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12.2. VCJIOBHSA 3AJAY K KOHTPOJIBHBIM PABOTAM

Koumponvnaa paoma Ne 1

PacueThl Ha NPOYHOCTH H KeCTKOCTh NPH PACTSKeHHH
3agaua 1. CrampHOIl CTYHEHYATHII OpyC HArpyKeH cOCpeI0TOUeHHBIMIT
cirtamil. COOTHOIIeHIe MKy IUIOIIAIIMII MONEePeUHbIX CeUeHIIT MpIBeIeHBI

Ha prc. 12.1. I3 ycnoBIsg IPOYHOCTI IPII PAcTsDKEHMI HAMTH IITOMIANb IIoTIe-
pedHoro ceveHns 4. ONpeeIuTs YUTIHEHNE CTePKH.
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TIopsIOK BEITIOTHEHMSA 3a1a9H.

MeTozoM cedUeHHIt ONpeleTHTh BHYTPEHHHE YCHTHA H HANPAAKCHHA Ha
KakKI0M H3 yuacTKOB. HalfTi HanGomee Halps/KeHHEBIH yJacToK.

U3 yCcIoBHA NPOUHOCTH IPH PACTAKEHHH HAHTH TpeGyeMoe 3HAUCHHE
IUIOIIATH TIOTIEPEYHOTO CeUCHHA.

BEINHCTHTG (aKTHUCCKHE HATPKEHHA Ha KAKIOM H3 y9acTKoB. ITocTpo-
HTb STEOPHI BHYTPEHHHIX YCHTHIT H HANPSKCHHIL.

HaiiTn yITHHEHH KaXI0r0 H3 YIaCTKOB B OTAETPHOCTH. ONpeIeTHTh Ile-
PeMeIleH e XapaKTePHBIX CeueHHil. [I0CTPOHTS S0Py MepeMelleHHil.
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PacueThl HA NPOYHOCTh H KeCTKOCTh NPH KPYUeHHH
3axaua 2. K CTATPHOMY CTYIIEHUATOMY BAlly ¢ OTHOMICHHEM IHAMETPOB
D/d = 2 npH7I0:keHbl BPANTAKIIHE MOMEHTHL. 113 YCIOBHA MPOYHOCTH MPH KPy-
JeHHH HaiiTH JiaMeTpsl D 1 d y9acTKkoB Bala. OmpeleTnTh AeopMaliio Bata.
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TIopsIoK pelIeHns 3a1a4H.

MeTonOM CeueHHIl ONMpeleTHTs BHYIPSHHHE YCHIHA H HANPAKCHHA HA
KaKIOM H3 YUacTKoB. HalfTH HanGo7ee HAIPSKEHHBIIT YIACTOK.

13 ycIoBHA MPOYHOCTH TPH KPYUCHHH HAfiTH TpeGyeMoe 3HAUeHHE Mo-
MEHTA CONPOTHBICHHSA MOAPHOTO, A 3aTeM H THAMETPHI YIACTKOB.

BEIHCTHTG (paKTHUECKIE HATPSKEHHA Ha KAKIOM H3 yd9acTKOB. ITocTpo-
HTh 3MOPH BHYTPEHHHX YCHIHIT H HAIPSKEHHIT.

HaiiTH Y6l 3aKpYYHBAHHSA KAATIOT0 H3 YUAaCTKOB B OTAeTBHOCTH. Ompe-
JIeTHTE YTTI0BOE NePeMeNIeHIe XapaKTePHBIX cedeHHit. [IoCTPOHTh SMopy
TepeMeneH .





[image: image6.png]PeasKTVpOBaHWe MpOCHOTp AOKyHenT VHCTpynenTel OKo  Crpasica

g &)-

@ =iz @e [ [H @ -

PacueThl HA MPOYHOCTh NPH NJI0CKOM H3rHGe
3anava 3. J{na cranpHOIT Gamki, Iexaleil Ha JBYX Oomopax, moxobpars
pa3Mephl MONEPeUHBIX CeUeHMIT B HECKOIBKIX BapHAHTAX ICIIOIHEHI: IBY-
TaBPOBOTO, NPSAMOYTOTIBHOTO C OTHOIIEHIIEM BBICOTHI K mmpuHe h/b = 1.5,
KPYIJIOro I TPyOYaTOTo ¢ OTHOLICHNEM BHYTPEHHETO JaMeTpa K Hapy:KHOMY
d/D = 0,8. BapiaHThl IICIOTHEHNS [OIIEPEUHbIX CEUCHII COMOCTABUTE IO Me-

