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OBIIUE TPEBOBAHUSA K O®OPMJIEHHUTIO
PACYETHO-ITPAOUYECKHUX PABOT

Bce pacuerHo-rpaduueckue padotel (PI'P) mo kypcy “Texnuueckas
MexaHuKa” oQOpMIIAIOTCS B OOBIMHBIX 12-18-TMCTOBBIX TETpaAsiX B KIETKY.
Y nanare 3aMe4aHus MPEnoaaBaTels Uid BbIPBIBATh JIMCThI U3 MPOBEPEHHBIX
pacueTHoO-rpaduuecKuX padoT HE JOMYCKAETCs

PacuetHo-rpaduyeckast padoTa BBIIOJIHSIETCS YEPHUIAMU WM NACTOMN
YEpHOT0, CHHEro WM (UOJIETOBOro IBETOB. I[losicHUTENbHAs 3amucka
JOJDKHA HAaYMHAThHCS ¢ 3agaHus Ha PI'P. Jlanee 3anuchIBarOTCS BCE UCXOIHBIC
JMaHHbIC 3amaud. llepen kakaod pacueTHOW omepalnuer HeoOXOIUMO AaTh
KPAaTKO€ MOSICHEHWE CMBICIIA W ITOCIEAOBATEIIBHOCTH BBIIIOJHEHUS 3TOTO
srama pacudera. lIpucTtynmas K BBINOJHEHUIO KaXKJIOrO0 ITYHKTAa pacyera,
CJelyeT UMETh B BUJY, UTO HEKOTOpPbIE OyKBEHHBbIE O0O03HAUECHUS BBEICHBI
JUIIb KAaK WCXOJHbIE JaHHbIE. BBIKIIAJIKK C WCIOJBb30BAHUEM JTHUX
00O3HaUYeHUM,  MNPUBOJAILIME K  TPOMO3IKUM  pe3yJbTaraMm,  He
pekoMeHayerca. Bce pacuerbl JOJKHBI BBINOJIHATHCS C  COONIOJEHUEM
npaBUil MPUOTUKEHHBIX BBIYMCICHUN C TOYHOCTHIO 1O ABYX IU(dp mocie
3aMnsTOM, KpOME 0CO00 OTOBOPEHHBIX CITy4YaeB.

Yepresxxu B paboTe JOJDKHBI  OBITh  BBINOJIHEHBI  aKKypaTHO,
KapaHJIalllOM WJIM YEpHOM PY4YKOM, B BHIOpAaHHOM MacuiTade, ¢ MOMOIIbIO
YEPTEKHBIX MHCTPYMEHTOB. XapaKTEepHbIE OPAMHATHI 3MIOP U TPaPUKOB,
OCM W JPYrM€ BEIUYUHBI PEKOMEHIYETCA BBIJICIATH IBETOM, OTJIMYHBIM
oT ocHOBHOTO. Ha deprexkax ciemyeT MpOCTaBisATh Kak OyKBEHHBIE, TaK
Y YHUCJIOBBIE 3HAYEHUS Pa3MEpPOB, HArpy30K M PEAKLIHU OIOop.

IIpy wucnpaBieHUM TMOJYYEHHOM OT MPENOAaBaTelisi IPOBEPEHHOU
paboThl HE pa3pemaeTcsd CTUPAThb BOIMPOCHI W 3aMEYaHus, CJCIIaHHbIC
npenogaBateneM. OdopmiieHre pacdyeTHhIX paldOT CleayeT BBIMOJHSIThH
COrjJacHO oOpas3naM, TMPUBEICHHBIM B MpEAJIaraéMblX METOAUYECKUX
ykazaHusax. PacuetHo-rpaduueckas pabota, BIOJIHEHHass U O(OpMIICHHAs
C HapyIIEHWEM HACTOAIINX YKa3aHUM, HA POBEPKY HE TPUHUMAETCS.



PACYUETHO-I'PAOUYECKASA PABOTA Ne 1
PACUYET BAJIOK HA IMNPOYHOCTD IIPU U3I'UBE

BapuanT 3agaHus BbIJaeTCsl B BUJIE YKCIIA, IO KOTOPOMY BBIOHMpAIOTCS
HOMEpA 3a/ay Il PElIeHUsI U CTPOKA MCXOJHBIX JAAHHBIX U3 TaOIMUIbl 1.

Pa0oThl1, BBIMOTHEHHBIE HE TI0 KDY, NPENoAaBaTEIEM HE TPOBEPSAIOTCS.

Jlst 3agaHHbIX 0anok (Tali. 2) mpH YMCIOBBIX 3HAYEHUSX Pa3MEPOB U
Harpy3ok 1o cTpoke Tadn. 1 tpedyercs:

1. OnpenenuTh ONOPHBIE PEAKIIHH.

2. IlocTpouTh 3MIOPBI BHYTPEHHUX CUIIOBBIX (PAKTOPOB.

3. [TogoOpath nonepeyHbie CEYEHUs U3 YCIOBUNM MPOYHOCTH — KPYTJIbIE

U TIPSIMOYTOJIBHBIE AEPEBSIHHBIE, CTAILHOE U3 JIBYTaBPa.

4. N300pa3uTth 3CKU3 YIPYrol JUHUU OalKH, COTJacysl €ro ¢ 3Mopoun

MOMEHTOB M.



Taonuma 1

Hcxonnabie manubie Kk PI'P Ne 1

BapuanTt a, b, c, Fy, F, qi q> m,
M M M kH kH | kH/ kH/. kHwm

1 3 2 1 25 15 6 2 40
2 2 1,5 2 30 25 4 3 45
3 3,5 1 3 20 35 5 4 50
4 2,5 2,5 2,5 35 30 3 5 55
5 2 2 1,5 15 20 2 6 60
6 2,5 1,5 3,5 10 15 4 2 35
7 3,5 2,5 3 15 25 5 3 30
8 2,5 2 2,5 20 35 6 4 45
9 2 1,5 2 30 20 3 5 55
10 3 1 1,5 15 10 2 6 35
11 3,5 2 1 25 30 6 3 40
12 3 2 1 25 15 6 2 40
13 2 1 2 30 25 4 3 45
14 3,5 2,5 3 20 35 5 4 50
15 2,5 2 2 35 30 3 2 55
16 2 1,5 3 15 15 2 3 40
17 2,5 2,5 2,5 10 25 4 4 45
18 3,5 2 1,5 15 35 5 5 50
19 2,5 1,5 3,5 20 30 6 6 55
20 2 1 3 30 20 3 2 60
21 3 2 2,5 15 15 2 3 35
22 3,5 1,5 1 25 25 6 4 30
23 2,5 1 1,5 25 35 4 3 45
24 2,5 2,5 1,5 35 20 5 2 55
25 2 1 3 10 35 4 3 35
26 3 2 2,5 15 30 6 2 40
27 2,5 1,5 2 20 25 2 4 45
28 3,5 1,5 1,5 25 20 3 5 50
29 3 2 1 30 15 5 6 55
30 2,5 2,5 1,5 25 10 6 2 60
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YACTH 1. IBYXOIIOPHAA BAJIKA
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OxkoHuaHue TadJ. 2

13

. B q » » T q 2 T 3 _N | 2 q
.HW H.MW .m..m. = —hﬁ H-_.AI
EEEEEEEE EREEEEEEEE A z
S H_W — 7 u«__.|u.. f o
i £’/ b
2 q ) 2 2 » q 2 2 . 2 q
-~ .M..ﬂ g — d e .wu
EEEEENEEEREE) d IEEEIEER I S S ERSEaRE
FH ' anu
— uW - - I
w b b 3 w B
27 » q 2 2 T o q 7 | _ > | ¢
2 a Iy kmﬂ\;fl
SRR AEE: f EEEEEEEEE EazaEaEY
g Wﬂ ﬂ w_m.u - ] ,W
27 iq n _ q 2 ) _ ) q _
- L4 I
i e o kﬁn&
TIiit it , EEEZEEE
il B — ;_




KOHTPOJIb NMPABWJILHOCTH MOCTPOEHMS
SMIOP Q U M

1. Ecniu Ha Oanky JeHCTBYET COCPENOTOYCHHAsh CUJia, TO Ha JIIope
MOIEPEYHbIX Cril () TOJ CHIOW — CKaYOK Ha BEJIMYHHY 3TOM CUJIbI U B €€
HaIpaBJICHUHU (€CIIM UITH OT JIEBOTO KOHIIA OAJIKM, a €CJIM C MPABOro KOHLA —
TO CKQ4OK B CTOPOHY, ITPOTUBOIIOJOKEHHYIO AeHCTBUIO cuJibl). [Ipu 3TOM Ha
SIIOPE MOMEHTOB M — CTBIKOBKa ABYX JIMHHMH C OOpa3oBaHHUEM YCTyIIa
(u3710Ma) B CTOPOHY 00OpAaTHYIO JEUCTBUIO CUJIBI.

2. Ecnu Ha Oanky AeHCTBYET paBHOMEPHO paclpejiesieHHas Harpyska,
TO 31I0pa ) HA 3TOM YYaCTKE OrPaHUYEHHA HAKJIOHHOM MPSIMOM, a Ha 3ITI0pe
M — xpuBoit Il nopsiaka (mapad®osioi, BEITYKJIOCTbIO B CTOPOHY OOpaTHYIO
JEHCTBUIO HATPY3KH).

3. Ecnmu B kKakoM-1100 ceuyeHUH OalKku MPUIIOKEH COCPEIOTOUYCHHBIM
MOMEHT, TO Ha 3mtope () ero IeUcTBUE HE OTPA3UTCs, a Ha drwope M Oyaer
CKa4yOK, PABHBIN MO BEIMYUHE MPUIO0KEHHOMY MOMEHTY.

4. Ilpu cnemoBaHUM OT PACUETHOM CXEMBI K 3mmtope M yepes smopy O —
MOPSAIOK JTMHUM YBEJIMYUBACTCA HA CTUHUILY.

dM .
5. Kaxnaa opauHara nonepedyHbix cuin Q = = npeAcCTaBiIsieT coOou
Z
TAHIEHC YIJla HAKJIOHA KACaTEJIbHOM K 3Mope M ¢ TOPU30HTAIBHOM OCHIO.
d dQ d’M
TaKmeq=—Q,Tor)1a q= Q: —-
dz dz dz

6. Ecom Q = 0, 1.e. tga = 0, To M = const, Ha smope M — npsmas,
napaJuiesibHas HyJIEBOW JINHUH.

7. Ecnu Q niepexoIuT 4epe3 HOJb, MEHSIST 3HAKH, TO HA 3TOM y4yacTke M
= M, — DKCTPEMYM.

8. IlomoXuTenpHBIM 3HAYEHUSM Ha OHHIOpe () COOTBETCTBYET

BO3pacTaHUe JIMHUM TpaduKa 310psl M, OTpULATEIbHBIM XK€ 3HAUeHUsIM () —
yObIBaHUE.
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INPUMEPBI BBIIIOJIHEHUSA PI'P Ne 1

ITpumep 1. Jlns 3amanHoi nByxomopHoi Oanku (puc. 1) tpeOyercs
3amucaTh YpaBHCHHUS PaBHOBECHS, ONPEACIUTh ONIOPHBIC PEAKIIMH U CJIeTIaTh
IIPOBEPKY.

y4=27 kH m=50 kHm Q;=22kH Ry 0,=12 kH
q=4 kH/m

x4=0 mJ/HHH EEERRREPRRNEE ZNERY
A \_J F,=201<H/7x/73 F=35kH

‘ a=3,5m ‘ b=2,5m c=3Mm c=3Mm c=3m
[ l |

Puc. 1. 3agannas aAByxonopHas Oajika

B Touke A (HENOABWXHBINA IIAPHUP) BO3HUKAET J[BE PEAKIUUA —
BEpTUKAIbHASA Y, M TOpu3OHTanbHass Xa. ['opu3oHTanbHAs peakuus Xa
paBHa 0, Tak kKak B Oanke OOJbIIE HET TOPU3OHTAIBHBIX cuil. B Touke B
(MOABYM>KHBIN IAPHUP) BO3HUKAET OJIHA BEPTUKAJIbHAS peakuus Rg.

1. Halinem BepTukanbsHyto peakunto Rg. CyMmMa MOMEHTOB BCEX CUII
OTHOCUTENBHO TOUKHU A paBHa 0:

X Ma(F;)=0.

3anuiieM ypaBHEHUE paBHOBecHs B oOuieM Buje. [Ipeanonoxum, 4To
peakuns Rp HampaBieHa BBepX. 3aMEHUM PAaBHOMEPHO PaCHpPEACICHHYIO
Harpy3Ky ¢ COCpeIOTOYECHHOM criion Q, paBHOM Q =
=q(b+c+c)=4(2,5+3+3)=34kH.

“M—F,(a+b)+Q (a+ bzzc)—RB (@a+b+c)—F, (a+b+3¢)=0.

IToncTaBUM YHCIOBBIE JAHHBIE B ypaBHEHUE, HalIeM Rg:

-50-20(3,5+2,5)+34(3,5+8,52)—Rg(3,5+2,5+3)+
+12(3,5+2,5+3/2)-3,5-15=0;

—431,5-9Rg=0;

RB =— 48 kH.

Tak Kak 3HAUYEHHE pPEAKUUU MOJIYYUIIOCh OTPULATEIbHBIM, TO
HAIPaBJICHUE PEAKIIMU HYKHO U3MEHUTH HA IPOTUBOIIOJIOKHOE.

