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AKT COI'JIACOBAHUSI
HA METONYECKHE YKA3AHUS N0 BHITNIOJHEHHI0 MPAKTHYECKUX PadoT 1Mo
yueOHo# qucnuninHe « TexHnyeckass MeXaHUKay, VISl CTYJAEHTOB CHeNHAJIbHO-
ctu 07.02.01 ApxuTtekTypa, pa3paéoTaHHble penoaaBaTeiemM

FOxkHO-Y pajibCKOro rocy1apCcTBEHHOI0 TEXHUYECKOI0 KOJLIEAKA
E®PEMOBOM O.A.

ABTOpPOM TPEACTABIEHbI METOJMYECKHE PEKOMEHJIAIMK IO BBIMOJHEHUIO U
0(OPMIICHUIO TPAKTHYECKUX PaboT, Mo yueOHoU nucnuriuHe « TexHnueckas mexa-
HuKa» paccuntanHbie Ha 30 aynuTopHbIX yacoB. Paspaborano 30 yacoB mpakTuue-
CKUX pabOT B IMOJHOM COOTBETCTBUU C YTBEPKICHHBIM YYEOHBIM IUIAHOM H
YTBEPKJIEHHON paboueil mporpammoit. OrnpeesieHbl 3HaHUsS U YMEHHsSI CTYJIEHTa 10
KaXJ0U TEME.

CopnepkaHue U CTpyKTypa METOAUYECKHX PEKOMEHAAIUN YAOBIETBOPSIET TpE-
OOBaHUAM, MPEABSIBIIEMBbIM K JaHHON yueOHOU nucuuiuinHe. [IpuBeneHsl KOHTPOIb-
HbI€ BOIIPOCHI JIJIsl POBEPKU 3HAHUM.

Metoauyeckue pekoMEHJalUK pa3padoTaHbl C YYETOM JIEUCTBYIOIIEH TpaBo-
BOW, HOPMaTUBHOM U CIIPABOYHOM JIUTEPATYPHI.

3amanus pa3paboTaHbl C YYETOM Pa3BUBAIOIIETOCS CTPOUTEIHHOTO MPOU3BO/I-
CTBa M OTBEUAIOT TPEOOBAHUSIM K MUHUMYMY 3HAHUI U YMEHUHN, KOTOPBIMH JTOJKEH
BJIQJIETh yUaIIUMCS KoJuleka, oOydaromuiics no cnenuanbHocTr 07.02.01ApxuTtek-
Typa

[IpuBenena yueOHast 1uTeparypa B HEOOXOIUMOM O0BEME.

BrinmonHenne mnpakTUYECKUX padOT CIOCOOCTBYET Pa3HOCTOPOHHEHN MOATO-
TOBKE CTYJEHTOB K MPOW3BOJACTBEHHOU ACATEILHOCTH B COBPEMEHHBIX YCIIOBUSIX, a
Takke 0oJiee MOJIHOMY YCBOEHHUIO TEOPETHUECKOTO0 Marepuasa.

HTorom BeImosHEHUs paOOT SIBISETCS MOMyYEHUE 3a4eTa M0 MPaKTUYECKUM pa-
6oTam.



1. IOACHUTEJIBHASA 3AIIMCKA

MeToauueckre peKOMEHIAlMU 10 BBIMOJIHEHUIO MPAKTUYECKUX paboT
no y4yeOHON gucuuimiuHe «TexHuueckas MeXaHuKa» Uil CHEelHaTbHOCTU
07.02.01 ApxutekTtypa.

[Ipaktruueckue paboThl pa3paboTaHbl B paMKax padoyeil mporpaMmbl —
SBJISIFOIIETOCS. YacThl0 OCHOBHOM MpodeccruoHanbHOM 00pa3oBaTesbHON MpPO-
rpammbl B cooTBeTcTBUU ¢ PI'OC 1o cnenmanbHoctu 07.02.01 Apxurekrypa B
YaCcTH OCBOCHHSI OCHOBHOTO BU1a MPO(PECCHOHATBHOM JAESITEIbHOCTH M COOTBET-
CTBYIOIIUX npodeccruoHanbHbx kommnereHuil (11K).

PexoMenpanmsmMu npeycMaTpruBacTCs BBIMOJIHEHUE PACYETOB Ha MPOY-
HOCTb, )KECTKOCTb, YCTONUMBOCTh JIEMEHTOB COOPYKEHUH; ONPEEICHNE aHa-
JUTUYECKUM U Tpa@HUuecKUM CHOCOOAMM YCUIIMH, OMOPHBIX peakuuil 0anok,
(depM, paM; IOCTPOEHUE SIIOP HOPMAJIbHBIX HANPSHKEHUN, U3rMOAroMX MO-
MEHTOB U Jp.

[IpoBeneHre MpakTUYECKUX PabOT MpeaycMaTpUBAEeT CBOEH LEIbIO 3a-
KpEIUICHHE TeOPETUIECKUX 3HAHUHA 1 MPHUOOpETeHNEe HEOOXOIMMBIX MPaKTHUIE-
CKUX YMEHHUH 1o iporpamme. [1pu BBIMTOTHEHN N TPAKTUIECKUX PabOT CTYICHTHI
OCBaMBalOT COBPEMEHHBIE METO/IbI pacueTa.

dopMma npoBeaeHUsT YUEOHBIX 3aHATHI BBHIOMPAETCS MPENojaBaTelieM,
UCXO/sI U3 TUJAKTUUECKON LEIH U COJIep)KaHusl MaTepuara.

BrimonHeHne mpakTHYecKuX padoT CIocoOCTBYET Pa3HOCTOPOHHEH TTO1-
TOTOBKE CTYJICHTOB K MPOU3BOICTBEHHOH I€ITETFHOCTH B COBPEMEHHBIX yCIIO-
BUSIX, a TaKXKe 00Jiee TOJTHOMY YCBOEHHUIO TEOPETUUECKOT0 MaTepuaa.

B pe3ynbpTaTe n3yueHus: AMCUUTLIINHBI CTYICHT JOJIKEH:

yMeThb:

- OMIPENICIIATD ATAIlbl PEIICHUS 3a]1a4;

- OMIPEEIATh HEOOXOAMMbBIE HCTOYHUKN WH(OPMAITNH;

- BBINOJIHATH PacyeThl Ha MPOYHOCTh, )KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB
COOpYKEHUU;

- OMpPEAETATh aHATUTHYECKUM M TpadhUIeCKUM CIOCOOaMH YCUITHUS, OTIOPHBIE
peakuuu 0ajok, pepm, pam;

- OIIPEIENIATh YCHIIUS B CTEPXKHIX hepm;

- CTPOUTH DMIOPHl HOPMAJILHBIX HAIIPSKEHUH, N3TH0AIONUX MOMEHTOB U Jp.;

- IPOU3BOJUTH PAacUYeThl Ha CXKaTHe/ Cpe3 U CMSTHE;

- coOUpaTh KOHCTPYKIIMH U3 JIeTallel TI0 YepTexaMm U CXeMawm;

- OTIIPEIENATh TEOMETPHUECKUE XapaKTEPUCTUKH CEUCHHMA

3HATh:

- OCHOBHbIE HCTOYHUKH UH(DOPMALIMU U PECYPCHI IS pEeLIEHUs 3a/1ay;
4



- 3aKOHBI MEXaHUKH J1e(popMHUpyEeMOro TBEpAOTro Tela, BUIbI 1edopMalnii, oc-
HOBHBIC PacueThl;

- OTIpeJICTICHHUE HAMPABJICHUS PEAKIIUH CBSI3H;

- OTIpEIeIICHNE MOMEHTA CHJIBI OTHOCUTEIFHO TOYKH, €0 CBOWCTBA;

- THUIIBI HATPY30K U BHJIBI OTTOp 0ajIok, pepm, pam;

- HaNPsDKCHUS U 1e(hopMaIlii, BOSHUKAIOIINE B CTPOUTEILHBIX YJIEMEHTaX
pHu paboTe MOJ HArpy3KOW;

- MOMEHTBI HHEPITUHU MPOCTHIX CEUCHUH IJIEMEHTOB U JP;

- METOJIMKY pacyeTa 3JIEMEHTOB KOHCTPYKUHWA Ha MPOYHOCTb, KECTKOCTh U
YCTOMYMBOCTD MIPH PA3IMYHBIX BUJIAX AepopManuu

npo¢ecCuOHATbHbIE KOMIICTCHIMH:

- [IK 1.1. Pa3pabarbeiBaTh MPOEKTHYIO TOKYMEHTAIIMIO OOBEKTOB PAa3IUYHOTO
Ha3HAYCHHUSI.

o01ue KOMIEeTEHUMU:

- OK 01. TlonumaTh CynIHOCTh U COLMAJIBHYIO 3HAYUMOCTb CBOEH Oyiyiien
npodeccuu, NposIBIATH K HEH yCTOWYUBBIA HHTEPEC;

- OK 02. Opranu3oBbIBaTh COOCTBEHHYIO JESITEIHHOCTH, BEIOMPATh THUIIOBBIC
METOJIbl M CTIOCOOBI BHITIOJIHEHUS MPO(GECCUOHATBHBIX 3a/1ad, OLIEHUBATh UX dhdek-
TUBHOCTh U Ka4€CTBO;

[Ipn u3noxkeHunm maTepuana HeoOXOAUMO COOIIOJaTh €IMHCTBO TEPMHUHOJIO-
U, 0003HAYEHUN, €IUHUILY U3MEPEHUSI B COOTBETCTBUHU C JCHCTBYIOIIMMU CTaHAAP-
tamu (CHullamu, CII, 'OCTamn).



2. MIEPEYEHBb IPAKTUYECKUX 3AJAHUI

Ne IInanu-
TEMBI pyemsbie
1507051 By u Ha3BaHue 3a1aHus 4acel HA
pas- BBIIIOJI-
Jena HEHUE
[IpakTuueckas pabora Nel OmpenencHue paBHOACHCTBYOIICH CXOASIICHCS CH- 2
1.2 | cTeMsl cun
Ipaktudeckas padora Ne2 OnpeneneHue yCUITHN B CTEPXKHIX KPOHIITEHHA 2
14 [IpakTuueckas pabora Ne3 PeireHue 3a1a4 Ha onpeieIeHUEe OMOPHBIX PEeaKIIHi 2
' Ganku
[Ipaktuueckas padora Ne4 OnpezneneHue MOMOKEHNUST LIEHTPA TSHKECTH IUIOCKOTO ce- 2
16 YeHHS
' [paktuueckas padora Ne5 OnpezneneHre MONOKEHHUsT EHTPA TSHKECTH COCTABHOTO 5
CeYeHUs
[IpakTiaeckas padora Ne 6 [TocTpoenne >mrop pu PacTKEHUH U CKATHU 2
2.2
[paktuueckas padora Ne 7 Pemenre 3a1a4 Ha onpeeieHue yITHHEHUS 2
[paktuueckas padora Ne 8 Onpenenenue reoMeTpHYECKUX XapaKTEPUCTUK TTOCKUX 5
23 cedeHui
' [IpakTudaeckas padora Ne 9 OnpeneneHne TeOMETPUIECKIX XapaKTEPUCTHK COCTaB- 2
HBIX CCUCHUHU
[IpakTiaeckas padora Ne 10 Onpenenenue TOMyCTHMOTO 3HAYCHHUS COKUMATOIICH 5
2.4 | cuibl o cxxaToro Opyca
[pakTuueckas padora Ne 11 [ToxGop ceuenus is cxaroro oOpyca
2.5 | lpakruueckas padora Ne 12 Pacuer Ha IPOYHOCTD M KECTKOCTH ITPU KPYYEHUH
[pakTuueckas padora Nel3 [TocTpoeHue 3Mmop MONEPEYHBIX CHUI U U3THOAIOITUX MO- 2
26 | MeHTOB
[pakTuueckas pabora Neld Pacyer Ha MpOYHOCTD IIpU U3rKde 2
3.4 | Ipaktuueckas pabora Nel5 OnpeencHne yCHnii B CTEPIKHSIX (epMBbI 2
Hroro: 30




COJIEP)KAHUE

[IpakTiaeckas padora Nel Ompenenenne paBHOACHCTBYIOMIEH CXOAAIIEHCS CH-

8
CTEMBI CHII
2 [IpakTuueckas padora Ne2 OnpeneneHue yCUINN B CTEPXKHIX KPOHIITEHHA 12
3 [Ipaktuueckas padora Ne3 Penrenue 3agau Ha onpe/eieHIe ONOPHBIX peaKui 15
Oanku
4 [Ipaktuueckas padora Ne4 OnpezneneHue MOMOKEHNUST LIEHTPA TSHKECTH IUIOCKOTO ce- 18
YeHUS
5 [Ipaxtraeckast padora Ne5 OmnpeaerreHne MOJIOKEHUS [IEHTPa TSHKECTH COCTABHOTO 20
CeueHHs
6 [Ipaktuueckas padora Ne 6 [locTpoenue smrop NpH pacTsHKEHUH U CKATHU 28
7 [paktudeckas padora Ne 7 Pemienue 3a1a4 Ha onpeieieHUe yITHHEHUS 32
8 [paktuueckas padora Ne 8 Onpenenenue reoMeTpHYECKUX XapaKTEPUCTUK TITOCKUX 36
CEeYeHUI
9 [IpakTudaeckas padora Ne 9 OnpeneneHne TeOMETPUIECKIX XapaKTEPUCTHK COCTaB- 40
HBIX CEYEHUN
10 | Ilpakruueckas padora Ne 10 Onpenenenue qOMyCTUMOTO 3HAYCHUS CKMMAIOIICH 44
CHWUJIBI JUTSI C)KaTOTo Opyca
11 | IIpakruueckas pabora Ne 11 [Tonbop ceuenws yis cxaroro Opyca 49
12
[Ipaktnueckas padora Ne 12 Pacuer Ha IpOYHOCTD U KECTKOCTD IIPU KPYyUCHUN 60
13 | Ilpaktuueckas padora Nel3 [locTpoeHue 31op MONEPEUHbIX CHII U U3THOAIOLINX MO- 64
MEHTOB
14 | Mpaxtuueckas pa6ora Nel4 PacueT Ha MPOYHOCTH NMPU U3rHOE 70
15 .
[Ipaktnueckas padora Nel5 Onpenenenue ycuinii B CTEPXKHAX (HepMBbI 77




Pasznea 1 TeopeTnueckass MeEXaHUKa

Ilenb: HAy4UTHCS OMPEACIATH PABHOJCHCTBYIOIIYIO CXOJSIICHCS CH-

IIpakTnueckas padora Nel
Onpenesenue paBHOACHCTBYOILEH CXOASAUICHCH CHCTEMbI CHJI

CTCMbI CUJI AaHAIIMTUYCCKUM U I'COMCTPUICCKUM criocobamu

B pe3ynomame evinonnenus npaxmuueckoiu padomul cmyoenm 00.-

HCEH

- 3HAMb: AHATUTUYECKUN U TEOMETPUUYECKUN CIOCOOBI OMpeacsICHUS
PaBHOJICUCTBYIONIEH CUCTEMbl CHJI; YCIOBUE PABHOBECHUS IJIOCKOM CUCTEMBI

CXOOAIMUXCsA CUII,

- ymemsb: CTPOUTH CHJIOBOH MHOI'OYT'OJIBHUK IJIA CXO,Z[HHIHﬁCSI CHCTCMBI
CUJI; OIIpCACIIATDh paBHOHeﬁCTBYIOIHYIO CXOI[iIIHGfICH CHUCTCMBI CHJI aHAJIMTH4YC-

CKHM U T€OMETPHYECKHUM CIIOCOOaAMH.
HcxoaHble JaHHBbIE:

BJ:‘Qp Fi,kH | Fo,xkH | F3,kH | Fa,kH | Fs,kH | au, 02, ° 03, o4, ° s,
1 12 8 6 4 10 30 45 0 60 300
2 8 12 2 10 6 0 45 75 30 270
3 20 5 10 15 10 0 60 75 150 210
4 3 6 12 15 9 15 45 60 120 270
5 6 12 15 3 18 0 15 45 150 300
6 10 8 16 8 20 30 45 55 75 55
7 12 12 20 16 16 45 30 45 55 45
8 14 6 10 14 22 60 35 60 60 60
9 6 8 14 20 10 60 45 30 60 150
10 20 10 16 22 18 45 45 45 45 45
11 5 22 8 16 10 30 75 60 30 45
12 24 14 20 18 20 45 90 60 60 60
13 14 16 22 10 16 45 60 30 75 300
14 10 12 16 8 14 35 30 90 75 45
15 14 6 16 20 10 60 75 75 45 90
16 16 8 10 18 22 30 60 35 30 150
17 18 10 22 16 8 30 150 60 45 60
18 19 22 10 14 18 75 30 30 45 45
19 20 16 8 22 16 60 45 30 90 300
20 8 18 16 10 18 45 45 60 60 45
21 5 14 20 22 8 45 60 75 30 45
22 6 8 22 16 20 30 60 45 75 75
23 12 10 8 18 16 60 45 45 60 30
24 15 12 20 14 8 45 75 60 35 150
25 16 16 16 20 14 45 30 60 45 30
26 18 18 10 8 10 75 30 60 150 75
27 6 20 22 14 16 60 150 75 60 45




28 8 8 8 14 22 45 35 30 60 300
29 10 6 16 18 8 45 60 45 30 75
30 12 14 22 10 18 75 30 60 75 45

y -ﬁ
F;
o
< 0 .
Fy  ag
IHopsimox

BBINNOJIHEHUS F})
NPAKTHYECKOM padoThI:

1. ITokazats B BEIOpaHHOM MacIiiTade, co0JItoAasi BEJIMYUHY YIJIOB MEXKY BEK-
TOpPAMH CHJI U OCSIMU KOOPAUHAT, 33JaHHYIO CUCTEMY CHUJI;

2. OnpeenuTh MPOEKIIUU BCEX CUIT cUCTeMbI Ha 0Ch Oy;

2.1 OnpenenuTh CyMMy MPOEKIUNA BceX cuil Ha och O

3. Onpenenuth MPOEKIMH BeeX cuil Ha ochk Oy

3.1 OnpenenuTs CyMMy NMPOEKIUi Bcex cuil Ha och Oy

4. Onpeaenutsh MOIYJIb PAaBHOJACHCTBYIOIIEH MO BETUYMHAM MPOESKIINI

&=/w+g

rae: Fx- cymMa mpoekiuil Bcex CHII Ha OCh X
F,- cymma npoekiuii Bcex CHiI Ha 0Cb 'y

5. OnpenenuTh 3HAYEHUE YTJIa paBHOACUCTBYIOIIEH ¢ 0cbio Ox
cosa = E
Fy
6. Onpenenutb paBHOACHCTBYIONIYIO T€OMETPUYECKUM METOI0M
6.1 [TocTpouTh CHIIOBOM MHOTOYTOJIbHUKU
6.2 OnpenenuTh HaNpaBJICHUE, BEIMYUHY U YTOJ PABHOJAECHCTBYIOLIEH CXOMs-

HlHﬁC?I CUCTEMBI CHJI TCOMCTPHUUICCKHUM MCTOIO0OM.

IIpuMep BbINOJTHEHNS MPAKTHYECKOH PadoThI:



Mcxonnsle mannbie: F; = 10xH; Fo=20xH; F3= 15xH; a;=30°; ao= 180°;
O3= 45 °;
1. IToka3ath B BHIOpaHHOM MacIiTade, co0Ir01ast BETUINHY YTJIOB MEXKITY

BCKTOpaMH1 CHUJI U OCSIMU KOOPJWHAT, 3a/IaHHYI0 CUCTCMY CHII;

Ay

6 ~F1_=10KH

Fa=20iH A
> - X
B2\ F3=15H

2.0npenenuTs MPOEKIMU BCEX CUIT CUCTEMBI Ha 0Ch OX;
Fxi=10 - cos 30° =10 - 0,866 = 8,66 kH
Fxo=-20 - cos 180°=-20 - 1 =-20 kH
Fw=15cos45°=15-0,707 =10,6 kH
2.1 Onpenenuts CymMMy NPOEKIHN BCeX CHIl Ha och OX
Fx = Fa+ Fxe + Fxe= 8,66 + (-20) + 10,6 = -0,735 xH
3. Omnpenenuth mpoeknuu Bcex cui Ha och Oy
F.;=10 - cos 60° =10 - 0,5=5 xkH
F,>=20 - cos 90° = 0 kH
F3=-15-cos45°=-15-0,707 =-10,6 kH
3.1 Omnpegenutb cyMMy MpOEKIHi Bcex cuil Ha och Oy
F,=F,+ F+ F;=5+(-10,6) = -5,6 kH
4.  OnpenenuTb MOAYJb PAaBHOJAEUCTBYIOIIECH MO BEJIMYMHAM MPOEK-

&=/y+g

rae: Fx - cymma npoekuuii Bcex cui Ha OCh X

0505

F, - cyMMa IIpoeKIMii BceX CUII Ha OChb 'y
Fy = 1/0,7352 + 5,62 = 5,65 kH

5. OmnpeaenuTh 3HAYEHUE YIjla PaBHOACUCTBYMOLIEH C ocbio Ox
(HaiiTu arccos o)

BT p13e =20
cosa—FZ— 565 13 a =
6.  Onpenenutb paBHOACHCTBYIOLIYIO T€OMETPUUECKUM METOIOM
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6.1 IlocTpouTh CHUIIOBOM MHOTOYTOJBHUKH U ONPENETUTh HalpaBjeHHE, Be-
JUYUHY U yTOJI PABHOAECHCTBYIOIIEH CXOISAIIMIICS CUCTEMBI CHUJI TEOMETPUYECKUM Me-
TOAOM.

