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AKT COI'’JTACOBAHUA
METOIMYECKUX PEKOMEHAIMHI IO BHIMOTHEHUIO MPAKTUYECKUX padOT
1o y4eOHou qucruruinHe « TexHudeckas MexaHuKay

JUIs cTyneHToB cnenranbHocT 15.02.15 TexHomorust MmeTamiooopadbaTeiBaroIIero
MPOU3BOJICTBA, pazpadboTanHbIX npenogasareneM HOYpl' TK Ilunukunoii I'.H.

[IpencraBieHHbIC METOAUYECKHE PEKOMEHIAIIUA COCTABJICHBI B COOTBETCTBHUU
C mporpaMMoM y4eOHOM IUCHUIUIMHBI, pa3pabOTaHHONM  Ha OCHOBAaHUU TpeOo-
Baunii DPI'OC crnerumansHOoCcTH 15.02.15 TexHosmorus MeTaiooOpadaTHIBAIOIIETO
POU3BOJICTBA M TPeOOBAaHUNW K YMEHUSM M 3HAHUAM [0 y4eOHON TUCHUIUIMHE
«TexHnuyeckass MEXaHUKay.

PaccmarprBaemble METOIUYCCKHE PEKOMEHIAINN TIPS TyCMATPUBAIOT BBHITOTHCHHE
16-tu nmpakTuueckux pador (34yaca). Temaruka MpakTUUYECKUX PaOOT OXBATHIBACT
BCE paslenbl TUCHUILIMHBI, obOecrmeunBacT (OPMHUpPOBAHWE YMEHUH, 3HAHHWHA 10
JUCHHILTAHE (JICMEHTOB KOMIICTCHIIMH BBIYCKHHKA), omnpenensiemple @I'OC 1o
naHHo  cneruanbHocTU.  ConepkaHME TPAKTUYECKUX paboT  obecreunBaeT
BBITIOJTHCHHE 33/TaHWA BTOPOTO YPOBHS YCBOCHHSI.

Meroanueckue peKOMEHJAIMU COOTBETCTBYIOT YPOBHIO IOJTOTOBKHM BBIMYCK-
HUKa cpeaHero npodeccuoHanbHOoro ooOpa3oBanus, omnpenensembie PI'OC wu
MOTYT OBITh PEKOMEHJIOBAHBI VI UCIIOJIB30BAHUSA B 00pa30BaTEIILHOM IPOIIECCEe
mo crnenpanbHOocTH 15.02.15 TexnHomoruss MeramooOpadaThIBAIOIIETO MPOU3BOI-

CTBa.

HayanbsHHK TEXHHYECKOTO OTAEe]a — IJI. /

7 Kypoukun A.A.
TEXHOJIOT TI0 MHXKEHEPHBIM MalllMHAM C S 007 %~ \
TexHoJsioruyeckoro nearpa OO0 «UT3- '
Ypanrpak»



INOACHUTEJIBHASA 3AIINCKA

MeToandeckne peKOMEH/IAIAH 110 BHITIOJHEHUIO MPAKTHYECKUX padoT MpeaHa3-
Ha4yeHBI I CTYJEHTOB crernuaabHocti 15.02.15 Texnonorus MetaiioodpadaThl-
BAIOIIETO MPOU3BO/ICTBA

[IpakTrueckre pabOTHl SBISIOTCS BaXXHBIM DJJIEMEHTOM M3YYCHHUS YyUeOHOM
JTUCHIUIUIMHBL. B pe3ynbraTe BBINOJMHEHUS MPAKTUYECKUX pPabdOT CTYJICHTHI
CUCTEMATU3HUPYIOT M 3aKPEIUISIOT TEOPETUIECKUA MaTepuan, GOPMUPYIOT SJIEMEHTHI
00mux 1 1mpoheCcCUOHAIBHBIX KOMIETEHITUMN.