2. Hanimem Y,. CymMmMa MOMEHTOB BCEX CHJI OTHOCUTEIBHO TOYKM B
paBHa 0:

> Mp(F;) = 0.

3anuiieM ypaBHEHHUE PAaBHOBECHS B OOIIEM BUJIE:

15



b+c

2

31ech paBHOMEPHO pacnpeeieHHass Harpy3ka g JAeJIuTca mapHupom B
Ha JIB€ 4YacTH, MO3TOMY KaXdas HW3 4YacTed CO34a€T MOMEHT B
OPOTUBOIIOJNOKHBIE  CTOPOHBL. ~ 3aMEHHM  KaXIyl0 W3  4YacTeH
cocpenoroueHHbIMU cuiaMmu Qq u Q,. Taxkke MOKHO BBIJIETUTH U €IUHYIO Q.

IToncTaBrM YHUCIOBBIE JAHHBIE B YPABHEHUE, HAUJIEM Y A

-35-6+12-1,5-22-5,52+20-3-50+9Y4=0;

—~210+18-60,5+60—-50=—9 Ypu;

YA=27 kH.

3. Cnemaem npoepky. CyMma MPOEKIH BCEX CUJT HA OCh y paBHa 0:

)y yi—= 0.

3anuiieM ypaBHEHHUE PAaBHOBECHS B OOIIEM BHUJIE:

YatFi—Q +Q+Rpg +F,=0.

[ToicTaBUM YHCIIOBBIE JAHHBIE B YPABHCHUE:

27+20-34-48 +35=0;

—F,2¢c+Qyc/2-Q(

)+ Fic—M+Ys(a+b+c)=0.

0 =0, cienoBaTenbHO, ONOPHBIE PEAKIINN ONPEACIICHBI BEPHO.

[Tpumep 2. Jlns 3amaHHOM KOHCOJBbHOM Oanku (puc. 2) TpeOyercs
3amucaTh YpaBHEHUS! paBHOBECHS, ONPEACIUTh OMOPHBIE PEAKIINU U CIETIaTh
IIPOBEPKY BBIUUCIICHUM.

m=35 kHm 0,=3 kH y4a=21 kH

q:=2 kH/m A~ m4=51,75 kHm
N EFRRTINEN D

/ N
A

B q;1=4 kH/m
F=10 kH 0,=14 kH

a=2,5m ‘ b=1,5m ‘ c=3,5m ‘

Puc. 2. 3amadHas KOHCOJIbHAA OaJika

B KecTkOM 3azenke BO3HUKACT TPU PEAKLIUUM — BEPTUKAIbHAI,
TOPU3OHTAJbHAsA M PEAKTUBHBIA MOMEHT. [ opu3zoHTanpHas peakuus Ha
paBHa 0, Tak Kak B O0ajike OOJIbIIE HET TOPU3OHTAIIBHBIX CHUIL.

1. Haitnem M. CyMMa MOMEHTOB BCEX CHUJI OTHOCHTEIBHO TOYKH A
paBHa 0:

X M4 (Fp)=0.
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3anuiieM ypaBHEHUE paBHOBecHs B 001ieM Buae. HanpaBnenue
MOMEHTA IEPBOHAYAIBHO IPUMEM MPOTUB YACOBOU CTPEIIKH.

—Mp+qicc2—qb(c+b2)+F(c+b+a)-M=0.

IToxcraBuM YHCIIOBBIE JAHHBIE B YPABHEHUE, HaAEM: — My +
+4-35-352-2-15-3,5+1,52)+103,5+1,5+2,5)-35=0;

—Ma+24,5-12,75+75-35=0;

M,= 51,75 xHm.

2. Halinem BepTuKanbHYIO0 peakuuio Y. CymMMa MOMEHTOB BCEX CHII
OTHOCUTEJIBLHO MPOMU3BOJIbHO B3ATOM TOoukdu B paBHa 0 (c yderoMm
HaMACHHOr0 MOMEHTa My ):

X Mg (F;)=0.

3anuiieM ypaBHEHHE paBHOBecUs B oOiieM Buje. [Ipeanonoxum, 4to
peakuus Y o HalpaBJI€HA BBEPX.

M-Q,(a+b/2)+Qi(a+b+c/2)+Mp+Ya(a+b+c)=0.

IToncTaBrM YHUCIOBBIE JAHHBIE B YPABHEHUE, HAUJIEM Y A

35-9,75+ 80,5+ 51,75+ 7,5 Yo=0;

7,5 Ya=—157,5;

Yr=-—21kH.

Tak kak 3HAUYEHWE PEAKUUH NOJYYMIIOCh OTPULIATEIBHBIM, TO
HaIIPaBJICHUE PEAKLIUH HY)KHO H3MEHUTh HA MPOTUBOMOJIOKHOE.

3. Cnemaem npoepky. CyMma MPOEKIH BCEX CUJT HAa OCh y paBHa 0:

)y yi—= 0.

3anuiieM ypaBHEHUE B 00IIEM BU/IE:

Yat+tQi—Qy+F=0.

[ToacTraBruM YHCIIOBBIE TAHHBIE B YPABHCHUE:

—-21+14-3+10 =0;

0=0.
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[Tpumep 3. IToctpouTts 3mropbl Q 1 M 111 ABYXONOPHOU OalKu

Ra=48417

q2 =3 KH/m g

Rb =

!

N R AN AN
3 6 e £
F=25kH m = 45 kHm
F1=30kH
2 2 1,9 2 2
25
@ 2,l.‘rﬁ.’?pE
@l 3,917
23,417 27067
95 N\
N
50 48,166 :
10,39
966 . 7 834
-[Tl-r'l-r—h_

Pucynoxk 3. [Ipumep 3 — 6anka Ha IByX oropax

3,917

an. Q, kH

3n. M, kHma

1) HaXOIII/IM pe€akuuun O11op. I[J'ISI 9TOT'0 COCTABJIICM YPABHCHUS PABHOBCCHA.

Y My =0;

25-2+45+3-3,5-3,775-30-3,5-7,5Rpg=0;

7,5 Rg =29,375;
R =3,917 xH.

> Mg = 0;

30:4-3-35-3,75+45-75RA+25-9,5=0;

7,5Rs =363,125;
R = 48,417 xH.
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[Tposepka: Yy =0;
25-48,417-3-3,5+30+3,917=0;
0=0.

2) IlocTpoum 3mrOpbl BHYTPEHHUX CHIIOBBIX (pakTopoB Q U M 1o xapakTepHbIM
TOYKaM. XapakmepHvimu TOUKAMU HA3bIBAIOTCS TOUKH MPUIIOKEHUS COCPETOTOYEHHBIX
CWJ, TpaHULBl TMPUIOKEHUS PABHOMEPHO pACIPEICICHHBIX HArpy30K, TOYKHU
MIPUJIOKEHHS] MOMEHTOB, IIAPHUPBI, Y3JIbl, 3a/ICJIKH.

IToctpoenue smropsi Q.

1. ITIpoBeném ceuenue I-I B Touke 1 m paccMOTpUM y4acTOK clieBa OT ceueHus. B
Hero Bonuia cuna F = 25 kH, nelictByromas BBepx, O3TOMY Ha 3mtope Q OTKIIaabIBaeM
3HaueHue 25 kKH BBepX OT HYJIEBOU JINHHH.

2. IlpoBoguM ceueHHE B TOYKE 2 PAaCIOJOKEHHOW JieBee LIapHHpa A Ha
0ECKOHEYHO MaJIOM PAaCCTOSTHUHU, U pacCMaTpHUBAaEM JIEBYIO 4acTh Oanku. B Hero Takxke
Bouwia Toipko cuna F = 25 kH, noatomy B Touke 2 Takxe oTknaasiBaeM 25 kKH BBepx
OT HYJICBOM JINHUMU.

3. IIpoBOoIMM CE€UYEHHE B TOUKE 3, pACCMOTPHUM JIEBYIO YacTh. B Hero Bonuia cuia
F =25 xH, netlictBytomas BBepx u cuia Ry = 48,417 kH, nelictByromas BHU3. [loaTomy
Ha 3Mmope B Touke 3 oTknaabiBaem 25 — 48,417 = — 23,417 xH. B touke A oGpa3zyetcs
CKAYOK Ha BEJIUYMHY pPEaKUUU R 4.

4. B Touke 4 HMYEro HE 100ABWIOCH, HA JMIOPE OTKIIAJbIBaeM 3HaueHue 23,417
kH.

5. IlpoBoguM ceudeHHe B TOYKE 5. AHAJIOTMYHO MPEIBIAYIIMM pacuyeTam
nonydaem: 25 —48,417 -3 - 1,5=-27,917 kH.

6. Jlanee ns ynoOCTBa HAUHEM pacueT ¢ MpaBoil cTopoHbl. [IpoBenem ceueHue B
TOYKE 8, pacCMOTpUM IMpaByl 4dacTh. B Heé Bomwia tonmbko cuia Ry = 3,917 kH,
NEUCTBYIOIIAs BBEpX. Tak Kak pacyeT BeJEM C IMpaBOM CTOPOHBI, Ha 3IIOpE
OTKJIa/IbIBAEM €€ 3HAUEHUE BHU3.

7. B Touke 7 HUYETO HE U3MEHMWIIOCH, HA 3IIIOPE B TOUKE 7 oTKIaabiBaeM 3,917 kH
BHHU3.

8. IlpoBegem ceueHue B Touke 6, pacCMOTpUM IMpaBylo 4acTb. JloOaBiseTcs
Harpyska q, = 3 kH/m, nelictByromas Buu3. Ha amrope otknaasiBaem: — 3,917 + 3 - 2 =
= 2,083 kH.

B Touke npuiioKeHus CUIBI ITOJIy4yaeM CKa4yoK, paBHbI ee BennunHe 30 kH.

[lonyyeHHblEe TOYKM HEOOXOAMMO IMOCJIEAOBATENLHO COEIUHUTH TPSIMBIMU
OTpEe3KaMH, PacCTaBUTh 3HAKU («+» — NIl y4aCTKOB, PACIIOIOKEHHBIX BBILIE HYJIEBOM
JUHUW, «—» — HIM)KE HYJEBOW JUMHHUMU. Bce yyacTKM 3alITPUXOBBIBAIOTCS AKKYypaTHO
BEPTUKAIBHON IITPUXOBKOM.

IToctpoenue smropsl M.

Omnropa MOMEHTOB M CTpOUTCA HA CKAaTOM BOJIOKHE.

bynem cuutaTh MOMEHT M TIOJIOKWUTENBHBIM, €CIM TNPUIIOKEHHBIE CHIIBI
CKMMAIOT BEpXHHE BOJIOKHA 0aJKW, OTPULATEIBHBIM — €CJIM HIDKHHE. DT0pa MOMEHTOB
M cTpouTcCs 1O TEM KE XapaKTEPHBIM TOUKAM, YTO U 3MIOpa NONEPEUHbIX cui Q.
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1. IlpoBoguM aHAJOTMYHO CEUECHUS B TOYKAaX, I'I€ XOTUM HAWTHU MOMEHT. B
Touke 1, B MecTe mpuiioxkeHusi cuibl F — paccmarpuBaeM JIEBYIO 4acTh, B HEE BOIILIA
tojibko cuiia F = 25 kH, T.k. aTa cuita HE UMeeT ie4a OTHOCUTEIBHO TOYKH 1, MOMEHT
paseH 0.

2. TlpoBenem ceyeHue Ha OECKOHEYHO MAJIOM PACCTOSHUM CJIEBA OT TOUKH A, B
TOYKE 2 U paccCMOTpUM JIeBYIO yacTh. B Hee Bomuia cuna F = 25 kH ¢ nedom 2 m
OTHOCHUTEJIBHO TOYKHU 2, CJIEAOBATEIILHO B TOYKE 2 MOMEHT paBeH 25 * 2 = 50 xHwm.
Cuna cxxumaeT BEpXHHUE BOJIOKHA, TO3TOMY 3HAYEHHUE OTKIJIAJABIBAETCS BEPX OT HYJIEBOM
JIMHUM.

3. IlpoBenem cedyeHue Ha OECKOHEUYHO MaJIOM PACCTOSIHUM TMpaBee TOUKU A, B
touke 3. Paccmorpum neByro 4dacte. B Hee Bouwia cuia F = 25 xkHwm ¢ meuom 2 M
OTHOCHUTEIBbHO TOUKH 3, MOMeHT m = 45 kHwm u cunma Ry = 48,417 kHwMm ¢ miedom 0 m
OTHOCUTEJIBHO TOYKM 3. MOMEHT Takxke Kak M cwia F ckumaer BEepXHHE BOJIOKHA,
CJI€IOBATEIIbHO, YUYUTHIBAETCS B pacyeTe TaKkKe CO 3HAKOM «+t»: 25 - 2 + 50 = 95 xHwm.
B Touke A mpowu3zonien cKayok Ha BETUYUHY NPUIOKEHHOTO MOMEHTA.

4. AHaNOTMYHO HaXOJUM 3HAYCHHMS MOMEHTOB B OCTaJIbHBIX TOUKAX.

B Touke 4: 254 +45—-48,417 - 2 =48,166 kHwm.

B touke 5:25°-55+45-48417-3,5-3-1,5-0,75=9,668 xHwm.

