyuiap MOMEHTIADHHHHT HHFHIIHCH:
Ag-20—My — Ayea=0 (5)
17—388 257



Tenrnamanap (4) Ba (5) nam Kyfiugarn GOFJHKNHKIADHH TONAMHS:

4 Ma _Ma
x—a, y"‘a-

.

Arap Kyfinnaars wapTra pHOA KHJIHHCAZ, acOCHE cHcTeMa GepuJral cHcTeMara 3KBH-
BaJleHT GYJanu:

BA =0, (6)

Lilapr (6) mu oumw yyyn Maxcsenn-Mop ycyaunn Kyasafimua:

!

|
04 = — ‘§‘M(x)-M°dx=0.
®

PacM, 6" na sikka kyu MO=1 6unan 1oknaurad acOCHil CHCTEMAHH KyPCaTaMHa.
Kefiun cxema 6 Ba 6” napiaad KeCHMAapPHUHT BasHATJIAPHHH alClHccatap Xy, Xz, X3

Gunan GenrunafiMuH3. CyHrpa paMaHuHr Xap OHDP yYacTKacH yuyH 6apua HHTerpan
OCTH KHAMAT/IapHH XHCcO6JaitMus:

MA xg' o X1
°<x1<2a'M=MA—‘—a—-x1=MA(I-—-;), Ml=l—:1—;
0<XZ<2H, d
My My X, X
M=My ——= 20+~ 2-x,=—M 1—4,M°=—('—_)=
A a a- 5 2ax A( a) 9 2
O<X3<2a, M3=MA——a—"(2a—‘X3)+ a .20— g =

’:2 2
X, qx3 X; gx3 X
=MA+MA'“5—7=MA(‘+7§)"T My=\1+3)

Xuco6nanrad xuiiMataapuu Makceesa- Mop UHTErpajira KysAMH3!

2a 2a 2a
5‘M (1 AR Y (1 EV g m (1 EA NN
a(1=g) dt [ (1= et f o (145
0 0 1]
?a

—j q_xz(l_{_f_)dxzo.
§ 2 a

2 2 26 4
My (Ea-}—?a—}-—g a):-;qa’-{—.‘lqaa.

qa®
Bynnan M, = 3 KeHHH 3Ca CTaTHKA TeHIVIaMalapHiaH GOLIKA KOJAraH peakusiap-

HH TONaMH3. YJIaPHHHT KHAMATJIaDH KYHHIArH XaBoGLa KeJITHDHIr aH, DTyBUM MOMEHT
aniopacH pac, 6 Aa sicaiara.

258



9.42- macararnune xasobu

Cxema A” AX MA ‘ ]”B A‘Imax Mmax ¥oKu
a 13 P E)’ P E Pa I i Pa 17 Pg ! Pamanunr tokopu yHr Gypuaruza
30 [30° (30 j10 |30 xp = 5/3a B nan

ga | qa ga? 2

6 - | — — qa® | — ga®
3 |3 |3 187
My | M 4 M 2

P = =2 M| = | = M,| M, xyfimaran xecumaa

g ——
[TIIITI a—= ‘_i%:‘_.‘ O
[ = .

 TH

od v | F AEmﬁ ]
- 8 - Hi7 2
Ay = ® 5
| | b
A @ @ = f}}; ! IIIq[II'.HlB
i 8@ - Ag _ _%A
<—a——-l -—-—:—'-r { e | O =
®
1'—}— @ _f ~ ’@ ,
|y ] ™l
‘ Aﬁ——— T L____l ___________ c/%”

b—— g —

@ . : | m?mm_ﬁ_
. } T

!
1 4 q i ,
/»f—l ? 1. Hllmm‘}, ®) -
S
t

9.43- macanara oug

9.43. PacMma KypcaTwirad paMajJapHHHT CTATHK aHHKMAC/IH-
THHH KypcaTHHT. PaManHHr 6apua yyacTkasapuaa GHKDJHK y3rap-
mac Ba OMp XHJI, YHra TeKHC TakCHMJaHras 1ok ¢ = 20 kH/mM Tab-
CHP KHJAaiH. Pama sjneMeHTJapHHHHr  YIuaMJjapu: =5 M,
a=4wMmc=3m



/Kaso6: (Hp —TasHy B peaKuusiCHHMHT TODH3OHTa/ TAWKMWI STYBYH-
CH)

]

CxemMa Hgp , xH B, xH Miaxs KHNM Mpine kHM
a — 3,68 38,16 25,36 — 18,4
6 50,3 — 15,15 63,3 —59,1
8 26,8 8,6 66 —43
a —26,5 52,5 82,5 — 68,9
e 9,83 46,15 77 —24,6
e — 13,3 31,7 33,2 —111,6
He — 8,05 50,06 22,4 - 89,8
3 — 49,15 — 1,06 4,25 — 152,5
u — 37,29 9,79 38,6 — 10,8

b K — 0,896 41,23 39,7 — 2,7

2 1,4 37,2 38,8 —7,0

4 2 7 9.44. VIkxu KyJ10414 paMa pacm-

I

Ll

9.44- macanara oun

Ia KypcaTuiralijek loknaHrat. bas-
kanap AB pa BC xampa croiika
BD umnr wMatepuanu Oup Xuia.
Wnepuust momentsapu: 6ankanap-
Hukd Js sa croftkanuku J,. Pama
KHCMJIADUHUHT  y/4aMyiapH  pacMza
Kypcatuarad. Crofikajard CHKYBUH
Kyua1ap yuyyH, Gankana B yseanax
" Yalgark SryBYH MOMEHT Y4YyH Xam-
Ja CTOHKajarn B yse/qjaH NacTAard SryBud MOMEHT yuyH u(ozasapHu

%‘Z

TY3HHT,
Kasob: .
5 gl2
N = —— = M
g 75 Ms 1e+ao’
M, =Ms-a; a= ’Lc—l-.
Jsh



1C-606
MYPAKKAE KAPIIHJIIHK

30- §. Kuitmink Ba (pa3oBuil IrHAHII

10.1. Yujgapu wmwapHupau THpasran (LIAPCHMOH ILapHHPJIAp)
TYFpH TYpTOypuak KyHAajJaHr KecHMJH érou Gajka ypracura Tyn-
Jganrad kyu P gy#uarad. IOknaHHWIHUHT TabCHP TEKHCJIUTH GajKka
VKH OpKaJH YTaiMral BepTHKAaJ  TeKHCJHK OH/JAaH ¢ Oypyak XOCHJ
kunaga (pacmra kapaur). A, B, C Ba D HyKramapaard HopMal
KYWIAHWIIHH AHHKJAHT. DY KyuJaHHIIJIADHHHT KeCHM TOMOHJIAPH »
AB, BC, CD Ba DA 6yfinua ysrapuu sniopajapudu sicaur. {o] =
=10 MIla 6ysaranna 6ajJKaHWHT MYCTaXKaMJIHTHHH TeKIUHDHHT.

l P=8r/

U [l
4 | l
b ?_/’5/.1 -—s-’—— 7:/’5,1—-—1

N

[ F & 0pacy
4 S aiins
3 |y

f=93 -1

]
]

200CH - =

-4

 Ea——

9.1- macanara OHA
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Baaxa Kynoun ypracuma yHUHT TYJHK STHAMII KHiiMaTH Ba fifHa-
JHUIHHH XaM aHHKJIaHT.

Ewum Kufinmg sTHIHIAA XaBOAH KECHMHHHT y Ba 2 KOOPAHHATANH HCTAAraH
HYKTacHXard HOPMan Ky4IaHHII KYAHAArH GOpMylafad aHHKJIAHAIM:

cos i Pl 3000
a=Mmax(—3’ My). Mumax = — 8000. = = 6.10" Hu.
Jy J, 4 4
cos @ =cos 12° =0,978; sift @ = sin 12° = 0,208;
bh3 12.203 hb? 20.122
Jy 12 T2 000 cM4, J, = 1 iz 2880 cmA
0,978 0,208 1
=6.107 —— . . . )- — =73,42 43,3y.
¢ ( 8000 2 Togsp "Y) " Tgr o422 433y
A nykramarn Kyuwtanmm (Y4 =6 cM; z,=—10 cm), 04 = —73,4-10+

-+ 43,36 = 474 H/cm?, mynra yxwaw op << — 73,410 — 43,3.6 = — 993 H/cm?
aHHKMAdAMH3, O, = +- 474 H/cm?; o, = 993 H/cm®. DHr karra kywianmwu B sa D
KeCcUMJIapiard HyKrtalapla XOCHM Gy/MajH; Omax = Op == —0g = 993 H/cm? =

= 9,93 MIa < [0] = 10 MIla. KyuiaHuuwapsuHr KecHM ToMounapu Gyiimua yara-
PHII 3MIOpaiapH WaKajaa Gepuiral.

OHr KaTTa STHIHII 6aiKa KyJouH JpTacHAarH KecHMra TYFpm Kenand. By sru-
JIHIIHHHE SICOBUMJADH ¥ Ba 2 YKJapH HYHaJqHWHAa KyAHAard GopMynanapirau Xu-
COOGMAHHIIH MYMKHH,

fy=

Tyang srwium

f"ny-i-f, P ‘/sm’q>+ cos* @ _  PB

48E J? J2 48 EJyen

P,,l8 P3.sin @ 2 f,= P13 - P cos @
= —————— P = .
48EJ, 48 EJ, = 48151y 48 EJ,

6yHa

1 sin? ¢  cos? @ 0,208 0,978 \?
_ sin? @  cos® @ = 0,000142 1/cmt,
Jien ‘/ 72 + 2 ‘/( 2880 )+( 8000) . fem

Mlyanait ka6

"8000- 3003
= 220 6000142 = 0,639 cm.
f= g 000014 o

Hopman kyuwranuuwiap yuyx upojauu Hyara TeHrna6:
0 =173,42-}-43,3y=0

HefiTPAT UM3HKHUHI Y YKKa KHJIHK GypuarH TeHTeHCHHH TOMAMMU3:

z 43,3
tgo = |— ————~059-t 30°33°.
g p 73.4 g

Oruauw fyHaJAHIIM KCCHMHEHHT HefiTpall uWsHFHra nepresfHKyasp 6ymanu Ba
z YK Ayuanumy 6unad a=30° 33’ GypuakHH TAlIKHA KHAALH.

10.2. Arap IOKJaHHUIHMHT T&bCHD TEKHCJHCH JHAroHaJ TeKHc-
JHKJIapAaH 6HpHra Moc KeJjica (pacmra Kapaur), TYFpu TYpTOypuak
KyHpasanr kecHMJHu Gajikaja HefiTpaad KaTjiaM KaHJaHl BasHATHH
srajajangu?

XKaso6. Boumika auarodas TEKHCAHKKA MOC TYILIAIH.

262




I4 70U

’:
(p5°
10.2- macanara ong 10.3- macanara OHE

10.3. ToMuuur crpomuaasnapra lLIapHHPAH THpaJraHd Taxra o6-
pelEéTKanapura BepTHKaJ HyHaJHIIla TEHT TAaKCHMJIaHTaH lOKJa-
HHLI § TabcHp KHAMOKAa (pacmra Kapaur). [o] =107 H/m? 6ya-
raifa Oy IOKJTaHHWIHHHT HYA KYAHJQAHrad SHr KaTTa KHHMaTHHH
aHMKJAaHT Ba OOpelEéTKa TaXxTacH KYJIOUYHHHHT YPTacHAarH TYJAHK
3TPHJINKHH XHCOGJIAHT.

aso6: 146 - 105 H/m2, 1,47 cm.

10.4. JleBop TekHCaAMrHra TYFPH KejaJHraH BEPTHKaJ TEKHCJIHK-
Aa sTHaHIra uuvafauran Ne 70 jgu kyuUITaBpHH TasHYJgapra ypHa-
THLIAA Xatora #Hysm Ky#iuaran, HaTHKaga KYWITaBPHHHT AEBOPH
BepTHKaJa#aH ¢=2°ra ofrad. KymraBpuunr my Gujan GOFIHK pa-
BHIUIATH 3HT KaTTa HOPMaJ 3YPHUKHINJIADH Ba TYJIHK STHJHIIH KaH-
yara KaTTaJdallHIIHHH aHHKJAaHT,

JKaso6. 3ypugum 51,5% ra, tyaug sruaum 999% ra karranaau-
ray,

10.5. Yujnapu wapuuphd THpajran 4 M y3yHJHKZard Gajkara
g=5 kH/M HHTeHCHBJHKAArH TEHI TapKaJraH 10K TabCHP KHJIaIH.
Bankanuur xyHpanaur kecumu Ne 18 gu wsennep. IlsenanepuHuur
HeBOPH IOKJNaHHWI TabCHP KHJAaHuraH TeKHCJAHKKAa @ = 5° KHS
(pacmra Kapanr). Baakauusr xaedan kecumuparu A, B, C Ba D
HyKTajapaard HOpMaJ KyuJaHHULJapHH aHHKJaHr Ba AB, BC Ba
DC uunzugnap 6yitvya Wy Ky4jiaHHIJAp 3MIOPaJlapHUHH SICAHT,

j‘
ty
10.5- macanara oup 10.6- Macanara OHR
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BaskaHuHr 3Hr KaTTa 3ruJMil KHHMAaTH Ba HYHAMHIIAHH XaM
tonuur. llIpessepHuHr Gypasuiun Xuco6ra oaMHMAaRIH.

Kasob. o, =—309-10° H/M%, op,=—1019-10° H/M* o, =
= 626.10° H/M?% o, = - 1336-10° H/M%; f=1,14 cM; a =47°57
(neBop TEKHCJIHIHTa)

10.6. Yunapu wWapHHpJM THPAJTaH KyuwITaBp 6adka KyJO4H
!l =5 M ypracura tynnauran kyu P = 8000 H gyiuaran. Kymrasp
JeBOPH TEKHCJHTH 10K TabCHP KUJAAUTaH TekHcauk Ounad ¢=20°
Oypuak TalUKHJ Kuaagu (pacMmra Kapaur). VIya xyhuaran xyuna-
HUW [o] =16-107 H/m? 6ynrauga 6anka KeCUMHHM TaHJIAHE.

Evumu. By xoama MycTaxKaMJauK IUapTH KYAHAATH KYPHHHLIHH OJajH:
cos @  sing ) . 8000-500 /0,94 0,342
w, T w, T (Vy Ty,
8000500 (0,94 0.342 58,75 21,38
4.16-108 (V; W, )_ +

°max=Mmaxb=( >< 16.10% H/cm2.

= 1.
Wy v, =
KecumHH xeTma- KeT cunawl #iynu Guiad Tawaafimu3. Macanaw, Ne 20 au gyuw-
TaBpHU OJlAMH3, MYCTaxXKam/iuK waptura W, == 184 cm® pa Wz = 23,1 cm® guiimar-
JapHH KYRHO, KYAHMNATHHH XOCHT KH/IAMM3:
58,75 = 21,38
184 23,1
MycraxkaMJIuK WIapTH KOHHKapJ/u GyaMafiiu, MakcHMaJs Kyunamdauw ityn xyim-

naaurad xyunandwgay 24,4% xarta uukazgu. Lynuer yuyd KYWITaBpHUHT HOMe-

PHHH KaTTaJallTHPHII Kepak. 3uAH Ne 22 ju KywTaBpHH o6 Kypamus, YHAA
58,75 21,38

232 28,6
=0,2534-0,748 = 1,001 ~ 1, ¥71a kyuwranmmu 0,19 ra iy xyium mymxua., e-
Mak, Ne 22 qn KYLWITaBDEH TaHAaAMH3,

10.7. Bup yud 6unad KHCHJAHO THpasrad TYFpH TYpPTOypYaK
KYHIaJaHr KeCHMJIH €FoY GPYCHHHI HKKHHYH YYMra TYIJIAHT'aH Ky4
P gyiauaran (pacMra kapanr). h:b = 1,6 1e6 oau6, iyn gyiinna-
nuran kywianum [o] =100 kH/m? yuyn 6pycHHHT KeCHMH YiuamJa-

= 0,319 4 0,925 = 1,244 > |

Wy =232 cM3 Ba W, = 28,6 cM3. Dunu Kyiiuaarn xocun Gymanu:

Uamorn

Qeupruk
¢

—3
©

10.7- macanara oup 10.8- macanara oul

264 .



PHHH TaHJaur. JHr Karra 3THJIHIA KMHMATH Ba NVHAJHUIMHH aHHK-
JIaHT.

KagoG. h=19,9 cMm~ 20 cm; f=0,93 cm; @ =52°25" 3 yKu Ou-
JiaH.

10.8. ToMHHHT cTponMJia THpak/Japu Gup-OHpuAaH 3 M HapHaa
69116, ropusontra 30° 6ypuak octufa Kus. Yaapra Ne 20 iu wses-
JepiaH KWIHHraH ofpemérka maxkamJjanran, O6pewérkanap 6up-
6upuran 2 M Hapu Xolnawrad. TOM TEKHCJAHUTHra TEePNeHZUKYJIAD
AyHaJraH WIaMOJ IOKJAAHHIIMHUHT HHTEHCHBJHTH ¢ = 750 H/M, ToM-
HUHT BepPTHKaJ TAabCHD KHJIAAWraH §3 OFHPJHTH HHTEHCHBJHIH
g,=500 H/M (pacMra xapaur). Xasau kecumna A, B, C Ba D
HyKTajapaard HOpMaJ Ky4YJaHHIUIapHH anukJjaur Ba AB, AD Ba
DC un3ukiapn 6yiimua Oy KyunaHHUIIAp 3MIOPAJapHHH SCAHT.
Ulsennepuunr 6ypanulin XHcobra OJHHMaAIH.

JKasoo: 6, =—273-10° H/M?* oy =+ 105-10° H/™?* o, =+
+ 446-105 H/m% o, =+ 67-10° H/m®.

10.9. Yynapu wapHHpPJH THPAJ-
rai 2,4 M y3yHJHKAArH TYFPH TYPT- A
OypyYak KyHAaJaHl KeCHMJH €Erod
6Ga/KaHHHT VYpTacura TymJIaHraH Ky4
P xyiunarad. bBankawuar xaBoJau
KeCHMHra VpHATHIATaH TeH30MeT)- A

aap A Ba B pga (6asacu 20 MM Ba -f_ _b__;‘é e
MHHI MapTa KarTanautipuiaguran 2 Zin /)a/
TEH3OMETD.1apAa, PacMra Kapaur) § »
WyHgal y3rapuuinap KysaTHaagd: o

A — kuupaiium 9 mm, B — karra- N

gawum 6 mm. IOk P HuHr Kuiima- l {

TH Ba iiyHAJIMUIHHY aHUKJIAHT, Wy- !

HUHTeK 6anKalard SHr KaTra HOp- D —

MaJ Ky4JaHHU KHAMaTHHH TOIHHT. 10.9- Macazara OHI

aeo6: P = 839 H; ¢ = 26°34" BepTHKAJUIE; Opyx = 75- 10* H/m?

10.10. Bup yuu ucTHpu6 THpaaran 1,4 M ysyHauxgaru Ne 24a
JH KYWTaBp GaJKaHHHT HKKMHUYM yuura Tynaanrad kyuy P gyiuia-
rad 6yau6, 1y Kyu TabCHPHAA Y 3 MM 3THJATaH. DTHJAHIN HYHaJIH-
wu 6anka KYHZaJaHT KeCHMH WHEpPUHACHHHHT acoCHH YKJAapH
opacuiarun 6ypuak 6GHcceKTpHcacHra Tyrpu keaamu. Kyu P gwuii-
MaTH Ba HYHAJMIIHHH, UIYHHHTJEK MapKasfard 3HT Karra 4y3yB-
YY KYUJAQHULIHH aHHKJAHT.

XKasos: P=17650 H: ¢ = 3°55’ BepTHKAMra; Opya=1184-10¢ H/m™.

10.11. Tyrpu TYpTOypuak KyHmaJaHI KecHMJaHn 6ajlKa X2 TeKHC-
aurura ¢ Oypuak OCTHIAAa KHH TEeKHCAMKIa GykuaaiaH (pacMmra kKa-
paHr). Dur Karra HOPMaJ KyuJaHHll Ba GaJKaHHHT TYJIHK 3CHJIH-
WHHK 6ypyak @ ra GOFMHKJHTHHH KypcaTyBuH rpa@HK/IapHH SICAHT.
¢ HHHT MCTAJraH KHiMaTHAa KOKJaHHII KHAMAaTHHH OHp Xua 1eb
xucobsanr, Kaugaft Oypuak ¢ JAa HOPMaJa KyWIaHHIUI 3HT KarTa
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10.11- macanara oug

6ynanu. h:b=2 xonun xypu6 uukuer. Bynaail scawaapun Ne 18
JH })ggmrasp yuyH 6a>KapHHr.

ag06: Tyrpu TYpTOYpYaK KeCHM YUYH Opay = D3 (@) Ba [ = &, (¢)
3Mopajapd pacMa KeJTHPHIIraH.

max0 @< 0 Wy o#40naf
HCKaMHK YUYyH;, n= —— = C0S Q- sin@Q. m= ————=
Krnek; yuy @ 9= 0 P V. ] ¢—0ra]

J 3
= ]/cos2 ¢+ KTy- sin Q)) . tg ¢=Wy/W,. wapr yuyH 3HI KarTa HOpMan
KyWIaHHII TYFPH KCJI;AH. h:b=2 Huc6aTia HMpyax =2,236, @ =063,26" na Nel8
Kywrasp yuyH k. =7,83; @ = 82°40" na.

Wynna# KuAKG, 3Hr KaM 0K KJTaPYBYAHIHK TEKHUCJHTH SHC KHYHK GHKDJIHK
TEKHCJIHrHra TYFpH KeJMalau.

10.12. Kynnanabr KecuMiapi pacMia TacBHpJaHraH 6ajkaznap-
HHHI STHJHIIK HaTHXacHAa KEeCHMJIapDHHHT OFHDJHK MapkasJjapH

\z
z
Sl 42

T z J N N2y
» . _;—ﬁ*
. . S i v i 4
Z : \;\i / 72 /4/? J

] / b=206m T =999 a=7%9' <
La=7f°f,4’ el o L P/

—‘—L- a=3°36,4

sl b2 /00m

10.12- Mmacanara oun
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KypcaTHarad f#yHanuumiapaa cypHJa-
rad. bankanapHUHT Xap KalCHCH yuyH
TAlKH KyYJ]aPHHHT TabCHP TCKHCJHK-
JapH Ba3HATHHH anugjaaur (Y Oyp-
YaKHHHT 2 YK 6uaH).

XKaso6: a) ¢ =20° 6) ¢ =35%
B) ¢ = 8% 2) ¢ = 60°

10.13. Yayuauru 1,6 M Jau, 80X
X80X7 MM Vyauaman GypuakJHK
6up yuu KHCTUpHG THpaaraH Gan-
Ka Kabu Hiafiii. YHHHT 3DKHH YYH-
ra tynaadrai kydu P=1000 H xy#iun-
rad. KyuHHHr HyHaJWIIH KECHMHHHT
STHJHII ~ MapKa3H oOpKajgx yTand 10.13- macanara oA
(pacmra kapanr). XaBduau Kecumaa
HeflTpaa YH3HK BA3HATHHH Ba
A, B Ba C HyKranapiarm HOpMaj KyuNaHHIUHH aHHKJIaHT. Byp-
YaKJHKHHHT 9HF KarTa STHJMII KHHMAaTH Ba MYHAJHIIMHM XaM TO-
HHHT.

E«umu. Xasbau ReCHMHMHT MOTANrAH Hy KTaCHAArH HOPMal KywiaHWLL1ap Ky#H-
sln @ cos @ ) (sin 45° cos 45° )
_ o 2 = Pl — y + .2 =
LA 7. 7,

Jarnra TeHr: ¢ = Mpax (

y 4
00-1 .0,1 — — | = 4190 1088 2.
1000-160.0, 07(274—104) y+

Oxupru UpoNaHH Hy/Ara TEHrNAWTHPHO, HeHTpal HH3HKHHHT YKKA KHAJMHK Gypuary
TAHreHCHHY TOMAaMH3:

Y 1088

t =
ge=7 4190

=—0,26' = tg (— 14°33").

Hykranap A, B sa C xoopauuatanapn ymOy Kufimatjapra sra (pacMra Kapawr).

b—2z, 8-—2.2,23
yA == yc == Vg = V..2_ = 2,5 CM.