TaTIOEMKOCTIL. BEIMOTHUTE IIPOBEPKY IMPOUYHOCTII BCEX BApPIIAHTOB IIO Kaca-
TEJIBHBIM HaIIPSKECHIIIM.
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Puc. 123

TTopsmoK pereHns 3a1aqm.

HaiiTi oropHEIe PeaKIINII 1 BEIIOIHITE IPOBEPKY IPABITBHOCTII pacyera.
MeTomoM cedeHnii ONpeaenTs BHYTPEHHIIE YCIUIIT Ha KaKIOM U3 y4acT-
K0B. ITocTponTH 3MIOPH! HOMEPEUHBIX CILT I M3THOAOMIX MoMeHToB. Haii-
TH OIIACHOE CEUeHIIE.

U3 ycIoBIS MPOYHOCTH HpH H3rnde HaiiTi TpeGyeMoe 3HaueHHe MOMEHTa
COMPOTIIBTICHIIS OCEBOTO.

C HCIOIb30BaHIIeM HailIeHHOTO MOMEHTA CONMPOTHBICHI 0100paTh pas-
Mepbl TONEPeYHBIX CeUeHMIT YKa3aHHBIX B 3agaHmm (opm. Pasmepsr He-

CTaHJapTHEIX Ipodirteil okpyranTs cormacHo TOCTy.

BEIMIIcIITH MaKCHMAaTbHBIE KacaTelbHbIe HaPsUKeHI. II0CTPONTS SIIopEI
pacIpeieIeHIIs HOPMaIbHBIX I KacaTeIbHBIX HANPsIKEHIHIT 110 BRICOTE I10-
MePeYHOTO CeUeHIIA.

Bapnal-lm TICTIOTHEHIIS IIOIIEPEYHOTO CEUCHIIT GaJIKII COMOCTABUTH IO Me-
TaJLIIOEMKOCTII.

o (1).pdf -A... | (0] Aokymertd [Pexsmio.
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PacueTnl Ha NPOYHOCTH NPH CJ0KHOM CONIPOTHBJIEHHH

3anaua 4. IInockocts P - P meficTBIA BHEINHIIX HArpy30K HaKIOHEHa
oz yriaoM o = 15° k BepTukanpHoil mwiockocti (puc. 12.4, a). ITogo6pats pas-
MepHI TIOIIePEeYHOTO CeUeHIId CTAIBHOro Gpyca B opMe MpAMOYTOIBHIKA C OT-
HomreHneM //b = 1.5 nmn aByTaBpa (B 3aBUCIIMOCTII OT BapuaHTa 3agaHis). Co-

IIOCTaBUTE HAIIPSKEHIIT B CEUCHIII IIPII KOCOM mrude ¢ HaIIPSKEHIIMIT TIPIT
IUTOCKOM I3rH0e.

TIopsIOK penIeHns 3a1aql.

1. MeTonoM cedeHmil onpenemITs BHyTpeHHIe yermis O n M Ha yJacTKax OamKIL
TToCTPONTE 3MIOPHI MOIepPedHHIX cua O 1 m3rndarmux MoMeHToB M. Haiitn
OIIacHOE ceveHIe I BeIMIIHY I3II0A0Mero MOMEHTa B HeM.

2. W3 ycloBHA IPOYHOCTII IIPH KOCOM H3rHOe HAilTi TpeGyeMbIil MOMEHT Compo-
THBJIEHIS, MOA00PaTh pa3Mep MONePevHOro cedeHns. ONpeqeqnTs HOTOKEHIe
HefiTpaTbHOIl TIHIIL, IIPOBECTII ee, HallTI omacHple TOUKIH II HAPSKEHIIA B HIIX.
TIocTponTs 3MIOPY HANIPSKEHIIT B CeYeHIIL.

