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INOACHUTEJIBHASA 3AIINCKA

MeToandeckne peKOMEH/IAIAH 110 BHITIOJHEHUIO MPAKTHYECKUX padoT MpeaHa3-
Ha4yeHbI IS CTYJICHTOB creruaabHocTi 15.02.16 TexHoIorus MaimmHOCTPOSHHUS

[IpakTrueckre pabOTHl SBISIOTCS BAXHBIM D3JIEMEHTOM H3Y4YCHHUS y4eOHOM
TUCITUIUIMHBL. B pe3ynbrare BBIMIOJIHCHHUS] MPAKTHYECKUX PabOT  CTYIEHTHI
CHUCTEMATU3HUPYIOT U 3aKPCIUIIOT TEOPETHYSCKHH MaTepuai, GOpMUPYIOT 3JIEMEHTHI
o0mux 1 mpodheCcCHOHATHHBIX KOMIIETESHITHH.

IIporpammoit  y4yeOHOW  JUCHMIUIMHBI  MPEIYCMOTPEHO  BBHINIOJHEHUE
IpakTHYECKUX padboT B o0beMe 34 yacoB, HampaBJIEHHBIX Ha (QopMHpOBaHHE
INEMEHM OB C1E0YIOUUX KOMNEMEHUUTL:

OK 01. BeiOuparb cnocoObl pemieHus 3ajad  MpodecCHOHATBHON

ACATCIIBHOCTHU, IPUMCHUTCIILHO K PAa3JIMYHBbIM KOHTCKCTAM

OK 02. Ocy1iecTBasiTh TOUCK, aHAIN3 U UHTEPIIPETAIMI0 UHPOPMAIIUH,

HE0OXOIUMOM TSI BBITTOJTHEHUS 3a/1a4 MPo(heCCUOHATBHOM JeATeIbHOCTH

OK 04. PaGotath B KOJUICKTUBE U KOMaHe, Y)PEKTUBHO B3aMMOICCTBOBATH
C KOJIJIeTaMH, pyKOBOJICTBOM, KIINEHTaMHU

OK 05. OcymecTBisiTh YCTHYIO M THCHMEHHYIO KOMMYHHKAIIMIO Ha
rOCy/IapCTBEHHOM S3bIKE C YYE€TOM OCOOEHHOCTEH COLMAIbHOIO M KYJIbTYPHOTO
KOHTEKCTA.

OK 09. Mcnonb3oBaTh HHPOPMAIIMOHHBIE TEXHOJOTUU B MPO(HECCHOHATHLHOM
JesITeIbHOCTU

OK 10. TIlo;mb3oBatbcsi  mpodeCCUOHANBHOW  JIOKYMEHTAaIlMe  Ha
roCy/1apCTBEHHOM U MHOCTPAaHHOM SI3bIKaX

[IK 1.2.0cyuiectBisiTh cOOp, CUCTEMATU3ALMIO U aHAIU3 MHGOpMAIUKU s
BbIOOpA ONITUMATBHBIX TEXHOJIOTHUYECKUX PEIICHUH, B TOM YHCIIE aIbTEPHATUBHBIX B
COOTBETCTBUM C TMPHUHATHIM TPOIECCOM  BBIMOJHEHUS CBOeH paboThl MO
U3TOTOBIICHUIO JIeTael

[IK 1.4. OcymiecTBisTh BBINOJHEHUE PACUETOB NAPAMETPOB MEXAHUYECKON
2



0o0pabOTKM ¥ aJJUTUBHOTO TPOU3BOJCTBA B COOTBETCTBHUM C MPUHSITHIM
TEXHOJIOTUYECKUM MPOIECCOM COTJIaCHO HOPMATUBHBIM TPEOOBAHMSIM, B TOM YHCJIE C
HCIIOJIb30BAaHUEM CHCTEM aBTOMATU3UPOBAHHOIO ITPOECKTUPOBAHUS

[1K 1.5. OcymiecTBiasATh 10A00p KOHCTPYKTUBHOTO MCIIOTHEHUS HHCTPYMEHTA,
MaTEpUAJIOB PEXYIIEH YacTH MHCTPYMEHTA, TEXHOJOTHYECKUX MPUCTIOCOOICHUN U
000py10BaHUsI B COOTBETCTBHM C BBHIOPAHHBIM TE€XHOJOTHMYECKHM PEIICHHUEM, B TOM
YHCJIE C UCTIOJIb30BAHUEM CUCTEM aBTOMATU3UPOBAHHOTO MTPOCKTUPOBAHUS.

[IK 1.7. OcyuiecTBiaTh pazpabOTKy ¥ IPUMEHEHHE YNPABISAIOMINX MPOrpaMm
U1 METAJUIOPEKYIIEro WM aJJAUTUBHOTO OOOPYAOBAHMA B LEISIX pealn3aluu
OPUHATOW TEXHOJOTMHM W3TOTOBJICHMS JI€TajJell Ha MEXAaHMYECKUMX Yy4YacTKax
MAaIlIMHOCTPOUTENBHBIX MPOU3BOJCTB, B TOM YHUCJIE C MCIOJb30BAHUEM CHUCTEM
aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHHSI.

[1K 1.9. Oprann3oBbIBaTh SKCILUTyaTAIIMIO TEXHOJOTHYECKUX MPUCIIOCOOICHUN
B COOTBETCTBMM C 3aJadyaMd M YCJIOBUSIMU TEXHOJOTMYECKOro IMpolecca
MEXaHUYECKON 00pabOTKH 3aroTOBOK H/WIM QJIIMTHBHOTO IMPOU3BOJIACTBA COOOpA3HO
Cc TpeOOBaHUAMM TEXHOJOTMYECKON JOKYMEHTAUUU W pEalbHbIMH YCIOBUSIMU
TEXHOJIOTUYECKOTO TpolLiecca.

[1K 2.2.0cymiecTBasTh cOOp, CHCTEMATU3AINIO U aHAIN3 HHPOPMAITHH JTST
BbIOOpA ONTUMAJIBHBIX TEXHOJIOIMYECKUX PEICHUI, B TOM YUCIIE aJbTEPHATUBHBIX B
COOTBETCTBUH C MPUHATHIM IPOLECCCOM BBINOJIHEHUSI CBOEH pabOThI 10 cOOpKe
Y3JI0B WIH U3AEIUN

[1K 2.4. OcyuiecTBisSITh BBIIOJTHEHUE PACYETOB MapaMeTPOB Mporiecca cOOPKU
Y3JI0B WIM W3IENHA B COOTBETCTBHM C IPUHATHIM TEXHOJOTMYECKUM IPOLECCOM
COrJJaCHO HOPMATUBHBIM TPeOOBaHUSIM, B TOM YHCIE C HCIOJIb30BAHUEM CHUCTEM
aBTOMAaTU3HPOBAHHOTO IPOEKTUPOBAHHUS

[IK 2.50cyuiecTBasTh nNoa00p KOHCTPYKTHMBHOTO HCIOIHEHHS COOPOYHOTrO
UHCTPYMEHTa,  MaTEpHaJIOB  HMCHOJHUTEIBHBIX  DJIEMEHTOB  HHCTPYMEHTA,
MPUCTIOCOOICHU U 000PYI0OBaHUS B COOTBETCTBUU C BHIOPAHHBIM TEXHOJIOTHUYECKUM
penieHueM, B TOM YHCJIE€ C HCIOJIb30BAHMEM CHUCTEM aBTOMATHU3UPOBAHHOTO

IIPOEKTUPOBAHHSI.



IIK 2.9. OpraHu3oBbIBaTh 3KCIUIyaTallUI0 TEXHOJOTHUYECKUX COOPOYHBIX
IPUCIIOCOOJIEHNH B COOTBETCTBHM C 33JadyaMU M YCJIOBHUSIMH TEXHOJOTHYECKOTO
npoiecca COOpPKH Y3JI0B UJIU U3JACIHUN cCOOOpa3HO ¢ TpeOOBaHUSAMH TEXHOJIOTMYECKON
JOKYMEHTALMU U PEAJIbHBIMU YCIOBUSAMHU TEXHOJOTHYECKOIO IpoIiecca.

[MIK 3.1. OcymiecTBisITh AMArHOCTUKY HEHCIPABHOCTEM M OTKA30B CHCTEM
METAJUIOPEXKYLIEr0 W aAJAUTHBHOIO MPOU3BOJICTBEHHOIO OOOPYIOBAHMS B PAMKaxX
CBOEH KOMIIETEHIUH ISl BBIOOpA METOAOB U CIIOCOOOB UX YCTPaHEHUSI.

[IK 4.1.0cymecTBiATh IHATHOCTHKY HEUCIPABHOCTEM M OTKA30B CHCTEM
cOOPOYHOI0 MPOU3BOJACTBEHHOIO 000PYAOBaHUS B PAMKaX CBOCH KOMIIETEHUMU IS
BbIOOpPA METOJIOB U CITIOCOOOB UX YCTPAHEHUS.

YMEHU:

- aHAJIM3UPOBATh KOHCTPYKIUH, 3aMEHITH pealbHbI OOBEKT pacUeTHOIN CXEMOI;
- IPUMEHATH NPU AHAIU3E MEXAHWYECKOTO COCTOSIHHSA INOHATHS M TEPMHUHOJIOTHIO
TEXHUYCCKOM MEXaHUKHU;
- BBIICJIATH U3 CUCTEMBI TEJI PACCMATPUBAEMOE TEJIO U CUJIBI, ACHUCTBYIOIIUE HA HETO;
- ONPENEIATh XapaKTep HArpyKEHUS W HAIPSIKEHHOE COCTOSHHE B TOUYKE AJIEMEHTA
KOHCTPYKLHM;
- BbIOMpATh JETalM M y3Jbl HA OCHOBE aHAM3a UX CBOMCTB MJi1 KOHKPETHOTO
MIPUMEHEHUS;
- NPOBOJIUTH HECJIOKHBIE paCyeTbl JJIEMEHTOB KOHCTPYKLUMM HA MPOYHOCTH M
KECTKOCTB;
- YUTATh KHHEMATHYECKUE CXEMBI;
- UCTIOJIb30BATh CIIPABOYHYIO U HOPMATUBHYIO TOKYMEHTALUIO

3HAHUL:
- OCHOBHBIE ITOHATHS U aKCHOMBI TEOPETUYECKON MEXaHUKH, 3aKOHBI PABHOBECUS U
NIEPEMEILICHHUS TE,
- METOJMKHU BBIIIOJHEHHSI OCHOBHBIX PAacyeTOB IO TEOPETUYECKONM MEXaHUKE,
CONPOTHUBIICHUIO MAaTEPUAJIOB U IETAJISIM MAIWH;
- METOJMKY pacyeTa 3JIEMEHTOB KOHCTPYKLIHMH Ha IPOYHOCTh, MKECTKOCTb U

YCTOWYMBOCTD MIPH PACTSKEHUU, COKATUHU, KPYUSHUU U U3THOE;
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- METOJUKY OIIPEACIICHUSA CTAaTUYECKUX U JUHAMUYECKUX HArpy30K Ha JJIEMEHTBI
KOHCTPYKIUM, KWHEMATUYECKHUE U JAUHAMHUYECKUE XAPAKTEPUCTUKU MalIUH U
MEXaHHU3MOB;
- OCHOBBI IPOEKTUPOBAHUS JI€TaJeN U COOPOUYHBIX €IUHULL;
- OCHOBBI KOHCTPYHUPOBAHUS

B nmpakTtuueckux paboTax MNpPUBEAEHBI BApHAHTHI MHAUBUIYAIbHBIX 33JaHUU.
HekoTopsle npaktudyeckue paboThl HOCAT KOMIUIEKCHBIM XapakTep, T.€. pe3yJbTaThl
MPEABIAYIINX MPAKTUYECKUX PaOOT SBIIAIOTCS MCXOJIHBIMU JAHHBIMH JJISL BBIIIOJIHE-
HUS NOCIEAYIOMUX. B TaHHBIX METOIMYECKUX PEKOMEHAAMIX MPUBEICHBI paOOTHI,
COJIEp)KaHUE KOTOPBIX IIPEAYyCMATPUBACT BBIINOJHEHUE 3aJaHUW BTOPOrO0 YpPOBHS
YCBOCHHS.

OT4eTsl CTYJEHTOB MO MPAKTHUYECKMM paboTaM BBINOJHSIOTCS Ha JIUCTax
¢opmara A4 B COOTBETCTBUU C (pOpMaMU OTHETOB, MPUBEIECHHBIMUA B METOIMYECKHUX

PEKOMEHIAIUSAX.



IlepeyeHb NpaKTHYECKUX padoOT

No Ko.
Tema npakTuyecKkux padboT

paboThI 4acoB

1 OnpeneneHue  paBHOACUCTBYIONIEH  TJIOCKOM  cXopsuiencs 9
CUCTEMBI CHJL.

2 OnpenesieHue peakiyii CBI3en 2

3 Onpenenenue peakiuii onop 0aJOYHBIX CUCTEM 2

4 OnpeneneHue peakiuii onop pelyKTOPHOTO Bajia 4

5 OnpeneneHue 1eHTpa THKECTH COCTABHOTO CEUCHUS 2

6 [TocTpoenune >miop IPOAOJbHBIX CHJI 1 HOPMAJTBHBIX HANPSHKEHUH | 2

7 PacueTsl 351eMEHTOB KOHCTPYKIIMI Ha MPOYHOCTb M KECTKOCTh 9
P PACTSHKEHUU (CHKATHH)

8 BrlloyiHeHE pacyeToOB Ha CPE3 U CMSITHE 2

9 BrlmoniHeHre pacdyeToB Ha TMPOYHOCTh U KECTKOCTh IPHU 9
KPY4YECHHUH

10 OmnpeneneHrne 0CEBBIX MOMEHTOB MHEPIIMH COCTABHBIX CEUCHHH, 9
UMEIOIIHNX OCh CHMMETPHH

11 [TocTpoeHue 3miop NONepeyHbIX CHII U U3rM0AI0IIMX MOMEHTOB 2

12 PacueTsl Ha IPOYHOCTH IPH U3THOE 2

13 Pacuet Opyca Kpyrioro mornepeyHoro CeUeHus Mpu COBMECTHOM 9
JIEHCTBUU M3TU0A U KPYUCHUS

14 Pacuer MHOrOCTyneH4aTOro NpuBoja 2

15 Pa3bopka u cOopka IUIMHIPUYECKOTO PEyKTOpa 2

16 [ToxOop 1 pacyeT NOAIMITHUKOB KaYeHUs 2
BCEro 34




IIpakTuyeckas padora Nel .
HaszBanue npaktudeckoi padorsi: OnpeneneHue
BEJIMYMHBI U HAIIPABJICHUS PABHOACHCTBYIOIIEH IIJIOCKOM

CHUCTCMBI CXOOAIIMNXCSA CHUJI.

Ilesb: ocBOEHHE METOAMKH ONPEACICHUS PABHOAECHCTBYIOIIEH CHIIBI CUCTEMBI
CXOIALIUXCS CHIT
Ymenua (snemenmuol). — IpUMEHATH NIPU AaHATIN3E€ MEXAHUYECKOTO COCTOSIHUS
IIOHATHS. U TEPMUHOJIOTHIO TEXHUYECKON MEXAHUKU;
-IIPOBOJIUTH HECJIOKHBIEC PACUYETHI DJIEMEHTOB KOHCTPYKLHN HA IIPOYHOCTH
3HaHnuA: - OCHOBHBIE IIOHATHUS TEOPETHUECKON MEXAHUKHU;

-MCTOJHKA BBIIIOJJHCHHUA OCHOBHBIX paCdYCTOB I10 TeOpeTI/I‘IGCKOﬁ MCXaHHKC.

Teopernuecknii MaTepuall
CucremMa cui, JMHUM JEUCTBUS KOTOPBIX JIEXKAaT B OAHOM IUIOCKOCTH H
MEPECEKAIOTCS B OJHOM TOYKE, HA3bIBACTCS IUIOCKOW CHUCTEMOW CXOASIIUXCS CHIIL
3agauy omnpeaeieHUus PaBHOJCUCTBYIOUIEH TUIOCKOM CHCTEMbl CXOIAIIMXCS CHJI

MOJXHO pClIaTh ABYyMs crnocodamu: Fpa(l)I/IqGCKI/IM N aHAJIUTHUYCCKHUM.

[Ipu epaguueckom Merone ¢ MOMONIBIO JIMHEHKH, TPEYTOIbHUKA, ITUPKYII U
TPAHCIIOPTUPA CTPOAT MHOTOYTOJIbBHUK CHJ. sl  CHCTEMBI CHUJI  BEKTOpP
PaBHOAEHUCTBYIONIEH CUIIbI MOYKHO OIMPEIEIUTh, IOCTPOUB CUIOBOM MHOTOYTOJIBHUK,
KOTOPBIN MOTY4YaeTCs MyTeM J00aBICHUS KaXIO0TO TOCIEAYIOIIETO BEKTOpa K KOHILY
npeapiaymero. [pu 3Tom BEKTOp paBHOACHUCTBYIONIEN CUIIbI MMEET HA4Yalo B Hayaje
MepBOM CWJIBl M KOHELl - B KOHIE TOCIeIHEe Ccuiabl (puUcyHOK ).
[TociienoBaTENbHOCTD CIIOKEHUST BEKTOPOB CHJI HE BIMSECT HAa OKOHYATEIIbHBIN
pe3yabraT. Moaylib pPaBHOACUCTBYIOLIEHM CHJIBI  ONPENCISIETCS M3MEPEHUEM
3aMBIKAIONIEH CTOPOHBI TMOCTPOSHHOTO MHOTOYTOJIbHMKA C YY€TOM BBIOPAHHOTO

Macmitada IMOCTPOCHHUA.



—

Fy=Fy+F5+F;

Pucynok 1 - CuioBoil MHOTOYTOJIBHUK

[TomuMo rpaduueckoro Meroga paBHOAEHCTBYIOLLYIO CHUITY HAXOIAT aHAAUMU-
yeckum METOZI0M (METOI0M MPOEeKIuii). B 0CHOBE TaHHOTO METO/1a JIEKUT METOJUKA
ONpEJEICHHUS IPOEKIMHU BEKTOPOB CHJI Ha OcH X, V.

Benuuuna npoexyuu cunvl Ha ocb onpeoensemcs npouzgeoenuem Mooyis CUbl
HA KOCUHYC OCMPO20 Y2lla MeXCOY 86eKMOPOM CUbL U COOMBEMCMBYIOuell 0CbI0!

Fx = F-cosa, Fy=F-cosf
TZI€ O- OCTPBIM YTOJd MEXAY BEKTOPOM cuilbl F 1 ocbro X,
B — ocTphIii yros Mexay BeKTopoM cuibl F u ocbio VY,

Ycnoenoe npasuno 3naxog: NpoEKIUS MOJOKNATEIBHA, €CJIA HANPABIECHUE BEKTOPA
CHUJIbI COBIAJAET C MOJIOKUTEIbHBIM HAMPABICHUEM OCH; TPOECKLIMS OTPULIATEINIbHA,
€CJIM HAMpaBJIEHWE BEKTOPA CUJIbl TPOTHUBOIIOJIOKHO MOJIO0KUTEILHOMY HaIlpaBJe-
HHUIO OCH.

[Ipu 3TOM creayeT BbACIUTD CIASAYIONNE YaCTHbIEC Clydan (PUCYHOK 2)
1. ecniu cuita mapasnienbHa OCH, TO €€ MPOEKIMUSA Ha 3Ty OCh paBHA BEJIMYMHE
BEKTOpA CHUJIBL;
2. ecy cwiia MEePIeHANKYISIPHA OCH, TO €€ MPOEKIMS Ha 3Ty OCh paBHA HYJIIO,

TaK, Halpumep:

| Y
Fix=F1; Fox=0; Fax=-F3
LR, Fs Fiv=Fsv=0; Fav=-F
— . —

X .
PucyHok 2 - YacTHble cityyau ONpeAeseHHs POEKIUIA CUIIbI Ha OCh
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OrnpenenvB NPOEKIMU CUJI, 00pa3yIOIIMX CUCTEMY, Ha OCHU MPSAMOYTOJIbHOM
CUCTEMbl ~ KOOpJIMHAT,  MOXHO  HaWTH  BEJIMYMHY U  HaIpaBJCHHUE

PaBHOAEHCTBYIOIIEH CHUJIBIL:

F, =,=F, +F,
IJIE ) Fix - CYMMa NPOEKIUiA BCcex CHl Ha ochb X,
> Fiy - CyMMa NpoeKIuii Bcex Cuil Ha och Y.
Hampapnenue BekTopa paBHOAEHCTBYOIIEH CUIIBl: o =arcsin D F,, /F; .

3ananne k npakTu4yeckoi padore: 11300pa3uth cUCTEMY 5-TH CXOASIIHUXCS CUJI C
yKa3aHUEM MOJYJISI KaXA0W CUJIbI U YTIIOB MEXAY cuiiaMu. ONpeaenuTs BEIUIUHY U
HaIlpaBJICHUE PABHOEHCTBYIOLIEH CUIIbI M300PAKEHHOM CUCTEMBI CHII TpapruecKumM

N aHAJIMTUYCCKHUM MCTOJaMHM. PGSYJIBTaTLI IIPpOaHAJIN3UPOBATD.

Xo/ BbINOJIHEHHSI Pa00ThI

1.Bpr4epTUTh CUCTEMY CXOMSIIMXCS CUII B COOTBETCTBHUHM C 33JaHUEM.
2.0mnpenenuTh paBHOACHCTBYIOILIYIO CUITY I'papUuecKuM METOJIOM:

2.1.BriOpath MacmTab mOCTPOCHUSI.
2.2 IlocTpouTh AJisi 3aIaHHON CUCTEMBI CUJT CUJIIOBOM MHOTOYTOJIbHUK.
2.3./I3MepuTh MJIMHY BEKTOpA PaBHOACHCTBYIOIICH CHIIBI U B COOTBETCTBHH C
BBIOPaHHBIM MACIITA0OM BBHIYUCIUTH €€ MOYJIb.
3 OnpenenuTs paBHOACHCTBYIONIYIO CUITY aHATUTHYECKUM METOJIOM:
3.1. [lomecutp Havamo NpPAMOYroyibHOW cucTeMbl kKoopauHaT XOY B TOYKy
MPUJIOKEHUS CUJL.
3.2.  Omnpenenuth MPOEKIIMIO PABHOJACHCTBYIONIEH CHIIBI HA OCh X;
D Fix=Fy +Fyy + Py +Fyy + Py
3.3. OnpenenuTh NPOESKIMIO PABHOIECUCTBYIOIIEH CHUJTBI HA OCh Y
D Fiy=Fy +Fy +Fy +Fpy + Fyy .

3.4. OnpenenuTh BEINYUHY BEKTOPA PAaBHOICHCTBYIOIICH CHIIBI:

Fs :\/ZFIi +ZF|\2(




3.5. OnpenenuThs HaIpaBIeHUE BEKTOPA PAaBHOACHCTBYIOIIEH CHUIIBIL:

a =arcsin > F, | Fy

4. OnpenenuTh MOrPerrHOCTh TpadhuIecKoro MeToAa

L_a::;p -100%

z

AF, =

5. ChopmynupoBaTh BBIBOJ 1O padoTe.

6. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
1).Ha3oBute criocoObI orpe/ieNicHUs] paBHOJACHCTBYIOICH CHIIBI.
2).ChopMynupyiiTe CyIIHOCTb PABHOJICUCTBYIOLIEH CUJIBI.
3).I1pu kakuX yCIOBHSIX TMPOCKIIHS CHIIBI HAa OCh Oy/IeT paBHA HYIIO?
camoii cuie?

4). ChopmynupyiTe YCIOBHOE MPABHIIO 3HAKOB MPOCKIIMU CHIIBI HA OCh.

Crtpykrypa oT4yera no padore
1.Homep u Ha3zBaHUE MPAKTHYECKON pabOTHI.
2. lens.
3.3amaHue K MpakTU4YecKor padoTe.
4. Cucrtema CXOISIINXCS CUJL.
5.0npenenenune paBHOACHCTBYIONIEH CHITbI rpad)uueCKUM METOIOM.

5.1.Macmtab nmocTpoeHus CUIOBOr0 MHOTOYTOJIbHUKA

5.2. CunoBoil MHOTOYTOJILHUK

5.3. PesynbTat rpaduueckoro Metosa.

6. OnpeneneHre paBHOACUCTBYIONIECH aHATUTUUYECKUM METOJIOM.

6.1 PacueT npoekumii cui Ha OCh X.

6.2. Pacuet BeMunHBI MPOEKIIMKA PABHOACHCTBYIOIIECH CHIIBI HA OCh X.
6.3. Pacuer npoekmuii cui Ha och Y.
6.4. PacueT BenMYMHBI IPOEKLIUU PABHOCHCTBYIOIIEH CHIIBI HA OCh Y.
6.5. PacueT BenMUMHBI MOJTYJIS BEKTOpA PaBHOACHCTBYIOIIEH CHUIIBI .

6.6.0npenenenue HanpaBiIeHUs] BEKTOPa paBHOECHCTBYIOIIEH CHJIBI.
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7.AHaM3 MOJTYYEHHBIX PE3yIbTaTOB.
8. BeiBoj o padore.

9. OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI.

IIpakTnyeckas padora Ne2.
Ha3zpanue npakTudeckoil padorsi: OnpeencHue peakuui cBa3ei.

Heab: oCBOCHME METOAMKH ONPEACIICHUS PEAKIUN CBI3€H CTEPKHEBOU
CUCTEMBI.

Ymenua  (s3nemenmoi):—MIpOBOOUTL  HECIOXKHBIE  pacyeThl  DJIEMEHTOB
KOHCTPYKIIMHM Ha ITPOYHOCTH

3nanua (akTyanusalus). - OCHOBHBIE IOHATHS TEOPETHUECKOH MEXaHHKH,
(ypaBHEHHsSI PaBHOBECHSI IUIOCKOW CHCTEMBI CXOMASIIMXCS CHJI, (OPMYJIBI st
ONpEeIEICHUS IPOEKIIMHU CUIIBI Ha OCh);

-METOAMKA ONPENEIEHUS CTATUHYECKUX HArPY30K HA 3JIEMEHTHI KOHCTPYKIIUI

-MCTOAMKA BBIITOJHCHUS OCHOBHLIX PaCuCTOB I10 TCOpCTPI‘ICCKOfI MCXAaHHKCE

Teopernueckuit MaTepuas

Cucrema cuJjl, JUHAM JEUCTBUS KOTOPBIX JI€KAT B OJIHOW IUIOCKOCTU H
MepeceKaroTCsl B OJHOM TOUKE, HA3bIBACTCS TJIOCKON CUCTEMOW CXOASIIUXCS CUIL.
VYcnoBue paBHOBecUs JJisI JaHHOM CHUCTEMbl CHJI B aHAJIIMTUUYECKON (opMe MOKHO
chopMyIMpOBaTh CIASAYIOMIUM 00pa3oM: Ilnockas cucmema cxooswuxcs cui
HAX00UMCsL 8 PABHOBECUU, eCJlU PABHOOCUCMBYIOWAS CULA CUCTEMbL PABHA HYIIIO.

CucreMa ypaBHEHU paBHOBECHUS IIOCKOU CXOASIIEHCS CUCTEMBI CUIT:

n
%:Fka:=0;

n
> Fiy =0,

Benuuuna npoexyuu cunvl Ha ocy paBHa MPOU3BEICHUIO MOAYJIS CHJIBI HA KOCUHYC
OCTPOTO yIJIa MEXJy BEKTOPOM CHJIbI M OChIO (pucyHOK 1;a). [Ipoekius criibl Ha OCh

HMEET 3HAK: NOJOHCUMENbHBLU npu 0O0UHAKOBOM HanpaejieHuyu BEKTOpA CUJIbI 1 OCH U
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ompuyamevbHblil TP HAMPABIEHUHA BEKTOpPA CHJIbI MPOTHUBOIMOJIONKHO MOJIOXKH-
TeJILHOMY HallpaBlIeHHIO ocH (pUCYHOK 1;a) Fix = F1 COS a1 ; Fax = - F2 COS B2
YacTHble ciIy4yan OonpeeeHIs MPOSKIINH CHITbI Ha OCh:

1. ecnu cuna napannenrbHa OCH, TO €€ MPOEKIHUS HA 3Ty OChb pABHA BelUYUHE
sexmopa cunvl (pucyHok 1, B); Fux °=-F4

2. ecl cwJia nepneHOuKyIsApHa OCH, TO €€ MPOEKIUs Ha ITY OChb PAGHA HYJIO

(pucyHok 1, 6): ; Fx=0

F. F o
2 o, ? 180

b U AN
| N

>
x
0) 6)
Pucynoxk 1 - [Ipoekuus cuisl Ha OCb.
B nanHOM mpakTHueckod paboTe, HMCHONb3ys YpaBHEHHS pPaBHOBECHS IUIOCKOH

CUCTEMBI CXOJAALIMXCSH CHJ,  TpeOyeTcss ONpeleNuTh pPEaKUUU [BYX MIAPHUPHO
COCJMHEHHBIX MEKAY CO00M CTEPKHEH, YAePKUBAIOLINX TPY3bI.
IIpumep. Onpenennts peakuuu CTEPKHEHR, yAEPKHUBAIOIIUX TPY3bl
F1=70xkHwu F, =100 xH (puc. 2,a).
Pewenue.

1. PaccmaTpuBaem paBHOBecue mapHupa B (puc.1,a)

Y
R, [?, :Rrurm
| B

5@;}@@1__
8 K
F

!