2y =—2p = VT =ys =566 cM, yg =—2, V2 =—2,23. V2 =—
—3,15 cv, 25 = 0.
By xoopaumartamapan o HM XHcoGnaw ¢opmysacura KJAHS, YIWGYHA OJaMua:
0,4 = 4190 X 2,5 1088+5,66 = 16640 H/cm3, o, = 4190-2,5 — 1088.5,66 =
= 4330 H/cM? Ba 05 =— 4190.3,15 =— 13220 H/cm®.
DypuakMukHuHT SHF KATTA STHIHIIM KYWHAATHra TeHT: :
fo Plicos @ ‘/W)2= 1000-1608-0,707 V;@:
3EJ, Jzcos @ 3.2.10%.104 27.0,707
= 1,85 cm.

Sru f§HANHWH KeCHMHUMHT HefiTpalt UM3HFHIa MepPHeHRHKY/AD,
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10.14- macanara ong 10.15- macanara ouxa

10.14, Ne 14 nu (OCT 29) ser kecuMJH TON ofpeliérkacH Ky-
Joud 2,6 M GyJaraH, yujapH LWIAPHHPJM THPaJTaH, HHTEHCHBJHTH ¢
Ju OHDP TeKHC TaKCHMJIAHraH IOKJaHraH OaJgka kaGH HIuJgadgM.
KecHMHHUEr acocuii Mapkasuil VKJapH BasMATJAapd pacMaa Kyp-
CaTHJTaH:

B =21°48’, J ——847 cmt, J, = 61,4 cvt, b =65 mm, i = 140 M.
PIy.n Kymmraﬂ 3VPHKHUII [0] =160 MIla 6ynranma, 3ur KaTtta iiya
KVAHIANHTaH IOKJaHHII KHAMATHHH, IUYHHHTAEK Iy IOKJaHHLI
TabCHPHAa oOpelléTKa KYJOYH VypTacujgard TYJAHK STHAHLIHHHT
KHIMAaTH Ba HYHAJTHIUMHH aHHUKJAHT.

JKaso6: 15 xkH/m; 057 cM; 34°26°.

10.15. Yunapu wapHupJid THpaaraH Gadakanuur 3,2 M y3yHJIHKaa-
TH KyJouyH ypTacura Tymjaanral 1ok P xyiuaran. BaagavuHr KyH-
pananr kecumu Ne 24 mBensep (pacM, @ ra Kapaur). BaJkanuHT
6yTyH ysyHauru 6Viimua wmsessep gesopura Yauamu 125 X 125 X
X 12 MMy O6ypuak/HK naliBaHagam Kyspa TyTuaran (pacwm, 6ra
KapaHr). BankauwHHr Ky3na TYTH/IaHTaH KeCHMH acocHM Mapka-
3HH VKJapHHUHT BasHsITH pacM, 6 na Kypca'm.nraﬂ. by Vykaapra
Huc6aran HHEDIHS MOMEHTJIapH: J,=4671 cm* Ba J, =873 cmt.

My lgymmalmraﬂ 3ypm§mu [of 160 MIla pa 1ok P HHHT
3Hr KaTTa Hya Kyliunmanuran KHUEMaTHHY aHHKJAHT: a) OHTTa HIBECJ-
Jep yuyH Ba 6) 6ypuakJHK MadBaH/JaHraH IIBejJep yuyH (HMKKaJja
X0J1a XaM IOKHHHT TabCHP TEKHCJIHTH lIBeJJep ZeBOPDH TEKHCJH-
rura napanjes 6yaub, KeCHMHHHI' 3THJIHII MapKasH OpPKajaH yrta-
aH). DupnHun Ba HMKKHHYH XoJsga OGaJikaHUHT SHC KaTTa 3THJH-
IWHHY XaM auukjaanr. Bynpa P=4 xH ne6 onunr.

XKaso6: a) P = 4,8 kH, f=0,47 cM, 6) P =4,3 kH, f = 0,51 cm°

Bypqaxnm{ KVIIHI  IOKHHHT #yn KyHAunagurad KHAMaTHHH
9,2% xawmaiitupanyu, 6ajkaHHHT srHauinyu 8,5% oprand.

10.16. Pacmpa TtacBupJanran Gajkajap yuyH HeHTpaJd YH3HK-
HUHT BasHMSITHHM TONMHr (VK y OuJsaH O6ypuax a), xaBdau kecumuaa
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SHC KATTA HOPMAJ KYy4YIaHHUIJIAaDHH AHUKJAHT, KCCHM TOMOHJIADH
6yiinua 6y Ky4WIaHHUIJapPHUHT 3MIOpaJlapHHH sicaHr Ba GajKaHHHT
SHC KaTTa SCHJAMII KHMaTHHH TOMHHT. XaMMa X0JJa XaM IoKJa-
HHUIHHHT TabCHP TEKHCIAWCH KECHMHHHE 3THJHII MapKasH — HyK-
ta O opkaau VraguraH BepTHKaJ TEKHCJIHK U ra TYFPH KeJaiH.
Tyrpu TyprOypuak kecumiau Oajkanap — érod, 6olwka 6ankanap —
nysart. DajkanapHHHr yJauaMiapy Ba IOKJaHHII KHAMAaTH XaKH-
Iard MabAyMOTJap ¥KafABajla KeJTHPHJAraH. Yilla KaABajfa Ka-
Eofsiap xam GepHurad.

Xaro6
Baaka
Ne cxema- | Kyno- TOK 1 aHHLTH KecnM $a1- Bypuax
n/m | ¢k Ba | ud, M yaMJ1apH ¢ [6ypuak | fimax | Omax
KeCHMH a . oM MIlla
1 1—A | 1,5 | Mg=0,4 xHm | 12X20 cu 60° 178°16'} 1,38 9,72
2 1—-b [ 1,4 | My=0,2 kHm | x¥wrasp 30° [82°8’ | 1,77 |144,3
Ne 12
3 1—-B | 2,0 [ M,=0,6 xHu | wmBeanep 60° |87°55° | 1,98 {149,2
Ne 27
4 2—A | 2,0 | P=8 H 10X 15 cm 45° 166°2° | 1,32 | 75,4
5 29— 1,5 | P=200H KyuwTasp 30° {83°22’} 0,97 1127,3
Ne 16
6 2—Bjl1,4 |P=300 H wpe1ep 60° |[87°38’| 0,79 |155,2
Ne 22
7 3—A [ 2,0 | g=2H/em 10X25 cM 45° |80°55° | 1,37 | 95,0
8 3—B | 1,2 | g=3H/em RywTasp 30° [82°46°| 0,47 |116,8
Ne 14
9 3--B | 2,4 | ¢g=2 H/em weeaep 45° 185°54' 1 1,41 |148,1
Ne 24
10 4-—A | 2,5 | My=0,6 kHm | 12X 30 M 60° |84°43°| 0,94 | 88,8
11 4—b | 3,0 | M, =0,8 xHm | xgywrasp 45° 187°2" | 1,23 |i51,6
Ne 27
12 4—B [ 2,2 | My=0,3 xHn | mpenrep 30° |79°3%‘| 0,80 [17%6,3
Ne 14 a
13 {5-A |25 |P=250H 9%15 cm | 45° |70°12°| 0,67 | 87,3
14 5—B5 | 4,0 | 2= 1200 H Ky uTasp 60° |88°44°| 1,31 {154,2
Ne 36
15 5—B | 2,4 | P=400 H wBesICp 30° |80°34° | 0,64 |138,8
Ne 14
16 6—A | 3,2 | g=06 H/em 1624 cMm 60° |75°37’| 0,89 | 90,0
17 6—B | 5,0 | ¢ =4 H/cm Ky 1iTanp 60" {88°50"| 2,12 {132,6
Ne 40
18 6—B | 4,0 | 9=1,2 H/ew | wpenaep 4,° |85°9° | 2,24 |141,5
Ne 16

10.17. Yubypuak xyHIasaHr KecHMJu uysiw Opyc (pacMra Ka-
paHr) yuwiapugad WIapHUpa#  TasinraH. AB ToMoHra mnapaaJen
TeKHCJAUKAA TYNJaHraH Kyd P TabcHpHAa srHaagu. By Kyu KyJsod
Vypracura [ = 1,8 M kyiuaran. Arap uysiH yuyH uysuaumra Hyxa
kyiunaguran kyunanum 400 H/eM2, cugkuauwra iyn gKyiAuaaguran
Kyunanum 1200 H/cm? 6faca, 6pyc KyHoajaHr KeCHMHHHHT 3apyp
YAYaMIapHHU aHUKJIAHT.

XKaso6: h = 12 cm.
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10.16- macanara oun

- 10.18. KyupanaHr KecHMH Tpamelus Wakjauaa Oyiaran uysid
6pyc (pacmra Kapanr) y3yuaurd 1,2 m. prcmmr 6Hp yuH KHCHJI-
raH, HKKHHYM yudra tynjaanran P kyu gyiiuaran. By kyususr #yua-
JIHIIY KYHLAJaHT KECHM OFHDJHK MapKasH O Ba C uyxra OpKaju
yrape, Tpaneuus GypuakJapHHHHT YYKKHJADHAArH HOpManX Kyd-
JIAHUIUJIADHH Ba OGPYCHHHT SHT KaTTa STHJMILIHHH aHHKJAHT,

E =1,2-10" Hjem?, J, = 4455 cm?, J,=1875 cw‘ P=125 gH.
Pacmparu ynyaMnap mMm Jxapu.a Gepuirad,

42
A0
|

71\ S la_ "
N [N
e K i

” L]

;/, 6000/ : e

10.17- Macanara oup 10.18- Macanara onf
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XKaso6: o, =39,1 Mila; o4=
10,9 MIla; o,=—60,3 Mlla;
o, =24,6 MIla; f=0,58 cm.

10.19. KynuganaHr KeCHMH SIpUM
JIOHpa makjuaard 6aMKaHHHT y3yH-
aurp 2 M. banka yunapungan map-
HUPJU TAZHTaH, HHTEHCHBJIHTH ¢
6yaran TCHT TaKCHMJIAHTaH 10K
6unaH IOKJAHraH (pacMra KapaHr). _ y
Banxkauuur xaBQui  KeCHMHAArH ! Vgmoumm ’
3HT KaTTa . Yy3yBYH Ba KHCYBYH
KY4YJaHHULIAPHH, YHHHT 3HC KaTTa 10.19- macanara onn
STUJIHINHHH aHHK/aHT.

4r
Ewu s, Danka KeCHVHHHHT OFHDJIHK MapKa3u AvaMetpand VK y; JAaH 2, = ?— =
i T

4-10
331" 4,24 cv macodazarn O nykrana éramn. Kecumnuur Gomwr mapxasuit yx7aap

Y Ba z ra HUCGATAH HHEPUMT MOMEHTIApH J, = —— = —_—— = 3927 cm? ma
mré nr?  3,14.104 3,14.102

Jy = Jyl —z%-F =3 ——zg —2--=—————8— — 4,242 ————— == 1098 cu* ra
TEHT.

Hefitpan wmsukHHHT §K ¥ ra KHaJHK Gypuar#HH Kyiiuaarn GopMyJaiaH asuyiad -

Iy 1098
Mu3: tga=—1{tgp=——.0,364 = 0,1018 = t3 5°48,6’.
Ex =", 89" 3997 0,10

z

OHr kaTTa HOpMaJ KYy4JIaHHIIMAp HeATpPal uYH3KKIAAH SHT Y30K EyKTanapha
ByXyAra kenand, 6yiap B Ba A uykranapaup (wefitpans yKxa napasnen 6yarau
un3nK HK pard HYKTa KecMM KOHTYpHra vpuHanaN). Baiaxkauuer xaBaH KecHMH
KyJao4 §pracuna éranu. By kxecumaa

sing cosQ 4.2002 (0,3420 0,9397
G, =M 2| = Y — 2=
max max( 7, y-+ "y Z) 8 3927 Yy 1093
=174y—17,122.
Koopnunartanapu yz =r =10 cM Ba zg = — z5 = — 4,24 cv Gyaran

B nykramary HOpMaJ KydnaHuul u¥ayBud Kyuaauuw 6§nanu, y Kyfumarura TeHr:
Og=1,74.10417,12.4,24 = 9 Mlla.

A nyxra roopausatatapu: z4 = OD = CD — OC =rcos & — 2z, = 10.0,9949 —
—4,24=5,71 Ba yy=—AD=ACsina=—r . sina=—10.0,1012 =
= — 1,0l cm.

A HYKTajarH KyuIaHKU XycycHi KyulaHHW 6§aanH, y iyfiHarara TeHr:
6, =—1,71.1,001—17,12.5,71 = 9,95 Mlla
BankanHur 3HC KaTTa-STHAKIIMHEY KYHHAArd ¢opmyJajaH ToONaMu3:
= 5 qlt /cos2 Q sin? @ 4.2001 /( 0,9397\2 (0,3420 )3 _
= "sE ‘ 7 + J: T 384.108 ‘ 1008 ) T\ a0 ) =

= 0,072 cm.
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¥0.20- Macasara oup

10.20. Pacmaa Kypcatuirad KYyHAaiaur Ke-

JH ——oy

CHMJIH €FO4 6pyC Yu/JapHAaH ILAPHHDJH TasHTaH. i
Kynoununr ypracu | =3 M pma 6pycra Tynaan- Py
rag Kyu P TtabcHp Kunagu. By Ky4 KecUMHHHT |

CHMMeTpHs ykura 60° Gypuak ocTHaa Hynamrad. *
Aurap AyJs KyhAuiarar xkydiasum [o] = 1100 H/em? T’_\r *
Gysca, P Ky4HMHT SHr KaTTa #yJl KYAWArad xuii-
MaTHHU aHHUKJaHr. |
/Kaso6: 3880 H. 7
10.21. Bup yunaan Kucuaran éroy Ganka- 10.29- macanara oHA
uu P, Ba P; Kywiap ataau (pacmra Kapawr).
Bankauuur Ganaupaurd A HHHr 3HM b ra
Hucbatu 2 6farau TYFpH TYPTGYpPYaK KECHMHHH TAHJAHT Ba YHUHT
A KecuMmzma TYJAMK STHJAHIN KHiMaTd Ba HYHAJHIUHHH aHHKJAHT;

[6] =10 MITa.
JKaso6: 9x18 em; f, =198 cm (seprukaara 80°51°  Gypuak
OCTH/1a).

10.22. Kywrasp G6anka Ne 40 5 M KyJoy y4ysapuaaH WapHUPJIH
Tasiirad. bBanka peBopm ropusontan éraau. Danaka ropusonran
XKoflJaliray AOMKpaT YYYH BaKTHHYAJUK TasgHY BasHdacHHH yraii-
ad. JloMxpatT TasHusapaaH OupHAaH 2 M HapH ypHaTHJAraH (pacm-
ra Kapaur). DankaHuHT XycycHil OFHPJHTHHH XHco6ra oJjub, nOoM-
KpaTtra TyllagMTaH 3HT KaTrta HyJa KYAuJdaguraHd IOKJaHULIHY aHHK-
aaHr. Banka marepuanu yuyn [o] =160 MIla.

Kaso6: 11 xH.

10.23. KywraBp Ganka Ne 36 GHp yunaaH KHCHJATaH Ba 3HT KaT-
Ta OGHUKPJIMK TEKHCJMTHIA ¢ HHTEHCHBJIHMKJATH TEHT TaKCHMJAaHTaH
I0K OHJIaH, HT KMYHK GHKPJHKZATH TeKHCJHKIA sca Py Ba P, tyn-
JlaHrad Kyujaap OuaaH loxkjgaHran (pacmra kapaur). Bankanusr
XaB(JH KeCUMHAArH HC KaTTa HOPMaJ KyWIaHHUIJIapHH, IIYHHHT-
nex B, C, D Ba H Kecumjapaard TYJWK 3THJIMIO0 KUHAMaTH Ba
AVHAJMILKHHH aHHKJAHI.
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10.23- macanara oun

Equm: Kyurrasp Ne 36 yuyn coprament GyiiMua
J, =516 cumi, Jy = 13380 om4, W, = 743 cm® Ba W, = 71,1 cm3.
Beprukan (M, Ba ropu3onta;i M, ) TekuC/HKNIApa STYBUH MOMCHTJIADHHHT 3MIopasa-
pH pacM, 6 na kypcatuaradn. Kecum C €ku xecum A xaBdwn XHCOGJiaHAIH.
M),C=—O,72 kHM, M_c= —0,96 kH-M 6yaran kecum C Ja 3Hr KarTa uyj-
3yBuM xyurtauHmt K Hykrtaga €ramu. Y Ky#ularHra Temr:

My My 72000 96000
o+ = + = 97 4 1350 = 1447 H/cM®.

v W, 743 71,1
MyA = 2,88 kHM, M,, =0,72 xHm 6yaran xecum A jna 3Hr KarTa q’ysyslm

kyuwlauuin N HykTala BYXKYAra KeJalu:

MyA Mya _ 288000 72000

= 388 - 1012 = 1400 H/cm2.
W, 7w, 743 77 - .

Kecum C sur xaBdau.

BeprukaJ Ba rOpH3OHTaN TEKHCJAHKJApAa 6afKa GYKHJTaH YKHHHHT DHGbbepen-
IHa/ TeHIJIAMaJapHHH HHTerpa/uiall STHAHIIAD YuyH Ky#uiaarH Hdopanapra onué
Keqapu: fz = — @ (6m? — 4m? 4 m*) Ba

fy =0 {8(P—1)m3—12(P—2) m?| 4o —P(2m— l)leH}=

max ¢ (C) = 0y =

max ¢ (4) =

1
D, [14 m3—~9m2|AC—-—4~ 2m— 1)3161{]'

§ x Py 220 . gt 1052400
yepam=TT, =g = =0 U= ET, T Toai2.100.13380

=0,0517 cm.

_P® 800-240°
TT40EJ,  48.2.108516
Xucobaam yuyH copMynanapra m xuitmathe KyiuS, B, C, H, D Kecumnapiaru

HKKana GCUI HHEPUMA YKHHHHT TYJAK STHIMIIMHHAL TAWIKHA STYBUHJIAPHHH TOTAaMH3!
m=1/4, m=1/2, m=3/4 Bam .

P, = 0,223 cm.

1. Tyauk sruanw xuiiMaTHHH Ky§fupard GopMyJ/alaH aHHkJafkMus: f = V ff,—i—fzz-

Tyauk srumuy AyHanmwum Ba yK 2 opacunaru Gypuak o ymby tgo = fy /f. ndona-
Jad TonHAand® TerMuntH xHcobJiauuiap HaTHKaJapPH »KalBanfa KeaTHpH/Arad. Danxa-
HHHI' STMIraH YKH $a30BHA 3TPH YH3HKAAH MS0paT.
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Kecum jy , €M fz , CM f, M tga [+ ScnerMa

B 1—0,0767{—0,0163| 0,0785 | 44,695 | -+77°59’ | Bypuak o Huar mye-

c —0,1116 —0,0549| 0,1244 | +2,034 | 4-63°49’ | Gar KufiMaTaapy VK

D ~+0,1116|—0,1035| 0,1522 | —1,078 | —47°10’ | 2z nau coat CcTpesika-

H |-+4-0,8093]—0,1550| 0,8240 | —5,222 | —79°10’ | cu AyHaNHUMZAA K ilu-
Jaju

10.24. CxeManapu pacmua kypcaTuarad GaJjkajap yuyyH xabo-
JIA KeCHMAATH SHI' KATTA HODMAaJ KyYJlaHHULJIap KHAMATHHH aHHK-
JIAHT, IIYHHHTAeK A KeCHMAard TYJHK 3THJIHMII KUHAMATH Ba HyHa-
JHIMIHHY (KeCHMHMHT BePTHKAJ VK GHJIaH XOCHJ KHJATaH 6YPUarHHH)
TONHHI, DajkanapHuHT BapuaHTjiapu a) éroy Oanxa, AYMaJoK
KeCHMJIM, AuameTpu d; 6) érou 6anka, TYFpU TYpTOYpYAK KeCHM-
JIM, TOMOHJIADHHHHI HHCcGaTH hA:b=2; B) nynar 6Gasaka, KymrTaBp
KEeCHMJH, I') nymaar Gajnka, TOFapacHMOH XKecHMJH (6y Xoiama Tall-
KH KYWIApHHHT TabCHP TEKHCJUTH KECHMHHHT STHJIHII MapKasH
opgaad yraau me6 xucobisancur). Cxemanap I Ba 2 maru 6anakxa-
JIAPHHHT yuJapH KHCHJTaH, cxemanap 3 Ba 4 ma sca BepTHKal
TEKHCJMKIA XaM, TODH30HTaJ TEKHCJAHKAA XaM LIAapHHPAH Max-
kaMmyaHrad. Mxxu rtasHugan Gupu Kysraamac, XaMMa XxoJlapiaa
XaM 6aJKa KecHMHHHHT GaJlaH/JIurH BEPTHKAI VK 2ra mapanseds,
Bankanapuunr yauamnaapu sa IOKJIaHAI KHAMAaTH XaKHAard Mab-
JyMOTJIap xajsanna keatupusrau. Uy xaasanga xaBoGaap xaM
OepuiraH.

10.24- macanara oug
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10. 24 macaaaea oud

Y3yHaux, M IOxaapHm JKaso6,
Banka Kecam P

Ne cxeMacH $ayaMIapn 1 a p. H H;’cu M, Hu MT’I:X fAaecH o
) l—a |d=16cem |1,5{1,0] 0,2 | —|— | 80,3 0,73 |17°17"
2 1—6 —=92%cm | 1.8[1,0] 0,3} — | — {1350 1,18 |42°9’
3 l—sB Ne 12 1,208 0,2 | — | — [1512 0,66 | 75°38’
4 l—r Ne 14 1,4(0,9¢ 0,2 } — [ — [1381 0,62 | 72°26’
5 2 _a = ]2 ¢M t,0({0,4| 0,2 | — [ 150} 100,2| 0,80 |79°31’
6 2—6 d=18 cM 1,2/0,5 | 0,4 | — | 120} 90,5 0,80 | 81°30’
7 2—B Ne 18 1,6|/0,6 | 1,0 | — [ 20011507 1,55 | 86°24"
8 2—r Ne 20 2,010,811 2,0 | — | 100 (1540 0,96 { 67°35’
9 3—a d=18cum | 3,01 — | 0,4 4 | — 94,5| 0,93 | 28°4’
10 3-6 |h=2¢cm | 2,4 —] 0,6 | 6| — | 100,0] 0,52 |69°27’
11 3—s Ne 20 2,8 —| 0,4 | 7 |— {158 | 0,82 [79°10’
12 3—r Ne 24 3,6/ — | 0,3 {10 | — [1524 | 0,80 |61°43"
13 4—a d=1l4em |24 —| — 3 | 140 95,5 0,87 [37°52’
14 4—6 h=20cm | 3,0 — | — 4 1100 97,5 0,93 {46°51’
15 4—sB Ne 16 2,2 — | — 10 | 1501589 0,79 {77°17’
16 4—r Ne 18 2,8 — | — 8 | 16011589 0,96 | 72°9°

»
.

31- §. Mapka3nan TalKapH - T )
JAAard Yysuaun Ba CHKWJIHI | l % “’ZS’,‘;/,’:?/‘”

10.25. KynganaHr KeCHMH
TYFPH  TYpTOypUaKad EFOY
croiikara Oy#jaMa CHKYBYH

tys

kyd P=90 xH Kj’lﬁxm"rfm. by *4'3 —
Kydy N Hykrara Ky#Auiarad 4 =t
(pacmra Kapasr). Kecumuuur x 71 v

HelTpas YKH Ba3HSATHHH aHHK-
JaHT Ba TYFpH TYpTOypuaK
TOMOHJIapH OyHAnHua HOpMaJ
KYWwIaHHILIap 3NiopajJapHHH
scaHr.,

Ny N
%Y , V72 P
i ‘\D—‘j *; Frvanap om g

Lx

E wu mu. Croitkanunr xyHAanaHr
KeCHMHJArd KyulaHHULIApHH TOMHIU
yuyH Kyiiugara dopmyaanapiasd  ¢oi-

N
JanaHusany: -
P :
o=— (1 +_ypTy +Z_’;z_) . 10.25- wacanara oun
iy ly

By xonnaaP = —90000 H (quucroﬁxamx cukann), F =bh =15.20 = 30C cM2 =
=0,03 %, yp =2p =3 CM. KyHJATaHI KeCHM HHEDUMA PaIMyCIapH KBaipaTiapH
sca”Kyfuaarura TeHr



Yuby F, P, yp, p i;“’. iz KHAMATJapHHY KYWIAHHUUIADEH xucobaam  GopmyJsacura
KYiind gyfinnarura ara 6yiamu3 (y Ba 2 cM Japia GepHATaH).