3. CormocTaBUTh HAaIIPSAKEHI, BOSHIKAIOIIIIE IIPI KOCOM I IIMTOCKOM mrudax.

3anaua 5. KopoTkmii 6pyc ABYTaBPOBOTO (BBITOTHEH M3 CTANM) IIIH
TPSAMOYTOTBHOTO hx/h = 6x9 cM (BBIIOIHEH I3 UyTYHA) CEUCHIII Harpy’kKeH
cxnMaroneii cuoii F, HanpaBaeHHOIT apaIeIbHo eTo FreoMeTpuueckoii ocl 1
TpIUIoKeHHoiT B momoc P (m = 1 ev; n = 1,5 em) (puc. 12.4, 6). Bemonuuts
TOBEPOUHEIIT pacyeT. ONpeIennTh JOIycKaeMylo Harpysky Ha 6pyc. Comocra-
BITH HAIIPSUKEHIIA, BO3HIKAIOIIIIE TIPI BHELIEHTPEHHOM II 0CEBOM HATPY KEHILX.

TIopsIOK penIeHns 3a1aql.
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TIopsIOK penIeHns 3a1aql.
BrI6paTh HalpaBIeHId oceil KOOPAIHAT C YIeTOM CXeMbl Harpy:KeHIs. Berdic-

JIITh KOOPIIHATRI IIOTI0CA I OTPE3KOB, OTCEKaeMBIX Hefr[‘paﬂ]:}l()ﬁ JIPIHIICﬁ; mo-
CTpOUTH HeﬁTpaJIBHle nuHI0. HailTi omacHble TOYKH B CEUSHMIL.

BrIuncInTh HalpsKeHUS B OINACHBIX TOUKAaX ceueHI. ITocTponTh 3mropy pac-

IIpeneIeHIsa Hanp;mce}mﬁ B CCUYCHIIL. OﬂpeHeJIPITI: 3amnacel IIPOTHOCTIL, méo

3HAYEHIIA IIE€PETPY3KII I HEAOTPY3KIL.

OlTpeZ[eHHTB JOIIyCKaeMyro HarpysKy, IIPIKIaApIBaCMyH0 K 6pyCy

CormocTaBUTh HaIPSKEHI P BHEHEHTPEHHOM Harpy’KeHHII C OCEBBIM.

3axaga 6. IlomoGpaTe pasMephl KPYITIBIX HONEPEUHBIX CeYeHMIT JBYX

VUaCTKOB CTATBHOTO Opyca ¢ TOMaHoil reoMeTpryeckoii oceto (prc. 12.4, 6).

TTopsaoKk pemenns 3a1aqil.

MeToxoM cedeHHIT onpeIeTnTh BHYTPeHHIe YCILIIS, IefiCTBYIOIIIe Ha y9acTKaxX

Opyca. B pacueTax yqHuTHIBaTh IHIIb H3TIOAOIIIIE I KPYTAIIIE MOMEHTEI.

HOCTPOIITB SMIOPBI 113rn6a101]mx I KPYTAIIIX MOMEHTOB. OHPEI[eJIHTB BHII CO-

TIPOTHBIICHIII Ha KaXXIO0M I3 YIaCTKOB, HalITH TIOTOKEHIIe OMTACHOTO CEYeHIIs.

BBINOTHUTE NPOEKTHEII pacueT A7 KakI0ro 113 yuacTkos. HalinenHsle pazmepst

OKPYITTHTh OO0 CTAHAAPTHBIX 3HAYEHIIIT.

169
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Koumponvnasa paéoma Ne 2
DHepreTHYecKHii MeTOa pacueTa yIPYrux cucTeM
3agaga 7. [ miockoil pamer (puc. 12.5) nogo6parts pasmep momeped-
HOTO CeUEHII IBYTaBPOBOTO IPOQILIA.
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TIopsnok peIueHIs 3aadIL.
OmnpenennTs HOPAIOK CTAaTIYecKoil HeonpeaemMocTi. COCTaBUTh CHCTEMY
KAHOHITYECKIIX YPaBHEHIIT MeToa CILI.
BHIOpaTh TIIIHIOI HeHn3BeCcTHYI0. M300pasuTh CIICTEMEI SKBIBATCHTHYIO,
TPY30BYIO I eMHITIHYIO.
Haiftnn BHyTpeHHIle ycImis B IPy30BOIl I €ANMHITYHOII cricTeMax. Bpramc-
JUTH TPY30BO€ I €AIHIYHOE MepeMelleHIs I HAIiTIl THIIHIOK Hell3BecT-
HYIO.
OmnpenenuTs BHYTPEHHIE YCIUINA B SKBIBATeHTHOIl crcTeMe. ITocTpons
SIIIOPHI M3THOAIOIIIIX MOMEHTOB, HAIITII IIOI0KEHIIE OIIACHOTO CEUeHIL.