Pucynok 2 - Cxema pacuera K npumepy
2.0cBoboxmaem tmapHup B OT cBsazelt m m300pakaeM JEHWCTBYIOIIME HA HETO
aKTUBHBIE CUJIbI F1, o

3.3ameHuM cBsi3u ux peakuusMu R 1 Ry
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4. BpiOupaeM cUCTEMY KOOPJMHAT, COBMECTUB OCh y MO HampaBieHuto Ry (puc.2,0)
M COCTaBIsieM YpaBHEHHUS pPaBHOBECHS IS CHCTEMBI CHJI, NEHCTBYIOIIMX Ha
mapHup B:

Y Fix = F2rcos 30°— Ry cos45°=0 (1)

> Fiy =-F1 + F2-c0s60°+ Ry + Ry- cos45° =0 (2)
5. Onpenensem peakuuu crepxkueit Ry u Ry, kH:

N3 ypauenus (1)

R - F, - cos 30° _ 100- 0,866

X - =122xH
cos 45 0,707

[Toxcrasnsis HailneHHoe 3HaUeHue R1 B ypaBHeHue (2), moiaydaeM
R,=F,—F,-sin30° —R, -sin 45" = 70—100-0,5—122-0,707 = —66,6xH
3HaK MUHYC Tiepe] 3HaueHueM R, yka3pIBaeT Ha TO, YTO MEPBOHAYAIILHO BHIOpaAaHHOE
HaIlpaBJICHUE PEaKIMKM HEBEPHO, CIICTYET HAIPaBUTh PEAKIHNI0 R, B TPOTHBOITOIOXK-
HYIO CTOPOHY, T.¢. K ImapHupy B (Ha puc. 2,0) (McTHHHOE HampaBiicHHe peakiuuu R
MOKA3aHO MITPUXOBBIM BEKTOPOM).
6. [IpoBepsieM MPaBUIILHOCTH MOTYYEHHBIX Pe3yJbTaTOB, BEIOPAB HOBOE PaCIOJIOKe-
Hue oceit koopauHat X1, Y1 (puc. 2, B). OTHOCUTETHLHO ATUX OCEU COCTaBIIIEM ypaB-
HeHus paBHOBecus: XFix=— R, €0545°+F,-cos 15°—F;-cos45°=0, (3)
2Fiyn = Ri—F1cos45°— Rycos45° — F; «cos75°=0. (4)

N3 ypaHenuss (3) Haxogum

_F,-cos15 —F -cos45" 100-0,965-70-0,707
C0s 45° 0,707

R, — 66,6xH

[ToncraBnsst HaiineHHoe 3HaueHue R, B ypaBHeHue (4), momydaem
R1=70-0,707 + 66,6- 0,707 + 100 -0,258 = 122 kH
3HaueHusa peakiuil R1 u Ry, monyuyeHHble nipu penienuu ypaBHeHuu (1) u (2),
COBIIAJIAIOT 10 BEJIMYMHE U HANIPABJICHUIO CO 3HAYEHUSMU, HAUJICHHBIMU W3 YpaBHE-

Hui (3) u (4), cremoBarenbHO, 33jJaya pelIeHa IPABUIBHO.

13



3ajanne K NpPaKTH4YecKod padore:

(pucyHok 3).

Xo/1 BbINOJTHEHHUSI PA0OTHI:

Onpenenutby peakuuu CTEpKHEU

1. OHpCI[eJ'II/ITB HUCXOAHBIC AAHHBIC JId pa6OTBI, B COOTBCTCTBHEC CO CBOUM

BapuaHTOM (Tabnuua 1).

Ta6muna 1 — McxoaHbie TaHHBIE K TPAKTHYECKOHN padoTe.

Ne No F1 Fo Ne No F1 Fo
BapuaHTa | cxembl | KH kH BapuaHTa | cxembl | KH xH
1 2 3 4 14 2 3 4
2 1 2 3 15 4 20 22
3 2 4 3) 16 5 2 4
4 3 6 7 17 6 5 6
) 4 8 9 18 7 8 4
6 3) 10 11 19 8 12 15
7 6 20 30 20 9 2 3
8 7 22 24 21 10 4 5
9 8 8 10 22 1 7 8
10 9 3) 6 23 2 12 10
11 10 4 7 24 3 6 8
12 1 10 12 25 4 2 5
13 2 8 10 26 5 3 5
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Pucynok 3 - Cxembl CTep)KHEH K MPaKTUYECKOM padoTe

2. BriOpatb Teno (TOYKY), paBHOBECHE KOTOPOTO CIEAYET pacCMaTpHUBAaTh.

3. OcBOOOUTH TENO OT CBA3EH M M300pa3uTh JEHCTBYIONIUE HA HETO aKTUBHBIC
CHJIBl M PEAKI[NH OTOPOIIEHHBIX CBS3EH.

4. BpiOpaTh OCH KOOPIAMHAT M COCTABUTH YPaBHEHHUS PABHOBECHS, M CIONB3Ys
yYpaBHEHUS PABHOBECHSI CUCTEMBI CXOSIIUXCS CHIL.

5. OmpenenuTh peakuuu CTEpXKHEW U3 pEIICHHS YKAa3aHHOM CHCTEMbI
YPaBHEHUU.

6. IIpoBepuTh MPaBUILHOCTD MOJTYYEHHBIX PE3YIbTATOB

7.Cnenatb BBIBOJ IO paboTe.

8. OTBETUTH HAa KOHTPOJIbHBIE BOMPOCHI:
15



1).Kakas cucrema cuil Ha3bIBa€TCsl TUIOCKOUM CXOAIIEHCS?

2). 3anuiute GOPMYJIIBI JIJIs1 OTIPEACICHHS MPOEKIIMU CUJTBI HA OCh.

3). Ilpn KakuX yCIOBHSIX MPOEKIUS CHIIBI Ha OCh OYyAET paBHA HYJIIO? BEIHYMHE
CHUJIBI?

4). ChopmynupyiTe yCIOBHOE MTPABHIIO 3HAKOB MPOCKIIMU CHITBI HA OCh.

5).3anuIuTe yCiIOBUE U YPaBHEHUSI PABHOBECHUS MIJIOCKOM CXOSIIENUCS CUCTEMBI CHUII.

CTpykTypa oT4eTa Mo NpaKkTH4ecKou padore
1. Homep 1 Ha3BaHHE MPaKTUYECKON PabOTHI

2. llensb:

3. 3anaHue:

4 Cxema Harpy>KeHusl.

5 Pacuernas cxema.

6 YpaBHEHUS paBHOBECHS.

7 TlpoBepka MpaBUIBLHOCTH PEIICHMUS.

8 OtBer.

9 BeBo1 IO padore.

10 OTBeThI Ha KOHTPOJILHBIE BOTIPOCHI.

IIpakTunueckas padora Ne3.

Ha3Banue npakruyeckoii padornl: OnpeaeneHue peakiuii onop 0agsouHbIX
CUCTEM.

Hean: ®dopmMupoBaHHE€ YMEHHI BBINOJHATH pPacyeT pEaKUUi CBsized 2-X
OTIOPHOM U KOHCOJIBHOM 0ajIoK.

Ymenusn:(snemenmol):—MIpOBOIUTH ~ HECIOXKHBIC  pacyeThl  JJIEMEHTOB
KOHCTPYKIIUH Ha IPOYHOCTH (OIMpe/IeICHUe Harpy30K B OMIOPax OAJIOYHBIX CHCTEM);

3uanua (akmyanuzayusi): - OCHOBHBIE MTOHSATUSI TEOPETUUECKON MEXaHUKHU

-METOJIMKa OIpPEACNICHUs CTATUYECKUX HArPy30K Ha 3JIEMEHThI KOHCTPYKIUN

- BBIIIOJIHCHHUEC OCHOBHBLIX PACYCTOB I10 TCOpCTH‘ICCKOﬁ MECXaHHKC
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Teoperuuyeckuii MmaTrepuast
banka- neranb, BHINOTHEHHAs B BUJE IPSIMOJIMHEWHOTO Opyca ¢ OJIHOM onopou
(>kecTkas 3azienKa, puc. 1B ) uiau AByMs MIAPHUPHBIMU OMIOPAMU: IIAPHUPHO MOJIBUXK-

HOM (puc.10), ¥ MapHUPHO HENOABIKHON(pHrcla).

Ra
MR/ MR - peakTUBHBIIi MOMEHT
A . Rax S % ‘ Rex )
%C \ > X(Z?
Pucynok la - [llapaupHOo-HENOABUKHAS Pucynok 1B - XXecrtkas 3anenka
oropa
A .S B oy

Pucynox16 - [llapuupHo-niogBrxKHas oriopa
BHreniaue cuitel (Harpy3ku), IeicTByromme Ha Oanky (puc.3):
a) F- cocpenoroueHnas cuia, npuiiokeHHas B (1) D (puc. 3);
0) M- cocpenoroueHHbI MOMEHT napsl cui B (+) C (puc.3) ;
B) paBHOMEPHO pacrpejieiieHHas Harpy3ka, MHTEHCUBHOCTRIO (] Ha yyacTke CB;
IIPU PELIEHUH 33]1a4 3Ty Harpy3Ky 3aMEHSI0T paBHOAEHCTBYoLIEH Fq, nMeromieit
HaIMpaBJIEHUE HArPY3KH, PUIIOKEHHOW MOCEPEANHE IJTMHBI IEUCTBUS HATPY3KU

Fq=q - (puc2);

q

|
t
&2 &2
y4 / /
7 7 A £

4 = D C
¢ Y eaaa
Pucynok 2 - PaBHOMEpHO Pucynok 3 - Harpy3ka, neictByromas
pacrpeneneHHas Harpyska. Ha Oanky
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Cuny F, npuioxeHHY0 MO YIJIOM K OCH OaJIKH, NPHU PEIIeHUHU 3a/1a4 Heo0Xxo-
JTUMO Pa3JIOkKUTh Ha 2 B3aUMHO MEPIIEHIUKYIISIPHbIE COCTAaBJISIONIUE:

Fx=F - cos a; Fy=F - cos B (puc.4)

X(Z?

PucyHok 4 - Pa3noxeHue Cuiibl Ha COCTaBIISIOIINE
B 3agaydax, npeyio;)KeHHbBIX B IaHHOM PAKTUYECKON paboTe, Ha OalKy JAeMCTBYyeT
IUIOCKasl IPOU3BOJIBHO PACIONIOKEHHAs! cucTeMa CUIT (AKTUBHBIX U PEaKTUBHBIX). Jl7st
OTIpe/IeNICHUs peaklUii Oop HEOOXOIUMO COCTaBUTh YPaBHEHUS paBHOBECHSI.

B03MOKHBI 1J151 IJIOCKOM MPOU3BOJIBHON CHCTEMBI CUJI TPU (POPMBI ypaBHEHUI paB-

HOBECH:
Y Fu=0 % Ma (Fi)=0 T M (Fi)=0
1 popma: ¥ Fiy=0 2 opma: ¥ Ms(F)=0 3 gopma: Y Ms(Fi)=0
T Ms (Fi)=0 % Fu=0 T Mc (Fi)=0

Jlyist perieHust 3a/1a4 B IPaKTUYECKON paboTe pekoMeHayeTcs 2 —as popma ypas-
HEHUU paBHOBecus. il cocTaBlIeHUs ypaBHEHUN paBHOBECUSI HEOOXOIUMO YMETh
OTIPEAEIIATH MPOECKIUIO CUIIBI HA OCH KOOPJIUHAT.

[Ipoekuust cusbl Ha OCh paBHA MMPOU3BEACHUIO BETMYMHBI CHIIBI (MOTYJIs) Ha
KOCHUHYC 0CMp0o20 yTila MKy HApPaBJIEHUEM CUJIbl U HAIIPABJICHUEM OCH.
YacTtHble ciyyau ONpeneseH s MPOEKIINH CUJIbl Ha OCh:
a) ecmu F Il X, To Fx = F;
b) ecmu FL X o F, = 0.
VY cnoBHOE MpaBUiIO 3HAKOB MPOEKIIMH CUJIbI Ha OCh!
-ripoexius (+), eciy HarpaBJICHHE CHIIBI COBIAACT C MMOJIOKUTEIBHBIM HAITPABIIe-

HHUEM OCH; IIPOCKIHA (-), CCJIM HAITPaBJICHUC CHUJIbI U OCHU IPOTHUBOIIOJIOKHBI.
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MOMEHT CHJIbI OTHOCUTEIBHO TOUKHU PaBCH MMPOU3BCACHNIO BEJINYNHDBI CHUJIbI

Ha IJ1eYO: Ma(F) =F - /AK/  (pucyHok 5),
rae AK — naeuo cunvl — Kparyaiiniee pacctosiHue ot (*) A 10 JIMHUK JEHCTBUS CUJIBI.

[TpaBHIO 3HAKOB MOMEHTA CHJIbI OTHOCHTEIBHO TOUKH
MOMEHT cuiIbl (+), ecii F cTpeMHTCs TOBEPHYTH TEJIO IO YaCOBOM CTPEIIKE.
MOMEHT CHJIBI ( -) , €CJIM MMPOTHB YACOBOM CTPEIIKU BOKPYT TOYKH A.
Yacrueiii ciayqait: Mg(F) = 0, ecim
JIMHMS ICHCTBUS CHIIBI IIPOXOJIUT Yepe3

Touky K.

Pucynok 5 - BpamarenbHoe neicTsue
cuibl F BOKpyT TOuku A.
3. PaccMOTpUM HECKOJIBKO IPUMEPOB.
3.1 Ilpumep Nel.
OrnpenenuTh ONOPHBIE PEAKIMH IBYX OMOPHOU Oanku (PUCYHOK 7)

y

<

AT F q
300
/| ;;
) M=8KkH*m
3um 25 F=12kH
gq=6kH/m
1,25 1,25
A
Ye
RXa
A B %
R Ya Faq

Pucynok 6 - Pacuetnas cxema k npumepy 1.
3.1.1.3ameHa paBHOMEPHO-pPACIIPEACIICHHON HArpy3KH COCPEIOTOUCHHOMN
cuioi Fq.
FQ=q-1=6-2.5=15(xH)
3.1.2.Pa3noxeHnre HaKJIIOHHOW ciibl F Ha IBE COCTaBIISIOIIHE:
Fx=F-c0s30°=12-0.86=10,32(xH)
Fy=F-c0s60°=12-0,5=6(xH)
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3.1.3.Bb100p 1os10KeHus MPSMOYTOJIbHONW CUCTEMBI KOOP/IUHAT.
3.1.4.0003HaueHnEe XapaKTEPHBIX TOYEK.
3.1.5.3aMeHa CBS3M UX PEaKIUIMU.
3.1.6.CocraBiieHrie ypaBHEHU paBHOBECHSI.
> Fix=-Rwa+Fx=0
>Ma=M+F,-AC-Ry-AB+F,-AD =0
>Mg=M+ Rys AB-F,-CB+F;-BD=0
3.1.7.BprancneHne OnopHbIX PEeaKIIHi.
Rxa=Fx=10,32xH
RYs= M+F.AC+F,AD=  8+6-3+15-6,25= 23 95kH

AB 5
RYr= FCB-M-F:BD=  6-2-8-15-1,25= -2,95kH
AB 5

Ecnu nony4eHHas peakiusi HIMeeT 3HaK ( -), TO cJeyeT CMEHUTh HaIllPaBJICHUE
OTIOPHOM peakInyi Ha MPOTHBOIIOIOKHOE.
3.1.8.ITpoBepka: gokazarb, 4To ) Fiy =0
> Fix= Rya- Fy + Ryg - Fq = -2,95-6+23,95-15 = 23,95 -23,95=0
BriBox: pemienne BEpHO.

3.1.9.01BeT: Rxa=10.32xH; Rya=2.95kH; Rvyg =23.95kH
3.2. IlIpumep Ne2.

OnpenenuTh OMOPHBIC PEAKIIMH JKECTKO 3aImeMiIeHHo O6anku. Tpedyercs

onpenenutb: Rya Rya Mg (pucyHnok 8)
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M=10kH*m
l F=8kH
i Y ' q=5kH/M
) Iu JA]
< I AT >

Rxa4 Rva F F >

A < - X
MR A B D

Pucynox 7- PacuetHas cxema k npumepy 2.
3.2.1.3ameHa paBHOMEPHO — paclpeeIeHHO Harpy3ku cuioit Fq
Fg=g-¢=5-2=10xH
3.2.2.Bp100p Mon0KEHUs MPSIMOYTOJIBHON CUCTEMbI KOOPAMHAT.
3.2.3.3ameHa cBs3u peakiusamu cBsizeil Rya Rya Mg
3.2.4.CocraBiicHIE ypaBHEHUH PaBHOBECHSI.
> Fx= Rxa=0
> Fy= Rwa—F-Fg=0
>Ma=Mg +FAB+ Fqg-AC-M=0
3.2.5.BprancneHne onopHbIX pEeaKIIHid.
Rxa=0
Rya = F+ Fq= 8+10=18kH
Mgr=F-AB + F4- AC— M = §-2+104-10 = 46 kH
3.2.6.ITpoBepka: nokasarb, uto », Mg =0
>Mg=-Mr+Rya-AB+Fq-BC-M=-46+18 -2 +10 -2 - 10=56 - 56=0
BriBox: perienue BepHO
3.2.7.01BeT: Rxa =0; Rya = 18kH; Mg = 46 kHMm
3aaHue K NpakTu4eckoii padore: OnpenenuTh peakiiuu cBs3ei 0aok, Harpy-
KEHHBIX IJIOCKOW CUCTEMON MPOU3BOIBHO PACTIONOKEHHBIX CHJI, TPUBEACHHBIX Ha

pHUCYHKe 8.
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Xoj BbINOJTHEHUS PA0OThI
1. Onpenenuts UCXOIHBIC JaHHBIE ISl pa0OThI, B COOTBETCTBUE CO CBOMM

BapuaHTOM (Tabnuma 1).

Tabmuua 1 - Ucxonusle naHuble K 3agagaM Ne 1,2

Ne No cxeMbl Fi1, kH Fa, kH Fs, kH My, kHwm Mz,
BapHaHTa kHm
1 1 4 15 10 3 15
2 2 6 10 8 6 18
3 3 8 6 11 7 20
4 4 10 9 17 8 2
5 5 12 14 24 9 6
6 6 15 17 28 10 15
7 7 16 20 3 11 12
8 8 19 4 15 12 7
9 9 20 30 25 13 9
10 10 25 32 13 14 10
11 1 6 25 6 2 15
12 2 32 10 7 4 6
13 3 35 12 8 6 12
14 4 20 18 9 18 5
15 5 14 10 12 8 7
16 6 15 9 7 10 11
17 7 7 6 19 12 10
18 8 3 11 20 15 5
19 9 5 9 2 9 6
20 10 16 20 24 10 9
21 1 3 5 6 4 25
22 2 7 13 8 10 4
23 3 12 10 32 5 7
24 4 9 14 28 13 6
25 5 25 18 23 11 9
26 6 20 16 24 10 5
Fi1 '»17 l Fs )&3—\
A
1 787 - Im In A
om0 I Ez I f
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Pucynok 8 - Cxembl HarpyxeHus K 3agadam Ne 1.2
2.1300pa3uth O0anky ¢ 3aJJaHHBIMU Harpy3kamu ¢ yKa3aHUEM WX MOJyJIeH B
COOTBETCTBHH C BApHAHTOM.
3.CoCTaBUTh PACUETHYIO CXEMY:
3.1.BriOpaTh ocu KOOpAMHAT X U Y, COBMECTHB OCh X C OaJIKOM, a OCh y

NEPIEHINKYJIIPHO OCH X.
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3.2..PaBHOMEPHO pacnpeieIEHHYI0 Harpy3Ky 3aMEHUTh €€ paBHOJIEHCTBYIOIIEH
Fq.
3.3.0¢cB060IUTH OaJIKy OT OTIOpP W 3aMEHUTH UX PEAKIUSIMU CBS3EH.
4.CocTaBUTh YpaBHEHHS pABHOBECHE CTATUKH JIJIsi TPOU3BOJIBHOW CUCTEMBI CHII
TaK, 4TOOBI B K&XKJIOM M3 YpaBHEHUN ObLIa OJHA HEU3BECTHAS PEAKIIUS CBSI3U.
5.IIpoBepuTth NPaBUIBLHOCTH OMPEACICHUS PEAKIIUI OTIOp YPaBHEHUSIMU
paBHOBECHSI, KOTOPbIEC HE UCIIOJIb30BAIKCH JIJISl PEIICHUS 3aa4H.
6.CdhopmynupoBaTh BEIBOJ IO padoTe.
7.OTBETUTH HA KOHTPOJIbHBIE BOITPOCHI:
1).3anuinTe ypaBHCHHS PABHOBECHS ISl TUTOCKOM MTPOU3BOJILHOM CUCTEMBbI CHIL.
2).3amummre GopMyITy JJIs ONPeAeICHUS MOMEHTA CHITbl OTHOCUTEIBHO TOYKH.
3). IIpu KaKOM yCIIOBUH MOMEHT CHJIBI OTHOCUTEIBLHO TOYKHU OyIET paBeH HYJIIO?
4). ChopmyaupyiiTe yCIOBHOE TPABHIO 3HAKOB MOMEHTA CHJIBI OTHOCHUTEIBHO
TOYKH.
5).3aMeHHTE paBHOMEPHO PACIIPEICICHHYIO HAIPy3Ky COCPEIOTOUYCHHON CUIION U

OTIPENICIIUTE PACCTOSHUE OT TOYKU €€ MPUJIOKEHHUS 10 TOUKHU A.

6 M
g=4xH/M™M
A
B
TTTITTT 10 m
6).Onpenennte peaKTUBHBIA MOMEHT B 3aJICIIKE.
m=25kH-M

15kH 20xkH

°

45 o 40xH
T~

2m 2m 2m 2m

/e

CrtpykTypa oT4eTa 10 NPAaKTH4YeCKOM padore:.
1.Homep u Ha3BaHME MPAKTHUECKOM PAOOTHI
2.1lenb:
3.3amaHue K mpakTU4eCcKol padore.
4.3anaua Nel

4.1.CxeMa Harpy»eHus ¢ yKa3aHHUEeM MOJTyJIel MPUIOKEHHBIX HAPY30K.
25



4.2. PacueTHas cxema
4.3. YpaBHEeHUs1 paBHOBECHS
4.4 TIpoBepka MpaBUIBLHOCTU PEIICHUS
4.5. OTBer
5. 3agaua Ne2
5.1.Cxema HarpyXeHHs C yKa3aHHEM MOJYJIEH MPHIOKEHHBIX HArpy30K.
5.2. PacueTHas cxema
5.3. YpaBHEHUS paBHOBECHS
5.4 TIpoBepka npaBUIBHOCTU PELICHHUS
5.5. OTBer
6. BeiBog o pabote
7.OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.
IIpakTuyeckas pabora Ned
Ha3Banmne npakrudeckou padorbl: OnpeaeneHne peakiui ornop peaAyKTOpHOTro
BaJa.
Leub: oBIaIcHNE METOIUKON COCTABIEHNS W PELICHUsI CUCTEMBI YPaBHEHUN
paBHOBECHS ISl IPOCTPAHCTBEHHOM IMPOU3BOIBHON CUCTEMBI CHII.
Ymenusn (snemenmot): -IPUMEHSITH IPU aHATTU3E MEXAHHYECKOTO COCTOSIHUS
MOHATUS ¥ TEPMUHOJIOTHIO TEXHUYECKON MEXAHUKMU;
-aHAJIM3UPOBATH KOHCTPYKIIUU, 3aMEHSTh pealibHbIN 00BEKT PACUETHON CXEMOMH;
-BBIJIETISATh U3 CUCTEMBI TEJ1 PACCMATPUBAEMOE TEJIO U CUIIbI, IEUCTBYIOIINE Ha
HETo
3nanusa (axmyanuzayus):- OCHOBHBIC MOHSATHS TEOPETHUYSCKON MEXaHUKH;
-METOJIMKA BBIMOJIHEHUSI OCHOBHBIX PACUETOB 110 TEOPETUUYECKON MEXaHUKE;
-METOJMKA ONPENEIECHUS CTATUYECKUX HATPY30K HA JIEMEHTBI KOHCTPYKLUI
Teopernuecknii maTepuaJl.
[IpocTpancTBeHHAsI MPOU3BOJIbHAS CUCTEMA CUJT — 3TO CUCTEMa CHJI, JIMHUM JIEHCT-
BHsI KOTOPBIX PACIIOJIOKEHBI B PA3HBIX IJIOCKOCTSIX U HE IEPECEKAIOTCS B OJTHOM TOY-
ke. BpamaTenbHas cnocoOOHOCTh CHITBI OTHOCUTENIBHO OCH OLIEHUBAETCS €€ MOMEH-

TOM.
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Momenm cunvl omuocumenbHO MOUKU ONpedensencss MOMEHMOM NPOEKYUU Cu-
JIbl HA NJIOCKOCMb , NEPNEHOUKYIAPHYIO OCU, OMHOCUMENTbHO MOYKU Nepecederusl 0cu
u nrockocmu (puc la).
Myen = nipF-a,
rae npF —mpoekims CHITbl Ha TUIOCKOCTh , IEPIICHIUKYIISIPHOM OCH,
a — JUIMHA TIePIICHIUKYIISIpa, OMYIIEHHOTO U3 TOYKH MePECEUCHUS OCH U TFIOCKOCTH

Ha IIPOCKIHIO CHUJIbI Ha IINIOCKOCTD.

®|o
F

o
a
90
npF
a)

o

F,
F, o
6)'

PI/ICYHOK 1 - MOMEHT CHUJIBI OTHOCUTEIILHO OCH

i}

— X

MOMEHT CHIJIBI OTHOCUTEIFHO OCH CUYUTAETCS MOJIOKUTEIBHBIM, €CJIA CUJIa CTpe-
MUTCS IOBEPHYTH a0COJIIOTHO TBEPAOE TEJO M0 YaCOBOW CTPENKE MPH B3TIISE C T0-
JIO’KUTETTLHOTO KOHI[A OCH.

Ecnu nunMs cunsl napanienvra ocu unu nepecekaem ocb, TO MOMEHM CUIBI
OTHOCUTEJILHO OCHU pagen Hy/io (puc.10).

[TpocTpancTBeHHAs TPOM3BOJIBHAS CHCTEMa CUIT TP MPUBEIACHHUH K IIEHTPY 3aMe-
HSETCS TJIABHBIM BEKTOPOM Fr;, paBHBIM BEKTOPHOW CyMME IMPHBEICHHBIX CHJI U
TJIABHBIM MOMEHTOM M;,;, paBHBIM aJreOpandecKkoil CyMMe MOMEHTOB ITPHUBOIUMBIX
CHJI OTHOCHUTEIILHO IIEHTPa MPUBEIACHHS.

[IpocTpancTBeHHAsI MPOU3BOJIbHAS CUCTEMA CUJT HAXOJUTCS B PABHOBECUU TIPH yC-
noBuu: Fr; = 0; M, = 0.

B cnyuae paBHOBecHS BHIMONTHSIIOTCS 6 ypaBHEHUH paBHOBECHSI:

IMix =0; EM;=0; =Miz =0; XFix=0; ZXFiy=0; ZXFiz=0.
IIpumep pacuyera
3aganue: Ha Bas ecTKO HaCa)KCHBI IIKUB M KOJIECO, HATPY>KEHHBIC KaK MOKa3aHO Ha
cxeme (pucyHok 2). Ompemenuth cwibl Fp, Fp= 0,4F,, a Takke peaknuu

IMOAIINITHHUKOB.
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Pucynok 2 - PacueTHas cxema peJlyKTOpPHOTO Bajia

1.Crpoenmpyem cxeMy Harpyke€HHsi B IUIOCKOCTb, NEPHEHAUKYJSIPHYIO OcH Z

(puc.3) 1 cocTaBUM ypaBHEHHE PaBHOBECHS:

2F =4xH

A

Pucynok 3 - [Ipoekuust cXeMbl Harpy»€eHusl B IIJIOCKOCTh Locuz

>Miz =X Mx=0; (puc.3)

_Fz.ﬁ_g.@Jrz.z.@:o;
2 2 2
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~F,-12=60-120;

£ _ =60 _

, —T—S(KH); F,=04F,=04-5=2(xH)

2. ChnpoenupyeM CXeMy HarpyXeHus B IUIOCKOCTb, HEPHEHAUKYISAPHYIO OCH X

(puc.2,cxeMa 2) ¥ COCTABUM ypaBHEHUs paBHOBecHus: *M,=0; IM,'=0
IM_ =3M,=0;  2:160 - 6-360 - Ry;-520=0;
- Ry;520 = -320+2160;
Ryn=-3,54 (xH)
XMy =0; Rya520 - 2:360 =6 -160 = 0;
Rya520 =720 - 960;
Rya =-0,46 (xH)
3.IIpoBepka mpaBUILHOCTH perieHus (pucyHok?2,cxema?): JlokasaTe, 4To
YFyv=0; -046-2+6-354=0.
Peakiuu Ry, Rya onpenenens BepHO.
4. CrmpoenupyeM cxeMmMy Harpy>KeHusi B IUIOCKOCTh, MEPIEHANKYISAPHYIO ocu Y
(puc.2, cxema 3) ¥ COCTaBUM ypaBHeHHs paBHOBecus: *M,=0; TM,'=0:
XM= XM, =0; 5:160 + Rxy -520 = 0;
Rxx =-1,54 (kH) ;
XMy =0; -Rxa-520-5-360=0;
Rxa =-3,46 (xH)
5. [IpoBepka NpaBUIIBLHOCTHU pelIeHUs! (PUCYHOKZ,cxemMa3l):
Jloka3atsp, uto XF;x = 0; -3,46 +5 - 1,54 = 0.
Peakuuu Rxj, Rxa onpeneneHsl BepHO.
3aganue K mpakTu4yeckoil padore: Ha Baym jKecTKO HacaXeHBI IIKMB W KOJIECO,
Harpy>KCHHbIE KaK MOKa3aHo Ha cxeme (pucyHok4). Onpenenuth cuibl F2, Fo= 0,4F;,
a TaK)Ke PEaKIUHU TOAITUITHUKOB,
Xoj BbINOJTHEHUSI PadOTHhI.
1.0npenenuth UCXOIHBIE TaHHbBIE JJ11 PaOO0ThI, B COOTBETCTBUE CO CBOMM BapHaH-

ToM (Tabnwmma 1).
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Ta6nuna 1 - Mcxoauble JaHHBIE K TPAKTHYECKON padboTe

Ne No F1, Ne No F1, Ne No Fi,

BAPMAHTA | CXEMBbI kH | BapmanTa | cxembl kH | BapmanTa | cXxembl kH
1 1 2 11 1 3 21 1 1
2 2 4 12 2 5 2 2 4
3 3 6 13 3 7 23 3 3
4 4 8 14 4 9 24 4 6
3) 5 10 15 5} 4 25 5} 4
6 6 1 16 6 1 26 6 8
7 7 3 17 7 6 27 7 2
8 8 5 18 8 4 28 8 1
9 9 7 19 9 3 29 9 5
10 9 2 4

Pucynox 4 - Cxembl Harpy>XeHus K pakTUYecKor padoTe

2.BBIOTHUTE cXeMy HarpyKeHHsI.