90000 3-4 3-3
= | - — —z|=-—3.108(1 0,16 0,09 z) H/m2.
e (B PR ) (140,16 50,007
0 =0 ge6 onub, Hefitpar Y« BasHATHHH Tonamus. Kyfiniarn ¢opmyna xocun Gynanu:
14+0,16y+0,092=0, 2= 0, 6ynnan a, = AT =—6,25 em (K Hykraza),
1
y=0 nasca a, =——m—=——11,1 cM (M myxrana).

Kecumuunr uefirpan yxku K Ba M Hykrtanap opkanx yTaaH.

HopMan Kyunasniiap y Ba 2 KOOpAHHaTanapra Gorauy GyiArand ydyH yjap-
HHHP KecHM TOMOHJapu 6Yija6 ysrapuiu sniopajlapHHA sicalll YuyH TYFPH TYpT-
6ypuyakau GypuaKaapH yu/ldpHIard KyulaHuIIap KufMaTHHH HboRanall KHdos.
Koopauuaranapu y4 = —7,5 cM Ba 24 == — 10 cm 6yuiras A nygraja 04 =—3 -
-108(1 —0,16%7,5—0,09x10) = 3,3 X108 H/m% = 3,3 mMH/m2 .

Bouka Sypuakmapiarn HyKTalapAa XaM Kyd4laHHULIap XyA4u ulvHiai xucoGnana-
m. og=—2,1 mH/m?, o,=—9,3 MH/M? 0,=— 3,9 mH/u? By nykranapja
CHKHIHII 103 Gepamu. Kyuiarnmurap smiopasapy pacMia Ky peaTHAraH.

10.26. Dum 18 cMm Gyarad myaaTr mosocara YHHHT YKJapura rna-
panynen Gyaran HKKM uysyBud kyu 9 kH Tabcup xuaanu. By xyu-
Jap moJjioca 4eTJapHaaH 5 cM Macodajga yHHHI KaJHHJIHTH ypTa-
cura kyiwmarad. IlosocaHuHr 3apyp KaJHHJAMTCHHM  aHMKJAHT.
[o] =160 MIla.

Kasob: 7,3 mm., '

10.27, Cuguaran GpycHHHT A HYKTacHAArH HOPMaJ KydiaHHLE
(pacmra apaur) 12 H/m2ra teur (uysuamum), B, Hykraza y Hojara
TeHT, C HyKTaja KyuJaHHII HAMAra TeHT?

Kago6: 48 Hfem? (cuxuiu).

10.28., Mgxkuta ycryHuunr A Hygrajapura CHKYBUH KydJap
Kyiuaran (pacmra kapaur). Mkkana ycryHrunr C HyKTazaapuia
CHKYBUM KyuJaHHUIIap OGHD XHJJATCH MabayM G6yamd. YcTysaap-
HUHT B HyKTajJapuyjard Kyd4JIaHHULIapHH TaKKOCJAHT.

V4 A
/ g2 rRT
FA } A
A '8
, ah . h
ST
| i
i
c 8l | |e 7 ”"r””””’l?”/
v & s ] ’
hr=td. Q{\, i l
IA B A »olr;— A B
10.27- Macanara oup 10.28- Macanara owup, 10.25- macanara oup
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10.30- macanara oug 10.31- macanara oua

Kaso6: [Iymanok kecumsd ycTynmaa kyuaanuir 20% katra 6y-
Janu.

10.29. Tyrpu TypTOypuak KecHMJH ycTyHHuHr A Ba B HyKTa-
Japura 6D XHJ Kyujgap KViujaran (pacmra Kapasr). Arap xyuuaap-
Iau 6HpH oNHG Kyiiujca, YCTYHIArd 3HT KAaTTa CHKYBYH Ky4JaHHII
KaHaa# ysrapanu.

Kaeo6: Yarapmaiiny,

10.30. Tyrpu TYpTOYpuUaK KVHAAJAHT KECHMJH GETOH YCTYHHHHT
NAacTKH KHCMH MYCTaXKaMJHTHHH TeKIIHPHHr (pacMra KapaHr).
Uyaunuwra pyxcar stunanurad kywiandin 7 H/cM? qup, cukuaniira
pyxcaT 3THaajgurad kywaauuur sca 70 H/cm2ra Tenr.

JKaso6: max o, =6,3 H/CM2 << 7 H/em?,
max o, =9,7 H/ecm? << 70 H/em2,

10.31. Ycrynuuur acocn 20X 30 oM xyHmanaHr kecumau 6pyc-
JaH KHJAHHraH (pacM, a ra KapaHr). Arap yHH CHKYBUH KydY
P = 36 xH 6ynca, ycTyH acocHAard sHr KaTTa HOPMaJj Ky4yJaHHII-
HH aHWKJaHr. Arap ycTyH acocHHH kyHaaaaur KecuMu 20 X 20 cm
6ysran 6pyciaH KHJAMHca, Oy KyuJaHHm HHMara TeHr G6yJjanH
(pacm, 6 ra gapanur).

/Kago6: a) 12 MIla, 6) 9 MIla.

10.32. Arap tyrpu TypTOypuak KyHAaJaHr KeCHMJH 6eTOH yc-
TYHHH CHKYBYH Ky4: a) A Hykrara, 6) B Hyxrara KyHuiaras
6Vsca, G6GeTOH YCTYHHHHI EeMHPHJHIIH KaHAall KyuywlaHHUWJAaH
(uysuanuIaaMHM KM CHKMJAMIUAAHMH) pyH Gepaaw. CHKHIHIIAA
GeTOHHHHT MYCTaXKaMJIMK uUerapacd Yy3sHJWUIAaruiaH oJTH Mapra
KaTTa. ¢ Ba € opacyjard OOFJIHKJIHKHNA EMHPHJTYHra Kajap UH3HKJIH
ne6 xucobaanr.

Jago6: a) cuguanuigan; 6) uy3HIMIILAH,
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10.32- macanara oug 10.33- Mmacanara oun 10.34- Mmacanara oun

10.33. Jerasnu nmapmanampga mapMasaill cTaHOTH WIMHHZenH A
ra (pacMra Kapanr) 1,6 xH Gocum ¥k 6¥iina6 TabCHP KHJIAIH.
Arap uysunnmra #yn kyiuwnagumras kywrasam 350 H/cm? 63aca,
AYyMaJoK 4ysiH YCTYH B HHUr AHaMETPHHH aHHKJIaHT.

Kaso6: 125 mm.

10.34. Kyunanaur xecuMn d=20 cM JHaMeTPJH APHM JOHpa
KYPHHHIIARArH KajaTa &roy cTofika GViiiaMa CHKYBUM Kyu P GHjan
IOKJMaHrad. By Kyu crofika 3HM Ba KaJMHJHTHHHHT Ypracura — A
HyKTara KyfAuaran (pacmra kKapaHr). Arap iya xyiinnaauran Kyd-
Jarum [o] =10 MITA 6§aca, P xyuHuHT #yJ KYAHJaIHTaH SHT KaT-
Ta KHAMaTHHH aHHUKJaHTr. Arap cTofKa ORAHI CHKMJHIUra HMLLIA-
€rraH GyJsica, yHra Kaugal P Kyuynd KYAHII MyMKHMH 31H.

Kaso6: 9,68 xH, 15,7 xH.

10.35. ITynar Tpy6a AB ra GHKp MaxkamJiaHlaH KPECTABHHA
CDEF ra typrra 6up xua 10k P=100 H cuMMeTpHK Tap3jga OCHJ-
rad (pacmra Kapaur). AB Tpy6GaHuur Tamku nnHamerpu 60 mm,
JEeBOPUHHHT Kaauuaura 2 mM. TypTra 10K ocuarad Tpy6amgar# sHr
KaTTa Yy3yBUH KYWIAHHUIHH, UIYHHHTAEK IOKJaplaH GUPH OJIHHCaH
XOJILarH SHT KaTTa uy3yBUH KYUJIAHHUIHH aHHKJIAHT,

/Kaso6: 110 H/cm?; 1256 H/cm2.

10.36. Kyupananr KecHMH pacMjJa TacBHpJaHral ycryH A HyK-
Tara Kyiiunran 6yi#nama kyu OHNaH CHKMJraH. Ymby Xojama Max-

Cupprres o2uo/mreu

55m

| !

a I ‘
2
——]fml‘ pe—18erm —=] ,_‘_m ‘
- S NVTINT/7
o b 5021 ——= L v
10.35- macanara oug 10.36- macasara oug 10.37- Mmacanara oux
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10.38- macanara onn 10.39- Macanara oya 10.40- Macanara ona

CHMaJl HOpMaJ Ky4YJaHHUI 1eBOPJapHHHHT KaJHHJHUICH XaMMa epha
6up xua 6Yaub, 60 cM ra TeHr Xosmaruaarw Kanmua MapTa KaM OGyiH-
LUHHH aHHUKJIAHT.

Kasob6: 1,15 mapra.

10.37. Slkka TpaMBa#i CHMHHH OCHLI YUyH MYJKaJJlaHTaH YCTYH
ukxHTa weeanep Ne 16 man ubGopar (pacmra Kapaur). CHMHHHT,
KOHCOJIHHHT OFMDJIMTHHH XHcO6ra oau6 XaMmma YCTYHHHHT V3 OFHp-
JIMFHHH XaM xucofra oJub, YCTYH acOoCHAArd KeCHMOAarH SHT KaTTa
uy3yBYH Ba CHKYBUH KY4YJaHHUJIADHH aHHKJIAHT.

aso6: +116 Hfcm2; —130 H/cm2,

10.38. Mapxkasura cuHkyBun Kyy P=180 kH kVyiunran gyu-
TaBpJsH Kaharta crtoiika Ne 55 (pacm, a ra Kapaur) ctofikaHuHr 6y-
TYH y3yHJurH 6VilMua yHra naiiBanananras wsejsep Ne 18 Guian
KyuatiTupuaran (pacm, 6 ra Kapaur). Kymraspau croiikazaru
xaMmaa wBejajep OusaH KyyafiTHpWJAraH CroHKajgard 9SHC KaTra
CHKYBUH KYYJaHHULIap KaHyara TeHr?

+ XKasob: a) 15,79 MIla; 6) 17,07 MIla.

10.39. YunapuaaH wapHUpad GHPHKTHPHIraH KYILITaBp KECHMJH
KaJTa CcToHKara KpOHWITEHH opkajau Harpyska P=6,5 kH ysatu-
Janu (pacmra Kapanr). Arap pyxcat sTHaras kyuiaanum 160 MIla
6ynca, KYIUT2aBPHUHT 3apYP HOMEDHHH aHHKJIAHT.

JKaso6: Ne 22.

10.40. Kymrasp crofikanap CD 6aakanap AB um TyTHG TY-
panu. Bankanap ycrura TOp M3JAH TYMHP P’ly.n penabcaapH €TKH3UII-
rai (pacMra Kapasr).

Arap KOHCTPYKUMSAHHHI GHTTa CTOliKara ysaTHJAaauraH XycCYCHil
orupuary Q = 12 kH, P =8 kH, a = 1 m Ba [0] =140 MIla 6Jxa-
ca, Hyanapaad HKKajacu KM GHTTACH yCTHAA BaroHJap TypraHiua
3apyp KVIITaBp HOMEPHHH aHHKJIAHT.

aso6: Ne 36.
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,; A 10.42- macanara onn
x .
SINTRE
T T 060
Nl ;'ff ! 10.41. Orupauru 8 kH raua 6yarau
777 IOKHH KYTapHll Ba CYPHII YYYH MYJ2Kaj-
& JaHran kpaH (pacmra kKapaHr) G6eToH
10.41- Macanara ouxn noéigeBopra Tupananu. Kpan ygu AB

nofiaeBop MapkasHd opkanu yraau. Kpan-
HuHr 18 kH ra reur 6ysaran orupiuru (10K P Ba NMOCOHTH OFHPJIMIH
Q 6y xucobra kupMaiiau) noiimesopra C nykraga vk AB nau 0,6 M
Macodaga Kyiduaranm ne6 xwcobaab, mofineBopHHHr A Tomonu V-
YaMHHH aHHUKJaHT. DyHha nofiieBop acocHxa uy3yBYH KYyWIaHHLI-
Jap 6yamacud. lly romumiran a xuiiMarujga TPYHTra KaHya 3HT
Karra GocuMm Ttywagu? DeToHHuur xaxwmui orupaura 2,2 xH/mS.

Kaeo6: 3,68 m=3,7 m; 16,1 xH/m2. :

10.42, T1ynart nosoca Mapxasu#i Ky#uaran kywiap P pad uyysu-
Janu (pacmra Kapaur). Arap sHr katra HopMman Kywianum 150
MIla pgaun omimaca, mnojocaga 64Up TOMOHJaMa VHMK Kanpmail a
YYKYPJAHKIA KHJIHHHIIH MYMKHH? YiHKIA KyuyJaHHILJIapHUHT TYII-
JIAHHIIK XHcO6Ta OJIHHMACHH.

Kasob: 20,7 mm.

10.43. Tyrpu TypTOYpYaK KECHMJH WYH OVHI NYJIaT YCTYHHH
KVIUMINAA HMKKM Oapajje] AeBODHUHI KAJHHJIMLCH XaTO PAaBHIIAA
6Mp XHJ YHKMait KoJsrad (pacMra Kapaur). YCTYHHH CHKYBUH GVii-
gaMa 0K A Hykrara gyduiarad ue6 xuco6.1ab, WOKHUHT fya Kyiuaa-
JMTaH 3HI KaTTa KHHUMaTHHHM aHukJaHr. [o].=160 MIla. ¥Ycryn

i JE€BOPJAAPHHHHT KaJIMHJIUTH
- i "Q‘t P xamMma eppa 6up xua (50 mMm)
_LA_ 1 neb6 xucobnad, OKHHHI 3HT
4—t—=11 ] KaTTa KUUMATUHH AHHKJIAHT,
| i1 JKaso6: 594, 7 kH, 640 xH
l 3} o ke ’

A sbuH 7,69 xatra.
:‘_mfﬂ /"Ifﬂ”” \‘_ 10.44. Tomousapu a ra
Yowarnag w32 Il Teur 6yaraH xBajapar K}"/Hfm-
/I/T/{/]/Jlaﬂl" KEeCHMJIH KaJjTa CcToHKa

10.43- macanara onn Lin¥. MapKasura kyiuarad kyuy P

Onnan cHguaran. Arap 6yuaa
nL ;[IL a) pacmja KypcaTHaraniex
10.44- macanara oup Ii.a"il 6utra KeMTHK KHJHHCa, Ba

6) cTofKaHMHr Kapama-Kap-
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10.46- macanara oug :: ‘

v

IIH TOMOHHAA HKKHTA IUyHAa# GHP XHJ KEeMTHK KHJHHCA, CTOHKaaa
3HT KaTTa CHUKYBYHM KyWIaHHUI KaH4ya GoH3 KaTTajaliajau?

Kaso6: 70,2%, 33,3%.

10.45. Ky¥uganaHr Kecumaapu pacmja TacBHPJAHTaH CTOHKaJjap
MapKas3jaH TallKapura Kyiuiaran Oyiama CHKyBuM 10K P TabcH-
puzxa Typubau. Dabsu HyKTaaap yuys Taxpuba fysnH 6uIaH TOMHJ-
rad KyuiasHILJIap MabayM. Pacmiaa Oy HyKTajapiaard KyuJaHdul-
aap guiimara H/cm? na Gepuarad.

Cro#ikanapnan xap Gupu yuyd 10k P KuiimMaTaapHHH Ba Y KY-
AUATaH HYKTAJapHHHT KOOPJAHHAT/JAPHHH, IUYHUHTAEK 3HI KarTTa

CHKYBYH KyUJaHHII KHAMATHHH aHHKJIAHT.
/Kaeob:

a) P=6 kH, y,=+2 oM, g, =—4 oM, max o = — 80 H/cm?;
6) P=15kH; yp=+4022cM, 5, =9,5 cm, maxo = 1584 H/cm?
10.46. Ynauamaapu 140 X 140 X 12 MM Gyaran OypuyakJIHKHH
6utra kyu P=15 xH uy3zaau. Kyunap yunapunaru xecumJapraru
HykTanap K ra ky#uaran (pacmra kapaur). Hefitpan VK Basus-
THHH Ba OypuakJukK Kecumjapugarda A, B Ba C wykramapiaru
KYUJaHULLIAPHH aHHKJaHr. Arap OGYpUak/JHKHHHT Yy3YHJITH 2 M

6yn1ca, YHHHT 3Hr KaTTa 3THJAHII KHAMAaTH Ba HYHAJHUUIHHH TOIHHT.
BypuaknHKHHUHT GypaJHIIHHHE XHCOGra OJIMaHr.

Kypcamma: BypuakAHKHHHT 3HT KarTa STHAHIUH Kyfiulard ¢popMynaian auuk/JIaHain

T =TT -/ T

y 7

Srunuw AYHANHIIK KECUMHHHT HeRTpant VKHra MepneHAHKYJsp.
Kaesob: a,=—1225 cM, a,=+3,37 c™m, 0, = — 512 H/em®.
og = -+ 1216 H/em?, o, = + 234 H/eM?, [ = 0,355 cm.
10.47. Pacmaa HKKH H3JH TeMHp HYJ KYIPHTH TasHUUMHUHL CO-

PH3OHTAN  KEeCHMJapH TacBUpJradrad. TasHYHHHT  OFHPJIHTH
3200 xH. Hykra 1, 2, 3, 4, 5, 6, 7 Ba 8 napna TasHura KynpHK KY-
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JIOUJapH OFHPJHTCHHHHT OHp XMJ KyujapH
———= y3aTHnaid. by KyuysapHHUHr Xap KaHCHCH
120 kH nan. DysmaH rawmkapu, [ Ba 2

—H— HyKTa/lapja TasiHYra KyJjounaapiaH GupH op-
T-f— : KaJd yTagurad Ii0e3j OFHPJUTCHHHHT GHD
N XHJI Kyu/JapH xaMm ysatujaaad. By kyuaap-
“E el HUHT xap Kalicucu 210 xH ra Tenr. Heit-

< Tpaa YKHHHT BasHSITHHH, IUYHHHTLEK TasHU
Ty Y  acocujard TOPH3OHTAJ TEKHCJHHKAArH 3HT
R KaTTa Ba HT KHUHK CHKYBYH KyuJaHHLIIap-
} | HH aHHKJIaHT.

i Kaso6: a,=—26,6 cM; a,—86,6wm;
l' ! 0., = 49,2 kH/™?% o, =33 kH/m®
j""‘—;L 10.48. Kyupamaur xecuMaapu pacMmia

g2t l TacBupJaanran (yjauamaap cM na KypcaTHJa-

be— 64 —= rad) [=1,5 M y3yHJHKAard nyaart crep-
JKeHJ1apHH GVitnama Kyuiaap P uysauu. By

10.47- macanara ong Kyujaap lojaysyanap OusaH Oedrnnanraf

HyKTaJapAarn HYKH KeCHMJapra Kynujirad.
Hefitpan yn3uK xoopauHaTasap YKIapuaa KecaauraH KeCHMJapHH
ToNHHT, A, B, C Ba D HyKTasnapaara HopMaJ KyuJaHHHIIapDHH XHCOG-
JaHr, 6y Ky4JaHHIJIAPDHHHT KeCHM TOMOHJapH G6Vitnab y3rapuul
3MIOpAJIaPHHH ICAHT Ba CTEPXKEH Y3YHJIHTHHHUHT VpTAacHAaH 3THJAHLI
cTpenacu [ Hu auukaanr. Kecumaapu cxemanap 4 Ba 7 ma TacBHp-
JIAHTaH CTEPIKEHJap Y4YyH JHT KaTTa HOpMaJ KywlaHHLIIap KaT-
TAJHTHHA XaM aHHKJaHr. IOnKa neBopJu CTepKeHJapHHUHT 3THJIMII
Ba GypaJuil gedopMallliCH HATHKACHAA BYXKYAra KejajuraH Kyu-
JaHHIWIapHY xucobra oamanr. )KaBo6sap :KajBajjga KeJTHPHJIraH.

10.48- macaraea

Hefttpan $K BykTa- apHRArH
Cxema napmm;;;agzopzmna- K:;ﬁrlal;i,g;ap.le;cu’ 5
HOMEpH ; "“g:‘“
Ne a, oM a, cm 9, o % 9, 0 ax
i -+0,75 | +2,67 | +375 | —625 ~+125 1125 1125 | 0,49
2 -+0,96 | —1,56 | 41672 | -281 —1005 | +386 | 1672 { 0,57
3 —1,15 | +1,48 [ —919 (4331 41493 | +243 | 1493 | 0,45
4 —1,25 | —1,25 | 1273 {—764 —764 1273 1695 | 0,41
5 -+6,04 | —2,27 | 41342 | —443 4784 4115 | 1403 | 0,30
6 —0,54 | —3,30 | —532 |4-1580 | 4949 —1164| 1580 | 0,55
7 —0,53 | —2,49 | 423 41283 | 747 —514 | 1283 | 0,45
8 -+0,77 | 4-2,17 | —280 |[--412 —700 15624 | 1524 | 0,41
9 —0,63 | 4+1,05 | 41415 | —454 +10 —_ 1415 | 0,54

10.49. Pacmaa tyrpu TypTGypuaK, TOFapacHMOH Ba oJaTH Oyp-
YaKJ/JIH KYHAaJaHT KeCHMJap, WYHHHTIEK YJapHHHT KeCHM siapoJa-
pH TacBHpJaHraH. Arap KeCHM TEKHC/IHTHra HeprneHJHKyJasp Kyu A
HyKTara Kyduarad 6yJca, 6y KeCHMJapHHHT Xap Kalicucuia HelT-
paa VK kannah yragu?
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10.49- macanara oun

J)Kaso6: B Ba C uyKTajap opKaJuu yraid.

10.50. Pacmia TOII YCTYHHUHT KBAaApaT KYHAAaJaHT KeCUMH Tac-
BHpJIaHTAH. YCTyHHH OyillaMacHra CHKaJjHraH Kyd P kecHM SIIpOCH
uerapacuna K nykrara xyhuarad. By nykra OC anarosanga €raju.
A, B, C Ba D nykranapiars Ky4IiaHHIIJIap HUMara TeHr?

. . . . . P
/Kasob: ¢, =0; oB=oD———F—, GC__2F'
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10.51- macanara ong

10.51. Arap kjuwrasp Ke-
CHMJIM AEBOPHHHI KaJHHJHIH
d xuupatica (pacMra Kapaxr),
KyLIITaBp ‘|KeCcHMH SIIPOCH V3
VauamaapuHH KaHjaai yarap-
TUpaan? Arap d Hosraua Kuu-
paiica, yHHUHI uyerapasmii ya-

yaMmJapu KaHaait 6ynanu?

‘g [

JKasob: b, = £; hy =h
3

10.52. Pacmpaa
6yl YCTYHHHHT
KecuMJapu

yuTa HUH
KYHAaJaHT
TacBHPJIAHTaH.

Ynapna muku 6yuuiukaap a) 6yaran sa 6) GyJamarad XoJaJap yuyH

VCTYHJIApAaH Xap KAHCHCHHHHT KeCcUMM siIPOCH V/IAMJIADMHH AHHKJAHT.
/Ka6o6: 1) nun 6y ycrynnappa: a)h, = 2z, = 42,9 oM, b, = Q=

=68cMm; 2) hy =b, = 112,4 c; 3) hy = b, =d, = 72,0 cm;

6) axqut yeryHaapaa; 1) b, = 26,7 oM, by = 50 cM; 2) b, = b, = 66,7cu;

3) hy = ba =d, ®50 cM. Bapua xossiapna xaM W4M Gy KecHmJapaa

KECHM SIIPOCHHHHT YJiaMJapy sIXJHT KecHMJlapiarugaH Katta Gysand.