KoHTpoJibHBIE BONIPOCHI:

Kak HaifTu mpoeKkuuu Cuibi?
Kaxoit cioco6 omnpezaenennsi paBHOACHCTBYOIIEH 00Iee TOUHBIH?
Yo Takoe CUI0BON MHOTOYTOJIBHHK ?

W

Kak onpenenute HanpaBiieHUE BEKTOPA PABHOACHCTBYIOIIECH?

11



IIpakTueckasi padora Ne2
OmnpenesieHue yCHJIMHA B CTEPKHAX KPOHLITEHHA

Ilenwy: HAYyUUTHCS ONPEAEIATh YCUIINAS B CTEPKHAX KPOHIITEIHA aHAIU-
TUYECKHUM CIIOCOO0M
B pe3ynomame evinonnenus npaxmuueckou padomul cmyoeHm 00.-

MHCeH

- 3Hamb: AHATUTUYECKUN CHOCO0 OMpeAeNeHUs] YCHIMM B CTEPKHIX
KpOHILTEWHA,

- yMemp: OCTABIATh YPABHEHHUE PABHOBECHUS ISl CXOASAIEHCS CUCTEMBI
CHUIL.

HcxoaHble JaHHBbIE:
G=10kH

12
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IHopsinok BbINOJIHEHHS MPAKTHYECKON padoThI:

=

» W

BrIm10STHUTE IPOBEPKY.

[Toka3aTe ycrmoBue 3a1a4u;

IIpuMep BbINOJTHEHHS MPAKTHYECKON PadoThI:

1.  Tloka3aTh ycimoBue
3a/1a4u;

Fl = 1,2 kH

Fg = 0,8 kH

3. CocraBuUTh YpaBHEHUS PAaBHOBECHUS

Ha TOYKY PaBHOBECHS

[Toka3ath Bce CUJIBI ICUCTBYIOIINE HA TOUKY PABHOBECHUS
CocTaBuTh ypaBHEHHUS paBHOBECHS
OnpenenuTs 3HAYCHUS PEAKINN

g

>X =0;-R; + Ry cos 45°+ F, cos 30° =0
>V =0; Rycos 45° —F; — F, cos 60° =0

IToka3aTp BCe CUIIBI AEUCTBYIOLINE



4, OnpenenuTs 3HAYCHUS PEAKINN
W3 BTOpPOro ypaBHEHUS MIOTy4aeM:
_ Fi+ Fycos60°  1,2+0,8 0.5
27 cos45° 0.707

W3 nepBOro ypaBHEHHs NIOJIy4aeM:
Ry = R, cos45°+ F, cos30° = 2,263 -0,707 + 0,8 - 0,866 = 2,293
5.  BBINOIHUTE MIPOBEPKY.

>X=0;-R;+Ryc0s45° + F,cos30°=0

-2,293+ 2,263 - 0,707 + 0,8-:0,866 = 0
>V =0; Rycos45° —F; — F, cos 60° =0
2,263-0,707-1,2-0,8-:05=0

= 2,263 kH

KOHmPOJle ble eonpocol:

1.  UYrto o3HayaeT paBHOBECHE Teya?

2.  Kaxwue rpaduueckne u aHAIUTUYECKHUE YCIIOBUS PaBHOBECHUS BbI
3HaeTe?

3. OcHOBHOI pHU3HAK a0COJIFOTHO TBEPOTO TEa.

14



IMpakTnueckasi padora Ne3d
Pemenue 3a1a4 Ha onpejaejieHUe ONOPHBIX peaKkIuili 0ajKku

Ienwy: HAyYNTHCS OTMPEETATH OMOPHBIC PEAKIINN OATKM HArpyXKEHHOUM cocpe-
JOTOYECHHOW U pacCIpeeICHHON Harpy3KkaMu, MOMEHTOM

B pe3ynvmame gvinoinenun npakmuyeckoi padoomaot CmyOeHm 00J1)ceH

- 3Hamb: BUJIBI OTIOP; PEAKLUHU ONOP; BUJbl HATPY30K; YPAaBHEHUSI PaBHOBECHUS
JUTS1 TIOCKOM, TPOU3BOJILHO PACIIOJIOKEHHON, CUCTEMBI CHIT

- yMemb: ONPENCIISITh BUJ ONOP; ONMPEACISITh HAPABICHUS PEaKIUi O1op; CO-
CTaBJIATh YPaBHEHUSI PABHOBECHUS ISl IJIOCKOW, MPOU3BOJIBHO PACIIONIOKEHHOU, CH-
CTEMBI CUJI; BBITIOHSATH MPOBEPKY MPABUILHOCTH PEIICHUS

HcxoaHble JaHHBbIE:

1.  OnpeneJuTh ONOPHBbIE PEAKUMH TOPU3OHTAJIBHO PACIOJIOKEHHOM
0aJIKM HATPY’KEHHOH COCPeI0TOYECHHOM CHIIOM

HcxonHbie TaHHbBIE:

Bap. | Cxewm. E; E;i li,m | I, m | I3, m | Bap. | Cxem. :Ili, 1512{’ l, M | I, ™ | I3, m
1 4 50 | 40 | 2 5 3 | 16 9 45 | 25 | 2 3 2
2 6 40 | 30 | 3 | 10 | 2 | 17 6 25| 35 | 2 4 3
3 2 30 | 25| 5 |10 5 | 18 3 45 | 35 | 2 3 2
4 5 15 1 30 | 3 4 6 | 19 10 | 15| 35 | 4 4 2
5 1 25 35| 5 10| 4 | 20 2 20 | 35 | 2 3 2
6 7 25 | 30 | 3 2 5 | 21 7 16 | 20 | 2 2 2
7 3 18 | 256 | 3 4 5 | 22 10 | 35 | 25 | 2 3 2
8 8 12 | 17 | 7 5 5 | 23 8 35|15 | 3 2 2
9 4 45 | 25 5 4 2 24 1 15 | 35 2 2 2
10 9 25 | 14 | 2 2 2 | 25 9 30 | 25| 2 3 3
11 2 15| 16 | 3 2 4 | 26 5 20 | 35| 2 2 1
12 10 | 35| 25 | 5 2 4 | 27 8 15| 20 | 3 4 2
13 7 20 | 35 | 4 4 2 | 28 4 25 |1 35 | 4 2 2
14 1 25 5 4 2 2 29 5 35 | 25 2 2 3
15 5 15 1 25| 5 2 4 | 30 3 35| 25| 3 2 2
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IHopsinok BbINOJIHEHUS MPAKTHYECKON PadOThI:

1. IToka3aTh pacyeTHYIO CXEMY

2. CocTaBUTh YpaBHEHHE PaBHOBECHS
3. Pemuth ypaBHEeHUE paBHOBECHS

4. BBINOJHUTH TPOBEPKY
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IIpumep BbINOJHEHUS NMPAKTHYECKON padoThI:
1.  Iloka3aTh pacueTHYIO CXeMy

)/

2M 3Mm B

2.  CocTaBHUTH ypaBHEHHE PAaBHOBECHS
dMa=0; F-2-Rg-5=0
dMp=0; Ra-5-F-3=0
>X=0; H=0
3.  Pemmutb ypaBHEHHE paBHOBECHS

YMa=0; Re=(F-2)/5 =(5-2)/5=2«H
SMp=0; Ra=(F-3)/5= (5-3)/5=3«H

4. BrinmosHuTE IpOBEPKY
YMa=0; 5:2-2-5=0
dMp=0; 3:5-5-3=0
2.  Onpeneauthb ONMOpHbIE peaKIUH KOHCOJbLHOH 0AaJIKH HArpy:KeHHOMH
COCPeI0TOYEHHOM CUJI0M U MOMEHTOM
HNcxonnpie TaHHBIC:
Bap. | Cxem. E; E; Kl\é;v[ Bap. | Cxewm. 1511{’ EIZ{’ Kl\}/ﬁw
1 1 14 | 40 | 20 | 16 6 32 | 15 | 20
2 2 12 | 5 | 30 | 17 7 13 | 45 | 30
3 3 8 15 | 40 | 18 8 40 | 42 | 25
4 4 12 | 16 | 25 | 19 9 24 | 10 | 30
3) S) 28 | 50 | 35 | 20 | 10 9 | 22 | 25
6 6 18 | 30 | 45 | 21 1 16 | 35 | 45
7 7 16 | 34 | 20 | 22 2 40 | 55 | 35
8 8 15 | 17 | 30 | 23 3 33 | 16 | 25
9 9 17 | 43 | 35 | 24 4 16 | 32 | 35
10 | 10 | 22 | 24 | 45 | 25 3) 29 | 55 | 45
11 1 14 | 14 | 25 | 26 6 21 | 45 | 20
12 48 | 12 | 35 | 27 7 11 | 20 | 40
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13 3 28 8 25 | 28 8 25 | 40 | 30
14 4 15 | 12 | 45 | 29 9 18 | 10 | 35
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IHopsinok BbINOJIHEHHS MPAKTHYECKON padoThI:
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1. Iloka3aTp pacueTHyIO CXeMy

2. CocTaBUTh YpPaBHEHHE PABHOBECHS
3. PemmTe ypaBHEHHE paBHOBECHS

4. BpINOJHUTH IPOBEPKY

IIpumep BbINOJHEHUS NMPAKTHYECKON padoThI:
1.  Tloka3aTh pacyeTHYIO CXEMY

\'LRM 30 kH m=100 xH-M 20xH
\ —>

« & 60\ »

R, 4 Im S5m € 2wm )B :
M,
2. CocTaBUTbh YpaBHEHUE PABHOBECHS

>X=0; -Rax+30-cos60°+20-cos90°=0
>V =0; Ra~—30cos30°—-20cos0°=0
dMA=0; -Ma+30-cos30°-3+100+20-10=0

3.  Pemuts ypaBHEeHUE paBHOBECHS
YX=0; Rax=30"cos60°+20-cos90°=30-0,5+20-0=15kH
>Y =0; Ray=30"-cos30°+20-cos0°=30-0,866+20-1=4598 xkH
YMa=0; Ma=30-c0s30°3+100+20-10=30-0,866"-3+ 100+ 20- 10
= 377,94 xH-m
4. BBITTOTHUTH ITPOBEPKY
>X=0; -15+30 - cos 60° +20 - cos 90° =0
>V =0; 45,98-30c0s30°-20cos0°=0
dMa=0; -377,94+30-cos30°-3+100+20-10=0

3. OmnpeneJutrh ONOPHbIE PeaKNUH TOPHU30HTAJILHO PACHOJIOKEHHOH

0aJIKH HArpy’>KEeHHOM COCPeI0TOYEHHOI, PABHOMEPHO paclpee/ieHHOM Harpy3-
KaMH 1 MOMEHTOM

Hcxomurie naHHbIe:

@ ) @ F=20xH o

¥ A= 0xH
F=25kH{g=30kH/m M=20kH 1|  M=ISKH % " 5=25H/u i i

F=15xH
@ =20 kH

Y e x
;é;”m 'HHHIH%E;HH M_J pg—m'ﬂgml
la;lM b=3xm lc;O.S’M JF‘H”“. b=3m ’!_ Lﬂ_f}Ml_ b=du l o
7 ) 4 c=1uM e=1,
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©)

@=30kH/M M=20kH m F=25x}

a=IM b=5wu | jd=2m b=1mc=0,5u
4 A7 . A
c=1Mm
® ©
Mol0xH-M F=15kH Lrzl0EH
10xH - M = = M=5xkH-m
-ZUKH/M q‘zOKH/M q ISKH/M
% % l' b lbuz'!/}‘l a=2Mm b=3m|c=tn
l a=4Mm b"'ZM'!, 4 P T A
e=15M
@ @ Fe20k @ F=15xH
F=]5xH M=10kH-|  M=25¢H.x =20KH g oasxHM M =20KH M
¢=10xH/M g, =20 KH/M o g=30xH/M
YTy H“HHHH 1222324000002 R0ARARAR0RA] [
‘!, a=3M b=3m l, L b=4m l ; qla_=l.5ml e 'lc-lM
c=1.5u aZim c=05M
F=10xkH =15xH M F=25kH
=20x F=35xH M=20xH -~ F,=10xH M=20kH M A=
q=20xH/M | ) X q=15KH/r} Py 30 xkH/m
) ¥ Eﬁ}ﬁﬁﬂﬁﬂﬁ ¥
Wi o 7ol | j §=3u L’=_}LM
e=1,5m a,=2,;M Te=2 a=1u d=05m
by F=2kH F=15xH F,=10xkH F=5kH
M=15 =JOKH - 27
I5kH ™ g=25xH/M g=20xH/M g= ZOKH/M M l g=15kH/m M=20KH &
| ] TITHI) H%ﬂtﬁ?ﬂ“?
4 7] 7 ﬁ/ Im
T c=3M ‘Jn"“ :ZMi c=5u l J‘T'!' b=5M J,
amhaM b= 2u de=1u b=1% FRdl a=25m  c=2 dZ2wm
M=15xH M F=20kH I @
g,=10KH/M g,= 25 kH/x Ao ixH M=10xkH-{  M=5cH m g=15xHm{  OKH
g =20kH/M _ .. Py
I &= 5 KH/M
: (2202202404008 00022ART2003
| a=2yb=3u|, c=3m) =2y bebu o=
A ﬁ i T ] < bl R
a=1,5m d=1,5M
'=20K5{=25m/u g.ﬂikﬂ M| M=20kH:-M g =30 KH/u fism a5 xH
b
T LTI
% AL a;%i’ 4
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) ) R .
#=10xH - M=[5xH- N
M=5xH"M g¢=15gH/M™M FimpsxH g=20kH/ M=10KkH" M 7 =25 KH/M g =25 kH/
, s I L T T
!ﬂ:Q c=6M l b=5M C=1M =|M’!'L=2M c=3M l_
1 7% = |
b=1m a=1,5M
@ ® Q. o
- ¢, =20 kH/M M=15xH  w v W0 xH/x
F=15xH b 4 y - 1 H,
M=20gH -n q—30kH1M F=25xkH 0 75 KH/M M-'-IUKH‘M \ gy HhxH/M
* 2 TYTY : >
2 % 7 ’ b=25n | cm2Sn
g o _*-_.——-..-_1.._ =ty
;H,_,‘;A__:Ju___ uul a=qu b=du c=2u PEATY
a=0,50 E=05u

IHopsinok BbINOJIHEHHS MPAKTHYECKON padoThI:

1. IToxa3aTh UCXOOHBIC JAHHBIE

2. 3aMEeHUTh PAaBHOMEPHO PACTPEEICHHYIO HArPYy3Ky COCPEIOTOUEHHOM CHIION
3. CocTaBUTh YPABHEHUE PABHOBECUS

4. PemuTh ypaBHEHHE PaBHOBECHUS

5. BeInoaHUTh MpoBEpKY

IIpuMep BbINOJTHEHHS MPAKTHYECKON padoThI:

M=25xkH ™M

1. IToka3zath UCXOHBIC JAHHBIC
45 20 KH/m g = 15xH/™m (7
EGHH’%HHHHHV HH#IHHH‘#
,”;’ F=30xkH 1 ' \
b=3,5 d=1,5m |d=1,5M
- DM L ¥
a=1M "ll\{
I=b+ct+td=6m

a

2. 3aMEHUTh PAaBHOMEPHO PACHPEICIICHHYIO HAarpy3Ky COCpPEIOTOYEHHOU CH-
noii. Ha Ganky neicTBYIOT HArpy3Ku pa3HOW MHTEHCUBHOCTH, TTOITOMY JIJISI KaXKIOM
W3 HUX HAUJEM PaBHOAECHCTBYIOLIYO

Fau=01-11=20-45=90kH
Fez=02- =153 =45kH

rac

lh=a+b=1+35=45m

lLb=d+d=15+15=30m

21



L=a+b 104

h/2—a h/2+c+d
. =q. 1
% N2 |M=25kH M
q q, /J X
m A
A 2 A Rz
%Fql"'qllx
R F=30kH
a=1M b=3,5M cfle d=l,5.\'4’
a ) —
I=b+c+d=6M d=1,5M

O003HaunTH ONOPHI A U B, ykazars peakuu Rau R
3. CocTaBUTh ypaBHEHHE PAaBHOBECHS
ZMA =0; Fql (|1/2 —a) —-F (b + C) + Fq2’|- Rs-M=0
YMp=0; Rg-l-Fp(d+c+1/2)+F-d-M=0
4.  PemmTtbh ypaBHEHHE PABHOBECHUS
YMa=0; Rg=[Fqu (I/2—a)-F (b+c)+ Fgl-M]/I =[90(4,5/2 -1)
-30(3,5+1)+45-6-25]/6=37,1xH

dMp=0; Ra=[Fpu(d+c+1/2)-F-d+ MJ/I=[90(1,5+ 1+ 4,5/2)
—30- 1,5+ 25]/6 = 67,9xH

5. BBINOTHUTH IPOBEPKY
Zy =0; Ra- Fq1+ F+ Rg- Fq2: 0

67,9-90+30+37,1-45=0

KOHmPOJleble eonpocwol:

1.  Kakue Buasl onop Bol 3Haere?

2.  Kuemy npuBoauTCS MI0CKask MPOU3BOJIbHAS CUCTEMA CHIT?

3. Kakoe ycimoBue paBHOBECHS IUIOCKOW INPOU3BOJIBHOM CUCTEMBI
cun?

4.  Kakwue Harpy3ku Ha3bIBaIOTCSl COCPEIOTOUCHHBIMU U paCIIpe/IesieH-
HbIMU?
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IIpakTuyeckas padora 4
OnpenesieHue MOJI0KEHUsA LEHTPA TAXKECTH IJIOCKOI0 CeYeHMs

Ilenwb: HaAyuynuTHCS ONPEIECIIATH MOJ0KEHNUE LIEHTPA TSHKECTH IIOCKOTO CEUCHUS

B pe3ynvmame évitnonnenus npaKkmudeckoil padomvl CmyoeHm 00aAMHCeH

- 3HamMp: NOJIOKECHUS [IEHTPA TSHKECTH MPOCTHIX TEOMETPUUECKUX TUIOCKUX Ce-
YeHUl; (HOpMYITBI OTIPESICHIS TUTOMIAACH MPOCTHIX TEOMETPUUECKHIX TNIOCKUX CeYe-
HUW; GOPMYITBI ONIpeneNIeHNs KOOPIMHAT IIEHTPA TSHKECTH COCTaBHOTO TUIOCKOTO Ce-
YCHMUS;

- ymemb: ONPENCTATh KOOPAUHATHI LIEHTPA TAXKECTU MIIOCKOTO COCTABHOIO CE-
YCHHUS.

HcxoaHble JaHHBbIE
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ITopsiIOK BBINOJIHEHUS MPAKTUYECKOM PAdOThI:

1. BIMOMHUTB 3CKU3 MIIOCKOTO COCTABHOTO CEUEHUS

2. BeiOpaTh noJoXKeHne oceil KOOpAUHAT

3. IToka3aTk MOJI0KEHUE LIECHTPOB TAYKECTH MPOCTHIX TE€OMETPUUECKUX CEUEHUHN

4. OnpenenuTs IIOMAIU U KOOPAUHATHI LIEHTPOB TSHKECTU MPOCTHIX TEOMETPHU-
YECKUX CEUYCHUH

5. Onpenenutb KOOPAUHATHI LIEHTPA TSHKECTU TUNIOCKOTO COCTAaBHOTO CEYEHUS

IIpuMep BbINOTHEHHS NPAKTHYECKON padoThI:

1.  BpIMOJHUTE ACKU3 ILIOC- 2. BeiOpaTh moyIOKEHHE OCEH KO-
KOT'0 COCTaBHOT'O CEUYCHHUS OpJIMHAT
40 oM 3. Iloka3aTh MOJIOKEHHUE LIEHTPOB
e TSYKECTH MPOCTBIX F€OMETPUUYECKHUX Ce-
YCHUU
5 Y
oy
5 =
K ()
G
L
81759175 8
X

4, OnpenenuTs IJIOMIAAN U KOOPAUHATHI LICHTPOB TSHKECTH IMPOCTHIX TEOMETPH-
YEeCKUX CCUCHUU

A1=40-8=320cm? A, =42-9=378 cm ?
x1 = 20cm X2 =20 cMm
y1 = 46 cm y2=21 cm
As=As="%-7,5-42=157,5cm ?; As=3,14-6%/4=283 cm ?;
x3 =13 em; x4= 27 cMm x5 = 20 cwMm;
y3=ys =28 cm ys= 39 cm
5. OnpenenuTh KOOPAUHATHI IIEHTPA TSHDKECTH TUIOCKOTO COCTaBHOTO Cede-

HUusA
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A" Xy +A  xo+ Az X3 + Ay X4 — As- Xs
A+ A, + A+ A, — A
320- 20 4+ 378+ 20+ 157,5- 13+ 157,5- 27 — 28,3 20
- 320 + 378+ 157,5 + 157,5 — 28,3

X =

=20cmMm

A yit Ay Yyt Azt ys + Ay Yy — Ast s

Ye = A+ A, + A + A, — Aq

320-46 +378- 21+ 157,5-28 + 157,5- 28 — 28,3+ 39
B 320+ 378+ 157,5+ 157,5— 28,3

=31 cmMm

KOHmPOJle ble eonpocol:

1. Jlud yero onpenensitoT UEHTP TSHKECTH?

2.  Kakwue cymecTByrOT METOABI OTIPEACTICHUS IIEHTPA TSHKECTH ?

3. Kak HaliTu KoopuHATBl LEHTpPa TSHKECTU NMPSAMOYTOJbHUKA, Tpe-
yrOJIbHUKA U Kpyra?

4.  Kak HailTM KOOPAMHATHI LIEHTPA TSKECTH IIOCKOTO COCTaBHOTI'O Ce-
yeHus?
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IpakTueckasi padora Ned
OnpeneieHue MOJI0KEHUS IEHTPA TSIKECTH COCTABHOIO CeYeHUs

Ilenb: HAyUUTHCST ONIPEACIISITH MOJOKEHHUE IIEHTPA TSAKECTU CEUCHHS, COCTaB-
JIEHHOTO U3 CTaHJApTHBIX MpoduiIei

B pe3ynvmame gvinoinenun npakmuyueckoi padoomul CmyO0eHm 00J1)4ceH

- 3Ham®p: TOJIOKEHUE IIEHTPA TSIKECTH CTAaHIAPTHBIX MNpoduieit; hopMyIbl
ONpeIeJICHUS] KOOPJUHAT IIEHTPa TAKECTH CEUCHHMSI, COCTABIICHHOTO W3 CTaHIAPTHBIX
npodueit

- ymemp: TI0B30BaThes Tabmuiamu coptamenta (I'OCT); onpenensiTh 1EHTP
TSOKECTH CEYCHUS, COCTABIIEHHOTO U3 CTaHIAPTHBIX Mpoduieit

HcxoaHble JaHHBbIE:

110%70%8

75x50%6 [FEBEG
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IHopsinok BbINOJIHEHHS MPAKTHYECKON padoThI:
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1. BBITOMHUTH 3CKU3 CEYEHUSI, COCTABICHHOTO U3 CTAHIAPTHBIX Tpodrie

2. BoibpaTh noJioxkeHue oceit KoopAnHaT

3. [lokazatp MoyI0KEHNUE LIEHTPOB TSKECTH CTAHJAPTHBIX Mpoduiieit mo Tadiu-
nam copramenta ('OCT)

4. OnpenenuTh IIOMIAIA U KOOPJAUHATHI IEHTPOB TSHKECTH CTaHJAPTHBIX MPO-
duneit o TabnMIaM copTaMeHTa

5. OnpenenuTh KOOPAUHATHI LIEHTPA TSHKECTH TUIOCKOTO CEYEHUSI, COCTOSIIETO
W3 CTaHJIAPTHBIX TpodrTeh

IIpuMep BbINOTHEHHS NPAKTHYECKON padoThI:

1. BpINoOIHUTE 3CKU3 CCUCHHUA, COCTABJICHHOI'O U3 CTAHAAPTHBIX HpO(bHJIGfI

N°16a
80x50x6
2. BriOpaTh nosiockeHure oceit KOopIuHAT

3. [Toka3zaTh MoyioKeHUe MEHTPOB TSHKECTH CTaHAAPTHBIX Mpoduiei no Tadu-
am copramenTa (I'OCT)

4. OnpenenuTh IIOMIAIA U KOOPUHATHI IIEHTPOB TSHKECTH CTaHAAPTHBIX MPO-
dueit mo Tabiuiiam coprameHTa

A1=19,8cmMm A, = 7,55cm Az =7,55cm ?