5. Jlna ymoOcTBa pacyeToB MPOJOJDKUM pacyeT ¢ MPaBOM CTOpOHBI Oanku. B
TOYKe 8 MOMEHT paBeH 0.

6. B Touke 7: 3,917 - 2 = 7,834 xHwm (c:xumaeT BepXHHUE BOJIOKHA, OTKJIabIBAEM
BBEPX).

7. Bo3Bpaiaemcsi B TOUKY IPUII0KEHUS CUlbl F:

3917 -4 -3 - 2 - 1 = 9,668 kHm. B 310l Touke HabO/IOmAETCS M3JIOM B CTOPOHY
JICHCTBUS CUJIBI.

3Ha4YEHHS B TOUKAX MIPU MOCTPOCHUH BIIOP € JIEBOU U C MPaBOil CTOPOHBI JOJIKHBI
COBMACTh.

HaiiieHHble TOYKU COEIMHSIIOT MPSMBIMHU, a TPAHUIBI YYaCTKOB C PaBHOMEPHO
pacripe/ieJIeHHONM Harpy3ku — mapaboioil, BBINYKIOCTEI0 B CTOPOHY OOpaTHYIO
JNEUCTBUIO HATPY3KHU.

Heo6xoauMo oTMETHTh, 4TO Ha 3MOpe M 1o cpaBHEHHIO C 3MIOpoi Q mopsaok
JIMHUM YBEJIMYUBAECTCSA HA €UHHUILY, T.€. €CIU Ha 3mtope Q Topu3oHTANIbHASA TIpsiMasi, TO
Ha smiope M — HakJIOHHas, eciiu Ha mtope Q HaKJIOHHAsA, TO Ha 3miope M — napabona u
T.J.

Onpenenenue s3KkCTpeMyMa.
DKCTpEMYM pacIoiaraeTcsi Ha 3II0pE MOMEHTOB IOJ TOYKOW MepecedeHus
310pbl Q ¢ HyJIEBOM JIMHUEH.
Q2
DKCTpeMyM onpesieuM 1o hopmyie: M, = M, + =", rne
2q
M, — 3HaueHne MOMEHTA Ha JIF0OOU U3 IPaHUI] COOTBETCTBYIOIIETO y4acTKa.
Qy — 3HaueHue Q Ha COOTBETCTBYIOLIEN I'PAHULIE YUACTKA.

20



2
Torna M,,.,.= 9,668 + %= 10,39 kHwm.

3) [TogOGupaem monepevyHbie CEUCHUS JaHHON OaJIKU.
ITonoepem naepessunoe ([0] = 10 MIla) nOPAMOYrOJdbHOE CEYEHHE C

COOTHOLIEHUEM CTOpOH /1l = 2b .
VenoBue  NMPOYHOCTH NpU  M3rMOE 1O  MaKCHMMAalbHBIM

y
HOPMAJIbBHBIM HAIIPAKCHHUAM
_ | max _
- Gmax_TS[G]_IOMHa9
OPE g
rie [0 ] = 10 MIla — pacueTHO€E CONMPOTHBIICHUE JIEPEBA;
b VVx — MOMCHT COIIPOTUBJICHUA OaJIKH.

bh*  b(2b) b-4p> 2D
Jlns npsiMoyronbHOTO ceueHus: W= = = :

6 6 6 3

W M .| 95-10° Hu

o1 TTo0mm =9,5-10 M’ =9500 cm’.
o . a

b=31,5W =3/1,5-9500 = 24,24 cw.

[Ipumem b = 24,5 cm, Torna h = 2b =49 cwm.

[Tpumep 4. IlocTpouTh MIOPHI ISl KOHCOJIBHOM OaNKu

Jns OGanku ¢ JKECTKOW 3a/leNKOM HeT HEOOXOJUMOCTH HaXOAUTh OIOpPHbIE
peakuuu, Torja MOCTPOCHHME SMIOp BCerjga HEeoOXOAMMO HAayMHATh CO CBOOOJHOTO
KOHIIa OaJIKH.

1. TToctpoenue amropsl Q.

Pacuer Bemem c neBoro KoHla Oaliku, NMPOBOJMM cedyeHue B Touke 1. B
OTCEUYECHHYIO YacTh HE MOMAJI0 HUKAKUX CHII, CJIEI0BAaTEIbHO, B HAYAJIE 3TOr0 y4acTKa
Q=0.

IIpoBoaum cedyeHue B TO4yke 2. B OTCEYEHHYIO 4acTh BXOAUT Harpyska (s,
JNEUCTBYIOIIAs BHU3, TIO3TOMY HA JMIOpE OTKIaabiBaeM: — 3 - 2 = — 6 kH — BHU3 OT
HYJICBOM JINHUH.

B Touke 3 — aHanOru4HoO.
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m =45 kHM
q2 = 3 KH/M 6@ Q F1=30kH \\\
EREEN] y \
J 44l b %
G)/ 7 qi=4kum o §
2m 1M 2M
fi
Y 0. Q, kH
30 30
'w | anl M, KHM
6
o1 \.,h
55,:5\“%.“
N 1155

Pucynoxk 4. IIpumep 4 — Oanka ¢ 5KeCTKOM 3a1e1K0n

IIpoBoaum ceueHue B Touke 4. B oTCeu€HHYI0 4acTh BXOJAT JBE HArpy3KH: (o,
JNEUCTBYIOILIAs BHU3, U (], IEUCTBYIOIIas BBEPX. Ha amrope oTknagpiBaeMm:
-3:-2+4-1,5=0.

[IpoBOMM cedyeHUE B TOUKE 5, pacCMaTpUBaEM JIEBYIO 4acTh. [foMruMO Harpy3ok
B He€ BxoauT cwia F; = 30 kH, aelictByromas BHu3. Ha smtope oTKIapIBaeM:
-3-2+4-1,5-30=-30«kH.

B Touke 6 — aHAJIOTHYHO.

CoenuHseM MOTYyUYECHHBIE TOYKH OTPE3KaMU MPSMBbIX.

2. Iloctpoenue smropsl M.
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Hauunaem noctpoeHue Takxke co cBOOOJHOTO KoHIIa Oanku. B yyacTok cieBa ot
TOYKM | HE BXOAST MOMEHTHI, MOATOMY 37ech M = 0.

[IpoBoMM ceueHHE B TOUKE 2 U pacCMaTpUBAEM JIEBYIO 4acTh. B HE€ BXoauT
Harpyska (;, CKMMAloIasi HKHUE BOJIOKHA. MOMEHT B 3TOM TOUYKE PaBEH:
—3-2-1=6xHwm.

[IpoBoMM cedyeHre B TOUKE 3, pacCMaTpPUBAEM JIEBYIO YacTh. [loMUMO Harpy3ku
B HEe€ BXOAUT MOMEHT m = 45 kH, cxxumaromuii Takxke HUKHHME BoJIokHA. Ha smrope
oTknaapBaeM: —3 -2 -1 -45=-51 xkHwm.

Jlanee Bce MOCTPOEHUS BBINOJHAKOTCA AaHAIOTUYHO. MOMEHT B TOuke 4 paBeH: — 3
2-1-45+4-1,5-0,75=-55,5 xHwm.

B touke 5 moGaBwiachk cuna Fi, HO, T.k. €€ IUIEUO paBHO HYJIO, Ha DMIOpE
3HAYEHUE MOMEHTA HE MEHSETCHI.

B Touke 6 MOMEHT paBeH:

-3:-2-1-45+4-1,5-2,75-30-2=-115,5 xkHwm.

[Tony4eHHBIE TOYKHM COEAMHSAEM OTpPE3KaMHM TMPSIMBIX, a I[OJl Harpy3kom -—
napaboJioi, BBITTYKIOCTBIO B CTOPOHY OOPAaTHYIO IEMCTBUIO HATPY3KHU.

[To mOCTpOEHHBIM 3MIOpPaM MOKHO OIPEACIUTh OMOPHBIE PEAKUMU B 3aICIKE
nanHou Oanku: Q = 30 xH, nampaBnena BBepx, M = 115,5 kHwM, cxumaer HuKHHE
BOJIOKHA Oajikul (HampaBJICH MO YaCOBOW CTPEIIKE).

3. Ilon6op ceuenwmii.

Beimonaaum HO)I60p KpYyrJjoro AepeBAHHOI0 CCUHCHUA

M M
O = |ﬂ <lo]=10Mlla, orxkyna W_= M,
W, o]
rne = 10 MIla — pacyeTHOe CONPOTHBIEHUE HepeBa; W, — MOMEHT
nd’
CONPOTUBIICHNUS KPYTJIOro cedeHus Oanku: W= ETR

Torpa TpeGyemblii AMaMeTp KPYIJIOro MOMEPEYHOro CeYeHUs OaJIKu
32-|M .| [32-115,5-10°
w-[o] 3,14-10-10°

Beimonaaum HOII60p CTAJIbHOT'O ABYTAaBPOBOI'O CCUHCHUA

paBen d > } = 0,49 m. [Tpunumaem d = 50 cMm.

“ |Mmax
7 C...=———=<[o]=160MIIa,
W,
_.%_.ﬁ
115,5-10° Hu
o sl B W= ———— =0,722 - 107 M =722 en’.
160-10° I1a
b [lo copramenty mnpokatHoi cranmu (I'OCT 8239-89)

noxbupaem mBytaBp Ne 36 ¢ W, =743 cm.

23



JABYTABPOBBIE BAJIKU 10 I'OCT 8239-89

d (BBIBOPKA)
= C I
-
b
E Pasmepsl, MM ['eomeTpruueckne XapakTepUCTUKH o E
% 5=
9 S =
= A I R P B e B I N o LN I L
= (em®) | (em™) | (em) | (em) | (em?) | (em™) | (em’) | (cm)
10 | 100 50 | 4,5 | 7,2 | 12,2 | 198 | 39,7 | 4,06 | 23,0 | 17,9 | 6,49 | 1,22 | 9,46
12 | 120 64 | 4,8 | 7,3 | 14,7 | 350 | 58,4 | 4,88 | 33,7 | 279 | 8,72 | 1,38 | 11,5
14 (140 73 149 | 75| 17,4 | 572 | 81,7 | 5,73 | 46,8 | 41,9 | 11,5 | 1,55 | 13,7
16 | 160| 81 | 5,0 | 7,8 | 20,2 | 873 109 | 6,57 | 62,3 | 58,6 | 14,5 | 1,70 | 15,9
18 | 180 90 | 5,1 | 8,1 | 23,4 | 1290 | 143 | 7,42 | 81,4 | 82,6 | 18,4 | 1,88 | 18,4
18a | 180|100 | 5,1 | 8,3 | 25,4 | 1430 | 159 | 7,51 | 89,8 | 114 | 22,8 | 2,12 | 19,9
20 [ 200|100| 5,2 | 8,4 | 26,8 | 1840 | 184 | 828 | 104 | 115 | 23,1 | 2,07 | 21,0
20a | 200|110 | 5,2 | 8,6 | 28,9 | 2030 | 203 | 8,37 | 114 | 155 | 28,2 | 2,32 | 22,7
22 (220|110 5,4 | 8,7 | 30,6 | 2550 | 232 | 9,13 | 131 | 157 | 28,6 | 2,27 | 24,0
22a | 220|120 | 5,4 [ 89| 32,8 | 2790 | 254 | 9,22 | 143 | 206 | 34,3 | 2,50 | 25,8
24 | 240 115] 5,6 | 9,5 | 34,8 | 3460 | 289 | 997 | 163 | 198 | 34,5 | 2,37 | 27,3
24a | 240|125 5,6 | 9,8 | 37,5 | 3800 | 317 [10,10| 178 | 260 | 41,6 | 2,63 | 29,4
27 {270(125] 6,0 | 9,8 | 40,2 | 5010 | 371 |11,20| 210 | 260 | 41,5 | 2,54 | 31,5
27a | 270|135 6,0 [10,2]| 43,2 | 5500 | 407 [11,30| 229 | 337 | 50,0 | 2,80 | 33,9
30 | 300 | 135| 6,5 |10,2| 46,5 | 7080 | 472 [12,30| 268 | 337 | 49,9 | 2,69 | 36,5
30a | 300 | 145 | 6,5 |10,7| 49,9 | 7780 | 518 | 12,50 | 282 | 436 | 60,1 | 2,95 | 39,2
33 1330 140| 7,0 |11,2| 53,8 | 9840 | 597 |13,50| 339 | 419 | 59,9 | 2,79 | 42,2
36 | 360|145| 7,5 |12,3| 61,9 | 13380 | 743 |14,70| 423 | 516 | 71,1 | 2,89 | 48,6
40 | 400|155 8,3 |13,0| 72,6 | 19062 | 953 |16,20| 545 | 667 | 86,1 | 3,03 | 57,0
45 | 450|160 | 9,0 |14,2| 84,7 | 27696 | 1231 | 18,10| 708 | 808 | 101 | 3,09 | 66,5
50 | 500|170 {10,0{15,2|100,0| 39727 | 1589 [19,90| 919 | 1043 | 123 | 3,23 | 78,5
55 | 550|180 |11,0]16,5(118,0| 55962 | 2035 |21,80| 1181 | 1356 | 151 | 3,39 | 92,6
60 | 600|190 (12,0|17,8|138,0| 76806 | 2560 | 23,60 | 1491 | 1725 | 182 | 3,54 |108,0
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¥
R
d -
IIIBEJIJIEPHI I1O I'OCT 8240-97
" € . (BLIBOPKA)
\J

i .