10.53. Pacmnua

. TACBHPJAHTaH KyHAa/JaHT KecuMJapAaH Xap
KaHCHCH YUYH KE€CHM SIAPOCHHH SCaHI.
JKasob:
ft
‘Z
) |
M ; 1 { ! ;
=T 1 - ]
— ] !
2 L.
rer— e f5) —ee N
Yegnnan om do L - B0 -
b -~ 200 -
i Vi
10.52- macanara oun
7
b4
. r 1
T\ o T ]
i r N
- i ' X Ty \
ST —47 3 = _,‘,, NIRRT s i I
S I 74l 4 Rz o
. = ot
N F Jore\ X I R RN i
Ly 1 | v =L 1 - \\
b . | <f45m-] |
grobed e THER RS
e S —— p—— 20 —
Y 2 J 4

10.53- Macanara ong
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SIAPO KOOPAMHATAaJapH Slapo KoopanHaraJiapu
Kecnm Kecum
Yﬂ zﬂ yq zﬂ

1 0 +2,36M 3 0 +0,467m
+1,44m 0 —+0,242m +0,461m

—1,88 0 -+0,478m 0

—0,676M 0
2 0 40,181 —0,118a +0,253a

0 —0, 144 4 —0,206a 0
+0,268 —0,052 -+0,165a +4-0,354a

32-§. byinama Ba KYHAAJAHr KY4JapHUHT GHP BaKTAAry# TabCHPH

10.54. Ksagpat kyuaananr kecuMu 1X1 M, OGajaHAJuru 5 M
GyATaH FUIITHH YCTYHFa V3 XyCycHil oFupJuru xamaa xydu 80 H/m?
ra TeHr GyJaraH IIaMOJHHUHT OHp TEKHC TaKCHMJaHrau KYyHAAJdaur
60CHMH TabCHP KHJAaAH (pacMra KapaHr). YCTyH TepMacHHHHT
COTMILTHPMA OFUPJHTrH 1,6 ra TeHr. YCTyH acCCHAArH SHI KaTTa Ba
3HI KHYHK CHKYBUH KyWIaHHILJIap KAaTTAJUTHHH aHHKJAHT.

Kasob: o4=—2.-xH/M% op = — 14 kKH/M2.

10.55. luamerpu 15 cm Gyaran Aymasox KyHAaJaHT KeCHMJH
éroy yctyn AB (pacMra kapaHnr) P Kydu Owjan TOPTHJraH KaHaTHH
TYTHO Typajau. YcTyH B kecuMupaH Kucuarau ne6 xucob6aab, ka-
HATHUHT MYMKHH OYyJraH SHr KaTra TapaHrJaHHUIHHH dHHKJAHT.
Erou yuyn iy xyfiunaguran kyuianuuw [o] =100 H/em2.

JKaso6: 787 H.

10.56. Iduamerpn 20 cm 6yaran yctyu epaau 5 M OanaHAAAKAa
uKKH rpynna A Ba B rpynna ropusoHTaJj CHMJApHH TYTHO Typaiu
(pacmra kapaur). Yeryn A rpynna cumaapnal KaOya KHJIaauCaH
ropusonran 3ypukumw 100 Hra, B rpynna cumaapnan KabyJa kuaa-
JUrad ropusontaa 3ypukHw sca 150 H ra renr. Mkkana rpynna-
Jark CHMJIaDHHHT YCTYHra ys3ataiural orupaurag 280 H. Yeryn-
HUHr oFHpaurd 90 H. ¥Yeryu epra xymuaran KOUAArd KyHaaJgaHr
KeCHM/Ja 3HI KaTTa Uy3yBUM Ba HT KaTTa CHKYBUH KyuJaHHLLIAp-
HH aHUKJIAHT,

JKago6:_max o, = 83 H/cm?; max o, = 85,4 H/cm®.

£ . A
“'—{ T 3 }—i—
A
] { a=20cm ‘E
1 | ,
Im . 16 Yt § p
& £ P 1000/
P 7
2 | T 22
== x| 15 3 £=1500

10.55- Macasara oun 10.56- macanara onpg
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10.57. Arap 0ok P=800 H 6yaca, sBenocs-
% nej srapH MaxkKaMJaHral TpyGKaxaru HoOpMaJl
E . KywWIaHHUWHH aHMKJAAaHr (pacMra Kapaur).
- TpyO6KkaHHHT TalUKH AHaMeTpd 24 MM, HYKH
AnametpH 21 mM. TpyGkaHuHr B yyuHH KH-
cuaran ae6 xucobJaHr.
Haso6: 113,9 MH/m2
10.58. Mun 6y KecHK KOHYC WIAaKJHAATH
o \ 3aBoA TpyOGacHHHHT Ganaupauru 32 M, Tpyba
IOKODH KECHMHHHHI TAalIKH JHaMeTpd 2 M,
a4COCHHMHT TamKu auamerpu 3,5 M. eBopu-
HHHI KaJHHJHTH TerHuniHya 25 cMm Ba 1 M.
Tpy6a tepmacuuuur 1 M orupauru 1,6 xH ra rtenr. Tpy6a BepTh-
KaJl NIPOEKUHSICMHHHT 1 M ra TabCHp KHJIaQHraH 3HT KaTTa IIamoJ
KyuduHH anHKJasr. lllamMon tabcupHma Tpy6a acocHua 4y3yBUH Kyu-
Januiaap 6yamatinun. llaMosHHHET TpyGaHMHT AHaMeTpasl KeCHMH
6yfinua G0CHMHHH GHDP TEKHC TAaKCHMJAHTaH Ae6 XHCOOJaHT.
JKaso6: 89,5 H/m2.
10.59. [eBopra MaxkaMJ/JaHaJuraH KPaHHHHT KywWTaBpan G6a.-
Kach BC crofixa DE ra Ba Toptku AC ra mapuupiu GHPHKTHDHJ-
' ran (pacmra kapaur). Arap 110K
17 P=4 xH 6yaca, 6GankaHHHT KyHzxa-
A JIaHI KEeCHMHAAaru 3HI KaTTa HopMal
KYYJaHHIIHH aHHKJIaHT.

/Kaso6: 976 H/cm2.
10.60. [Teropra MaxkaMJjaHaiurat

10.57- macanara ong

—*{f?fh—ﬂfﬂ—— lr

& ww ; KpawHHHT crofikach DE  (onnuuru

[~ a6 Qlr—erd Macanajard pacMra KapaHr) HKKHTa

£ p mBengep Ne 16 gau uGopart; wBeJ-
Net6 JepJsap neBopu OGup-OupHra naiBaHn-
JaHrad. Jesopjap TeKHCJHIH 4H3Ma

10.59- macanara onn TekHcsanrura napannen. CTOHKaHMHT

KYyHAalaHr KeCHMHOaru GeBocHTa A HyKTa OCTHAa JKOHJalIran Ke-
CHMIAaru sHr KaTTa CHKYBYH KyuJaHHwHd aHugjaadr. IOk P=4 xH
C nykraga ne6 xucoGmaaHr.

JKaso6: 557 Hfcm?2. .

10.61. ToMonaapunuur HucGatu h:b=15 6yaran Tyrpu TypT-
Oypuak KyHAaJaHr KeCHMJIH €érou lunpenres OasJkKacH Y4JapuaaH
IapHUPJAU TassHUG TypanW, y TEHT TaKCHMJAHTaH I0K OHJIaH IOK-
JaHrad (pacMmra Kapanr). Arap #ya KyHHJIaQHraH Ky4JaHal
100 H/em? 6yaca, Ganka KYHIaJNaHT KeCHMH yJadaMJapuHH XaMla
[6] =1200 H/cMm2? 6yaca, nyaar roprkunap AD Ba DB anaMeTpuHy
auukaaur., Banka AB nunr C kecumupga wapHup 6op ne6 XucoO-
JIQHT:

JKaeob: h=176 cm; b=11,7 c™; d=12,6 mm.

10.62. Yurup épmamupa érou Ganka AB ycTHza 10K Q=1“KH
CHPNAHTHPHG CyApaJMoKAa (pacMra Kapawr). baaka TyFpu TypT-
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g = 50001
T

10.61- macanara oup 10.62- Macanara oun

6ypuak xkecuMan (OGanaugnurg h=30 cM, sud b=10 cM, KyJouHu
[ =6 M) 10k Gnsian 6anka opacHAard HIUKAJAHHLI KO3()(HUHEHTH-
HH f=0,4 ne6 xucoGusanr. Baskaga 3HT KaTTa CHKYBYH KYUJaHHMI
XOCHJ OYy/aajurad IOK Ba3HATHHH Ba LIy KyYJaHUII KaTTaJUTHHH
aHukJaaHr. IOk Q Hu TYNMIaHraH, YHFHP TPOCHHHUHT KYYHHH IOK OCTH
caTXHaa xyfuarad ne6 xucoGJiaHr,

Kasob: x = 2,97 M; 0., = 99,3 H/cm2.

10.63. IOuamerpu 6 cM Jqu TpyGKa IONKa pe3HHAJAAHTaH MaTO-
JaH KHJMHraH Oynau6, ywrapugaH eaumiaab énuuitHpunarad. Tpy6-
kara 1,2 arM. 6ocuM octHaa (armochepa GocHMmHra KyuIHMua pa-
BHLILA) XaBo Xa#jpanrad. Tpybka yunapu Gup-6upunan 30 cM Hapu
TYprad TasHu4Jap YCTHra KyHHJAraH Ba KyJou ypracuja TymJIaHraH
Kyu P 6uiaH 10KjaHraq.

Tpy6bxa KecHMHHHHr OMDOpP HYKTACHAa CHKYBYM KyuyJaHHULLIAP
nafigo 6ynagural nafitraua srujulira Huiiaigu ne6 xuco6aab, P
KYYHHHHT SHT KaTtTa Hya KyHHaagH-
raH KuiiMaTuHu anukiaHr. Kyu Ba
TastHY DPeaKUHsSJIaDHHHT MaxaJJHi o 7 ‘*\p
GOCHMAAPHHU XHCOOTa OJIMAHT. i ~y X

ago6: 3,39 H. <

10.64. Tyrpu Typ16ypuak KyH--
Jlajiailr KecHMJIH THPCaKJIH CcTep-
JKCHb JeBOpra KHCTHPUO KYHHJTaH. .
Y ukkHTa Tymiaurad kyu P; Ba P, ‘
6usaH I0KJaHraH (pacMra Kapasr).
Crep:KeHHHHr Xap OHp YyuacT-
KacH YyYyH 3TyBYH MOMEHT 3MIopajlapHHH sCcaHr XaMmjaa 3HC
KaTTa HOpPMaJ KYuJaHHULIapHH aHHKJaHr. P;=360 H, P,=7200 H,
[=50cMm, a=30 cM, h=6 cM, b=4 cM, a=60°,

JKaeo6: o, = 358 Hlem?; o, = 1078 H/cm®.

10.65. Yaynaurn [ 6yaran AB 6anka kst ypHAaTHATAH. YHHHT
C KecuMHra BepTHKaJ iyHadraw Tymawrai Kyu P gyiuaras
(pacmra kapaur), Banka y3yuauru G6yfinda ysrapafurad 3TYBYH
MOMeHT Ba OyiiamMa Kydaap smiopanapudd scadr. lOxgopu uiap-
HHDJIH TAaSHYHHMHT Xap XuJ JKOMJaWHIl BapHaHTJIAPH YYYH 3HT.
KaTra 4Yy3yBuM Ba CHKYBYHM KydWIaHHILIAp KAaTTAJHTHHH aHHKJIAHT.
Kynnanaur KeCHMHHHT XWJIM Ba YHHHT yJayaMaapu, Gaaka y3yH-
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10.65- Macanara oup

JIMTH, IOKJaHHUIIHHHT Ba3HATH Ba KaTTaJHCH 2KalBajla KypcaTuj-
rai. Bynna xkaBo6nap Xam Gepuaran. XaMma Xoanapaa Xam 6aJ-
KaHuHr OaJlaHAJIHIH KYYJapHHHr Ta’bCHp HYHaAHIUMra mnapaJJed.

10.65- macaraza

KasoG
TapTtu6 [Kecum xuanapu Ba $auamnapu| I cm [a, cm | H, cm | P, |IOKopH Ta- |3ur xatra Kyu-
HOMepH KH | Y Bapu- |{sarumnap cs?
aHTH T
1 Pl 3 4 5 6 7 yPa, I CHK.
1 ¥ a 86,0 | 87,0
2 3 180 | 80 150 (2] 6 81,9 { 91,2
3 S . 80,1 | 93,0
f
Gir e
4 a 1271 | 1357
? 160 60| 140 |10 | 6 1142 | 1486
g Neea e 1102 | 1526

10.66. Koncosn Gaaka y3apo Ma)gKa,MJIa*I-.II‘aH TEHT €HJHMac HK-
KHTa OypYaKJUKAAH TY3WITaH (pacMra KapaHr). YHra HKKHTa Ky4
Tabcup Kuaagu: P;=20 xkH, 6y kyu x ykura mnapaJsnen 6yaub,
GaJKaHMHT 3DKHH YYHMra KecuM OGajlaHiJjIHTH ypTacura KyHuiaras
(K nykraga) xampa P,;=750 H. By Kyununr x yKHra neprneHiHKY-
Jap HyHaauuy 6aska ypTa KeCHMUHMHT 3THJIMII MapKa3u OPKaJaH
yranu. Hefitpan uusuguuur Basustunu Xamaa A, B Ba C uykra
JiapiaTH HopMaJl KyuwlaHHIIap KuAMaTHHE (KHCHJTAaH KeCHMAArH)
LIYHHHTJEK 6ajKa 3PKHH YUYHHHHT OFUPJMK MapKasu O HHHT TYaH
CHJIXKHUIMHKM aHHKJaHT., Dankauunr yaynaurn [=2 a.

Euumnu mexwupuut yayn mavaymomaap. KucuiaraH KecHMIarm Kywiap: N =
= 20.000H, M, = 48400H cm Ba M, = 75000 H cM. Kucuiran KecHMHHHI HCTan-
Yan HyKrachpari HopMan Kyunammuwiap ymey dopmyna GyRMua xucobaamaim: © =
= 450,5 — 54,52 — 153y. O HyKTaHMHT TYIMK CHDKHWK SICOBYMNADHHH KyMHIarH
dopMysagaH TonaMu3:
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10.66- macanara oun 10.67- macanara oua

ix= [f[-l'l ’ /ry=458ﬁzls ’ f;= Puzpl? .
_ EJ, 8EJ,
JRasob: a,=294 cv; a,=826cm; o, =1578 H/em?;, op=

= — 1177 H/ewm?; o, =964 Hlem® Ba f=V 2424 f2 =
=10,045% 4 0,642 + 0,545% = 0,839 cw.

10.67. Pacmaa TacBHpJaHraH CTOHKaJapHH KyHAaJaHr KECHM-
HuHr C Hykracura gyiuaran Ps; Kyy cukagu. Croiika Kydaap P; Ba
Py tabcupuaa sruaand. Kyunap TabCHpHHUHT GOFJIMKMACJHK NPHH-
LHOHHY KYJ1alw MyMKuH fe6 Xuco6aa6 croiika Gajanaiury 6yiuda
STYBYH MOMEHTHHHI y3rapdll SMIOPACHHH SCAHT XaMia CTOHKaHUHT
XaB(JH KeCHMHAA 3HT KaTTa Yy3yBUH Ba CHKYBUH Ky4YJaHHIIJIApHH
aHugJIaHr. KyHpanaHr KecHM XHiiapd Ba yauamiapH, IOKJIaHHII-
JIADHHHT Ba3HATH Ba KATTAJIHIH XKaABajja KeJTHPHUJIraH, XKaaBaJjajla
XKapobsap xaM Gepuarau.

10.67- macaraza

Tap- Y.uqm:_:ap. ‘ XOKJlai:(Pll’{mJlap K ano6
THG K?Hllan;m' KeCHM XuJu ,
Home- Ba yavaMaapu
AC 7To0- (BD TO-
pu as a, ‘ P, ! P, l E, MoHza | monpa
! v
1 C'Aﬁfz-—‘-jg’ ’ 120| 80 |0,5|0,6}0,9|—80,8-+69,0

~—20cr ~| -f

60 | 130 | 1,2 1 1,0 | 4,0 [+50,9] 76,4

CA g]a
3 %——v—\g 90 | 140 | 2,0 | 4,0 | 5,0 [+964 |—1251
N2 24

19—388 289



10.68. Pacmaa cxeMa-
l'? I THK Tapsjia KajiTa CTOHKa-
N

[N

g Jap Ba yJap KVHAaJaHr
! F ral| KeCHMJIaDHHHHT Xap XHJ
T
vz

BapHaHTJIapd TacBHDJAH-
] raH. Xap Ka#cu cTOHKaHHHT
R IOKOpH yuura 6yinama cu-
N KYBUH Ky4 P; 1okJjaHraH,
Y K wuykrara Kyiuiarad.
By nykraga siHa KyHAaanaHr
Kyu P, xam TabcHp KHJa-
IH, YHHHT TabCcHp HyHaJH-
IIM KEeCHMHHHT  3THJIHIH
MapkasHu OpKaJld VTaiH.

Crofikagaru sHr Karra
HOpMaJ KYWJIaHHIIHH aHHK-
JIAHT, YHHHI acOCHAarH Ke-
cuMpa Hefitpan YK Basus-
tunu xamaa A, B, C sa D
HyKTajapia HOpMaJad Kyu-
JaHHINJapHH TOIHHF, Hel-
TpaJ VK HcTajaraH KyHnaa-
naHr Kecumaa yraaurau H
HyKTa KOOpJAHHATaJapDHHH
KYpCaTHHT, IONKa AeBOPJH
CTOHKAJapHHHT  STHJHII-
Oypaauin peOpMauHsIapDHHH XHCOOra OJIMaHT.

IOxknap P, Ba P, HHHr KuifiMaTiapu XaKHAaTH MabJyMOTJap
XKajJBaJja KeJTHDUJraH, KalBaaja KaBobsap xaM GepHJraH.

10.68- macaraza oud

10.68- macanara oun

Xaso6
,ﬁe::;; P,, xH |P,, xH UA °B °C OD
9y, M 8, M MlTa| MITa | Mia | Mia | Omaxt M8
1 1,8 0,16 |4+1,81|—1,78/—10,26|+42, 14{-+7,76{—4,64 10,26
2 . 2,5 0,30 {4-1,13|-+-4,05-—8,84{-+6,88{+1,40{—3,17 9,14
3 12 2 —14,8—1,66—10,45{—153,2|-+-56,5|+105,! 162,5
4 6 1 —13,7|-+1,47|4+-26,8/—5,7 |—106,3]—73,8 112,5

bapua xomnappa xam H HykTa KoopauHaTanapu Y, =0 Ba 2, =a,
ra TeHr.

10.69. KynzanaHr KMDKHMH pacMja TacBUDJAHTaH TOWI TWPaK Je-
BOD TYNPOK YIOMHHH TYTHO Typanu. leBOPHMHI COJIHIITHPMA OFHPJIHIH
1,8 ra rtenr. TynpoxHuHr GOCHMH rOpH30OHTaJ HyHajran OYJm6, OeBop
Gananpyury 6yhnda yd6ypyak KOHYHHTA Kypa TaKCHMJAHTaH: acocura
3Hr KarTa 6OoCHM TYFPH KeJaiH. Gmar = 1,5 KH/M?. [leBop acocunaru
3HI' KAaTTa Ba SHI KHYMK CHKYBYM KYUY/JAHHIUHH aHHKJIAHT.
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Euum. Hesop yayumiru 6fiimua | M KoftvH axpaTHO a=q8m
onamu3. HesophuHr Gy KOAMHH MNACTKH YYHIaH KHCHI- l,.’,
raH, TYNpoK OOCHMHJAH 3TWIafiMrad Ba ¥3 OFHpPJIHruial *

CHKMRanuran ryna cupathaa Kapam Mymxuu. esop aco- | =N

CHAAa FyNAHMHT KeCHUMH SHT SypHKKaH Oyaain. Dy kecum- l¢§ I A¢Y

JarH SHT KarTa BA 3HT KHUMK CHKYBYH KyulauHmzRapuu Y ; =
]

Kyinnarn QopMynajan xucoGraul MYMKHH: o
om — — TEE g
B amd FumW.

@t Kyu N neBOPHHMHT aXPaTHG OJNMHraH 'KMCMHHHHT XY-
cycuit orupaurdra Tedr: N = Qq -+ Q,, Gynaa Q, — Gyp-

=7
S
PN
N\—‘Q
¥N
> 5|
SELJEF
£

4aK MPH3MAHHHT OFHPJHTH, |Qp— TYpTOYypYaK NPH3MaHHHT £ 1.2,
OFHDJIUTH. A ;_Z_Q,EZ_A ¥4

1
Q= 51 h(p—a) lyp= -5- 4,5 (2—0,8) = 4,86xH, 10.69- macanara oug

[ )
Q; = hal-y = 4,5-0.8-1.1,8 = 6,48kH,

6yarananrs yuyn N 4,864-6,48=11,34 xH.
Srypun MoMeHT M oFupankaap Qp Ba Q2 HHHN Kyw]apH MOMEHT/IapH HAUFHHIMCHra
XaMaa TYNPOK GOCHMHHHHT TEHT' TAbCHP 3TYBUHCH H HHHI IEBOp acOcH MapKasHi

¥XH aTpodHAari MOMEHT/]ap AHFHHIHCHIA TEHT.

b— b b — ‘h h
M=0Q (a‘l“ 3 = )—Qz'—_a‘+ ?ﬂ‘_‘ix____s_ == 4,86.0,2 — 6,48 X

r) 2 2
1,5-4,5 45
X064+ ——— .—— =2.15 kHwm,
2 3
b2 1.22
F=bl=2.1=2M2Ba W= W,= iﬁ—' =5 = 0,67m3,

Mynaaft Kuaus,
11,34 _ 2,15
e = - F Y A 5,67 F 3,22kH/M? 0y = 04 = — 899xH/M?,

Opin = O = — 245 kKH/M3.

[of

10.70. Pacmpa OGanaspaura 7 M Ju GETOH TYFOHHHHI KyHAa-
JaHI KeCHMH HKKH BapHaHTIa TAacCBHDJIAHraH. DeTOHHHMHT COJuIL-
THPMa OFHPJHIHHH 2 ra TeHr ae6 oJiHG, TYFOHHHHI 3apyp SHHHH
(a, Ba ap) myHzait TaHJall KePaKKH, YHHHT acOCHIa 4y3yBUH Kyu-
Jap xocuJs GyJIMAacuu.

Kaeob: a, = 3,93 M, a, = 3,52 M.

;ﬁ"“ M -

10.70- macanara ounz
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10.71. Tlnauga gus 6yaraH TOWI KYOPHK
TasHYH (pacMra XapaHr') IOKOPH KeCHMHJa
sepTHkan kKyu P=100 kH (xynpuk Kynouu
Ba KYNPHKAAH YTaéTraH NOe3JHHUHT OFHPJIHTH)
_6unan 1okjaaurad. By ok O uwykrara Kyiui-
'rad. TagHu siHa KecHMH TOMOHJapu AB ma
CD ra napanney ropusontan Kyu P,=20 xH
! (MOe3XHUHT TOPMO3JAHHII KyuH) OHaan XaM
T IoKnaHrad, TasiHY TepMaCHHHHT XaXMHH

' s
12m —_—

- orapaura 2 kH/m3 ra teur. Taauu kyunanaur
"KecHMy OGoll 4 Ba U HHEPUHs VKJAPUHHHT Ba-
3UATH pacmfa KypcatwiraH. J, = 8,94 M* pa
J, = 33,4 m*. TasiHuHHHT acoCHarH TOPH30HTaJ
KeCHMJa 3HI' KaTTa Ba SHI' KHYMK CHKYBYH KYy~

/69)¢ JIAHWIWIADHU aHUKJTAHT .
}Kaeog: omax/=2- 0 ,=—59,5 kH/™M? o, =
0. = — 2,4 xkH/m2.
8 P/ c ’
4 lfﬂ/:f;{ arf==
10.71- Macanara oug 33- §. 3ruaum Ba Oypanuu

10.72. Banra MKKHTA IIKHB YTKasWaraH (pacM, a ra Kapasr),
IIKHBJap OPKaJH TacMajap TalLIaHraH; TacMaJaDHUHT TapMoOKJia-
pu 6up-6upHura napaJjsen 0ynu6, GUPHHYM WKuUBAA ropusonrtra 30°
Oyp4yak OCTHIAA, HKKHHUM IWIKHBAA 45° 6ypuak OCTHAA KHS; OHPUHUH
IIKHBAAH TacMa 3JIeKTP MoTopaaH 6GopaaH, 0y TacMaza KeTyBYM
TapMOKJAard 3ypHKHII KeJYBUH TAapMOKIATrHAAH HKKH MapTa KaTra.
HMKKHHYH WIKHBAAH TacMa CTaHOKKa Gopand. By Tacmana kKeJayBYH
TapMOKIAaru 3YPHKHII KeTYBUH TAPMOKAArHAaH MKKH MapTa KaTra.
Cranoxkuunr gyesatu 100 o. x. Ban 200 aiia/MuH Te3JHKAa alisa-
HaaM., TypTHHuUM MycTaxKaMJIHK Hasapuscunan doiirananub, BaJj-

HHHT 3apyp AHAMeTPUHH aHHKJAHr. VIya KylAunanurad KydJaHHLI
800 H/cm2.