[Iporpammoit  yuyeOHOW  JOUCHMIUIMHBI  MPEIYCMOTPEHO  BBIMIOJIHEHUE
MpaKkTUYeCKnX paboT B o0bemMe 34 dYacoB, HampaBiICHHBIX Ha (HOPMHUPOBAHHE
9J1EMEHM 08 C1eOYIOUIUX KOMNEmeHUUIL:

OK 01. Beibupats cmnocoObl pemieHus 3aaad  IpodecCHOHATBHOU

ACATCIIBHOCTHU, IIPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAM

OK 02. Ocy1iecTBisITh MOUCK, AHATTU3 U MHTEPIPETALNIO HH(OPMALINH,

HCO6XOI[PIMOﬁ JJIA BBIIIOJIHCHUA 3a1a4 HpO(I)GCCHOHaHBHOfI ACATCIBbHOCTH

OK 04. PaGotath B KOJUIEKTUBE U KOMaHe, Y)PEKTUBHO B3aMMO/ICCTBOBATH
C KOJIJIETaMH, PyKOBOJICTBOM, KIINEHTAMHU

OK 05. OcymecTBiiaTh yCTHYHO © THMCBMEHHYIO KOMMYHHUKAIIMIO Ha
rOCy/IapCTBEHHOM S3bIKE C YYE€TOM OCOOEHHOCTEH COIMAIBHOTO M KYJIBTYPHOTO
KOHTEKCTA.

OK 09. Hcnonb3oBaTh UHPOPMALIMOHHBIE TEXHOJOTUU B MPODHECCHOHATHLHOM
JeSITeIbHOCTH

OK 10. [Ilonw3oBatbcst — mpodecCHOHANIBHOW  JOKYMEHTAallMedl  Ha
roCyIapCTBEHHOM U HHOCTPAHHOM SI3bIKaX

[TIK 1.2.0cymiectBisiTh cOOp, CUCTEMATU3ALMIO M aHAIU3 MHGOpMAIUU s
BBIOOpA ONTUMANILHBIX TEXHOJOTHYECKUX PEIICHUI, B TOM YHCIIC aIbTEPHATHBHBIX B
COOTBETCTBUM C TMPHUHATHIM TPOIECCOM  BBIMIOJHEHUS CBOeH paboOThl 1O

U3TOTOBJICHUIO JeTaJIei



IIK 1.4. OcyuiecTBasATh BBINOJHEHUE PACUETOB IMAPaMETPOB MEXAHUUECKOU
0o0pa0OTKM M  aJJUTHBHOIO IIPOM3BOJCTBA B COOTBETCTBUM C IPHUHITHIM
TEXHOJOTHYECKHUM MPOIIECCOM COTJIACHO HOPMATHUBHBIM TPEOOBAaHUSM, B TOM YHUCIIE C
UCII0JIb30BAaHUEM CUCTEM aBTOMATU3UPOBAHHOTO IPOECKTUPOBAHMUS

[IK 1.5. OcymecTBasTh N0A00p KOHCTPYKTUBHOTO MCIOJHEHUSI HHCTPYMEHTA,
MaTEpUaJIOB PEXYLIEH YacTH MHCTPYMEHTA, TEXHOJOTHUYECKUX MPUCTOCOOICHHUN U
00OpyI0BaHUSI B COOTBETCTBUU C BHIOPAHHBIM TEXHOJIOTMYECKUM PELICHUEM, B TOM
YHCJIE C UCIIOJIB30BAHUEM CUCTEM aBTOMATU3HPOBAHHOTO TPOECKTUPOBAHMUS.

I1K 1.7. OcymecTBisATh pa3pabOTKy U IPUMEHEHUE YNPABIAIOLUX IPOrpaMM
U1 METAJUIOPEXKYIIEro WM aJJWTUBHOTO OOOpYAOBaHUS B LENIAX pealu3aliu
MNPUHATOM TEXHOJIOTMM H3TOTOBJIEHHUS JETajled Ha MEXaHUYECKUX YydacTKax
MAalIMHOCTPOUTENBHBIX IPOU3BOJACTB, B TOM YHCIE C HCIOJb30BAaHUEM CHCTEM
ABTOMATU3UPOBAHHOTO IPOEKTHUPOBAHUSI.