= Pasmepsl, MM ['eomeTpruueckue XapakTepUCTUKH ~
é A J, W, ] S J, w, ] gz:
; B0l d ] any| @b o] @ | o] ob | on] e | en| =2
5150 (32]44(7,0]|6,16| 228 | 9,1 | 1,92 | 559 | 5,61 |2,75] 0,95 | 1,16 | 4,84
6,565 |36 4472|751 48,6 | 15,0 | 2,54 | 9,00 | 8,70 | 3,68 | 1,08 | 1,24 | 5,90
8 | 80 |40 | 4574|898 | 89,4 | 224 | 3,16 |13,30| 12,8 | 4,75 | 1,19 | 1,31 | 7,05
10 | 100 | 46 | 4,5|7,6|10,9 | 174 | 34,8 | 3,99 |20,40| 20,4 | 6,46 | 1,37 | 1,44 | 8,59
12 120 52 (4,8 | 7,8 | 13,3 | 304 | 50,6 | 4,78 {29,60| 31,2 | 8,52 | 1,53 | 1,54 | 10,4
14 | 140 | 58 |49 | 8,1 | 15,6 | 491 | 70,2 | 5,60 [40,80| 45,4 | 11,0 | 1,70 | 1,67 | 12,3
14a | 140 62 | 4,9 | 8,7 17,0 | 545 | 77,8 | 5,66 45,10 57,5 | 13,3 | 1,84 | 1,87 | 13,3
16 160 | 64 | 5,0 8,4 18,1 | 747 | 93,4 | 6,42 [54,10| 63,3 | 13,8 | 1,87 | 1,80 | 14,2
16a | 160 68 | 5,0 9,0 19,5 | 823 | 103 | 6,49 59,40 78,8 | 16,4 | 2,01 | 2,00 | 15,3
18 | 180 | 70 | 5,1 | 8,7|20,7 | 1090 | 121 | 7,24 |69,80| 86,0 | 17,0 | 2,04 | 1,94 | 16,3
18a | 180 | 74 | 5,1 19,3 (22,2 | 1190 | 132 | 7,32 |76,10|105,0( 20,0 | 2,18 | 2,13 | 17,4
20 |200| 76 | 5,219,0]23,4| 1520 | 152 | 8,07 |87,80|113,0| 20,5 | 2,20 | 2,07 | 18,4
20a [ 200 | 80 | 5,219,7 (254 | 1670 | 167 | 8,15 [95,90|139,0| 24,2 | 2,35 | 2,28 | 19,8
22 (220 82 |54 9,5]26,7| 2110 | 192 | 889 [110,0(151,0| 25,1 | 2,37 | 2,21 | 21,0
22a|220| 87 | 5,4 |10,2] 28,8 | 2330 | 212 | 8,99 |121,0|187,0| 30,0 | 2,55 | 2,46 | 22,6
24 1240| 90 | 5,6 [10,0]| 30,6 | 2900 | 242 | 9,73 | 139,0(208,0| 31,6 | 2,60 | 2,42 | 24,0
24a | 240 | 95 | 5,6 |10,7( 32,9 | 3180 | 265 | 9,84 [151,0(254,0| 37,2 | 2,78 | 2,67 | 25,8
27 1270 95 | 6,0 [10,5]| 35,2 | 4160 | 308 |10,90|178,0(262,0|37,3 | 2,73 | 2,47 | 27,7
30 | 300|100 6,5 (11,0| 40,5 | 5810 | 387 [12,00|224,0|327,0| 43,6 | 2,84 | 2,52 | 31,8
33 1330(105| 7,0 (11,7| 46,5 | 7980 | 484 |13,10|281,0|410,0| 51,8 | 2,97 | 2,59 | 36,5
36 1360 (110| 7,5 [12,6| 53,4 | 10820 | 601 |14,20|350,0|513,0| 61,7 | 3,10 | 2,68 | 41,9
40 | 400 | 115 8,0 [13,8] 61,5 | 15220 | 761 |15,70|444,0|642,0| 73,4 | 3,23 | 2,75 | 48,3
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PI'P Ne 2. PACUET HA ITPOYHOCTD ITPAU
PACTA KEHUU-CKATUU

BapI/IaHT 3alaHudA BbLIACTCA B BUJAC YHUCIIA, II0 KOTOPOMY BBI6I/IpaIOTC$I HOMCpa
3aa49 oJjiA  pCIICHHUA MW CTPOKa HMCXOOHBIX JAHHBIX M3 Ta6JII/I]_IBI 3. Pa6OTBI,

BBITIOJIHEHHBIE HE 0 MU(py, MPernoiaBaTesieM He PELEH3UPYIOTCS.

[Ipy BBINONHEHUH pacyeTHO-rpapuueckoil paboThl B MOSACHUTEIBbHOM 3aIUCKe

JOJIKHBI OBITh OTPAKEHBI CIIEIYIOUIUE ITAIBI pacyeTa:

Yacrb 1. /{0 3a1aHHOTO CTAaTUYECKH OINPEAEITUMOIO CTYIIEHYATOIO CTPEKHS:
1.1. ITocTpouTs 3110py NPOAOJIBHBIX CHJL.

1.2. W3 ycinoBus NOpoOYHOCTH MOAOOpaTh IUIOUIAAM TONEPEYHBIX CEYEHUH

CTEpIKHEH, YUNUTHIBAs 3aJaHHOE COOTHOILIECHUE IUIOIIAIEH.

1.3. HOCTpOI/ITB OIIIOPY HOPMAJBHBIX HaprDKeHI/Iﬁ B IIOIICPCYHBIX CCUYCHHAX

CTEPKHS.

1.4. TTocTpouTs 3MI0PYy NEPEMEIICHUT.

Yactp 2. Crepxxan AB u CB coenuHeHbl mapHupom B, Ha oCh KOTOpOTO
NeHUCTBYIOT JiBe Harpy3ku P; u P,, kak mokazano B tabnuie 5. KpernneHnus crepxHel B
toukax A u C mapaupsbsie. ONpeIeIUuTh YCUIUS B CTEPKHAX U MOJ00paTh MONEPEYHOE
CEUYEHHE B CTEPXHAX B BUJE NBYX paBHOOOKHX yrojikoB o 'OCT 8509-72 u3 ycnoBus
MPOYHOCTU TPH PaACTSIKEHUHU-CKATUM. CXEMbl HArpy>KEHUM CTEpKHEW B 3amadax u

YU CJIOBBIC 3HAUYCHUA CHUJI P] u P2 AJIA CBOCTO BapuaHTa B34ATh U3 Ta6JII/II_IBI 3.
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Taomuna 3. Ucxonubie nanueie K PI'P Ne 2

Ne a, b, C, F, P] P2 o
Bapuant cxeM y " iy o < Marepuan crepxHeit
1 2 3 2 1 300 840 ANOMUHMUHT
2 3 2 1,5 2 560 340 bpon3za
3 4 3,5 1 3 538 390 JlatyHb
4 6 2,5 2,5 2,5 560 380 Menp
5 5 2 2 1,5 450 520 Crainp yriepogucras
6 8 2,5 1,5 3,5 550 670 Cranb 1erupoBaHHas
7 7 3,5 2,5 3 550 600 AnroMuHUMN
8 10 2,5 2 2,5 668 348 bpon3za
9 9 2 1,5 2 620 300 JlaTtynb
10 2 3 1 1,5 420 900 Menn
11 | 3,5 2 | 200 400 Crainp yriepoagucras
12 3 3 2 | 240 720 Crasp IerupoBaHHast
13 4 2 1 2 480 288 AmroMuHUN
14 6 3,5 2,5 3 360 660 bpon3za
15 5 2,5 2 2 720 774 JlaTyHb
16 8 2 1,5 3 600 620 Menp
17 7 2,5 2,5 2,5 583 305 Cranb yriepoaucras
18 10 3,5 2 1,5 520 420 Cranb 1erupoBaHHas
19 9 2,5 1,5 3,5 508 308 AmroMuHUN
20 2 2 1 3 480 600 bpon3za
21 | 3 2 2,5 620 600 JlaTyHb
22 4 3,5 1,5 1 700 215 Menp
23 3 2,5 | 1,5 400 420 Crainp yriepogucras
24 6 2,5 2,5 1,5 620 940 Cranb 1erupoBaHHas
25 5 2 1 3 800 688 AroMuHUN
26 8 3 2 2,5 600 660 bpon3za
27 7 2,5 1,5 2 990 590 JlatyHb
28 10 3,5 1,5 1,5 610 310 Menp
29 9 3 2 | 628 348 Crainp yriepogucras
30 2 2,5 2,5 1,5 500 980 Cranb 1erupoBaHHas
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Taonuma 4. Yacts 1 mos PTP Ne 2.
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Taomua 5. Yacte 2 mg PP Ne 2.
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e %
= YI'OJIOK PABHOIIOJIOYHBIN
5 / ~ [10 TOCT 8509-72 (BBIBOPKA)
zﬂ
b

['eomeTpruueckue XxapakKTepUCTUKH S g

Mpodums | A, | g | i | o [ i [ Sy [ |y |z | E2
(eM) | (em’) | (eMm (em®) | (em) | (em®) | (em) | (em™) | (em E