3.BrIOpaTh MOI0KEHHE MPAMOYTOJIBHBIX CHCTEM KoopauHat: XZVY, X'ZY!,
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4.CBsI31 3aMEHUTD UX PEAKLIUIMHU.
5.CrpoeKTUPOBaTh CXEMY B INTIOCKOCTb NEPIEHIUKYIISIPHYIO OCH Z.
6.CocTaBuTh ypaBHeHHE paBHOBecHs: XMiz = 0 u onpenenuTh cuibl Fa, Fro.
7.CrIpoeKTHPOBATh CXEMY B IIJIOCKOCTh NEPIIEHANKYIIAPHYIO OCH X.
8.CocTaBUTh ypaBHEHUE PABHOBECHS JJIsI CUCTEMBI CHJI B BEPTHKAIBHOM TIOCKOC-
TH Y ONPEJEIUTh PEAKIIUU CBS3EH.
9.BBINOTHUTH NPOBEPKY NMPABMIIBHOCTH ONPEIEIICHUS PEAKINI B BEPTUKAIBHON
MJIOCKOCTH, JOKa3aB, uTo XFiy=0.
10.CnpoekTupoBath CXeMy B IUIOCKOCTb NEPIEHAUKYIISIPHYIO OcH Y.
11.CocraBuTh ypaBHEHUE PAaBHOBECUS JJIsi CUCTEMBI CHJI B TOPU30HTAIILHON
IJIOCKOCTH U ONIPEAEIIUTD PEAKIINU CBA3EH .
12. BoINOJHUTE NPOBEPKY MPaBUIIBHOCTH ONPEEICHUS PEaKuil B TOPU30H-
TaJIbHOU IJIOCKOCTH, JI0Ka3aB, 4To XFix=0.
13.CdhopmynupoBath BEIBOJ IO padoTe.
14.0TBeTUTH HA KOHTPOJIBHBIE BOTIPOCHI:
1).Kak onpenenuTh rIaBHBIA BEKTOP POCTPAHCTBEHHOW POU3BOJIBLHON CHCTEMBI
CUIL.
2). Kak omnpenennTh ri1aBHbIE MOMEHT IPOCTPAHCTBEHHOW TIPOU3BOJILHOM
CHUCTEMBI CHIL
3).YkaxuTre BO3MOKHBIC BUIIBI JIBUKCHHUSI, CCITH:
a)Mrn = 0; Fru # 0;
0) Mra #0; Frn = 0;
B) Mrn #0; Fra # 0.
4).3anummTe yCIOBUSl paBHOBECHUS JJIsl IPOCTPAHCTBEHHOMW MPOU3BOJIBHOM CHC-
TEMBI CHIL.
CTpykTypa oT4eTa 10 NPpaKTHYECKOH padoTe.
1.Homep u Ha3zBaHMe MPaKTUUECKOU PabOTHI.
2.11enn
3.3amaHue K mpakTU4ecKoi pabdore.

4.CxeMa HarpyXeHus ¢ YKa3aHUEM PEeakinil CBA3el U cucTeM KoopauHaT XZVY .
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5.Pa3znoxxeHue cxemMbl HArpy>kKeHUs MO TUIOCKOCTSAM.

6.0mnpezenenue peakiuii CBs3ei B BEpTUKATBHOM MJIOCKOCTH.

7.IIpoBepka MpaBUIILHOCTH OINPENEICHUS PEAKIIMNA CBSI3€i B BEPTHKAIBHOM I1JI0C-
KOCTH.

8. Omnpesenenne peakiuii CBI3e B TOPU30HTAIBHON TIOCKOCTH.

9.IIpoBepka MpaBUILHOCTH OINPEACIICHUS PEAKIINI CBSA3EH B TOPHU30HTAITBHON
MJIOCKOCTH.

10. Ortser.

11.BriBoj 110 pabote

12.01BeTbl HA KOHTPOJIbHBIE BOIPOCHI.

IIpakTuyeckas pabora Ned
Ha3panue npakTtudeckou padorsi: OnpeneneHue NEHTPa TKECTH
COCTaBHOT'O CEUECHHUSI.
Heab: OcBOEHNE METOMKHN aHATUTUYECKOTO ONPENEIICHUS TIOJIOKEHNS LIEHTPA
TSKECTH COCTaBHBIX IJIOCKUX QUTYD.
Ymenusa (3neMeHThl): - IPOBOAUTH HECIOKHBIE PACUEThl HA IPOYHOCTh
3nanus(axmyanuzayus):- OCHOBHBIC TIOHATHUS TEOPETUICCKON MEXAHHKH;
-METOJIMKA BBIITOJHEHNSI OCHOBHBIX PACYETOB IO TEOPETUUECKON MEXAHUKE.
Teopernueckunii MaTepual.
LleHTp TsKECTH - ATO HEMATEpHAIbHAS TOYKA TEJA, K KOTOPOU MPHUIOKEHBI

cuibl TspKECTH Tena. OH MOXKET JIeKaTh B TOYKE, IJIE HET MaTEpUAIbHBIX YaCTHII,
MPUHALIEKANINX JAHHOMY TEy.

HpI/I OIIPCACIICHHUHU IIOJOXKCHHA LCHTpPA TAKCCTH AHAIUMUHYECKUM MemoooMm

HUCXOMST W3 TOrO, YTO JHOOYIO0 COCTaBHYIO IUIOCKYIO (QUIYpy MOXKHO pa3OuTh Ha
npocTeiiire reoMeTpudeckre (GUryphbl MoJI0KEHNUE HEHTPA TSKECTH KOTOPHIX MOKHO

OTIPENICIIUTH CJICTYIOIMNM 00pa30M:
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Pucynox 1 - [Tonoxenue neHTpa TaKeCTd TeOMETPUIECKUX GUryp
[Ipu pemiennu 3aaa4 UCHOJIB3YIOTCS CIIEIYIONINE MOJTOKEHUS:
-IIEHTP TSAKECTH CUMMETPUYHBIX (DUTYP HAXOJUTCSI HA OC CUMMETPUU;
- CIIO’KHBIC CEUCHUS PA3ACIIAIOTCS Ha MPOCTEHIIINE TeOMETpUIECKUe (PUTYPBI,
MOJIO’KEHUE IIEHTPA TSAKECTU KOTOPBIX U3BECTHBI;
-IIyCTOTHBIC (PUTYPBHI paccMaTPUBAIOTCS KaK YaCTh CEUCHUSI C OTPULIATEIILHOM
IJIOILA/IBIO.
3aganue K npakTu4eckoi padore: Onpenennutbs KOOPAUHATHI [IEHTPA TSHKECTH
TUTOCKOH (UTYPBI (PUCYHOK 2).
Xox BbINOJIHEHHUS Pa0OThI.
1.0Onpenenuth UCXOHBIE JaHHBIE 1JI1 pabOThI, B COOTBETCTBUE CO CBOUM
BapuaHToM (Tabnuma 1).

Tabnunal - VicxoaHbie JaHHBIE K TPAKTUYECKONH padoTe

napaMeTphl

BapuanT oxema B,MMm b,Mmm H,mm h,mMm R, MM
1 a 70 40 80 - 20
2 0 80 50 90 - 25
3 B 90 60 100 - 30
4 r 100 70 110 - 35
5 i 110 90 120 50 40
6 e 120 90 130 100 45
7 a 130 100 140 - 50
8 0 140 110 150 - 60
9 B 150 100 160 - 50
10 r 160 110 170 - 40
11 i 170 110 180 120 35
12 e 180 120 190 130 30
13 a 190 100 200 - 25
14 0 200 140 190 - 20
15 B 210 150 180 - 25
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16 r 220 160 170 - 30
17 bl 230 170 160 110 35
18 e 240 180 150 90 40
19 a 250 190 140 - 35
20 0 260 200 130 30
21 B 100 70 120 25
22 r 120 90 110 - 20
23 i 130 70 100 60 30
24 e 140 80 90 60 35
25 a 230 170 80 - 40
26 0 250 190 70 50

/
%
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%

.

4

/

b

B
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PucyHok 2 - Dcku3bl miiockux ¢puryp
2.BpruepTuTh 3cKu3 PUTrypbl B COOTBETCTBUU C 33JaHUEM.
3.Pa36uTth ¢urypy Ha npocTeilire reoMeTpuIeCcKre; moKa3aTh MOJI0KEHUE
IIEHTpa TSHKECTH KaXKI0H (UTYPHI.
4.0npeaenuTs oAU NPOCTEUINX GUryp.
5.0mpenenuTh KOOPAUHATHI IEHTPOB TSHKECTU MOTyUYEHHBIX (PUTYP OTHOCH-
TEJNBbHO BBIOpaHHOM cucTeMbl koopauHaT XOY.

6.0npenenuTh KOOPAUHATY X HEHTPA TSHKECTU BCEU (PUTYPBHI:
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XCZZAiXi /ZAi
7. Onpenenutb KOOPAUHATY Y¢ LIEHTPA TAKECTH BCEM (pUryphl:
YC = ZAi yi/ ZAi
8.YKka3aTh MoN0KEHUE LIEHTPA TAKECTH BCEW (PUTYPBI HA ICKU3E.
9. CopmynmpoBaTh BBIBOJ 11O paboTe.
10.01BeTUTH HA KOHTPOJIBLHBIE BOMTPOCHI:

1) ChopmMyaupoBaTh NOHITHE IEHTP TAKECTHU MIIOCKON PUTYPBI».
2).YKa3aTh MOJIOKCHUE IICHTPA TSHKECTH MPOCTEHIINX TeOMETPHUSCKUX
buryp: -IIPSIMOYTOJILHUKA,;

-Kpyra;
-IIOJIyKpYyTa,;
-IIPAMOYTOJIBHOTO TPEYTOJIbHUKA.
3). Kak uaMeHATCS KOOpIUHATHI IICHTPA TSIKECTH IIOCKOH (PHUTYpHI X, Ve
€CJIU YBEJIMYUTD BBICOTY (DUTYPBI MPU 33]JAHHOM MOJIOKEHUU CUCTEMBI
KOOpAUHAT?
CTpykTypa 0T4éTa 110 NPAKTHYECKOH padoTre

1. HoMep u Ha3zBaHME NMPaKTUYECKON PabOTHI.

2.1lenb.

3. 3aganue K IpPaKTUIECKOM padoTe.

4.3cku3 GUryphl ¢ yKkazaHueM pa3MepoB B COOTBETCTBHH C BAPUAHTOM.

5. Pa3z0uBKka coctaBHOM (UTyphl HA TPOCTEHIITHE:

6. Onpesenenne mwiIonaaek mpocTenmux Guryp:

7. OnpezenieHne KOOPAWHAT IIEHTPa THKECTH MPOCTEHIMX (UTYP OTHOCHUTEIHLHO
BBIOpPAHHOHN CUCTEMBI KOOPAMHAT:

8. Omnpenenenrie KOOPAUHATH X  IIEHTPA TSHKECTH BCE (PUTYPHI

9. Onpezenenne KOOPAUHATBL Y ¢ LIEHTPA TSKECTU Beer Urypol

10..BeiBox 1o padore.

11.0TBeThI Ha KOHTPOJIBHBIE BOIPOCHI.
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IIpakTueckasi padora Ne 6.

HasBanue npaktuyeckoil padotbi: [locTpoeHue >miop NpoOAOJIbHBIX CUI U

HOPMAaJIbHBIX HAIPSHKCHU.

Heab: ocBOEHUE METOIUKUA MOCTPOCHUS SIIOP MPOJOJIBHBIX CHUJI U HOPMAalb-
HBIX HaIPsOKEHUN

Ymenun (anemenmol). IPOBOIUTH HECIOXKHBIE PACUETHI DJIEMEHTOB KOHCTPYKIIHIA
Ha TPOYHOCTb.
3nanun: (axmyanuzayus) -METOIWKA BBITIOJHEHUS OCHOBHBIX pAacdeToB TI0
COTIPOTHBIICHUIO MaTEPUAJIOB;
-METO/IMKa BBIIOJHEHUS 3JIEMEHTOB KOHCTPYKLMHA Ha MPOYHOCTH (MPOJOJIbHAS
cuiia, GOpMyJIbI JUIS OTPEACNICHUs] TPOAOIbHBIX CHJI, HOPMAJIbHBIX HAMPSKEHUN U
IpaBuJIa IOCTPOEHUS S0P )

Teopernyecknii maTepuaJl.

Buemrnue cuiibl, BRI3BIBAIOIINE PACTsDKEHUE (CHKaTHe), PUIIOKEHBI BAOJIb MPO-
nonbHOM ocu Z. [Ipu pabote Opyca Ha pacTsikeHue (C’KaTue) B €ro MonepevyHoM ce-
YeHUH BO3HUKAET mpojoyibHas cuna N. [IpodonbHas cuna 6 1i0o60om nonepeunom ce-
YeHUU YUCIEHHO PABHA an2ebpaudecKkol cymme NpoeKyull Ha e2o npoooTbHYI0 OCb
gcex npunodcennvlx k ocmasuieticss yacmu gnewtnux cui. N = Fiz ocru.

IIpasuno 3uaxos ona N: mpu pacTsHKEHWH TMPOAONBbHAS CUJIAa TOJIOKUTEIbHAS, TPH
C)KaTUU — OTPULIATENIbHAS.

Onwopa npooonvbHbIX cuil — TpaduK pacrpeneacHus] TpOoAOIbHBIX CHII BIOJb
JUTUHBI Opyca.

IIpasuna nocmpoenus snopsl npodonvhsix cuin IN:

1.ITpoBoauTcst Oa3oBasi (HyseBasi) JIMHUS SIIOPHI MapajlyIeNIbHO MPOJOJIbHON

ocu Opyca.

2.bazoBas nuHUSA SMIOpPHl pa3dMBaeTCd Ha Yy4YacTKU. ['paHHIIaAMM YYacTKOB

SBIISIIOTCS TOYKH TPUJIOKEHUS BHEIIHMX HArpy30K. YYacTKH HYMEPYIOTCS om
€80000H020 KOHIIA.

3.0npenensieTcss BeIUYMHA TPOJOJBHOM CHJIBI Ha KaXIOM YYacTKe C

UCIIOIb30BAHUEM METO/1a CEYEHHUH.
36



4 TleprieHIUKYJISIpHO 0a30BOM JTMHUU OTKJIAJBIBAIOTCS MOJYYEHHbIE 3HAUYCHMS
IPOJIOJIBHBIX CUJI B MPOU3BOJILHOM MaciuTabe. Uepe3 KOHIIbI OpAMHAT MPOBO-
JATCS TIPSIMbIE JIMHUH, MPOCTABIIAIOTCS 3HAKU M BBIMOJHACTCS IITPUXOBKA TEP-
NEHAUKYJISIPHO 0a30BOi JIMHUU.

NHTEHCUBHOCTL pacnpeieneHns NPOAOJbHOM CHJIBI IO IOMEPEYHOMY

N
CEUCHUIO XapaKTEPU3YIOT HOPMANbHbIE HANPAHNCEHUS' o= (A — momanas

MOTEPEYHOT0 CEUCHHUS ).
IAniopa HopmanbHvlX Hanpsdcenuli- Tpauk pacnpeaeneHus: HopMaabHbIX
HanpspKeHUH 1o 1yiuHe Opyca.

IIpasuna nocmpoenus nopvl HOPMANLHLIX HANPANCEHUU D0
1.ITpoBonutcs 6a3oBast (HyJieBasi) JIMHUS SMIOPHI TapaieIbHO MTPOI0JILHON
ocu Opyca.
2.I'paHuIIbl y4aCTKOB AMIOPHI OMPEAETSIOTCS TOUKaMU MPHIIOKEHUS BHEIITHIX

CWJI U TOYKAMU U3MEHEHUS TIOTIEPEYHOr0 CEUECHHUS.

3.0mnpenenstorcs 3HaYCHHUs HANPSKEHUH Ha KaXX/10M U3 TOJyUYEHHBIX YYacTKOB.
3HaKk JG COOTBETCTBYET 3HaKy I M.

4. 1lepnieHAUKYJISIPHO ©A30BOM JIMHUU OTKJIAJBIBAIOTCS MOTYUYEHHbIE 3HAUECHUS
IPOAOJIBHBIX CUJI B IPOM3BOJILHOM Maciutade. Yepes KOHIIbI OpAUMHAT MPOBOJSATCS
MpsIMbIE JINHUU, TPOCTABIIIOTCS 3HAKU U BBIMOJIHAETCS IITPUXOBKA MEPIEHANKY -
JSIpHO 0A30BOM JIMHHH.

Ipumep: ITocTpouTs 3MI0PHI IPOAOJIBHBIX CUJI U HOPMAJIBHBIX HANIPSHKEHUH,
1.0Onpenenenre BeTUYUHBI MPOAOIBHBIX CUJT HA KAXK/IOM yYacCTKe:
N, =0; N, =30xkH;
N3 =30 -38 = -8(Kn);
Ns=30-38-42=-50(KH)
2.IToctpoenne DN 1o HaliIGHHBIM 3HAYCHHSIM

NPOJIOJTBHBIX CHJL.
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Pucynok 1 - Cxema k mpumepy.

3.0npeneneHne BeITUnIuHbI

S/ S P PN
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4. ITocTpoeHue 3Mopbl HOPMAIIBHBIX HAIPSKEHUM

3aganue K npakTHYeCcKoi padoTe: [[ist 3a1aHHON cXeMbl HAarpyXeHus (PUCYHOK2)

MOCTPOUTDH SIIOPEI IIPOAOJIBHBIX CHUJI 1 HOPMAJIbHBIX HaHpH)KeHI/Iﬁ

Xoa BbINOJHEHHUS PA00THI

1.0npenenuTh WMCXOJHBIE JaHHBIC IS PpabOThl, B COOTBETCTBHE CO CBOUM

BapuaHTOM (Tadiuma 1).

Ta6nuna 1 - Micxoaubie faHHBIE K TPAKTUYECKON padboTe

Ne | Cxe-| Fi, | Fo | F3, | A1 | A2 | Ne | Cxe-| F1, | Fo, | F3, | A1 | Az
Bap | Ma | kH | kH | kH |cM® [cM® | Bap | ma | xu | xH | kH | cM? | cM?
1 a 10 | 24 | 2 1 2 14 6 8 13 15 2
2 0 14 | 13| 3 |14 |19 | 15 B 7 4 16 | 14| 19
3 B 39 | 23] 4 [|19]|25| 16 r 6 8 26 | 19|25
4 r 23 | 15| 5 | 25|28 17 I 23 | 45 13 125128

5 I 15 | 24 | 6 1 2 18 e 14 | 32 | 27 | 1 2
6 e 32 4 7 (14119 19 a 24 | 24 | 28|14 |19
7 a 8 16 | 8 | 25]28| 20 0 31 14 | 24 |25 28
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8 0 5 251 9 |19]25]| 21 B 34 16 23 11925
9 B 9 30 | 10 | 1 2 22 r 5 24 15| 1 2
10 r 12 | 14 | 11 (14119 | 23 I 16 18 40 11,4119
11 i 45 | 15 | 12 |16 | 22| 24 e 17 21 24 116 | 2,2
12 e 24 6 | 13 |25]28]| 25 a 24 | 26 34 12528
13 a 23 8 |14 | 1 2 26 0 20 | 34 | 32| 1 2
- AZ Az
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Pucynox 2 - CxemMsl Harpy>keHus opyca

2.BpruepTuth cxemy Opyca ¢ yKa3aHHeM MOJyJIel YKa3aHHBIX CUJI B

COOTBETCTBUEM C BapUaHTOM (PUCYHOKZ2).

3. [locTpouTh 3MIOPY MPOIOIABHBIX CHUII:

3.1.pa36uTh 6a30BYIO JIMHUIO MIOPHI HA YYACTKH C MOCIEAYIOMEH UX

HyMepalue oT CBOOOJHOr0 KOHIIA;

3.2.ompeaenuTh BEIUUYUHY TIPOJOJIBHON CHUIIbI HA KaXKJIOM YUYaCTKE;

3.3.0TI0XKUTH IMMOJIYUYCHHBIC 3HAYCHUS OPAUHAT U COCAUHUTD UX IIPAMBIMUA

JUHUSIMU, TTapajieIbHO 0a30BOM JIMHUM;

4.ITocTpouTh 3MI0OPY HOPMAJIBHBIX HAIPSKEHU:

4.1.pa36uTh 6A30BYIO JIMHHUIO MIOPHI HA YYACTKH C MOCISAYIONMEH UX

HyMepalye oT cBOOOHOTO KOHIIA;
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4.2 .onpenenuTh BEIMUYUHY HOPMAJIbHBIX HAMPSKEHUN HA KaXKIOM Y4YacTKe;
4.3.0TJIOKHUTH MOTYyYEHHbIE 3HAYEHUSI OPJIMHAT U COCTUHUTD UX MPSIMbIMU
JUHUSMHU, TTapaJijiebHO 0a30BOH JIMHUY.
5.ChopmynupoBath BbIBOJI 110 padoTe.
6.0TBEeTUTH HAa KOHTPOJIHHBIE BOMPOCHI.
1).HazoBute BHyTpeHHHE critoBbie GakTopsl (B.C.D.), Bo3HUKAaIOIIHE B
MOTIEPEYHOM CEUYEeHUU Opyca MpH PacTKEHUU.
2).Kaxk ompenensiercst BeIMYMHA TPOIOJILHON CHITBI B TOTIEPEYHOM CEUCHUH ?
3.Kak omnpenensercs BenuunHa HOPMaJIbHBIX HANPSHKEHUH B TIOOOM MONEPEYHOM
CEYeHUun?
4).Kakoit muHIer 1300payKar0TCsI SMIOPHI IPOIOIBHBIX CHUIT U HOPMATBHBIX
HaTpsHKECHUN ?
5).B kakux ce4eHUsIX SII0Pa HOPMATBHBIX HANPSHKEHHUI CKaYKO00pa3HO U3MEHSIET
CBOE 3HaUCHUE?
6).Kak mpoBepuTh MPaBUIILHOCTh TOCTPOCHUS MIOPHI MIPOJAOJILHBIX CHII?
7).Kak onpenienuTh BeIUUYUHY a0COJIFOTHOTO Y/UTHHEHUS OTICIBHOTO yJacTKa?
CTpykTypa oT4eTa o NpaKkTu4ieckou padore
1.Homep u Ha3BaHKE NMPAKTHUECKOW PaOOTHI
2.1lenn.
3.3aganue K mpakTU4YecKon padbore
4.CxeMa HarpyXeHusl.
5.0npenenenue NpoAOIbHBIX CUJI Ha KAaXJI0M YYaCTKE U IOCTPOECHHE SITIOPbI
IIPOJIOJIBHBIX CHIL
6.0mnpenenenrie HOpMaIbHBIX HAPSHDKEHUM HAa KaXKJIOM YYaCTKe U MOCTPOEHUE
AMIOPbl HOPMATbHBIX HAMPSHKEHUH.
7.0npeneneHne yIJTMHEHUN OTISTBbHBIX YU4aCTKOB Opyca.
8.0mnpenaenenue yaJIMHEHHS BCEro Opyca.
9. OtBer.
10..BreiBoj 110 pabore.

11. OTBeTHI Ha KOHTPOJIBHBIE BOIPOCHI.
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IpakTueckasi padora Ne/
Ha3Banue npakruyeckou padoTbl: PacyeTsl 31eMEHTOB KOHCTPYKIIMM Ha
IIPOYHOCTB U JKECTKOCTH IIPU PACTSHKCHHUH, CKATUU.
Hean: OcBoeHNE METOIMKH pacyeTa 3JIEMEHTOB KOHCTPYKIMU HA IPOYHOCTh U
KECTKOCTb IIPU PACTSHKEHUHN, CKATHH.
Ymenua:- -npuMeHsTh NpU aHAIN3€ MEXaHUYECKOTO COCTOSIHUSI TEPMUHOJIOTHIO
TEXHUYCCKOM MEXaHUKHU;
-OIIPEAEIIATh XapaKTep HArPYKEHUS U HAIIPSHKEHHOE COCTOSIHUE 3JIEMEHTA
KOHCTPYKLUY;
-IIPOBOJIUTH HECIIOKHBIE PACUETHI JIEMEHTOB KOHCTPYKIMK HA POYHOCTH U
KECTKOCTB;
3nanusn: (axmyanuzayus) -METOJMIKA pacueTa JIEMEHTOB KOHCTPYKIIMK Ha
IIPOYHOCTbH U )KECTKOCTD MPU PACTIKEHUH, CKATHUH;
-METOJMKA OCHOBHBIX PacyeTOB IO TEOPETUYECKOW MEXAHHUKE U COIPOTUBIICHUIO
MaTEpUAJIOB .
Teopernuecknit MaTepuas
CyIHOCTB npogepounblx paCueTOB HA IPOYHOCTH JJIEMEHTOB KOHCTPYKIIMM 3aK-
JIIOYAETCS B ONPEACIICHUN BEIMYMHBI MAKCUMAJIBHBIX HAIIPSOKEHUN U B CPABHEHHUH
UX C BEJINYMHOM JTOITyCKAEMBIX HAIIPSHKEHUI B COOTBETCTBUU C YCIOBUEM IPOY-

HOCTH.

) N
Yenosue npoYHocmu npu pacmAasiCeHuu . (o} = K < [O'],

I'’TIC Omax — MAKCHUMAJIBHBIC PACUCTHBIC HAIIPSAIKCHUA, MHa,

N- mposionbHas cuiia, 3aBUCsIIas OT BHEIIHUX Harpy3ok, H;

A — IO 1b TONIEPEYHOTO CEYEHUS, MM2,

(o2
[6] — momyckaemMoe HOpMaJIbHOE HanpsbkeHue, mlla [o] = =22

TA€ Onpeny —IIPCACIIBHOC HAIIPSIKCHUE,

JJIA TIJTACTUYHBIX MAaTCPUATIOB Gppey= Or,
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JUTSL XpYTIKAX MaTepHaIOB Ouper= O,
[S]- TpeOyembIii kO3 GuUIIHEHT 3amaca MPOYHOCTH
Ha ocHOoBaHMM yCIIOBUS TPOYHOCTH MOTYT OBIThH BBIMTOJIHEHBI MPOCKTHBIN U MPOBE-

pO‘IHBIfI BHUABI paCdCTOB. CYHIHOCTL npoeKkniHoco pacucTa 3aKJIIro4acTCs B OIIPCACIIC-

N
HUU pa3MEPOB MOMNEPEYHOr0 CeYeHusA: A> o]
(o2

CyliHOCTh MPOBEPOYHOTO PACUETA MIEMEHTOB KOHCTPYKLNN HA KECTKOCTh 3aK-
JI0YaeTcs B CPaBHEHUH MaKCHUMAIIbHBIX Je(opMaliuii ¢ A0ImycKaeMbIMU JAepopma-

OUsAMMN. HpI/I PacCTAXKCHHUHN, C)KATUHU YCIOBHC ) KCCTKOCTH BBITIVEAAUT CJIICAYIOIIUM 00-

pa3oMm: abCOJIOTHOE yUIMHEHHE Opyca AC <[Ar].

[Ipumeps! BBITIOTHCHHSI.
Ilpumep 1.
[TpoBepUThH MPOYHOCTH U KECTKOCTD AJIEMEHTA KOHCTPYKIIUHU (PUCYHOK.1),

ecmn  o.=180 mlla, [S] =3, [A] = 0,14 mm; b=10mMm, h =20mm.

o0,2rm 0, 7m
70
= @ .
T
dc __ 12wl alekn_ =z | 1| o
RN
I
ly
g
@
IN(C<H)
[o |
A
40
@
Fes(H A rmrm2)
[ |
20 0,72
— -
/
/y/y/’j
AL (rr1)
—
0,02

Pucynok 1 — Cxema HarpyxeHus Kk npumepyl.

Pemenne:
1.1.0mnpenenenue mouoXeHust HanboJee ONacHOro y4acTKa
1.1.1. ITocTpoeHune 3nr0pbl MPOIOIBHBIX CHIIL:
N=2Fiocra N1=8 kH; Ny =-4xH
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1.1.2.ITocTpoenue 3mopbl HOPMAJIbHBIX HAMPSIAKECHUI.

o=—,mlla
A

8-10° _ 4.10°

O'l= =40’ 62__ —
10-20 10-20

1.1.3. Haubonee onacHsli yyacTok 1
1.2.0npenenenue BEIUYUHBI AOITYCKAEMOTO HAIIPSHKEHUS

[o]= G["Sp:er = % =60mlla

1.3.01eHKa MPOYHOCTH IJIEMEHTA KOHCTPYKIIUU: POYHOCTH 00€ecIieueHa, T.K.
omax =40MmIla < [c] =60 mlla
1.4 .1IpoBepka &KECTKOCTH
1.4.1. Onpenenenue aOCOMOTHOTO yJIMHEHUS OTACIBHBIX YYACTKOB U MOCTPOCHUE
AMIOPHI A0COTIOTHBIX YTTMHEHU: DAL

oy 0, _—20-02-10°

A =0; Al = =—0,02mn;
¢ PTE 2.10°
3
a0, =0y + 2200100 6021014 = 01200
2-10
1.4.2. makxcumasibHOE aOCOTIOTHOE YIJTMHEHUE Opyca Al =012um

1.4.3. Ouenka )ecTkocTu Al =012mm <[Az]=0,14mm , ’KECTKOCTL OOECTIEUEHA.

1.5.01BeT: NPOYHOCTD U KECTKOCTh AIEMEHTA KOHCTPYKLHUU 00ECTIEUEHbI
3ajaHne K NpaKTH4ecKoii padore:

J1st 3a1aHHOM CXEMbI HArpy>KEeHUsI POBEPUTH MPOYHOCTh U KECTKOCTh AJIEMEHTa

KoHCTpyKIK (pucyHOK 3, Tabnuia 1) .B cirydae HEBBIOTHEHUS YCIIOBHS

MIPOYHOCTH U JKECTKOCTH MPEATIOKUTH BO3MOKHbIE BApUAHThI 00eCTIeYeHHs POy -

HOCTH U KECTKOCTH.
Xo/1 BbINOJIHEHHSI PA00THI

1.3aHI/IcaTBy0HOBI/I€ 3aJla4i U UCXOAHBIC JaHHBIC B COOTBETCTBHUH C BApHMAHTOM

(Tabmumal)
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Ta6muma 1 -.Mcxognpie 1aHHBIE K TPAKTHYECKON padboTe

Pazmepnl
Fi, | Fo, | Fs, | 400 | £, [A7] | o, [Monepeunoe
Ner\rn a [S] [IOIIEPEYHOTO
kH | xH | xH M M MM mlla ceueHme
CEUEHUs, MM
1 30 |10 | 5 02|03 |04 d=56 do=48
2 16 | 15 | 10 |03 |04 | 0,2 d=58 do=52
0 KPYroBO€
3 8 | 13 |17 |05 |04 | 05 | & 240 | 4 d=70 do=62
o KOJIBIIO
4 14 |16 | 11 |03 |06 | 0,2 d=48 do=40
5 27 | 14 | 8 |06 |05 |03 d=50 do=44
6 24 111 | 6 |05 |06 | 0.2 40
7 18 |12 | 5 |06 |04 | 0.2 45
8 7 13 | 26 |06 | 0,3 |05 g 220 | 2 KpyT 50
9 12 | 20 | 36 |05 | 0,3 | 0.7 54
10 9 | 3 |16 (06 |04 ] 03 55
11 16 | 25 | 28 |05 (05|05 a= 40
12 8 |13 |14 (04 |04 |04 a= 45
13 15 | 24 | 29 |05 (03] 0,2 g’ 190 | 3 KBajpar a=48
14 14 (16 | 9 |08 (03|03 a= 50
15 18 | 27 | 31 |02 03|04 a=54
16 20 | 29 | 33 /103|051 03 b=20 h=40
17 20 | 29 |31 |04 |04 |04 b=30 h=40
0 IPSAMOYTOJIb
18 10 | 15 | 18 |05 |05 | 05 | ™ 200 | 2 b=40 h=60
© HUK
19 12 | 16 | 19 |05 | 0,3 | 0.2 b=20 h=60
20 17 | 26 | 30 {02 |05 |05 b=35 h=80
21 16 | 20 | 11 | 0,3 | 0,6 | 0.3 45
22 14 | 16 | 10 |04 | 0,6 | 0.2 35
23 17 |19 | 13 |05 |05 | 0,6 240 | 3 KpyT 45
24 20 | 18 | 12 |06 |04 | 0.3 ug’_ 50
25 13 (17| 9 | 0510 0.8 55
26 18 | 20 | 14 |06 | 1,0 | 05 300 . KPYroBOE d=68 dp=58
27 22 119 |13 10|12 |10 KOJIBIIO d=60 do=52
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2. BeimonHuTh cXxemy HarpykeHus (pUCyHoK 3).

wh
T
iy

Pucynok 3 - CxeMa Harpy»eHus K 3aJaHUIO
3. OnpenenuTh BEIMYUHY MPOJO0IBHON CHIIBI HA KAXK/IOM YYaCTKE U OCTPOUTD
AIIOPY MPOAOIBHBIX CHUIIL.
4. OnpenenuTh BEIMUYUHY HOPMAJBHBIX HAIIPSKEHUN HA KaXKIOM Y4acTKe U
MIOCTPOUTH AMIOPY HOPMATbHBIX HAMPSKCHUH.
5. Onpenenutpb NMOJI0KEHNE HauOoJIee OMACHOTO YYacTKa.
6.3amucaTh yCIIOBHME TPOYHOCTH MPHU PACTSHKEHUH, CKATUU U TIPOBEPUTH €TI0
BBINIOJIHEHHE.
7 .BBITIOJTHUTB aHAJIU3 MTOJYYEHHOIO pe3yJbTara.
8. OnpenenuTh aOCOMIOTHOE YITTMHEHUE OTJEIbHBIX YYaCTKOB U MOCTPOECHUE SIIOPHI
a0COJIIOTHBIX YUTMHEHU.
9. Ouenka >xecTkocTH Opyca.
10. ChopmynupoBath BBIBOJ 1O paboTe.
11. OTBeTUTH HA KOHTPOJIHHBIE BOMPOCHI:
1).3anummre GopMyJIBbI AJIs ONIPEASIICHUS MPOIOIBHON CHITBI 1 HOPMaJTbHBIX

HANPSHKCHUH MPU PacTsHKCHUH, COKATHH.