2 2 x3= 22,17 cm.
x1=13 cMm x2= 3,83 cm. ys= 2,65 cM
y1=4,8 cM y2=2,65 cMm

5. OHpe)IeJ'H/ITB KOOpAMHATBI EHTPA TSHKECTU COCTAaBHOI'O CEYCHUS
Ai* X +A; X+ Az x5 19,81-13 47,55 3,83 47,55 22,17
A+ A, + A B 19,81 + 7,55 + 7,55
=13 cm
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Ai-yi+Ay-y,+Az-y;  19,81-48+7,55- 2,65+ 7,55+ 2,65

Ye = AL+ A, + Ag a 19,81 + 7,55 + 7,55

= 3,9cMm

Konmponsnwie sonpocwi:

1. B 4em 0COOCHHOCTH ONPEICICHUS TOJOXKEHUS IIEHTpa TSKECTH
Gurypsl, UMeOIIEH 0Cb CHMMETPHUH?

2.  Hazoswute m3BecTHBIC Bam cTaHmapTHBIC Tpodrm mpokara.
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Pasznena 2 ConpoTUBIEHUE MATEPHUATIOB
IIpakTuyeckas padora 6
IHocTpoeHue 3MI0Op NP PACTAKEHUN U CHKATHH

Ilenwv: HAYYUTHCS CTPOUTH SIIOPHI MPOJOJIBHBIX CHJI U HOPMaJIbHBIX HaIlpsiKe-
HUM

B pe3ynvmame évtnonnenus npakmuydeckoii padomul CmyoeHm 00aMHCeH

- 3HAMb: METOJI CCUCHUN, BHYTPECHHUE CHUJIOBBbIE ()aKTOPhI MPU PACTHKCHUHU U
CYKAaTHH; COCTABJISIIOIINE HAIPSHKCHUM; MMPAaBUJIa TOCTPOEHUS S0P MPOIOJIbHBIX CHIT
Y HOPMAJIBHOT'O HANIPSKEHUS MPH PACTSKCHUU U CKATHUU,

- ymemup: OTIPEICIATh BUIBI HATPY30K; ONPEICATh BHYTPECHHUE CHIIOBBIE (haK-
TOPHI B ONIEPEUYHBIX CEUEHUAX ITPU PACTSIKECHUH U CHKATUU;, CTPOUTD SITHOPHI ITPOI0ITb-
HBIX CHJI 1 HOPMAJIbHOTO HAIIPSXKEHUS MPU PACTSIKCHUN U CKATUU

HcxoaHble JaHHBbIE:

Bap. Cxema | Fi,kH | Fo,kH | A, em? a, M a,M as, M a4, M
1 1 40 55 20 0,2 0,2 0,5 0,5
2 2 15 35 21 0,8 0,3 0,3 0,8
3 3 25 60 23 0,6 0,6 0,2 0,2
4 4 10 40 20 0,2 0,4 0,5 0,7
5 5 20 60 21 0,3 0,3 0,5 0,8
6 6 20 50 21 1,2 0,8 0,5 0,4
7 7 35 60 23 0,6 1,0 0,4 0,4
8 8 35 50 24 1,2 0,7 0,7 0,9
9 9 15 40 20 0,8 0,5 0,6 11
10 0 20 50 21 0,6 0,8 0,3 0,3
11 1 15 45 20 0,3 0,3 0,7 0,7
12 2 15 60 24 1,0 0,6 0,6 1,0
13 3 25 60 21 0,8 0,8 0,3 0,3
14 4 30 75 23 0,3 0,5 0,6 0,8
15 5 45 70 25 0,4 0,4 0,8 1,0
16 6 35 60 24 0,8 0,5 0,2 0,1
17 7 40 65 25 0,5 0,9 0,3 0,3
18 8 30 60 23 0,9 0,5 0,5 0,7
19 9 45 60 25 0,6 0,4 0,5 0,9
20 0 20 55 20 0,5 0,9 0,4 0,4
21 1 25 60 23 0,4 0,4 0,8 0,8
22 2 35 65 24 0,9 0,7 0,7 0,9
23 3 15 45 20 0,9 0,9 0,4 0,4
24 4 20 55 2,1 0,5 0,6 0,7 0,8
25 5 25 75 2,3 0,6 0,6 0,8 1,0
26 6 30 50 2,4 0,9 0,6 0,4 0,2
27 7 55 80 2,5 0,7 1,0 0,5 0,5
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ITopsAIOK BBINOJIHEHHUS MPAKTHYECKOM PadOThI

1. IToka3zars yciioBue 3agauu;

2. Pa30uTh qymmHy Opyca Ha y9acTKH MO TOYKAM MPUIIOKEHHS] BHEIITHUX CUJT OT
CBOOOTHOM YacTh Opyca;

3. Iloap3ysACh METOIOM CEYEHHUs ONMPEACIHNTh Ha Ka)KIOM YYaCTKE BEJIMYHUHY
IPOJIOJILHOM CHUJIBI;

4. ITo noJly4eHHBIM JaHHBIM TOCTPOUTH SMIOPY MNPOJOIBHBIX CHIT;

5. Ha xaxnom y4dacTke ONpeAesIuTh BETUYMHY HOPMAJIBHOTO HAIIPSIKEHUS;

6. ITo mony4eHHBIM TaHHBIM OCTPOUTH SMIOPY HOPMAJIBHBIX HAMIPSYKEHUMN HpH
PACTSKCHUU U CXKATHUU;

IIpuMep BbINOTHEHNS MPAKTHYECKOH padoThI
HcxoaHple TaHHBIC

1. [Toka3zate ycimoBue 3a1auu;
di=25Mm g=5mm
4 /. y
5 r=3Uxn -;::...
1 _> ‘_'
4 |
A
2 |
/ "~ -~ r
“lhst] B | 62w [=0M

2. Pa3outp mymmHy O6pyca Ha y4acTKH MO TOYKAM TIPHUIIOKEHUST BHEIITHUX CHIT OT
CBOOOTHOI YacTu Opyca;

d=25MM di=15mm

/

Fs=30xH r’.,_m‘ H
> <«

AN

(| G15M | begm =054
3. Ilonap3ysACh METOIOM CEYEHUs ONPEACINTh Ha KaXIOM Y4YaCTKE BEJIMYHUHY
MIPOJOJIBHON CHJIBI;
N1 =0
N,=-F; =-20 kH
N;=-F; =-20 kH
N,=-F+F,=-20+30=10kH
4. Tlo mosy4eHHBIM JAHHBIM TOCTPOUTH SIIOPY MPOIOJIbHBIX CHIL;
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Fa=30xkH

AN

LeiM]  (=15M

100

m ZU

(

(a2n =054

0=k

5. Ha KaXXI0M YHAaCTKC OIPCACINTD BCINYNHY HOPMAJIBHOI'O HAIIPAKC-

HU | - OTO y4acTKa,

oj = Ni/Ai
rae Ni - IpOoaOJIbHAA CHUJIia | - oro y4dacTKa

A - Iomaap i - oro yvacrka

Ay =nd%/4 =3,14-1,5%/4 = 1,77 cm?

Az = 7td22/4 = 3,14'

o1 — N1/A1 =
O — Nz/Al = -20/1,77 =-1

2,5%/4 =49 cm?
0/1,77=0
1,3 kH/cm? = - 113MIla

03 = Na/A, = -20/4,9 = -4, 1xH/cm? = - 41MI1a
64 = Na/A=10/4,9 = 2,0xH/cm? = 20MI1a
6. ITo Mo Ty4eHHBIM JJAHHBIM IIOCTPOUTH JIIOPY HOPMAJIBHBIX HAIPSIKe-

HUW NPU PACTSKEHUU U CXKATUU;

d=25MM d=15MM
;1 F2=3H F=20xH

T —
%T Q
11=Tm !IZ=15|“I =M FUE“
N 20 20 |
a M
i1
13
Konmponwsnwie éonpocwi
1.  Yro Takoe 3mropbI?
2. UYro Takoe HOpMAJIbHOE HANPSHKCHHE?
3.  Kaxkue Bunpr nedopmaruii Bel 3Haere?
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IIpakTnueckasi padora Ne/
Pemenue 3aga4 Ha onpenejieHue yAJITUHEHUs

Ilens: HayunTHCA ONPENETATh U3MEHEHHUS JUIMHBI CTEP/KHS IIPU PACTSKEHUU U
CKaTUH

B pe3ynomame 6vinonnenus npakmuueckoii padoomaot Cmyo0eHm 00J1)4CeH

- 3Hamb: TIPaBUJIA TOCTPOEHUS 3IIIOP NPOJOJIBHBIX CHJI U HOPMAJIBHBIX Hampsi-
KEHUM IIPU PACTSIKEHUM U CKaTuM; 3aKoH ['yka; 3aBUcUMOCTH U (GOpPMYJIbI Ui pac-
YeTa HANPSKEHUN U IEPEMEILICHNN.

- ymMemp: CTPOUTH SMIOPHI MPOAOJIBHBIX CHUJI U HOPMAJIbHBIX HANPSKEHUN NPU
PACTSKEHUH U CKATHM; IPOBOJIUTH PACUYEThl HA IPOYHOCTh U KECTKOCTH IPU PACTS-
YKEHHUU U CIKATUH.

HcxoaHble JaHHbIE:

Bapuanr | Ne cxembl A1, cM? Az, cM? F1, kH Fo, kH
1 1 10 8 12 14
2 2 6 9 15 15
3 3 12 6 14 19
4 4 5 9 12 13
5 5 15 10 10 12
6 6 20 14 23 25
7 7 12 15 5 12
8 8 10 16 10 15
9 9 19 12 20 14
10 0 10 18 17 15
11 1 20 14 10 12
12 2 5 9 23 25
13 3 15 14 5 12
14 4 10 14 10 15
15 5 12 9 20 14
16 6 15 8 17 15
17 7 10 16 12 14
18 8 13 17 15 15
19 9 16 10 14 19
20 0 7 12 12 13
21 1 17 13 5 12
22 2 10 18 10 15
23 3 17 13 20 14
24 4 11 18 17 15
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25 5 11 8 12 14
26 6 14 9 15 15
27 7 11 17 14 19
28 8 12 19 12 13
29 9 17 11 20 14
30 0 9 11 17 15
CxeMBbl
" Ay * A A
';L‘ —3 — —.—F‘ .« — __:1
04 \‘ 05m
\: L3 0.9 ¥ 1.3 Ll
E ~ A Fy - A
Jom sy - | ——F1s
;: 12 X 0.8%:
X Lo 2 Ose N Lim | Y
3 3
\ = - F = Ay 3
40—5 —_— ——-5' d—  —  ftmmF
0.7
1 T 1 Low 12% Ldse
4 "= ) 9 | .
- | 1A
\ \ F
" e . —y + R -
R 0.9 e
T L L6m I 12 1%
$ 0
s i
§ LY - \ A, "
i{»—- ——.F’ 1 .—.....—F' o ot e o ey - et
4 095 0 8
2Im 1.3 Lose L3n
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IIpumep BbINOJHEHHUS MPAKTUYECKOM PadOThHI
HcxoHbIe TaHHBIE

1.  TlokasaTh ycJOBHE 3a1a4u;
A a 7:2“-"‘ 0=5m
~ / /
41 < y
* B L F=20xH
’ |
1
Z |
/ o -~ r
“li=n| (=15¢ 2 =054

2. Pa30uTh mymmHy Opyca Ha y9acTKHU 1O TOYKaM MPUJI0KEHUS BHEITHUX CHJT OT
cBO0O/IHOM yacTu Opyca;

AAMAAAAANANNY

(| E15M | b=gm |05
3. Iosp3ysCh METOAOM CEYEHHS OINPEACINUTh HAa KaXKJIOM YYacCTKE BEIUYUHY
IIPOJOJIBHON CHJIBI;
N1 =0
N2: - Fl =-20 kH
N3: - F1 =-20 kH
N,=-F+F,=-20+30=10kH

4. ITo NOJSy4eHHBIM JAaHHBIM TOCTPOUTH SMIOPY NPOJOIBHBIX CHIT;

(2=2MM d=1MM

/ -

F=30kH Fy20kH

AN

x
E
~

5. Ha ka)X10M y4acTKe ONpeNeIUTh BETMYMHY HOPMAJIbHOTO HAMIPSDKECHUS 1 -
Or'0 y4acTKa;
Cj — Ni/Ai
rae Nj - mpomonbHast cuital - oro y4acTtka
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A\ - oAk i - 0ro yyacTka

A1=mnd %4 =3,14-1,5%/4 = 1,77 c™m?

Az = nd22/4 = 3,14‘2,52/4 = 4,9 CM2

01 = N1/A1 = 0/1,77 =0
o2 = No/A; = -20/1,77 = -11,3 kH/cm? = - 113MI1a
o3 = N3/A, = -20/4,9 = -4,1kH/cm? = - 41MI1a
o4 = Na/Ay= 10/4,9 = 2,0xH/cm? = 20MTI1a
6. I1o moJTy4eHHBIM JJaHHBIM TIOCTPOUTH STIOPY HOPMAJIBHBIX HAIPSKe-
HUI TIPU PACTSKEHUM U CHKATHUH;

I 1
= =
I T

o Mo

||||I|||| =

Ii
il
e |11

13

7. Onpeaenutsb yAJIMHEHUE UM YKOpOYEeHHE Opyca
7.1 ®opmyna onpenesieHus YAJIMHEHUN WM YKOPOUYEHHUS ISl OHOTO

y4acTka
Al = N—.l, MM
E-A
rae:N - npofosbHas cuia Ha ydacTke, KH
[ - nnuHa yyacTka, cM
E—monyne ynpyrocts, kH/cm? (nns cramu 2,05-10° MITa)
A — ImIomaab CeYeHus y9acTKa, CM

7.2 OnpenenuTs yITUHEHNE WM YKOPOUEHHE Opyca Ha KaXKIOM

Y4acTKe
Nyl 0-50
Al = 1= —— = OcM
E-A; 2,05:104°1,77
Nyl —20-200
Al, = 22 = —— = —0,11cm=-1,1 Mm
E-Aq 2,05-1041,77
Ng'lg —20150

Al; = = —— = —0,02 cm =-0,2 Mm
E-A,  2,0510%°4,9
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Aly == 2229 001cm=0,1 MM
E-A, 2,05:10%°4,9
7.3 OnpenenuTs o0IIee yATUHEHUE UITH YKOPOUCHHE Opyca
Al= Al + Aly + Aly + Al, = 0 + (=1,1) + (=0,2) + 0,1 = —1,002 mm

BriBoa: 6pyc coxmetcs Ha 1,002 mm

Konmponwvnsie éonpocut

1.  Kaxoii BHyTpeHHUI CHII0BOH (DaKTOp BO3HUKAET MPHU PACTSKEHUU (CxKa-
THH)?

2.  Kak marpy3uTh npsiMOi CTepKEHb, YTOOBI OH UCIIBITHIBAI TOJIBKO PacTsi-
xKeHue?

3. Kakue pacdeTs MOKHO BBITIOTHUTH U3 YCIOBHS MPOYHOCTH?
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IIpakTuyeckas padora Ne8

Onpez[e.ﬂeHHe reOMETPUYECCKHUX XAPAKTEPUCTHUK IIJIOCKUX ceueHum

lle./lb.‘ HAY4YUTHCA ONPCACIIATE TCOMETPHICCKHUC XaPAKTCPUCTUKU IIJIOC-

KUX CEUCHUMH.

B pe3ynomame evinonnenusa npakmuueckou padoomsl cmyoeHm 00.-

MHCEH

- 3Hamb: OCHOBHBIC (HOPMYJBI pacyeTa IJid ONpeAeSieHUS MOMEHTOB

HHCPUHH, CTATHICCKOI0O MOMCHTA, ICHTPA TAKCCTHU, paanyCa MHCPUUU IIJIIOCKUX

cequHﬁ; IMpaBHJIia OIIPCACICHUA MOMCHTOB MHCPIHUHU, CTATHYCCKOI'O MOMCHTA,

LHCHTpa TSKCCTH, paanyCa HHCPIUHU IIJIOCKHX CequHﬁ;

- ymembs: OIIPCACIEIT MOMCHTBI HHCPIHUHU, CTATUYCCKUC MOMCHTDBI, ICH-
TPbI TAKCCTH, PAINYC HHCPIHU ITINIOCKUX CEUYCHUM
I/ICXO)IHLIC JAHHbIC:

Ne papuanTa | Ne cxembl a, CM. Ne papuanTa | Ne cxeMbl a, CM.
1 1 20 16 16 20
2 2 15 17 17 10
3 3 8 18 18 20
4 4 10 19 19 15
5 5 6 20 20 20
6 6 10 21 21 20
7 7 12 22 22 8
8 8 15 23 23 12
9 9 12 24 24 16
10 10 10 25 25 16
11 11 20 26 26 10
12 12 20 27 27 12
13 13 15 28 28 14
14 14 24 29 29 16
15 15 10 30 30 18
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IHopsinok BbINOJIHEHHS MPAKTHYECKOH padoThI:

1. Vka3arp HCXOHBIE JaHHEIE
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2. OnpenenuTh HEHTP TSHKECTU CeUEHUS

XA x;
X, =

=2 M
XA,

XAy

Ye =

=2 2 em
X A;

rae A; - miomane ceuenusi—oi gurypsi (1, 2, 3, 1 T.1.), cM?
Xi; Vi — pacCTOsIHHE JI0 IIEHTpa TshKecTH I—oi ¢urypsr (1, 2, 3, u T.1.) TIo

Ox u Oy, cm

3.0npenenuTh CTaTHIECKU MOMEHT CEYEHUSI OTHOCUTEILHO OCH X U Y

Sy = Y.+ A, cm3

Sy

x. A, cm3

TaAcX.; Y, — KOOpAHUHATHI HCHTpPA TAXKCCTH CCUCHUA, CM

A— miomanb cedeHus, CM?
4,

OHpCI[CJII/ITB MOMCHT MHCPLHNHU CCUCHUA

MoMeHT HHEPLIMHU OTHO-

MoMeHT HHEpLIMH OTHO-

Ceuenue
curtenbHO Ox curenbHO Oy
y
b4
=} - ¥ I —_—
I Y12
:
b
y
. %
[ \‘,1':/‘
| / V)- - d4
/ ‘.,/ I e
t —X xy 64

ey

gl

h-b3
12
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1IN b h b
*7 36 36
b |
|
/o " * = 736 48
|
b

4.1 OTHOCUTEIBHO OCH X

I, = lei,CM4

rae I,; — MOMEHT uHepuuH i—oit ¢purypsl no Ox, cm*
Ixi = Ix + a2 . A, CM4

rac a—pacCToOAHHUEC MCXKAY HECHTPOM TAXKECTH BceH (IJI/II“ypBI N LICHTPOM TAKCCTU

I—oii ¢purypsl o Oy, cMm

A — mnomans i—oit Gpurypsr, cm?

4.2 OTHOCHUTEIBHO OCU Y

— 4
Iy—zlyi,CM

rae Iy; — MOMEHT HHepLHH | — oii purypsr mo Ox, cm*

— 2, 4
Iyi—1y+a A,CM

TJI€ @ — PACCTOSIHUE MEXKIY LICHTPOM TSKECTH BCeU QUTYPHI U IIEHTPOM TSHKECTH

I — oit purypst o Ox, cm
A — tiomanas i — ot

durypsr, cm?