13 yc10BIIA IPOYHOCTH HpH I13THI6e M0o106paTh MpodILTs ABYTaBpa.

o (1).pdf -A... | (0] Aokymertd [Pexsmio.
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JlnHaMH4YecKoe JelcTBHEe HATPY3KH

3anaua 8. Ha ympyryro cuctemy (prc. 12.6) AByTaBpOBOTrO IMmomeped-
HOTO CEUeHIIs ¢ BEICOTHL /7 = 10 M magaet rpy3 Q Maccoit m = 50 kr. Comocta-
BITH HANOOIBIIIE CTATHYECKIIe I JIHAMIYECKIE HANPSKEHI B MONEPeTHOM
CeUeHHII 11 IPOrHObI IO IPpy30M. Maccy YIpyToil CICTeMBI He YIHTHIBATE.
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Puc. 12.6
Tlopsok pemeHns 3agadil.
1. OmnpenemnTs peakInI omop.
2. Haiitn BHyTpeHHIIe YCIITIII B 3aJaHHOI cICTeMe B CIyJae CTaTIIecKOro
TIPIUTOKEHII HAarpy3Kil O, MOCTPONTH SMIOPHI II3IHOAIOIIEro MOMeHTa, Haii-
TIH HOJI0KEHUE OIIACHOTO CeYeHIIs.
3. BerancImTh HanpsKeHIe OpH CTaTIYeCKOM MPIIOKEHIIN HarPy3KIL.

4. OmpenemITh NepeMelleHIIe CeUeHII B TOUKe COYAAPEeHIs OT CTATIYECKOTo
TIPIUTOKEHIIT HaTPy3KIL.

5. BeramennTth AMHAMIYECKINT KO GUIIIeHT.
6. OnpenennTh AIMHAMITIECKIIE HAPLKEHIE I IepeMelleHIe.
7. ComoCTaBUTH HAIpsDKEHIE I MepeMelleHlle MpH YIapHOM IeliCTBII Ha-

TPY3KII CO CTATIMYECKIIMII.
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3angaga 9. Onpegennuts K0>(du-
LIIEHT 3aI1aca yCTaIOCTHOIT IPOYHOCTII
YUACTKa CTAIBHOTO CTYIIEHYATOrO Bana,
HCIIBITEIBAIOIIETO [IEPEMEHHBIIT 13116 ¢
KpydeHneM. HopMarbHble HAIPSDKEHIN O
OT 13162 M3MEHIIOTCS 110 CIMMETPHY-

Iukanyeckoe JelicTBHe HATPY3KH

ORI

HOMY R; = —1 KTy, a KacaTeIbHBIE HANPSKEHIIA T OT KPYUEHIL — 110 OTHYIIe-

BoMy R, = 0.
JlaHHBIe K 3a1ade 9 Tabnuya 12.3
Bap D, | d | r Marepuan [ G, Toax, | OOpaboTKa
T MM | MM | MM MIlIa | MIla | MITa | moBepXHOCTII
1 56 128 | 2 [30X 900 55 30 | Ymct. ToyeHHE
2 60 | 30 | 2 |Crams 30 500 42 38 |[IlommpoBaHie
3 64 |32 | 2 |35X 950 58 32 | YepH. ToueHIE
4 70 135 | 3 [15X 700 45 36 | Ynuct. ToueHHe
5 76 | 38 | 4 [20X 800 48 35 | HInndosaxue
6 80 140 | 5 [15XP 750 38 40 | YepH. ToueHne
7 82 |42 | 6 |Crans40 580 42 32 | Yuct. ToyeHHE
8 90 | 45 | 8 [38XA 950 52 60 | ITommpoBaHIe
9 100 | 50 | 10 [15XD 750 46 28 | YepH. ToueHHE
10 | 104 | 52 | 12 [40X 1000 [ 70 50 | IMompoBaHue
11 56 |28 | 2 [20XD 800 68 36 | YepH. ToueHIe
0 a e 0 2 .
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N Pacuer Ha ycTOHYHBOCTH
HeHTPAJIBbHO C/KATOH COCTABHOINl KOJOHHBI
3amaua 10. Ha KoIOHHY, COCTOSNIYIO I3 ABYX CTadbHBIX IIPOKATHBEIX