E «u m.Ban srunanu, WKHBJAAD OpAacHAArH VHHHT KHCMH 3ca Gypananu. Bypos-

9 MOMEHT KyHHAarn ¢opMyJiafaH aHMKJIaHALH:
2250 2250-100

0= = 3,14.200
Bupuuad WKMBra KMAAHPHJTAH TACMAHWHT KETYBUH @ TAPMOFHHWHI TapaHIJIHTHHH
t; 6unan GearHnafiMus, WIYHAA KeJNyBYH TAPMOKHMHT TapaHrjura 2 f, ra tesr 63-

nanu. Dlkusun afinantupaérrad Ba 6ypoBun MoMent Mg ra Tenr OyaraH  MOMeHT
ydyH

=358 H.Mm.

1
Ml = M5 = 5‘ D]_tl;

Oynna D; — GHDHHUM LIKHB JHaMeTpH, GyHJaH
2M-  2-35800

= = = 895H;
Dy 80
Hxkuuun mkuMB yuyH aiidaH
=2 _ 2380 gy,
T D, 100

292



e 75t 75 8 afuli.ﬁ

S R S
' ; LNl é T/A [
o = —
f'| (]
X [
{ S L D
, Io-/ﬂm
!
d lb’epmzmla/ro /778!:/[/70,1! %
'.%50/7 A '=2716001

|

1 =190l lﬂ’—/x/ﬁaﬁ
*/y jf//a,aacu !

I_1x
SPRE
Y 4R

I
!
5/ Tapusonmans m'e’/(umwr
7= )

i
ts
|
'/
|
_}_ 1, JPOLY_ )
|
L
|

153501 l B"=23250H
x —_
=
§[ A’ﬂmﬂm :[%
S N
- . ~
I !

!
|
[
I
!

2550/m

i,

|
|
!

x

| S2ybunt momermrunez
J Y
' uuzum?u rmaoacy
i

(LA &

10.72- macanara ong

1781011

lyupgafi Kuu6, WKHBAAP YTKA3WATraH KecHMAapia Baj KHsl Kywiap 6GHjaH IOKJaH-
ram:

Ry=3t; =3-805 =92685H Ba R,=3fy=3.716 = 2148 H.

Bynnan Tamkapu, yiia KecHMJapla IIKHBJAADHHHT OFHDJHTHTa TEHT BePTHKaJ
Kyu1ap: Q,;=80 H Ba Q;=120 H rabcup xunaau.

Jur karTa 6ypoBuH MOMEHTHH XHcOGJalll YYyH OJJHH BEPTHKaJ Ba FOPH3OHTaJ
TeKHCAUKIapAard OYypPOBYUM MOMEHTJApHH aHHMKJaiiMus. ByHuur yuyd kyunap R
Ba R; HH BepTHKan Ba FOPH3OHTAJ TAlKHUJ 3TYBUHJapra axpaTtaMmns. BeprhKan
TZIIKHJ ITYBYHJIADHH LUKHBJIADHHHT OFHPJHKJApU Guiau Kymwamua. Hlynna Gupun-
YH IUKMBAAH TYIIaJHraH BePTHKaA 10K KyAuaarura tesr Gyaalu:

Pj= Q,+ R,sin30° = 80 - 2685.0,5 = 1423 H.
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Hkxuuun wkuspan sca

P;= Qg+ R;sin45° = 120 - 2148-0,707 = 1639H.
Bupuuus wkHBIaH TyLIafuran ropH3OHTAN IOK KyHHIArHra TeHT:

P;= R00s30° == 2685¢0,866 = 2365H.
Vkkunun ukHBAaH 3ca

Pj= Ry,c0s45° = 2148+0,707 = 1519H.
Bynzna 1oknap P; Ba P; Kapama- Kaplid TOMOHra HyHaarar (pacM, 6 ra Kapasr).
Beprukan Texucsvkna TabCHp KWIATMIaH IOKJAap P,' Ba P; YYyH OJAAMfl ycyana

PeaKUUATaPHH  AHHKJIAKMHS: A’=2716H Ba B’ =345 H, srysum MoMeHT/Iap
M, = M, smopacuny sicaiiMus (pacM, 6 ra xapadr). XyAd WIyHra yxinamr, ropH3oH-
Tall TeKHCIHK]a TabCHD KHJIaJUraH ICKJap Pl" Ba P; IaH TasiHY peaklHAJapHW aHHK-
nafimus: A” = 2341H Ba B” = 1535H, sryBun MOMeHT.Iap M; =M, 3mopanapusH

sicafiMH3 (pacM, 8 ra KapaHr).

Hatuxasuit srysun MoMent A Tasuufa €k C KecHMAa 3HT KaTTa KHfiMartra
IPYIIHINH MYMKHH, YyHKH MKKaJa MOMEHTJAap 3MOpajapH yulapH Iy KecHMJapia
€TraH CHHMK YHSHKJIapaaH uGopaT. By kKecumaapia HaTHXaBHA MOMEHT KHAMAaT

KyAngarura Tesr:
My =7V (M) + (M2 =V 7112 4 1163 = 1363H. u.

Mg =V (Mp+Mpp =1V 2592 4 11512 = 1181 Hom.

Mynpati kunu6, kecum A xaBbau KecuM XHcoGianand. Haruxkasnuii sTyBIH MOMeERT

STIOPACH pacM, 2 Aa KeJTHPHIraH,
Typrumun MycTaxkaMJHK Hasapusch GyiiHua XHCOOHA MOMEHT Kyfiunarura Telr:

Myncos =V M%+0,75M2 =V 13692 --0,75.3582 = 1398Hw.

Bannuur sapyp amamerpui¥ Kyiiuiarn (opMysanaH TOMaMH3:
3 3
R VIR YL R
n [o] 3,14.800

10.73. Jlymasiox KyHIaJaHr KeCHMJH SXJHT NynaTt Baj XaBQJH
kecumaa GypoBun MomeHT Mg =10 kHm Ba sryBun MoMeHT Mz=
=12 xHM Tabcupupa Typalid. YUHHUH MYCTaXKaMJHMK Ha3apHSCH-
ra xypa MycTaxkKaMJHK IIapTHIAH 3apyp BaJ JHAMETPHHH aHHK-
aanr. VIyn xViimaaauran kyuiawum [o] =80 xH/m% Arap xHcoG-
HH TYPTHHYM MYCTaXKaMJHK Hasapuscunad ¢oifanaHuG 6axapHa-
rasfia BaJHHHT AHaMeTPH KaHAal G6YJIHIIN Kepak 3au?
© J)Kaso6: 126 MMm; 124 mwm,

10.74. lyuku puaMerpu TawkH JgueamerpHuudr 0.6 yayuinsn
TalUKHJ KHJIMIIE Kepak OyxaradH wud Oy nynar Baa XxaBhau Ke-
cuMJa 3ryBud MoMeHT Ms =9 kHM Ba 6ypoBuu moMeHT M 5 =12 kHm
Ta’bCHpHra yupa#iau. Arap #yan gy#unagurad kywianum {o] =
=1200 H/cm? 6ysca Ba 3HT KaTTa yPHHMA KyWIaHHIUJIAp HasapHs-
cHiaH QoliganaHuica, BaJHHHT TAallKH Ba HYKH JAHAMETPJaDHHH

AHMUKJIAHT.
JKaso6: 245 mmMm, 147 MM.
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10.76- macanara oun 10.77- macanara oug

10.75. Tawkn nuamerpu 160 MM Ba wuuku auamerpu 100 mMm
6yaran wud OYUI uysiH BaJHMHr adunanum Tednurd 100 afa/mun
6yau6, 200 o. x. KyBBaT y3atalnd. TassHY NOALIMIIHHKIApP OpacHAary
micoda 1,2 m. llly macoda ypracuiaa Baara KyHAaJaHr TyIJIaHTaH
kyy 3 kH kyiuaran. Mkkunup MycTaxkaMJHK Ha3apHSICHAAH (oi-
naJaHub, BaJHHHT XaB(JH KeCHMHIArH 3HT KaTTa XHCOGHH Kyd4Ja-
HUM KUAMaTHHU aHMKJaHr, p=0,25.

XKaso6: 409 H/cm2.

10.76. lymasoK KYHZAJaHr KeCHUMJM nyJjat crepxenb AB paru
3HT Karra XHCOOHMil KYWIAHHIIHK AHHKJAHT. ¥ HMKKH OHp XHJ IOK
P=100 H 6unau woxknauras. IOxnap pacmMza KypcaTnirasjiex Ky-
finarad. Arap Iokaapaad 6upH oaHb6 KyHuica, cTepXKeHAAarH 3HT
KaTTa XUCOOMH KyusnaHHu HUMara TeHr 6yaaau? Typrundu mycrax-
KaMJHK HasapusacujaaH GoifaNaHUHT,

Xaso6: 1273 H/cM?, 1518 H/cm2,

10.77. TIynaT THpcakauk crepxenb ABC pacmpia xypcaTHJATaH-
IeK MaxkamJjaaHrad. AB KUCMHHHMHIT JYMaJoK KYHAaJaHI KeCHMH
nuamerpd 125 mMm. 2 kH kyu M HykTanga uu3Ma TEKHCJUTHra nep-
NeHAMKYAAp Kyfinaran. KyHoananr KkyusapHUHT ypHHMA KyuJaHHIU-
JapHHH XHcobra osaMail, sur xaBduaum Hykta M parn Gomr KyuJa-
HMUIIADHH XaMAa YYHHYH Ba TYPTHHYM MYCTaXKaMJHK Ha3apHsiia-

pu 6yiinua xucOOHI KydJaHHILIAD-
HH aHHKJIaHT.

70 =~ JKasos: o, =451 H/em?; o, =
| ) — 54 H/ev?;, o, = 505 H/ew?,
I 5 I L & - _ . :
. 1 [ I 0,y =480 H/em
1
‘ 60 —
Eryampap cr du
o |l
® }
‘ o =80mm
|
AP
10.78- macanara oun 10.79- Macanara oul
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10.78. Mya Gearucu tawku nxamerpd 80 MM GyaraH wuu 6ym
AyMaJloK CTOMKara MaxkKaMJaHrad (pacMra KapaHr). Y4HHYM *ycC-
TaXKaMJIHK HasapHscHaan ¢oinananub, cTofiKka NJeBOPUHHHT KaJHH-
JIMTHHH aHuKJAaHr. VIyn kyHunanpwran kyunanuw [o] =800 H/¢m2,
Gesrura TabCHp KHJIAAMTaH 3HT Karra WwaMmosa Kyun 150 H/m?2,

/Kaso6: 2,36 MM~2,4 MM.

10.79. Dur KarTa YpHHMa KyuJaHHUIAap Hasapuscura xypa
MyCTaXKaMJIMK 1IapTHAAaH KeJu6 4HKHO, FajTaK €plaMHulia KyTapHlI
MYMKHH OyJaran sHC Katra Hya Ky#ujgaguraH ok P KufiMaTHHH
AHUKJAHT (pacMra KapaHnr). FaiTak BaJIHHHHT JAYMaJOK KyHAa-
JaHr kecuMH auamerpH 30 mM. Ban Matepnaau yuyn Hya xyinaa-
Aurad xyujaanum [o] =800 H/cm2.

Kaso6: 79 H.

10.80. Mkknra 6up xun wkuB A Ba B Bamra yTkasuaran (pacu-
ra xapasr). 100 afa/mun ga erakud wkus A 10 o. k. yzaranh.
A WIKHBRArH TaCMaHUHT MKKajla TAPMOFH TOpH30HTaJ, B IIKHBJA-
THHHKHA BepTHKaJs. TacMajapHuHr TapaHryuru: Tp=150 H, T1>T,,

N

L
14 ]
ie J

b Gt mmimieme B ——50n| 25007 b L ~

[} ! | i /;7 fe— (7 J

A L |

C——t ¢ n &‘ 4 _///
m SAr - Wf/ 6@;
b4 b |
% ‘ A
10.80- macanara oun, 10.81- Macanara oug

UWIKHBJAPHUHT jpHaMeTpd 60 c¢M ra TeHr. YUHHYH MyCTaXKaMJIHK
Ha3apHsICHTa Kypa MYCTAaXKaMJIHK WIApTHAAH KeJu6 4YMKHO, BaJj-
HHHT 3apyp AHAaMeTPHHH aHHKJaHr. F1ya KyHuaIaauran KyuJaHurul
[c] =800 H/cm2.

/Kago6: 60 mm.

10.81. Ksagpar kecumsau nynar 6pyc AB HUHI HKKaJa YUH KH-
CHJIraH, KecuM yauamsapu 20X 20 MM, KyJaoyHHHT YpTacu [=160 cMm
na Opycra Xypau yilaHieK KecuMJ myJar nonepeunHa CD wmax-
KaMJIaHTAH. YHHHT y3YHJIHTH @a=30 cM. YHHHT 5pKuH yuura P=30 H’
Ky4 Ky#inaran (pacmMra Kapaur). DHr KaTTa ypHHMa KywIaHHIJIap
HasapuscHra Kypa Opycok AB Ba monepeunHa CD paru XucoOu
KyWIaHHLIVIaDHH aHHKJaHr Xamia P Kyu TabCHpH HyHanumuaa
HYKTAHHHT KaHYa CHJIKHIIWHH TOIHHT.

HKasob: o,, =704 Hiem?; o, = 675 Hiem?; f = 9,4 mu.

10.82. IlunuHADHK THIIIK y3aTMa Baju AB HHHI QHaMeTpHHH
aHukJaHr (pacmra xapaHdr). Tumum rungupax I pard GypoBUH
MoMeHT 30 H-ra Ttenr. TypTHHUM MyCTaxXKaMJHK Ha3apHACHAAH
Goinananunr. THWIM FHAQMpPAKIADHUHT XyCyCHil OFHPJHKJApPHHH
xucobra oamanr. Miyn Kyiuaaguran kyunawuw [o] =800 H/cm2.
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10.82- macanara oujg 10.83- macanara ouj

YuyHYH MycTaXKaMJIHK Has3apHscu ACOCHAA BAJHHHI JHaMETPHHH
KaHua OJIHLI KepaK 3JH?

JKaso6: 56,2 MM; 57,8 MM.

10.83. Tawku pguamerpy 80 MM Ba [AEBOPHHHHT KaJHHJIHTH
5 MM Oyjran RiopaJiOMHHAA TpyOa y3yHJMTH OGyHHYa TEKHC TakK-
CUMJIaHTaH MOMeHTJIap TabcupHaa Gypasazu m=30 HM/M xamna
TEHT TAKCHMJAHTaH KYHAAJaHT 10K Tabcupuia srmaann ¢=20 H/m
(pacmMra KapaHr). YUHHYH MYCTaxXKaMJIHK Ha3apHACHra Kypa Tpy-
GauuHr xaBdJH KeCHMHIArH XMCOOGHH Ky4YJaHHIUHH aHHKJAaHT XaM-
Ja 3HI' KaTra 3THJAHW Ba Oypasuill 6ypuyarHHH TOIMHT,

Xasob: o, o =612 Hlew?, f = 3,48 cm; @ = 0,03 pan = 1°43,3’
10.84. 2ur karta ypHHMa KyuJaHHIIJap Has3apuscuaad ¢oina-

JiaHub, pacMIa CXeMaTHK Tap3la TaCBHPJIAHTAaH KPHBOLIMILIM Me-
XaHU3MHHHT Baju G6ViiHM, lWIYeKaJapu Ba MOTHJIA OYHHM yuuamja-

l P Koubowwun uqeracy

@:& 895 x/m
bN

N, mopacy

L‘;"@ " 179ttt
- a
A ompacy % __Y_FOT AL M mopacu
X | S #
é‘. 537l 1 X 3
T FoF ——1S  Bandjira
SR T T 4, smgpacu
4, nopacy E[ !’”’ ’?"H —sft 1, gpac
BRI b ‘
% _aadtid i}lli‘ !S
g b rz’
il 4 ’

10.84- macanara ouz
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PHHH aHHKJAHT, P Ky4YMHHHI Ba NMOALIMMNHHKJIApAATH peaKUusiIap-
HHHT TabCHP HYHAJHIUH KDHUBOLIKN TEKHUCJHIHIa NEpPIeHIHKYJSp.
n=200 afin/MHH xa ABHraTeNaH y3aTHIaguraH gyssar N=>50 o. k.
Nyn kyAunaguray kyunanum [o] =800 H/cm2, R=30 cM, a;=18 cM,
a;==15 cmM.

Equm. Moment Mg Ba Kyu P KHiimariapuus ¢opMyJanapial TONamus:

N 50 Ms 17900
Mg = 71620 — = 71620 = = 17900 Hu za P="

=597 H.
200 R 30

.

P
Kecem D paru rasHg peaxuust r ra TeH.

CD yuactkana Ban GY#HH OypasHII Ba STHJHII TabCHpPUra yupafizn., By yuact-
Kagard 6ypoBuu MOMeHT Yyarapmac 6yiH6, Mg == 17900H-CM, 3ryBUM MOMEHT YH3HK/IH
KOHYH OyfHua ysrapagH Ba C KecHMIa SHT KaTTa KHiMaTra spHwand. Bymma: M, =

—— max __ —_
= M s =3 ay =
nait kuan6, C xecHM Xaphuu xucoGNaHal YuHHUH MYCTaXKaMNHK Ha3apusiCHra xypa
MYCTaXKaMJIHK IAPTHAAH KeJHG 4HKHO,

2 -18 =5370 H-cm (pacmparn M smopara Kapawr), Iyn-

1 I—
Oxncos = Vy VMi + Mtzi <ol

Jemak,

3 3 e
392 —— 32
. [R— =3 ——— 53702 ]79 2 o 6,2 .
4= ]/ x [o] vV M+ M ‘/ 3,14.800 4 + 17900 -

Peakuuss D nu Ba xywiap xybtn M, un C xecumra Kﬁ}mpnﬁ, KDHBOLUMIN Ilye-
Kacy §xaM§6ypajnill Ba XaM 3ruammra yupawwsd kypamm3, Illueka 6yfimua 6GypoBun
indties,

MOMeHT VarapMaiign, y Mp = ry a; = 5370 HcM ra TeHr, 3ryBud MOMEHT 3Ca UH-
{79l ¢ ) .

3HK/IR KOHYH G¥finua y3rapany Ba C KeCHMIaH B Kecumra TOMOH [KHUpaiinG Gopaiu.

P
Crrecumaa™M; =s Mg == 17900 Hem, B kecumpa sca M, = My = > R = 17900 —

£ 597
— §z—--SO =='8950 H-cM. (pacmiaru M amopara kapawnr). lllyunafi kanu6, C  kecHm

XaBdau 5KaH, DryBuR MOMEHT KDHBOIUMI IIYEKACHHHHT SHT KATTa GHKDJHK TeKHCJH-
THAA TABCHP KHATAHJIACH yuyH C KeCHMIATH 3HT KaTTa XMCOOHIt KyUNaHHilZ YKHAATH
K nykrama 6yagau. By_epiaa

My  6M, 6,17900 17190

W= W, T e T b @sbe . (0%
Ms Ms 5370 6380
. —y — 0,766 -
W=V e Ve 0,6456% 63

% = 2,5 6yaranga B = 0,645 Ba y = 0,766 (§ 13.4.38 macanara TerHUUTH XXa ABajIra
KapaHur),

MycCTaxkaManK 114 pTHAAH

1
.—_1/0?(—1—41:2“:—5;1/171903—}-4-6380’ <Io]

Oxn col
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Ymbysu Tonamus:

JR
3/ 1/190%4-4-63802
b> I/ —-———go—o—-—=2,79z2,8cm. h=25.6=7cm.

Peaxuua D Ba Kyuaap XydTd M,, HH B Kecumra KjuupnG, MOTHIO GYAHH XaM
SCHIHI BA GypaNduIra yupatiHHd Kypavus. AB yuacTkagard GypoBUH MOMeEHT :y3rap-

Maitnn Ba Mg = M,—— R = 8950 H cM ra TeHr, Srysud MOMeHT 3ca B xecuMaan
5 Y

1
A xecumra ycub 60pa)m. B xecumna M, = > Pa; = 5370 Hem. A Kechmiga sca

(a1 +ag) =—— (18 ~+ 15) = 9853 H cM. (pacMaarz M smopara Kapaur).

IHymmr yuyH A KeCHM xascme KeCHM xucobianand. MycTaxkaMauk IIapTHiad KyAH-
JarHHY TONAMH3:

d, > — 1/ M2+M2 l / 321/98502408602 _ 5,5 e,
“[ ] 3,14-800

KpﬂBOH.IHHJIH MexXaHH3MHHHT A KeCHMH-

JaH yaljard yuacrkajaapu Kypuab yuKHJIrai ‘1 g 1000,
AB, BC Ba CD yuactkanapra Kaparauga |C ' ﬂ’q
aHya KyJai WapouTia TypalH.

10.85. KpagpaTr KyHmalaHT KECHMH
3X3 cM JH HyJaT CTepXKeHb SPHM JOHpa
Kypuguuga Oyxuaray 6yau6, C yuu
6ujaH HOeBOpPra KHCHJITAH. YHHHT 3DKHH
yaura kyu P=1000 H kyiiuaran (pacmra
Kapaur). TypTHUHYH MyCTaxKaMJHK Ha3a-
pusicupan ¢Qoiigananud, cTepKeuHuHr B
Ba C KecHMJIapHJard 3HT KaTTa XHCOOHIl
KyYJaHULLIApHU aHHKJaHr. A HYKTaHHHT
BEPTHKAJ CHJ/IKUIIHHH TOMHHT.

10.85- macanara oux

Ewun. Kyau P AB cTepXeRHHET STHAHIUK Ba Gypajimmura caGa6 Gynamu. A
Kecumra @ Gypyak OcTHAA KHS TYPraH HXTHEpHA mn Kecumaa (pacMra KapaHr) sryB-
4H MOMEHT

My = PeHA ~ P-Rsin ¢,
GypOBiH MOMEHT
Mg = P+HK == P.R(l — cos ).
5» jecuw P = %, -{VIS = Ms = P+R. By kecuMja STHIMIIIAH ByKYAra KeJalH-
raH 3HC KaTTa HOPMaJ K y4JIaHHII
Omax= A‘;—: ==6—aP;IS = 9_192(:_2(_) = 4440 H/cwm?,
Yma kecumaa GypamumiiaH ByXKyAra KeNaZuTaH SHC KAaTTa YpHIIMa KyWraiHul
% PR 1000-20
Ws 6a3 0,208-33
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(KBanpaT KecHM yuyH Koapoduunent B=0,208—13-§ naru 4.38- macananarn xan-
BaJra KapaHr). OrpH UHM3HKJH CTEPXEHHMHT GypaJullM HaTHXKacHAa Rafino 6yaa-
JHraH KyWIaHHLJIap KHYHK GY/IraHH yuyH XHcoOra o/MafiMH3.

TYpTHHYH MycTaXKaMJHK HasapusicH OYViHua B KecHMAard SHT KaTTa XHcOGHIT
Ky9JaHHLI

MAX Oyye =)/ Oax + 3Toay = }/ 44408 4 3.35608 = 7600 H/c.

C xecumna @ = x. M, = 0 Ba Mg = 2P-R. lllynuur yuyn 0 =0, Tp,,=2-3560 =
== 7120 H/cm2.
By kecumpmaru xucoGuil KydaaHHII

Max0 e = )/ 3¥x = 3/ 8 Tmay = 1,732:7120 = 12330 H/cwe.

C xecuM B kecumra Kaparanja éMOH LIapOHTAA TYPalH.