50x50x%3 2,96 7,11 1,55 11,27 1,95 | 2,95 1,00 | 12,38 | 1,33 | 2,32
50x50x4 3,89 9,21 1,54 14,63 1,94 | 3,80 |0,99 | 16,61 | 1,38 | 3,05
56x56x4 4,38 13,10 1,73 | 20,79 | 2,18 | 5,41 1,11 | 23,28 | 1,52 | 3,44
56x56x5 5,41 15,97 1,72 | 25,36 | 2,16 | 6,59 1,10 | 29.25 | 1,57 | 4,25
63x63x4 4,96 18,86 1,95 29,9 245 | 7,81 1,25 | 33,06 | 1,69 | 3,90
63x63x5 6,13 23,10 1,94 36,6 2,44 | 9,52 1,25 | 41,50 | 1,74 | 4,81
63%x63x6 7,28 | 27,06 1,93 | 42,94 | 243 | 11,18 | 1,24 | 50,04 | 1,78 | 5,72
T5x75%5 7,39 | 39,53 | 2,31 62,65 | 291 | 16,41 | 1,49 | 69,62 | 2,02 | 5,80
75x75%6 8,78 | 46,57 | 2,30 | 73,87 | 2,90 | 19,28 | 1,48 | 83,92 | 2,06 | 6,89
75x75%x7 |10,15| 53,34 | 2,29 | 84,61 2,89 | 22,07 | 1,47 | 98,29 | 2,10 | 7,96
80x80x6 9,38 | 56,97 | 247 | 90,40 | 3,11 | 23,54 | 1,58 | 101,80 2,19 | 7,36
80x80x7 [10,85| 65,31 2,45 | 103,66 | 3,09 | 26,97 | 1,58 | 119,20| 2,23 | 8,51
80x80x8 12,30 73,36 | 2,44 | 116,39 | 3,08 | 30,32 | 1,57 | 136,70 | 2,27 | 9,65
90x90x6 |10,61| 82,10 | 2,78 | 130,22 | 3,50 | 33,97 | 1,79 | 144,70 | 2,43 | 8,33
90x90x7 12,28 94,30 | 2,77 | 149,67 | 3,49 | 38,94 | 1,78 | 169,40 | 2,47 | 9,64
90x90x8 | 13,93 | 106,11 | 2,76 | 168,42 | 3,48 | 43,80 | 1,77 | 194,20 | 2,51 | 10,93
100x100x7 | 13,75| 130,59 | 3,08 | 207,01 | 3,88 | 54,16 | 1,98 | 231,30 2,71 | 10,79
100x100x8 | 15,60 | 147,19 | 3,07 | 233,46 | 3,87 | 60,92 | 1,98 | 265,20 | 2,75 | 12,25
125x125%x8 119,69 | 294,36 | 3,87 | 466,76 | 4,87 [ 121,96 | 2,49 | 516,40 | 3,36 | 15,46
125x125%x9 22,00 | 327,48 | 3,86 | 520,00 | 4,86 | 135,38 | 2,48 | 582,00 | 3,40 (17,30
140x140x9 | 24,72 | 465,72 | 4,34 | 739,42 | 5,47 [ 192,03 | 2,79 | 818,20 | 3,78 | 19,41
140x140%x101|27,33 | 512,29 | 4,33 | 813,62 | 5,46 | 210,96 | 2,78 910,90 | 3,82 | 21,45
160x160x10|31,43| 774,20 | 4,96 | 1229,10 | 6,25 | 319,38 | 3,19 | 1356,0 | 4,30 |24,67
160x160x11 | 34,42 | 844,20 | 4,95 | 1340,70 | 6,24 | 347,77 | 3,18 | 1494,0 | 4,35 (27,02
180x180x11 {38,801 1216,40 | 5,60 | 1933,10 | 7,06 | 499,78 | 3,59 | 2128,0| 4,85 (30,47
180x180%x12(42,19| 1316,60 | 5,59 | 2092,80 | 7,04 | 540,45 | 3,58 | 2325,0| 4,89 |33,12
200x200%x12 47,10 | 1822,80 | 6,22 | 2896,20 | 7,84 | 749,40 | 3,99 | 3182,0 | 5,37 | 36,97
200x200x14 | 54,60 | 2097,00 | 6,20 | 3333,00 | 7,81 861,00 | 3,97 | 3722,0| 5,46 |42,80
250x250%x16| 78,40 | 4717,10 | 7,76 | 7492,10 | 9,78 | 1942,1 | 4,98 | 8286,0 | 6,75 | 61,55
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U y VIT'OJIOK HEPABHOITIOJIOUHBIN
% I10 TOCT 8510-72 (BLIBOPKA)
d
=)
c ¥
a7 w 7
xﬂ
b
['eomeTprueckue XapakTepUCTUKH 5 E
podure [ T T s | [ e | o | o | i | i | S35
(em®) | (em®) | (em) | (em®) | (em) | (em) | (em) | (em™) | (em) —
50%x32x3 2,42 6,18 1,60 1,99 091 | 0,72 | 1,60 1,18 0,70 1,90
50x32x4 3,17 7,98 1,59 | 2,56 0,90 | 0,76 | 1,65 1,52 | 0,69 2,49
56x36x4 3,58 11,37 1,78 | 3,70 1,02 | 0,84 | 1,82 | 2,19 | 0,78 2,81
56x36x%5 4,41 13,82 1,77 | 4,48 1,01 | 0,88 | 1,87 | 2,65 0,78 3,46
63x40x4 4,04 16,33 2,01 5,16 1,131 0,91 | 2,03 3,07 | 0,87 3,17
63x40x5 4,98 19,91 2,00 | 6,26 1,121 0,95 | 2,08 | 3,73 0,86 3,91
63x40x6 5,90 23,31 1,99 | 7,29 1,11 | 0,99 | 2,12 | 4,36 | 0,86 4,63
75x50%5 6,11 34,81 2,39 | 1247 | 143 | 1,17 | 2,39 7,24 1,09 4,79
75x50x6 7,25 40,92 2,38 14,6 1,42 | 1,21 | 2,44 | 8,48 1,08 5,69
T5x50%x8 9.47 52,38 2,35 | 18,52 | 1,40 | 1,29 | 2,52 | 10,87 | 1,07 7,43
80x50x%5 6,36 41,64 2,56 | 12,68 | 1,41 | 1,13 | 2,60 | 7,57 1,09 4,99
80x50x6 7,55 48,98 2,55 | 14,85 | 1,40 | 1,17 | 2,65 8,88 1,08 5,92
90x56x5,5 7,86 65,28 2,88 | 19,67 | 1,58 | 1,26 | 2,92 | 11,77 | 1,22 6,17
90x56x6 8,54 70,58 2,88 | 21,22 | 1,58 | 1,28 | 2,95 | 12,70 | 1,22 6,70
90x56x8 11,18 | 90,87 2,851 27,08 | 1,56 | 1,36 | 3,04 | 16,29 | 1,21 8,77
100x63x6 9,59 98,29 3,20 | 30,58 | 1,79 | 1,42 | 3,23 | 18,20 | 1,38 7,53
100x63x8 12,57 | 127,00 | 3,18 | 39,21 | 1,77 | 1,50 | 3,32 | 23,38 | 1,36 9,87
125%x80x8 15,96 | 255,60 | 4,00 | 82,95 | 2,28 | 1,84 | 4,05 | 48,82 | 1,75 | 12,53
125%x80x10 19,70 | 311,60 | 3,98 [ 100,50 | 2,26 | 1,92 | 4,14 | 59,33 | 1,74 | 15,47
125%x80x12 23,36 | 364,80 | 3,95 (116,80 | 2,24 | 2,00 | 4,22 | 69,47 | 1,72 | 18,34
140x90x8 18,00 | 363,70 | 4,49 | 119.8 | 2,58 | 2,03 | 4,49 | 70,27 | 1,98 | 14,13
140x90x10 22,24 | 444,50 | 4,47 [ 145,50 2,56 | 2,12 | 4,58 | 85,51 | 1,96 | 17,46
160x100x9 22,87 | 606,00 | 5,15 [ 186,00 | 2,85 | 2,24 | 5,19 [ 110,40 | 2,20 | 17,96
160x100x10 | 25.28 | 666,60 | 5,13 (204,10 | 2,84 | 2,28 | 5,23 | 121,20 2,19 | 19,85
180x110x10 | 28,33 | 952,30 | 5,80 [276,40| 3,12 | 2,44 | 5,88 | 165,40 | 2,42 | 22,24
180x110x12 | 33,69 | 1122,60 | 5,77 324,10 | 3,10 | 2,52 | 5,97 | 194,30 | 2,40 | 26,44
200x125%x12 | 37,90 | 1568,20 | 6,43 [481,90| 3,57 | 2,83 | 6,54 | 285,00 | 2,74 | 29,74
200x125%x14 | 43,90 | 1800,80 | 6,41 [550,80| 3,54 | 2,91 | 6,62 |326,50| 2,73 | 34,43
250x160x12 | 48,30 | 3147,50 | 8,07 [ 1032,3| 4,62 | 3,53 | 7,97 | 604,10 | 3,54 | 37,92
250x160x16 | 63,70 | 4091,10 | 8,02 | 1332,6| 4,58 | 3,69 | 8,14 | 780,60 | 3,50 | 49,91
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Tabmuma 6. OpueHTUPOBOYHBIC BETUYMHBI OCHOBHBIX JOMYCTUMBIX HANPSHKECHUN
Ha pacTsbKeHue u cxatue [o], MIla *

Marepuan Halzll\)/[ﬂﬁc:)nue
Cranp Crt.2 140
Cranb Ct.3 160
Cranp Ct.3 B MOCTax 140
Cranp MalIMHOCTpOUTENbHAS (KOHCTPYKIIMOHHAS) R0 250
yriaepoaucTas
Cranp MalIMHOCTpOUTENbHAS (KOHCTPYKIIMOHHA) 100.. 400 i BLILLe
JIErMpOBaHHAas
Menb 30...120
JlaTtyHb 70...140
bpon3za 60...120
ANTOMUHUT 30...80
AntoMuHueBasi OpoH3a 80...120
J{ropaitoMUHUN 80...150
TekcTonut 30...40
I'etunaxc 50...70
bakenutrusupoBanHas danepa 40...50

* Jlnsg pa3sHoOOpasHBIX BHIOB OJHOTO MaTepHala — NPMHMMATh J000M u3 Hux. Ilpu
ONpENICJICHUH CIIPABOYHBIX BEJIMYMH JJI1 MATEPUAJIOB, Y KOTOPBIX TaHbl X 3HAYEHUS B
ONpENIEICHHBIX UHTEPBAJIaX — IPUHUMATh CPEIHEE 3HAUEHUE.
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Tabnuua 7. Monynu ynpyroctu u ko3 duuuentst [lyaccona

Marepua ynxggg:; E Ko3dd. muneiin. | Kodyppuuuenr
> | pacumpenusi, o | Ilyaccona, u
MIla
qyrgg‘ﬂi‘jg““’ (1,15...1,60)-10° 110-107 0.23...0.27
KoBkuii uyryn 1,55-10° 110-1077 _
YTISPOMICTHE | (50..2,1)-10° | (100...130)-107 | 0.24...0.28
JICTIPORINILIE | (31.2,2)10° | (100...130)107 |  0.25...0.30
Menp npokaTaHHas 1,1-10° 167-107 0,31...0,34
Mee 1,3-10° 167-107 -
XOJIOOHOTAHYTAA
Menp nuras 0,84-10° 167-107 —
0
6p§§$°£f§;‘; 1,15-10° (170...220)-107 | 0,32...0,35
Xoﬂogzzizym (0,91...0,99)-10° | (170...220)-107 | 0,32...0,42
K
OPADCIDAL JATYHE | ¢ (170...220)-107 0,36
l\gggzﬂciﬁzﬂ 1,1-10° (170...220)-107 0,35
ATOMUHU KaTaHbli 0,69-10° 255-107 0,32...0,36
AJroMuHHEBas 0.7.10° 555.10~" B
ITPOBOJIOKA TAHYTAsA
zAgHIOMI/IHI/IeBaH 1.05-10° B B
pOH3a JuTas
I[IopaJHOMI/IVHI/H/I 0.71.10° B B
KaTaHbIN
[IMHK KaTaHbIH 0,84-10° - 0,27
CauHeI 0,17-10° - 0,42
JIén 0,1-10° 507-107 —
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Tabnuua 8. TaGnuia CHHYCOB U KOCHHYCOB YIJIOB

yron a| sina | cos a ||yrofsi a| sina |cos o ||yron a| sin a | cos
1 0,017 1 31 |0,515|0,857| 61 0,875 | 0,485
2 0,035 | 0,999 32 |0,530/0,848| 62 |0,883| 0,469
3 0,052 | 0,999 33 ]10,545/0,839| 63 |0,891| 0,454
4 0,070 | 0,998 34 |0,559/0,829| 64 |0,899| 0,438
5 0,087 | 0,996 35 0,574 /0,819 65 |0,906| 0,423
6 0,105 | 0,995 36 |0,588(0,809| 66 |0,914| 0,407
7 0,122 | 0,993 37 |0,602|0,799| 67 |0,921| 0,391
8 0,139 | 0,990 38 0,616 |0,788| 68 |0,927| 0,375
9 0,156 | 0,988 39 |0,629(0,777| 69 |0,934| 0,358
10 |0,174 | 0,985 40 10,643 0,766| 70 |0,940| 0,342
11 0,191 | 0,982 41 |0,656|0,755| 71 0,946 | 0,326
12 | 0,208 | 0,978 42 10,669 0,743|| 72 |0,951| 0,309
13 0,225 0,974 43 | 0,682 | 0,731 73 | 0,956 | 0,292
14 10,242 | 0,970 44 0,695 /0,719|| 74 |0,961| 0,276
15 | 0,259 | 0,966 45 | 0,707 |0,707| 75 | 0,966 | 0,259
16 | 0,276 | 0,961 46 |0,719]0,695|| 76 |0,970| 0,242
17 0,292 | 0,956 47 10,731|0,682| 77 |0,974| 0,225
18 | 0,309 | 0,951 48 0,743 10,669|| 78 |0,978| 0,208
19 | 0,326 | 0,946 49 |0,755/0,656| 79 0,982 0,191
20 | 0,342 | 0,940 50 |0,766 |0,643| 80 |0,985| 0,174
21 10,358 | 0,934 51 |0,777 10,629 | 81 0,988 | 0,156
22 |0,375| 0,927 52 /0,788 0,616 82 |0,990| 0,139
23 | 0,391 0,921 53 |0,7990,602| 83 |0,993| 0,122
24 0,407 | 0,914 54 /0,809 (0,588 84 |0,995| 0,105
25 0,423 | 0,906 55 |0,819|0,574| 85 |0,996 | 0,087
26 | 0,438 | 0,899 56 |0,829(0,559| 86 |0,998| 0,070
27 |0,454 | 0,891 57 |0,839/0,545| 87 |0,999 | 0,052
28 | 0,469 | 0,883 58 |0,848 |0,530| 88 |0,999| 0,035
29 10485 0,875 59 |0,857 |0,515| 89 1 0,017
30 0,5 | 0,866 60 | 0,866 | 0,5 90 1 0
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INPUMEP BBITIOJIHEHUS PI'P Ne 2

Yactse 1. Pacuer Ha MPOYHOCTDb CTATUYICCKHU OIIPCACIIMMOTO CTYIICHYATOT O
CTCPIKHA 110 JOIMYCKACMBIM HAIIPSKCHUAM

I/ICXOIIHBIC HAaHHBIC JIA pacducTa:

CrepxkeHb MeaHbIH, Ec, = 1,1-10° MIla, [0'] o =15 Mlla

3% 0.3 O45m 0458 54m 0. 54dm

Pemnenue:
220 41 6 160 EE= 36,36 00
y 1 1,14 ' _ 0,178
i ’ 60 B)1464 & IJE
‘ J 1,54 4 S = 10 ‘%
i — 0,070
J60 K 3
v | i 300 >0 0275
i}i O + ) ol e — —
¥ 0,480
-~ | ., A
¥ ; ! 0,480
| m. N (KH) . o (MlIla) 3. A ()

PucyHok 5 — Cratndecky onpeaenumMblil CTYIIEHYATbI CTEPKEHb

a) PaccMarpuBaemblii CTEpKEHb COCTOMT M3 6 Yy4acTKOB, TPaHUIIAMH KOTOPBIX
SBIISIIOTCSL CEUCHUS, T/I€ TPUIIOKEHBI BHEIIHWE CHUJIBI M MECTa W3MEHEHHUS pa3MepoB
norepevHoro ceueHus. [IpoBojs MPOM3BOIBHBIE CEYCHUS B TIPEeIaxX KaXXa0ro y4acTKka
CTep>KHS M paccMaTpuBasi €ro HWXKHIOI 4acTh (oTOpachiBasi 4acTb C 3aJI€JIKOM),
HaXOJWM TMPOJOJbHBIC CHIIBI Ha KaXJIOM Yy4YacTKE CTEp)KHS, OJHOBPEMEHHO CTPOS

BMIOPY TMPOIAOJBHBIX Ccuil N

(pucynok 5). ITlo smrope N MOXKHO, ONPEACIIHUTH

MPOAOJIBHYIO CHITY B 3ai€JIKe, KoTopas paBHa -160 kH.