2).3anMIInTe yCIOBHSI MPOYHOCTH U JKECTKOCTH MPHU PACTSDKEHUH, CKATHH.

3).ChopmymupyiiTe CyIHOCTh MPOBEPOYHOTO M MMPOSKTHOTO PACYCTOB HA
MIPOYHOCTH M JKECTKOCTh MPHU PACTSHKCHUH, CIKATHU.

4).VKakuTe 1ejdb IOCTPOCHHS OMIOp MPOJOJBHBIX CHJI M  HOPMAJIbHBIX
HaIPSHKEHNUU.

5).ChopmymupyiiTe OCHOBHBIE NpaBUIa IOCTPOCHUS M KOHTPOJS SIIOPHI

IMPOOOJIBHBIX CHJI.
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CTpykTypa oT4eTa N0 NPAKTHYECKOH padoTe
1.Homep u HazBaHue pabOThI
2.1lenn:
3.YcnoBue 3a1auu U KICXOAHbIE JaHHBIE.
4. Cxema HarpyKeHHUs.
5. Omnpesenenre BETMUMHBI MPOAOILHOMN CHIIBI Ha KaXKJIOM YYaCTKE U TIOCTPOCHHE
AIIOPHI MPOJAOIBHBIX CHUII.
6. OmnpeneneHre BETUINHBI HOPMATBHBIX HAMPSDKCHUHA HAa KKIOM YUaCTKE U
MOCTPOEHUE IMIOPHI HOPMAJILHBIX HAMPSXKEHUN.
7. OnipeziesieHHe MOJIOKEHUSI HanboJiee OMacHOTO y4acTKa.
8.3amuch yCIIoBHS MPOYHOCTH TIPH PACTSHKEHUH, CKATHH U TTPOBEPKA €TO
BBITIOJTHEHUSI.
9.IIpoBeacHME aHAIM3a MTOTYYEHHOTO PE3yJIbTaTa.
10. Onpeneneane abCOMIOTHOTO YIJTMHEHUS OTICIBHBIX YIaCTKOB .
11. TTocTpoenue 3mropbl a0COIIOTHOTO YIJIMHEHUS Opyca.
12. OtnieHka KeCTKOCTH Opyca
13.BriBoj 110 pabore.

14.0OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI.

IpakTuyeckasi pa6ora Ne§.

Ha3panue nmpakTH4ecKoi padoThl: BeInoHeHWEe pacyeToB Ha CPe3 U CMSATHE.
Hean: OcBoeHNE METOIMKH pacyeTa Ha MPOYHOCTh DJIEMEHTOB KOHCTPYKIIHH, Pabo-
TAIOIIUX HA CPE3 U CMSITHE.

Ymenusn: - onpenensTh XxapakTep Harpy>KeHUs ¥ HaIlPsHKEHHOE COCTOSTHUE DJIEMEHTA
KOHCTPYKITUH;
-IIPOBOAMTH HECIIOKHBIC PACUEThI 2JICMEHTOB KOHCTPYKITUI Ha TIPOYHOCT;
-HCTIOJIb30BaTh CIIPABOYHYIO M HOPMATHUBHYIO IOKYMEHTAITHIO.
3nanun (akmyanuzayus):- -METOJIMKA BBIITOJHEHUS OCHOBHBIX PACUETOB IO

COIIPOTHUBJICHUIO MAaTCPHUAJIOB,
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-METO/IMKA BBITIOJIHEHUS PACUETOB JIEMEHTOB KOHCTPYKIINI Ha
IPOYHOCTH,
Teopernuecknii MaTepuaJl.

[HImoHOYHBIE COCTUHEHUS CITy>KaT JJIsi OKPYKHOU (PUKCalluu JeTajeii Ha Bajmax
M OCSIX U TIepeIaur Bpamiaronero MoMmeHTa. B OCHOBHOM IPUMEHSIOT HEHAIIPSIKEH-
HbIE COCAMHCHHUS MPU3MATHYCCKUMU IMMOHKaMU. [IIMOHKH BBITIOIHSIOT CO CKPYT-
JICHHBIMU ¥ TUTOCKUMU KoHIaMu. [1IMOHKY 3aKIaAbIBaIOT B TIa3 Baja. PazpymieHue
COCIMHUTEBHBIX JIeTaliel (00JITOB, 3aKIICTIOK, IITU(TOB, MITTOHOK), CBAPHBIX, KJce-
BBIX COCAMHEHUH, HArPY>KEHHBIX CUJIAMU, TIEPIICHAUKYJIIPHBIMU UX COOCTBEHHBIM
0CsIM, Ha3bIBAETCs cpe3om. JlaBlieHre, BOZHUKAIOIIEE MEXKITy COCTMHUTEILHBIMU JIe-
TaJsIMA U CTEHKAMH OTBEPCTHS, HA3bIBACTCS HAMPSHKEHUEM CMAMUSL Gy

Kpurepuem paboTocnocoOHOCTH COeAMHEHUS TPU3MATUYECKUMHU IIITTOHKAMHU
SBIIIIOTCS IPOYHOCTD IITIOHKU HA Cpe3 U NPOUHOCHb COeOUHeHUs Ha CMAmue.

Pa3zmepsl monepednoro cevenus mmoHku b, h u rmyOuHa masza Ha Bamy g
noa0uparoT 1Mo karanory (Tabnuma 1 ) mo nuamerpy Baja, HoTpeOHas JJIMHA IITOHKA
| onpenensercs no mmue crynuist | = ., — (5...10) MM 1 yTOYHSIETCS 1O KaTaJlory
(trabmmua 1), mmuHa crymuisl Lo, =1,5d. BreiOpanHas 1mmoHka mpoBepsieTcss Ha
MIPOYHOCTH Ha CPE3 M COSAMHEHUE HA CMSTHE.

Ycnosue IMPOYHOCTHU HIIMOHOYHOI'0 COCANMHCHUA HAa CMATHC

M o]

o —— <o
“ dh-t),
I'me M — Bparmaroruii MOMEHT; N — BBICOTA HITIOHKH; |p — pacueTHas UIMHA; I
IITIOHOK C IUIOCKUMH KOHIaMH |, = |; ayist mmoHoK ¢ 3akpyrieHHbIME KOHIIAaMU |y =
| - b; b — mmpuna mmonkwu; t; — ruyOuHa nas3a Ha Bany. JlomyckaeMoe HalpsKeHHe

CMSITHS TIPH CTAJILHON CTYIHIIE [Gey| = 130...200 MITa, npu 4yryHHOU CTYIHUIIE [Ocy]

=80 — 110 MI]a.
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Ta6nunal - [1InoHoYHBIE COSTMHEHHS C TPU3MATHYECKON MITTOHKON

'OCT23360-78

4 A-A
—’-[ b
7 - N
l N N
NN\ \\
AR y u
L -~ -
d
A I
CeucHue WIHOHKH I'aybuna nasa
[uametp Basa d A , Packa waa 1 cl:yb:n:_ Iomna /
Csbitte 12 go 17 5 5 3 2.3 10...56
s 17» 22 6 | 6 | 02504 | 351 238 14...70
> 22 30 g | 7 4 | 3.3 18...90
30 » 38 10 22..110
' 8 5 3,3
38 » 44 12 ' 28...140
> 0,4...0,6
» 44 » 50 14 9 5.5] 3,8 36...160
» 50 » 58 16 10 6 4.3 45...180
» 58 » 65 18 11 7 4.4 50...200
» 65» 75 20 12 7.5 4.9 56...220
0,6...0,8
75 » 85 22 63...250
85» 95 25 14 9 34 70...280
Mpumeuwarusa 1. [JUIMHLL IPH3IMAaTHYECKHX LWIOHOK / BBIGMpaloT U3 cienyiowero psaa: 10, 12, 14, 16,
18, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 70, 80, 90, 100, 110, 125, 140, 160, 180, 200, 220, 250.
2. TpuMep YCIOBHOMO OBO3HAYCHHMS WIOHKM MCHONHEHMs [, pasMmepnl =16 mm, A=10 mm, =50 mm: Ulnouxa
16 x10 x50 F'OCT 23360—78.

2M
VcnoBue MPOYHOCTH IIIOHKY IPU CPE3E: 7, = i < [z'cp]

e [Tcp] —IoMycKaeMoe HampshKeHue cpesa, [Tqp] = 60 ...100 MITa.
B ciiyuae HEBBINOJIHEHHS YCAOBUM IPOYHOCTH NPUHUMAIOTCS Pa3MepPhI IIIOHKHU 13
CIIEIYFOILETO Psijia, TM00 YCTAaHABIMBAIOT JIBE THAMETPAIBHO MIPOTHBOIIOIOKHBIX

IITTOHKMH.
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3aganme K npakTnyeckoii padore: [logoOpaTh pazmepsl HIMOHOYHOTO COSTUHEHUS

IpHU3MATHYECKOM IIMTOHKOM [T Bajia AuaMeTpoM d, mepenaroiero Bpamaonmi Mo-

MEHT M; IpOBEPUTH NPOYHOCTH IIITOHKHU HA CPE3 U IIPOYHOCTHh COCINHEHUS HA CMs -

THC.

XOI{ BBINIOJIHCHU A paﬁﬂTbI.

1.3aHI/IcaTb}’CHOBI/Ie 3aJ1a91 U UCXOAHBIC TAHHBIC B COOTBECTCTBHUH C BApHMAHTOM

(Tabnwuma 2)

2.Bp16paTh pa3Mepsl MONEPEYHOro CEYSHUS TOHKH 10 Ta0iuiie 2.

Ta6numa 2 - Ucxoanpie TaHHBIE K TPaAKTHUECKOM padoTe

Marepu- Marepu- Mare-
Ne M, Ne M, Ne M,
d,mMmm ai d,mMm ain d,Mmm puan
Bap. Hwm Bap. Hwm Bap. Hwm
CTyIHUIbI CTYIIHIIbI CTYIHIbI
1 25 70 10 |60 190 19 |30 80
2 [30 |75 1 [s5 |10 = (20 [35 |90 “
3 35 |80 § 12 (50 |170| ¥ [21 |38 |112 E
4 38 90 13 48 160 22 40
5 40 120 14 45 150 23 42
6 42 130 15 38 140 v 24 45 v
: : 2
7 45 180 % 16 |35 120 E 25 |48 g
8 48 170 17 38 145 © 26 50 ©
9 50 190 18 |30 115 27 | 54

3.0npenenuTh IIUHY CTYITHUIIB.

4. OHpCI[eJII/ITB JJIMHY HIIIOHKH, COTJIACOBAB €€ CO CTAHAAPTHBIM PAAOM JIJINH

(tabnuma 1).
5.IIpoBepuTh IPOYHOCTH MITTOHKH HA CPE3.
6. [IpoBepUTh MPOYHOCTH COCTMHEHHS HA CMSITHE.
7. I[IpoaHam3upoBaTh MOTYYCHHBIC PE3YIIbTATHI.
8.ChopmynupoBaTh BBIBO/I 110 paboTe.
9. OTBEeTHTH HA KOHTPOJIBHBIC BOITPOCHI:
1).Ha3Ha4yeHue u yCTpOMCTBO MITIOHOYHOTO COCIMHEHUS ?

2).Kaxum 006pa3zom 3a1at0TCst pa3Mephl IIMOHKHA?
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3).ChopmynupoBaTh KpUTEPUH PaOOTOCTIOCOOHOCTH MITIOHOYHOTO COSIMHEHUSI.

4).CyIHOCTb POBEPOUYHBIX PACUCTOB COCTUHCHHUS HA CPE3 M CMSATHE?

CTpykTypa oT4eTa o NpakTu4eckou padore

1.Homep 1 Ha3BaHME PAKTHUECKON pabOThHI

2.1lenn:

3.3amaHue K mpakTu4eckon padore.

4. VicxonHble TaHHBIE:

5.0mnpeneneHne pa3MepoB MONEPEYHOTO CEYEHUSI ITTOHKH.

6.0mnpeneneHue IIUHBI MTTOHKU.

7.IIpoBepka MPOYHOCTH IIIITOHKHA HA CPE3.

8.IIpoBepka coeAMHEHUS HA CMSITHE.

9. OneHka pe3yJbTaTOB PacueTOB.

10.BriBoA 110 pabote

11 OTBeThI Ha KOHTPOJIBHBIE BOITPOCHI.

IIpakTunyeckas padora Ne9.
Ha3Banue npakTn4yeckoil padotbl: PacyeT Bana Ha MPOYHOCTh U JKECTKOCTh MPHU
KpyYCHHUH.
Ilenw: OcBoeHUE METOIUKH PAcUETOB HA MPOYHOCTh U KECTKOCTh MPU KPYICHHH.
Ymenusa: - onpenenste xapakTep Harpy>KeHUs U HAMPSIKEHHOE COCTOSTHUE DJIEMEHTA
KOHCTPYKITUH;
-IIPOBOJINTH HECIIOKHBIC PACUETHI DJIEMEHTOB KOHCTPYKITUN HA IPOYHOCTb;

3uanua (axkmyanuzayus): - METOJIMKA pacyeTa 3JIEMEHTOB KOHCTPYKIIMI Ha
IIPOYHOCTh, JKECTKOCTH (yCIIOBHE MMPOYHOCTH M J)KECTKOCTH MPU KPYUCHUH, CITOCOOBI

obecrieueHus MPOYHOCTH U KECTKOCTH)

Teopernuecknii maTepuaJ.
Kpyuennem Ha3bIBaeTCsd TakoW BHUJ HArpyKeHUs, IpU KOTOPOM B
IIOTIEPEYHOM CEYEHUU DIEMEHTA KOHCTPYKLUN BO3HHUKAET TOJIBKO OJUH BHYTPEHHUMU

CHJIOBOM (PaKTOp — KPYTSAIIUH MOMEHT M .
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BenuunHa KpyTAIEro MOMEHTa B JIIOOOM IONEPEYHOM CEYEHUHU
orpesenseTcs aredpanyeckoi CyMMOM CKPYYMBAIOLIMX MOMEHTOB, IPUIIOKEHHBIX K
ocTaBIIeiCs 4acTH. M ;=) M i ocru (1). Ilpm ompeneneHun KpyTSAIIEro MOMEHTa B
JH000M MONEPEYHOM CEUEHUHU UCIIOJIB3YETCSI METO/ CEUEHU.

CkpyuyuBaOIIMiA MOMEHT CUHMTAETCS IMOJOKUTEIbHBIM, €CIU OH
CTPEMUTCSI TOBEPHYTh OCTABIIYIOCA YacTh IO YACOBOM CTPENKE NPH B3IJSAE CO
CTOPOHBI paCCMaTPUBAEMOI'0 CEUEHUSI.

CylniHoCTh MPOBEPOYHOr0 pacyeTa Ha MPOYHOCTb MPU KPYUEHUHU 3aKITH0Ya-
€TCsl B OIIPEIEJICHUY MaKCUMAJIbHBIX HANPsKEHUI B HanboJiee ONacHOM CEYEHHUH U B
CPaBHEHUU UX C BEJIMYMHOU JTOITyCKAEMBIX HAIIPSDKEHUH, T. €. IPOBEPUTH BBIIIOJIHE-

HHUE YCJIOBUSA MPOYHOCTHU HA KPYUECHHUE.
M

— Zmax <[ ]
TKP max W - TKP

p
rae Mzyax — HAaMOOIBIIMI KPYTAILIMKA MOMEHT , Hm
[tp] - momyckaemoe kacatenbHOE HanpsHKEHU KpydeHus, H/mMm?
WP — HOISpHEIA MOMEHT CONPOTHBIICHUS MOIEPEYHOTO CEUEHUS, MM -
reOMeTpUYECKask XapaKTEPUCTUKA TIPOYHOCTH TIONIEPEUHOTO CEUCHUS TIPH
KPY4YCHHUH;

Wp = 0,1 d® — 151 KpyTI0ro MoOmepeYHoOro CeueH s,

Wp = 0,1d3 (1-0%) — 114 xonpLEBOrO ceyeHus

d
re « - KOO(QGUIMEHT KOJblla o = 0
0

CYIHHOCTI) IMPOBCPOIHOI'0O pacyCTa 3JICMCHTA KOHCTPYKIMHU HaA KCCTKOCTDH
ITPHU KPYUYCHHUH 3aKITIOYACTCA B OIIPCACICHUN MaKCUMAJIbHOI'O OTHOCHUTECJIb-
HOT'O yTJIa 3aKpYUYHMBAHUA U B CPABHCHHUH CI'0 BEJIMYUHDBI C JOITYCKAaCMbIM

3HAYCHUCM, T.C. IPOBCPSACTCS BBIITOJIHCHUC YCIOBUSA JKCCTKOCTHU:

M
— Zmax
(pOmax G . | - [(00]’

p
rae G — Moaynb monepeyHon ynpyrocTH, XapaKTepU3yIOLINi )KeCTKOCTh

MaTepHalia pu KpyueHuu;
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| p- MONSIPHBIA MOMEHT HHEPLIMH MOMEPEYHOTO CEUEHHUS, MM *-
reoMeTpHYecKas XapaKTepHCTHKA KECTKOCTH IONEPEYHOT0 CEYEHHUs IPH
KPy4EHHHU;

~JUIs KpyTa I, = 0,1d* mm*;

-1 Kpyrosoro koibia | = 0,1d*(1-a%),

rjae o- KO3 UIIMEHT KOJblla o = O(lj—o

3ananue Kk npakTuyeckoi padore: [I[poBepuTh MPOUYHOCTH M KECTKOCTH CTATLHOTO
BaJla JUII CXEMBbl HarpyKeHuss (pUCyHOK]) COOTBETCTBYIONIEH BapHaHTY.
[Tpoananmu3upoBaTh MOJYyYCHHBIC PE3YyJIbTAThl, B CIydae HE BBITTOJHCHHS yCIOBUU
IIPOYHOCTH M JKECTKOCTH MPEIJIOKUTH BAPUAHTHI BHITIOJIHEHHS YCIOBUH ITPOYHOCTH U
YKECTKOCTH.
Xo/ BbINOJTHEHHUST PAa00ThI
1. 3anmcaTh 3a7aHUE ¥ UCXOIHBIC TAaHHBIC B COOTBETCTBHH C BAPUAHTOM 10
Tabmuuel.

Tabmuma 1 - Ucxogubie TaHHBIE K TPaKTHUECKOM padoTe

© Pa3zmepst - Homyckaemoe | |
% E MTOTIEPEYHOTO g Mommocts, kBT = © | kacarenbHoe E 5= E
§ g% ) % | nanpmxenne | 2 E E
2w % o CEYEHHI,MM é P 5 § [, é @ g
= 128 A S R B E.58¢F
5 H\ MM? N5 E5E
1 d=20 1 35 20 15 20
2 d=25 2 150 | 100 50 45
~
=
3 z d=30 3 40 | 25 | 20 25
4 d=35 4 110 60 30 35
5 d=40 5 40 15 25 30 25 0,016
6 d=45; do=40 6 130 90 40 45
7 ) d=55; do=48 7 100 65 25 35
8 % d=64; do=56 8 90 45 20 20
9 = d=75; do=65 9 120 30 30 20
10 d=70; do=60 10 80 55 35 25
11 D=48 1 110 50 40 20
12 . d=58 2 90 65 25 30
13 § d=65 3 65 35 20 25 20 0.02
14 d=38 4 140 | 110 60 45
15 d=45 5 120 80 40 35
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16 d=56 6 15 [ 10 [ 35 16
17 d=34 7 75 |80 [ 25 40
18 d=52 8 65 | 55 | 25 20
19 d=65 9 45 [ 50 | 35 23
20 d=48 10 | 8 [65] 45 30
21 D=45 d=38 1 50 [ 40 [ 30 28
2| g D=68 d=60 2 70 [ 60 | 40 25
o)
23| 8 d=75; d=68 3 55 | 40 | 18 32
24 | 8 d=85; d=78 4 65 | 55 | 35 35 30 0.022
25| £ d=56; d=50 5 40 [ 30 | 30 16
26 | < [ d=86;d=76 6 | 100 | 18 | 50 | 20
27 d=80; d=75 7 9 [25] 40 20

2.BBINoMHUTE cXeMy Harpy>keHusi B COOTBETCTBHHU ¢ TaOnuieil 1 u pucynkom 1.

2% ,

7 _ - ME: 7z < - 2.
M M, M, My My Mg My M,

Ve 7

w [~ 1 ] | 2z w [~ T 7 [
M, M, My My My rMy M2z My

3 8

M, M, Ma Ms Ms M, Ms M,
4 92
1 [ 2z 2z | I ==
g | =TTk
M, Mg Mo Mgy My My M,y Ma
5 10

Pucynok 1 - CxeMbl Harpy>keHus K IpaKkTUYECKO padoTe
3. OnpenenauTs BEIMUYUHY CKPYYHBAIOLIIUX MOMEHTOB

_P-10°
[0

m

, HM

rae P — momuocTs, KBT
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® — YIJIOBasi CKOPOCTh, ¢
4. OnpenenuTh ypaBHOBEIIMBAIOIIMNA MOMEHT U3 YCIOBUS PABHOBECHS:
Z M iz ocr. u. =0
5.Hcnonp3ysa MeTo1 CeUeHN IOCTPOUTD AMIOPY KPYTALIUX MOMEHTOB DM,
6./1511 HauboJee OMacHOro yyacTKa Baja (CM. S0Py KPYTAIIMX MOMEHTOB)
ONPEIETUTh MAKCUMAJIbHBIE HANPSKEHUSI KDYUEHUS B ITONIEPEYHOM CEUECHHH.
7 .IlonydeHHOE 3HaUEHUE HANPSYKEHUS] CPABHUTD C JI0IIyCKaeMbIM HaPSKEHUEM
Y CAENaTh BBIBOJ O MPOYHOCTH.
8.IIpoBepUTH BBINIOJIHEHUS YCIOBHE KECTKOCTU U CHIETaTh BBIBOJ 00 0OecrieueHN
KECTKOCTH.
9. B cityyan HEBBIOIHEHUS OJTHOTO U3 YCIOBHM MPEAJIOKUTH BO3MOKHBIE BAPUAHTHI
UX BBIIIOJTHEHUS.
10. ChopmynupoBaTh BEIBOJ IO pabOTe
11. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI:
1).Kakue BHeIIHHE HArPYy3KH CIIOCOOHBI BBI3BATh KpyUeHHUE?
2).HazoBuTe BHYTpEeHHUU CUIOBOW (haKTOp, BOZHUKAIOMIMK mpu Kpydenuu. Kak
OTIpE/IEIISICTCS €ro BeJIMYMHA U 3HAK B JIIOOOM MONEPEYHOM CEUEeHUN?
3).CymHOCTh MPOBEPOYHBIX PACUETOB HAa IPOYHOCTH M JKECTKOCTh MPU KPYUCHHUH ?
4).Ha3oBuTE reOMETPUUECKUE XaPAKTEPUCTUKH KECTKOCTH U MMPOYHOCTH TOTIe-
PEYHOr0 CeYeHUs MPU KPYUEHHUH.
CTtpykTypa oT4eTa 110 NPAKTHYECKOM padore
1. Homep u Ha3zBanue paboOTHI.
2.1lenn
3.3amaHre 1 UCXOOHBIEC JaHHBIE
4.Cxema HarpyXeHus
5.0mnpenenenue BEIMYUHBI CKPYUYUBAIOIUX MOMEHTOB.
6. Onpezenenre BeJIMYMHBI YPaBHOBEIIMBAIOIIETO MOMEHTA.
7.ITocTpoeHue 3MI0pbI KPYTSIIUX MOMEHTOB U ONPEAEIICHUE MTOJI0KEHUS
HanboJiee OMacHOIO CEUYEHUH.

8.0mpeneneHne BeTUYNHBI MAaKCUMaJIbHBIX HAMPSHKEHUH KPyUEHUSI.
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9.BriBoj1 00 0OecrieueHUu NPOYHOCTH.
10. ITpoBepka xecTKOCTH HanboJiee OMaCHOTO CEUCHUS.
11. BeiBog 06 o0GecriedeHnn 5KECTKOCTH.
12. BeiBoj 110 pabore.
13. OTBeTHI HA KOHTPOJIBHBIE BOITPOCHI.
IIpakTnuyeckas padora Nel0.
Ha3zBanue npakTudeckoi padorsi: OnpesieieHue 0CEeBbIX MOMEHTOB MHEPILIUU
COCTaBHBIX CEYEHUMN, UMEIOIIUX OCh CHMMETPUH.
ILlenwy: ocBOCHUE MemoOUKU paciema 0Cegblx MOMEHMO8 COCMABHBIX CeYeHUII.
Ymenua:(31eMeHTbI) —[IPOBOJIUTH HECTIOKHBIE PACUETHI DJIEMEHTOB KOHCTPYKIIUI Ha
MPOYHOCTh
3nanusn: (akmyanuzayus) - METOIMKA BBITIOJIHEHUS pacyeTa 3JICMEHTOB KOHCTPYK-
AN HA IPOYHOCTh
- METOJIMKA BBITIOJIHEHNSI OCHOBHBIX PAaCYeTOB 0 TEOPETUUECKON MEXaHUKE
Teopernuecknii MaTepuaJl.

[Ipu n3rube nomnepevyHoe CeUYeHUe COMPOTUBIAETCS AedhopMaIii HE OJUHAKOBO,
IIpU pacyeTax HANpsHKEHUN FEOMETPUUYECKUMU XapaKTEPUCTUKAMHU MONEPEYHOTO
CEUYEHUS, BIMSIONINE HA COMPOTUBIICHUE CEUCHUS 1e(POPMUPOBAHUIO, SBIISIIOTCS
OCEBbIE MOMEHTBI HHEPIIUU:

1).0ceBOii MOMEHT HHEPIIMU OTHOCUTEIBHO OCcH X - Jx
2).0CeBOI MOMEHT MHEPIIMU OTHOCHTENBHO och Y - Jy
OceBble MOMEHTHI HHEPIIUU XaPaKTEePU3YIOT COIPOTUBJIEHHE CEUEHUS
TIOBOPOTY OTHOCUTEJIBHO COOTBETCTBYIOIIEH OCH.
I nasnvie ocu — 3TO OCU, OTHOCUTEIHLHO KOTOPHIX OCEBbIE MOMEHTHI HHEPIIUU
MIPUHUMAIOT SKCTPEMaIbHbIE 3HAUCHHS: MUHUMAIbHBIA U1 MAKCUMAJIbHBIMN.
Ocu cUMMETpUU CEYEHUS SIBJISIOTCS TJIABHBIMU LEHTPAJIbHBIMU OCSIMU
I nasnvle yenmpanvHvle MoMeHMbl UHEPYUU — 3TO MOMEHTBI HHEPLIUA OTHO-
CUTEJILHO TJIABHBIX OCEU, MPOXOIAIINX Yepe3 UEHTP TAKECTH.

Ocu CUMMCTpPHUHU CCUCHUSA ABJIAIOTCA I''TABHBIMU HECHTPAJIbHBIMH OCSIMM.
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Momenmbut unepyuu npocmenuiux ce4eHul .

bh® . hb®
1) 11t MpSIMOYTOJIbHUKA M KBajpara J, = TR J, = 1

2) nis Kpyra Jx = Jy = 0,05d% rane d — nuamerp kpyra

3) i komea  Jy = Jy = 0,05d* (1-¢* ), rme d — Hapy KHBIH qUaMETp KOIbIA,
c- koo dunuent konpua ¢ = dgn/d; dsy — BHYTpPCHHHMIA JUAMETP KOJIBLIA;

Momernmut UuHepuuu OmHOCUmME/1bHO napauieéjibHblx oceit

X X
PI/ICYHOK 1 - Cxema I pacdcTa OCCBBIX MOMCHTOB HMHCPIIUHU
OTHOCHTCIIbHO ITapaJlJICJIbHBIX OCel.
J,=J,+ad" 4
rac JX — MOMCHT MHCPIHUHU OTHOCHUTCIIbHO OCH XX,
\JXO — MOMCHT MHCPIMHU OTHOCHUTCIBHO OCH X0X0;

A— Imomanab CCUCHUA; a — PAaCCTOAHUC MCKIY OCSAMU.