ABC crepxenp A yuHHHHT P Kyu TabcHDH HYHaJAHWHAA KY4HIIHHH KacTnas-
AIHO TeopeMmacH épAaMHAa aHHKJafiMu3. ByHZa cTepKeHHHHI STHJHII Ba Gypajuil
TOTEHUHAN SHEPrUsCHHH Xucobra osamu3. CrepkeHHHHr ds=Rd(Q ysyHIHKAArH
3/1eMeHTHAA 3THJHW Ba GypasHll ITOTEHLHAJ SHePTHSACH KYRAHAarura Temr:

2 2
Mydp-R Mg-Rdo
- 5 *
2EJ, Gl g
ByTyn cTep:KeHp XamMMHIArd NOTEHLHAT SHEDrHA:
14

dU, + dUg =

/M2 M2
U= = {[ == + 5| R-dep.
UstUs _‘(2513 + 2016)R ?
0
aMa 6M6
K Y, ai: M3 aP - M6 aP R.dq)
ACTHIBTHO TeOpeMacHra kypa fa =3p T, +—G7, .
oM, M5 at
P Rsm(p, —R(l—cos(p) G=0,4E, .Ia———2- Ba Jg=0a-at = 0,14a4,
n »
PR® [ (1 — cos)? 3nPRS 1
= 12 2 = 2 _——) =
fa Tah ) [ sinZgp-- 543 ]d? Fas ( +0,82)
3,14-3-.100.208 ( 1 0 51
== = CM.
34.2.108 0,8-0,14> ’

10.86. JIuamerpu 25 MM /i AyMaJOK KYHAaJaHT KeCHMJH TYF-
pu TypTOypuak mysnat cko6a MKKH yYHAaH AeBOpra KMCHJAraH Ba P
Ky4 OuMJaH IOKJaHran (pacMra Kapaur). DHr KaTTa ypHHMa Kyu-
JQHHLULIAD Ha3apHsAcHra Kypa MYyCTaXxKaMJHK IIapTHAaH KeJub
yuguob, P KyuHHHT SHI KaTTa fAyn KyfAuJagurad KUHMAaTHHH aHHK-
naur, Viya Ky#unanuran kyunanum [o] =80 MIla/m2 A HyKTaHHHT
BEPTHKAJ KYYULIMHK XaM TOIHHT.

Kgpcamma. eBopra KHCHATaH KeCHMIADHHHT Xap 6npmx.a 1/2 P ra Tenr BepTu-

Kan peakUHs ByXyAra KesiajH, BePTHKA J TEKHCJHKIATH Tasnd MoMeHT M’ = TPa
o

Xamaa BC éku DH yx artpodunardH TasiHy MOMEHT M(',I . By wmowment .Ql_j.. =0
. oM,
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10.86- macanara oun 10.87- Macasara ouf

IWAPTHIAH aHHKJAaHaid. CHMMeTpust TydailiH STy Ba  Oypaidil  MOTeHIHAN
suepruAcunu daxkar AB Ba BC yuacTkanapia xuco6aaul KHpoOs.

XXaso6: 1200 H; 0,07 mwm.

10.87. OuameTpu 28 MM Ju Kysaadokau Baa A, B Ba C noaurun-
HUKJapra MaxKaMJaHraH. ¥ pacMaa CXeMaTHK Tapsjia KypcaTui-
raugex lokmaanrad. P=800 H, [=32 cM, a=4 cM Ba e=5 cM. IHT
KaTTa ypHHMA KywiaHULIIap Ha3apusicuiaH Keaub YMKHO, CTATHK
HOAHUKJIHKHH OYMHT, 6ypOBYHM Ba 3TyBUH MOMEHTJAp SMIOPaJapUHH
SCAHr XaMJa BaJHHHI XaB(Ju KeCHMHJIard XHCOOHH KyUJIaHHIIHH
XHCOOJIaHT.

/Kaso6: 5600 Hjcm?.

34- §. Mypakkal KapulHIUKHUHT YMYMHI XO0JH

10.88, Kyfingaru Xoasappa MaTepHaJHHHT eMHDHJIHLIM 103 Oe-

pajHraH 103aJiap CTepXKEeHHHHI KYHAaJaHT KeCHM TeKHCJIHrd GuaaH
KaHgail o 6ypuakHM TAUKHJ KHJIaRH:
a) opnui uysunumwaa; 6) 6ypanuiuga Ba B) OHp BakTAaa OypaJsiuiu
Ba uy3unnwaa? EMupwauin nafiTuaa KyHAAJaHT KECHUM TEKHCJHTH-
na 6=0,8tmax MaTtepHas MypT Ba NINACTHK XOJaTAa TYpPraH XOJHH
Kypu6 uyngamu3, Macanauy euuija GUPUHYM Ba YyUHHUYH MYCTaX-
KaMJHK HasapHscuaaH ¢oigaJaHuHr.

JKaso6: Matepuan mypr xonataa 6yaranga: 6) o = 0,°, 6) & = 45°,

B) a == 34°6’.
M.arc(e);guan IJacTHK Xxosataa Gysraupa: @) a =45° 6) a =0, ¢) a =
= 10°54".

10.89. Tamku nuamerpu 80 MM Ba Huku auamerpu 60 mm Gyi-
raH Tpy6acuMoH crepxKeHHH MoMeHTH 4000 Hwm O6yaran Kydaap
Kybtu Oypaiinu. Arap iy xyi#usaguran kydnauuu [0} =160 MIla
6yJaca, crepxeHra KyIIHMYa paBHLIZA KaHAall 3HT KaTTa 4Yy3yBUH
Ky4y Ky#um MyMruH? TYpTHHYH MyCTaxXKaMJIHK Hasapuscuiaad ¢oi-
NaJIaHHHT,

Kasgo6: 273 kH.

10.90. Myn 6ym Ban 6up BakTHHHr V3uaa MoMeHTH 40 xHwm
O6yaraH Kydsaap XypTtH Gunan O6ypaauwra Ba 300 kH kyu 6unau

7]

VK Oyilna6 uysuaumra yuypamoKnaa. Y4YHHYH MYCTaXKaMJHK Hasa-
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pHsACHra Kypa MyCTaXKaMJHK IIapTHAaH KeauO UHKKHO, BaJHHHT
1allIKH BAa HYKH AHAMeTpJaphuH aHukjaaur. MIya kyAuaainran Kyd-
Jgann [o] == 120 MIla. duameTpsaap Huc6atd duyxu: dram = 0,6.

XKaeob: diay = 159 MM: dyun = 95 MM.

10.91. duamerpu 22 ¢cM JHM BaJHHHT KOHCOJ YYHxa 45 cM y3yH-
JHKAArd 20IKak BHHT 6yau6, y 300 aitn/muu na 4000 o. k. KyBBar
ysatagH. Buntgarn rtoprumr Kyuu 170 XxH, BUHTHHHT OFHpJHIH
20 xH. Ban cuptuparu sur xaBdau HyKTaja acocHil KydiaHHLap
KHAMATHHH 2HHKJAHT XaMJa BaJHHHT OHp afjaHHinga 6y HyKTa-
Aa acOCHH Ky4JaHHUJIAPHH Y3TapHLWHHH KypcaTaAHraH AMarpam-
M&aHH sicaHr. DHepreTHKa HasapHsICHTa Kypa yua HyKTana Xucobui
Ky4YJIaHHLI KHAMaTHHH 2HHUKJIAHT.

HKaegob: maxo, = 52,7 MIla; maxo,=—39,6 Mlla o, 4=
= 80,2 MIla. ‘

10.92. Muku auamerpu 80 MM Ba IEBOPDHHHHI KAJHHJHTH 5 MM
6yaran mysnar tpyba yx G6yina6é cukysum Kyu 40 xH Ba Gyposun
moMeHnT 3 KHM rancHpura yupamoxna. YUMHYM MyCTaxkKaMJHK Ha-
3apuscuian Qoligananub, Tpyba KymMMua paBHIIja y4YpallH MyM-
KuH Oy/araH sHr Karra Hysa KyHHJAaauraH
vuku (atMocepa GOCHMHAAH OpPTHKYA)
60cHM KHAMaTHHH aHMKJIAHT.

[o] =120 MIla. Hukn Gocum TpyGana
6yiiiaMa 3ypuRHULIAD XOCHJ KHJAMaHIH
neb xHcoGJaaHr. DHI KaTra ypHHMAa KydJa-
HHLWJiap TabCHP KUJIAAUTaH I03aJapHHHT
TpyGa VKHra KHSJHK 6ypuardHH aHHKJaHT.

JKago6: 17,8 ar; 10° 48/,

10.93. Pacmaa xypcaTuaraHIeKk Kyujaap
KYHHJIraH THPCAKIY BaJ IIYeKACHHHUHT TYF-
pH TYpTOypyYak KVHRAJaHT KEeCHUMH yJayaM-
JIaDUHH aHHK/AaHr. TOMOHJapHHUHT HHCOATH

10.93- macanara ouxa h:b=2. Jur kaTra ypHHMa KywiaHHLIIap

HasapusicuHy xVyanavr. [¢] =80 MIla.

E4unm. Kecumnark sur xaBdbid HYKTa KyRHparuaapiaH GHDH XHCOGMaHalH:

1) A HykTa, 6ynna Kyy N Ba Momentaap My Ba M, HHHT HOPMAJ KyuYJaHHLI-
JIapH OHMD XHJ HIOpajH (CHKHIMW), Gy HYKTaja ypHHMA KywJaHHWjap GyJaMai-
IH;

2) B HyKTa, YHAA GypaiulufiaH XOCHI GyJamuraH ypHHMA Ky4IaHHLIAP SHT KATTA
6%nans, CHKYBYM HOpMaJ KyujJanumaap sca dakar N kyugan sa Mz Momenfrau
nzfigo 6yaanm; .

3) C HykTa, 6yHaa GypajMIIZaH BYXYAra KeJafurad ypHHEMa KyuJaHuljaap
B nyKramarngaH 6up 03 KMYHK GyJafH, CHKYBYM HODMaJ KyuJaaHumjap sca N
Kyunax Ba My MOMeHTAaH KatTapoKk Mz MOMeHTAaH maiigo 6yaanm.

Yuunun MycTaxKaMJuK HasapHsicH OViinua 6y HyKTanapaaH Xap KaficHCH yIyH
MaTepHaJIHHHI MYCTAXKaMJHK IUAPTHHH TY3aMH3.

ueka Yya4amu b opKaiu H%Aanaﬂraﬂ KEeCHUMIADHHHT TreOMETPHK XapaKTepHCTH-
b 4b3 2

Kanapu: F = bh = 282, Wy =— = — =— b3,
6 6 3
hb? b3
W, = o = 5 B We = Bb2 = 0,493 b3(h : b = 2 Ko3bduuxenTIa

B = 0,493. § 13 znaru 4.38 macanagarn xarsan).
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Yxaap y Ba 2z KaH 3Hr y30K A HyKTaZla MaTepHAJHHHT MyCTaXKaMJHK IIapTH
Ky#HAari KypHHHIIHA OJaliu:

IN| IMy| [Ms:] 2000 30000 _ 10000
neco6 o, =10 = - —_— —_— —_——— _— e 3=
Weob oa=loal =ty oty = om T 53
1000 75000
= bo << [o] = 8000 H/cm2.
|04 |=]|0| ne6 xpco6nab, b Hu amux;aw yuyH KyAMAarm TeHIAMAHH ONAMH3:

8000 6% — 18006 — 75000 = 0 éku 4% — 1,256 — 93,75 = 0. Tawram iiynu Gunan

b= 4,6 cM HH TONamus,
p IN| | [ M 1000 = 30000
B nykragard BOpMasl KyuiaHHLI l"B\ —— = — .

F W, b b®

YpHHMA KYUJaHHII 9ca
’ [Ms| 20000 _ 40570
We  0,49363 b3

[T8] =
MycraxkaMiIuk WapTH
XHCOD O g = Vm = ‘/(w +4- 30000)2—{»- 4(40570 )2 < [o]l=
b3 b3 b3
= 8000 H/cm2.
0p = [0] ne6 XucoGmab, KyHHIATH TeHrJAMaHM XOCHI KHAaMH3:
b8 — 1,563 b2 93,75 b — 11690 = 0.

Tannaw #yau Guinan b= 4,8 cM uH Tonamua.

C HyKTazarn HoOpMam Kyd : Ml 1My| 1000 , 45000
YK P YRRELLHIY ,OCl_T_*-—W_y———b‘T —5
) 40570 32250
yPHHMA KyWIaHHII 5ca: /TCI =7y| Tg|=0,795- PRl

h:b=2 na y=0,795.
MycTaxkamnuK IapTH KyAHIard KJPHHHUIHH ONaiH:

0 1 2 295013
xuco6 op =/ 0%+ 413= l/(—%? + 4—523—0—) -;-4(3 b:’o) <[o] = 800 H/em2.

0c = [0] ne6 xuco6aal, KyAunard TeHrJaMaHH ONaMu3:

b8 — 1,563 42 — 140,636 = 9655

0.

Taunaw fyau 6unan b=4,7 cM H4 TONAMHS.
B uykrta sHr XaBdJH HYKT2 9KaH. Baa IuekacH yiuamiapHud KYAHAaruaapra
TeHr ge6 KaGys Kuauil Kepak: b=4,8 cM Ba h=2-4,8=9,6 cm.

10.94. Tyrpu Typ16ypuak KyHmasaur kecuMun 10X4 cM Ju crep-
®KeHb MoMenTH 1000 Hm 6ysran xkydr kywiaap Tabcupuaa Gypa-
Jajiu Ba Mapkasuil ky#uaran Kyy 60 kH rabcupuma uysuiaanu.
YuMHuN MyCTaXKaMJIHK Ha3apHsiCHra Kypa 3HT KaTTa XHCOOHH Kyd-
JIAHHII KHAMaTHHH aHHKJAHT.

JKaso6: 5060 H/cm2.

10.95. Tupcakan BaJHHHT MOTWJO GYHHH pacMAa KypcaTHJraH-
Iex IokJaHrad. TYpTHHYM MyCTaXKaMJHK Ha3apusAcHra Kypa Myc-
TaxKaMJHUK WapTHAAH KeJu6 YuKub6, OYAHHHHUHT 3apyp AHAMETPHHH
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10.95- macanara oup 10.96- macanara oup

anugJaur. [o] =120 MIla. XaBoau HyKTa KOOPAHHATaJapHHHU KYp-
CATHHT.

JKaso6: 68 mM; y, = —2,73 oM g, = — 2,04 cm.

10.96. Tyrpu TypTOypuak KyHmajsanr KecuM 3X8 cM Jsu THp-
Cak/JM BaJ OYHAHHM pacMpa KypcaTuaraHiek okjanrad. Hefitpan yx
Ba3HATHHY aHHKJIAHT Ba YYHHUYH MYCTaXKaMJuK Ha3apHsAcHXaH ¢oi-
Janauub, IIYeKAaHHHI KYHOAJAaHT KECHMHJArH 3HT XaB(JH yuTa
HYKTaJ4a XHCOOHI Ky4YJaHHILIADHH TONUHT (TYFpH TYPTOYpPYAKJIHK
OypuarH yyuja Ba YHHHT TOMOHJIapH YpTacHua).

/Kaso6: a, =—0,375 cm; a, =+ 1,33 cm; o, = 100 mMH/m%;
0., = 105,4 MH/M% o, , = 82,1 MH/M.

10.97. Jeranp fiyHunaérranga TOKapJHK CTAHOTH KECKHUHHHHT
THFH (pacMra Kapasr) yura y3apo NepHeHAUKYJSp 3YPHKHII TabCH-
pura yupafigu: P,— Top MabHOAA KecHINra KaplIMJHK, P,— Kec-
KMYHH OpKara KafiTapulira MHTHJ3AWraH pajuaj Kyu Ba P;— fe-
TaAb YKHra mapaJgJe; 6yarax Yk Gyhna6 fiyHaaraH 3ypHKHII €KH
Y3aTHII 3YpUKHLIH,

DuepreTHKa MYCTaxKaMJHK Hasa-
pHsiCHra Kypa 3SHT XxaBQJH yuTta HYK-
Tafa Ba KecKHUYHHHT AB KecuMH Map-
Kasuja (KeckHuHH 6y KecHMAa KH-
cuaral ge6 xuco6iab) xucoGuit Kyd-

Z i JaHHIUHH adHKjaaHr. Py=600 H, Py=

U Ay =0,15 P, Ba P3;=0,35 P,. XucoGHH

~95!  kyHpamamr kyunap TywagHram ypHH-

) Ma KywIaHHLLIapHH Xucobra oaub Ba

Gryampap mm oa XHcobra osnMai Gaxapuur. AlTHATAH

-L7 14 7, HyKTajsapaa aXpaTWIraH 3JeMeHT-

22 X JIADHHHT KHppaJsapu Oyiiuua KaHzaaih

} A jg BEL KYYJIaHUILJIap TabCHP ITHLUIHHHA KYp-
CaTHHT.

JKaso6: Kyupananr xyuaapau XH-

10.97- macasara oug cobra osrasja: 169,2 MHa, 130,5MHa,

304



27279 %
4 Zr soomm TN
woorm UL i
T =N\o
10xt1 L00HM
~ 1200/
\

et e o Sl o |

10.98- mMacanara ong

6,04 MIla, 21,2 MIla. Kynganaur KywiapHu xucobra onmaranga: 169,2
MITa, 127,1 MIla, 48,5 MIla, 1,0 MIla.

10.98. Pacmaa TacBMpaaHrad AyMajoK Ba TYFpu TYpTOypuaxk
KYigaJanr KecUMJH CTepXKewsap y4yH yYHHYH MYCTaXKaMJHK Ha-
3apHsICHTa KYypa Hr Karra XucoOHi KyuJaHHILJIAapHH aHHKJAHF.

Xaso6: 1) 85 MIla: 2) 19,91 MIla; 3) 9,5 MIla; 4) 8,83 Mila.

10.99. Nymanok kyupananr kecumaun ABCD uynat THpCakJH
CTepXKeHb YUH A HUHT TYJHK CHVIKHII KATTAJHTHHH XaMAa CHJXKHII-
HH TAQLWKHJI KHJAAAWTaH yYTa sSICOBYH KATTAJHTHHH aHHKJaHr (pacM-
ra Kapasdr).

IOknanumr P=1000 H.

Equm. Q=1 Kyu fiynanmunaa A HYKTaHHHT KY9HIIM KyfAHAarara TeHr:

2 °.90.302
fo=— Phly  _ 100°-2030% _ _ 4,0358 o
2EJT, 2.107.12,57

A mykra BeprHKaJ Gyfinva Q=1 Kyu #yHanHIIHra TeckapH TOMOHIa, SbHH
IoKopura Kyuanam.
H=1 ky4 iyHanumuaary Kyun KyAnaarura Tenr:

P I 100°. 25302
fh= ;. = 22101957
S =1 Kyu AyHaqHWHZary KYyumm Kyfdugarara TeHr:
Pl B, E 1
fs= |+ Tll;;""ﬁ( z%+z§+31’f’13+31§13)] =
1000 [ 30 202.25.2-107
= 2-107[

=0,0448 cmM.

1
202 - 253 -+ 3-202.30
12,57 T 8.108.2.12,57 - 3.12,57 (20% -+ + +

3
-+ 3-.252.30) I = 0,2035 cM.

A nykranusr ¢asofari TYJIHK KYYHIIHS

f =]/' Pt + o= ]/0,03582+0,04482+0,20352 = 0,212 cm.
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10.99- macanara oun 10.100- macanara oux

10.100. Tyrpu TYpTOypyak KYyHAaNaHr KECHMJH, NY/JaT THPCAKJH
crepxkeHrHHr A Ba B HyKTajapu BeprHKal CH/DKMLIIADH KaTTaJHIHHH
anugnanr (pacvra xapaur), P =10 kH, M,=10 kHwm, [ =1 M,
lI,=08mM, [,=08mM l,=1M b=8cMmbah=12cM.

Kaso6:

fa=07lcm; fz=154cm.

10.101- macanara onn

306



10.101. PacmMpa TacBupJaHraH NyJaT THPCAKJH CTepXKeHaap
YYyH CTEPKEHHHHT Xap KaiCH yuacTKacujard 6yijnaMa xyd, 6ypoOB-
uyy Ba 3CYBYH MOMEHTJap SMIOpajJapHHH sICAHT, YUYHHUH MycTax-
KAMJIHK HasapHsich GOyiiHua 3Hr KaTTa XHCOGHH KyWIaHHLULJIapHH
aHMKJaHr Ba K crpeika GuIaH KypcaTH/raH HyHaJIHIIAA A xecuM-
HHHT OFMPJHK MapKa3u CHIKHUUIHHH TONHHT. CTepXKeHJapHHHT ya-
YaMJIapH Ba IOKJAHHULJIAPHUHT KATTAJIHKJIapH JKajBajja GepHiraH.
JKanBanpa xapo6jaap XaM KeJTHPHATAH.

10.101- macaraza doup

CxeMa Ba Vayamaapi, cM IOkaansm, kH J)KaBo6

BapHaHT

Holia:pu d A l b I I, |1, 1, P, l P, I P, Oxuc,, MIlal 7, cu
la 6|l —|—]60|8 | —| 0,8 [1,2 |90 89,4 0,57
16 5| —|—190]|60|— 1 (0,6 |40 109,1 0,90
2a 4| —|—|30|40|60]| 0,5 0,3 120 87,8 0,45
26 7| —|—1{50]8 (40| 1,2 1,0 |80 64,4 0,23
3a —_ 5| 3603021} 7,5 [0,45125 99,7 0,83
36 — 9 5|70/40]1 60} 2,5 | 4,0 |60 133 0,87
4a 6/ —|—|60{8 )60} 0,9 [2,0 |30 116,1 1,49
46 8j—|— |89 1]60; 1,6 | 3,0 | 90 96,2 1,31
5a 9| —|—|81}{60[9 | 6,0 |9,0 7,5 122,7 0,75
56 7| —|—|70]50}80| 6,0 }4,0 2,0 161,2 1,90
6a — | 10 6|40 (60|50 5,0 {60 |9 150 0,54
66 — 8! 4|40 (30140 3,6 | 2,0 40 155 0,51
7a 5{—|—|40|50|40 1,0 | 0,8 |40 102,1 0,71
76 4f{—|—~(80]20}(40} 0,6 |0,8 30 97,9 0,38
8a — 6| 4/3 50—} 1,8]1,6 |38 84,0 0,19
86 — | 8| 3|60(40| —1} 2,0 |1,5 [60 162,3 0,73
9a 5 6| 6{50|30 (501} 1,2 11,0 50 154,7 0,69
96 8| 9| 6|60)|50|40| 4,0 | 5,0 | 80 151,7 0,55

10.102. Tupcakau crepxkenb ABCHHuMHT Xap KaHCH YyYacTKacCH
yuyn (pacMra kapaur) Oyinama Kyd, OypoBUH Ba STYBUH MOMEHT-
Jap SMIOpaJlapHHH SCAHI Ba 3HT KarTa YpHHMa KydJaHHLLIAp Ha-
3apusacHAaH (oiaanannb, Kyliuaarn BapuanTjapiad GHPHHH €UHHI:

a) SHr KaTTa XHCOOGHH KyYJaHHIUHH TONHHI;

6) 10K Q éxu KyBBaT N HHHL 3HT KaTTa HyJa KyHuaafHraH oFup-
JHK KaTTaJHTHHU GesrujaHr;

B) CTepKEeHHHHI AYMaJoK Ba TYFPU TYpPTOYpYaK KecHMJapH yu-
YaMJIApHHH AHUKJIAHT. )

‘Kyupananr KyuJdap XOCHJI KHJaAHTaH YPHHMa Ky4JIaHHLJIapHH
xucobra oaMmaHr. Acocuil #iya Kyinnaguran Kyunanu [o] =80 MIIa.

XucobGsal yu4yH 3apyp MabJayMOTJap XKajBajja KeJTHPHJAraH,
JKansaaga xaso6nap xaM 6epunarav
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10.102- macaraza doup

= g;,g.
D5 e, J S | myenaasp ||
€& [ N §
e e 0.K.| = JKaBo6
g £=x | el &
& k8 |laja{{ RID|d b}h BB | o1 .
Il a l [ -
1| I—a | 8| 8|20({40|60(100{65]110| — [45°| 0°130°{150{250;] 70 Oy, = 806 kr/cm?®
21 1—6|10{15[18|28136] 68|32 80{ — [60°|30°| 0°| — {500| C|[N] = 120 a.c
3| 1—n|12/10]16[25{40 —|3 {90°|30° 0°|100{300! 60|/d = 74 mm,
h =99 mm,
4 | I1—a {11(18(25{30160] 40|20 50{ — {20°|45°130°| 9 (300| 90| 0, = 816 xr/em?
5 { 11—6 [15(10/24/40[40] 90160 96| — {18°(45°.0°| — [600| O[N] = 189 a.c
6 | 1I—s [15{12{20{50{50| —|—| —]1,7]24°(90°| 0°[145|500] 60|d == 82 mm,
h =90,9 MM
7 [I11—a|24(16/80|40{30; 30(14( 35| — |30°|— |45° — | — {120| 0, = 823 kr/cm?
8 [II1—6 |20(10/90]30127| 32{12| 45| —| 0°|— | 0% — [— [ —[[Q] = 117,9 «xr
9 [I1I—s |15/10/80|32|28! —{—| —(2,5|90°|— [90°| — [ — | 80/d = 25,8 wmm,
h =28 mM

35- §. IOnka neBopJau cTepxkeHaap

10.103. PacM, a na TacsupJsanrad NpodHuab yUyH STHJAHLI Map-
Ka3H BAa3WATHHH aHHKJAHT, acOCHH CeKTopHaJ KOOpAMHATAaJap 3Io-
pPacHHH SICAHT Ba CEKTOpDHAJ HHEPUHsT MOMEHTH KAaTTaJHTHHH XH-

cobJaHr.