5.  OnpeaenuTs paanyChbl MHEPLUHA CEUCHHSI OTHOCUTENIBHO Ocu X U Y

Ly

_ Iy ,
= A,CM i

rae L, Iy — MOMEHTHI UHEPLIUU CEUECHUS, cm?

A — TUIOImAah CeYeHUS, CM?

IIpuMep BbINOJTHEHHS MPAKTHYECKON PadoThI:
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1. Vka3aTh UCXOIHBIE JaHHbBIE

40 M |
S >-§<
5 &
= L
X
8175 9175 8
2. OnpenenuTh MEHTP TSHKECTH CCUSHUS
A1=40-8=320cm? Ar=42-9=378 cm 2
x1 = 20cMm X2 =20 cm
y1 = 46 cMm y2=21 cMm
Az=As=%-75-42=157,5cm?; As=3,14-6%4=283cm?;
x3 =13 cMm; x4= 27 cM x5 = 20 cMm;
y3=ya =28 cm ys= 39 cm

A" Xy +Ay  xo+ Az X3 + Ay X4 — As - Xs
AL+ Ay + A+ Ay — Ag

320- 20+ 378- 20+ 157,5- 13+ 157,5- 27 — 28,3 - 20
320+ 378+ 157,5+ 157,5— 28,3

X =

=20cmMm

Ay Ayt Azt ys H Ayt Yy — Ast s
Ye = A+ A, + As+ A, — A

320-46+ 378+ 21+ 157,5-28+ 157,5- 28 — 28,3+ 39
N 320+ 378+ 157,54+ 157,5— 28,3

=31cMm
3. Onpenenuth CTATUYECKUIT MOMEHT CEYEHHSI OTHOCUTENIBHO OCU X U Y
Sy = VoA =31-984,7 = 30525,7 cm3
Sy = X.*A=20-984,7 = 19694 cm>

4. OnpenenuTh MOMEHT UHEPIIMU CEUCHUS
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Yi2s
lw ' Ztg‘.
‘:. 7*7*.&*‘: ‘F.JG
C U IviIT — X
1IN X
I T Xy
l 44 *LI‘-‘ Af XZ
1 ' | Y
\ ] ;
. y (¥l | V
| 20 cM |

4.1 OtHOCHUTEIBHO OCH X

Iy =Ly + Ly + Lig + Iy — Iys

La=1,+a% A IL,=1L+as-A,
h-b3® 40-83 b-h3 9-428
I, = 7 = 17 = 1706,7 cm* I, = 17 = 17 = 55566 cm*
a, = CCl(Yc_yl) =46 — 31 = 15cMm a, = CCZ(yc_J’Z) =31-21
A1 =320 cm? = 10cMm
L, = 1706,7 + 152 - 320 A, = 378 cm?
= 73706,7 cM? I, = 55566 + 10%- 378
= 93366cM?
Ix34 = Ix + a§4 'A34 Lis =1+ a§ : A5
b-h3 75-423 . m-d* 3,14-6* .
L, = 36 = 36 = 15435cMm L, = 2 = 1 = 63,65cMm
agq = CC34(Ye — ¥34) = 31— 28 as = CCs(y. —¥s) =39 —31 =8cm
= 3cM As = 28,3 cm?
Aszs = 157,5 cm? L.z = 63,6 + 8%2-28,3 = 1875,8cm?
Ix34 == 154‘35 + 32 - 157,5
= 16852,5cM?

Ly = L + Ly + Lz + Ly — Iys
= 73706,7 + 93366 + 16852,5 + 16852,5 — 1875,8
= 198901,9 cm?

4.2 OTHOCUTEIBHO OCU Y

Iy - Iyl + Iyz + Iy3 + Iy4 - Iys
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Iy1:Ix+a%'A1 Iy2=ly+a§'A2
_b-h® 8-40° Cheb® 428

I, = = =42 7cm? I, = = = 2551 4
. 17 17 666,7cM y 17 T 551,5cMm
a;, =CCi(x,—x;) =20—-20=0cm a, = CCy(x, —x,) =20 —20 = O0c™m
A1 =320 cMm? A, = 378 cm?
Iy, = 42666,7 + 0% -320 I, = 2551,5 + 0%-378
= 42666,7cM? = 2551,5¢cm?
Iy34_ = Iy + (1%4 - A34_ Iy5 = Iy + ag " A5
h-b3 42-7,53 4 m-d* 3,14-6* 4
I, = 36 = 36 = 492,2cm I, = 1 = oa = 63,6 cM
a34_ - CC34(XC - X34) - 27 - 20 a5 - CC5(xC - xs) - 20 - 20
=7cM =0cmMm
Az =157.5 cm? As = 28,3 cm?

ly34 =492,2 + 72 -157,5 = 8209,7cm? I, = 63,6 + 0%-28,3 = 63,6cM?

I, = Ly + Ly + L + Ly — L5 = 42666,7 + 2551,5 + 8209,7 + 8209,7 — 63,6
= 61574cm?

5. OnpenenuTh paguyCchl HHEPIIUU CEYEHUS OTHOCUTEIIBHO OCU X U Y

|k [1989019
*= AT |Togay M
_ b [e15746

Y= 4T [Togaz ~ 7

Koumponwvnwie éonpocut:
1. I'eomeTpuyeckre XapakTEPUCTUKN CEUEHUS?
2. ®opMyIibl ONpeIeIeHUs] MOMEHTOB MHEPLIMU MTPOCTEUIIUX PUryp?
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IIpakTnueckas padora Ne9
OnpenesieHne reoMeTPHYECKUX XapaKTEPUCTUK COCTABHBIX CeYeHHUI

Ilenb: Hay4YUTHCS ONPEETATh TEOMETPUUECKUE XaPAKTEPUCTUKH CEUYEHUM, CO-
CTOSIIIIUX U3 CTAaHJAPTHBIX Npoduieit
B pe3ynvmame gvinoinenun npakmuyeckou padoomaot CmyOoeHm 00J1)4ceH
- 3Hamb: BUABl CTAaHIAPTHBIX MPOQUIICH; MpaBUiia OMPEACICHUS MOMEHTOB
WHEPIIUHU, CTATUYECKOTO MOMEHTA, LIECHTPA TSAXKECTU CEYEHHUSI, COCTOAIINX U3 CTaHIAPT-
HBIX TPOUIIEH.
- ymembap: ONPENLIATh MOMEHTBI HHEPLIMH, CTATUYECKUE MOMEHTHI, LICHTPHI Ts-
KECTU CEUCHHM, COCTOSIIIIUX U3 CTaHAapTHHIX npodueit no Tadmumam 'OCTa.
HcxoaHble JaHHBbIE:
€ R—
90«

57 'E ;
' N
TG N 2 2
Ne33a
Ne24a

N36  180x110x10

O REOTINT

780x110x1(

2) 180G

2

(1

<

Ne27 | 350 |

180~]10x1

300

ERALRRRRRRRR R
I PTTEEIIIIIIIL,

r////é AN
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®

é N6IX4O0x5

N224

2L

63x40%5

TTTISSSSS.

{\
K{,, yTTITL S

Ne24

X/UOXIO alg

|
s 4

1000

80x6

—_—

400 110%
‘ S @ 200x125x72
72 AT
4 Nej8a s E z |
Ne36 \2 90X56x6 3 Ne22 200“'/25*’10| I g
[ Nei6a / l
— 90x56x6 /25"’0\E J_,
2 St | s |
160x 100%10 ’ " 10210

Ne2]

110x70%8

11070 > __ 2 2
0x8 l == l N222

180x110x

N240

180x //0x72

—————

,Vo/g N224q
NeTZ

| 250 |

IHopsinok BbINOJTHEHHS MPAKTHYECKOM padoThI:
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1. Yka3aTp ucXOoHbIE TaHHBIC
2. OnpenenuTs HEHTP TIHKECTU CEUEHUS

XA x

XAy
X. =

——,CM =— CcM
A Ye =Ty A,

rae A; - miomane ceuenus i—oit purypsi (1,2, 3, u 1.1.), cm?

Xi; Vi — pacCTOsIHUE JI0 TIEHTpa TsbKecTH 1—oit ¢urypsr (1, 2, 3, u t.1.) o Ox u
Oy, cm

3.0npenenuTsh CTaTUYECKUIT MOMEHT CEYEHUSI OTHOCUTENIBHO Ocu X U Y

Sy = Y.+ A M3 Sy = x.- A cm?

IJI€ X.; Y, — KOOPAUHATHI LIEHTPA TSHKECTU CEYEHUS, CM

A— TI0ImAaab CeueHUs, CM?

4. OnpeaenuTb MOMEHT UHEPIIUU CEUCHUS

1.1 OtHocurenbHo ocu X

I, = lei,CM4

rae I,; — MOMEHT uHepiuu i—oi ¢purypst mo Ox, cm*
— 2. 4
Ixi = Ix +a A, CM
IJIe a — PACCTOSIHUE MEXTy IICHTPOM TSHKECTH BCEH (PUTYpBI M LIGHTPOM TSIKECTH
I—oii ¢purypsl o Oy, cMm

A — momane i—oit Gpurypsr, cm?
1.2 OtHocutenbHO ocu Y

— 4
Iy—zlyi,CM

rae Iy; — MOMEHT HHepLHH | — oii purypsr mo Ox, cm*
Iy =1,+a*-A,cm*
I'JIe a4 — pACCTOSTHHE MEXKY IICHTPOM TSDKECTH BCEH (DUTYPBI M IICHTPOM TSKECTH
I — oit purypst o Ox, cm
A — momans i — ot purypsl, cm?

2. OnpenenuTs paanychbl HHEPLMU CEYEHUSI OTHOCUTEIBLHO OCU X U Y
. Ix . IY
ly = Z , CM ly = Z , CM

rae L, Iy — MOMEHTHI UHEPLIUU CEUECHUS, cm?

A — TUIOImAaah CeYeHUs, CM?
IIpuMep BbINOJTHEHHS MPAKTHYECKON PadoThI:
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1. Vka3aTb UCXOIHBIE JaHHbBIE

N°16a
L AN AR ‘
“.l 3] 80x50x6
2. OmnpenenuTh NEHTP TSHKECTH CCUCHUS
A;=19,5cm? Ay =7,55¢m ?
x1 = 13cMm x2=5-1,17=3,83 cm
y1= 6,8-2=48cm y2=2,65 cM
A3;=755cm %
x3=5+16+1,17=22,17 cm
y3 = 2,65 cM
B Al xy+A, - X, + Ag - X B 19,5- 13+ 7,55+ 3,83+ 7,55+ 22,17
e = A+ A, + A, - 19,5+ 7,55+ 7,55
=13 cMm
B Al yi+A -y, + Az ys B 19,5-4,81+ 7,55 2,65+ 7,55-2,65
e = A+ A, + A, - 19,5+ 7,55+ 7,55
= 3,9cMm

3. OnpenenuTh CTAaTUYECKU MOMEHT CEYEHHSI OTHOCUTENIBHO OCU X U Y
Sy = VoA =23,9"-34,6=1349cm3
Sy = Xc*A=13-34,6 = 449,8cm3

4. OnpenenuTh MOMEHT HHEPIIMU CEUCHUS

4.1 OTHOCUTEIBHO OCH X

L = Ly + Ly + L3

Ly = Iy +af - Ay Lps = Iy + aj3 - Ags
I, =1, = 78,8cm* I, = 49cm*
a, =CC,(y, —y;) =48—-39=09cm
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A;=19,5 cm? ay3 = CCy(y, — V53) = 3,9 — 2,65
I, =788+ 0,9%2-19,5 = 94,6cMm? = 1,25cM
A23 = 7,55 CM2
L3 =49 + 1,25%- 7,55 = 60,8cm?

L,=1L4+1L,+1;=946+ 608+ 60,8 = 216,2cm*
4.2 OTHOCUTEIBHO OCH Y
Iy = Iyl + Iyz + Iy3

Iyl == Iy + a% - A1 Iy23 == Iy + a%3 b A23

I, = I, = 823cm* L, = I, = 14,8cm*
a, = CCl(xc - Xl) =13 —-13 =0cmMm a23 = CC23(xC - x23) =13 — 3,83
A1=19,5 cm? =9,17cMm

l,, =823 + 02-320 = 823cm? Apz = 7,55 cm?
Iy23 == 14‘,8 + 9,172 - 7,55
= 649,7cm?
I, = Ly + L, + I3 = 823 + 649,7 + 649,7 = 2122 4cwm*

1.  OnpenenuTs painyChl HHEPLUUU CEYEHUSI OTHOCUTEIBHO OCU X U Y

216,
\F —ZSCM
2122,4
= 7,8 cMm

Konmponwvuwie éonpocet:
1. JlaiiTe onpenesieHrE TJIaBHBIX EHTPATbHBIX MOMEHTOB UHEPLIU?

W

ﬁ

2. Iloyemy craTUyecKkuii MOMEHT JIFO0OOTO CEUEHUSI OTHOCUTENIBHO TIEHTPAIIb-
HOM OCH paBEH HYJIIO?



IpakTnueckasi padora NelO
OnpenesieHue 10MyCTUMOTO 3HAYEHHE COKUMAIONIEH CHIIBI JIJIS CoKa-
TOrO0 Opyca

Ienwy: HaydnTCS ONPENICIIATh BEIMIMHBI JOITYCKAEMOT0 3HAUCHUS CKH-
MAOIIeH CUJIBI JIJIs1 CKATOTO Opyca O0JbIoi THOKOCTH
B pe3ynvmame 6vinosinenus npaKkmu4ueckoil padoomot CmyoeHm 00.1-

dHCeH
- 3Ham®p: YCIOBHUE YCTOMYMBOCTD CHKATHIX CTEPKHEH; K0P PHUITHEHT

MPUBEICHUS JJIMHBL, PopMyTy Diinepa Uit KpUTUIECKOU Cuitbl; GopMyITy THO-

KOCTH CTCPIKHSI.
- ymembsp: OIIPCACIIATD KPUTHYCCKYIO CHITY IJIA CKATOI'O 6pyca OOJIBIIION

TUOKOCTH; OTNIPEEIATh BEIMUUHY JOYCKaeMOTr0 3HAUCHHS CKUMAFOIICH
CHJIBI; ONIPEJICTIATh THOKOCTh CTEPIKHS.
HcxoaHble JaHHBbIE

=¥

I"L il\ Ne 24
Al

C 245 (20 - 40)

=14M

@ i -1
L] B

I

C 345 (4- 10)

O}

14 M

T
90 My
®
o

II777

C 345K (4 - 10)

C 345 (10 - 20) C345 (20 —40)
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T
i =180 MM
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iy | 4T

X

<
b =120 mm

C 355 (16— 40)

@y
=
:
]

i

C 355-1 (8-16)

@

C 245 (20 — 40)

b =180 MM

Yz

C 255 (4 - 10)

@ |z
=
.%_., -1 S
A [}
y -
3 x|
AR :

] l‘, = 80 MM

7777777

C 255 (20 — 40)

4 P 1-1
|

Jof

Vo
C 345 (4 - 10)

,7
&
—_
[=~)

ATEIN A5
”JW_J 705

C 345 (20- 40)

I

@P

y | b T

Ll B

70x5

Vo
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C 355 (16— 40)

C 345K (4 — 10) C 355 (8-16)

@’P

c=10 MM

F_
b
I=6M

b= 140 MM 7777,

C 355-1 (8-16)

PIIIIA.

I

C 345 (4 - 10) C245(4_‘20)

IHopsiiOK BBINOJIHEHHUS MPAKTUYECKOH PadOTHI:

1.  OnpenenuTh BETWYUHY PACUETHOIO CONPOTUBIICHUS MaTepuaia

na cxatue R, kH/cm? (ITpunoxenne 1)
2. OnpenenuTh IUIOIWAb IONEPEYHOTO CEUEHHS CTEPKHS, A cM?

3. Omnpeaenutb K03PPUIUEHT TPOJOJILHOTO U3ruda

3.1 Onpenenutb pac4eTHYIOCTEPIKHS
lo = u- l
rie Y— KodOPUIMeHT npuBeIeHHON (pacueTHO) IITMHBI, KOTOPbIN 3a-
BHUCHUT OT crioco0a 3akperuieHus KoHIoB crepxHs; ([Ipunoxenue b)

- reomeTpudeckas IIMHA CTEPIKHS.
3.2 OmpenenuTh MOMEHT WHEPIMHU CeUeHNUs Jx U Jy OTHOCUTEIIEHO

[JIABHBIX [IEHTPAIBHBIX OCel (MOMEHTHI HHEPIUHU Mpoduiiel poKaTa npuBe-

nenbl B 'OCTax)
3.3 Omnpenenuth pagnychl HHEPIMH CEUYCHUS OTHOCUTEILHO OCEH X U

Y
A A
lx_\/; ly—\ﬁ

Ecnu i, v iy He paBHBI MEXKy COOOH, TO 11 NAaNbHEHIINX PACUETOB

MPUHUMAIOT HAUMEHBIIUNA PaNyC MHEPLUHU, 0003HAYMB €T0 I,y Ecin i, =

[y, TO paCYET MOKHO BECTH M0 JIHIOOOMY U3 HUX.

3.4 OmnpeaenuTb THOKOCTh CTEPHKHS
1=

Lo

lmin

3.5 [Ilo HaiigeHHOMY 3HAUYE€HHIO THOKOCTH B 3aBUCUMOCTH OT MaTepH-
ajia CTEp>KHS OmpenesroT KodphUumneHT npooapHOro u3ruda (mpu HeooXxo-

JUMOCTH UCTIOJB30BaTh METOl MHTEPITOISAINN )
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4. OHpCILCHI/ITB BCIIMYMHY OOITYCKACMOI'O 3HAYCHUA CKUMAEMOU CHUJIBI:
N = RoA

IIpumep BbINOJHEHUS NMPAKTHYECKON padoThI:
Hcxoonvie oannvie
' Crais C 245 (20-40 mm)
Jlnuna croiiku 1= 2,5 m

| f [ =<Ht=
= (AN
Pewenne:
1.  OnpenenuTs BETWINHY PACYCTHOTO CONMPOTHUBIICHUS MaTepraja Ha CKa-
tne R =230 MIla = 23 xkH/cm? (ITpunoxenue 1)
2. Onpenenuts IIIOMIA/b MOTEPEUYHOTO CEYCHUS CTEPIKHS
A =164+2-4-6=112 cm?
3. Omnpeaenutb K03PPUIUEHT TIPOJOIBHOTO U3rHda
3.1 Omnpenenuth pacyeTHYIO JJIUHY CTEPIKHS, CM
lo=u-l

rae Y— KodhPUIMeHT npuBeIeHHON (PacueTHOM) IITMHBI, KOTOPHIN 3aBUCUT OT
crioco0a 3akperuienus KoHioB crepxHs; (IIpunoxenue b)

- reomeTpuyeckas 1JIMHa CTEPKHS.

lo=07-25=175mMm=175cmM

3.2 OnpenennuTs MOMEHT UHEPLUH ce4eHUs Jxy U Jy OTHOCUTENBHO INIABHBIX
LEHTPAJIbHBIX 0cel (MOMEHTHI MHEpIH Npoduiielt npokata npusenensl B '[OCTax)
(ITpmtoxxenue A)

Jx = Jy, T.K. ceueHure uMeeT IB€ OCU CHMMETPUH

Jx =Jx + 15+ 3
1 _ bh® 4163

]x P T = 13650M4

b-h\ , 3 16-4)\ 3
]£=];3’—(2) &) = 32cm®

12 12
Jx =1365+32+32=1429 cm *

59



3.3 Omnpeaenutb paanycbl THEPLIMHU CEUYEHUS OTHOCUTENILHO OCEH X U

N
lx_\/; ly—\/;

Ecnu iy 1 i, He paBHBI MEKIy COOOH, TO JUIS NAIBHCUIIHNX PACUCTOB

NPUHUMAIOT HAUMEHBIINH PaJnyC MHEPLMH, 0003HAYMB €10 iy Eciniy = iy,

TO pacyeT MOKHO BECTH 10 JIIOOOMY U3 HUX.

. . 1429
ly = ly = ’E = 3,57CM

3.4 Onpenenutb THOKOCTh CTEPIKHS

P

lmin

= 46,7

A 175
3,57

3.5 [Ilo HaiineHHOMY 3HAYEHUIO THOKOCTHU B 3aBUCUMOCTH OT MaTepH-
aya CTepxHs omnpenesstorT kKoddduimeHT npogoiasHoro usrnba (Ilpunoxenue
I') (mpu HEOOXOUMOCTH UCTIOIB30BATh METO ] HHTEPITOJISIIIIH )

A =70 ¢ = 0,754
A =784 o =7?
A =80 ¢ = 0,686
0,754 - 0,686
¢ = 0,754 - 80- 70 (78,4-70) = 0,697
4, Onpenenute BENMYUHY JOMYCKAEMOIO 3HAYECHUSI CKUMAEMOU
CHUJIBIL:
N = RpA

N = 0,697 - 24 - 50,4 = 843,1 xH

Konmponwvnwvie sonpocwi
1. Kakune n3BecTHBI BUIbI PABHOBECHUS TEI?
B ueM cymHOCTb sIBJIEHUS IPOI0IBHOTO U3rubda’?