[1K 1.9. Opranu3oBbIBaTh dKCILUTyaTAIMIO TEXHOJOTUIECKUX MPUCIIOCOOICHUN
B COOTBETCTBMM C 3aJadyaMd M YCJIOBHSIMU TEXHOJOTMYECKOro Ipolecca
MEXaHUYECKON 00pabOTKH 3arOTOBOK W/WIIM aJIUTUBHOTO IPOU3BOJACTBA COOOPA3HO
C TpeOOBAaHMAMU TEXHOJOTMUECKON JOKYMEHTAlMM W pPEaJbHbIMU YCIOBUSMU
TEXHOJOTUYECKOTO IPOIIECCa.

[1K 2.2.0cymecTBasITh cO0Op, CHCTEMAaTHU3AINIO U aHATN3 HHPOPMAIHH JTsT
BbIOOPA ONTUMAJIbHBIX TEXHOJIOTMYECKUX PEIICHUH, B TOM YHCIIE aJIbTEPHATHBHBIX B
COOTBETCTBHUH C MPUHATHIM IIPOLIECCCOM BBITIOJHEHUS CBOEH pabOThI 1O COOpKE
Y3JI0B WJIN U3EITHI

[1IK 2.4. OcymiecTBiSTh BBIOJTHEHUE PACUETOB MapaMeTPoB IMporiecca cOOpPKU
y3JI0B WJIM M3JENHA B COOTBETCTBHM C IMPUHATHIM TEXHOJOTMYECKUM MPOLECCOM
COTJIACHO HOPMAaTHBHBIM TpeOOBaHHUSIM, B TOM YHUCJIE C HUCIOJIb30BAaHUEM CHCTEM
aBTOMATU3UPOBAHHOTO IPOECKTUPOBAHHUS

[IK 2.50cyuiecTBasTh nNoa00p KOHCTPYKTHMBHOTO MCIOJIHEHUS COOPOYHOTO
WHCTPYMEHTA,  MaTe€pUaJOB  HWCIIOJHUTEIBHBIX  3JEMEHTOB  HMHCTPYMEHTA,
MPUCIIOCOOJIEHUI 1 000PYI0OBAaHUSI B COOTBETCTBUM C BHIOPAHHBIM TEXHOJIOTUYECKUM

pemicHueM, B TOM 4YHCIC C HCIIOJIbB30BAHUCM CHCTCM dABTOMATHU3UPOBAHHOI'O
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IPOEKTUPOBAHMSL.

[IK 2.9. OpraHu3oBbIBaTh JKCILTyaTallMI0 TEXHOJOTHMUYECKUX COOPOYHBIX
MIPUCIIOCOOJIEHHI B COOTBETCTBUU C 3aJa4aMH M YCIOBHUSMH TEXHOJIOIHYECKOrO
npoliecca COOPKHU y3J10B WM U3JEIHN COOOpa3HO ¢ TpeOOBAHUSIMHU TEXHOJIOTMUYECKOM
JOKYMEHTAIMU U PEaJIbHBIMU YCIOBUSMHU TEXHOJIOTHYECKOIO MpoIiecca.

[IK 3.1. OcymiecTBasITh AMATHOCTUKY HEHCIPABHOCTEM M OTKA30B CHCTEM
METANIOPEKYIIET0 M aJJIUTUBHOIO IMPOM3BOJCTBEHHOIO O0OPYJIOBaHHSA B paMKax
CBOEH KOMITETEHIMH JJIsl BBIOOPAa METOAOB U CIIOCOOOB UX YCTPAHEHUS.

[IK 4.1.0cymecTBiATh IHArHOCTUKY HEUCIPABHOCTEM M OTKA30B CHCTEM
cOOPOYHOI0 MPOU3BOJCTBEHHOIO 000PYAOBAaHUS B PAMKaX CBOECH KOMIIETEHUUU IS
BBIOOpA METOJIOB U CITOCOOOB UX YCTPaHEHHUS.