npodIrTeli, CBA3aHHBIX MeXKIy co0Oil MO IIHE COeIMHITEIBHBIMI IITaHKaMII
(puc. 12.7, a, 6 nnn 6), metictByeT cuna F. TpeOyeTcs BEIIOIHUTE ClIeAyIOIIEe.

® TlomoGpaTh HOMEp HPOKATHOTO MPOGILIS.

e OmpeJennTh pacCTOSHIE ¢ MEXKIY IPODILIAMIL

e HaiiTni paccTOsHIIEe MeKIy COeIIHITETBHBIMI ITAaHKAMIL

® BBIMIICINTE JONyCKaeMyl Harpy3Ky Ha CIPOEKTHPOBAHHYIO KOJOHHY
TIPH BCeX BO3MOYKHEIX CIIOC00AX 3aKPEIIeHIIT ee KOHIIOB.

McxoaHble TaHHEIE [UI1 pacueTa BEIONPATh 113 Tadd. 12.4

Puc.12.7
TTopsiok pemeHIIs 3agadil.

1. W3 ycnoBus ycTOMUIBOCTII IPI NPOIOTEHOM II3THIOE OIpeIenTs Tpedye-
MYI0 OOIIYIO (CYMMapHYIO) ILIOMAb MONEPEYHOrO CeUeHIIT KOTOHHBL.
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TTopsmoK pereHns 3a1aqm.

1. W3 ycnoBus ycTOMUIBOCTII IPI NPOIOTEHOM II3THIOE OIpeIenTs Tpedye-
My 00IIyI0 (CYMMAapHY0) IIOIMAIh IONEePEYHOTO CeUCHIIST KOTOHHEL

2. BrlunciuB IUTOMmAAs OJHOI BETBH KOJIOHHEL, II3 TAOHII COpPTaMEHTa IO-
06paTh HOMep MPOKATHOTO MPOGILIS, ONPEASTHTE PANyC HHEPIHII OTHO-
CHTETHFHO MaTepHaIbHOIl OCI KOTOHHEL

3. Berumennts THOKOCTE KOJTOHHBI I COOTBETCTBYIOLIT eff Koa(duieHT
VMEHBIICHIIS] OCHOBHOT'O JIOITYCKaeMOT'0 HaNPSIKEHILA.

4.  ComocTaBuTh [eficTBUTETILHOE HANpPSUKEHHEe B KOIOHHE C JOITYCKAaeMBIM
HaIpsUKEHNeM Ha YCTOIInBOCTh. B ciydae HeoOGXOIIMOCTH BBIIOIHIITH
CTIeAYIOIIIIIT KT ITepamIii, HadlHas ¢ IMyHKTa 1.

5. 3agaBas 3HaueHHe THOKOCTH BETBI KOJOHHEI HA OTPe3Ke MEKIY COCMIIHII-
TeIBHBIMII IUTAaHKAMII, HAlITII PACCTOSHIIE {nay MEIKIY HIIMIL

6. U3 ycoBIsI paBeHCTBa TIIOKOCTElT KOTOHHEI OTHOCHTEIBHO MaTepHaTbHOIT
11 CBOOOIHOIT Ocell OIpeNeIITh PACCTOSIHIE a MKy HPOQILIIMIL.

7. OmnpenenuTb HECYIIYIO CIIOCOOHOCTH CIIPOSKTIIPOBAHHOI KOJIOHHEI IIPH

II3MEHEeHHI CII0CO00B 3aKpPEIUICHII €€ KOHIIOB.

176
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JlaHHbIe K 3agage 10

Tabmuya 12.4

F, xH ® M
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Вариант №9   рис.№9 вовсех задачах.