N

3. UTto Takoe THOKOCTH CTEPIKHS U OT Yero OHa 3aBUCHUT?
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IIpakTuyeckas padora Ne 11
IToxOop ceveHus s CKATOTO Opyca

I]enw: HayuuTcs onpeAensaTh pa3Mepbl U (POpPMBI CeUeHus AJis CKAToro opyca
B pe3ynvmame @vitnonnenun npakmuyeckoi padomaot cmyoenm 00J14CeH
- 3HamMb: YCIOBHUE YCTOMUMUBOCTD CKATBIX CTEPIKHEH; KOdPDUIIMEHT TpUBE/Ie-

HUS JUIUHBL; hopMyy Ditiepa Juisi KpUTHUECKOW CUITBI; (POPMYITY THOKOCTH CTEPIKHS.
- yMenp: ONPECISITh pa3Mep CEUEHUS; BBITIOJIHATH MOJ00D CEUCHUS

HUcxonnnie nannbie (1IMH = 10° kH), R=320 MIla
@ F=06MH  I-1

® | F=05mH
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F=04MH
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HOpHIlOK BBIINTOJIHCHU A HpaKTquCKOﬁ paGOTbl:

1. 3agaeMcs BETMUYMHOM Mpo10sibHOTO M3ruda ¢ = 0,6 - 0,8
2. OnpenenuTs TpeOyeMyIo IIJIO0IIA b MOMEPEYHOI0 CEUCHHS CTOMKH,
_ F 2
P — (pR’ cM

rae F - nenTpanbHo-cxxuMaroias cuia, kH
R - pacueTHOE CONPOTUBIIEHNE MaTepHaa Ha cxatue , KH/cm?
3. Ilo nHaiineHHOW IUIOIIAIM ONpPENEIUTh HOMEp MpOoduis Mmpokara, peko-
MEH/yeTCs MPUHUMATH MPOGUIN OJJUHAKOBBIMU MO TUIONIA/IN, €CIIH UX HECKOJIBKO
4.  IIpoBepuTh YCTOWYUBOCTH MPUHITOIO CEUECHHUS
4.1 Onpenennuts pacuyeTHYIO UIMHY CTEPHKHS
lo=u-l
riae U - kK03p UIUEHT NPUBEIEHHOMN (pacueTHOM) NTUHBI, KOTOPBINA 3aBUCUT OT
cnoco0a 3akperuieHrs KoHloB crepxHs; (IIpunoxenue b)
| - reomeTpuueckas JIMHA CTEPIKHS.
4.2 OnpenenuTs MOMEHT MHEPLUH CEYEHMsI Jy U Jy OTHOCUTENIBHO IJ1aB-
HBIX LIEHTPaJbHBIX Ocell (MOMEHTBI MHEpUUHU Npoduiiei npokara npuseneHsl B 'OC-
Tax)
4.3 Onpenenutsb paauyCchl MHEPIIMU CEUYCHUSI OTHOCUTEIBHO OCEH X U )

|k Wy
ly = Z ly = Z
4.4 Onpenenutb THOKOCTh CTEPIKHS

l l
A ==2, ==

Lx

y iy

4.5 1o Haubobuwmemy 3HAYCHUIO THOKOCTH B 3aBUCUMOCTH OT MaTEPH-
aja CTEPKHS OTNPENeIIIIOT KO3(POUIIMEHT Mpo 0 IbHOTO U3rnda (IIpu HeoOX0UMOCTH
UCIoNb30BaTh Metoa untepnossiun ) ([ Ipunoxenue )

4.6 [loacraBuTh 3HaUeHUE B (HOPMYITY U IPOBEPUTH YCTONINBOCTH

F<R
pA
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- €CJIU YCJIOBHUE YJIOBJIETBOPEHO, TO YCTOMUYMBOCTh CTEPKHS 0OECIIeUeHa;

- €CIId yCJIOBHE HE YJOBIIETBOPEHO, TO YCTOHYMBOCTH HE oOecrieueHa
HEOOXOMMO YBEIMYUTH IIJIOMIAAL CEUCHUS, TTPUHSIB PO(HIIb OOJBIIETO TPO-
rs;

- €CJIM HaAIPSKEHHUE B CTOMKE PAaBHO WJIM HEMHOT'O MEHBIIE, TO CEYEHUE
CUHMTAETCs palldOHAIBHO MOAOOPaHHBIM, T.€. 9KOHOMUYHBIM;

- €CJIM HAMHOT'O MeHbIIIe R, TO Takoe ceueHrne He SKOHOMUYHO. T.K. UMEET
OOJIBIIIOM 3amac MPOYHOCTH.

[ToaTOoMy, ecii HeTOHATIPSDKEHHME COCTaBUT Oosiee 5%, To cieayer

YMEHBIIUTH TUIOMAAL CEUCHHSI (MU YBEIMUNUTh THOKOCTh) CTOWKH, T0OMBAsICh,
9TOOBI HETOHATIPSHKEHUE HE MPeBhITIano 5%

IIpuMep BbINOJTHEHHS MPAKTHYECKON padoThI:

Hcxoouwie oannvie
Crainb C 245 (4-20 mm)

F=850H 11 v
£ Jnuna ctoiiku 1= 4,0 M
E
\ C1 [ - [enTpanbHO-C)KUMAIOIIAs
Y . cuna F =850xH
1] é_U
o CafiC

|

o TETT

Pemenue:
1. 3amaemcs BeTMUIMHOMN TIPO0JIbHOTO M3rnba ¢ = 0,7
2. Onpeaenuts TpeOyeMyto IIIOMIAAb MONEPEYHOTO CEUEHHUS CTOMKH,
F 2
H)==;E,CM
rjae F - nenrpansHo-cxuMaromias cuia, kH
R - pacueTHOE CONPOTUBIEHHE MaTepuana Ha cxarue, KH/cm? (Ipunosxke-

aue J1)

850
™ T 0,724

3. 1o HaiimeHoM TJI0MIAU OTIPEASIUTh HOMEP POdUIIs MpoKaTa, peKo-
MEHJyeTCsl IPUHUMATh MPOGUITN OJTMHAKOBBIMH T10 TUTOIIA/IH, €CITU X He-

A = 50,6 cm?

CKOJBKO
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[IpunumMaeM Bce npopuian 0JMHAKOBBIMU 10 MIomaau. Ha onuu mpo-
(uns Tpedyercs mwromans 50,6 /3 = 16,8 cm?. [lpunumaem nBa msesuiepa Nelda
womaneio Ay = 2-:17 = 34 ¢m? u nByTaBpoByIo 6anky Ne 14 mromanso A, = 17,4
cm?. O6mas miomans ceuenus A = 34 + 17,4 = 51,4 cm?(IIpunoxenne A)
4. TIpoBepuTh YCTOMYMBOCTH MPUHSITOTO CEYEHUS
4.1 Onpenenutsb paCYETHYIO JJIMHY CTEPHKHS
lo=pu-1
rae Y - kKodhGunueHT npruBeneHHON (PacueTHOM) NITUHBI, KOTOPBIA 3aBUCUT OT
crioco0a 3akperieHus: KoH1oB ctepkHs; (IIpunoxenue b)
| - reomeTpuueckas IJIMHA CTEPKHS.
lo=1-4 = 4Mm=400cm
4.2 OnpenenuTs MOMEHT UHEPLUHN CeYeHUsI Jy U Jy OTHOCUTENIBHO IJ1aB-
HBIX LEHTPaIbHBIX Ocel (MOMEHTHI HHEpLUH Npoduiiel npokaTa npuseaeHsl B 'OC-
Tax)
a) ONPENEIUTh MOMEHT UHEPLIUU CEYEHUSI OTHOCUTENIBHO OCH X!
Jx = fclB + 2])I<ﬂ = J° +2( Ta611 + a ALLIB

X TabJ1

=572+ 2(57,5 +8,872-17) = 3362 cm*
hs 14
roea; = TA + Zous) = 5 + 1,87 = 8,87 cm
6)0HpeIICHI/ITB MOMCHT MHCPIHNHN CCUCHHUA OTHOCUTCIIBHO OCH y:
]Y = BGB + ZJBL’HB = }éia6n + 2] Tabs
]y = 41,9 + 2 - 545 = 1132 c™*

4.3 Onpenenuts paanyCchl MHEPLIMU CEUYECHUSI OTHOCUTEIBLHO OCEH X U Y

A= 200 _ ae52, =209 _ g5
x T T T

4.5 1o naubonvuemy 3Ha4€HUIO THOKOCTU B 3aBUCUMOCTH OT MaTEpH-
ajia CTEp>KHS ONpeaessaoT Kod(PIUIMEHT Npo 0 IbHOTO U3ruda (mpu He0OXOUMOCTH
UCT0Jb30BaTh MeToa nuaTepnosiyn )(IIpunoxenue I)

A =80 ¢ = 0,686
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A =851 o =7

1 =90 0 = 0,612
_ 0686 — ¥0%0 ~ OOIL oot 50y = 0648
=" 50—80 & ) =0
4.6 TloacTaBuTh 3HaUeHUE B (POPMYITY U IPOBEPUTH YCTOMUNBOCTH
F
= —<R
o (pA =
o = —20  _ 2552 < 24 xH/cm?
0,648 -51,4

- YCIIOBUE HE YAOBJETBOPEHO, YCTOMYMBOCTh HE oOecrieueHa Heo0Xo-
JUMO YBEIIMYUTH TUIONIab CEUEHHUS, IPUHAB MPOPUIL OOIBIIETO pa3Mepa.
OT0 HEOIYCTUMO, IIO3TOMY HEOOXOAUM IIEPEPACUET.
1. [IppuHuMaeM BO BTOPOM MPHUOJIMKEHNUN CPETHEE 3HAUCHHE

MG)KI[y TEM, KOTOpBIM 3a4aJIUCh, U TCM, UTO HOJ'Iqu/IJII/I
0,648 + 0,7
N 2

2. Onpenenuts TpeOyeMyIo IUIONIAb MTONEPEYHOT0 CEUSHUS CTONKH,

cMm?

@ = 0,674

P — <p_R’
rae F - nenTpanbHo-cxxumMaromas cuia, kH
R - pacueTHOE conpoTuBieHne Marepuana Ha cxartue , KH/cm? (Ipuimo-

xenue J1)
850
A. =
™ 068724
3. Ilo HaiiieHHOM TUTOAX OTIPEICIIUTh HOMEP NMPOdUIIS MpoKarta, pe-

= 52,5 cm?

KOMEH/IyeTCsl IPUHUMATh NPOPUINA OJTMHAKOBBIMHU T10 TJIOIIAIU, €CIH UX He-
CKOJIbKO
Ha oxun npoduns Tpedyerces miomans 51,6 /3 = 17,2 em?. Ipu-
HuMaeM JBa mBemiepa Nel6 mnomansio A; = 2:18,1 = 36,2 cM? u AByTaBpO-
Byt0 Oanky Ne 16 mnomaznsio A, = 20,2cm?. O6mias miomans cedeHus A =
36,2 + 20,2 = 56,4cm? (Ilpunoxenne A)
4. ITpoBEpUTH yCTOMYHUBOCTH IPUHATOIO CEUCHUS
4.1 Onpenennuts pacuyeTHYIO IJIMHY CTEPHKHS
lo=pu-1
rje U - KodQPUIUEHT MPUBEICHHON (pacyeTHO) ITTUHBI, KOTOPBII 3aBU-
CHUT OT crioco0a 3akperuieHust KoHuoB ctepxHs; (IIpunoxenue b)
[ - reoMeTpuyeckas JUIMHA CTEPKHS.
lo=1-4 = 4m=400 cm
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4.2 OnpenennuTs MOMEHT UHEPLUM C€YeHMsI Jy U Jy OTHOCUTENIBHO IJ1aB-
HBIX [EHTPaJbHBIX Ocel (MOMEHTHI HHEepIuU npoduiei npokaTta npuseaeHs B 'OC-
Tax) (Ilpunoxenue A)
MIOCKOJIBbKY Jx>Jy omnpenenuM HauMEHbIIMA MOMEHT UHEPLMH, KOTOPBIM
JaeT HauOOoJIbIIY0 THOKOCTh
OIPENETUTh MOMEHT UHEPIIUU CEUEHUSI OTHOCUTEIIBLHO OCH ).
Jy = 5" + 25" = Jyraen + 2xrasa

Jy = 58,6+ 2 - 747 = 1552,6 cm?

4.3 Onpenenurtb padyCchl THEPIIUU CEUEHHUSI OTHOCUTEIIBHO OCEH X U Y

. J 1552,6
i, = [£ = = 5,2cm
y A 56,4

4.4 Onpenenutb rTHOKOCTh CTEPKHS

4.5 Ilo naubonbuemy 3Ha4EHUIO THOKOCTU B 3aBUCUMOCTH OT MaTEpH-
ajia CTEPKHS ONpeAEAoT KOAP(UIUEHT MPOJOJILHOTO U3ruda (Ipu He0OXOAUMOCTH
MCIIONIb30BaTh MeTo]] nHTeprosun )([Ipunoxenue I)

A =70 @ = 0,754

1=748 o =?

1 =80 @ = 0,686

0,754 — 0,686 _
¢ = 0,754 — 2020 (77 — 70) = 0,706
4.6 [loacraBuTh 3HaueHUE B (HOPMYITY U IPOBEPUTH YCTONUUBOCTH
F
o (pA s
o= —>20  _ 213 < 24 xH/cm?
0,706 56,4

Koumponwvnwie éonpocut:

1. Yrto Ha3bIBaETCSI KPUTUUECKOU CHIION U KPUTHYECKUM HaNpsiKEHUEeM?

2. Kax paccunThIiBaTh MPOIOIBHO CKATHIE CTEPKHU, MPUMEHSISI KO3PDUITUCHT
MPOJIOJLHOIO U3rKba Mo MpeIeIbHOMY COCTOSTHUIO?

3. Ot 4dero 3aBUCUT KOIPHUIIMEHT TTPOIOTHLHOTO U3ruda?

67



IIpakTuyeckas padora Ne 12

Pacyer Ha MPOYHOCTB M KECTKOCTH NPHU KPYUYEHHUH

lle./lb.' HAaYYUTCS BBIIIOJIHATDE paCdCT HA IMMPOYHOCTDb U ) KECTKOCTD IIPHU

Kpy4YeHUN

B pe3ynivmame 6vinoinenus npakmuueckoil padomaot cmyoenm 00J1-

HCEH

- 3Hamb: yCIOBUS POYHOCTHU U KECTKOCTHU IPU KPYUEHUH; BUJIBI pac-

4YCTOB HA IIPOYHOCTD U KCCTKOCTD IIPHU KPYUYCHHUU,

- yMemb: BBIIOJHATH PACUYETHI HA MPOYHOCTh MPU KPYUYEHHUH; ITPOBO-

IUTH MPOBEPKY HA KECTKOCTh IPU KPYUCHUH.

Hcxonnbie 1aHHBIE:

BbINOJIHUTB pacyeT HA MPOYHOCTH U KECTKOCTH NMPU KPYYEHUH

G - monynb casura, 0,8x10° MIla

[0]monyckaemblii OTHOCHTENBHBIN yroJ 3aKpyunBanus, 1,0 rpaa/m
KpyTsimuii MOMEHT Ha ydacTke Bajia uzMepsiercs B KHm

Homyckae-
Bapu- MO€ Hanpsi-
apHt Cxema P
aHT JKeHne
[t<], MIla
» | s i ; M
1 % G fL\/ 45
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M=d5

29 e £t Lo = 56
30 ] S| G N 80

HOpHIlOK BBIINTOJIHCHU A HpaKTquCKOﬁ paGOTbl:

1. IToka3atk ycioBue 3a/1a4u
2. Pa36uTth anuny Opyca Ha y4acTKu
3. Ilonb3ysch METOIOM CEYEHUS ONPENEIIATH KPYTAILAA MOMEHT Ha KaxK-

JIOM Y4acTKe

4. ITo noSy4eHHBIM JaHHBIM TOCTPOUTH IMIOPY KPYTSIIUX MOMEHTOB
5. W3 ycnoBus TPOYHOCTH OINPEACIUTh IHAMETP Baja Ha KaxIOM

y4acTKe

5.1 Onpenenuth MakCHUMalbHBIM KPYTAIIMA MOMEHT W3 SIIOPbI

(MakcuMabHOE 3HaUYeHHUE O0e3 yueTa 3HaKa), M, uqc, KHM

5.2 OnpenenuTb MOMEHTBI CONPOTHUBIICHUSI CEUYCHUSI HA KaxKJIOM

y4acTKe

Wp,i =M K,i/ [T K], CM3

rae M ; - kpyTsiuit MOMEHT | - Toro yuactka, kHem (1, 2, 3)
[z ] - nonmyckaemoe Hanpsixenue, KH/cm? (MCXOHBIE TaHHBIE)
5.3 OnpenenuTh JUaMeTp Bajia HA KaXIOM Yy4acTKe

3(16-Wy;
di = ’TW,CM

rie W ;- MOMEHT CONPOTHBIIEHHS | - TOTO y4acTKa, CM°
6. BbIoOHUTH MPOBEPKY Basia U3 YCIOBUS KECTKOCTU IPU KPYUECHUHU
6.1 OnpenenuTh OTHOCUTENBHBIN YTOd 3aKpyYNBaHUs

e - MK’max /G\] p,maxy rpaH/CM
rae My e - MAKCUMaITbHBIN KPYTAIIUA MOMEHT,KHCM (U3 3mrophI)
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G - moaynb caBUra 0,8x10° MIla
J pmax - MAKCUMAJIBHBIM MOMEHT HHEPLIY CEYECHMUS, cM?, ompeenseTcs mo

dbopmye:

J,i = mdi*132, cm*
J ,i - MOMEHT MHEPLMH | - TOrO yyacTka, cM?,
T =314
d,i - muameTp I - Toro y4actka, cm, (1, 2, 3)
6.2 [IpoBepuTh ycioBue
0 <[0],m

IIpuMep BbINOJIHEHNSI MPAKTHYECKOH padoThI:

WcxonHble qaHHBIC:
G =0,8x10° MIla
[0]=1,0 rpan/m
[t]= 70 MIIa

Pemenue:
1. [TokazaTe ycinoBue 3aj1auu
2. Pa36uTh anuny Opyca Ha y4acTKu
3. Ilonb3ysch METOJOM CEUEHHUS ONMPENSIUTh KPYTSAIIMA MOMEHT Ha KaXKIOM
y4acTKe
4. Tlo mory4eHHBIM JTAHHBIM TIOCTPOUTH JITIOPY KPYTSIIHX MOMEHTOB
OmnpeneneHre BETUINHBI KPYTSAIIETO MOMEHTA
le = - M3 = -0,5 kHwm
Mp=-M3+M;=-05+0,4=-0,1kHm
Myiz=-M3+M,-M;=-05+04-1=-1,1xkHm
Crtpoum smopy

R,
4 M=1 M=04 M=0.5
R >HA {\ /\
- ZR L/ Y
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Mx| ! !
@ . @ M.xHm
0.1

1.1

0.5

5. U3 ycnoBus IPOYHOCTHU OMPEAEIUTHh JUAMETP Baja a KaXKJIOM y4aCTKe
5.1 Onpenenuts MakCHUMalbHBIM KPYTAIIMM MOMEHT W3 JIIOPbI

(MakcuManbHOE 3HaUeHUE 0e3 yueTa 3HaKa), M, uqx, KHM
My mar=1,1kHMm

5.2 OHpCI[eJII/ITB MOMCHTBI COIIPOTHUBJICHHUA CCUCHUA HA KaXXKIOM

y4acTKe
1 yuacmox

W,;= M,;/[t]=50/7=17,1c™m
2 yuacmok

W,>= M2/ [t]=10/7=14c™m
3 yuacmok

W,5= M3/ [c]=110/7=157 cM®

5.3 OnpenenuTh quaMeTp BaJIa HA KaXJOM YYaCTKeE

1 yuacmox
3(16-Wp1 _ 3[16-7,1
d1 = P = = 3,3 cM
n 3,14
2 yuacmok
3/16-Wy,  3[16-1,4
d2 = P2 = = 1,9 CM
n 3,14
3 yuacmok
3[16-Wp3 _ 3[16-15,7
d3 = £- = = 4,3 CcM
m 3,14

6. BBIMOTHUTH IPOBEPKY Basia U3 YCIOBUS KECTKOCTU IIPU KPyUEHUHU
6.1 OnpenenuTs OTHOCUTEIBHBIN YTOJl 3aKpYUHBaHUS

74



0 = My mar IGJ pmax = 110/0,8-10* -16,77 = 8,2 - 10*rpan/cm = 0,082 rpan/m

1 yuacmok

J,1 = md*164 =314-3,3%/64 =58lcm*
2 yuacmok

Jpo = m-d*164 =3,14-1,9 %164 =0,64cm*
3 yuacmok

J,; = m-ds*164=231443%/64=16,7Tcm*
6.2 [IpoBepuTh ycioBue
0 <[0], (rpan/m)
0,082 <1 (rpan/m)
YcaoBue BBIMOTHSACTCS
Ecnu ycnoBue He BBITIONHSACTCS HEOOXOIMMO YBEITUYHUTh TUAMETP Baja.

Konmponwsnwvie éonpochwi.
1. YTo Takoe KpyTAUIMA MOMEHT U YEMY OH PABEH B POU3BOJIBHOM CEYEHUN?
2. Kak ctpouTtcs ammopa KpyTsImux MOMEHTOB?

IIpakTuyeckas padora Ne 13
ITocTpoeHue 3MIOP MONEPEeYHBIX CHJI U U3rHOAIOIIMX MOMEHTOB

Ienw: HAyunuTCS CTPOUTD DIIOPHI TIOTIEPEUHBIX CUJT U U3TUOAIOIIUX MOMEHTOB

B pe3ynvmame @vitnonnenun npakmuyeckoii padomast cmyoenm 00J14Cen

- 3HamMp: BHYTPEHHUE CWJIOBBIC (PAKTOPHI MPU U3THOE; MPABUIIO 3HAKOB JJIs
MOMEPEYHBIX CUJT U U3THOAIOIIUX MOMEHTOB; MPaBUia MOCTPOEHHUE IITIOP; MOPSIOK
MIOCTPOCHMUS AITIOP;

- yMenp: ONIPECISITh BEJIMUNHY TOTIEPEYHON CUITBI U U3THOAOIIET0 MOMEHTA
B CEYCHUU; CTPOUTH AMIOPHI MOMEPEUHBIX CUJT U U3TUOAIONUX MOMEHTOB.