Evumu, Kecum zykka nuc6aTaH cHMMETPHK 6VJraHy yuyH OFHPJHK MapKasH
C Ba srnanui Mapkasn A 6up yxaa éragn. KecHM OFHPJIHK MapKasHHHHT IacTKH
TOKYa YPTa uHBHFHAAH MacogacH 2o KyHHAarura TeHT:

, _Sw _ —4058-8044 288 ..
€~ F  4.0,548.0,4+6.0,5 8,2 ' )

C KecHM OFMPAMK MapkasHfal sTHMiU Mapxasn A raua 6yaran macoda 2z 4, Hu

S
TONHII Y4yH Ky#uaarn ¢opMmynanas Alanasunaiu: 2 =—-~—'L, G6ysga:r S, ,—
Ky 3 A 7 y @oy
r4

KyT6 C ra Huc6aTaH KeCHMHHHT CeKTODHal-UH3HKJH CTaTHK MOMeHTH; J,-— acocHit
MapKasHil HHepUMS YkH 2 ra HucGaTad KeCHMHHMHT HHePUHS MOMeHTH. XHcoG GolH
cubatHaa O; HyKTauu KaGysJ KuAHG, CEeKIOpHAT 103a/]laDHHHT KYIUHMua 3MIOPacCHHH
®, HH fAcafiMu3 (pacM, 6 ra KapaHr).

CekTOpHaJl YHSHKJIH CTaTHK MeMeHT S,y ywby ndolazaH anMKJIanaju:

Swgy = [woydF = fwoy Srdy.
F F

Hpterpan Bepemuarun ycyanfa xucoGaaHuin MyMKRH. ByHmur yuyd amiopa 1o03a-
JAPHHMHT OFHDJHK MapKasjapu Taruja €rrad Macodansap y HH 3niopajapd Koop-
KHHATANapHra KynadTHPHII Kepak (pacM, 8 ra KapaHr). YCTKH TOKYaHHHr ¥HT

. 1 a a h—zp .
SPMH YUyH 3M0pa ®, 1o3acu mycbat 6yuimG, F, =7(h——zc)~7 —2— = _T_a
ra Tewr, I0sa F, OFHPAHK MapkasH Tarujari smopa, y OpAHHATalapH 3ca MycGat Gy-

2 a ad
JHG, Yy = T—;* =3 ra Tedr. Ulyunai kuiug, S’mall = -E(
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10.103- macasara oupg
f a
TOKYaHHHT Yanm SPMH YuyH F,=—?(h—-zc)a2, Op/IHHATA 33 Y, =—3"

3
Wyaunr yuyn SUoyy = —;—4— (h — 20)8;.

Xyanu wynra yxwau NacTKH TOKYAHHHT YHF Ba Yan SPMH YYyH KYAHJIArHHH TO-

MaMHu3:

SIV

Doy

— SIV

Woy

bt —2";2‘: 67.

CeKTOpHAN-YH3HKAH CTATHK MOMEHTHHHT TYJIHK KaTTaJMrH KyRAHZarura TeHr:

Soey =2 Stay +Siry) = %{asm — 2z, )—b%, | =
. - (11-55[42.(3_3,51)_63.3,51] =—19,62 cws.
Kecumannr z yKKa HHc6aTaH HHeDLHS MOMEHTH KyHAHAATHra TEHT:
trE@try o BOBTWH e
STHITHIN MapkKa3H KOOpAHHATaCH 3ca
2y= S;’:!’ = +-:?:%=1,68 M.

Ouau HyKTa A HH acocmdl cexTopHan KyT6 yuyH Kabya xuaub, Oy BaO, HyKTa-
JIapDHH 3ca acOCHA HONMHYH CEKTOPHAN HYKTajJap ydyH KaGyn KuA#O, acocHil cek-

TOpHAN KOOpAHHATaJNap SMIOPacHHH scaiiMu3

4
@p =_‘°B=":—[201] =5.17-—2~ = 12,34 cM? pa Oy = — 0, ==

6
=1,83. T = 5,49 cm2,

CeKTOpHAN MHEPIHA MOMEHTHHU XHMcoGaaw yuyH J, = (0?dF, sma Bepemuarun
F

(pacM, 2 ra Kapanr).

2

Bynna

b
— 20, | =

yeyaunan ¢oilfaraHaMu3. YCTKH TOKYaHHAT YHT SIDMH YYyH Kyiiuparsra ara Gyuaa-

’
Mu3: J, =

.

7o

3

—_ 2.
(DD6.|.= 6 a&,-mD.
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YCTKH TOKYaHMHI uan sipMH Y49y A

o

1 1
J == —ga&, -(o28= -E-aﬁ,. ,co'f);

flaCTKH TOKYAHHHT Yal Ba YHF SPMH YYyH

. 1 .
J:,=JI.Y= -E‘bﬁr -6)26;
WIYHHHT YYYH
’ " 1 0 ’ 5
Jo=2(Jo+Ig)= 5% (a0 + big) = ?(4-12,342 4 6.5,49?) =
=131,7 cus.
i —— Ll
12043 #403 ””"q_!
12031
¥ Y 2
40 I
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500'3 40 60x 91 ]
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10.104. PacMpga TacBupJiaHTaH NpodHAIap Y4YyH STHJIHIL Map-
ka3 (A HyKTa) Ba3WATHHH AHUKJAHT, ACOCHil CEKTODHAN l03asap
3MIOPACHHH SICAHT, LIy SMIOPAHHHT 3HC KaTTa OpPJAUHATACH © max HH
AHHKJAHT Ba CEKTOPHAJ HHEPLHS MOMEHTH KaTTaJHTHHH XHCOG-
JaHr. Pacmaary yaruamaap MM jna GepHiaras.

/Kagob: (pakamiap sixJauT/Iauran):

Dy,=3,=06 |mmaxl = 18 cm? Jo = 518,5 cmS;

2 y,=—18 oM 8, =0; |o,,|=2205 cm% Jo =726 cm.
3) Yy =8,=0; |0, |=45 v’ Jo =10220 cm,

max

4) y,=8,=0; lmmax|=27 cm? Jo = 3995 cMmb;

5) y,=0, 3, =— 141 cm; ]mmaxl = 12,95 eM?; Jo=150,5 cMm%;
6) y4, =0, 5,=+1,41 cm |0, | = 12,95 cm? Jo=150,5 cm5
7 y,=—078 cM, 8, =0; ]wmaxl = 16,1 cm?; Joo = 289,5 cMm8;
8) yy,=—133 o™, 3, =0; lmmaxl =16 ecm?;, Jo = 3195 cmS;
9Dy,=—364cm 5,=0; | 005 | = 57,45 cv?; Jo = 9890 cm®;
10) y,=—231 cMm, 8, =0; ]“)max = 12,15 cm?, Jo = 189 cmMS;

) y,=2,=0; |0, |=11,2 cd% Jo = 1125 cM%
12) y, =58, =0; Ia)maxl = 33,35 cm?, Jo = 2500 cmb.

10.105. PacMm, a na TtacBHpaaHran KYHIAaJaHl KECHMJH CTep-
xkeHb K HyKTasapra kyiHuiran xkyuiap P=1200 H rtascupuna uyj-
3unanu (pacM, a Ba 6 ra Kapaur). B, ¢, H, L, Q Ba R nygrajaap-
Jarg HOpMaJ Kyuy/JaHHILJIAp KaTTAJUTHHM aHUKJaHr Ba Oy Kydnaa-

BHIJIADHUHT  CTeP2XeHb KYHIAJdaHr KecHMH OYHAHYa TaKCHMJIaHHUI
3UIOPACHHH SICAHT.

Evumu. Crepienb KyHNANAHT KeCHMYNHMHT FEOMETPHK XapaKTePHCTHKAJNapH:

Kyunananr xecum 103acu F=0,25 (6+2:4+2-2)=4,5 cm2

Kecum C ornpauk mapkasu 6uman O Miykra opacuiard Macoda (pacm, g) 0
HYKTa npoduib neBOpH GaJaHAJHIH Ba KaJUHJAHTH YpTacHAa KOHJAIUraH:

S,, 0,25(2-4-242-2.4)
Ye=7TF = 4,5

= 1,78 CM.

KecuMuunr acocult Mapkasuii usepuus JKM y ra HMcGAaTaH MHEPUHS MOMEHTH

Jy=0,25 [11—2(63 +2-2342,4.0,252) 4 2.4.32 2.2 -42] = 38,85 cmt.

Kecumuuur acocuit MapKasui HHepUHS YKH z ra HUcOATaH MOMEHTH:

J,=0,25 [—115~(6~0,252 +2-2.0,252 - 2.43) - 6.1,782 - 2-4.0,22% 4-
—}—2-2-2,222] = 12,45 cmt,

P xyunap xyfiunras K nyKraHMHT acocHi HHepUHs VKJapHra Huc6aTan SKCLEHTDH-
h b 4
cmem;u ywlyra TeHr: 2z, = - = 3eM Ba Yp=—"—y = - 1,78 =

2
= 0,22 cm.
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Sruanm MapKa3sHHHHT Ba3HATHHH TONHID YuyH XyT6aarH Ba XHco6 Gown O
HYKTajarH ceKTOpDHaJ KOOpAHHATaNapHHHT KJWHMY2 sniopacH ®e (pacM, 8) xaMia
fIpOdHIbL HYKTaNAapHHHT Y YKAaH Macodasap smopacH (pacM, &) scajras.

OrunuLl MapKasKHHHT MpodHAb NEeBOPH ¥pTa uHsHFHAAH MacodacH y, Kydin-
Rar# ¢opMynanan XHcoGJaaHalH:

12.4 345 23
—2.0,25| —— .34 —— .2~
Soez ( g 2t 6 ) 51,85
Jy 38,85 38,85

Acocuit ceKTopHan KOOpAMHATaAap SMIOpacH ® HH scawaa A uykra acocufi
CeKTOpHaJ KyT6 cudaThHia, { HyKTa 3ca acocHfl HONHHYM CEKTOPHAJ HYKTa cHda-
THAa Kabya xuianHran, 3mopa ® pacM, d xa Tacsupaaurau. B, G, H, I, Q Ba R
HYKTaJlaplard cGKTOPHA/LIap KOOPAHHATAJaPHHHHI KHAMAaTJapH KYAHAarura TeHr:

Ypg = = —1,32 cm.

h 6
0)8=—(1)L=yA-'—2—'=l,32.—2—=3,95cM2; (1)G=-—(0Q=
bh 4.6 .
=0g-— ?=3,96—-?=—8,04 oMt oy =—0p =05+ ad+y,) =

=—8,04+2441,32)=2,6 cm2,
Cexropnan mmepuns Momentn J,, nHM Bepelmuarnn ycynupa XucoGraiMms:

1 1
Jo=2:0,25 [3,962—|— —3—3,962-1,32+ —5--8,042-2,68—*—

1 6 4—1.32 I 6 4—1,32
— 8,048 —. 2 %% o 9o 2 2T 200 ) 61 05 cue.
+3 2 1r132 13 ( 2 4+1,32)] o

HopMan KyumaHMWJapHH aHMKJaW ydyd KyAupard dopmyaanapaan ¢ofnana-
H3MH3

1 Yoy |, 22 Bo
o=P(—+%Y _P_) =,
(F + 7, * Ty T,

P xyunap K¥iiuaran Kecumaapaard GMMOMEHT KaTTajlHIH KyRHAAarura TeHr:

bh 6 4
B= B .x =Po, =P &)B—T) = 1200 (3,96——2---3- =
= —1200.2,04 = - 2448 xrcm?.

Mynpan Kxuant,
1200 = 1200-0,22 1200.3 2448

4,5 12,45 Y7 38,85 * 61,05
+ 92,682 — 39,52 w,

g =

= 266,74+ 21,19y 4

Cynrru dopMyna 6FiiHua XHCOGJaHTaH HOPMaJ KYUIAHHUJIADHHHI KaTTaJlHKIAapH
Ba HyKTajap KOODAHHATaJaDHHHHI KHAMAaTJapH KalBajla XaMla Ky4JaHHWAAD-
HHHT CTEeDXKeHb KYHAalaHr KecHMH O¥fiHua TapKaJHUH 3MOpafa KeJATHPHIraH

(pacwm, €). Sur KaTTa HOpMan Kyunanuit G HyKTaja BYXYAra Kenaiu:
05 = 910 H/em?,

HYKTanap
\ B D G H 0 L N [¢) R
XaTTaJuKIap |

¥, oM —1,78{+-0,46|-+2,22|+2,22|—1,78|—1, 78|40, 46/+-2,22|+2, 22
z, oM +3" |+3 |+3 |+5 0 |-3 |-3 |—3 |-5
o, cM? +3,96(0 —8,04/+2,6 | 0 |—3,96 0 [|+8,04/—2,6
o, H/cm? +351 |4+554 |+910 (674 |+229 |4-107 |—2 |—282 |—47
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10.106. KynnanaHr KecHMH pacMmpa Tac- B0%4

BHPJIAHTaH CTepxkeHb HKKHTA Kyu P=6 kH 1
6unan yysuarad. Kyuaap yunapuigda xecum- 4 giry
Jqapra Kyituarad. Arap: a) P xydnap yuna- 2044

pHIAardH KecHMJIaDHHHT OFHPJIHK MapKasjapH . o b é&wgma,o
O ra gyiinaran Ba 6) yurapujard KecHMJap- o
ra JeBOp KaJHHJIHTHHHHI ypracupard K HyK-

Tara uWxKHTafaH P/2 xyuiap Kyiimaram 6yiaca  SHt 304
(pacMra xapaHr), CTEpPXKEHHHHT KyHJaJaHT

KeCHMHJArH 3HT KaTTa 4Yy3yBUH Ba CHKyBuu 10.106- macamara oux
KyYIAHHIIJIADHH aHUKJIaHT,
JKagob: a) o = 3750 H/cm? (uysunumm); 6) o = 15300 H/cm?
(ay3mimum) pa o = 7810 H/cM? (cuguui).

10.107. Pacmpa tacBupsiaHran crepxkeHp Kywiap P=1,5 kH
Ounau 10kaanraH. By kyunap yunapunaru xecumaapuuur Ky Ba Ks
HyKTanapura Kyfuarad. Opaauk kecumpara B, D, Q, H, L Ba N
HyKTaJjlap/lalH HOpMaJ Ky4/aHUIJIap KaTTaJHTHHH aHHKJAHT Ba
Oy Ky4JaHHUIJIADHHHT CTepXkKeHb KYHAaJaHr KecHMH GyitMua Tap-
KaJHUI 3MI0pacHHH sICAHr.

JKago6: o, =—0gz=2100 Hlcew* o, =-—0,;= 14500 H/cem2
oy =—0, = 10500 H/cm®.

10.108. Kynpanadr kecHMH pacMja TacBHPJIAHTaH CTepXKeHb
Mapkasra Kyfinaran Kyuynap P=160 kH 6uaan uysunagu. CrepxkeH-
JA4CH 3HT KaTTa YY3yBUy Ba CHKYBYH KyWIaHHUJIADHH aHHKJIAHT.

JKaso6: o = 11640 H/em® (aysuamm), o = 3640 H/cm? (cHKWM:L).

10.109. Y3yuaurd [=2 M 6yaran Ba OHp YUHAAH KHCHJraH
TOFapaCHMOH NPOGHANH NYyJaT cTepXeHb (pacM, a Ta KapaHr)
HKKHHYH Y4YHaad Tynjanrad Kyd P=2000 H 6unau 1okaanrad. By
Ky4 TOKYa SHHHHMHT ypracura Ky#uiaran (pacM, 6 ra Kapaur). JHT
KaTTa HOpMaJ Ba YpHHMAa Ky4WlaHHLIap KaTTAJAMK/JIAapHHH aHMK-
JIQHT.

Edqumu A.CTepxeHb KYHIAJAaHT KECHMHHHHI T€EOMETDHK

XapaKTepHCTHKATApH
Kyupanaur kecum tosacn F=15,6 cm2

Acockit Mapkasuii VK y ra HucGaTaH uHepuus MoMeHTH: J, = 652,8 cmt.

Co¢ GypanuLigard KeCHMHMHI HHepUHs MOMeHTH Jg == 1,609 cmt,
6043 40x2
. Sneumna,
I V) /;7, ’ 2002 M da z
L 14
00%3 ch
H 4
. 80x2
i 2 o ‘ 202
r] Inyurmap mr e
N ogoxs L 4022
10.107- macanara onx 10.108- Macanara OHA
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Kyr6 0 Ba acocuft uHepuusi YKu 2 ra HECO6ATaH CEKTOPHAM-YH3HKIH CTATHK
moMeHT (pacM, 2 Ba @ ra Kapaur) Bepewuarun ycyangaa xucobnauran (10.103- ma-
cana eyuMura KapaHr):

Sm,z = — 2160 cM5.

AruaHi MapKasM KOO pPIHHATACH:

S
Ya =—JL°Z=—3,31 oM.
y

Acocnit cektopnan Kyr6 A Ba acocHit HOJMHYH CceKTOPHaJ HyKTa 0 y4yH acocHi
CEKTOpHaJl KOOpAMHATAjap SMiopacH ® PacM, e Aa TacBHPJAHraH. DBepewdarus
ycyJauia XHcO6MaHTaH ceKTOPHAJ HHEDLHS MOMEHTH .
Jo = 4370 cm® ra Tenr.

Cextopuan-craTuk MomeHtnap smopacH S, pacM, o Aa KeJdThpwiran. D Hykra
yuyn S, = 49,5 cut. B nyKra yuyn S,p = 24,85 cm* Ba O HyKTa yuyR S, =
= — 12,45 oMt

YpHiMa KywIaHMIIap aHHKIAHaAWraH HYKTajaH GHP TOMOHZA Kofijamran KyH-
JANaHT KeCHM KMCMHHHHT Y VKKa HUc6aTaH oaiufi CTaTHK MOMeHTIapH: D HyKTa yuyH
SyD= 21,1 cm3, B HyKkra yuyH SyB =36 cm%, Ba O mykTa yuyn S, =47,25 o,

CTepKeHHHHE 3PUIMIU-GYpainUl XapaxTep HCTHKACH:

/ GJs 8-105-1,649 L.
= =]/ 8 101,649 _ 5103 1.
«=} Elo 2.108-4370 0123

al=0,0123-200 = 2,46; Shal =5,79 Rra chal=5,88.

KeCHMHHHT 3rumHill MapKasHia HHCGATAaH IOKJIAHHMIIHHHT KYHHIHIL SKCUEHTPHCATETH ~—
e=b/2+[yA[=8/2+3,31 =7,31 eMm.

B. CTepXeHHUHI HCTAaJAraH KeCHMHJAarH KYyY OMHJJNADH.
Kypunaérran xosza 6x MOMeHTMapHHHT AucbdepeHnnas TEHIIAMacH €UYHMHU KY#HH-
naru xypuunmen onany (M. H. BexnseB, ConpoTuBJienne MaTepuanon, 1954 iuaaru
Ba KeflHHTH Hauipjap, 552- Ger):

Pe Pe
B=———S8ho(l— M, =— —
chal a(l—x), M, hal cha (I — x) Ba

(4

Mg = [chal — cha (I — x)].
chal
Yk y atpoduna ficcH STHAMULIATH 3TYBYH MOMEHT Ba KyHAalaHr' Kyu KyfH1larura
Tenr: My = — P (l—x) Ba Q ==-- P. CTepXenb y3yHIurH Gyiinua Ky4 OMHIIAPHUHT

jarapuul smopanapu pacM, ¢ Xa GepuwiradH. B, M, Ba M, nap KuHCHAraH xecuuia
3HT, KarTa KMitMaTra spumau: x = 0 gpa:

Peshal 2000-7,31-5,79
— —_ = 1173000 H cw?,
max achal 0,0123-5,88 M
M max = Pe=2000-7,31 = 14620 H.cm.

Mymax = — Pl = — 2000200 = — 400 xH-.cm.
Cod Gypanuil MOMEHTH CTEPKEHHHHT 3DKHH Y9UHAa 3HT KaTTa KHfimMaTra 3pH-
wanH, x=I na;
Pe (chal — 1) 2000.7,31
chal ~ 5,88

M max = (5,88 — 1) = 12,13 xH cm

Wy KeCHMHHHT ¥3Hia
p 2000.7,31
M(!) = d ==
chal 5,88
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CrepxxeHb yayHAHrH G¥iinua KyHAaaanr Kyd yarapmafiau: Q=P=2000 H.
B.HopMas Ba ypuHMa KyuJaHHIWIJIA P
Kucuaran xecuMia HOpMaa KydlaHHULIap KyHAumard ¢opMynafan xHcobaaHa-
Zu:
O_M.vmax z, Bmax© 40000 . 117300
Iy Jo  652,8 4370
Kecumunnr B, D, H, K, L Ba N HyKTalapuaars HOPMaJ KYWIAHHIIAAp XaMAa
KOODAMHATAaNap Ba KHAMAaTJapu 3Xaxpaana Kearupuarad., )Kajgsald MabiaymoTia-
pura Kjpa sniopa ficairaH (pacM, 8 ra Kapaur).

0w=—061,32—26,8 w.

HyKTamap
KATTaAHKI2 P !
2, M —-7,5 —7,5 | —7,5 +7,5 +75|+7,5
®, cm? -+ 35,2 0 —24,8 | 4+24,8 0 — 35,2
o, H/jcm? — 484 -}-460 | 1126 | —1126 — 460 | +4-484

. Kucniran KecHMAard ypuaMa KywWIaHnliiap KYHAaJdaHr Kyd Q XaMAa srHJaHu-
Gy panuir MOMeHTH M, naH Xxocna Gynafurad KydJasuiuiapiaad AUFHJAaRH:

. Q-Sy My max * Se
=T t% =33 Iy

Ypuuma xywiannmaap O HyKTaja SHT KarTa KufiMatra spHwasd, 6y HYKTa Tg

Ba T, WyHaIMUMapy MOC TYIIAIH:
e = Tg = 2000 - 47,25 1462.12,45
652,8.0,4 4370.0,4
Ty Ba T, AyHanmunapu moc TymMaiiauran D sa L Hykranaplia

1462.49,5  2000-21,1

D, L= -
4370-0,6  652,8-0,6
B Ba K nykranapaa (GyHza xam Tg+ Yy HAYyHAMMMIIAD MOC TyWMaiak):
. ___2000-36  1462-24,8
B. K™ 652,8.0,4  4370-0,4
CrepxKeHHHHI 5DKHH y4HJa YPHHMA KyulaHHILIAp cod Gypanuul KywaaHHLIH

Ba KYHAAJaHT KyWIaHHIILAH AUFUIANH:
M6 '6 Q-S'y

T=T T = Js + Jy8 "

= 36,2 -}- 10,4 = 46,6 H/cm2,

= 27,6 — 10,8 = 16,8 H/cm?;

= 27,6 — 20,8 == 6,8 H/cm?.

By KecuMZa ypHHMa KYWIAaHHIUJAp CTEDXKEHHHHT TAlIKW cHpTHAard B Ba K myx-
TaJlaplla 3Hr KaTTa KHAMAaTra spHiuajiu, 6ysja

e — o . _ 1213:0,6  2000.36
max "B, KT 1649 ' 652,8-0,6

= 4414 4 184 =~ 4600 H/cm?,

10.110. ¥Y3ynauru /=1 M 6§aran QIOPaJIOMHHHI CTEpPKEHHHHT
yunapu O6yiimama VK atpoduaa Gypuia oamalauran Kuaub Max-
KaMJaHraH, JIKHH yJap GeMaJon afisaHa oJumtn MyMkuH. Crep-
XKeHb MOMeHTH Mo=100 Hwm 6yaran kyusnap xKydpTu OHJIaH IOKJIaH-
rai. Kyunap xydTH crepKeHnb yKHra NepHEHAMKYJAAD TEKHCAUKIA
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10.110- macanara oug

KyJaou YypracHra Ky#uarau (pacM, a ra Kapaur). CTepKeHHHHT KyH-
JAJaHr KeCHMHM pacM, 8 Ja TacBUDJAHraH. JHr KaTra CeKTopHal
HOpMaJ Ba ypDHHMa KydW/laHHUuIap, cod O6ypanHul 3HT KaTTa KydJa-
HHWJ/IAPDH Ba CTEPXKeHb KECHMHHHHT 6GypaJjuul 6ypuarn (KyJaoy yp-
Tacua) KaTTaJukJapuHH aHugJaaHr., E=7-101 H/em?, G=2,7-
-101° H/m2,

Evumuu mekwepuie yeyn mavsaysmomaap. KeCHMHHHT ceXTopHast HHepuUHS MO-
MeHTH J,, == 289,6 cm® CrepxeHHdar Gypanull- STHAHY XapaKTepPUCTHKACH O =

=0,0108 em~™1, Ywdy xo01 yuyH OuMoMeHT.ap aMpdepeHlnan  TeHT/IaMacHHHHT
eunMHHH Kviiuaary xuroSman Kapaur: H. M. Benrses. ConpoTHBlIeHHe MaTepHAIOB,
1954 Ba KeifHuCH Mwtry HawipaapH, 552- 6er. CrepxeHb Y3YHAHCH O6yfHya y3rapuul
smopanapy B, M, Ba Mg pacM, 6 xa Gepuarad.