0) Jlnst onpeenieHuu OMacHOTO CeUYSHUsI HaXOUM HOpMaJlbHbIE

HaIIPSKCHUA HA KAXKIOM YUACTKE CTCPIKHA: O = g .
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o, =£=O;

[y

N, -300

2 AZ A
N, =300 -300 -200

b

O; = = = ;
A4, kA 154 4
40

(74:?,

54,55
Os = )
A
—145,45
Og=—""—".
A

W3 ycrnoBuil mpoOYHOCTH JJIi OMACHOrO (BTOPOTO) y4yacTKa MPU PaCTSKEHUU-

C)XKaTHuu:

_ ‘52‘ = % < [G]Cu =75 MIla , otrciona

o

3
A:300_300 10° H

=5 = 75.10° 10 =410 u* =40cm”.
. a

I[anee MOXHO OIpCACIIUTDL IIOHIaAb ITOIICPCUHOIO CCUCHHA KaXXKIO0I'o ydacCTKa

CTEPKHS.
B) [locTpoenue 3mopbl HOPMAJIBHBIX HAMPSYKEHUIA.

HOpMaJIBHBIC HaIIPSAKCHUSA B IIOIICPCUYHBIX CCUCHUAX YUACTKOB PABHBI:

o, =0;
— -300-10°
o, = 200 _ ~309 _30 =—75-10° =-75MIIa;
A 4-10
-200-10°
=200
4-10
o, =10MIla;
o, =13,64MIla;

o, =—36,36MIla.

[1o moay4eHHBIM 3HaYEHUSIM CTPOUM 3IIOPY HOPMAJIbHBIX HAIpsiKeHu# (puc.S).

I‘) HOCTpOCHI/IC OITHOPbI HepeMeH_[eHI/Iﬁ MMOTICPCUYHBIX CCUCHMU BIOJIb OCH.
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I[JISI MMOCTPOCHHUA SMIOPBI OTHOCUTCIIBHBIX HepeMeH_[eHI/Iﬁ HCIIOJIB3YEM 3aKOH FYKa

. NI /
JUIsl aOCOJIIOTHBIX YIUIMHEHUN: Al =——=0—.

EA E
Oniopy NHepeMelleHuid ciaeayeT CTPOUTb, HAuMHas OT 3aJIeJIKU, MepeMelleHHe

CCUCHU: B KOTOpOﬁ PaBHO HYIIIO. yI[J'II/IHCHI/ISI Y4aCTKOB COOTBCTCTBCHHO pPAaBHbI:

Al =0;
—75-10%I1a -
AL =g, 2 2 TPAO 030 4 6607055 = 0,205
E I,L1-10°-10° I1a
—-50-10°-0.4
[, = >0 05 0’65=—0,205Mﬂ4;
1,1-10°-10

Al, = 0,04 1mm;
Al; =0,067 mm;
Al, =—0,178mm;

OpauHaThI SMIOPHI IEPEMENICHNN TPAHUL] y4aCTKOB OYAYT:
Ve = Al =—0,178mm;
Vs =Alg + Al =-0,178+0,067 = —0,11 Ly
v, = Al + Al + Al =-0,070mm;

6
vy =Y Al =-0,275mu;
3

v, =—=0,480mm;
v, ==0,480mm.

[To mony4eHHBIM MTEpEMEIICHHUAM CEUSHUM CTPOUM JITIOPY NMepeMeIIeHui (PUCYHOK 5).
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PI'P Ne 3. OIIPEAEJIEHUE HEHTPA TAKECTU CEUEHUA

B cocraB pacuetHo-rpaduueckoil pabOThl BXOJAT JBE 3aJauM:
CEYEHUE, COCTABIICHHOE U3 MTPOKATHBIX TPOPUIICH, U CeYeHre, COCTABIIEHHOE
U3 BJIEMEHTapHBIX reoMeTpuyeckux guryp. BapuaHnt 3aganus BbIOMpaeTcs

n3 Tadauisl 10.

Yacte 1. OnpeneneHune NEHTpa TSIXKECTH  MONEPEYHOrO CEUYCHMS,
COCTaBJIEHHOT'O U3 POKATHBIX MPOoQuUeH.

1.1 Onpenenute TreoMETpUYECKHE XapaKTEPUCTUKU  DJIEMEHTOB
COCTaBHOT'O CEUYCHHSI.

1.2 OnpenenuTh NOJIOKEHUE LIEHTPA TAKECTH 3aJAHHOTO CEUCHUSL.

1.3 IIpoBeputh MPaBUIBLHOCTH ONpENEICHUsI ILEHTpPa TAKECTH

COCTaBHOI'O CCUCHUA.

Yacte 2. OnpeneneHue NEHTpa TSIXKECTH  MONEPEYHOrO CEUYCHMS,
COCTaBJICHHOT'O U3 AJIEMEHTAPHBIX T€OMETPUUECKUX PUTyp.

2.1 Onpenenuts TeOMETPHUUYECKUE XapaKTEPUCTUKU JJIEMEHTOB
CEUYEHHUsI, COCTABJICHHOTO M3 3JIEMEHTAPHBIX TEOMETPUUECKUX DUTYD.

2.2 Onpenenuth NOJIOKEHUE IIEHTPA TSHKECTH 33JaHHOTO CEUCHUA.

2.3 IIpoBepuTh NMPABWIBHOCTh OMNPEACICHUS LIEHTPA TSXKECTHU CEUECHUS.
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Tab6auia 9 — PacueTHble cxeMEbl K 3aga4e Ne 1

@%Eﬁ

N
_ st

a4 \\\\ AN
T )

) 1s) >
RTINS

39




[Iponomxenue Tabiuibl 9

2
i
4
U

s\\\\\\\\)\:

Yy

]
\
\
)
N

40



OxkoHuaHue Ta0JIUIIBI 9

o1 Tos| 0ST oct | - 14 al t
= 0S [0S 0s 5 SEE NN I
wv O [o2e]
/ m & // - M\x AN oy
% - m 7 > N o\ &
Q " B 2
u O
(e
\ Ok : < ) /
2 is) =!
2 - b &
] O |
(=) () (=) -
o
S 9
T 08 zE] <
. — 0S
()
¢ o =) S
9Q ) I @ vl
L - 0
m~ o m
| N ¢ - . —t
() s () -
06
001 — 0zl
7 7 0S | 00T 7 7‘
W N _ 3
S S " 8
wy
7 —
2 SAE 3 o QAN 2
NN & aa
PR & 9 ] v
@ 7.|.7 @ o @ N [ —
0S ‘ 09

41



Tab6auma 10 — Ucxonusie nanubie k PI'P Ne 3

Bapuanr, 3agaya Ne 1 N
o CXEMBI

Ne cxeMbl | npyrapp | mBemtep YTOJIOK YTOJIOK K 3a1a4e 2

K 3amade 1 Ne Ne HEepaBHOOOKHUI | paBHOOOKHI
1 18 18 80x50x5 80x80x6 1
2 20 20 90x56x6 90x90x6 2
3 22 22 100x63x6 100x100x7 3
4 24 24 125x80x8 125x125x8 4
5 10 10 50x32x3 50x50x3 5
6 12 12 56x36x4 56x56x4 6
7 14 14 63x40x4 63x63x4 7
8 16 16 75x50x5 75x75x5 8
9 27 27 140x90x8 140x140x9 9
10 30 30 160x100x9 160x160x10 10
11 33 33 180x110x10 180x180x11 11
12 36 36 200x125x12 200x200x12 12
13 40 40 250x160x12 250x250x14 13
14 10 10 50x32x4 50x50x4 14
15 12 12 56x36x5 56x56x5 15
16 14 14 63x40x5 63x63x5 1
17 16 16 75x50x6 75x75%x6 2
18 18a 18 80x50x6 80x80x7 3
19 20a 20 90x56x8 90x90x7 4
20 22a 22 100x63x8 100x100x8 5
21 24a 24 125x80x10 125x125%9 6
22 27a 27 140x90x10 140x140x10 7
23 30a 30 160x100x10 160x160x11 8
24 36 33 180x110x12 180x180x12 9
25 40 36 200x125x14 200x200x14 10
26 45 40 250x160x16 250x250x16 11
27 12 10 50x32x4 50x50x3 12
28 10 12 56x36x5 56x56x4 13
29 16 14 63x40x6 63x63x6 14
30 14 16 75x50x8 75x75x7 15
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IF'EOMETPHYECKUE XAPAKTEPUCTHUKHU IIVIOCKUX OUT'YP

ToHkoe xoabpIo

J

[ a2\

Je

Ji

[
d=2r

ITonyxpyr

2
Imomane ceuenuss A = % ~0,785d".

OCCBBIC MOMCHTbBI HHCPIIUH:
7Z'd4 4
J.o=J, =" ~00s5d"
64

3
7ed
MowmenTsl conporusnenust: W, =W, =——=~0,1d 7

Paauycel unepuuu: i, =i, = %
_ D’
4
_ nD*
64
D’

Wo=Ww ==_
gy Y32

D
z’x:iy:?\/1+a2.

A

(1-a’),tne a=d/D.

J.=J,

(1-a’)=005D(1-a”).

(1-a’)~0,ID°(1-a).

t<<D.
A=nrDt.

3
J,=J, = ”l; £ ~03926D%t .

2
W.=Ww,= ”2 L~07853D% .

i, =i,~0353D.

2
A= % ~0.392d°.

. :;’_V:(),zzzzd; ¥, =0,2878d .
T

4 4
J =014 0147
64 4

C W, =02587r; W, =0,19081.



A:Eab.
4

¥
3 3
Jx:ﬁab . :ﬁab
5 64 Y 64
* W_ﬁabz_ _ma’h
T IS
@ i, =b/4; i,=a/4.
DnauIc
y A:a2
4
a
Jx:']y:]_
= y - 3
6
i =i, =—1—=0289
i \/ﬁ
KBanpar
A=a’. h=av2
y -
J :J = —
7 NS T
W,=W,=0118d’
o a )
i =i, =——=0,28%
X y \/ﬁ
Pom0
A=bh/2.
Yy y,=h/3; y,=2h/3; b,=b/3; b, =2b/3.
bh’ hb’ b’h’
Jy=73J, == D, =— .
) 36 36 72
ol N P
N YT T T T
b| b 27 240
b i.=02357h;
IIpssMoyronbHbII
TPEYTrOJIbHUK
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A=bh/2.
v,=h/3; y =2h/3.

d=(b,~b,)/3.
3 3 3
A:M;A:M;AZM‘
36 12 4
_bh(b’-bb,) ;o h(b,’ +b))
’ 36 T 12
2 2
O, P~ 02357

WxH - > er -
12 24

A=h(b,+b,)/2.

b, +2b 2b, +b
_ _"n 8 h, y, = H s}
3(b,+b,)

"3b +b,)
;Wb +4b,b,+b])
g 36(b,+b,)

b BB
' 48 b b,
TR U

A=bh.
3 3
b b

Y20 Y2
3 2712
O, b

Jr:_; Jr—
g 3 4

2 2
By
6 6

i, =028%; i,=0289D.

J
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IMPUMEPBHI BBIIIOJTHEHUSA PACUETHO-TPA®HUUYECKOMN PABOTHI Ne 3

Yacrte 1. Belunc/ieHre HEHTPA THKECTH MONEPEYHOr0 CeYeHusl,
COCTABJICHHOI'0 U3 NPOKATHLIX Npoduien

AT 3aJIaHHOC MMONICPCYHOC CCUCHUC COCTOUT H3 TPECX
OJICMCHTOB!:

3 1 — HepaBHOOOKUI1 yronok 140x90x10;

2 — mBennep Ne 27;
mﬂ_ , 1

3 — nBytaBp Ne 30.
1.1 Onpenenenue reoMETPUUYECKUX XapaKTEPUCTHK FJIEMEHTOB CEUCHMUS.
Hcnone3ys  copTamMeHT  TPOKATHOW  CTalM, HAXOJIUM  T'€OMETPUUYECKHUE
XapaKTEPUCTUKHU KaXKJIOTO U3 DJIEMEHTOB B OT/ICIIbHOCTHU:

a) OnemeHnt Ne 1 — HepaBHOOOKHMI yroiok 140x90x10.

v B . B; =14 cwm,
X % b; = 9cwm,
) ) | B d; = 1cwm,

Ty Ty A5 =22.24 o,

) t i x9g =4,58 c™m, yp=2,12 cm.

N ¢ Xy

AN

o = dI

0) Dnement Ne 2 — mBemiep Ne 27.

F
"“-/42’;? h, = 27 cm,
- d, b, = 9,5 cm,
d>= 0,6 cm,

&, - e A>= 352 oM,
4 z9 = 2,47 cm.
w;
<4
i},
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B) DnemeHT Ne 3 — nByTaBp Ne 30.

Y
% h; =30 cwm,
ds b; =13,5 cwm,
G d; = 0,65 cm
= 3 ’ D
Gl A; =465 o’
bs

1.2 Beraucienne KOOpIUHAT IIEHTPa TSHKECTH COCTAaBHOTO CEYCHUS.

BriGupaeM BcmomorarteinbHYH cuUCTeMy KoopawHaT (& #), COBMEIIas €€ OCHU C
OCSIMH OJTHOTO M3 3jeMeHTOB. OmnpeensieM KOOPIUHATHI IICHTPOB TSHKECTH AJICMEHTOB
CEUYECHUs B HOBOM CHCTEME KOOpAUHAT (CM. puc. 6).