Hcxoanbie 1aHHbIC:

Ba-
pu- Cxema
aHT

o
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IHopsiiOK BBINOJIHEHHUS MPAKTUYECKOM PA0OTHI:
1. ITokazats ycioBue 3a1a4u

2. Iloka3aTpe paCUeTHYIO CXEMY YCIJIOBHS 3a/1a4n

3. OnpenenuTth peakuu onop

4. TlocTpouTh AMIOPY MOMEPEUHBIX CHUIT

5. IlocTpouTsk 3MI0pY U3THOAOIUX MOMEHTOB
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Hpumep nocmpoenue niop nONEPeNHLIX CUA U UIZUDAIOWUX MOMEHM 06

3adaua Nel
M=2Sxkm
Yot (}l?ﬂlﬁ/u
2 ¢ ¢+ ¢+ 4 ¢ 4
C A 13 ;B K
Vi=108,6kH Vie26bkH
g=m bshll ¢=5m d=2m e=15m

Pemenne:
1. Onpeodeaums onopuvie peakyuu 6arku. CoctaBUM ypaBHEHHE:
NEIM,=0; 1)EMz=0;
H3 nepBoro ypasuenns Haiigem Ip:
-F(a+b)+q( b+c) (%—b)-vs(wd)-M:o
Wi

15 (1+1) +20 (145 ) (12+—51)-v3(s+2)-25=o

-15’2"'270'6'2-25_26'4 KH

oTkyaa Vg =
I3 Broporo ypasaenus Haiigem I,
-F(a+b+c+d ) +V, (c+d ) -qg (b+c) ("zﬁ+d)-M=0
WIH
15 (1+1+5+2 ) +V, (5+2 ) -20 (145 ) (1—*2‘5-4-2 ) 225=0

otkyaa Vy = IS"’*“7'(;'("5"“25—108,6 KH

Brinonunm nposepky:
SY =V +Vg-F-q( b+c) =0
HIH
108,6 +26,4-15-20-6 =0, orkyna 135-135=10

2. Obosnauum xapaxmepnuie cevenun oaaxku C, D, A, E, B, K.

81



3. Cmpoum smopy Q,. OnpeaenmMm 3HaYCHHA MNONEPEUHBIX CHJI B XapaKTEPHBIX
CeHEHHAX:

ch-F =-15 kH; QD=~F=°15KH

nen

Qy =-F-qgh=-15-20-1=-35kH;

npas

Qa
Qe =-F-q(b+c) +V,=-15-20-6 + 108,6 = - 26,4 kH

=-F-qb+V, =-15-20-1+ 108,6 = 73,6kH

JAes

Qp =Qp =-26,4kH

Qy " =Qp +Vy=-264+264=0; Qx=0.

CoeiHHNM TOJYYCHHbIC 3HAYCHHS NPAMBIMH JIHHHAMH H noay4ymM smopy O,.
Smopa O, Ha yyacTke AE nepecekaer HyJIEBYIO JMHHMIO. Onpeaenum noaoxeHmne
TOYKH, B KOTOpoil 3mopa O, nepecekaer HyleByw auHuio. Paccemorpum mojobue
TpeyronbHuKoB HRL u HNS |, otkyna HR/HN = HL/HS, nm x,4/5 = 73,6/100, otkyaa

T0 CeYEHNE CYNTACTCA TaKKe XapakTepHBIM Ui O, n M, .

Mw 25k
FxBuH
?zo.n/.. f>
+ ¢+ ¢ 4+ 4 4 4
C A K
V=108 6kH Va=26,LkH
) gelm Lbet c=Sm duln e=15m
OH
73
+
M u' 0 HI 4 IN o
L 26 4xH bocH
35 w=3 68n
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4. Cmpoum smiopy M,. Onpeaenny H3rudaionme MOMEHTH! B XapaKTepHbIX TOYKaX:

Mc=0; Mp=-Fa=-15-1=-15kHWM;
My=-F (a+b)-(q-b) (g) =-15:2-20-1-0,5 = - 40KHM;
Mg =-F(a+b+c) +Vye-q(b+c) L2l =-15.7+1086-5-20-6-3 =78 kHm;
M, =3,68=-F (a+b+xo)-q(b+xo)£%)—+vﬂxo=

=-15-5,68-20-4,68+ 108,6-3,68 =95,4kH"Mm;
Mg = M = 25 kH'M; (pacemorpena npagas 9acts 6ankn BK)
Mg =M =25 kH-M.
5. Crponm nmiopy M, Ha y4acTKaxX MEAJTY XapaKTepPHBIMH TOUKAMH!

a) Ha yuactke CD Harpykn Her, 1o3ToMy osmiopa M, - npsmas JIHHUS,
coeuuaAonas 3paverns MC = 0u MD = 15 xkHm:

0) Ha yuactke DA neficTByeT pacnipejielieHHas Harpyska, moatomy amopa M, -
napabosa. Tak kak smopa O, He TOM YHacTKe HE NepecekaeT HyJeBYIO JHHHIO, TO
napadosia He MMEeT HKCTPHMAILHOTO 3HAYMEHHA, NMOITOMY BEIHUHHE! H3rHOAIOIHX
MOMEHTOB B ceueHHAX [ 1 A coeHHNM KPHBOI1, 3Ha4eHHA KOTOPOIl HAXOJATCA B
unrepsaie - 15 kHwu ... - 40 kHwm;

B) Ha ygacTke AE zeiicTByeT pacnpeieneHias Harpyska, nosromy smopa M, -
napabona. Tak kak »mopa (), He JTOM YHaCTKe MepeceKaeT HYJIEBYIO JIHHHIO, TO
napabosa HMeeT KCTPHMAILHOC 3HAYCHHE (BEPIIHHY), M03TOMY 3Hopy M, cTponM
10 Tpe 3HAYECHHAM:

Mp=-40 xHm: M,,=95.4 kHm: Mz= 78 xHwMm;

') Ha yqacTke EB Her Harpysku, nosromy smiopa M, - npsaMas, CoeIHHA0mas
sHaveHus M= 78 kHm n M= 25 xkHwm:

A1) Ha yqactke BK HeT Harpyski, nosroMy smopa M, - npamas, CoeIHHAIOMAL
sHavyeHnst Mg = 25 kHm u M= 25 kHwm;

Omiopa M, nocTpoeHa

B kauecTBe NHpPOBEPKH BO3bMEM CYMMY MOMEHTOB BCEX CIUI OTHOCHTEIBHO
TOYKH, PAcTIOIOKEHHOI HAa PACCTOAHHH Xy OT JIEBOI ONOPEI, HO PACCMOTPHM NPaBYIO
yacTe Oankm:

Mxozq(c-xo)i-r—'z-f“—)-+va(c-xo+d) +M=
=-20-1,32-0,66 + 26,4-3,32 + 25 =95,3 kKHm
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Paznanna B 3paueHuax M, OpH paCcCMOTPEHHH JICBLIX H NPABLIX CHII BO3MOXKHA
H3-3a OKPYTE€HHA BSJIHYIH OIIOPHBIX pealcmu'i H pacCTOAHHA Xg.

= M=25xim
BH ?2& Hn

I‘l'lllll't

4
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3adaua Ne2

M=20xHe

Q-l(}ﬂ/u o l 1 T‘S}f/"‘l FeSeli
€ 13 ;HJ'x
Vamb2, 6484
b= 35 d=t

Pemenne:
L. Onpedeaums onoprste peaxyuu 6arxku. COCTaBIM ypaBHEHHE!
DEZM, =0: 1)ZMz=0:

H3 nepsoro ypasuenns naiijiem Va:

M+q,(c+d) (a+b+“;")-va(a+b+c)+F(a+b+c+d)=o

HIJIH
20+15(35+1) (1,5+1+34%)-v8(1.5+1+3,5)+5(1.5+1+3,5+1)=o

2041545475457 _co ¢ o1t
6 ’

orkyaa Vg =
113 BTOpOro ypaBHeHns Haiijgem I

Vi (a+b+c)-q12a(c+b+a)+M-qz(c+d) (%-d) + Fd=0
wim

v, (1,5+1+35)-10-2-15(35+1+15)+20-15(35+1) (2%1) +5-1=0

oTKY/a VA —10-3-6-20+ 165'4,5' 1,25-5 '1_39’9KH
BrionHm npoBepKy:

LYY=V 4+Vy+q,2a-q;(c+d) -F=0
HITH

399+4+625-10:3-15:45-5=0,0rkyna 102.5-1025=0

2. O6osHavum xapakmepruwte cevenun oaaxu C, 4, D, E, B, K.
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3. Onpede.mu nonepevinble CUIbl 6 xapaxmepnux CeYeHURX:
Q:=0;
Jep

Qs =-q,a=-10-1,5=-15kH;

npas

QY = -qa+V, =-15 +39,9 = 249kH

Qp=0Q4™-q,a=249-15-3=99 kH
Q: =Qp= 99kH

nes

Qs =Qg-q,c =99-15-35=-42,6«H

npas nen

Qg =Qg +Vy=-42,6 +62,6 =20kH;

Q =Qy = -qd=20-15-1=5kH
CoeZlHHHM NOTyYeHHBIE JHAMESHHS MPAMBIMH JIHHHAMH H NOIy4nM smopy O..
Bmopa O, va yyacrke EB nepecexkaer HyJeByo JuHmo. Onpeieaum nojoxeHie
TOYKH, B KOTOPOIT MPOHCXOAHT 3TO MEpeceueHHe U3 o001 TpeyroasHukoB HRL n
HNS . otkyna HR/HN = HL/HS, win x4/3.5 = 9,9/52.5, otxyna

_9.9:35 _
Xg =S 0,66 m

DTO ceueHNe CUNTASTCA TAKIKE XapakTepHeM ua O, u M, .

M=20xHm
q-ﬂ}ﬁ/u m q-S;N/n FsSkH
e K
Va=395xH Ve=62 6k
o=15m u=15m r bete L c=35m . d= L
S
26 5eH 20xH
99xH | 9.%H
+
3nopa Q. ¢ ”""“ ] R i 0”
- o N
SeH T
x=0 6ém
2 oxH
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4. Onpe()emm 11331160}01({(18 MOMEHMUBI 6 XAPAKMePHLIX MOYKax:
MC = 0:
My=-qra-§=-10-15-2=-1125kHw;

e

M, =-q;-2:-a-a+V,a=-10-2-15-15+399-15 =149 kH'm;

npas nes

M, =M, + M=149+ 20=349kHM
Mg =-qy2a(a+b)+Vy(a+h) +M=-10-325+399:2,5+ 20 = 44,8 kH'M
My=-q2a(a+b+x ) +Va(a+b+x)+M-qx3=
= -10-3-3.16 +39.9-3.16 + 20- 15-0,66 - 0.33 = 48,03 kHM
Mg = Fd - qzdg =-5,1-15-1-0,5=- 12,5 kH'M; (paccmorpena npasas yacts
Gankn BK)
MK= 0.
5. Crponm 3mopy My Ha yyacTKax MCAKILY XapaKTepHLIMH TOYKAMH:

a) ysacrok C4A »smopa - M, npeacrasaser coboii mapabony, Tak Kak Ha
yuyarke JeifcrByer pacupejeinennas Harpyska. Ho napabona e umeer skcrpemyma
(BepIIMHEI), TAK KaK smiopa O, HE NMepecekaeT HYJIEBYO MHHII0 MeXay ToukaMmn C n
A

0) yuactok AD - Toxke napaGona, coeugioman sHadenns M, =-11.25 kHa n

nes

Mp =149 kHwm
B) yuactok DE - smiopa M, - IpsMas JHHIS, COSMMHAIOMAn 3HaeHns My =
34,9 kHm 1 Mg = 44,8 kHm

r) yuactok £B smopa M, - napabona ¢ BepImHoii Ha paccTosHin x; = 0,66 M
ot Toukn E. CtpomM ee no TpeM toukaM My = 44,8 kHm, M, =48,03 kHM u Mz = -
12,5 kHwm;

1) yuactok BK amopa M, - napaGona, OCTpoeHHAA MeKAY 3HaueHnamMu, My =
- 12,5 kHM u Mg= 0.

Dmopa M, noctpoena

[TposepuM 3nHadeHne M, B ToUKe, pacnollokeHHolt Ha paccTosunn x; = 0,66 M
npasee ToukH £. PaccMOTpIM npaByio 4acTs Oanki:
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N

Mx0=qz(c-x0+d)-%2+d)-+vg(c-xo ) -F (c-xu+d) =

=-15-384-192+4+62,6-2,84-5-3,84=48,0 kHm

TNe/n \ q-S:sm'v F-Egy
—e
wawwa MERTEYEREE
C HA D |E i) X
vy e
218177 PRIz S
v 4-3“),%.‘- 52 W
A wlSv | wuxibe hebd L 23 5u raly
1.5 ikl
tﬂ'\
TEPE ¥y O] 'A'rl U\l ,,,,,,,, 1/ b
¥ S E_!‘ ll
Vi
Y SrHe
Y e

Konmponwvuwvie 6onpocoi:
Yro Takoe n3ru6d?
YTo Takoe YUCTBIA U TONEePEYHbI U3ruo?
Kakue BHyTpeHHHE CHIIOBBIE (PAKTOPHI BOSHUKAIOT B MIOMIEPEUYHOM CEUCHHUH
IpU MONEPEYHOM U3ruode?
[IpaBuiia mocTpoeHUs SMIOP MONEPEYHBIX CHIT U U3rHOAOIUX MOMEHTOB?
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IIpakTnueckasi padora Ne 14
PacyeTr Ha MPOYHOCTH NMPH U3rude

I]ens: HayuuTCs BHIMOJIHATH pAcUYeT HA MPOYHOCTH MPHU U3rHde

B pe3ynomame 6vinonnenus npakmuyeckoii padomaul cmyOeHm 00.J12CeH

- 3HAmMb: HANIPSHKCHUS, BOSHUKAIOLIUE IIPU U3THOE; yCIOBUS IPOYHOCTH IIPH U3-
ru0e; pacueTHble (POPMYJIbI IPOUYHOCTH;

- yMemb: CTPOUTH AIIOPHI NOMEPEUYHBIX CHUJIa U U3rHOaloIMX MOMEHTOB; BBI-
MIOJIHSTH MPOEKTUPOBOYHBIE U IIPOBEPOYHBIE PACYEThl HA MPOYHOCTD; BEIOMPATH paLly-
OHaJIbHBIE (HOPMBI MOMIEPEYHBIX CEUCHUH.

HcxoaHble JaHHBbIE:

Hcxonnsle nannble: Oanka AByTaBpoBas, M,y U Qpay A1 JAHHON NPAKTU-
YecKo paboThl OepeM U3 AMIOPHI MOCTPOECHHOM B nipenbiayei [paktuyeckon pa-
60T1b1 No 23(15)

IHopsinok BbINOJIHEHUS MPAKTHYECKON padOThI:

I.OHPGIIGJII/ITB MUHHUMAaJIbHBIM MOMEHT COIMIPOTUBJICHUA

W, = —Mm“x, cMm®
o

i€ My, q, - MAaKCUMaIIbHBIN H3rudaronmii MoMeHt, KHem ( MakcumalibHOE 3Ha-
YEeHHE Ha AII0PE N3THOAIOIINX MOMEHTOB)

0 - HOpMalbHOE Hanpskenue, KH/cm?,

2. Ilo coprameHnTy noaOupaem /iBa AByTaBpa ¢ O0JIbIINM U MEHBLITUM MOMEHTOM

CONPOTHUBJIECHUS
1) nBytaBp No
2) nBytaBp Ne
3. IIpoBepsieMm TPOUYHOCTH OaNKU
3.1 ¢ monepeuyHsIM ceueHueM u3 aByraBpa Nel

M
o, = 22 pH/cm? = MIla
1 w. 5

x1

IMCPCHAIIPAKCHUC COCTABJIACT:

0-1_0-
a = —— 100%
o

3.2 c mornepeyHbIM ceYeHUEM U3 AByTaBpa Ne2

M
o, = 2% xH/cm? = MIla
W,

X2

NEpEHAIPSHKEHNE COCTABIISIET:

0-1_0-
a = ——100%
o
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BBIOMpAaeM JByTaBp Yy KOTOPOro NMEpeHanpssKeHUe COCTaBUT He Oosee S

%.
BrInuchiBaeT XapakKTEpUCTHKH U3 COPTAMEHTa ISt AByTaBpa Ne
Mowment conporuierns Wy , cm®
MomeHT nHepuuu |y , em?
CTaTHYECKUIT MOMEHT Sy , cM°
TonmuHa creHku d , MM
Iupuna monku b , MM
Tommuua monkwu t , MM
BricoTa ceuenust h , MM.

4. BpINOJHUTH YEPTEXK JABYTABPA C YCTAHOBKOM BCEX Pa3MEPOB.
5. Onpenenuth MakCHMAJIBHOE KacaTeJIbHOE HAIPSDKEHUE U3 YCIOBUS
IPOYHOCTH

Q S
Tmax = %, kH/cm? = MIla

171€ Qpax - MAKCUMAaJIbHAS TTONIEpEeUHast cuia, KH (mpuHuMaeM U3 31mopbl
MONEPEYHOM CHIIBI B IPEABLAYIIEH TPAKTUYECKON paboTe)
B JIAaHHOM CJTydae TOJIIIMHA CTeHKH D = d, Torna
T =06 - 0, MIla
Tmax =T
€CIIM yCIIOBUE BBIMOJHAETCA TO MPOYHOCTh B OMACHOM TOYKE OMACHOTO
cedeHus: o0ecneyeHa.

YV 0symaepa umeemcs ewe 00na onachas mouxa - mouxa nepexooa
om noaku Kk cmenke. Haubonee éeposimuvle OnacHvlMu ceueHusamMu 30ect Mo2ym
ObIMb ceuenusi 20e GeNUKU U NOnepedHas cuia u uzeubarowui momenm. B
Hawem caydae s3mo M u Q komopule MeHblle MAKCUMAIbHBIX 3HAYEHUII.

6. Onpenenutb KOOPAUHATY Y TOYKH MEPEX0]a OT MOJKHU K CTECHKE

1
Y==-h—-tcm
2
7. OnpenenuTs HOPMaJIbHOE HAIpPsDKEHUE (T.K. CCUYCHUE CHMMETPUYHOE
3HaK HOPMaJIbHOTO HAINPSKCHUS 3HAUCHHUE HE UMEECT)

MY «H/em? = MIla

o =
X

8. OnpenenuTh CTaTUYECKAN MOMEHT TUIOIIAAN TTOJIKH
1
S0 =p- t--(h - t), cm®

9. OnpenenuTth KacaTelIbHOE HAMPSHKEHUE
_ Q-S% 2 _
T = , kH/cm* = MIla
I+ d

10. I[IpoBepuTh ycCa0BUE MPOYHOCTH

o = +0d? + 31?2 < [J]
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11.IIo IMOJIYYCHHBIM 3HAYCHUAM HaHpH}KCHI/Iﬁ B TOYKax BBI6paHHOF0 OI1aCHOI'O
ceueHus OajJKu CTPOHM IITIOPbI HOPMAJIBHBIX U KaCaTCJIbHBIX HaprDKeHI/Iﬁ I1O BBICOTEC

JByTaBpA.
Dmniopa 6 Omnropa 1

\ /J —

/\\/z

IIpuMep BbINOJIHEHNS MPAKTHYECKON PadoThI:

HMcxoaHble JaHHBIC:

M=25kHH

F=TkH
* q=20xH/ m

T !
C 0 A EB K
Vi=108,6kH Ve=26LtkH
a=1m L= c=5m d=2m e=15m
W0kHE
73 6kHE
T
I S D
BrH[ gen ﬁ 26,bkH ZhkkH
35kH x=358m
G T
1
TrHM
3nmpa M. _-rrTTT = \L
175kHM 25 HM
UL LT BicHm
5, LicHe
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banka nByTaBpoBasi,

M 0x = 95,4 xHm = 9540 xHewm; M =78 kHvm= 7800 kHem
Qmax = 73,6 kH; Q =35 xkH

[6] = 160 MIla = 16 xkH/cm?

Pentenue
1.Onpenenutb MUHUMAJIbHBI MOMEHT COMTPOTUBIICHUS

W, = dmax oy
(22

e My, - MAaKCUMaJIBHBIN HM3THOaronuii MomeHT, KkHem ( Makcumaiib-
HOE 3HAUYCHHE Ha AII0PE U3rHOAIOIUX MOMEHTOB)

0 - HOpMaJbHOE Hanpsvkenue, KH/cm?,

W, = 22 = 596,25, ov®

2. I1o copramenTy moadupaem JBa AByTaBpa ¢ OOIBIITUM U MEHBIITUM MO-
MEHTOM COTIPOTHBJICHUS

1) nByrasp Ne 30a W, = 518 cm®

2) nBytaBp Ne 33 W,, = 597 cm®

3. [IpoBepsieMm NpOYHOCTH OaTKU

3.1 c monepeyHbIM ceueHueM u3 aByTaBpa Nel

M
o, = 2. xH/cm? = MIla

x1

9540
o = —— = 184 kH/cm? = 184 MIla
NIEpeHAIPSHKCHUE COCTaBIISIET:
0-1 — 0
a = ——100%
o

184 — 160 0 0

Q= —— 100% = 15% 4yTO GoJbIIe AOMTYCTUMOTO 3HAYCHUS

3.2 ¢ monepevyHbIM ceUeHUEM U3 AByTaBpa Ne2

M

o, = 22 yH/cm? = MIla

2 w. 5
X2

9540

0 = 5 = 16,0 xkH/cm? =160 MIla
TnepeHanpskKeHue COCTABIISET:
0-1 — 0
a = — 100%
o
_160-160
* = T160 0=

BBIOMpAaeM JBYTaBp Y KOTOPOTO MEPEHANPSIKEHUE COCTaBUT HE Oosiee S
%.