, JKago6: DHr KaTTa CEeKTOpHAJA HOpPMaJ KY4YJaHHIIAD CTEePKEHHHHT
ypra kecmvugard f Ba N HyKTajsapaa €Taju: Op, = 11100 H/em®.
DHr K4aTTa CEKTOpHAI YPHHMA KydJaHuuliap yma Kecumpard G sa M
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HyKTanapna ByXyAra kenaju. T, . = 447 H/cm?. CrepieHHHHD TasHy
KEeCHMM/IarH YpHHMA KyuJaHumJap cop Oypajuin KYUJ4HHIIH Ba STH-
Juil- 6ypanum  MomeHTH M, Kyunammmmpan HGopar 6ymmb, G Ba M
HyKTajapja 3Hr KarTa KuiMaTra SpHIIajy:;

Tinax = Ty + T, = 1875 + 314 ~ 2190 H/cm?.

Crep:keHb ypTa KeCHMHHHHF TasiHd KecuMsiapra HucGaran Gypammm Gyp-
Yard KyHHAard HponanaH aHUKJaHAJH:
/2
Q= —‘—f Mdx =—-ﬂ-——(ch d_ 2 %) — 0,078 pan.
Gl al 2 a2
& 4Gl ch—

10.111. Y3synaura [=2 M 6yaran ny;aaT crepKeHb HKKH y4HAaH
KHCHG KyHuaran. Kymoun ypracura My MOMEHTNH Kydaap Xy(dTH
Kyiuiarad. ¥ crepxKeHb YKHra NepHeHAUKYJP TEKHCJAUKZA Ta’bCHP
KHaaau (pacMm, a ra Kapaur). CrepXeHHMHT KYHIAJQHT KECHMH

30+«
8 i

AY
00 &
. 60%4 o
n4
driamran
Mo
.. R L-— ./ ]
oL 014 U
ah d/

10.111- macanara oupg

pacM, 6 na racBHpaanrad. CTepxkeHb y3yHJAHrH OYiiHua Ky4 OMHJ-
JADUHHHI Y3TapHIl >MI0pajapuHH scaHr, M, MOMeHT KHHMATHHH
aHURJaHr (6yHZAa B3HC KaTTa CEeKTOpHaJ HOPMaJ Ky4YJaHHIUI
150 MIla pnaH ommacuH), 3HT KaTTa CeKTOpHaJ YpHHMa KydJa-
HHLUUIAPHH Ba co Oypanuill KywIaHHIUJapHHH, INYHHHTIEK cTep-
¥KeHb YpTa KeCHMHHMHT Oypaauin GypyaruHy aHHUKJAHT.

XKasgo6: M .. =50,2kH cm ~ 50 kH.™; T, ., =T1,=1560 H/cm®
(kucHiaran epaa); Tk max = 3690 H/em? (x =50 oM 13); Ty pox =

= 4710 H/em?(x =50 cM pa); ¢ = 0,078 pan.

X, cM
KYyy
OMHJIJIaDH

0

25

50

75

100

B, n/cm? — 95640 — 425100 0 -+ 425100 | 956400 "
Me, Hem 25000 18370 16330 18370 25000
Ms , Hem 0 6630 8670 6630 0
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160 % 4mpy
{:2/1, \ = 80xErers
10.112- Mmacanara ouzx 10.113- macanara oup

10.112. Byiinama KupKuMu GYyaran Tpy6acuMOH KECHMJH NyJaT
CTepxkKeHb OHp yuHaaH kucuiarad (pacmra gapasr). CTep:KeHHUHT
3pKHH yuura gyiuaran M=200 HM moMeHT/IH KydJap XKyQPTH YHH
Oypaiinn. DHT KaTTa CEKTOPHAJ HOPMaJ Ba YpHHMa KyuwJaHHULIAP-
HH, cop 6ypaJjulll 3HT KaTTa YPUHMA KYUYJaHHLIJIADHH Ba CTEPIKEHb
3PKHH YYHHHHT OypHJIHLI 6ypYarHHH aHUKJAHT.

Tagkocaauwl yuyH XyAAd YUIaHHEK KECHMJH, JeKHH Oyijama
KHPKHMH OyJMarau crepxeHAAarH YpHHMAa Kyu/JaHHIIJIapHH Ba Oy-
paauil 6ypYarHHH aHHKJaHT,

JKasoo: o, ., = 1610 H/cM? (Kucuiran epra); T, .. = 128 H/cm?
(xucunran eppa), vy, = 6220 H/em? (spkun  yuuna), ¢ = 0,124 pan.
Kupkunmaran crepxenpa. Ty, . = 1774 H/em® ra @ = 0,00037 pan.

10.113. KyumraBp Kecumsd myjart crepkeHb GHp YUYHIaH KHCHO
Kyfinaran. YHuHr spkun yuura P=600 H kyu kyi#uaran 6yau6, Oy
Ky4 TOKYUAHMHI ypTa 4u3ury GyHuua TabcHp KUAagu (pacMmra Ka-
paHr). DHr KaTTa HOpMa/l Ba ypHHMa KyWIaHHIJIAPHH, dHT KaTTa
6ypanum OypyarHHH XaM/Ja CTep>KeHb 3PKHH YUYHHHHL OFHPJIHK
MapkasH P Kyu TabCcHpHAa HYyHaAHWIKEAA KaHAa¥l KHCHJHLIHHH
aHUKJIHT.

Jasos: 0, = 12510 H/em?;, 14,4 == 1540 H/em?;, ¢ = 0,0444 pan;

= 1,56 cwm.

10.114. KywraBp kyHAaJaHr KeCUMJH aJIOMHHUH cTepIKeHb GHD
yungan 6yiinama yx iysanuimuga 6ypuaa oamainurad Kuaub max-
KaMJiaHraH, JIEKHH y 3pKUH afJaHMIId MyMKHH. YHra M, MOMeHT-
Ju Kyunap XKy)TH Kyiuaran. ¥ Tokuaaapran GHPH TEKHCJAHTHIA
TabCHp KHaAand (pacMra xapaur). CrepKeHAarH 3HT KaTTa HODP-
Man kyuaanumnap [o] =8000 H/cM? gay omMaiguran sHT KarTa
MoMeHT Mo KHEMAaTHHH aHUKJAHT. DHI KaTTa CEKTOpHaJ YpHHMA
KyWwlaHHmJiap Ba cod OypajHil Kyd4JaHHULIaDHHH TORHMHr, E=
=7-108 H/cm2, G=2,7/10° H/ cm2.

XKaso6: M, .. =144 kH o T . =113 Hlewm?
= 958 H/cm2.

10.115. TorapacuMOH NpPOHIIH NYJaaT CTEPKEHHUHT YUJapH
6yinama yx atpodpHuia 6ypHaa onMaiauray Kuinb maxkaMJiaHras,,

21388 321
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6D ram
A
1003 MM

10.114- macanara oug 10.115- macanara oun

JIeKHH 3DKHH afiJlaHa OJIHIUM MYMKHH.
KyJsou ypracu [=1,6 mra, P=2500 H

) Kyu Kyiunarad (pacMmpa KypcaTHJAraH

6050 ;,0‘5 v xoiira Kyiuaran). a=10 cMm.
B0x4mr CrepKeHHHHT KYHIAJaHT KeCHMHAATH
7 /_7_1,/ SHI' KaTTa HOpMal Ba ypPHHMa Kyunaa-

22 HHLLIap KAUMATHHH aHUKJAHT,
10.116- macanara oug Kagob: 0pax = 16290 H/em% T =

= 4660 H/cM®.

10.116. Y3yuaurn [=90 cMm 6yaran nyaart crepxeHb YUJapH
G6yinama VK atpoduga Gypuaa oJMalHraH KHIUG MaxKaMJaHTaH,
JIEKHH 3DKHH afJaHHIUH MyMKHH. CTepxeHb TEHr TaKCHMJaHraH ¢
HHTEHCHBJIMKAArH 10K OujaH wokJaHraH. CTepKeHHHHr KYHAaJaHr
KeCHMH — TeHréHaIMMac KywraBp (pacvra Kapaur). Harpyska ¢
LeBODp GajJIaHAJUTHHUHT YpTacura KYHHATaH.

CrepxeHzaru HopMaJ Kyunauumiap 160 MITa nau ommMaliguran
3HT KaTTa 0K ¢ gHiiMaTHHU aHugaasr. IOk ¢=>50 H/cM Gyarauna
SHT KaTTa HOpMaJl Ba ypHHMA KyWJaHHIULIAapHH Xamja CTepieHb
¥pTa kecHMHHHHT Gy#inama VK aTpoduaa Gypuanll GypUaruHu aHHK-
JaHr,

Jhasob: qu. = 65,9 HicM; 0pax = 12140 H/eM?; T, =2580 H/cm?.
@ = 0,0324 pax.



11-606
KOHCTPYKUHUAJAP KUCMJIAPUHHHT YCTHBOPJIUTH
36- §. CHKHJAraH cTepKeHJapHHHI YCTHBOPAUIH

11.1. Arap crepxKeHb Kyfujgary MaTepHaJsapiaH sicairad GyJ-
ca Ba KPHTHK 3ypHKHILJApHH XHcOGJall yuyH Xajau Ditjep dopmy-
JacH KYJJlaHHJCA, CTEeDXKEHHHHT 3HI KHYHK KaHHIUKOKJIHMIHHH aHMK-
JIAHT:

a) MyTaHOCHOJMK yerapacH oy = 220 MIla Ba HopMas 3/aCTHKJIHK
monysn £ = 1,9-10"" H/M? Gyaran nyJiaTias;

6) 0y =490 MIla Ba E = 2,15.-10" H/M* Gyaran 3,5% Jau Hu-
KeJaas;

B) 0y = 177 MIla Ba E =7-10" H/™® 6yaran mopasilOMHHUALAH;

r) 6, = 16 MIla Ba E = 10'® H/M? 6yaran Kaparail €royupaH.

Kaso6: a) 92,3, 6) 65,8; B) 62,5; r) 78,5.

11.2, Maxkamaanum Ba IOKJAHHII MapTiapu GHp XHJA 6YJras,
6Mp XHJI Y3YHJHKZArH MKKH CTepXKeHAaH KalcH O6upH KaHHIIKOK-
POK — KBaJpaTr KecHMJH CTepXKeHMH €KH LyMaJloK KEeCHMJIH cTep-
KeHMH?

/Kag06: UKKHHYH CTEPXKEHHHHT KaHHIWIKOKJAHTH 2,3% IOKOpHPOK.

11.3. Dfinep dopmynacunan doitnanann6, 6Hp XHJ IIapOHTAA
HIJIa#JHraH, pacMAa TacBHPJAaHraH KyHNaJaHr KeCHMJapHHHT
103acH TeHr 6yJraH yCTYHJapHHHr KPHTHK 3YDHKHIUJAapH KHAMAT-
JJapH HUCOATHHH TOMHHI.

36 -
1

7

ANNN\N

b O = a ——

| I

<> \\\\\\\S

Y 2
11.3- Macanara oun
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JKa6ob: PPy PPy Pys: P = 1:0,955:0,333:4,56:4,35:
:2,38.

11.4. KymraBp Noe27 KyHJa/MaHr KECHMIM KHCHITaH YCTYH YYyH
KPHTHK KYyY Pa KPHTHK KYWIAHHIH KHAMAT/JApUHH aHUKJIAHT. Y CTYHHUHD
HKKAJAa YYM [IADHUDPJIM THPadraH (LApJad LIADHUD). Y CTYHHHUHT Y3YH-
Jurd 4 M. Marepuan — MyTaHOCHOMIMK uerapacH Oy = 200 MIlla ra
3JIACTHKIMK Mopyan E =2.10" H/m? Gysran nyJar.

Ewu sy Kjurapp Ne27 yuyn F=40,2 eM?, J ;= y=260 em® Ba =iy 2,54 cu.
CTep)KeHHHI{l" STHJIYBYZHANTH

w 1-400 E 2.1011
A= =——— = I57,5> A = — =3, =99.3
e 2.54 > A yerap = a2t o 3,14 2 10°

Mlynnati Kuiu6, Diiep popmynacHud K¥anaca Gyaap skaH. KpuTHK 3§pHKHLI:
_ Edin®® 2.1011.260.10—8.9,87

Kk =

= 320 kH ra Tenr;

(w2 (1-4)2
KPHTHK KYyYJaHHII
P, 320800
Op = — = 27 . 798.105 H/m2.
“TF T 40,2.10—% "

11.5. Diinep ¢opmynacuman ¢oitnananu6, 6yiiama CHKYBYM IOK
P =125 xH yuyH copravent Gyinma 2,6 M y3yHAMKZArH YCTYHHHHT
KYIUTAEP/IM KYHJANAHT KECHMHM TaHMaHT. YCTYHHMHT GHDP YYH KHCHJ-
FaH, HKKHHYM y49H LIADHMPJM TUpasrad. Marepman — nyaar-3. Ycru-
BOPJIMK 3amacH KO3(pGhUUMEHTH K, = 2.

Kypcamma. Dinep dopmynacuran J min HHHT 32pyp KHAMATH aHMK/IAHAIH, CyHT-
Pa copraMent Gyjinua npodms HoMmepd Tomwiazu (6ymma J, .o =J y XYLIH wWyHaad
€4 GyHIaH KaTTapox KuiiMatra sra).

min

Bynaa
ul 0,7-260
i A= —— = ——— = 17>, ~ 100,
,p lp i 155 = Agerap
W_r_ /"F'\I'jng AbHd Ditep GoOpMyJacHBH K¥.araca” 6ymaiu.
A I e
I

; " 11.6. Kyupanaur kecuMH TYFpH TYpPTOypUYaK
} } 1220 cm, ysynauru 6 cM 6yarad yCTyH yuyH
| iy l CHKYBYM Ky4 Ba By KYHuara€ KydJaHuil Kui-
} b @;Qﬁ MAaTUHH aHMKJAHT. YCIyH MaTepHaay — 3jac-
| Iam TUKIMK Moxyiu E = 0,9 10 H/m® sa myra-
i Il >~ nocu6nuk werapacu o, = 15 MIla Gyaran érou
i | (YCTYHHHHT MKKH NPOEKUUACH KypcaTH/raH, pacMs-
,& - ra KapaHr). YCTHEOPJMK 3amacd Ko3(pduieHTH

Ky, =3. .

11.6- macanara ong Jaso6: 65800 H; 2,74 MIla.
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12-606
IOKJIAPHUHI NVHAMUK BA Y30K TADCHPH
37- §. Uuepuusa KyuJapHHHHT TabCHPH.

12.1. Maccacn 30 xH 6yaran 1ok nyiar apkoH €paaMuna paBOH
Tezqanuw OHJAaH KyTapuJaiH, AACTJa0KH MKKH CEKYHALA 10K 4 M
GasauIJHKKa KyTapHJaagd. APKOHHHHI KyHJaJaHr KeCHM 103acH
5 cm?, yaynauru 90 M MaTepHaJHUHT Xa*KMHH OFHD- s

auru 7,2 - 10* H/m8. ApKoHHHMHr §3 OFHDJIHIHHH

xHucobra oamaraH Ba xuco6ra oJraH XoJsjfa yHIarf

9HC KaTTa HOPMAaJ KYUJaHHIIHH aHHKJAHT. Sl
XKaso6: 722-105 H-m2; 8- 107 H/m2. l i
12.2. IyMasioK KyHAaJaHT KEeCHMJIH NyJar cTep- yﬁ o

JKEHHMHT y3yHJuru [=1,6 M; YHHHT MKKaja yuHra \/—{ i _’lr

P=30 H jaau 10K Kyfuarad. ¥ ropusoHtran VK | 5

O—O arpoduna paBoH aiinanagu (600 alja/mun LJZ“’“‘

Teanukjaa) (pacMmra Kapasr). e
Arap #ya kyhuaran kyusannu [o] =120 MIla e,

6ysca, CTep:KEHHHHT 3apyp KYHIaJaHI KECHM l03a- 0

CHHH anukJaHT. CTepXKeHHHHT y3aHHIUHHH TONHHT. 199 vacanara

OH

, Ewumu IOk P HHHr afIaHMIIM HaTHAKacMZa BYXKYLAra KenajuraH HHEDIHS KYyuH
P, xyitnnars gopmynianan XucoONaHHIIA MyMKHH:
, P ! Pnnt.l
P, =— e —=—"—,
A g 2 1800 g
ByHna o — 1OKHHHT afkianuur Gypuak Te3MHTH; N — MHHYTHrA aiiaHHULIaD COHH,
g — OFHMDJIHK KYYH Te3JIaHHUIM.
CTepXKeHHUHT ¥3H ailTaHAIIM HATHKAacHZa BYXKyJra KenajHraH MHepuust Kyuu P’g
HH TONHW Y4YYH afinauuil YKHAaH x Mmacodala CTepXKEHHHHr dx 3JeMeHTHHH axpaTa-
MH3. AMDATHIraH SQeMEHTra TabCHP KWIAAMraH HHepuHa Kyud dP’’, Kyfnzarura
TeHr:
F F.y.n?.n?
dP? = Y gyt = xdx;
A
g 900 g
Oy eplla F — CTepKCHEHHI KYHIAJaHT KeCcHM 103acH.
Crep:KeHHHHT mn KeCHMJarH HHepLMS KyuH Pg. KHAMATHEH TONHUI YYyH CTep-

JKeHHHHT mn KecHMAan P J0OKKada GyaraH ySyHJAMTHAArd 3/QeMeHTap HHeplHs Kydja-
PHHH KYILIHID Kepak.
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2
. o Fynin? F.y.n2.n2 (l’
P = d _ — d —_—— —_——2 .
5 Pa=500g.) = 1800z \4 ")
X

mn KeCHMJArH [OPMAT KyWwlaHHII WHeplHMda XyuwrapHh P’y sa P’’; nan xocun Gyaa-
JAMTaH DMHAMHK Harpyskanap AWFHHIHCHAAH HOOpPAT (IOK OFHDJIMIHAAH BAa CTEPIKeHHHHT
V3Haan XocHn GYyMalHMraH CTaTHK Ky4wIAHHLLIAD KHUHK GYAraHaurd TydbafiniM yJaap Xu-
cobra OJHHMAIK):

I, .. s [Pl (I
—— (P = Zap(=—a)l
T =F Fgt Py ISOOg[F +Y(4 x)]

CrepXeHIarH 3HT KaTTa YY3yBUM KyWIaHHIN afIanuil KU ETand, sbHM x == 0
Jla; WIYHHHT YYyH MYCTaXKamaHK IUAPTH KyRHAaruua é3unamu;

nn?l [ P l
lgoog(F +vy) <ol .
6yHRAH
nda 3402
F=2 4 pn?n?l

4 77200 g [6] — n?n2i2g’
. F udonacura coH KHAMAaTMapuH KyAu6 KyfAHIATHHH TONAMHM3:
i 4F _ ‘/ 4-3-9,87-6007- 160 ~ 11 ex
n 3,14 (7200.1200-981 — 9,87 - 6002-0,0078- 160) o

Mn KeCHMH OJMAWIA aXpaTwirad dx Y3YHNHKIard CTepXKeHb SJeMEHTHHHHI Y3alHWH:
dx nn? [Pl 2
PV S LN L

E 1800 Eg| F 4 7
OYTyH CTeDXKEHHUHT yayHIMIH 3ca
7 ety (P 2 2 [P 4yl
} k13 ng ! ‘Y nn ?
Al=2) dAl= ‘ L e ) dr = Z _)=
é 900 4E. [F T (4 * )] *= 1800 gEkF %
0
9,87.6002. . )
_ 9,87-6002.160 3.4 0.0078-160 \ _ 7 o
1800-981.2.108 \3,14.1,12 6

12.3. lymasioK KYHAa/JaHr KeCHMJH YysiH CTepXKEHHHHT 3PKHH

yuuia w0k P (pacmra Kg.) 6yau6, ropusontan yxk O—O arpoduaa

120 cex—! goummuii Gypuak Te3JuK OHJIaH aljaHalH.

0 (P50 Arap uysSHHUHT YJ3HIHIIHAATH MyCTaxKaMJIHK dera-

* pacu 160 MIla, xaxwuit orupauru 7,2 - 10* H/M®

6Yaca, crepKeHb eMHpJaaguraH P oK KHHMAaTHHH
aHHKJaHT.

/Kasob: 50 H.

12.4. Maccacu 6000 H au neurartenp GasaHAJIHTH

20my 40 cM, 3un 60 cM, yayHauru 80 cm au Geron moiige-

J;— BOpra ypHaTHjrai. DeTOHHHHr XaXMH#l OFHPJHIH

y4

»

1 =560cH

2-10* H/m3, AfinanyBun SIKODHHHT MYBO3aHaTJaHMa-
rad kucmu 20 H 6yau6, afinannw yxupan 15 cM Ma-
cotazna xoimawmiraH, MHepuus KyuYHHMHT BepTHKAJ
12.3- Macanara TAUIKHJ 3TYBUHCH HYHaJHIIH MOHAEBOPHHHI BEpPTHKaJM

oux CHMMETDHSI yKHra MocC TywagdH Reb xucobmaab, moi-
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12.5- Macanara ougn 12.6- Macanara oux

IEBOp acOCHAAa YHHHT ¥3 OFHPJAHMTHIAH, ABHraTeNb OFHPJHTHIAAH Ba
HHEpUHS KYYHHHHI BEepPTHKAJ TAUIKHJ STyBUHCHAAH naipo 6yaanu-
raH 3Hr KaTTa CHKYBYH KYUYJaHHIUHH aHHKJAHT. DyHH HKKH X0J1
yuyH GaKapuHr: a) JABMraTeab Huniamaiau; G6) asuratean 2000
aiJ/MHH Te3nuKaa HINJaiIH. .

[TofineBopHHHr TeOGpaHHUIM Ba HMHEPIUHs KYYHHHHT TOPH3OHTAJ
TalUKHJ 3TYBUHCHAAH Nafigo Gyaajgurad KyuJaHHLIHH XHcobra oJ-
MaHr.

Jaso6: a) 20,5 kH/m2; 6) 48,5 xkH/m2.

12.5. Kyrapruu nocaurucuHuur (pacmra K.) orupaura 42 xH.
Kyrapunaérran kyrapruura topMo3 GepuarasHpa nacasiéIran Io-
caHrura 1,5 M/ceK ra TeHr Te3JaHHLI TabCHP KHJAaAH. Arap NOCaHTH
GoNTAAapHHUHT MaTtepHaad yuyH [o]=32 MIJA Ba [r] =20 MIIA
6yuca, 6Goarnap A Ba B nuamerpuuu anugjaasr. Boaraap corn A —
HKKHTa, B — 6uTTa.

Kasgob: d, = 31 mmM; dg=39,3 mMm.

12.6. IOnka nesopau y3yn nyaar Gapabau (pacmra K.) O—O
VK arpodpupa aitanaau (600 ain/mMun). ¥V ainauuw ykura dakar
€HJapu 6HJaH MaxkamJjaHrad. Arap 6apaGaHHHHT ypraua AHaMer-
pu 2 M 6Gyaca, 6apaGan AeBOpHAaH axpaTHaraH Xaiaka AB pnaru
HOpPMaJ KyWIAHHIIHH aHHKJAHT.

Topen, xecumnapugaruy GapabaH MaxkamJaMajapu TabCHPHHH
Xucobra oaMaHr.

/Kago6: 314 - 105 H/m2,
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