Cf] :Z()+X0:2,47+4,58=7,05 CM, ni =O,
& =0, 7, =27/2-9+2,12=6,62 cm,
E=zyp+B, =247+ 14=16,47 cm. n3=30/2+2,12=17,12 cm.

Brraucisiem KOOPAHWHATHI ITIOJIOKCHUS LCHTPA TAKCCTU BCETO CCUCHUA!
_ Ag +4¢,+46,  22,24-7,05+35,2-0+46,5-16,47

Ce R ~8,88 cwm,
A+ A+ A 22,24+35,2+ 46,5
_ A+ A, A, 22,04:04352:6,62446,517,12
e T A A A 22,24+ 35,2+ 46,5 Sl

[To monydeHHBIM KOOpJAWHATAM HAaHOCHUM TOouky C — IIEHTp TSIKECTH CEUYCHHUS U
MIPOBOJIMM 4Yepe3 Hee LeHTpabHbie ocu X U Y (cM. puc. 6).

1.3 Bbeluncnenue KOOpAMHAT LIEHTPOB TSKECTU DJIEMEHTOB CEYEHUS B CHUCTEME
LIEHTPAJIBHBIX OCEM.

a,=mn-1=0-99=-99cwm, h=E&-&E =705-8,88=—1,83cM,
a,=n,-1,=6,62-99=-328cm, by=& —& =0-8,88=—8,88 cm,
a;=mn,—n,=17,12-9,9="71.22 cm. b,=& —& =16,47 — 8,88 =7,59 cm.

1.4 IIpoBepka MpaBUIILHOCTH OMPEACIICHHS 1IEHTPA TSHXKECTH CECUCHMUS.
YcnoBue: cTaTHYECKUi MOMEHT OTHOCHUTEIIFHO IIEHTPAIBHBIX OCEH paBEeH HYJIIO.
Sy =4a, + 4,a,+ A,a, =0,
Sy =22,24- (—9,9) +35,2- (—3,28) +46,5-7,22=335,73-335,68=0,05 oM.

0,05 -100% =0,014% < 5%.

[TorpemHocTs BBIYUCIEHUM

Sy =A4b, + A,b, + A,D, =0,
Sy =22,24-(-1,83)+35,2-(—8,88) +46,5-7,59=352,94 - 353,18 = —0,24 o,
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[TorpemnocT BEIYUCIEHUM:

0,24

b

Nty Y

E1=7,05cm

M\

Y

2 -100% =0,06% < 5%

VE

%

Ec=b2=8288cuM

Pucynok 6 — CoctaBHOE cedeHUE U3 MPOKATHBIX Mpoduiien
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Yacrtb 2. Bblunc/ieHre HEHTPA THKECTH MONEPEYHOro CeYeHusl,
COCTABJICHHOI'0 U3 3JIEMEHTAPHBIX reOMeTPUYECKHUX (PUryp

3aaHHOE TIOTIEPEYHOE CEUCHHUE COCTOUT U3 TPEX AJIEMEHTAPHBIX T€OMETPUUECKUX
buryp:

____________ _ 1 — npamoyronsHukK 4a x 1,5a,

= 2 — BbIpE3aHHBINA TPEYTOJbHUK,
~, 3 — TpeyroibHUK PaBHOOEIPEHHBIA.
%
:~ a=3cMm.
& a i i

2.1 OHpCI[CHCHI/IC rCOMCTPHUUICCKUX XAPAKTCPUCTHUK 3JICMCHTOB CCUCHU S

Pa3OuBaem 3ajjaHHOE CEUEHUE Ha dJEMEHTapHble reoMeTpudeckue (Uryphl H,

HCIIOJIb3Ys N3BCCTHBIC q)OpMy.]'IBI, HaXOJUM T'COMCTPHUUCCKHUC XAPAKTCPUCTUKU KAKIOTO
QJICMCHTA B OTACJIBHOCTH .

a) OnemeHT Ne 1 — mpsIMOYTOJIbHUK.

tJ7
! A; = bh =12-4,5=54 c’,
T-‘
K - =
\k‘g}(\ X,
- bi -
0) DnemeHT Ne 2 — BbIpe3aHHBIN TPEYTOJIbHUK.
[ b'z Pl
‘ J'.y2 1 1 2
3 3 A2= __bzhzz__‘12‘4,5:—27CM .
%, \ . / 2 2
, 2 4
- zzzﬁz ’5=1,5 CM.
‘Q X, 3 3
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B) DnemeHT Ne 3 — paBHOOEAPEHHBIN TPEYTOJbHUK.

j | |
‘ A3=E@@=—~64§=115mﬁ
4,

-._],f"g 5
& . £, h 5
3 \ @W 23:?3: 3 =1,5 cm.

X3

2.2 OnpenenieHue Moa0KEeHU [IEHTPA TIHKECTU CEUEHUS

BriOupaeM BcmomorartelbHYH cUCTeMy KoopauHaT (&, #), COBMEIIas €€ OCHU C
OCSIMH OJTHOTO U3 3eMeHTOB. OmnpeensieM KOOPIUHATHI IICHTPOB TSHKECTH AJIIEMEHTOB
CEUYECHUs B HOBOM CUCTEME KOOpAUHAT (CM. puc. 7):

4
¢ =0, 771=Z3+%=1,5+ ;=3,75 CM.
& =0, ny=z,+h —z,=1,5+4,5-1,5=4,5 cm,
§3=O) 7/]3:()
5=4§+éé+éé:
‘ A+ A+ A,
n'z<4nr+Aﬂh+u%n3:54-175+(—2U-%5+115-0:2(mL
‘ A+ A4, + A4, 54-27+13,5

[To moaydeHHBIM KOOpJAWHATAM HAaHOCHUM TOouky C — IIEHTp TSOKECTH CEUYCHHUS U
MIPOBOJIMM 4Yepe3 Hee LeHTpabHbie ocu X U Y (cM. puc. 7).

2.3 Brruucnenue KOOpAWHAT HCHTPOB TAXKCECTH 3JICMCHTOB CCUCHUA B CUCTCMC B
CUCTCMC LICHTPAJIbHBIX OCeH.

a,=n-n.=375-2=1,75 cm, b=¢&-& =0,
a2 :772_770:495_2=275 CMJ b2 262_50 :O)
a,=1n,-1n.=0-2=-2cwm. b,=§-¢ =0.

2.4 IIpoBepka NpaBWJILHOCTU ONPEICIICHUS [IEHTPA TAKECTU CEUCHUS
YcioBue: cTaTHUECKUI MOMEHT OTHOCUTEILHO HCHTPAJIBHBIX ocen PaBCH HYIIIO.
Sy =Aa + Aa, + Aa, =54-1,75+(-27)-2,5+13,5-(-2) =0,

Sy =A4b + A,b, + 4., =0.
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n Ayl,y2, y3,VY
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17U A A w
n2=4>5cm
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<
([@\ —
0|0 O ‘Q\{\
:EI,F/'D
a3 =2cMm

Y max =5 cm

Pucynok 7 — Ceuenue, COCTaBIIEHHOE U3 T€OMETPUUYECKUX QUTYP
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PACYETHO-ITPA®PUYECKAS PABOTA Ne 4

PACYET HA TPOYHOCTD ITPU KPYYEHHUU

Jl71st cTanpHOTO Bajia MpU 3HAYCHUSX MOMeHTa P 1o Ttabu. 11 (puc. 8), TpeOyetcs:

1. ITocTpouTk 3MIOPY KPYTAILIETO MOMEHTA M,.

2. Onpenenutb TpeOYEMBIM TUAMETP CIUIONIHOTO W IOJIOr0 Baja (OTHOIIEHHUE
BHYTPEHHETO JHaMeTpa K HapyxHomy d/D=0,8) U3 pacueToB Ha MPOYHOCTh, MPUHSB
J0IyCcKaeMoe KacarelbHoe HanpsikeHnue [t] = 60 MIla. JluameTp Bana cuutaTh 1O BCEU
JJIMHE TTOCTOSIHHBIM.

3. BbruepTuTh Mo JJIMHE BaJla 3MI0PY KacaTeJIbHbIX HANIPSKEHUH T.

4. TlocTpouTh 3MIOPHI YIJIOB 3aKPYYMBAHUA JJIs CIUIOIIHOTO BapUaHTa CEUYEHUS
BaJjia, CUUTAasl HETOJIBUYKHBIM JICBBIN KOHEI] BaJia.

S. IIpoBepuTh BaJIbl HA )KECTKOCTh. [IpUHATH HOMyCKaeMblii OTHOCUTEIBHBIN YOI
3akpyunuBanus [0] = 0,5 rpag/m.

B pacuerax npunsars G = 80 I'Tla.

Psin HopmanabHbIxX JuHeliHbIX auamerpoB (I'OCT 2590-71), mMm: 10; 10,5; 11;
11,5; 12; 13; 14; 15; 16; 17; 18; 10; 20; 21; 22; 24; 25; 26; 28; 30; 32; 34; 35; 36; 38;
40; 42; 45; 48; 50; 52; 53; 55; 56; 60; 62; 63; 65; 67; 70; 71; 75; 80; 85; 90; 95; 100;
105; 110; 120; 125; 130; 140; 150; 160; 170; 180; 190; 200.
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Taomuna 11. Ucxonurle nannbsie kK PI'P Ne 4

Bapuant | Ne cxemsl P;, xHm P>, xHm P;, xHm
1 2 13 3 8
2 3 3,5 16 7
3 4 6 13 3,9
4 6 15 6 3,8
5 5 10 4.5 12
6 8 5 15 8,7
7 7 4 15 10
8 10 9,5 9 3,4
9 9 10 12 3
10 10 12 42 9
11 9 8 7 4
12 1 15 2,4 12
13 2 10 4.8 2,8
14 4 15 3,6 6
15 3 8 7 8,6
16 6 10 6 12
17 5 5 9 13
18 8 11 12 42
19 7 4,5 10 3

20 8 14 48 10
21 7 10 12 10
22 10 6 7 8,5
23 9 9,5 4 42
24 2 9 6 9,4
25 1 4 8 11
26 4 9 10 16
27 3 6 9 7

28 6 11 11 8,5
29 5 12 12 9

30 1 11 5 9,8
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P Py P, Py Py Ps P Py
V) LN i — — % £\ YL W =
\w ) 1 7 T 5 § F— 7 T
NN > * )=
0,2M | 0,8M | 0,6 M 0,3 | 0,5M | 0,.9M
3 4
Py P, Py Py Py Py P Ps
. s 4L | W=
===V ) HES) SE=EY, ) =
0,4m | 03M | 0,5m 02m | 0,4m | 0,7m
5 6
Py Py Py Py P Py Py Py
PTA\\ WA\ WA\ WA\ VY e NN
— 7 I } I - — b I W_’
0,5m | 0,3m | 0,8M 04m | 0,7m | 0.8M
7 8
n 2 Py P P Py P P Py
L\ W= N \ N }L
v= 7 7 = ) V= i ) W
0,2M | 0,3m | 0,6 m 0,7m | 0,4M | 0,8M
9 10
Py Py Py P3 Py Py Py P
% a LN \ =
! HEST = ol } o
0,6m | 02M | 0,7M 0,4m | 0,6M | 09Mm

Pucynok 7. PacueTHbie cxembl BaioB K PI'P Ne 4
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IIPUMEP BBIIIOJITHEHUA PI'P Ne 4
PACYET BAJIA HA IPOYHOCTDB U )KECTKOCTD ITPU KPYUYEHUU

I[JISI IMPOCKTHPOBAHUA BaJIOB MOXHO PCKOMCHIOBATDH CJ'ICI[y}OH_[I/Iﬁ MOopAI0K
pacdcTa BajJ0B Ha NIPOYHOCTH U KCCTKOCTD IIPHU KPYUCHHU.

Ilo cxeme Bama u I[CﬁCTBYIOH.[I/IM Ha HCTO CKPY4YMBAKOIIUM MOMCHTaM CTpPOAT
OIIIOPY KpyTiamux MOMCHTOB IIO OTACJIBbHBIM Yy4YaCTKaM. BBI6I/IpaIOT Marcepuay Ijsd
pacCHUTBIBACMOT0O BaJla MW OIPCACAOT I 3TOro MarTepuajla JOIIYCKACMOC

HaIlPSAKCHUC [‘L’] 3anuchIBaoOT YCIIOBHUC IIPOYHOCTH IJI YHACTKA BaJla C MAKCHUMAJIbHBIM

3HAYCHUEM KPYTSIIETO MOMEHTA (COTJIACHO 3IMOPE KPYTAIIMX MOMEHTOB).

Ecnu Ban 10CTaTovyHo JJIMHHBIA M 1O €ro y4acTKaM JIEHCTBYIOT CYIIECTBEHHO
pa3Hble 1O BEIMYMHE KPYTSAIIAE MOMEHTBI, TO €ro CIeAyeT KOHCTPYHUPOBATh
CTyneH4YaThiM JlMaMeTp Bajla Ka)JIOW CTYICHHM PAcCUUTHIBAIOT, NMPUHUMAs 3HAYCHUS
KPYTSIIEro MOMEHTa COOTBETCTBYIOIIHNE KaXIOMY y4acTKYy.