BrinuceiBaeT XxapaKTEPUCTUKU U3 COpTaMeHTa Jyis AByTaBpa No33:
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Mowment conporusierus Wy =597 cm®

MowmenT unepuun ly = 9840 cm?

Cratuueckuii MoMeHT Sy = 339 cm®

Tonmuna ctenku d = 7 MM

upuna monku b = 140 MM

Tommmua monkut = 11,2 Mmm

Bricora ceuennst h = 330 mm.

4. BBITIOTHUTB YEPTEXK JIByTaBpa C YCTAHOBKOW BCEX pPa3MEpOB.

1 (N

b=140

h=330

\

5. OHpGI[GJ'II/ITI) MAaKCHMAJIBHOC KaCaTCIbHOC HAIIPAXKCHHUC U3 YCIIOBUA IIPOYHO-
CTH

Q S
Tmax = —2=% xH/cm? = MIla
[

171€ Qpqx - MAKCUMAJbHAS MOTIEpeYHas cuiia, KH (mpuHuMaem 13 31topsl more-
PEYHOM CUJIBI B IPEBIAYINEH MPAaKTUUECKON padboTe)

B JIAHHOM CJTy4ae TOJIIMHA CTeHKU b = d =7 mm_, TOorAa

73,6 339
Tmax = ———— =3,6 kH/cm? =36 MIla
9840-0,7

T =06 "0, Mlla
T =06"-160 = 96 MIla
Tmax =T
36 <96 (MITa)

YCJIOBHC BBIIIOJIIHACTCA

6. Onpenenutb KOOpAUHATY Y TOYKH MEPEeXoa OT MOJKHA K CTCHKE
y = % h —t,cMm
Y =233 - 112 = 1538 o™

7. OnpenenuTs HOPMAJIBHOE HampspDKeHUE (T.K. CEUCHHE CUMMETPUYHOE 3HaK

HOPMAJILHOTO HANPSKEHHs 3HAUYEHUE HE UMEET)
M-y
o =— kH/cm? = MIla

x

o = 891538 _ 155 xH/em? = 122 MIla
9840
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8. OnpenenuTh CTaTHYECKUH MOMEHT ILIONIAN MOJKH
S0 =p- t-%(h — t), M
S0 =14 - 1,12 - 2(33 - 1,12) = 250 o’
9. OnpenenuTh KacaTeabHOe HAPSKEHNE

. c0
r =9 S;‘,KH/CM2=MHa

X

= 220 _ 1 27kH/em? = 12,7 MIla
980-0,7

10. IIpoBepuTh yciI0BUE MMPOYHOCTH

o = +o? + 312 < [0]
o = /1222 + 3-12,72 = 124 < 160 MIla
11. ITo IMOJTYYCHHBIM 3HAYCHHAM HaHp}I}KeHHﬁ B TOYKax BBI6paHHOFO

OTACHOTO CEUCHMS OAIKU CTPOUM JMIOPHI HOPMAJIBHBIX U KacaTeJIbHBIX HAMpsi-
YKEHUH TI0 BBICOTE JIBYTaBpa.

Dnropa 6 2nropa 1
12,7 MIla
\ J =’ \
/ 7
122 MIla
Tmar= 30MIIa

/\\ —

Konmponwvnwie éonpocet:

1. Kak onpenenuTs monepevyHbie CUIIbl B ceueHun opyca?
2. Kax BprYncinTh U3ruOaronfii MOMEHT B JTIOOOM CEUeHHUH Oajku?
3. Hamummre ycnoBue npouyHOCTH MPU U3ruode?
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IIpakTHyeckas padora Neld
OmnpeneneHus1 yCHJIMH B CTEPKHAX (PepMBbl

Ilenw: nayuuTcs ONpenesnsaTh YCUINS B CTEPIKHAX KOHCOJIBHOU (hepMbl

B pe3ynomame evtnonnenus npakmuyeckoii padomul cmyoeHm 00J12CeH

- 3HamMb: YPABHEHUS PABHOBECHS JUIsl YCUIIUHN B CTEPKHAX (DepMBbI; MpaBHIia
onpeeeHUs] YCUIIUN B CTEPXKHIX (DepMbl aHATMTUYECKUM U TpadUyeCcKUM CIIOCO-

Oamu;

- YMemb: COCTaBIISITh YPaBHEHUS PAaBHOBECHS JJISl ONIPEICTICHUS YCUIIHIA B
CTEPKHSIX KOHCOJIbHOM (pepMbl aHATUTHUECKUM U TpaduiIecKuM crocodamu

HcxoaHble JaHHBbIE

@,

=

ZF=25kHYy F=25xkH
1M IM

1 A

F=20m{r=20xﬂl

2M

[F=2I)SAKH1

I M

F=15xHY

2.5m

F=10xH | F=10kH

F=25¢H

I'm

0,5M

05m

1,5M
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1,5v  2M @

N

e

F=15xH

F=15cH ‘

F=15¢xH y F=15kH
M M

1,550 0,5m

F~10kH
2.5m

F=15xH | F=I15xH

(29)
. i
Vr=25xH =
F=25xH i
1.5Mm L5M 7.
(26) F=10xH

|:"-_ﬂ

F= 15xH

)

I &

F=15xH

2m

IHopsinok BbINOJIHEHHS MPAKTHYECKON padoThI
BbluepTuth reoMeTpuuecKyto cxeMy pepmbl CTpOro B Macutade

1.
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OO003HaYUTh Y3JIbl U CTEPIKHU
OnpenenuTp yribl MEKy CTEPKHSIMHU B KQXKIOM y3J1€
Y CII0BHO BBIPE3AaEM y3€i B KOTOPBIX CXOMATCS ABA CTEPKHS
OnpenenuTh yCWIHS U 3HAK YCUIIHS B CTEPKHAX | y371a
OnpenennTs yCWINS U 3HaK YCWINS B OCTAIbHBIX CTEPKHAX
BoinonHuTh penienue rpaguueckuM cnocoooM
CocTaBUTh CPaBHUTENIbHYIO TAOJUILy C ONPEAEIECHUEM MTOTPEIIHOCTH
Cnenatb BBIBO/I
IIpuMep BbINOHEHHS NPAKTHYECKON padoThI
Onpenenuts yCUiIus B CTEPKHIX KOHCOJIBHOUM (pepMbl METO/IOM BBIPE3aHUS y3-
JIOB aHAJMTUYECKUM U TpapUUeCcKiM CIIoco0aMu

1.  AHanuTHueckuii coco0 BbIpe3aHus y3JI0B

©ooNOhE WN

16M

F,=20xH {Fg=10xH
3n 3n

1.1 OO603Ha4YUM Y3JIbI U CTEPKHU
E

1 A
3
6 [ 2 LA
"D 8
Fz-ZUKH { F,"OKH
n in

1.2 OmnpenenuM yribl MEKIY CTEPKHSIMHU B KOKIIOM Yy3JI€
- yroa B y3ie A naitnem u3 AADE: tga=DE/AD = 1,6/6 = 0,267 =>0=15°
- YIJIBI MEXTY CTEP>KHSIMH B y3iie C ONpeaesuTh UCTIOIb3Ys 3aBUCUMOCTH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
E

v ‘ o
N6
3 <3l ; o
y ol B
1 b Lo A
L 8
v F,=20kH Fy=10kH
In ) n

1.3 Beipe3aeM y3ibl

V3en A (2 HeU3BECTHBIX >x=0
CTEPKHS) -N1- cos 15°-N2=0
2y=0
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-F1+ N1 - cos 75°=0

N3 2 ypaBHenus onpeznensiem Nq

N; = F4/cos 75° = 10/0,259=38,61 kH

N3 1 ypaBaenus onpezensiem Ny

N2 =-Nj - cos 15° =-38,61 - 0,966 =- 37,3 xH
Crepxenb 1 — pacTsHyT

CrepxeHnb 2 - cxaT

Wy

VY3en B (2 HEM3BECTHBIX
CTEPIKHA)

>x=0

Nz- Ne =0

2y=0

N3-F2 =0

N3 2 ypaBHenus onpenensiem N3
N3 = Fz =20 xkH

N3 1 ypaBHenus onpenensieM Neg
Ne = N2 = -37,3KH

Crepxenb 3 — pacTSHyT
CrepxeHsb 6 - cxxar

V3en C (2 HeM3BECTHBIX >x=0
CTEPKHS) N1— N4 + N3- cos 75° - N5* cos 30° =0
Yy 2y=0
- N3 - €c0s 15° - Ns - cos 60° = 0
. N3 2 ypaBHenus onpezensiem Ns
=k N5 = -N3 -cos 15° / cos60° = -20-0,966/0,5 = -38,6
I T kH
3 N3 1 ypaBaenus onpezensiem Na
N4 = Ni + N3- cos 75° - Ns - cos 30° = 38,61 + 20
- 0,269 — (- 38,6):0,866 = 77,25kH
Crepxenb 4 — pacTsHYT
CrepxeHb 5 - cxar
2. ['padudeckmii criocoO BIpe3aHus y3I0B

[Tpu pacuete dhepm NpUXOAUTCS paCCMAaTPUBATH HE OJIMH, a MOCJIEI0BA-

TCJIbBHO BCC €C Yy3JIbI.

2.1 Bsibupaem macmtab (1cm — 10xH). Beipezaem y31b1 B TOM ke 110-

PAAKE KaK U IIPpHU aHAJIMTUICCKOM MCTOIC.
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Y3ea A

F1=1OKH

N]=38KH
F,=10kH

N,=-37kH

B y3ne A cxonsarcs cuna F1 =10 kH u
yewust Niu No. OTinoxum B Macitade
cun F; = 10 xH, gepe3 Hauano u KoHeIl
CHUJIBI IPOBEJIEM JIMHUH TapalieSIbHbIC
YCWJIHMSIM JI0 B3aUMHOTO TIEPECCUCHUSI.
W3mepenHbie B MaciiTabe Cuil CTo-
POHBI TPEYTOJLHUKA MPECTABIISIOT
co6oit ycumust Niju Na.

N 1= 38 kH

N2 =37 kH

Jl1s1 ompeiesieHus 3HaKa pacCTaBuM
CTPEJIKH Ha CTOPOHAX TPEYTOJbHHUKA
TaK, 4YTOObI OHM ObUIM HAIpaBJICHBI B
OJIHY CTOPOHY, OPUEHTUPYSICHh Ha
HarpasjeHue cwibl F1. Hamoxum ycn-
JIUsS Ha CTEP)KEHb (PePMBI:

- CJIM YCUJIME HAIIPABJICHO K Y31V, TO
CTEP)KCHb C)KAT

- €CJIM YCHJIMEC HaIIpaBJCHO OT Y3Jia TO

CTCPKCHDb PACTAHYT

VYceumme Niot y3na, crepxens 1 pacts-
HyT N1= 38 kH

VYceunue Ny K y3iy, cTep>KeHb 2
cxatN, = -37 kH

Y3ea B

Ng | N,=20kH

 Fp=20kH

N6=37KH
F,=20kH Ny=20kH
N,=37kH

N3BectHrl F, =20 kH 1 N, = -37 xH,
He u3BecTHBI N3u Ne.

Otnoxum F, =20 kH u N, = 37 xH,
MPOBEIEM IMapalJieIbHbIE UM JIMHUU 1
HanzeM N3 1 Ng

VYceunue N30T y31a, cTepKeHb 3 pacts-
HyT N3=20 xkH

Ycunue Ng K y3i1y, CTEpKEHB 6
cxkatNg = -37 kH

V3ea C
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M3Bectanr N1 = 38 kH 1 N3 = 20 xH,

N, C He u3BecTHbI Nau Ns.
T N1=38KH Otnoxum Ny =38 xH n N3 =20 kH,
Ns { Ny=20kH MIPOBEIEM TapajlieIbHbIC UM JINHUU

A0 B3aUMHOTO IICPCCCUCHUA, 10Ty~

YA IPSMOYTOJIBHUK, U3 KOTOPOTO U
HaieM Ns 1 Ns

N.=38kH  Ny=38kH

VYceumme Nsot y3na, crepxens 4 pacTs-
Ns=20kH | yr Ng=76
yT Ny K

Ny=76xH Yceunue Ns K y3i1y, cTepKeHb 5
cxxaTtNs = -38 xH
3.  CocTaBHUTh CpaBHUTCIIbHYIO TaOIUIy ycHiIni, KH, moiny4eHHbIX
AHAIMTUYECKUM M rpaHUIECKUM CII0COOOM
Ycunue N1, kH N,, kxH N3, kH N4, kxH Ns, kH Ne, kH
A >
HATTHNECKI | 3861 | 37,3 20 7725 | 3864 | 37,3
crioco6
['paduueckuit
38 37 20 76 38 37
cIoco6
IT
%OrpemHOC“’ Bl 158 0,8 0 1,62 1,66 0,8

[lorpemHoCTh HE NOMKHA TPEBBIIATE 2%

Konmponwvnwie éonpocot:
1. U3 xakux 2JIeMEHTOB COCTOST (hepMbl?
2. IlpuBenuTe mpuMep reOMETPUUYECKON HEU3MEHIEMOCTH CTATUYECKH OIpe-
nenumoit hepmbl. OOpa3yiiTe U3 HEe TEOMETPUUECKU U3MEHSIEMYIO CH-
CTEMY, OCTaBUB TOKE KOJIMYECTBO CTEPIKHEN?
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[Tpunoxenune A

COPTAMEHT IIPOKATHOI CTATH

Y
I - i
A 1 "'é'é:ih ~ 12X Baakn aeyvraepoeste (mo [OCT 8239 - 72)
Q )
H Q‘
¢ Obozgadenng:
< X X
o -d h — BBICOTa DaIKH: J — MOMEHT HHepPITHH:
n 4 b — mHpHHA MOIKH; W — MOMEHT COIIPOTHBISHHA,
H d — TONIIIHHEA CTEHEH, I — pagHyC HHEPLIHH;
,(‘7-;[,.7\ { — CpeOHAA TONMIIHHA [OIKH; S — cTaTHYeCKHI MOMEHT IOIVCEIeHHA.
yleo
4]
- - Taomuma [1.1
Homep Pazmepss, au [Inomans | J,, ca’ W,i fx, S“, g, W, , Iy Macca
CEUEHHA CM M oM on’ M CM :
npodHuIg . M, KT
h b d f 4 af
1 2 3 4 3 [i] 7 8 9 10 11 12 13 14
10 100 35 4.5 2 12.0 198 397 | 4.06 | 23.0 17.9 6.49 22 9 46
12 120 64 48 7.3 14.7 350 584 | 488 337 27.9 8.72 1.38 11.5
14 140 73 49 7.5 174 572 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 28.6 14.5 1.70 159
18 180 o0 5.1 8.1 234 1290 143 7.42 | 814 B2.6 18.4 1.88 184
18a 180 100 5.1 8.3 254 1430 159 7.51 898 114 22, 2.12 19.9
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Oromuaagns taoT. [11

1 2 3 4 3 6 7 8 9 10 11 12 13 14
20 200 100 5.2 8.4 26.8 1840 184 | 8.28 104 115 23,1 | 207 | 21.0
20a 200 110 3.2 8.6 289 2030 203 | 837 | 114 155 282 | 232 2277
22 220 110 54 8.7 30.6 2550 232 | 9.13 131 157 2806 | 227 | 240
22a 220 120 54 8.9 328 2790 254 | 922 | 143 206 343 | 250 | 258
24 240 115 3.6 9.5 348 3460 289 | 997 | 163 198 345 | 237 | 273
24a 240 125 3.6 9.8 37.5 3800 317 | 10.1 178 260 416 | 263 | 294
27 270 125 6.0 9.8 40.2 5010 371 11.2 | 210 260 41.5 | 254 | 315
27a 270 135 6.0 10.2 432 5500 407 | 11.3 | 229 337 50,0 | 2.80 | 339
30 300 135 6.5 10.2 46.5 7080 472 | 123 | 268 337 499 | 269 | 36.5
30a 300 145 6.5 10.7 499 1780 518 12,5 | 292 436 60.1 | 295 | 392
33 330 140 7.0 11.2 53.8 9840 597 | 13,5 | 339 419 599 | 279 | 422
36 360 145 1.5 123 61.9 13380 743 147 | 423 516 71.1 | 2.89 | 486
40 400 155 8.0 13.0 71.4 18930 947 | 16.3 | 540 666 859 | 3.05 | 5e6.1
45 450 160 8.6 14.2 83.0 27450 | 1220 | 18.2 | 699 807 101 3.12 | 65.2
50 500 170 9.5 15.2 97.8 39290 | 1570 | 20,0 | 905 1040 122 | 326 | 76.8
35 550 180 103 16.5 114 55150 | 2000 | 22,0 | 1150 | 1350 150 | 344 | 898
60 600 190 11.1 17.8 132 75450 | 2510 | 239 | 1450 | 1720 181 3.60 104
65 650 200 12.0 19.2 153 101400 | 3120 | 25,8 | 1800 | 2170 217 | 3,717 120
70 700 210 13.0 20.8 176 134600 | 3840 | 27.7 | 2230 | 2730 260 | 394 138
T0a 700 210 15.0 240 202 152700 | 4360 | 27.5 | 2550 | 3240 309 | 4.01 158
700 700 210 17.5 282 234 175370 | 5010 | 27.4 | 2940 | 3910 373 | 4.09 184
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Za ¢ Nleenne ' 240 - 72
- anepsl (mo T OCT §240 —72)
#_I .r'/f’/_.
: j % OborHaueHHA:
o -
i y h — BRICOTA IIBEILISpa; J — MOMEHT HHEPITHH;
| - . b — mIEpHHEA TOIKH; W — MOMEHT CONPOTHEISHHS;
: (s d — TONMIIHHA CTeHKH; I — pPaIHVC HHEPIHH;
K = 1UA t — cpeaHss TOMIMHHA ITOTKH; S — cTaTHYeCKHA MOMEHT MOTVCETeHHA;
,;: o I, — PACCTOAHHE OT OCH ) JO HapyAHOH I'paHH CTCHEKH.
o
|_."|
I':j
Taomauna [1.2
Homep Paaneprr, MM IInomazse | J,, W., Iy, S, g W, I, Z,, | Macca
CetucHHA o M CM oM o oM oM M
npodHIE h B d . 1 &
A, o’
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
3 30 2 44 7.0 6.16 228 | 910 | 1.92 | 5.539 | 5.61 275 (0954 1.16 4. 84
6.3 65 36 44 1.2 7.51 48 6 150 | 254 | 900 | 8,70 3.68 1.08 | 1.24 5.90
8 20 40 45 7.4 8.08 894 | 224 ] 3.16 | 133 12.8 4.75 1.19 | 1.31 7.05
10 100 46 45 1.6 109 174 348 | 399 | 204 | 204 6,46 1.37 | 1.44 859
12 120 2 48 7.8 133 34 506 | 478 | 296 | 31.2 8,52 1.53 | 1.54 104
14 140 58 49 8.1 15.6 491 702 | 560 | 408 | 454 11.0 1,70 | 1.67 123
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Owomgannes taoT I12

1 2 3 4 5] 6 7 8 9 10 11 12 13 14 15
14a 140 62 49 8.7 17.0 545 | 778 | 5.66 | 45,1 | 57.5 133 | 1.84 | 1.87 | 133
16 160 64 3.0 8.4 18.1 747 | 934 | 642 | 541 | 633 13,8 | 1.87 | 1.80 | 142
16a 160 68 3.0 9.0 19.5 823 103 | 649 | 594 | 788 16,4 | 2,01 | 2,00 | 153
18 180 70 3.1 8.7 20,7 1090 | 121 | 7.24 | 69.8 | 86,0 170 | 2,04 | 194 | 163
18a 180 74 3.1 9.3 22,2 1190 | 132 | 7.32 | 76.1 105 20,0 | 218 | 2.13 174
20 200 76 3.2 9.0 234 1520 | 152 | 8.07 | 87.8 113 205 | 220 | 207 | 184
20a 200 80 3,2 9.7 252 1670 | 167 | 8.15 | 959 | 139 242 | 235 | 2.28 19.8
22 220 82 34 | 95 26.7 2110 | 192 | 8.89 | 110 151 25,1 | 237 | 221 21.0
22a 220 87 54 | 10.2 28.8 2330 | 212 | 899 | 121 187 300 [ 255 | 246 | 226
24 240 90 3.6 | 100 30.6 2900 [ 242 | 9.73 | 139 208 316 | 260 | 242 | 240
24a 240 95 3.6 | 10.7 329 3180 | 265 | 9.84 | 151 254 372 [ 278 | 2,67 | 258
27 270 95 6,0 | 10.5 35.2 4160 | 308 | 109 | 178 262 373 | 273 | 247 | 277
30 300 | 100 [ 6.5 | 11.0 40.5 5810 | 387 | 12.0 | 224 | 327 436 | 2,84 | 252 | 318
33 330 | 105 | 7.0 | 11.7 46.5 7980 | 484 | 13.1 | 281 410 51.8 | 2,97 | 259 | 36.5
36 360 | 110 [ 7.5 | 126 334 10820 | 601 | 14.2 | 350 513 61.7 | 3,10 | 268 | 419
40 400 | 115 | 8.0 | 135 61.5 15220 | 761 | 157 | 444 642 734 | 323 | 275 | 483
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Vroakn pasaodokne (mo [ OCT 8509 - 72)