PexomeHpanumu mo BbINOJHEHHUIO paﬁoTbI:

1.MoMeHT WHEepHHH CIO0XKHOU QUTYphl SBISETCS CYMMOW MOMEHTOB HHEPIIUU

yacTeil, Ha KOoTopble ee pa3OuBaroT. Pa30uTh 3amaHHyio (urypy Ha npocTeuinue

qacTHu, I Kﬁ)KI[OfI OIPCACIINTG TIJIaBHBIC LCHTPAJIbHBIC MOMCHTBI HMHCPIHUHU II0

U3BECTHBIM (popMyam.

2.MOMEHTBHI MHEPLUHU BBIPE30B U OTBEPCTUIM MOMXKHO MPEACTABUTh OTPULIATEIbHBIMU

BCINYMHAMM.

3.3a,llaHHBIe CCUYCHUSA CUMMCETPUYHBI, I'NTABHBIC HCHTPAJIBHBIC OCH COBIIAAAarOT C OCAMU

CUMMCTPHH COCTAaBHOI'O CCUCHUAI.

4. MOMEHTBI 1505 (51 02085051 qaCTCﬁ, YbH TJIaBHBIC LOCHTPAJILHBIC OCH HC COBIAaJarOT C

rIaBHbIMU LECHTPAJIbHBIMHU OCAMH CCUCHHUA B LCJIIOM, IEPCCUHUTHIBAIOT C IMOMOIIBIO
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(I)OpMyJ'II)I AT MOMCHTOB MHEPIHUH OTHOCHUTCIIBHO IMapaJlJICIIbHBIX ocen. Paccrosinue
MCIKAY IMapaJlUICIIbHBIMU OCAMHU OIIPCACIUTD 110 YCPTCIKY.

Ipumep: [ns 3ananHOro ceueHus (puc. 2) BHIYUCIUTD TJIaBHBIC IEHTPAIbHBIC

MOMCHTBHBI HHepHI/II/I.
ly'(w

I
l %/’j &
' /ﬁ,/jé = X

7
\ 1277

i2d

1.2d

3d

Pucynox 2 - [1nockas ¢urypa k mpumepy.
Pemenue:

CedeHne UMEET IBE€ OCU CUMMETPHUH, KOTOPBIE SBJISIOTCS €0 TJIaBHBIMHU
LEHTpaJIbHBIMU OCcAMHU. Pa3z0uBaeM ceueHue Ha B MpocTeume GUurypsl:
npsimoyrosbauk (1) u nBa kpyra (I1).

MOMEHT UHEPIUHU MPSIMOYTOJbHUKA OTHOCUTEIIBHO OCH X

bh® _1,2d-(3d)’ _ 32,4d*

Jy =
12 12 12

=2,7d*

Ocb X (LIeHTpaJbHAas OCh CEYEHHsl) He SBJIAETCS LEHTPANbHOM OChIO KPyTa.
Crne0BaTeNbHO, MOMEHT MHEPIIMH KPYTa CIeAyeT BEIYUCIATE 110 (OPMYIIE
31 =31 1 a?. A= 0,050%+(0,60)2 [-(0,5d)]= 0,05d+0,25-7 d*=0,05d"+0,2826¢=
=0,3326 d*
rae J) =0,05d*; A =nR? = 7-(0,5d)?
Torma J, 3! —2.3" =2,7d% 2:0,33260'=2.0348 d.
Ocb y sBJIAeTCA LEHTPAILHOM I MPAMOYTOI5HNKA ¥ Kpyros. Cliel0BaTelIbHO,

hb®

_ 3d-(1,2d)?
Jy—\];—z\]y:E 3d-(,2d)°

~2-0,05d* = -01d* =0,332d*

3ananue K NpakTHYeCKOli padoTe:

Breraucnuts HCHTPAJIBHBIC OCECBBIC MOMCHTBI MHCPLIUU CC‘-IGHHfI, HUMCIOIINX OChb
CUMMCTPHUH.
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Xo/ BbINOJTHEHUS PA0OTHI.

1. 3ammcath YCJIOBHUC 3alaHUS U UCXOOHBIC TAHHBIC B COOTBCTCTBUH C BAPUAHTOM

(Tabmumal).
Ta6muma 1- Mcxomanbie 1aHHBIC K TPaKTHUECKOM padboTe
Ne
1 2 3 4 5 6 7 8 9 10 11 12 13
Bap
di 80 - - 90 - 100 82 - - 96 - 98 84
MM
3:4 - |12 | 14 | 16 | 14 | 20 18 | 10 | 12 | 14 | 18 | -
h - 80 84 - 86 - 90 92 - 94 - -
b - 38 36 - 40 - 42 44 - 50 - -
a 48 52 56 60 58 48 48 56 60 64 48 52 56
h1 8 - - 12 - - 12 - - 10 - - 12
b1 10 - - 30 - 20 - - 22 - - 18
h2 - 20 - - 8 30 - 22 - - 10 32 -
Tabnuna 1- (mpomomkenue) McxonHble JaHHBIC K MPAKTUYECKOU paboTe.
Ne 14 15 16 17 18 19 20 21 22 23 24 25 26
Bap
cxe- 5 B r Il e a 3 B r Il e a &
Ma
d1 - - 90 - 100 86 - - 104 - 88 90 -
MM
d2 | 14 | 16 | 18 | 20 | 32 | - | 10 | 8 | 20 | 20 | 22 | - 8
MM
h 96 98 - 110 - - 102 | 104 - 110 - - 80
b 40 50 - 60 - - 62 70 - 60 - - 50
a 60 58 48 48 50 52 54 56 50 52 48 46 48
h | - - 20 | - T I - 16 |- - 20 | -
be | - | 25 | 38 | - - |25 | - |40 | 32| - - |30 | -
ho 18 12 - 10 18 - 28 20 - 12 16 - 30

2.BBINONHUATE ACKU3 TIIOCKON (UTYPBI C YKa3aHHEM 3a/IaHHBIX Pa3MEPOB B COOTBET-

CTBUHM C Tabnuien 1 u pucyHkom 3.
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PucyHok 3 - Dcku3bl I0ckuX GUTyp K IpakTUYECKO# padboTe
3.Pa36uth Gurypy Ha npocTeiInme reoMeTpuIecKue.
4. YKazarb MOJOXKEHUE TJIABHBIX LIEHTPaJIbHBIX oceil X,Y.
3. Yka3zatp nosioxeHue ocei X,Y B Kax10i MOJydeHHOH (uUrype, yKkazaTth paccTosi-
HUSI OT JAHHBIX OCEH 10 COOTBETCTBYIOIIMX LIECHTPAJIBHBIX OCEM.
4. OnpenenuTsb 0CeBble MOMEHTHI HHEPLUHU KAKI0W (PUTYpbl OTHOCUTEIBHO 1IEHT-
paibHOM ocu X TI0 COOTBETCTBYIOIIUM (hOpMyJIaMm.
5. Onpenenutb 0CEBOM MOMEHT UHEPLIMM COCTABHOM (PUTYpPhl OTHOCUTEIBHO LEHT-
paJibHOU OcH X.
6. Onpenenuth 0CeBbIE MOMEHTBI MHEPIIMH KaXX10M (PUTypbl OTHOCUTENBHO 1IEHT-
paibHOM OCH Y MO COOTBETCTBYIOIIMM (POPMYIIaMm.
7. Onpenenutb 0CEBOM MOMEHT MHEPLIUK COCTaBHOM (PUTYpbl OTHOCUTEIHHO LIEHT-
panibHOM ocu Y.
8. ChopmynupoBaTh BBIBOJ 110 paboTe
9.0T1BeTUTH HA KOHTPOJIBHBIE BOIPOCHI.

1).Uto XxapakTepu3yrT OCEBbIC MOMEHTBI HHEPITUH MTOTICPEUHBIX CCUCHHIA?
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2).Kak u3aMeHHUTCs 0CeBOM MOMEHT MHEPIIMH KPYTJIOTO MOMEPEUYHOT0 CEUCHUS TPH
YBEJIMYECHUH TMaMeTpa BIBOE?

3).3anummte GopMyIIBI TS OTPEACTICHHUS 0CEBOTO MOMEHT WHEPITUN OTHOCH -
TEIbHO OCU X JJIA KpyTra, NPSIMOYTOJIbHUKA U KOJIbIIA.

CTpykTypa oTUYeTa N0 NPpaKTUHYeCKOi padorTe.

1.Homep 1 Ha3BaHUE MPaKTUYECKON padOThI
2.11enn:
3.3aganue K MpaKTHIECKON padoTe:
4.3cku3 GuUrypsl.
5. Pa3zbuBka gurypsl Ha mpocTeHIIne TeOMETPUIECKHE.
6. Onpenenenre 0CeBbIX MOMEHTOB MHEPIIMU KKIOW (PUTYPBI OTHOCUTEIIBHO IIEHT-
pasibHOM ocH X.
7. Onpenenenre 0CeBbIX MOMEHTOB MHEPIIMUA COCTABHOM (PUTYPHI OTHOCUTEIHHO
LEHTPAJIbHOM OCH X.
8. OmpesienieHre 0CEBBIX MOMEHTOB MHEPITMH KaXA0i (PUTypbl OTHOCUTEIBHO IIEHT-
palibHOM ocu Y.
9. Onpenenenre 0ceBbIX MOMEHTOB MHEPLIMU COCTABHOM (PUTYPbl OTHOCUTEIBHO
LEHTPAJIbHOW OCcH Y.
10. BeiBox 1o padore.

11.0TBeTHI Ha KOHTPOJILHBIE BOMPOCHI.

IpakTnueckoe 3ansaTue Ne 11.
Ha3Banue npakru4ieckoit padorbl: [locTpoeHune 3mop NonepevyHbIX CUl
Y U3TH0ArOINX MOMEHTOB.
eb: 0CBOCHNE METOMKU MTOCTPOSHUS S0P MOTEPEUHBIX CHJT M U3THOAFOIIINX
MOMEHTOB.
Ymenusa (3neMeHThI): -TIPOBOIUTH HECIIOKHBIC PACUETHI DJIEMEHTOB KOHCTPYKIIMI Ha
MIPOYHOCTH (OTPEACIICHNE TTOJI0KEHUSI HAanOoJIee OMMACHOTO CEUSHUS)
3nanun (akmyanuzayust): METOJMKA BBITIOJHCHUS PACUYETOB DJIEMEHTOB

KOHCTPYKIIMM HA MPOYHOCTh
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Teoperuuyeckuii Mmarepuast

N3rub — 310 Takoil BuA Harpy>keHus Opyca, pu KOTOPOM B €r0 MOMEPEYHBIX Ce-
YEHUSX BO3ZHUKAIOT U3rHOaroie MOMEeHThI. M3rud, npyu KOTOPOM B MOMEPEUYHBIX Ce-
YEHUSX KPOME U3THOAIOINX MOMEHTOB BO3HUKAIOT U MONEPEYHBIE CUJIbI, HA3bIBACT-
Csl IOTIEPEYHBIM; €CJIM MONEPEUHbIE CHIIBI HE BO3HUKAIOT, TO M3TU0 HA3bIBAECTCS UKC-

ThIM.

Benuuuna nonepeunoii cunvl B 11000M MONEPEUHOM CEUYEHUU ONPEEsIeTcs anreo-
panyecKor CyMMOU BHEIIHUX CHUJI, IPWJIOKEHHBIX K OCTABIICHUCS YACTH:
Qy :Z I:iy OCT. 4.
IIpasuno 3naxo6 nonepeynvix cuj: MONEpEeYHas CUJIa CUUTAETCS M10JIO-
KUTEIIbHOM, €CJIW: BHELIHSSA HArpy3Ka CTPEMUTCS IMMOBEPHYTH OCTABIIYIOCS
4acCTh BOKPYT PaCCMaTpUBAEMOI0 CEYEHHUsI 10 YaCOBOU CTPENKE, €CIIU

MIPOTHUB YaCOBOM CTPEIKH — OTPULIATEIBHOM.

H3zeubarowuit Momenm B IPOU3BOJILHOM MOTIEPEYHOM CEUCHUH YUCICHHO
paBeH anreOpandeckoil CyMMe MOMEHTOB BHEITHUX CHJI, IPUJIOKEHHBIX K OCTaB-
IICHCS YaCTH OTHOCHUTENFHO paccMaTpuBaeMoro cedeHus:M x = )" M ceu(Fiyocr. v.)

IIpasuno 3naxos useudbarowux momenmog. ( IPU MBICICHHOM 3aKpEIUICHUHU B
paccMaTpuBacMOM CEUYCHHH), M3THOAIONIEMY MOMEHTY MPHUITUCBIBACTCS 3HAK ILIIOC,
€CJIM BHEIIHSS Harpy3ka W3ru0aeT OCTaBINYIOCS YaCTh BBIMYKJIOCTHIO BHH3, €CIIH

BBIITYKJIOCTBIO BBCPX — TO 3HAK MHUHYC.

Ilpasuna nocmpoenus InOp nOnEPeUHvIX CUI HO XAPAKMEPHBIM MOYKAM

1. B KOHIEBOM Ce4YeHMH MTONEPEYHAs CHUJla paBHA HYJIO, ECIIM HE MPUJIOKEHA
COCpenoTOYEHHas cuiia (AKTUBHASI WJIM pEaKTUBHAs).

2. IlonepeuHas cuia CKA4YKO0OPa3HO U3MEHSIET CBOE 3HAUCHHE B CEUCHUH, B
KOTOPOM IIPUJIOKEHA COCPEAOTOUEHHAS CHIIA, BEIMYMHA CKaYKa PaBHA BEJITUUMHE
IIPUIIOKEHHOU CUJIBI.

3. Ha yuactke, Harpy»>€HHOM paBHOMEPHO pacIpeesIeHHON Harpy3Koi, smopa

n300pakaeTcs MpsSMOM JTMHUEH, HAKJIOHEHHON K OCH OaJIKH.
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4. Ha ydactke, cCBOOOJHOM OT JIEUCTBUSI pABHOMEPHO PACIIPECIICHHON HArpy3KH,

OIIOpa- InpsamMasd JUHUA, [TapaluICIIbHasA OCH.

Hpaeuﬂa nocmpoenua Inop u3zu6atou4ux MOMEHMO8 N0 XAPAKMEPHBLIM MOUKAM .
1.B KOHII¢BOM CCYCHHUMU I/IBFI/I6aI-OHlI/Iﬁ MOMCHT pPaBCH HYJIIO, CCJIM HC IIPHIIOKCH
BHEIIHUM COCpeI[OTOIIGHHBIﬁ MOMEHT. Ecnu ke B KOHIOCBOM CCUCHHH IIPUIIOKCHA

napa cuj, TO U3TUOArOINi MOMEHT PaBEH MOMEHTY MPUIIOKEHHON Maphbl.

2.M3rubaroninii MOMEHT CKa4K000Pa3HO U3MEHSIET CBOE 3HAUCHUE B CEUCHUH, B
KOTOPOM TIPIJIOKEH COCPEOTOUCHHBIM MOMEHT, BEJTMYMHA CKAYKa PaBHA BEJTUIHHE
MPIIOKEHHOTO MOMECHTA.

3.Ha yuyacTke, Harpy>k€HHOM paBHOMEPHO pacHpeeICHHOW Harpy3Koi, 3Iopa
n3o0paxkaeTcst KBaipaTUUHOM MapaboIioi, 00pallleHHOM HaBCTpeUy Harpy3Ke.

4 Ha yuyacTke, CBOOOJIHOM OT JEHCTBHSI PaBHOMEPHO paCIpPEACIICHHON Harpys3KH,
AMIOpa — HAKJIOHHAS TpsMasl.

5.Ha yyacTke nelcTBUSI paBHOMEPHO PaCIpEACIIEHHON HAarpy3KH B TOUKE, /1€ AIIOpa
MOTIEPEYHBIX CUJI IJIABHO MEPEXOIUT Yepe3 HOJb, Ha AMIOpE U3THOAIOIIUX BO3HUKACT
IKCTPEMYM.

AHanu3 SMopbl U3THOAIOIIUX MOMEHTOB IO3BOJISIET OINPEACIUTh IMOJIOKEHUE
HamOoJiee OIMacHOro ce4eHus (M0 BEJIMYMHE MAKCHUMAJIBHOTO HW3THOAIOIIEro
MOMECHTA).

Konmponws npagunsnocmu nocmpoennsix niop:
1.9Q ckauko00pa3HO U3MEHSIET CBOE 3HAUCHUE B TOUKAX MPHIIOKEHUS COCPEIO0TO-
YCHHBIX CHJI, BEIMYMHA CKayKa OMPEACIIICTCS BEIMUNHON TPHUIIOKCHHON CHJIBI.
2. DQ — mpsmasi, mapajuiesibHasi OCH SIIOPHI Ha y4acTKaX, CBOOOJHBIX OT JACHCTBUS
PaBHOMEPHO pacrpeIe/IeHHON Harpy3Ku M HaKJIOHHAS MpsMast Ha y9acTKax JCHCTBUS
PaBHOMEPHO pacipenesIeHHON Harpy3KH.
3. DM ckaukoo0pa3HO H3MEHSAET CBOE 3HAUCHHE B TOYKAX IPHIOKCHHS COCpe-
JTOTOYCHHBIX MOMEHTOB, BEJTMYMHA CKayKa OMPEACISICTCS BETUIHMHON MTPUIIOKEHHOTO

MOMCHTA.
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4.OM- HakJOHHAasl TpsMasi Ha ydacTKaxX, CBOOOJHBIX OT JIEWCTBHUS PABHOMEPHO
pacmpenesnieHHON Harpy3ku W mapabojia, oOpalleHHasi BBITYKIOCTBIO HABCTPEUY
Harpy3Ke Ha y4acTKax JICHCTBUSI paBHOMEPHO paclpe/ieIEHHON Harpy3KH.

IIpumep: [TocTpouTs 3MIOPHI MOMEPEYHBIX CHJT U U3TUOAIOIIUX MOMEHTOB (pHcC.1)

Y
A’A:l/fkh' m =10xHm Po=L0xH
25kH g =SKH/m 4
f
o - AN i 1 LK # t V¥ ¥ |3
2m 7 2m | &m
20 20 ! X
o TR T a6, (x4
S -
25 25 -
o) o N oM (xHm)
\‘\L@‘j 10
|
50
Pucynok 1 - Pacuetnas cxema k nmpumepy.
Pemenne:

1.Onpenenenne peakuuii CBs3ei.
1.1.Y Mjy =0; -25-2+10+(5-8) -6 —-Rg-10=0
-Rg10 =50-10-240; R =20 (xH)
1.2.> Mg =0; -25-12+RA 10 +10—(5-8)-4=0;
Ra -10 =300 — 10 +160; Ra =45 (xH)
1.3.IIpoBepka npaBUIBLHOCTHU PELIECHUS: 10Ka3aTh, 4To ) Fiy = 0
> Fiy =-25+45-(58) +20 =-65 + 65 = 0.
2.IToctpoenue smropkl mornepedHbix cui (IQy)
Qv =2 Fiyoeru, KH
Qyo = -25 (o mpaBMITy KOHIIEBOTO CCUCHHS)
Quem = -25; Qe = -25 + 45 = 20
Qvc =-25 +45=20; Q yg = - 20 (o mpaBmTy KOHIICBOTO CCUCHHSI)
3. IlocTpoenue 3mropsl U3rudaronmx MOMeHTOB (DMy)

M= Z M ey (Fiy OCT. q.); kHwm
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M o =0 (mo npaBuIy KOHIIEBOTO CEUCHHS)
M =-252=-50

Merera o = -254+452=-10

M emasa = -254+452 +10=0

M g =0 (1o mpaBMITy KOHIIEBOT'O CEYCHHUS)

Ha y4acTtke aeiicTBusi paBHOMEPHO pacnpeesieHHON Harpy3ku DQy MIaBHO
nepexoauT uepe3 «0», T0ITOMyY Ha 3IMIope U3rudarmnuX MOMEHTOB B Touke K
BO3HHKAET IKCTPEMaJIbHOE 3HAUCHHUE MOMCHTA.

N3 ycnosus Qyk = 0 onpenenssem uHy ydactka BK (puc.2)

?:J_K///M LQOKH

T 13,

Pucynok 2 - Cxema i onpeneneHns 3KCTPEMaIbHOIO MOMEHTA.
Quk=-20+5x=0; 5x=20; x=4(m)
Onpenenum MOMEHT B Touke K:
Mgk =20- x — (5- X) ‘x/2=20-4 - 5- 4- 2 =40 (xHm)
3ajaHne K NpaKTH4ecKoi padore:

J1i 3aTaHHBIX CXEeM Harpy>KeHHUs OaJlOK: OTPEACIUTh PeaKINU CBA3EH, TOCTPOUTH
SMIOPHI MOTIEPEUHBIX CHJ M U3THOAIOIIMX MOMEHTOB (PUCYHOK 3), OTPEICTUTh
N0JIOKeHHE HarboJiee OMacHOTO CEYEHHUSI.

X0/ BbINOJTHEHHUSI Pa0OThI
1.3anucaTh 3a7aHUE U BRIOPATh MCXOHBIC TJAHHBIE B COOTBETCTBUH C
BapuaHTOM Mo Tabnuie 1.

Tabmuma 1 - McxogHbie maHHBIE K MTPAKTHYECKON padoTe.

No
BapH- Ne cxembl F1, kH Fo kH q, kH/™m m, kHm
aHTa
1 1 6 12 4 4
2 2 8 -6 2 5
3 3 10 -8 8 6
4 4 12 15 10 8




5 5 20 50 15 10
6 6 5 19 20 25
7 7 8 20 32 16
8 8 14 23 6 50
9 9 25 28 8 42
10 10 30 17 10 18
11 1 32 16 16 10
12 2 16 5 30 5
13 3 4 42 28 25
14 4 3 30 8 8
15 5 7 20 5 16
16 6 9 19 14 32
17 7 19 4 6 4
18 8 28 16 10 8
19 9 30 5 8 10
20 10 20 10 4 6
21 1 7 26 2 4
22 2 8 20 12 25
23 3 40 35 20 18
24 4 24 20 3 14
25 5 18 25 10 12
26 6 25 15 10 4
27 7 19 20 25 18
2.BBINOIHUTE CXEMY HArpy>KE€HUs B COOTBETCTBUU C BApUAHTOM MO Tadsuie 1 u
PHUCYHKY 3.
= =S
/ a
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Pucynok 3 - CxeMmbl Harpy>XeHus K MpaKkTU4Yeckoi padoTe.
3.0mnpenenutb peakiuu CBs3eu (IU1sl IByX ONMOPHON OaKu):
3.1.3aMEHUTH CBA3M PEAKLIUSIMU CBS3EH;
3.2.cocTaBUTh YpaBHEHUS paBHOBECHUS U ONPENIEIUTh PEaKIUU CBS3EH;
3.3.mpou3BECTH KOHTPOJIb IPABUIBHOCTU OIPEAEICHHBIX PEaKLUH.
4.IToctpouts IQ:
4.1.ompenenuTh BEIMYMHY MONEPEYHOMN CUJIBI B XapaKTEPHBIX TOUKAX (B CEUEHUAX
MIPUIOKEHHUS COCPETOTOUEHHBIX CHJI PacyeT MPOU3BECTH JIBAXKABI: CII€BA U CIIPaBa OT
CEUEeHUS);
4.2. noctpouts IQ MO MOTYYEHHBIM OPJUHATAM.
5. Iloctpouts OM:
5.1. onpeaenuTh BEIUYMHY U3THOAIOIIETO MOMEHTA B XapaKTEPHBIX TOUKaxX (B ce-
YEHUSIX IPUIIOKEHUS COCPEIOTOYCHHBIX MOMEHTOB PacueT MPOU3BECTU ABAXKIbI:
CJIEBa U CIIpaBa OT CEUCHHUS);
5.2. moctpouth OM MO MOTYyYEHHBIM OPJAMHATAM.
6. [Ipon3BecTr KOHTPOJIb MPABHIIBHOCTH MOCTPOEHHBIX JITHOP.
7. OnpenenuTs MoJI0KeHNEe HanbosIee OMacHOTO CEUYCHUSI.
8. ChopmynupoBaTh BBIBOJI IO padoTe.
9.0TBeTUTH Ha KOHTPOJIHHBIC BOTIPOCHI.
1).Kakue BHyTpeHHHE CHUIIOBBIE (PAKTOPHI BOSHUKAIOT B MOMEPEYHBIX CEUCHUSIX
IpU MOMEPEYHOM U3rude?
2).3anumuTe GopMyITy JUIS OTIPEICICHUS TIONIEPEYHON CHIIBI, YKAXKUTE TIPABUIIO
3HAKOB.
3).3anuiunte Gopmyity JUIsl OTpeeICHUS U3rHOA0IIEr0o MOMEHTA, YKAKHUTE
MIPABUJIO 3HAKOB.
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4).00bsICHATE IPUYUHY CKa4KO00pa3HOro u3MeHeHus opauHaT 9Q u OM .
5).C kakoii nenpro crpostest 2Q u SM?
CTpykTypa oT4eTa 10 NPAKTHYECKOH padore
1.Homep 1 Ha3BaHME pabOTHI
2.1lenb:
3.3amaua Nel.
3.1.Cxema Harpy»xeHus.
3.2. UcxoaHble TaHHBIE:
3.3. Pacuer peakiuii cBsizeil.
3.4. OnpeneneHue BEIUYUHBI TOTIEPEYHOM CUIIBI B XapaKTEPHBIX TOUKAX U
noctpoerue Q).
3.5. OnpeneneHue BEIMYUHBI U3TUOAIONIETO0 MOMEHTA B XapaKTEPHBIX TOUYKAX U
nocrpoeHue OM.
3.6. KoHTpOsh MpaBUIBHOCTH TOCTPOSHHBIX JITIOP.
3.7. OnpeneneHure Moja0KeHUsT HanOoJIee OIMacHOTO CEUCHUS.
4.3anaua 2.
4.1.Cxema Harpy»KeHusl.
4.2. cxonHble JaHHBIE:
4.3. OnpeneneHre BEIMYUHBI ONEPEUYHON CUJIbI B XapaKTEPHBIX TOYKAX U
noctpoenue Q.
4.4. OnpeneneHre BETUYMHBI U3TH0AIOIIEr0 MOMEHTA B XapaKTEPHBIX TOUKAX U
noctpoerue OM.
4.5. KoHTpoap NpaBUWIBHOCTU MOCTPOEHHBIX 3ITIOP.
4.6. OnpeneneHue MojaoXKeHus: HaubosIee OMacHOTO CEYEHUS.
5. BeiBog o pabore.

6. OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI:
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IIpakTnueckasi padora Nel2.

Ha3Banue npakTu4yeckoii pa6othbl: PacueTsl Ha TPOYHOCTD MPU U3THOE.

Heab: ocBOEHHE METOJIUKU MPOYHOCTHBIX PACUETOB OAJIOK, M3rOTOBJIEHHBIX W3
IJJACTUYHBIX MaTEPUAJIOB.

Ymenun (snemenmol): - aHAIM3UPOBATh KOHCTPYKITMH, 3aMEHATh PCATbHBIA OOBEKT
PaCUETHON CXEMOM;

- BBIAEJSATHh U3 CUCTEMBI TEJI pACCMATPUBAEMOE TEJIO U CUIIBI, ICCTBYIOIIME HA HETO;
- OMPENENATh XapaKTep HArpy>KeHUsI U HANPSKEHHOE COCTOSHHE B TOUKE AJIEMEHTA
KOHCTPYKLIHM;

- MPOBOJAUTH HECJIOKHBIE PACUYEThI AJIEMEHTOB KOHCTPYKIIMHU HA MPOYHOCTh

3nanua (akmyanuzayus). - METOJMKA OIpPEIEICHUS CTAaTUYECKUX HArpy30K Ha
3JIEMEHTHI KOHCTPYKIIHH,

- METOJIMKA PAcYeTa MIEMEHTOB KOHCTPYKIIMN HA IIPOYHOCTD
Teopernuecknii MaTepuaJl

[Ipu mu3rube pacyeT Ha MPOYHOCTH MPOU3BOJAT MO0 HOPMAIHHBIM HANPSHKCHUSIM
u3ruoa. CymHOCTh pacyeTa Ha MPOYHOCTHh 3AKIIOYAECTCS B OIPEICICHUU
MaKCUMAaJIbHBIX HAMNPSKCHUM B HamOOJiee OMAaCHOM CEYCHHH W B CPABHEHUHU HX

BCIIMYMHBI C AOITYCKACMbBIMHU HAIIPSKCHUAMM:

Ycnoeue npounocmu ona nnacmuyunvix 0a10k

O = 510

Oceeoit momenm conpomuenenusn Wy N pa3IMUHBIX CEUCHHI- TEOMETPUYECKAs

XapaKTCPUCTHUKA IIPOYHOCTH IMMOMECPEYHOTO CCUCHUA ITPU n3rude:

-1 Kpyra W, =0,1-d°

-nus kpyrosoro konsua Wy = 0,1-d3(1-a%)
bh?

-JUIs IPSMOYTOJbHUKA W, = -

Ha ocHoBanumn YCIIOBUA IPOYHOCTH BO3MOXKHBI TPHU BHUd PACUYCTOB!