OrmpenenuB pa3Mepsl Bajla U3 YCIIOBHS MPOYHOCTH, IPOBEPSIOT BaJl HA KECTKOCTb.
Ecnu npu mpoBepke OKaXeTcs, YTO YCIOBHE YKECTKOCTH HE BBIMIOJIHICTCS, Pa3Mephbl
BaJIa HY>KHO TIOZ00paTh U3 YCIOBHS KECTKOCTH.

[Mpumep. s 3a1aHHOTO CTYNEHYATOrO CTATBHOTO Basla MOJ00paTh MOIEPEYHbIC
CCUCHHMSI U TIOCTPOUTH:

- BIIOPY KPYTSIIUX MOMEHTOB;

- BIIOPY YIJIOB 3aKPyYHBaHUS;

- BIIOPY KacaTeNIbHBIX HAMPSHKCHUH 110 IJTMHE Baa;

- BIIOPY KacaTeIbHBIX HAMPSKCHUH JIJIsl OTIACHOTO CEUYCHUSI.

[c]=60MIla; a=0,5m; M, =10kH'M; M, =20kHM; M, =25kH'M; G=8-10*MIla

Ceuenue mnomoOpaTh U3 YCIOBUU MPOYHOCTH U SKECTKOCTU TMPU KPYUYEHUH.

JlonyckaeMbli yIoJ 3aKpy4YMBaHUs IIPUHATH 0°1=0,5°/m, W
p
[0]=2221% g7 2107 .
180

PacueTr Haunnaem ¢ OIIpCACICHUS Bpallaromiero MOMCHTA Mo .

3 YPAaBHCHUA PAaBHOBCCHA:
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> M, =0;

My—M,~M,+M,=0;

My=M,+M,-M,=10+20-25=5, kH'Mm.

JIJIsT TIOCTPOCHUS 3IMIOP KPYTAIIMX MOMEHTOB JICJIMM BaJl HA YYaCTKH IO MECTaM
MIPWIOKCHUS COCPEIOTOYCHHBIX MOMEHTOB W II0 MECTaM HM3MEHCHHUS IOTEPEYHOTO
CeUeHHUSI.

Hcrnonb3yst METOJT CEUCHHH, OTIPEICIIUM KPYTSIIIME MOMEHTHI Ha KaXKJOM Y4acCTKe.

> M, =0

M., =M,=5,kHM

M, =+M,-M, =5-10=-5, KHM

M, =-M,=-25,kH'M

[To HalineHHBIM 3HAYCHUSAM CTPOHMM SBMIOPY KPYTAMUX MOMEHTOB (puc. 8). s
ATOrO OepeM HyJIeBYIO (0a30BYI0) JIMHUIO MapaUIeIbHYIO OCH Bajla U MEePIEHIUKYIISIPHO
el OTKJIaJIbIBa€M B MacIlTa0e 3HAYCHUS KPYTAINIUX MOMEHTOB Ha COOTBETCTBYIOLIUX
ydacTKaX. BHyTpH SMIOpBI MPOCTABISAIOTCS 3HAKM OTKJIQJIBIBAEMBIX 3HAUCHHMH, IOCTIE
YeTo BBITTOJIHIACTCS IITPUXOBKA MEPICHANKYJISPHO HYJICBOW JIMHWK. BHE MO 3IMIOPHI
YKa3bIBAIOTCS 3HAYCHHS KpyTAMUX MoMeHTOB. ClieBa OT OAIIOPhl B  KaBBIYKaX
yKa3bIBaeTCS Ha3BaHHE JIMIOPHI («M,») W depe3 3alATyI0 MPOCTaBISIOTCS €IUHUIIBI
m3Mmepenus (kH-m). Jliuss KOHTpOJISI TMPAaBWIIBHOCTH TIOCTPOCHUS DIIOPBI  « M, »

HCO6XOI[I/IMO YUCCTh, 4YTO B MCCTAX NPHIIOKCHUSA COCPCIOTOYCHHBIX BpallarOIIuX

MOMCHTOB Ha 311I0pP¢C «MK » DOJI2KHBI OBITh CKAUKH Ha BCIIMYNHY 3TUX MOMCHTOB.

ITocne onpeneneHus KpyTAIIMX MOMEHTOB UCXOsl U3 YCIOBUS MPOYHOCTU MOKHO
onpenenuTh TpeOyeMblil JuameTp Baja sl KaXJIOro y4acTKa, MOCJe YEero NMpUHATH
Oonblee Omkaiiniee 3HaUeHHE U3 cranaapTHoro psja (IIpu 3HaueHun quamerpa Basa
d <100 MM HEOOXOAMMO OKpYIJISATH TpeOyemblid TuaMeTp B OOJIBIIYIO CTOPOHY 0
3HAYEHUs KPATHOTO 5 MM, IIpH d >100 MM — 10 3Ha4eHHsI KpaTHOTro 10 Mm ).

YcnoBue NpoOYHOCTH NPU KPYUEHHH:

e =M ] (1)



rae M, — KpyTAIuid MOMEHT B MONEPEUHOM CE€YEHHH (MOCTaBIsETCS aOCOMIOTHOE

3Ha4YCHUE);

Wp - HOJISIpHBIﬁ MOMCHT COIIPOTHUBJICHUA CCUCHUA, NJIA KPYIJIOTO IIOIICPCYHOI'O

CCUCHUA.

.d?
W, = ”16 2)

N3 (1) c yuetom (2):

16M 16-M, -10°

d>3 6 R —3 6 £ 06 :0,044'3M[( M
7-[z] \3,14-60-10

CoOTBETCTBEHHO AJIA KaXKI0Tro U3 y4aCTKOB:

d, >0,044-3/5=0,0752 m=752 mm

IIpuaumaem d, =80 wm;
d, >0,044-3/5=0,0752 n=752 mm
IIpuaumaem d, =80 mm;
d, >0,044-325=0,129 % =129 mm

IIpuaumaem d, =130 mwm
Tenepr nogdepem aAuaMeTp Bajla U3 yCIOBUS )KECTKOCTH

M
0=—2=~—-<10], 3
G.s = 3)
Jlns kpyrioro Bana
n-d*
J, = 4
P32 @
M, [‘M{ nM: M,
A 1 VB 1 VIC m P
“MK”, | 5
KH‘M 5 JITIOIIT] %}
25
14,74
“T”, S
MIla o !
14,74
25,93
15,3*10"
GEG’&} @ 0
pax |0 s

19-10*
Pucynok 8. K npumepy PI'P Ne 4
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N3 (3) c yuetom (4)
R2M, 32-M, -10°
4 =
G-z-[0] \8-10°-3,14-87,2-107

d>

=0,074-4M, m

d >20,074-4/5=0111 m=111 mm
IIpuaumaem d, =120 wwm
d,>0,074-4/5=0111 p=111 mm
IIpuaumaem d, =120 wwm

d, >0,074-425 20,166 1 =166 mm

IIpuaumaem d, =170 um

W3 paByx HaliIcHHBIX 3HA4YeHUH JUaMETpPOB CJeAyeT NPUHATH OOJIBIIUH.

OxoHYaTenTLHO IMpUHUMACM
d, =120 mm; d, =120 mm; d; =170 mm.

[To popmyne (3) ¢ yuetom (4) onpenensieM OTHOCUTENbHBIN YroJl 3aKpyYMBaHUs 110

OTACJIBHBIM Y4YaCTKaM BaJia

0= 32-M, _ 32:10° M, :127.10-7-ﬂ M
G-r-d* 8-10°-314 d* d*
0,=127-10"*. > =30,6-107*
0,12

T

2

0, =127-10"*- 0 15 =30,6-10" m™

=

2

93:1,27-10‘4-0125 =38,0-10" m'.

7
MaxkcuMalibHbI€ KacaTelIbHbIC HAIIPSOKCHUA HA Y9aCTKaX:
_16-M,,  16-5-10°

Cz-d] 314-0120°
16-M,, 16-5-10°

Cozed) 314-0120°
_16-M,, 16-25-10°
Cx-dy 314-0170°

Ctpoum smropy pacupeiciaeHus] MaKCUMAJIbHBIX KacaTeJIbHbIX HAMNPSIKEHUH 10

=14,74-10° <[¢] = 60-10° MIla

max |

=14,74-10° <[r] = 60-10° MIla

max 2

T

max 3

=2593-10° <[¢]=60-10° MIla .

JUTMHE Baja (pUCYHOK 7).
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J1IJ1s1 TOCTPOEHHMS AIIOPHI YTIIOB TOBOPOTOB CEUCHUH MPEABAPUTEILHO HEOOXO0IUMO
OIPEAECIIUTD YIJIbl 3aKpyUYNBaHUS YYaCTKOB:
=01 (5)
rae / — AJinHa y4JacTka.
3HaK yrjia 3aKpy4yMBaHUsl YYaCTKOB MPUHUMAEM TaKOM K€, KaK M y KPYTSIIEro

MOMCHTA.

¢, =0,-1, =+30,6-10*-0,5=+153-10" pax.
@, =0,-1,=-30,6-10"-0,5=-153-10" paz.

0,=0,-1,=-38-10".0,5=—19-10" pax.
HpI/I IMOCTPOCHHUH IIMHOPLI YITIOB ITIOBOPOTOB CeUeHUU MMpUMEM IJIs1 CCUCHUA B TOYKC

A4 yToJI IOBOPOTA CEUYCHUS:
0,=0.
Torpa ocranbHble ceYeHUs!, OTHOCUTENILHO CEUEHUsS B TOUKE 4 OyayT MOBEPHYTHIE

Ha KaKUC TO YIJIBI.

CeucHue B TOuke B MMOBCPHCTCA OTHOCHUTCIIBHO CCUCHUSA B TOYKC A Ha YroJ1

3daKpYUYHBAHUA IICPBOT'O YHACTKA:

0, =@, =+15,3-10 " pan
Cedenne B TOYKe C IOBEPHETCS OTHOCUTEIBHO CEYEHUS B TOYKE A Ha CyMMYy

erIOB SaprqI/IBaHI/ISI HepBOFO u BTOpOFO yllaCTKOB:
0o =@, +@,=+153-10*-153-10" =0 pax.
COOTBCTCTBCHHO AJId CCUCHUA B TOUYKC D:
—4
O, =@, +¢, +¢,=-19-10" pag.
[Tockonbky B mpeneniax KaxKIoro y4yactka 6 =const, TO YroJl 3aKpy4MBaHHUs Ha
KaxK10M yqaCTKe N3MCHJICTCA I10 J'II/IHCIZHOMY SaKOHy, H03TOMy amopa yFJIOB HOBOpOTOB

CCUCHUU 6YIICT OorpaHUYCHa IPAMbIMU JIMHUAMH, COCOAHWHANOINIMMU 3HAUCHHUA YIJIOB

MMOBOPOTOB CEUCHUH B TOUKaX A, B, C U D (PUCYHOK 8).

59



JIMTEPATYPA

OcHoBHAas

1. MoBauH M.C. OCHOBBI TEXHUYECKOW MeXaHuKH, JI. - MammnocTtpoenue, 1999.

2. Apkyma A.M. Texnuyeckas MexaHMKa. TeopeTuyeckas MEXaHHKa U
CONPOTHUBIIEHUE MaTepuanoB. — M.: Beiciias mkona, 2010.

3. Hukutun I'.M. TeopeTnueckas MexaHuka JJid TeXHUKyMOB. — M.: Hayka, 1998.

4. MoBHrH M.C. PyKOBOJICTBO K PEUICHHUIO 3a/1a4 10 TEXHUYECKON MEXaHUKe. — M.:
Bricmias mkoma, 2000.

5. AnekcangpoB A.B., IloramoB B.[J., HepxaBun b.II. Conportusnenue
MarepuaiioB. M., 1995.

6. Koueros B.T. ConpoTtusienue marepuainon, 2004

7. Tapr C.M. Kpartkuii kypc Teopetnueckoit Mmexanuku. M., 2001.

JonmosHuTeIbHAS

1. UnkoBuu I'.'M. Conportusnenne matepuanoB. — M.: Beicmias mikona, 2010.

2. Opnemn A.A. n np. Texunueckass mexanuka. — M.: Beicmas mkona, 1998.

3. BunokypoB. COOpHUK 3a7a4 MO0 TEXHUYECKON MexaHuke. — M.: Boiciias mikona,
1998.

4. Apxyma A.M. PykoBOACTBO K PEMIEHUIO 3a]1a4 110 TEOPETUUECKON MEXaHUKE. M.,
1996.

5. Ilucapenko I'.C. CripaBOYHMK 110 CONIPOTHUBIIEHUIO MaTEPUAIOB, 1995

6. Pybamkun A.I'. JlaGopaTopHo-nipakTH4YeCKUe padOThl IO TEXHUYECKOU

MexaHuke, M. — Beicmas mkoja, 1985.

60



Yuebnoe uzoanue

TEXHUYECKASA
MEXAHHUKA

MeTtoauyeckue yKa3aHus

U 32JIaHNUS K pacyeTHO-rpaguuecKum padoram

P o v H Koncrantun BiaagumupoBuy

[Toanucano B nieuats 14.11.15. ®opmat 60x84 1/16.
VYu.-u3na. 1. 4,0. Yeu. neu. . 4,1. Tupax 350 3k3.
3aka3 Ne 88

KpacHogapcknil TEXHUYECKUIA KOJUIEIK

350000 r. Kpacuogap, yi. OpaxoHuKuaze, 52