4
r Xo OoozHATCHHA:
2l %
. / b — mIHpPHHA TTOIKH;
- § . d — TOMIOHHA [TOTKH:
X . /_/ it r x J — MOMEHT HHEepIIHH;
,,;p’\‘f 7 = I — pagHyC HHEPIHH;
)i P , N X Z, — PACCTOSHHE OT UEHTPa TAAECTH J0 HAPVAHOH I'PaHH ITOMIKH.
Xcl/’ b \ ‘yrc'
Taomuna I13
Homep | Pasmepr, av | [Imomaze |Jr, o | &, o | J x, max | Ix, max Jy,min |y, min | J xp0 | Ze Macca
npodus CEAeREA em’? oM en? CM cr M 11 &r
b d 2
A, cum
1 2 3 4 5 6 7 8 9 10 11 2 13
2 20 3 1.13 0.40 0,39 0.63 0,75 0,17 0,39 081 | 0.60 0.89
4 1.46 0.50 0,38 0.78 0.73 0,22 0.38 1.09 | 0.64 1.15
2.5 25 3 1.43 0,81 0,75 1.29 0,95 0,34 0,49 1,57 | 0,73 1.12
4 1.86 1.03 0,74 1.62 0.93 0,44 0.48 2,11 | 0.76 1.46
2.8 28 3 1.62 1.16 0,83 1.84 1.07 0,48 0,55 220 | 0.80 1,27
2 32 3 1.86 1,77 0,97 2.80 1.23 0,74 0.63 326 | 0.89 1.46
< 243 2.26 0,96 3,58 1.21 0,94 0,62 439 | 094 1.91
3.6 36 3 2,10 2,56 1.10 4.06 1.39 1.06 0.71 464 | 099 1.65
< 275 3,29 1.09 5,21 1,38 1,36 0,70 6,24 | 1.04 2.16
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[Ipomommenne Taom. 1.3

1 2 3 4 3 6 7 8 9 10 11 12 13

4 40 3 235 3.55 1.23 5.63 1,53 1.47 0.79 6.35 | 1.09 1.85

4 3.08 458 1,22 1.26 1.53 1.90 0.78 853 | 1.13 242

4.5 45 3 2,65 5.13 1.39 8.13 1,75 2,12 0.89 004 | 1.21 2.08
4 348 6.63 1.38 10.5 1.74 2,74 0.89 12,1 | 1.26 2,73

3 4.29 8.03 1.37 12.7 1,72 3.33 0.88 153 | 1.30 3.37

3 50 3 296 7.11 1.35 11.3 1.95 295 1.00 124 | 1.33 232

4 3.89 9.21 1.54 14.6 1.94 3,80 0.99 16,6 | 1.38 3.05

3 480 11.2 1.53 17.8 1.92 4.63 0.98 209 | 142 3.77

5.6 36 33 3.86 11.6 1.73 18.4 218 4.80 1.12 203 | 1.50 3.03
4 438 13.1 1.73 20,8 218 5.41 1.11 233 | 1.52 3.44

3 3.41 16.0 1.72 254 2.16 6.39 1.10 292 | 1.57 4.25

6.3 63 4 496 18.9 1.95 299 245 7,81 1.25 33.1 | 1.69 3.90
3 6.13 231 1.94 36.6 244 9,52 1.25 415 | 1,74 4,81

6 728 271 1.93 429 243 11.2 1.24 50,0 | 1.78 5.72

7 70 4.5 6.20 29.0 2.16 46.0 2,72 12.0 1.39 51.0 | 1.88 4,87

3 6,86 31.9 2.16 50.7 2,72 13.2 1.39 36.7 | 1.90 5.38

6 8.15 37.6 215 59.6 27 15.5 1.38 684 | 1.94 6.39

7 942 43.0 2.14 68.2 2.69 17.8 1.37 g0.1 | 1.99 7.39

8 10.7 48.2 213 76.4 2,68 20.0 1.37 919 | 2.02 8.37

1.5 75 5 7.39 39.5 231 62.6 291 16.4 1.49 69.6 | 2.02 5.80
6 8.78 46.6 2.30 73.9 290 19.3 1.48 839 | 2.06 6.89

7 10.1 53.3 2.29 84.6 2.89 22.1 1.48 983 | 2.10 71.96

8 11.5 59.8 228 94.6 287 248 1.47 113 | 2.15 0.02

9 12.8 66.1 227 105 2.86 27.5 1.46 127 | 2.18 10.1
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[Ipogomsenne Taom. 113

1 2 3 4 5 5 7 8 9 10 11 | 12 13
80 | 55 8.63 527 | 247 | 836 311 21.8 159 | 932 | 2.17 | 6.78

3 9.38 570 | 247 | 904 3.11 23.5 158 | 102 |2.19| 736

7 108 653 | 2.45 104 3.09 27.0 158 | 119 | 223 | 851

g 12.3 734 | 234 116 3.08 30.3 157 | 137 | 227 | 965

9 90 5 10.6 821 | 2.78 130 3.50 34.0 179 | 145 | 243 | 833
7 12.3 943 | 277 150 3.49 38.9 178 | 169 | 247 | 964

8 13.9 106 | 2.76 168 3.48 43.8 177 | 194 | 251 | 109

9 15.6 118 | 2.75 126 3.46 48.6 177 | 219 | 255 | 122

10 100 | 65 12.8 122 | 3.09 193 3.88 50.7 199 | 214 | 268 | 10.1
7 13.8 131 | 3.08 207 3.88 54,2 198 | 231 |271| 108

g 15.6 147 | 3.07 233 3.87 60.9 198 | 265 | 275 | 122

10 19.2 179 | 3.05 284 3.84 74.1 196 | 333 | 283 151

12 228 209 | 3.03 331 3.81 86.9 195 | 402 |291| 179

14 263 237 | 3.00 375 3.78 99.3 194 | 472 | 299 | 206

16 297 264 | 2098 416 3.74 112.0 194 | 542 | 306 | 233

11 110 7 15.2 176 | 3.40 279 429 72.7 219 | 308 |296]| 119
g 17.2 198 | 339 315 428 81.8 218 | 353 | 300 135

12.5 125 g 19.7 204 | 337 467 487 122 249 | 516 | 336 155
9 22.0 327 | 3.86 520 4.86 135 248 | 582 | 340 173

10 243 360 | 3.85 571 4.84 149 247 | 649 | 345 191

12 28.9 422 | 382 670 4.82 174 246 | 782 | 353 227

14 334 482 | 3.80 764 478 200 245 | 916 | 3.61| 262

16 37.8 539 | 3.78 853 475 224 244 | 1051 | 3.68 | 296

14 140 9 24.7 466 | 434 739 5.47 192 279 | 818 |3.78 | 194
10 273 512 | 433 814 5.46 211 278 | 911 |38 | 215

12 325 602 | 431 957 5.43 248 276 | 1097 | 390 | 255
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Oxoruann:s taor [13

1 2 3 - 5 6 7 8 9 10 11 12 13
16 160 10 314 774 4.96 1229 6,25 319 3.19 1356 | 4.30 247
11 344 844 495 1341 6.24 348 3.18 1494 | 4.35 27.0
12 374 913 4.94 1450 6.23 376 3.17 1633 | 4.39 294
14 433 1046 492 1662 6.20 431 3.16 1911 | 4.47 34.0
16 491 1175 489 1866 6,17 485 3.14 2191 | 4.55 38.5
18 54.8 1299 4 87 2061 6,13 537 3.13 2472 | 4.63 43.0
20 60.4 1419 485 2248 6.10 589 3.12 2756 | 470 47.4
18 180 11 388 1216 5.60 1933 7.06 500 3.59 2128 | 4.85 30.5
12 422 1317 3,99 2093 7.04 540 3.58 2324 | 489 33.1
20 200 12 47.1 1823 6,22 2896 7.84 749 3.99 3182 | 5.37 37.0
13 50.9 1961 6.21 3116 7,83 805 398 3452 | 5.42 39.9
14 54.6 2097 6.20 3333 781 861 3.97 3722 | 5.46 428
16 62.0 2363 6.17 3755 1,78 970 396 4264 | 5.54 48.7
20 76.5 2871 6.12 4560 1,72 1182 393 5355 | 5.70 60.1
23 943 3466 6.06 53494 7.63 1438 3.91 6733 | 5.89 74.0
30 111.5 4020 6.00 6351 7,35 1688 3.89 8130 | 6.07 87.6
22 220 14 60.4 2814 6.83 4470 8.60 1159 438 4941 | 5.93 474
16 68.6 3175 6.81 3045 8.58 1306 4.36 5661 | 6.02 338
25 250 16 78.4 4717 1,76 7492 9.78 1942 4.98 8286 | 6.75 61.5
18 87.7 5247 1.73 8337 9.75 2158 4.96 9342 | 6.83 68.9
20 97.0 3765 1.71 9160 9.72 2370 494 10401 | 6.91 76.1
22 106.1 6270 7.69 9961 9.69 2579 493 11464 | 7.00 83.3
23 119.7 7006 7,65 11125 9.64 2887 491 13064 | 7.11 94.0
28 133.1 7717 7.61 12244 9.59 3190 489 14674 | 7.23 | 1045
30 142.0 8177 7,59 12965 9.56 3389 4.89 14753 | 731 | 1114
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TR Y
'-..I‘ ) Xa
\ “ -_-]I ¥ Vroaku wepaerotokme (mo [OCT 8510 - 72)
-._' ._,-L"'_F
\‘1 ) | ObozHaYeHHA:
I"".lf 1
% ! B — mupuHa Oonpmmef noIkH:
. s "FI a b — mHpHHA MEeHBIIEH MOIKH;
X 2R X d — TOMIIHHA OTKH;
- ___f'—lh‘ I J — MOMEHT HHEPILIHH;
|f;‘_~fi r o i — pagHyC HHEPLHH:
Xy 0 ;f ; Xy Xg Vo — PACCTOAHHE OT USHTPA TAASCTH 0 HAPVAHEBIX IPaHeH MOTOK.
i b I“\I'-. =
yly
Taomuna [1.4
Homep Pazueprr, v | [lmomazns | J,, Iy, .f+ Iy, | Jymin| umin | Y01 | J X1 J vy | Yo | Ya Macca
— COMEHHR | oM CM | CM CM o oM I:I:I-;'I; ea’ I L e .
A4, em u, iga
B b d
1 2 3 4 3 6 7 8 9 10 11 12 13 14 15 | 16 17
253516 | 25 | 16 | 3 1,16 070 {078 022 (044 | 0,13 034 (0392 | 156 | 043 |042|086| 091
3,272 321 20 | 3 1.49 152 |101| 046 (055 028 043 (0382 | 326 | 082 |049|1.08| 1,17
4 1,94 193 11.00] 057 [054] 035 043 | 0374 | 438 | 112 |0533]1.12] 1,52
4/2.5 40 | 23 | 3 1,89 306 127 093 (070 056 024 0385 | 637 | 158 |039|132] 148
4 247 393 126 118 [069| 071 0354 | 0381 | 853 | 215 |063|137| 194
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[Ipogomzenne Taon. [1.4

1 2 3 4 3 6 7 8 9 10 11 12 13 14 15 | 16 17
4528 | 45 | 28 | 3 2,14 441 (143 132 |0,79| 0.79 0.61 | 0382 | 902 | 220 |064|147| 1.68
4 2,80 568 142 169 |078| 102 060 | 0379 | 121 | 298 |068|151| 220

5/32 50 | 32 | 3 242 6,17 |1.60| 199 091 1.18 0.70 | 0403 | 124 | 326 |0.72|1.60| 1.90
4 3,17 798 159 256 |090| 1,52 0.69 | 0401 | 166 | 442 |076]165]| 249

36/36 | 36 | 36 [3.5 3.16 10,1 | 1.79| 330 | 1.02] 1.95 0.79 | 0407 | 203 | 543 (082|180 248
4 3,58 11.4 | 1.78( 3.70 | 1.02| 2.19 0.78 | 0406 | 232 | 625 |084|1.82] 281

3 4.41 138 | 1.77[ 448 | 1.01| 2.66 0,78 | 0404 | 292 | 791 |088|186]| 346

6.3/4 63 | 40 | 4 4.04 16,3 |2.01| 5.16 | 1.13| 3.07 0.87 | 0397 | 330 | 851 |091|203]| 3.17
3 498 199 |2.00( 6.26 | 1.12| 3,73 0.86 | 039 | 414 | 108 |095|2.08| 391

6 5,90 233 |1.99| 728 | 1.11| 4.36 0.86 | 0,393 | 499 | 131 (099|212 | 4.63

8 7,68 206 |1.96| 915 | 1.09| 558 085 | 0386 | 669 | 179 |1.07|220]| 6,03

7/4.5 70 | 45 |45 5,07 253|223 825 | 1.28 | 4.88 098 | 0407 | 51.0 | 1536 |1.03]225] 398
3 5,59 278 |223| 905 [1.27| 534 | 098 | 0406 | 56.7 | 152 |105]|228| 439

1.3/5 75 | 30 | 5 6.11 348 239 125 143 7.24 1.09 | 0436 | 69.7 | 208 [1.17| 239 4,79
6 7,25 409 (238 146 | 142| 848 1.08 | 0435 | 839 | 252 |121|244| 5.69

8 947 524 |235| 185 |140| 109 1.07 | 0430 | 112 | 342 [129]252]| 743

8/3 80 | 30 | 5 6.36 416 (256 12,7 | 141 | 7.58 1.09 | 0387 | 846 | 208 [1.13| 260 499
6 7,35 490 [255] 1486 | 140| 888 1.08 | 0386 | 102 | 252 [1.17]265]| 592

9/5.6 90 | 56 |3.5 7.86 653 | 288 19.7 | 1.58| 11.8 1.22 | 0384 | 132 | 322 |1.26|292| 6.17
6 £.54 7006 | 288 21.2 | 158 | 127 1.22 | 0384 | 145 | 352 [1.28|295| 6.70

8 11,18 909 285 271 |1.56| 16.3 1.21 | 0380 | 194 | 478 |136|3.04| 877

10/6.3 | 100 | 63 | 6 9,59 98.3 |3.20| 306 | 1,79 182 1.38 | 0,393 198 | 499 |1.42(323| 7.53
7 11.1 113 |[3.19| 350 | 1,78 | 20.8 1.37 | 0392 | 232 | 587 [146|3.28| 8,70

8 12.6 127 |3.18 392 | 1.77| 234 1.36 | 0391 | 266 | 676 [1.50)3.32| 9,78

10 15,5 154 |3.15]| 47.1 | 1.75| 283 135 | 0387 | 333 | 858 [158|340)| 121
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Oxorgagse taon. 114

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 | 16 17

11/7 110 | 70 [6.5 11.4 142 |3.53| 456 | 2.00| 26,9 1.3 | 0402 | 286 | 743 |1,58|3.55| 8,98
12.3 152 3,52 48,7 | 199 | 288 1.33 | 0,402 | 309 | 803 |1.60|3.57| 9.64
13,9 172 1351 546 | 198 | 323 1.2 | 0400 | 353 | 923 |164]|361| 109

14.1 227 1401 737|229 434 1.76 | 0.407 | 4532 119 |1.80| 401 11.0
16.0 256 |4.00| 83.0 | 228 | 488 1.75 | 0.406 | 518 137 | 1,841 405 125
10 19.7 312 | 398 100 | 226 593 1.74 | 0404 | 649 173 11921414 155
12 234 365 |3.95] 117 | 224 695 1.72 | 0,400 | 781 210 |2.00 (422 183

12,5/8 | 125 | 80

14/9 140 | 90 | 8 18.0 364 |449] 120 | 258 703 1.98 | 0411 | 727 204 1203449 14.1
10 22,2 444 (447 146 |2.56| 855 1.96 | 0,409 | 911 245 212458 175

16/10 | 160 | 100 | 9 229 606 |5.15| 186 |2.85| 110 220 | 0391 | 122 300 1223(5.19] 18.0
10 253 667 |5.13| 204 | 284 121 2,19 | 0390 | 1359 | 335 |228(5.23| 198
12 30.0 784 |5.11| 239 | 282 | 142 2,18 | 0388 | 1634 | 405 |236(5.32] 236
14 34.7 897 [5.08| 272 |280| 162 2,16 | 0385 | 1910 | 477 |243([540) 273

18/11 | 180 | 110 | 10 28.3 952 | 580 276 |3.12| 163 242 | 0375 | 1933 | 444 | 244 (588 222
12 33.7 1123 | 577 324 |3.10| 194 2,40 | 0374 | 2324 | 537 (252|597 264

20/12.,5 | 200 | 125 | 11 34.9 1449 | 6.45| 446 |3.58 | 264 275 (0392 | 2920 | 718 (279|650 274
12 37.9 1568 | 6.43 | 482 |3.,57| 285 274 | 0392 | 3189 | 786 |2.83(6.54| 297
14 439 1801 | 6,41 | 551 |3.34| 327 273 [ 0390 | 3726 | 922 |291|6.62| 344
16 49.8 2026 [6.38 | 617 (3,52 367 2,72 | 0388 | 4264 | 1061 [299(6.71| 39.1

25/16 | 250 | 160 | 12 48.3 3147 [ 8.07 | 1032 | 4.62| 604 3.54 | 0410 | 6212 | 1634 |353(797) 379
16 63.6 4091 | 8.02| 1333 | 458 | 781 3.50 | 0408 | 8308 | 2200 | 3,69(8.14| 499
18 71.1 4545 | 7.99| 1475 | 456 | 896 349 | 0407 | 9358 | 2487 |3,77(8.23| 558
2 78.3 4987 | 7.97| 1613 | 453 | 949 348 | 0405 | 10410 | 2776 |3.85[8.31 | 61.7
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[Ipunoxenue b
Cxombl narmba crepxueil npu paznuynex cnocobax 3axkpenneHms

a) ! 6)* LN | 1) l
w
Cxamnt NZ "_% "hﬁ%
3aKpenneHnn ' ' 1
KOHUOB : 4 :
crepuon : ' b
’ 'l '0
P | | 77
Koapdmumenr| Crameumte (p=10|(p=0,7|pu=0,5 1L — 33BUCHT
H KONCTRYRLM OT CTeneHu
Depesaunbie | p=1,0 [ p=0,8 |u=0,65] p =2, 2 |NOABUXHOCTH
KOHCTPYKUMM onopui

[Ipunoxenue B

Koadduumnenrsi nias pacuera no gopmyJie Acunckoro-Ter-

Maiepa
Marepuain a, MIla b, MIla A0 Anp
Crans C345 264 0,70 60 105
Crans C255 310 1,14 61 100
Crans C245 328 1,15 60 96
Crans C235 295 1,00 60 102
Crans C275 345 1,10 63 91
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ITpunoxenue I

Tu6- KosdduumeHTs! (p onis 3neMeHToB 13 CTanu ¢ pacHeTHbIM conpoTuanexuem Ry,
CTE MI Ia (krc/cm?)
A 200 240 280 320 360 400 440 480 520 560 600 640
(2050) | (2450) | (2850) | (3250) | (3650) | (4100) | (4500) | (4900) | (5300) | (5700) | (6100) | (6550)

10 988 987 985 954 983 982 981 960 979 978 977 977
20 967 962 959 955 952 945 946 943 941 938 936 934
30 939 931 924 917 911 905 900 895 891 887 863 879
40 906 894 883 873 863 854 846 839 832 825 820 814
50 869 852 836 822 809 796 785 775 764 746 729 712
60 827 805 785 766 749 721 696 672 650 628 603 565
70 782 754 724 687 654 623 595 568 542 518 494 470
80 734 686 641 602 566 532 501 471 442 414 386 359
90 665 612 565 522 433 447 413 380 345 326 305 287
100 599 542 493 445 408 369 335 309 286 267 250 235
110 537 478 427 3581 338 306 280 258 239 223 209 197
120 479 419 366 321 287 260 237 219 203 190 178 167
130 425 364 313 276 247 223 204 189 175 163 153 145
140 376 315 272 240 215 195 178 164 153 143 134 126
150 328 276 239 211 189 171 157 145 134 126 118 111
160 290 244 212 167 167 152 139 129 120 112 105 099
170 259 218 189 167 150 136 125 115 107 100 094 089
180 233 196 170 150 135 123 112 104 097 091 085 081
190 210 177 154 136 122 111 102 094 088 082 077 073
200 191 161 140 124 111 101 093 086 080 075 071 067
210 174 147 128 113 102 093 085 079 074 069 065 062
220 160 135 118 104 094 086 077 073 068 064 060 057

[Tpumeuanue: 3nadenus B Tabmure ypemuueHsl B 1000 pa3
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[Tpunoxenue

Tabnuua B.5 - HopMaTHEHLE U PACHETHLIE CONPOTHRNEHUS NPH PACTRXEHM, CXATIM W Marmbe (PaCOHMOND NpoxaTa

Crans Tonupea npoxata®, M HopuaTtmsroe Pacuernoe conpotnanesme ™
conpoTHanesme”” NpoxaTa, npoxara, Hiva2
Hiva2
RF R, R} &

C245 Or 40 po 20 swwou. 245 370 240/235 360/350
N 20 - 40 e 235 370 2301225 360/350
C255 Or 40 po 10 sxmow 255 380 250/245 3707360
s 0 - 20 5 245 370 2400235 3601350
o 2 - 40 o 235 370 2301225 360/350
C345 Or 40 g0 10  sxmwon. 345 480 340/330 4701480
» 0 20 » 325 470 320/310 4601450
5 20 - 40 " 305 460 300/290 450/440
C345K Or 40 po 10 sxmou. 345 470 340/330 460/450
C355 Or 80 a0 16 sxmou. 355 470 3501340 460/450
® % - 40 = 345 470 340/330 460/450
C355-1 Or 80 no 16  sxmow. 355 470 350/340 4601450
- 6 - 40 - 345 470 340/330 4601450
C39%0 Or 80 a0 10 sxmow 3% 520 380/370 505/495
= 0 - 20 x 380 500 370/360 4801475
g 2 - 40 5 370 490 360/350 480/470
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