69



1.nposepounwvui (npoBepsieTcsi oOecneYeHUe MPOYHOCTH BBIIOJHEHUEM

YCJIOBHUS IIPOYHOCTH); O = N\'/\X/ﬂ <[o]

X

2. npoexmmubalil (OTIPEACTSAIOTCSA Pa3MEPhI MOMEPEYHOTO CEUCHHUS)

WX > MXmax ’
[o

3.onpedenenue genuUUHbl MAKCUMATbHO OONYCHIUMOU 6HEUIHEN HAZPY3KU

Mymax < Wx'[G]

IIpumep pacuera: [IpoBepuTh MPOYHOCTH IBYX OMOPHON Oanku (pucyHokl), eciu
[6]=160 B/MM? IS CIeQyIOMMX BapUMaHTOB. a) IONEpedYHoe cedeHue: kpyr d=90

MM; 0) momepeuHoe ceueHue : npsmoyroiabHuk h=80; b = 50 mm

¥
aj [F=16KH Rzl g 57300t ReZHG Meppan 4
M,=10xH M Q‘ % z
0 077;, d Z O\
5m 4M 6M A7 P <
S A ) ) 4
' M, M, 7
a 8 "y ﬂ?‘
Ry
22 % 22
d) @ T G- xH
8
18
P2/}
e} Z . M;,’(HH
90 J 12
122

Pucynok 1 - PacueTHasi cxema K mpumepy.
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1.Onpenenenue OMOPHBIX PEeaKIUU U MPOBEPKA MPaBUILHOCTH HAMIEHHBIX
3HAYCHHMA: IMn=0; -F1-OH +RsB +M, +F,-CJ]— M1 =0 (1)
Pemras ypasaenue (1) monyunm Rg = 10KH .
YMp=0; -F1-OB-Ry BA—F;BC+ My—M;=0(2)
W3 ypaBuenus (2) Ry =-22xkH
T.x. peakius Rp moy4uiach CO 3HAKOM MUHYC, TO H3MEHSIEM €€ TTepBOHAYAITb-
HOE€ HalpaBJIEHWE HA TPOTUBOIONIOKHOE. ICTUHHOE HanpaBieHue peakuu Ry —
BHH3.
ITposepka: ) Fiy=-F1+Rg+F,—R;=-18+10+ 30 — 22 =0.

VYpaBHeHME paBHOBeCHs cTaTUKU Y Fiy = 0 BeIonHAETCS, CIIE0BATEIBHO
PEeaKIMK OTop OMpeIeeHBI BEpHO. [Ipy MoCcTpoeHNH A1TI0p UCTIONIB3YEM TOIBKO
HMCTUHHBIC HAPABIICHUS PEAKIIHHA OTIOpP.

2. Bwinenum Ha 6anke xapakrepHsie Touku: O, B, C, JI.
3. OmpenensieM B XapakTepHbIX TOUKAX 3HAa4YEHUs NornepeyHoi cuiibl Qy U

CTPOMM DIIOPY MONEPEUYHBIX CUII cleBa HanpaBo: Q=) Fiocru.

Qo= -F1 = -18KH:;
QYBcneBa — _18kH’ QYBCHpaBa = -18+10= -8(KH),
Qv = -18+10= -8 (xH); Qv = -18+10 + 30 =22 (xH);

Qv =-18 +10+30=22(xkH); Qvyy™** = -18+10+30-22=0
4.0mpenensieM B XapaKTEPHBIX TOUKAX 3HAUCHUS U3rHOaroIero MoMeHTa My,

Y CTPOUM JITIOPY M3THOAIOIIMX MOMEHTOB CJIeBa HAMPAaBO:

M;, = 0; My =- 18:OB=-18-5 = -90KHuwm;

M, P#2= -F1- OC +RB-BC + M2=-18-9+ 10-4 + 10 =- 112( xH m);

M = -F1- OC+ Rg'BC = -18:-9+ 10-4= -122( xH m)

M = -F1- O+ Rg*BA+My+F,- C/1=-18-15 +10-10 +10 + 30:6 =

=20( xHwm)
My P = -F1 - O[] + Rp ‘BJI+Ma+F, «CIl — M;=-18-15+10-10+10+430-6-20 =

=0
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5. OnpenensieM MOJIOKEHHE HauOojIee OMacHOTro ceueHus (aHaIu3upyst DMy) :
HaunoOoJiee onacHoe ceueHue B, T.k. Mymax =122 kHM =Mp.
6.1IpoBepka mpouyHOCTU HaKOOJIEEe OMACHOTO CEUCHHUS:
6.1 ceuenue — npsmoyeonrbHuK ¢ 3aJaHHBIM COOTHOITIICHUEM CTOPOH.

_b-h?* 50.807

= = 53333 %) |

Hcnone3ys hopmyity w

ITPOBCPACM IIPOIHOCTD 0aJIKu 110 YCIOBHIO ITPOYHOCTH:

M
— Xmax < :
= M <[]
6
o = 122-10 — 2280 H :
53333 MM

BriBo: mpouHOCTH Oaku He obecreueHa, T. K.

Omax =228,0 H\MM? > [6] = 160 B/MM?

6.2. ceuenue — kpye:
Ucnonssys popmyay Wy =0,1d3=0,1-90%3=72900mm?®

[TpoBepsieM NpOYHOCTH OATKHU:

6
:122 10 :267,3[ H ]

O-max
72900 mm?

BBIBOJI: IPOYHOCTE HE 0OECIEUeHa, T.K. Omax=267,3 H/MM*>[c] =160 n/MM?

3ananne k npakTu4yeckoi padore: [IpoBepuTh NIPOYHOCTH CTAILHON OAJIKH,
eciu [6] =160 u/MM2. B ciiydae HapylIEHUS IPOYHOCTH IIPEAIOKHUTE BO3MOKHBIE

BapHUaHTLBI oOecreueHus IIPOYHOCTH.

Xo/1 BbINOJIHEHNSI Pa00ThI

1. 3armmcarts 3aJaHuC, IIPUHATb UCXOOHBIC JaHHBIC B COOTBCTCTBHH C

BapuaHTOM 1o Tadnuiel.

Tabmmma 1 - McxomHble TaHHBIE K TPAKTHYECKOM paboTe

[TapameTpsl
Ne
N m, F g, an | b M cxeMma [Tonepeunoe ceuenue
p kHwMm ’ kH/ ’ i ’
1 15 60 4 0,5 1,5 15 A Kpyr, d=50mm
Konsmo d=70mm
2 17 65 5 0,6 1,6 1,7 b J0=60MM
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IIpssMOyTOIBHUK

3 19 70 6 0,8 1,8 19 B h=80n1, b=40MM
4 20 75 7 0,9 1,9 2 T KBagpar, a=40mm
5 21 80 8 01 2 2,1 Ji| Kpyr, d=70mm
Koapmo d=60mMm
6 23 85 9 1 1 1,8 E d0= 50n
[IpssMOyTOIBHUK
24 90 10 1,1 2,3 2,7 A h= 60MM, b=40MM
8 25 95 11 0,9 2,1 2,5 B Kagpar a= 50mMm
9 26 100 12 0,6 2,5 2,6 r Kpyr, d=60mm
Konsmo d=50mm
10 28 105 13 0,8 2,3 2,4 Ji| d0=45Mm
[IpssmoyronbHUK
11 15 28 6 1 1,2 2,5 E h=70MM  b=30nn
[IpssmoyronbHUK
12 17 29 9 0,8 15 2,8 A h= 581 b=30n
13 19 34 0,7 1,6 2,6 b Kpyr, d=60mm
Koapmo d=75mMm
14 20 25 8 0,4 15 2,8 B J0=65001
[IpssMOyTONIBHUK
15 21 42 5 0,5 1,6 2,8 r h=45x1 b=250
16 23 56 4 0,8 1,7 24 Jil| Ksagpar a=60mm
17 25 45 9 0,6 1: 2 E Kpyr, d=50mm
Koasmo d=70mMm
18 26 36 2 0,8 1,2 2,2 A J0=60MM
IIpssMoyTrOnbHUK
19 28 35 0,5 1,8 2.1 b h=70mn b=50nn
20 24 64 7 0,6 1,4 25 B KBazgpat a=80mm
21 32 85 6 05 | 11 2 r Kpyr, d=70mm
22 28 76 10 0,6 1,2 2.1 Jil| Ksagpar a=50mm
Koasmo d=80mMm
23 17 45 4 0.7 1,3 2.2 E J0=T0MM
[IpssMOoyronpHUK
24 35 58 5 0,8 1.4 2.3 A he 45unt b=25amt
25 27 98 6 0,9 15 2,4 b Kpyr, d=65Mm
Konpo d= 50mMm
26 38 68 7 1,0 1,6 2,5 B 40= 400
27 | 34 | 100 | 8 04 | 1,7 2,6 r HpsimoyroubHuK

h=48mMm b=25Mmm
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2.BbINonHUTE cXeMy Harpy>kKeHus (pUCyHOK2) B COOTBETCTBUU C BAPHUAHTOM.

S g F q '"
selvieod NN 0
u’& b c )g%w F a”& b c I&m

a) 6)
F 4 AN q_|F <’""
STTTT
T S - § | 5 S ——
6) 2)
q F i b""n) q
AR T (mREr
a’Sle b c T’%” e a b c
F
9} T .. R V|

Pucynok 2 - CxeMbl Harpy>keHus K IpaKTUYECKON paboTe
3.CBs131 3aMEHUTD PEAKIUSMU CBSI3EH.
4.0npenenuTh peakiuu CBS3€H, COCTAaBUB ypaBHEHUS PABHOBECHUS MJisl IIOCKOU
POU3BOJIBHON CUCTEMBI CHIL
5.BBINOMTHUTE NPOBEPKY MPaBUIBHOCTH OMPEIEICHHBIX PEaKIU.
6.0mpenenuTs BUI AMIOPHI TIOTIEPEUHBIX CHIT HA KaX/JI0M YYacTKE B 3aBUCUMOCTH
OT BHELIHEH Harpy3KH, BBIYUCIUTH BEJIMYMHY MOMEPEUHBIX CHUJI B XapaKTEPHBIX
TOUYKAX M MIOCTPOUTH JIIOPY MOMEPEUHBIX CHIL.
7.0npenenuTh BUJI AIIOPHI M3rHOAIONINX MOMEHTOB Ha KaXXI0M y4acTKe B
3aBHCHUMOCTH OT BHEIIHEW HArpy3KH, BBIYUCIUTH BEJIUUHUHY MU3THOAIOLINX
MOMEHTOB B  XapaKTepHBIX TOYKaX M TIOCTPOUTH SIIOPY U3TUOAIOIIHX
MOMEHTOB.
8.0mnpenenuB nosiokeHNE HanOO0JIee OMAaCHOTO CEYCHHUS (110 AIIOPE U3THOATOIITIX
MOMEHTOB) BBITIOJIHUTH TPOBEPOUYHBIN pacyeT Ha MPOYHOCTb.
9. Ilpoananu3upoBaTh MOTYYCHHBIN pe3ysbTar.
10.IIpennoxxuth BapuaHThl 0OecTiedeHHs IPOYHOCTH (TTPU HEOOXOTUMOCTH).
11.ChopmynupoBaTh BEIBOJ 1O paboTe

12. OTBeTUTH HA KOHTPOJIbHBIE BOMPOCHI:
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. 1) .Kakue BHyTpeHHHE CHIOBBIEC ()aKTOPbI BO3HUKAIOT B TIONIEPEYHOM CEYCHUU MPH
HONIEPEYHOM U3rude?

2). 3anmcath GOPMYIIBI TSl ONPEACIICHHS MTOTIEPEYHON CHITBI U M3THOAIOIIET0
MOMEHTA B JIF0OOM TOIIEPEUHOM CEUYEHUU

3). Kak onpenenmTh BETUUMHY MOTIEPEYHON CHITBI M H3TUOAIOIIEr0 MOMEHTA B
KOHIIEBOM CE€YEHUU?

4).ChopmyupyiTe CyIHOCTh MPOBEPOYHOTO H MPOEKTHOTO PAacyeTOB Ha
MPOYHOCTH NpHU U3rude?

5). 3anmummTe ycIoBUe MPOYHOCTH MIPH U3THOE.

6). YkaxxuTe BO3MOXKHBIC BApUAHThI 00ECIIEYCHUS POYHOCTH FIEMEHTOB KOHCT-
PYKIIUH.

CTpykTypa oTHeTa IO NPAKTHYECKOi padore.

1. HoMep 1 Ha3BaHME MPAKTUYECKOWU PabOTHI.
2. Llenb:

3.Cxema Harpy>keHus.

4. VcxonHwle JaHHEBIE.

5 .OnpeneneHne peakiuii CBs3eil.

6.1IpoBepka MpaBUIILHOCTH OIIPECICHHBIX PEeaKITUH.

7.0mnpeseneHne BeIMYMHBI MOMEPEYHBIX CHII B XapaKTEPHBIX TOUKAX U MOCTPOCHUE
SIIOPHI MTOMIEPEYHBIX CUJL.

8.0mpeneneHre BEIMUYUHBI M3THOAIONITNX MOMEHTOB B XapaKTEPHBIX TOUKAX U
OCTPOEHUE MIOPHI U3TUOAIOIUX MOMEHTOB.

9.0mnpenenenue NoJI0kKEHNs HaMOoJIee OMTACHOT'O CEUCHMUS.

10.BeImosHEeHNE TPOBEPOYHOTO pacyeTa 0aaKu Ha TPOYHOCTD.

11.AHanu3 noJiydeHHOTO pe3yJibTara.

12.BwsiBoa o pabore.

13.01BeThI HA KOHTPOJIBHBIE BOTIPOCHI.
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IIpakTnueckasi padora Nel3.

Ha3zBanue npakTudeckoi padorsi: Pacuer Opyca Kpyriioro nonepeyHoro Ce4eHusl

P COBMECTHOM JICCTBUU U3rHOa U KPYUCHHUS.
Heab: ocBOCHNME METOMKU pacyeTa 3JIEMEHTOB KOHCTPYKIIMH TPHU CIOKHOM BUJIE
Harpy>KeHusl.
Ymenua: -BoIienaTh U3 CUCTEMBI TEJI pACCMAaTPUBAEMOE TEJIO U CHUIIBI, ICHCTBYIOLINE
Ha HEro;
- OMPENENATh XapaKTep HArpy>KeHUsI U HANPSKEHHOE COCTOSHHE B TOUKE AJIEMEHTA
KOHCTPYKLIHM;

- IPOBOOUTH HCCIIOKHBIC PACUCTLI 3JICMCHTOB KOHCTPYKIMU Ha ITPOYHOCTDb

3HaHusi: (axmyanuzayus). - METOAWKA ONPEACICHHUS CTATHYECKUX HArpy30K Ha
AJIEMEHTHI KOHCTPYKIIUH,

- METOJMKA pacyeTa 3JIEMEHTOB KOHCTPYKIIUI Ha MPOYHOCTh

Teopernuecknii MaTepuaJl.

B ciiyuae pacuera kpyriioro Opyca npu IeMcTBUU U3ruda U KpydeHUs: HE00XO0-
JUMO YYUTBIBaTh HOPMaJIbHBIE U KaCATEJIbHBIC HAIIPSDKEHUS, T. K. MAKCUMAJIbHBIE
3HAYEHHUS HAMPSHKEHUI B 000UX Cilydasix BO3HUKAIOT Ha MOBepxHOCTH. Pacuer cie-
IyeT BECTH 10 TEOPUHU ITPOYHOCTH, 3aMEHSA CJI0KHOE HAIIPSHKEHHOE COCTOSIHUE paB-
HOOITACHBIM ITPOCTBIM IO OJHOM M3 TUIIOTE3 IPOYHOCTH.

YcnoBue ITPOYHOCTH B OTOM CJIyda€ NMCCT BHUI

OK6

o zAvlv—gx’“S[O']

rae M, —DKBUBaJIEHTHBIIT MOMEHT.

[To runoTe3e HaMOOBIITUX KacaTeIbHBIX HAMPSIKEHUN (MHaYe—TpPEeThs TUIIOTE3a)

l( 2 2)
M31<B111 = Mu +M1<

[lo rumore3e NOTEHLMATIBHON BHEpruv (opmousMeHeHust (MHa4Ye — msTas

TUIIOTE3a)

M sy = \/(Mu2 + 0’75M1<2)
/6



B o6eux dopmynax M, u M, — COOTBETCTBEHHO KPYTSIINN U CYMMapHBIH
U3TMOAIOUH MOMEHTHI B pACCMaTPUBAEMOM CEYCHHMH Basia. YUCI0BOE 3HAUCHUE
CyMMAapHOTO M3THOAI0IIEr0 MOMEHTA PAaBHO TEOMETPHIECKOM CyMME N3THOAOIIINX
MOMEHTOB, BO3HUKAIOIIMX B Han0OJIee ONTaCHOM CEUYEHUU OT BEPTUKAIBHO U

IrOPU30HTAJIBHO HCﬁCTBYIOIHHX BHCIIIHUX CHII, T. €.

M, =M 2+ M2) My, =M%+ M2+ M,7);

Moy =My 2 +M? +0,75-M,°)

OceBoif MOMEHT COIIPOTHUBJICHUSA, ABJIACH FGOMeTpI/IT{eCKOﬁ XapaKTepI/ICTPIKOP'I
IMPOYHOCTH, 3aBUCHUT OT (bOpMBI " Pa3MCPOB ITOIICPCUHOI'O CCUCHMUA!
a) ISl KPYTJI0TO MONEPEYHOTO CEYEHUS
W, =01-d°;
B) IS KOJIBOCBOI'O IMOIICPCYHOI'O CCUCHUA

W, =01-d% (1-a%)

Ipumep: CranbHOM Baj MOCTOSIHHOTO MOMEPEYHOTO CEUECHHUSI, TUAMETPOM
d=60mMmM, ¢ AByMs 3yOUaThIMHU KoJiecaMu (puc. 1), mepeaaeT MOIHOCTD
P=15xBt npu yrnosoii ckopoctu w=30paz/c. [IpoBeputh npoyHOCTH Baia 1Mo
JIByM BapHaHTaM: a) UCTIOJb3Ys TPEThIO TUIIOTE3Y MPOYHOCTH; 0) UCTIONB3YS
MATYI0 TUNOTE3Y poyHocTU. ClienaTh BHIBOJ] O PAIIMOHATLHOCTH HAa3HAYEHHOTO

pasmMepa norepeyHoro ceueHus:, npuHsB: [6] = 160 MIla; F;1=0,4F;;

Fr2:O,4F2.
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Pucynok 1 - PacueTHas cxema Kk mpumepy.

Pemienue.

1. CocraBnsgem pacueTHyIO CXeMy Balia, MPUBOJA ICHCTBYIOIIME Ha Ball
Harpy3ku K ocu (puc. 1,06). IIpu paBHOMepHOM BpameHuu Bana Mi1=M>, rae M
U M, -MOMEHTBI CKPYUYHBAKOIINUX Map, KOTOPbIe JOOABISIOTCS MPU MEPEHOCE
cun F1 u F, Ha och Baia.

2.0npenensieM BpallarMi MOMEHT, JeHCTBYIOIINNA Ha Bal:

3
M, =M, = % = 153é0 =0,5-10°(Hn))

3.BprunciauM Harpy3ku, NPpUIO0KEHHBIE K BAIY:
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2M, 2-05-10°
d 01
F,=04F =04-10 = 4(xH )
2M, 2:05-10°
d, 025
F., =04F, =04-4=16(xH )

F = =10*(H)=10xH;

F, = = A(xH ),

4. OnpenenseM peakiiMy OMOpP B BEPTUKAIbHOHN MI0CKOCTH (puc.16)
SM,=0;F,-AC+F,, - AD Ry, - AB=0;
_F,-AC+F,-AD 4.0,05+16-0,25

R =2(xH);

BY AB 0.3 (kH )

*M; =0;R, -AB-F,-BC-F,-DB=0;

R, = F.,-BC+F, DB _ 4.0,25+1,6-0,05 — 3.6(kH):

AB 0,3
IR, =Ry —-F,-F,+R, =36-4-16+2=0.

2Y =0, cienoBarenbHO, Ra, 1 Rpy HaliIeHBl IPABUIIBHO.

5.0npenensieM peakuu OMOp B TOPU30HTAIbHOM MIOCKOCTH (pHC. 10)

M, =0:F,-AC-F, -AD-R,, - AB =0;

_FK-AC-F,-AD 10-0,05-4-0,25

RRX = _1a66(KH)

3HakK MHHYC YKa3bIBacT, HAa TO, YTO HCTHHHOC HAIIPAaBJICHUC PCAKIIHNHU

MPOTHUBOIOJOXKHO BeiOpaHHOMYy ( puc.l, 0):

M, =0;R,, -AB—F,-BC +F,-DB =0;
_F,-BC-F,-DB _10-0,25-4-0,05
B AB B 0,3

X =0;R, —F, +F,— Ry, =7,66-10+4-1,66 =0.

Ry = 7,66(kH);

XX =0, cnengoBatenabHO, Rax, U Rgy, HaliI€HBI BEPHO.
7.CTpoum 3MI0py KPyTAIUX MOMEHTOB M; (puc. 1, B).
Mz =M; =0,5xkHm
8.0mpenensieM B XapaKTEPHBIX CEUCHUSX 3HAUCHUS U3THOAIOIIMX MOMEHTOB M, 6
BEPTUKAJIBHOU IJIOCKOCTU U M), B TOPU30HTAIbHOMN INIOCKOCTH U CTPOUM DIIOPBI
OMy, DMy (puc.1r,x):
Mcx=Ray'AD=3,6-0,005=0,18xHm,

Mpx=Ray'AD-F1-CD=3,6-0,25-4-0,2=0,1 kHm,
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Mcy=RaxAC=7,66-0,05=0,383 kHwm;
Mpy=Rax‘AD-F1-CD=7,66-0,25-10-0,2=-0,085 kHwm,
9.BBI‘II/ICJ'IHCM 3HAYCHUC I/I3FI/I6aIOIl[I/IX MOMCHTOB B IPCAINOJJIaracMbIX OIIACHBIX
ceuenusix C u [;
M e = V(M 2xe + M2y ) = /(0,187 +0,383% ) = 0,423(xHwm);
M =\(M20 + M ) = J(0.1% +0,085% ) = 0,13(xcHn)

Tak kak B JaHHOM IIPUMEpPE 3HAYEHHUE CYMMAapHOTO

u3rubaromero MomeHta B ceueHun C Ooibllie, yeM B
ceueruu D, To ceuenue C u SABISIETCS OMACHBIM.

10. OnpenenseM KBUBAJICHTHBIM MOMEHT B ceueHnu C.

Bapuanm a) 10 TUNOTE3e MAKCUMAJIBHBIX KAaCATEIbHBIX HAMIPSKEHUIMA

M, =(M%xc + MPyc + M%) = /(0,18% +0,383% +0,52 ) = 0,655(cHn)

Bapuanm 6) no runorese yAenbHON dHEPTUU (HOPMOU3MEHEHUS

M oy = (M2xc + MPvc +0,75M?2c ) = /(0,182 +0,383% +0,75- 0,52 ) = 0,605(Hn)

11. OnpenensemM oceBO MOMEHT CONMPOTUBIIEHHUS MONMEPEYHOTO CEUECHUS

W, =01d°=0.1-60° = 21600(mn’)

12.I1poBepsiem MPOYHOCTH Baja: IO BapUAHTY a)

M
Ookpim = X< [O'];
X
0,655-10° H
Tosn =~ o1e00 = 30,24 = 30,24 MIla{[c] = 160MITa

BwiBoa: mpoyHOCTH Baja oOecriedeHa, Ho JUaMeTp

BaJIa 3aBBIIICH, T.K.MIMEET MECTO OOJIbIIas HEAOTPY3Ka.

110 BapHaHTy 0) Ty = Mo [o]
X

6
S 0’22560%0 _28 MZ = 28MITa([o] = 160MITa

BuiBoa: mpoyHOCTH Baja oOeciedeHa, HO JuaMeTp

BaJjia 3aBBINICH, T.K.UMCCT MCCTO OonbIIas HCOOI'py3Ka.
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3anaHue K npakTHYeCcKOu padore
JI7ist cTabHOTO BaJia MMOCTOSIHHOTO TIONIEPEYHOT0 CEYCHUs (PUCYHOK 2),
auameTpoM d, mepeaaroiiero MOImHOCTh P pu yriioBoit cKOpocTH @ OnpeeuTh
peakLMy MOAIMIMITHUKOB B BEPTUKAIBHON U TOPU30HTAIBHOMN MJIOCKOCTSIX, TOCTPOUTH
AIIOPHI KPYTALIUX U U3rMOAIOIUX MOMEHTOB B BEPTUKAJIbHON U TOPU30HTAIBHON
IUIOCKOCTSIX, IIPOBEPUTH NPOYHOCTh Baja, PUHAB [o]=60MITa (MCIOIB3Ys TUIIOTE3Y
MaKCUMaJIbHBIX KacaTeJIbHbIX HAIIPSKEHUH 111 BapuaHToB 1-15; runoresy yaenbHON
sHEpruu popMon3MeHeHus st BapuanTos 16-30).
Xoa BbINOJHEHHUS padoThlI.
1.3anucaTh 3aaHue, BbIOpATh UCXO/IHBIE JaHHBIE B COOTBETCTBUH C BAPUAHTOM

o Taosme 1.

Tabnuna 1 - Mcxoanble TaHHBIC K TPAKTHUECKON paboTe

= =

Ne E P w dBaua, Ne CE P w dBana,
CXEMEI = kBT pan/c MM CXEMBI = kBT pan/c MM

2 -2

1 1 6 22 25 6 16 3 25 28
2 2 8 36 28 / 17 8 48 50
3 3 10 40 30 8 18 10 50 95
4 4 9 30 34 9 19 12 40 45
S 5 3 45 38 10 20 22 24 34
6 6 20 50 40 1 21 20 60 65
7 7 12 68 45 2 22 20 22 28
8 8 5 20 48 3 23 9 36 34
9 9 3 50 50 4 24 8 42 40
10 10 12 48 45 5 25 15 35 36
1 11 10 30 45 6 26 5 40 25
2 12 20 80 65 / 27 6 36 28
3 13 15 45 40 8 28 7 35 25
4 14 12 38 35 9 29 12 24 30
5 15 14 18 28 10 30 15 15 25

2.BBIMIOTHUTE CXeMY Harpy»eHHUs B COOTBETCTBUU C BapuaHTOM (Tabsmia 1,
PHUCYHOK 2)
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Pucynok 2 - Cxembl Harpy>keHus K mpakTuueckoi padore Nel5.

3.IIpuBectu neicTByIONMME HA Ball HATPY3KH K €r0 OCHU, OCBOOOIUTH Baj OT
OIIOp, 3aMEHUB UX JACHUCTBUE PEAKLUAMU B BEPTUKAIBHON U TOPU30HTAJIBHON IJIOC-
KOCTSIX.
4. Tlo 3agaHHON MOIIHOCTH P 1 YIJI0BOI CKOPOCTH W ONPEICIUTh BpalllatolIne

P-10°
(4]

MOMEHTBI, JEUCTBYIOIINE HA Bl M = , Hm

5. Bwruucnuts Harpysku Fi, Fri, F2, Fr2, mpuioxenssie k Bay:

2M 2M
== F,="—; Fu=0,4F; Fr,=0,4-F
Dl , 2 Dz rl 1 r2 2

Fy
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6. CocTaBUTb ypaBHEHUSI PaBHOBECHUS BCEX CHUJI, IEHCTBYIOIMX HA Bal,
OTJEJIBHO B BEPTUKAIBHON INIOCKOCTH M OTJEIBHO B TOPU30HTAIBHOM IJIIOCKOCTH U
OTIPEICTTUTH PEAKIIUU OTIOP B 00EHX TIOCKOCTSIX

7. TlocTpouTh 3MIOPY KPYTAIIMX MOMEHTOB DM;.

8. IlocTpouTs 3MIOPHI U3rHOAIOIIUX MOMEHTOB B BEPTHUKAIBHON U TOpH-
30HTAIBHOH TIOCKOCTSX (3Mopel DMy 1 OM,).

9. OnpenenuTh HauOOJIbIIICE 3HAYEHUE PKBUBAJICHTHOIO MOMEHTAa B HauboJiee
ONIaCHOM CEYEHUH I10 OAHOU U3 TUIIOTE3 MPOYHOCTH:

10. OmpenenuTb 0CEBOM MOMEHT COIPOTUBIICHHUSL:

11.ITpoBeputh NpoYHOCTH Bajia JjIsl HAUOOJIEE OMAaCHOTO CEYEHUs O OJTHOM U3
TUIIOTE3 MIPOYHOCTHU, UCIIOJIb3YsI YCIOBUE MPOYHOCTHU MTPHU U3THOE .

12.ChopmynupoBath BHIBOJ MO padoTe.

13.01BETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1).Kakue BuIBI HATPYKCHUS UCTIBITHIBAET PACCMOTPEHHBIHN BaJI?

2). YKaXUTe CUIIbI HA CXEME HArPYKCHUS BBI3BIBAIOIIIE KPYUCHUC?
n3ru6?

3).HazoBuTe runoTe3sl MPOYHOCTH, KOTOPBIE MOTYT OBITh UCIIOJB30BAHBI
JUISl pacdeTa peIyKTOPHOIO Bajia KPYTJIOTO MTONEPEYHOTO CEYEHUS.

4).3anuumTe yCJIOBUS IPOYHOCTH IS PacyeTa MJIEMEHTOB KOHCTPYKIIMU HA
COBMECTHOE JIEUCTBUS U3rM0a U KpyueHUsl.
CTpykTypa oT4eTa 10 NPpaKTHYECKOH padoTe.

1.Homep u HazBanme pabOTHI.

2.1lenn:

3.3aanue K MpakTU4IecKon padore.

4.Cxema HarpyXeHusl.

5. IlpuBenenHue NeMCTBYIONMIMX HA BaJl HArPY30K K €ro OCH, OCBOOOKICHHE Bajla
OT OIIOp, 3aMEHUB UX JIEMCTBUE PEAKLUAMHU B BEPTUKAIBHON U TOPU30HTAIILHON
IJIOCKOCTSX.

6. OnpeneneHue BpalarouMXx MOMEHTOB, ACHCTBYIOIIME Ha BaJl.

/. Boruucnenue Harpy3ok Fi, Fr1, F2, Fro, IpunoxxeHHsix k Bamy:
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8. CocraBneHue ypaBHEHUI paBHOBECHS BCEX CHJI, ICUCTBYIOMIMX HA Ball, OT-
JIEbHO B BEPTUKAIBHOU MJIOCKOCTH U OT/ACIIBHO B TOPU30HTAIBHOM IJIOCKOCTU U
oTIpe/IeTICHUE PEAKITHil OMOP B 00EHX TUIOCKOCTIX

9. IMocTtpoeHue 3MOPBI KPYTAUMX MOMEHTOB DM;.

10. I[TocTpoeHue 3MOpHI U3rUOAOIIIX MOMEHTOB B BEPTUKAIBLHON U TOPH-
30HTAIBHOH TIOCKOCTSX (3Mopel DMy 1 OM,).

11. Omnpenenenvie HaMOOIBIIETO 3HAYCHUSI IKBUBAJICHTHOIO MOMEHTA B
HanOoJsiee OMacCHOM CEYEHUU

12. OnpeneneHne 0ceBOro MOMEHTA CONTPOTUBIICHHUS:

13.IIpoBepka MpOYHOCTH Bajia JJisi HAMOOJIee OMAaCHOTO CEYEHHUS 110 OJTHOM U3
TUII0TE3 TPOYHOCTH, UCTIONIB3YS YCIOBUE TIPOYHOCTH TP COBMECTHOM JICUCTBUH
U3ruda u KpyueHusl.

14.BriBoa 1o pabore.

15.0TBeThI Ha KOHTPOJIBHBIE BOIPOCHI.

IIpakTuyeckas padora Neld,
Ha3Banue npakruyeckou padoTbl: PacyeT MHOTOCTYIIEHUATOr0 MPUBOJA.

Leab: ocBOEHNE METOAUKN KMHEMATUYECKOTO M CHJIOBOTO pacyera MHOTOCTY-
[IEHYaTOro MpUBOJA.
Ymenua: -uutate KUHEMaTUYECKHUE CXEMBI;

-HCMOJIb30BATh CIIPABOYHYI0 1 HOPMATUBHYIO JOKYMEHTALUIO

- BBIOMpATH JIETaI U y3/bl Ha OCHOBE aHaJIM3a UX CBOMCTB IS
KOHKPETHOTO IPUMEHEHUSI.
3nanusn(axmyanuzayus):- METOJIKA BBIMIOJIHCHUS OCHOBHBIX PACUYETOB IO JACTANISIM
MalllWH,
-METOAMKA ONPENEIECHUS KHUHEMATHUYECKUX U JUHAMUYECKUX XAPaKTEPUCTUK MeXa-
HU3MOB U MaivH (yCIOBHBIE 0003HAYEHUS, HCIIOIB3YEMbIE B KHHEMATHYECKUX

cxemax; (opmyJibl IS onpeesieHus nepeaaTounbix otHomenui, KII/I,
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MOIITHOCTH, BPAIIAONIINX MOMEHTOB OT/IEIBHBIX SJIEMEHTOB U BCETO MPUBO/IA B
IEJIOM).
Teoperuueckuii MaTepuas

BoJBIIMHCTBO COBPEMEHHBIX MAlIMH CO3JAI0TCS 110 CXEME:
r—— — — — — —_— = = 1

| JlBurarens ITepenaga | .| WcnonaurensHpii
| | OpraH MalluH

\. | IpHBOJ

Pucynoxk 1- Cxema npuBoja B oOLIEM BU/IE.

Mexanuueckas nepedaua — MEXaHU3M, CITy>KaIllUH JJIs TIEpeladll SHEPTUU Ha
paccrosiare. OyHKIMY Nepejavu: COrIaCOBaHUE CKOPOCTEN UCTIOTHUTEIBHBIX Opra-
HOB CO CKOPOCTBIO JIBUTATEINS]; PETYJIMPOBAHUE U PEBEPCUPOBAHUE CKOPOCTHU UCIIOI-
HUTEIHHOTO MEXaHU3Ma, MPeoOpa3oBaHUe BPAIIATEILHOTO JABMKCHUS IBUTATENS B
MOCTyNaTeIbHOE ABUKEHHUE UCTIOJIHUTEILHOTO OpraHa MallluHbI, TPUBEICHUE B JBU-
KEHUE HECKOJIBKUX UCTIOJHUTEIbHBIX MEXaHU3MOB OJJHOBPEMEHHO OT OJTHOTO JIBUTa-
Tens. B xaxoii nepegade paznuyaroT Beayliee 3BeHO (Tepeaaroiiee ABMKEHIE) U
BeioMoe (TIpUBOAMMOE B JBUKEHHE OT Beayiero). [lepenaya, coctosimias u3 Hec-

KOJIBKHX IIap BCAYIICTO U BSAOMOI'O 3BCHbCB, HA3bIBACTCA MHOFOCTVHquaTOﬁ.

MexaHnueckas repeaya MMeeT psiji KHHEMATHYECKUX U CHJIOBBIX XapaKTePHCTHUK
K KnHEMaTHYecKUM XapaKTepHCTUKaM MEXaHHUECKOi Iepeaul OTHOCATCS:
-yTJI0Basi CKOPOCTh W, ¢2;
-4aCcTOTA BPALICHHUS 71, MUH
- OKpYy>KHast ckopocTb V , m/c;
- TIepelaTOYHOE OTHOLIEHHUE U .
ITepeaToYHOE OTHOIIEHHE — Oe3pa3MepHas BEJIMYMHA, TIOKA3bIBAIOLIEE BO
CKOJILKO Pa3 Mepejiauya n3MeHseT CKOPOCTh BPallleH s

@ N
u=22 -
@, N,
[Tepenaua, noHmxaroiasi CKOpocts (# >1), HazpiBaeTcs peaykTopoM. st

MHOFOCTYHCH‘I&TOﬁ nepeaain



rae uj..., U, — IepeaaToyHble OTHOIICHUS OTACIIbHBIX CTyIICHEH.
K nuHaMuyeckuM xapakTepUCTUKAM OTHOCSTCS:
- MOIIIHOCTE P, Bm P=M-w

- Bpararomuii MoMeHT M, Hu M=P/w

o P
-K03((HUIUEHT MOJIE3HOTO NCUCTBUS, 1) = 1%

sampay

KII/] MHOTOCTYTIEHYATOM NEepeIadn

rae #1 ..., #n - KIIJ ka0l KuHeMaTuyeckon napsl (3y04aroi, peMeHHOM, IEMHOM )

d TaKXKC NPYIuX 3BCHLCB IIPHUBO/A (I'IOI[HII/IHHI/IKOB, MY(bTI)I) UT. AO.

3ajanne K NpaKTH4ecKoii padore:
JInst 3a1aHHOM cXeMbl prBoja (Tadauial) BEIOpaTh AIEKTPOIBUTATENb,
BBITIOJIHUTHh KHHEMATUUYECKUA U TMHAMUYECKHUI pacyeT MpUBO/IaA.
Xoa BbINOJIHEHHUS Pa0d0ThI
1.3anucars 3aaHue, BHIOpaTh KHHEMATHUECKYIO CXEMY U UCXOJHBIC IaHHBIC B
COOTBETCTBHUM C BapuaHTOM (Tabnuna 1)

Tabmuial- BapuaHTsl 3a1aHuii K MPaKTUYECKOM paboTe

MoniHocTs Ha Yacrora BpanieHus
Neri/mt BBIXOJI€ TPUBO/IA, BBIXO/IHOT'O Baja Kunemarndeckas cxema npuBoja
Prux , KBT MPUBOJA Nppix, MuH
1 4,6 130
2 32 118 5
3 1,8 80
4 3,4 140
5 2,5 100
6 4,5 95
7 2,5 60
8 1,7 120
9 2,3 130 :
10 3,3 80
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11 4,6 120
12 33 100 @)
13 4,5 100 ,___.4:
ﬂn\\-—
14 1,8 90 <>———=¢
15 25 85 Al
16 1,7 112
1l .
17 3,2 160 C,"—“’:j
[u—
18 45 110 | _
19 4.4 150 %
20 5,2 130
21 43 40
Py |y
23 45 30 g -
24 6 30 5 =5
25 35 50 6

2.BbIOpaTh NEeKTPOABUTATEND.
2.1.0npenemuts KIT/] npuBoaa n=nt-n-n-n, (1)

T€ M, Np, Ms, — KII/] COOTBETCTBEHHO LIENHBIX, PEMEHHBIX, 3yOUaThIX, Nepenad,

nap MOAIMIUITHUKOB /Tabmn.2/
Tabmuma 2 - 3navenus K11/l mexaHnueckux mepemad
Tun nepenaun 3akpseITast OTtkpbITas

3y0Ouaras:

IIUTHHIPAYECKAsT 0,96..0,97 0,93...0,95

KOHUYECKAs 0,95...0,97 0,92...0,94
Lennas 0,95...0,97 0,90...0,93
Pemennas:

MJIOCKUM PEMHEM 0,96...0,98

KJIMHOBBIMU (TIOJIMKIMHOBBIM) PEMHIMU 0,95...0,97

[Tpumeuanus: 1. [ToTepu B MOAMIMITHUKAX HA TPEHHE OLIEHUBAIOTCS CIIETYIOIIUM
Kod(duIIMeHTaMU: JIJIsl OAHON Hapbl MOAIIUITHUKOB CKOJIbKEHUSI IpUHUMaKoTCs Mec=0,98...0,99.
2. Ilorepu B MmydTe npuHUMaIoTcs Ny=~0,98
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a,b,C,e- KoJIMYeCTBO COOTBETCTBEHHO LICHHBIX, PEMEHHBIX, 3yOUaThIX, IIepe1ay,
nap MOIIMITHUKOB.

Ilpumeuanue: coctapmustomue popmyisl (1) onpeaensoTcst B 3aBUCUMOCTH OT KUHE-
MaTHUYECKOM CXEeMbI TPUBOJIA.

o]

2.2.0npenenuts TpeOyeMyro MOIIHOCTD ABuraress, kBr - P, = 77" (2)

2.3.0npenenuth BO3MOXKHOE TTepeJaTOYHOE OTHOIIIEHHE TTpuBoja  /Tadu.3/
Ugos= UsUp Uy, (3)

Ta6muma 3 - PekomeH1yemMble 3HaUCHHS TIEPeIaTOUYHBIX OTHOIICHHMA

3akpbIThie 3yOuaThie iepeaaun (PeayKToOpbl) OJHOCTYIEHYAThIE HIUIMHAPHIECKHIE U
korunveckue (COCT 2185— 66):

1-# psn - 2,0; 2.5; 3,15 4,0; 5,0; 6,3;

2-1 psn-2,24; 2,8, 3,55; 45; 56; 7,1
3Hauenus 1-ro paga CJICAYCT NPCAINIOYNUTATh SHAYCHUSAM 2-r0 paaa.

3aKpbIThle YEPBAYHBIC IIEpeadun (PeLyKTOPbl) OJTHOCTYIIEHYAThIE JIJIsl UEPBSIKA C UUCIOM
BUTKOB I,=1; 2; 4 (TOCT 2144-75):

1-# psan-10; 12,5; 16; 20; 25; 31,5;

2-i pan-11,2; 14, 18; 22,4 28, 35,5.
3HaueHus 1-ro psija cienyer NpeArnoYuTaTh 3HaYeHUsIM 2-T0 psja.

OTkpbIThIe 3yOuatThle nepenayu: 3...7, 3aKpeIThle 3y0uarsle nepeaayu: 3...6.

Lennele nepenaun: 2...4

Pemennsie nepenauu (Bce Tunbl): 2...4

I7Ie U, - IEpPelaTOYHOe OTHOIIIEHUE 3y0UaToi nepeiayu;
Up — IIepenaToyHOE OTHOLIEHUE PEMEHHOM IIEpeiauH ;
Uy, — IepeJaTOYHOE OTHOIICHUE IIETTHOM Tepeaun
Ipumeuanue: coctassitorue GOpMyJIbl 3 ONPEACISIOTCS B 3aBUCUMOCTH OT
KMHEMaTHUYE€CKON CXEMbI MPUBO/IA.

2.4.0npenennuTb BO3MOKHYIO YaCTOTY BpAILlCHHsI Bajla IBUTaTENs

Neozn= Nepix * ueo3M(4)
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Tabnuua 4 - JIBurarenu acCHHXpOHHbIE KOPOTKO3aMKHYThIE Tpex(da3Hbie cepuu 4A 00IIETPOMBIIIIIEHHOTO TPUMEHEHHUS;

3aKphIThIC, 001yBacMbIE. :

CUHXpOHHAsI YacTOTa BpAIICHUSA, 00/MUH
3000 1500 1000 750
. B s £
= < = = c
s < « «
Jas [ & < =
o) Q © =
558 3 g 2 3
£5¢ g - S £ g
5 Tun nBurarens 5 = Tun nBurarens 5 = Twun nBurarens = = Tun nBurarens 5 =
= 2 2 2% 2
3 3 5 =
= = & o
= = =
Z g = z
o
an s s T
0,25 4AAMS56B2Y3 2760 4AAM63A4Y3 1370 4AAM63B6Y3 890 4AM71B8Y3 680
0,37 4AAMG63A2Y3 2740 4AAM63B4Y3 1365 4AM71A6Y3 910 4AMS0A8Y3 675
0,55 4AAMG63B2Y3 2710 4AM71A4Y3 1390 4AM71B6Y3 900 4AMB0B8Y3 700
0,75 4AM71A2Y3 2840 4AM71B4Y3 1390 4AMB0A6Y3 915 4AM90bAS8Y3 700
1,1 4AM71B2Y3 2810 4AMS0A4Y3 1420 4AMS80B6Y3 920 4AM90bB8Y3 700
15 4AMB0A2Y3 2850 4AMB0B4Y3 1415 4AM90b6Y3 935 4AM100b8Y3 700
2,2 4AMS80B2Y3 2850 4AM90b4Y3 1425 4AM100b6Y3 950 4AMI112MAS8Y3 700
3,0 4AM90b2VY3 2840 4AM100S4y3 1435 4AM112MA6Y3 955 4AM112MB8Y3 700
40 4AM100S2y3 2880 4AM100b4Y3 1430 4AM112MB6Y3 950 4AM132S8y3 720
55 4AMI'00b2VY3 2880 4AM112M4VY3 1445 4AM132S6y3 965 4AM132M8VY3 720
7,5 4AM112M2VY3 2900 4AM13254VY3 1455 4AM132M6VY3 870 4AM160S8y3 730




2.5.BeiOpath cTaHAapTHBIN JIEKTPOIBUTATEIb /Tabnuua 4 /
Ilpumeuanue: Tlpum BBIOOpE HBHraTeias HEOOXOAWMMO CIICIOBATH

PEKOMEHIAIUSM:

- Pys > Pupoe  (omycTuMast eperpyska a0 5%)
- YacTOTy BpalleHUsl JIBHUTATENS HEOOXOAWMMO MPUHUMATh TaKUM OOpa3oM,
9TOOBI TEpeJaTOYHbIC OTHOIICHMS Tepeaad MPUBOJA OKa3aduch HamOojee
panmoHanbHbIMU. [IpU 3TOM HEOOXOIUMO YYeCTh, ABUTATENIM C OOJBIION
o o -1 o o
yacToTol Bpaiienuss (cuHxpoHHOM 3000 MUH™) UMEIOT HU3KUN padouuit
pecypc, a aBurareiu ¢ yactoroi 750 mun! BecbMa meramnoemku IlosToMy BX
6e3 0co00i1 HEOOXOTUMOCTH MPUMEHSITh HE PEKOMEH Ty ETCS;
- HEOOXOAMMO BBIOpaTh CIEAYIOUIME XapaKTEPUCTHKU JABUTATEIIA:
- Py, kBm
-1
-Noe MUH
3.BBINOJHATE KWHEMATUYECKUN pacueT NPUBOJA

3.1. Onpenenuth nepeaaTouYHOE OTHOIIIEHUE TPUBO/IA

U= (5)

3.2.IlponsBectr pa30MBKY MEPEIATOYHOTO OTHOIICHUS IO CTYIICHSIM
3.2.1.Ha3HauyuTh MepeaaToyHoe OTHOIEHUE 3y0UaToi nepenadn (Us;) B
cootBeTcTBUM ¢ [[OCT 2185-66 /Tabn.3/
3.2.2. PaccunTaTh nepenaToyHoe OTHOLIEHUE OTKPBITOMN nepeaauu (peMEeHHON
WJIU LETTHOMN )
Ugn=U/Usy wuau Upp=U/Us;x (6)
3.3.0npenenuTs YacToTy BpalleHUs BAIOB IPUBOAA N, MUH ™ C
Y4E€TOM KHHEMATHUECKON CXEMBI

3.4. OnpenenuTs YIiaoBble CKOPOCTH BaJIOB MPUBOJA, C

o =7nn/30 (7)

4. BpINOJHUTH AMHAMUYECKUI pacyeT IpUBOIa
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4.1.0npenenuth MOIIHOCTh HA BajlaX MPUBOJA (C yUETOM BEIMUUHBI Pypos U
NOTEePb MOIIHOCTHU B TE€X 3JIEMEHTAX MPHUBO/IA, KOTOPHIE PACIIOIOKEHBI HA Iy TH
nepeayd MOIIHOCTH OT IBUTATelNs IO pacCCMaTPUBAEMOTO Bajia).

P=P,. n, kBm (8)
4.2.Onpenenuth BEIUUHUHY BpalalOIMX MOMEHTOB Ha BajlaX MPUBO/IA,
M = P-10%w, um (9)
5. ChopmynupoBaTh BBIBOJ IO paboTe.
6.0TBeTUTH Ha KOHTPOJIBHBIE BOMPOCHL:
1).IlepeuncnuTe KHHEMATUIECKUE XaPAKTEPUCTUKN MEXaHUUECKOH IepeIayu.
2).IlosicauTe (hU3MYeCKUil CMBICT TEPEAATOYHOTO OTHOIICHHWS W 3aIHIIATE
dopMynbl ANIE €ro OMpeneeHHs 4Yepe3 KUHEMAaTHUeCKUe WU TeOMETPHUYECKHE
napaMeTpbl BEAYLIEr0 U BEIOMOIO 3JIEMEHTOB.
3).Kaxk onpenensiercs mepeaaTrouHoe OTHONMICHHE MHOTOCTYIIEHYATOTO MPUBOIA?
4).BeiOepuTe COOTHOIICHHE MEXAY T€OMETPUYCCKHUMH, KUHEMAaTUYCCKUMHU H
CWJIOBBIMM TapaMeTpaMH BEIyIIEro M BEIOMOIO 3JIEMEHTaMH 3y04aToro
peaAyKTOpa: a) u>1 6) Z1> 2o B) W; > W F) P> P, I[) M:> M,
u<l 21<2, W1 < W, P1< P2 Mi1< M;
5).Ilepeuncinte CHIIOBBIE XapaKTEPUCTUKN MEXaHHUECKOM Tiepeaun?
6).ITosicaure Qusnueckuit cmpicn KIIJ w 3amummre  dopmyiry €ro
oTpe/ieNIeHUs 11l MEXaHUYEeCKOro NMpUBoia?
CTpyKTypa 0TYeT N0 NPaKTU4ecKoii padore
1.Homep u Ha3BaHue paboThI
2.1lenb:
3. 3agaHue K MpakTHIECKOi padoTe

4 KunemaTuueckas cxema IpuBo/a.

5.Ucxonusie nanuwie: P, = , kBm

Rewpe- =, MUH™

6.Bb160p anexTpoaBurarTens.
6.1.0npenenenue KII/1 mpuBoaa

6.2.0npeneneHue TpeOyeMoOil MOIITHOCTH JIBUTATENS
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6.3.0npeneneHne BO3MOXKHOIO MEPEIaTOYHOrO OTHOLIEHUSI IPUBOIA
6.4.0npeneneHne BO3MOXKHOW 4acTOThI BpalllEHUs Bajia IBUraTeNs
6.5.Be100p cTaHIapTHOTO IIEKTPOABUTATEIS

/. KuHematndeckuil pacueT MpuBoJa.

7.1.0npenenenne PakTUIECKOTO MEPEJaATOYHOTO OTHOLICHHS MPUBOIA
7.2. Pa30uBKa nepeaTouHOro OTHOLIEHUS MO CTYIIEHAM
7.3.0npeienienye 9acTOThl BPAIEH s BAJIOB PUBOJIA, MAH

7.4. OmpenenieHne yIiioBoi CKOPOCTH BaJIOB IPUBOJA, 'L
8./IlnHaMu4YecKuil pacyeT MpuBo/Ia.

8.1. Onpenenenne MOITHOCTH Ha BajlaX MpuBoja, KBT

8.2. OnpeneneHue BpalIarOIMX MOMEHTOB Ha BajaxX MPUBOAA, HM

Tabnuua 5 - Pe3ynbrarhl pacuera

Ban

[Tapamerp 3yOuaroiil mepenauu OTKPBITON TIepeauu

BEyLIUI BEJIOMBII BEJIyIINI BEJIOMBIN

Ilepenarounoe
OTHOIIICHUE U
Yacrora
BpamieHust N,
MHH
Vrnosas cko-
pOCTh, M, ceK™
MOIIHOCTB,

kBT

Bpamarommii
MOMEHT, HM
9.Br1BOS 10 padorTe:

10.0TBETHI HA KOHTPOJIBHBIE BOIPOCHI.

IpakTnueckas padora Ne 15
Ha3panue npakTH4ecKkoi padoThl: 3ydcHre KOHCTPYKIMH HJIHHIPAYIESCKOTO
peayKropa
Ileny: w3ydeHWE KOHCTPYKIMH IMHJIMHIPHYECKOTO PEAYKTOpa, 3HAKOMCTBO C

NOPSAJIKOM COOpPKH M pa300pKu peAyKTopa, U3MEPEHHE OCHOBHBIX Ta0apUTHBIX,
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PUCOCTUHUTEIBHBIX U TEOMETPUIECKUX Pa3MEPOB, pacyeT OCHOBHBIX MapamMeTpoOB
3y04aToro 3arerieHusl.
Mamepuanvnhaa  6aza: UWIMHIPUYECKUM  PEAYKTOp, TaedyHble  KIIOYH,
MITAaHTCHIIUPKYJIb, THHECHKA.
Ymenusa (s1emenmot):-BpiOUpaTh I€TANU U y3JIbI HA OCHOBE aHAJM3a UX CBOMCTB
JUTSI KOHKPETHOTO TIPUMEHCHHST,
-4UTaTh KHHEMATHUECKNE CXEMBI;

-HCTIOJIb30BaTh CIPABOYHYIO M HOPMATHUBHYIO TOKYMEHTAITHIO

3nanusn: (axmyanuzayus)- OCHOBBI IPOCKTHUPOBAHUS COOPOYHBIX €TUHMII;

-OCHOBBI KOHCTPYHUPOBAHHA.

Teopernyecknii MaTepuaJl
Penykrop —3T0 3aKpeITast MEXaHUYECKas lepefada, CiayKalas i epeaadn

BpallleHUs OT BEAYIIEro Baja K BEJOMOMY C IIOHMKEHUEM CKOPOCTH U MOBBILICHU-
€M BpalIaroLIeT0 MOMEHTA, IEPEJATOYHOE OTHOILIECHHUE B PEIYKTOPE —BEJIMYMHA
IIOCTOsIHHAA. B 3aBUCMMOCTH OT BHJa BXOASALIMX B HErO Ilepefay CyLIECTBYIOT
3y04aTbie, YEPBSIYHbIE PETYKTOPBHI.

3yOuaThie peayKTOPhI HALIUIH IIMPOKOE MPUMEHEHUE B MAIIMHOCTPOUTEIHHOM
o0opynoBaHuu. B 3aBucuMocTy OT BUJIa UCIOIB3yEeMOMN NIEpeIaun pa3inyaroT -
JUHAPUYECKHE PEIYKTOpa ¢ IpsiMO3yObIMU, KOCO3yObIMU, IIEBPOHHBIMU Mepeiaya-
MU U KOHUYECKHUE PELYKTOPHI.

B 3aBucuMocCTH OT pacnoyIoKEHHsI BEAOMOTO BaJla B IPOCTPAHCTBE PELYKTOPBI
BBIITYCKAIOT B TOPU30HTAJIbHOM U BEPTUKAJIBHOM HUCIOJHEHHUH; B 3aBUCUMOCTH OT

Yyucia CTyNeHe! pa3inyaroT OJIHO- U MHOTOCTYIIEHYAThIE PEAYKTOPHI (PUCYHOK 1).
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Pucynoxk 1 - Kunematuueckue cxembl HUIMHAPUYECKUX PEITYKTOPOB.
OCHOBHBIMM 3JIEMEHTAMHU LIWJIMHAPUYECKOTO PEAYKTOPA (PUCYHOK 2) SIBIISIETCS
HMIMHApUYEcKas 3yOuaTas nepenaya, HOMEIEHHAas B JINTOM Kopityce 3 ¢ pa3beM-
HOM KpBIIIKOW 9, TUHUS pazbeMa KOTOPOM COBMAAAET C OCSMHU BaJlOB 9, HA KOTOPHIE
yCTaHOBJICHbI 3yOuaThie Koseca 4, 15. Kpeliika peaykropa K KOpIycy KpernuTcsi C
MOMOILBIO 00ATOB 6, COOCHOCTh THE3 MOIIMITHUKOB B KOPITYCE U KPBIIIKE
OCYIIECTBIISIETCS C TOMOIIBIO IBYX KOHUYECKUX mTru(dToB 13.

Bpamaromuii MOMEHT OT 3y04aThIX KOJIEC K BajaM U HAa00OpOT OCYIIECTBIIS-
€TCs C MOMOUIBIO IIMOHOK WIH IIJIUIOB. Banbl ycTaHaBIMBaIOTCS HA MOAIIUITHUKAX
KadeHus 2, BLIOOP TUIIa KOTOPHIX 3aBUCHUT OT BUA 3yOUaToi mepeaadn, BOSHUKAO-
el B nepeiaue Harpy3ku U TpeOOBaHUM, MPEIbABISIEMbIX K KECTKOCTH YCTaHOB-
ku BasioB. OceBasi puKcarys MOIIIMITHUKOB OCYIIECTBIISACTCS (PIIaHIIEBBIMU UITU

BpPE3HBIMU KpbIlIkamMul u HAabOpOM MeTaUTMYECKUX MPOKIIaIoK 14,
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Pucynok 2 - PenykTop UIMIUHAPUYECKHUN 3yOUaThIii
CMma3ska 3aleruieHns OCyIIeCTBIISIETCS OTPyKEHHEM 3y04aToro KoJjeca B Mac-
JITHYIO BaHHY Ha OTPEJEICHHYIO IITyOrHY, a MOAIIMITHUKOB (Yalle BCEro npu He-
OOJIBIIIUX CKOPOCTSX) — MACJISTHBIM TyMaHOM, 0Opa3yroIIuMCcs Mpu pa3ophI3ruBa-
HUU Macla. J{Js 3a1MBKU Maciia ¥ KOHTPOJISt COCTOSIHUS pab04YrX MOBEPXHOCTEH
3y04aThIX KOJIEC B KPBIIIKE PEAYKTOpa NPEIyCMOTPEHO CMOTPOBOE OKHO, 3aKPBITOE
KPBIKOH 11; 111 KOHTPOJIA ypOBHS M KaueCcTBa CMa3KH MPEyCMOTPEH 7KE310BbIN
Macioykasarenb 16; 1yl cmuBa CMa3Ku B KOPITyCe PeIyKTOpa UMEETCsl OTBEPCTHE,
3ariynieHHoe pe3b00BoM MPOOKOH17. 171 TPAaHCTIOPTUPOBKHU MPETyCMOTPEHBI PhIM-

oonteil2.
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1.3amMeputh rabapuTHBIC, IPUCOCIMHUTEIBHBIE pa3MeEPbl PEAYKTOPA,

3ajaHne K NpaKTH4ecKoii padore:

r€OMETPUYECKHE MTapaMeTpbl 3y0UaToi mapshl.

2. IlpousBecTu pa300pKy peayKTOpa, U3YUUTh €r0 KOHCTPYKIIHIO.

3.0npenenuTs reoMeTpUYecKUe pasmMepsl 3y04aToi mapshl.

4. TIpousBecT COOPKY peayKTOpA.

Xo/ BbINOJTHEHHUST PA00ThI

1. 3anucarth 3a/1aHKe K IPAKTUYECKON padboTe.

1. BeruepTuTh KUHEMAaTUYECKYIO CXEMY PEIYKTOPA.

3. 3amepuTh rabapuTHBIE U MPUCOEIUHUTEIBHBIE pa3MEPbI, UCIIONb3YsI PUCYHOK 3.

Pesynbratel 3aHecTu B Tabnuiy 1.

Ta6numna 1- 'abapuTHBIC 1 MPUCOCTUHUTEIIBHBIE pa3Mephl peIyKTOpA.

O6o3nauen | Benuu
Nen/m HaumenoBanue pazmepos
ue uHa
T'abapummnvle
1 Jnuua Ls
2 [lIupuna B
3 | Beicora H1
Ipucoeounumenvhoie
1 | Iuamerp GBICTPOXOIHOTO Baia di
2 Bruter OpICTpOX0HOTO Bajia I1
3 | AuMeTp TUXOXOIHOTO Baja d>
4 | BpUIET TUXOXOIHOTO Baja I2
5 | PaccrosiHre OT OMOPHOM MOBEPXHOCTH HIKHETO (pI1aHIa A0 JIUHUU H
pa3beMa peayKropa

7 MesxoceBoe paccTosiHuE aw
8 TonmmHaa HIOKHETO (IIaHIa H
9 JlinHa ONOpHOI MOBEPXHOCTH HIKHETO (praHIa L7
10 | PaccrosiHue MeXIy OCSIMH OTBEPCTHIA IO PyHIAMEHTHBIE OOITHI Ay

A
11 | JInametp oTBepcTHil Mo GyHIAMEHTHBIE OOITHI ds
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Pucynox 3. — I'abapuTHBIC U TPUCOCTUHUTEIBHBIC Pa3MEPhI PEIYyKTOPA.

4. PenykTop pa3o0paTh U ONKCATh MOPSIIOK pa300pKH.

5. 3amMepuTh reOMETPUUYECKUE MApaMETPhI IECTEPHU U KoJeca. Pe3ysbTaThl 3aHECTH
B Ta0nHIry 2.

Tabnuma 2 - 3amepsieMble reOMETpUUECKHE MTapaMeTphl 3y0UaToil mapsl

Nori/mm HaumenoBanue O06o3HaueHne Benmnunna
1 Yucio 3yObeB MIeCTepHU VAl
2 Uucno 3y0peB Koneca 22
3 JlmaMeTp BBICTYIIOB IMIECTEPHH dat
4 | Hlupuna BeHIa Kojeca b2

6. Paccuntarh reomeTpuyeckre napaMeTpsl 3y0uaTol nepeaain:
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6.1nmepegaToyHOE OTHOIIECHUE u=-2

6.2. MOAYJIb 3alleIICHUS m=——=4 (3HaueHHE COraacoBaTh

CO CTaHJAPTHBIM PSIIOM HOPMAJIBHBIX MOJYJIEH:
1-viti pao:1;. 1,25; 2; 2,5; 3; 4; 6, 8; 10; 12; 16; 20;
2-o1 ps0:1.375; 1,75; 2,25; 2,75; 3,5, 4,5, 7; 9; 11; 14, 18; 22 )

6.3.1eUTEIbHBIN JUaMETP EeCTCPHU di=m-z;

6.4.1maMeTp BBICTYTIOB IIECTEPHU da1 =d; +2m

6.5.1MaMeTp BIIaJIUH IICCTCPHU dfp = di- 2,5m

6.6. neMUTENBHBIN TUAMETP Kojleca d,=m-z,

6.7. TMamMeTp BBICTYIIOB KoJieca da2=d; + 2m

6.8. TnameTp BIIaUH KoJieca ds, =d, — 2,5m
_d,+d,

6.9. MexxoCceBOe paccTOsSTHHE " 5

/.3aHeCTH 3aMepEeHHbIE U pacYeTHbIE MTapaMeTpPhbl B TAOIHILy 3.
Tabnuma 3 - CpaBHUTENBHBIN aHAJIN3 3aMEPEHHBIX U PACUETHBIX T€OMETPUUYECKUX

[IapaMeTPOB JIEMEHTOB 3y04aTON Nnapsl

IMapameTpsl (o PY ao

3amepsiembie

PacuétHrlie

8.BBINIOTHUTH CPaBHUTEIBHBIA AHAIU3 3aMEPEHHBIX U PACUETHBIX MMAPAMETPOB

d pac. d 3am. apacx _ aaa,w.
allTal.mo%: Aa, =prw.1oo%:
dal a

@

Ad, =

9. [IpousBectu cOOPKY peAyKTOpa U MOCIEA0BATEILHOCTh COOPKU 3aHECTU B OTUET.
10. Caenatpb BBIBOJ IO padoTe.
11. OTBETUTH HA KOHTPOJILHBIE BOIPOCHI.

1). Ha3BaTh rabapuTHbIC pa3Mepbl peayKTopa.

2). Ha3BaTh 1 OOBSICHUTH Ha3HAYCHHUE MPUCOCTUHUTEILHBIX Pa3MEPOB
peayKTopa.

3). Kakum 00pa3om ocyIecTBiIseTcst oceBast (PUKCAUS MOAITUITHIKOB KaYCHHS.
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4).Kak 10cTHraeTcss COOCHOCTh OTBEPCTHH MO OIIUITHUKY B KOPITyce U
KPBIIIKE peayKTopa?
5). Ha3oBuTE KOHCTPYKTHBHBIE 3JIEMEHTBI PEYKTOPA JJIsl 3aJIMBKH, CIIMBA U

KOHTPOJISL YPOBHSI CMa3Ku B PEAYKTOPE.

CTpykTypa 0T4éTa 0 NPAKTUYECKO padoTe

1.Homep u Ha3zBaHKE paObOTHI.
2.1lenn:

3.MarepuanbHas 6a3a:

4, KunemaTuyeckasi cxeMa peayKropa

5. 3amepsieMble rabapuTHbBIE U IPUCOECTUHUTENBHBIE Pa3MEPHI.

7. Ilopsiok pa3d0pKH peayKTopa.

6. 3amepsieMble TEOMETPUYECKHE ITapaMeTphl 3y0UaTOi Mmaphl.
/.PacyeT reoMeTpHUUECKUX apaMeTPOB 3yOUaToro 3arerieHusl.

8. CpaBHUTENBHBIN aHAJIN3 PACUETHBIX U 3aMEPEHHBIX ITAPAMETPOB.
9. Ilopsaok cOOpKU peayKTopa.

10. BeiBox mo pabore.

11. OTBETHI HA KOHTPOJIBHBIE BOPOCHI.

IIpakTuyeckas padora Nel6.

HasBanue npaktudeckoit padorsi: [lon0op 1 pacuer NOAMIUITHUKOB KaUyeHUs
Heab: popmupoBanue ymMeHuil moadoopa 1 pacuera NOJIIMITHUKOB KaueHuUs
Ymenusn:.(onemenmol ):-BIOMPATh IETAU U y3JIbl HA OCHOBE aHAJIN3a UX CBOWCTB
JUIsl KOHKPETHOTO MIPUMEHEHHS],

-MCMOJI30BaTh CIIPABOYHYI0 1 HOPMATUBHYIO TOKYMEHTALUIO
3nanusn: (axmyanuzayus)—MeTOIMKA BHITOTHCHHUS OCHOBHBIX PAaCUETOB MO JACTAJISIM
MalluH;
- METOJIMKA ONPEACIICHUS] CTATUYECKUX U TMHAMUYECKUX HArPy30K Ha DJIEMEHTHI

KOHCTPYKLMH.
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Teoperuuyeckuii Mmarepuas.
[ToaAmUITHUKY KaueHUS SBIISIIOTCS OMOPOU JIJI BPAILIAIOIIUXCS BAJIOB U OCEH.
[ToamMNHUKY KaYyeHUsi COCTOST U3 BHYTPEHHUX U HAPYIKHBIX KOJIEL, TEJ KAUEHUS

Y cernapaTopoB, OTACILIIOIIUX Tela KAa4eHUs IpyT OT JApyra.
[ToammImHNKY KaueHus KI1acCUPUIUPYIOTCS:

1.7Ilo socnpunumaemoii nacpyske:

-paoudanbHvle NOOWUNHUKY — BOCIIPUHUMAIOT TOJBKO paJuajbHYI0 HarpysKy
(pOTMUKOMOAIIUIIHUK C IUWIMHAPUYECKUMHU POJUKAMHU) WIM PaIUuAIbHYI0 U
HEKOTOPYIO  OCEBYIO  Harpy3ky  (IIApUKOMOMAIIMIIHUKK  OJHOPSAHBIE |
POJMKOIOAIIMITHUKY C IWIMHIPUYCCKUMH POTUKAMH);

-ynopHsle NOOWUNHUKY - BOCIPUHUMAIOT TOJBKO OCEBYIO HAIPY3KY;
-PAOUANIbHO-YNOPHbIE U YHOPHO-paoduaibhvie NOOUWUNHUKY — BOCTIPUHHUMAIOT
paguaibHYyl0 M OCEBYIO Harpy3ku, Opu4éM oOJsanaronieli MoOxeT OBbITh Kak

paauanbHas (paguanbHO-yIOPHBIE), TaK U OceBas (YIOPHO-pagualibHbIE) HATPY3KH;
2.no hopme men KayeHus:
-wapukosyie (Teaa KaYeHUs — [APUKU)

-pPOJIUKOBblE (Tena Ka4CHUA — POJIMKH: KOPOTKHC HUJIMHAPHUICCKHUC,

WroJibYaThle, BUTHIC, KOHMUECKHE, OOUKOOOpa3HbIC)

3.no eabapumam u Ha2py304HOU CNOCOOHOCMU PATUYAIOT TTOIITUITHUKH

pa3HbIX cepui

4.no yucny ps0os men KaweHus: OMHOPSIHBIC, IBYXPATHBIC, MHOTOPSTHBIC,

5.n0 mounocmu uzeomosnenuss yCTAaHOBJICHBI CIAEAYIOIMINE KIACChl TOYHOCTH (B

NopsiIKe MOBbIIeHUsT TouHocTH): 0, 6, 5, 4 u 2. Haubospiliee npruMeHEeHHE B

00111eM MalIMHOCTPOCHUHN HAXOAST MOMIMHUIHUKN Kiacca 0 (HOpMaJIbHBIN KI1acc

TOYHOCTH) — B YCIIOBHOM 0003HAUYE€HUU HE YKa3bIBAIOT.

Kpamkue xapaxmepucmuku 0CHOBHbIX MUNOE NOOWIUNHUKOE KAYEHUA
1. llapuxonoowunuux paouaibHviti 0OHOPSAOHbILL
MoxeT BOCHPUHUMATh HE TOJBKO pajuaibHbIe, HO M OCEBBIC HArPy3KH,

JNEUCTBYIOIIME B 000OMX HAMPABJICHUAX U HE TpeBbIatoT 70% HEeUcnob30BaHHON
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JOIYCTUMOM paJiuagbHON HArpy3Kku (T.€. pa3HOCTU MEXAY JOIMYCTUMOM B JaHHBIX
YCJIOBUSIX U ACHCTBYIONIECH paguaibHbIMU Harpy3kamu). Jlomyckaer rnepexkoc Ha-
PYKHBIX KOJIELl OTHOCUTENILHO BHYTpeHHUX He 6oiee 10°...15°. Haubonee pacn-
POCTpaHEHHBINA U AEIEBBIN MOAIIUITHUK, KOTOPBIM UMEET CPABHUTEIIBHO MAIYyI0 U
PaauaIbHYIO U OCEBYIO KECTKOCTh, [I03TOMY HE PEKOMEHIYETCS I IPUMEHEHUS B

y3J1ax, TPEOYIOIIMX TOUYHYIO (PUKCAIUIO BaJIOB.

2. lllapuxonoouwunruk paouaivHolll 08YXpsOHbILL CheputecKull (Camoycmanas-

JUBAIOWULLCS).

BocnprHuMaer B OCHOBHOM paJualIbHYIO HAIPy3Ky, HO MOYKET BOCIIPUHHU-
MaTh OJJHOBPEMEHHO B 000MX HAIPABJICHUAX HE3HAUNTENbHYIO (20% OT HEUCHob-
30BAaHHOM JOIYCTUMOM paJinajbHOI) OCEBYIO HAarpy3Ky. JlonyckaeT 3HauynuTenbHbIE
Ie-peKOChl BHYTPEHHUX KOJIEl OTHOCUTENBHO HapyKHbIX (10 2°...3°). [Ipumensiert-
Cs1 111 HE)KECTKMX BAJIOB U B ClIly4ae HE 00eCIIeYeHNs HauleXkKallleld COOCHOCTHU OT-

BEPCTUN KOPIYCOB.

3. PoauxonoowunHuk paouanbHbli ¢ KOPOMKUMU YUTUHOPULECKUMU POTIUKAMU.
Bocnpuanmaer pamuanbHyr Harpysky. /Jlomyckaer pasnenbHbBIA MOHTaX
BHYTPEHHETO (C KOMIUIEKTOM POJUKOB) M HAPY>KHOTO KOJIbIIA TOJIIUITHUKOB.
O6nagaer OoJibllie pagHAIBHOM  TPY30MOABEMHOCTBIO, Ye€M  pajuaibHbIN
mapukonoamunuuk. O4eHb YyBCTBUTENICGH K MepekocaM ocei kojen. TpeOyer
KECTKHUX BaJIOB U BBICOKOW COOCHOCTH MOCAI0YHBIX MECT.
4. PonukonoowunHuk paouanibHblil U20abYamolil.
BocnpunumMaet ToabKO paauanbHyto Harpy3ky. OceBoe MmojioxeHue Baja He (Puk-
cupyeT. MokeT npUMeHATbCs 0e3 BHYTPEHHEro KoJibla. Pexomentyercs st
NpPUMEHEHUS B y3J1aX, padOoTaIOIMKX MpHU KoJeOaTeIbHOM JBUKEHUU Bajla U

MIPU MaJIBIX YKcaXx 00opoTa.

WUronpyaThle MNOAUIMIHUKA BBICOKOM TOYHOCTM MOTYT paldoTaTh MpHU
CPaBHUTEIBHO BBICOKUX CKOPOCTAX (OKpYy»Hasi CKOpocTh Basia A0 10-12 m/c).

5. PonuxkonoOwunHux paouaivHulil 08YXpsaoOHblilL.
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Bocrnpunumaer paauaibHyl0 U OCEBYIO HArpy3ku B 00e CTOpOHBI 10 25%
HEUCIIOJIb30BAHHOM JOMYCTUMOW PaJUAIbHON HArpy3Ku. JlomyCcKaeT 3Ha4YUTEIbHBIN
(2°...3%) mepekoc BHYTpPEHHETO KOJiblla (Bajla) OTHOCUTEIHHO HAPYKHOTO KOJIBIIA
(kopmyca). OTinMyaeTcs OT MIAPUKOMOMANIMIIHUKA PagUuaIbHOTO JABYXPSAHOTO
chepuueckoro OoJblIEH TPy30MOIBEMHOCTBIO, HO CIIOXHEE B HM3TOTOBJICHUU H
JIOPOXKE.

6. Illapuxonoowunrux paouanbHo-ynopHblii.
Bocnpuaumaet paguaibHy0 U OCEBYIO HArpy3KU TOJIBKO B OJTHY CTOPOHY.

HOHYCTI/IMEUI OCCBAaA HArpys3ka IJId IIOJIIMITHUKA!

-tunt 36000 (o = 12°) mo 70% HeUcnoab30BaHHOM MOMYyCTHUMOW paJuaibHON
Harpys3KH;
-tunt 46000 (o0 = 26°) no 150% Hencnoap30BaHHON JOMYCTUMON paJaualibHON
Harpys3Ku;
-t 66000 (a0 = 32°) go 200% Heucnosb30BaHHOW JOMYCTUMOM paguaibHOMN

HaArpy3KHu;

1 .Ponruxonoowunuux paouaibHo-ynopHwiti 0OHOPAOHbI ¢ KOHUYECKUMU
PONUKAMU
BocnpuauMaer paanaibHYI0 W OCEBYIO HAarpy3Ky TOJBKO B OJHY CTOPOHY.
Ouenp uyBCcTBUTENEH K NepekocaM. [Ipumensiercs B mape. Jlomyckaer peryJmpoBKy
oceBoi Urpel. OTIIMYAETCS OT MAPUKOTOAIIUITHUKA PaIuaILHO-YIIOPHOTO OOJBIIIEH
IPY30M0AbEMHOCTHIO, MAJILIMU TOYHOCTBIO BpAIICHHS W TPEACITbHBIMA YUCITAMH
000poToB. CTOMMOCTH €ro HIKE CTOMMOCTH IIIAPUKOIMOAMIMIIHUKA pPaJAAIBHO-
ynopHoro. Jlomyckaercst pa3ae/IbHbI MOHTaX HapY>KHOTO KOJIbIIa M BHYTPEHHETO C
KOMITJIEKTOM POJIUKOB.
8. lllapuxonoduwunHtux ynopHwiii 0OHOPSOHDBIIL.
BocnpuauMaeT oceByro Harpy3Ky TOJBKO B OJIHY CTOpoHY. [Ipumensercs npu

CPAaBHUTCIIbHO MAJIbIX YHCJIaX O60pOTOB.
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Cucmema ycnoenvix 0003HaueHuil NOOUWIUNHUKOB KAYEHUS

O603HavYeHMs MOIIIUITHUKOB COCTaBIsETCS U3 OYKB U 1udp (MakcUMalbHOE
KOJIM4YecTBO 1udp 7), YCIOBHO XapaKTEPU3YIOUIMX €ro B OTHOILIECHUHU pa3Mepa
OTBEPCTHUSI, CEPUH, TUIA U KOHCTPYKTUBHBIX OCOOCHHOCTEH.

[Tocnennue naBe 1Mdpbl 0003HAYECHHWS YKa3plBAlOT MmM(p AuaMeTpa
BHyTpeHHero Koubla: ...00 —d =10 mm: ... —d = 12 mm: u T.1., HauwnHas ot 04 (d =
20 MM) 1 KoH4Yas ...99 (d = 495 MM) 3TH HH(PHI YMHOXKAIOT Ha 5, YTOOBI MOJIYYUTh
BHYTPCHHHUH AuamMeTp B MM. Hampumep, MOAIMAITHUK C BHYTPEHHUM THAMETPOM
115 mm — uudpsr 23 u 1.1.

Tperbst 1mdpa cropaBa YCIOBHOTO O0O3HAYEHUS YKa3blBa€T Ha CEPUU
MOIIMITHUKOB: 0c000 n€rkas — 1; nérkas — 2; cpennsis — 3; Tsokénast — 4 u T.1.

UetsépTas mudpa ciieBa yka3pBaeT Ha TUITHI TOAIIUITHUKA:

0 — panguanbHbI mapukoBbii (0 HEe TPOCTABIACTCS B YCIOBHOM 0003HAUCHUH ),
1 — paguanbHBIA IIAPUKOBBIM CPEpUUECKHIA;

2 — paauaIbHBIA MAPUKOBBIN C KOPOTKUMH HUJIMHIPUUECKUMU POTHKAMU;

3 — paauanbHbIA POTUKOBBINA c(hepuaecKii;

4 — paivaIbHBIN POJIMKOBBINA C JUTMHHBIMU NAJTUHAPUYESCKUMH POJTMKAMU WU

UTOJIBYATHIN;

O — palvanbHbIN POJMKOBBIA C BUTHIMU POJUKAMU;
6 — paauaabHO-YIOPHBIN IIAPUKOBBIN;

{ — pONMKOBBIN KOHMUECKHUH (paguanbHO-yIOPHBIN);
8 — YIOpHBIiA MMaPUKOBBIH;

9 — ynopHbI# POTUKOBBIN.

[laras w mecras 1udpa o0003HAYAET KOHCTPYKTUBHBIE OCOOEHHOCTH
NOAMMIHUKOB. K KOHCTPYKTHUBHBIM OCOOEHHOCTSIM MOKHO OTHECTH YIoJ1 KOHTaKTa
[IAPUKOB B PAJUAIbHO-YIIOPHBIX MOAIIUITHUKAX, HAJIMYME CTOMOPHONW KAaHABKU HA
OPY>KUHHOM KOJIBIIE U T.[I.

bonee moapoOHble CcBeoeHUS O XapaKTEPUCTUKE M CHUCTEME YCIOBHBIX

0003HaYEHU MOXKHO HAWUTH B CHCIMAIBLHOM JTUTEpaType.
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HDMMeDbl YCIIO6HbIX 0003HAYeHUll NOOWUNHUKO8 KAYCHUSL.

DIToowunnux 210 — MapUKOBBIA paguallbHbIN, JETKOH CepHH C BHYTPEHHHUM
nuametpoM 50 mm (10-5 = 50 Mm), HOpMATBHOTO KJacca TOYHOCTH.
2)[1oowunnuux 36207 — 0 — Kiacc TOYHOCTH; 3 — yroj KoHTakta o = 12°; 6 —

paIuaNTbHO-YIIOPHBIN MapuKoBbIN; 2 — nérkoi cepum; 07 —d = 35 mm (3—55 =07);

3)loowunnux 6-7108 — 6 — KIIacc TOYHOCTH, 7 — KOHWYECKHIA POIMKOBBI; 1 —

0co00 nérkas cepust; 08 —d =40 mm (4—5O =08).

NIToowunnux 4109 — 0 — kimacc TOUHOCTH; 4 — UroapYaThiid; 1 — 0c000 Iérkas
cepusi; 09 —d =45 mm (? =09).

Pacyer noAIIMIIHUKOB KAYEHUS .

[ToamMnHUKY KayeHUsl TePSIOT pab0TOCIIOCOOHOCTh U3-3a YCTAaJIOCTHOTO pa3py-
LIEHUS TIOBEPXHOCTHBIX CJIOEB JIOPOKEK KaUueHUs U Ten kaueHus. [loatomy oHn
PACCUUTBIBAIOTCS HA JOJITOBEYHOCThH PA0OTHI.

[Topsinok mogdopa u pacyeTa MOAIIMITHUKOB KaUSHHUS.
1. Pexomenoayuu no noooopy muna noOuunHuKos.

B cooTBeTCTBHHM € YCTaHOBUBUIEHCS MPAKTUKOW MPOEKTUPOBAHUS U IKCILTya-
Taleil MallluH TUI MOAIUIUITHUKA BEIOUPAIOT CIEAysl PEKOMEHIAIUIM:

-JIJIsL OTIOP BAJIOB UMJIMHAPUYECKHUX KOJIEC YAIE BCETO UCIIOIb3YIOT IIAPUKO-
BbIE paJuabHble MOMIMIHUKY. [IpenBapuTensHO NPUHUMAIOT NOAIUUITHUKH
JIETKOU cepuu;

-KOHUYECKHE U YEPBSIUYHbIE KOJIeca IOJKHBI ObITh TOUYHO M JKECTKO 3a(UKCH-
POBaHBI U MOATOMY B KAUECTBE OMNOP TAKUX BaJOB YCTAHABJIMBAIOT KOHUYECKHE
paanaNbHO-yIOPHBIE MOIIIUITHUKY;

-JIJI OIIOP Baja KOHWYECKOM IIECTEPHU, UMEIOLIEN KOHCOJIIBHOE PACIIOJIOXKeE-
HUE, UCIIOJIb3YIOT KOHUYECKUE PAIUATIBbHO-YIIOPHBIE MTOAIUITHUKHY;
-B KaYECTBE OIOp YEPBsIKa — IIAPUKOBBIE PAIUAIBLHO-YIIOPHbIE IOAIIUITHUKY;

-JIs1 OITOP INNIaBAOIIHUX BAJIOB HICBPOHHLBIX IIEpCaad UCIIOJIIb3YIOT
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PannanpHple OQIIMITHUKY ¢ KOPOTKMMH LIWIMHIPUYECKUMU POJIUKAMH.
Bo Bcex ciayyasx peKOMEHIyIOTCsl HAaUMHATh MOA00P MOAIIUITHUKOB C JIETKOU
CEpUU U HYJIEBOTO KJIaCCAa TOYHOCTH.
2.I1opsaodok onpedenenusn MapKupoeKku nOOWUNHUKA.
2.1.B 3aBHUCHMOCTH OT IraMeTpa Hamndbl OnpenesstoTces 2 nocaeaHne nudpsl B
MapKUpPOBKe MOANIMITHUKA JAeJIeHUEeM TuameTpa nand Ha 5.
2.2.Ha3HauaeTcs jerkas cepusl.
2.3. Ha3zHauaercs TUI MOAIIMITHAKA M0 BOCIIPUHUMAEMOM Harpy3ke u (popme Ten
KayeHUS.
2.4.CocraBiisieTcss MapKUpOBKa MOAIIMITHUKA, BBIOUPAIOTCSI B COOTBETCTBUHU C
I'OCTom napameTpsl MOAIIUITHHAKA!
d= D= B= Co= C=
3axaHue I NPAKTHYECKO padoThI
[TogoOpaTh NOAMMITHUKNA KaueHHsI 111 BEOMOTO Baja peAyKTopa, IpoBe-
PUTh UX Ha JIOJIFOBEYHOCTb, CHOPMYJIMUPOBATH BHIBOJ O MPUTOJHOCTHU MOIIUITHU -
KOB, B CJIy4ae HEMPUTOAHOCTH NOAIINUITHUKOB MPEIIOKUTh BO3MOKHBIE BAPUAHTBI

HNX 3aMCHBI.

Hcexoonwie oannowie:

-4acTOTa BPAIlIEHUS BEIOMOI0 Bajia n = (pesynbmamul pabomot Nel4)
-TUII TIEpEaun: YUTUHOPUYECKas Npamo3yoas
-THaMeTp Tangsbl d, =40 MM

-peakiuy CBS3€M B BEPTUKAIBHOU MIIOCKOCTH:

Rya= Ryc = (pesynbmamol pabomot Nel3)
-peakiuu CBSI3€M B TOPU30HTAIBHOU

Rxa= Rxe= (pesynbmamol pabomoi Nel3)

-pecypc pabotsl moammnaukoB [L] = 10000 gacos
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X0/ BbINOJTHEHUS PadoThI.
1. 3anucatp 3aJaHUE U UCXOHBIE JaHHbIE.
2. IlomoOpaTh MOAMINUITHUKH.
3. CocTaBuTh MapKUPOBKY MOAIINIIHUKA, BEIOpaTh B cooTBeTcTBUU ¢ 'OCTom

napaMeTpbl MOIITUITHUKA! d= D= B= Co= C=

4. OnpeaenuTh CyMMapHYIO paauaibHYI0 HATPY3Ky B KaXKJI0M omope

R, =,/iRX2+Ry2i,

rae Ry, Ry- cooTBETCTBEHHO peakuy NOIIAITHUKA B TOPU30HTAIBHON U
BEPTUKAIBHOMN IIOCKOCTAX
5.0npenenuTs 3KBUBAJICHTHYIO HArpy3Ky JiJIsl HauboJiee Harpy>KeHHOW ONOpPHI:
Fos =(XVR; + YF)KKr
rne Fa—oceBas cuna; X, Y —k03(ppUIHEHTHI COOTBETCTBEHHO paHalIbHON U

a =

OCEBOH Harpy30K, IPUHUMACMBIC B 3aBUCHUMOCTH OT OTHOIICHHUA

r

F
eclii v &> e, TO 3Ha4YeHUS X,Y MPUHUMAIOT I10 TadmuIe 1;

r

eciu Fy <e, 0 X=1, Y=0;
VR

r

e-K03(p(HUIIUEHT OCEBOI HArpy3KH, BEIMYNHA KOTOPOTO OMpPEEISIETCS B

F
3aBHCHMOCTH OT OTHOIICHUS: —= 110 Tabmuue 1, rae Co — cTaTnaeckas
0

Irpy30noab€MHOCTD IMOAIIUITHUKA.

Ta6numa 1 - Koadgdunmentsr X,V u € g MapuKOBBIX paguaibHbIX MOITAITHUKOB.

Fa Fa
= <e >e
a VR, VR, e
CO
X v X \Y

0,014 2,3 0,19
0,028 1,99 0,22
0,056 1 0 0,56 1,71 0,26
0,084 1,55 0,28
0,11 1,45 0,3
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0,17 1,31 0,34
0,28 1,15 0,38
0,42 1,04 0,42
0,56 1.00 0,44

V- ko3 duruent koibia (V=1, eciu BpamaeTcs BHyTpeHHEe KOIblo; V=1,2,
€CJId  BpallaeTcs BHEUTHEE KOJBIIO)

Fa —oceBast Harpy3ka MOJIIUITHAKA,

Ri- cymmapHas panuanpHas Harpy3Ka HOIITUITHUKA B KQXKI0W OTope.

Ks — koadduirieHT Harpy3ku /Tabmuna 2/

Tabnuua 2 — 3Hauenne ko3pduuuenta K

Harpy3ka Ha noammmauk Ko [Ipumeps! ncnonb30BaHMs

CrokoiiHast 6e3 TOTYKOB 1.0 Ponuku 1eHTOYHBIX KOHBEHEPOB
Jlerkue TOJYKHU, KpaTKOBpe- [Ipeunsnonnsle 3youaTble nepegayu,
MeHHas neperpys3ku 10 125% 1,0...1,2 | MeTayuiopexyIue CTaHKU (KpOME CTPOTraJIbHbBIX

HOMUHAJIBHOW HArpy3KH U JTOJIOCIKHBIX ), JIETKHE BEHTHIISITOPHI

YMepEeHHBIE TOIUKH,
3y06uatsie nepenayu 7-oii, 8-0if creneHei
KpaTKOBpEMEHHas neperpyska 1o | 1,3...1,5 .
TOYHOCTH, PEYKTOPBI BCEX KOHCTPYKIUI
150%H0MHMHATBEHON HArpy3KH

K; —remniepatypHbIii ko3hdurueHT [tabmuma 3 /

Tabmuua 3 - 3nauenue kodpdunrenta K

Pabouas Temneparypa noamunauka, C° 125 150 | 175 | 200 | 225 | 250 | 350

Temnepatypubiii koaddunment, Ky 1,05 1,1 1,151 125|135 |14 | 1,45

6. OnpenenuTh T0JITOBEYHOCTh HaMbOOJIee Harpy>KeHHOTO MOAIIMITHUKA.

m 6
(e ) e
F 60-n

9K6

rae C —auHaMuueckas rpy30nobeMHOCTh BHIOPAHHOTO MOAIIMITHUKA,

N —gacToTa BpalllCHUs Baja

10
m=3 - AJIA IIaPpUKOBBIX; M = ? - VI POJMKOBBIX ITOJIIMITHUKOB

7.ChopmMynupoBaTh BBIBOJ] O IPUTOTHOCTH MOAIIUITHUKOB
8.ChopMynrpoBaTh BEIBOA 1O paboTe
9. OTBETUTHh Ha KOHTPOJIBHBIE BOTIPOCHI:
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1).YkaxxuTe KpUTEpHUH 1M0A00Pa MOAIIUITHUKOB KAYCHUSI.

2). 3anummte GopMyITy IJIsl ONIPEIEIICHUs] SKBUBAICHTHON HArpy3KH C pac-
MG POBKOI BXOANIUX BEIUUMH.

3). Kak Bl moHMMaeTe «rpy30moabeMHOCTh TOAMIUITHHKA ?

4).Ha3oBute (aKTOpHI, BIUSIONIME HA TOJTOBEYHOCTD TOIIIUITHHKOB.

5). B uém npenmyIIecTBO POIMKOBBIX MO IIAITHUKOB MEPE]] MapUKOBBIMHU ?

Crpykrypa oT4yera 1o padore

1.Homep u Ha3zBaHue pabOTBHI.
2.1lenn:
3.3amanue ¥ UCXOIHBIC JaHHBIC.
4.1Ton0op MOAIIMITHUKOB U MAPKUPOBKA BRIOPAHHOTO MOJIIMITHUKA C YKa3aHUEM
€ro napameTpoB.
5.0npeneneHre CyMmMapHOi paiMaliIbHOM HArpy3Ku B KaXKJAOM MOJIIIUITHUKE.
6. Onpenenenre HKBUBAJICHTHON Harpy3Kky B KaXKJIOM IMOJLIUITHUKE.
7. OnpezenieHre J0JTOBEYHOCTH HanboJiee Harpy>KeHHOTO MOIINITHIKA
8.BbIBOA 0 MPUTOHOCTH BHIOPAHHBIX MOAIIUITHUKOB.
9. BeiBog no pabore.

10. OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI.

Kpurepuu oneHuBaHusi BbINOJTHEHUS IPAKTHYECKHUX paldoT.

Ne n/m Kpurepun onennBanus Onenka

Boinonnenue pabotel 0e3 omuOoK B OTHOM
1 COOTBETCTBUH C METOJIMYECKUMHU pEKOMEHAAUSIMU 0€3 5 (OTJIMYHO)

IOMOIIHM INpCIOJAaBaTCIId

Bremonnenne pa6OTBI B ITOJTHOM COOTBETCTBUU C

MCTOANUYCCKUMHU PEKOMCHAAINAMU C HECYIICCT-
2 4 (xoporio)
BEHHBIMH OIIMOKaMH, UCTIPABIEHHBIMHA CaMOC-

TOATCIBHO
BrimonHenue paboThl B OCHOBHOM B COOTBETCTBHUU C 3
3
METOAMYECKUMH PEKOMEHIAIUSIMU C HECYIIECTBEH- (YIOBJIETBOPUTEIBHO)
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HBIMHA OIHI/IGKEIMI/I, HCIPAaBJICHHBIMHU C ITOMOIIBIO IIPC-

moaaBaTcid.

JIMTEPATYPA

[Ipy mMOArOTOBKE U BBIMNOJHEHUU MPAKTUUYECKUX padboT HE0OXO0IUMO
MOJb30BaThCA  TECOPETHUUYECKUM  MATEpUAIOM, MPEACTABICHHBIM B  JIaHHBIX
METOIMYECKUX PEKOMEHJAIusAX (B pa3pe3e KaKIOoM MNpakTHUYeCKOW paboThl.) U

cooTBeTcByromMu ['OCTamMu Ha aeTanu, y3Jbl U COCTMHEHUS.
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