YMeHuu:

- AaHAJIM3UPOBATh KOHCTPYKIIUU, 3aMEHSITh peaibHbII OOBEKT paCueTHOM CXEMOI;
- IPUMEHSTH MPU aHAIN3E€ MEXAaHWYECKOTO COCTOSHUS TOHSATUSI U TEPMHUHOJOTHIO
TEXHUYECKON MEXaHUKH;
- BBIJIEJIATH U3 CUCTEMBI TEJl PACCMAaTPUBAEMOE TEJIO M CUJIbI, IEHCTBYIOLIUE HA HETO;
- ONPENENATh XapaKTEP HATPYKEHUS U HANPSIKEHHOE COCTOSHHE B TOUKE 3JIEMEHTA
KOHCTPYKLUU;
- BbIOMpATh JETAM M y3Jbl HA OCHOBE aHAJM3a WX CBOMCTB AJI1 KOHKPETHOTO
MIPUMEHEHUS;
- TMPOBOAMUTH HECIIOKHBIE PACUEThl AJIEMEHTOB KOHCTPYKLUHMHM Ha MPOYHOCTh U
HKECTKOCTB;
- YATATh KHHEMAaTUYECKUE CXEMBI;
- HCTI0JIb30BATh CIIPABOYHYIO U HOPMATUBHYIO JOKYMEHTAIIUIO

3HAHUN:
- OCHOBHBIE TIOHSITUSL U AKCUOMBI TEOPETUUECKON MEXaHUKH, 3aKOHbI PABHOBECHUS U
NepeMEIIeHUS Tell;
- METOJIMKW BBINIOJHEHUSI OCHOBHBIX PAacyeTOB IO TEOPETUUECKON MEXaHUKE,

COIIPOTUBJICHUIO MATCPHUAJIOB U ACTAJIAM MAIIWH;



- METOAMKY pacyera »DJIEMEHTOB KOHCTPYKIUMH HAa IIPOYHOCTH, JKECTKOCTb W
YCTOMYMBOCTB IPU PACTIKEHUH, CKATUH, KPYUYEHUHU U U3THOE;
- METOJMKY OIIPEACIECHUs CTAaTUYECKUX W JUHAMUYECKMX HArpy30K Ha JJIEMEHTBI
KOHCTPYKIIMH, KUHEMATUYECKUE U JAUHAMHUYECKUE XAPAKTEPUCTUKU MAIIUH WU
MEXaHHU3MOB;
- OCHOBBI POEKTUPOBAHUS JI€TaJe U COOPOYHBIX €IUHUIIL;
- OCHOBBI KOHCTPYUPOBaHUs

B nmpakTtuueckux paboTax MNPUBEACHBI BApHAHTHI MHAUBUIYAIBHBIX 3aJaHUN.
HekoTopsle npaktuueckue paboThl HOCAT KOMIUIEKCHBIM XapakTep, T.€. pe3yJbTaThl
IPEIbIIYIIUX TPAKTUYECKUX PAOOT SIBISAIOTCS UCXOAHBIMH JaHHBIMH JIJISl BBIIOJIHE-
HUA NOCIEAYIOMHNX. B TaHHBIX METOJUYECKUX PEKOMEHJAIUAX IPUBEIECHBI padOTHI,
COZIEp’)KaHUE KOTOPBIX IIPEAYyCMATPUBAET BBIINOJHEHUE 3aJaHU BTOPOrO YPOBHS
YCBOCHHS.

OT4eTbl CTYIEHTOB IO NPAKTUYECKUM padoOTaM BBIMOIHSIOTCS Ha JIMCTax
¢opmara A4 B cOOTBETCTBUU C (POPMaMU OTUYETOB, MPUBEIECHHBIMU B METOUYECKUX

PEKOMEHIAIUSX.



IlepeyeHb NpaKTHYECKUX padoOT

No Ko.
Tema npakTudeckux padboT

paboThI 4acoB

1 OnpeneneHue  paBHOACUCTBYIOIIEH  TJIOCKOM  cXopsuiencs 9
CUCTEMBI CHJL.

2 OrnpenesieHue peakiuii CBsI3en 2

3 Omnpenenenue peakiuii onop 0aJOYHBIX CUCTEM 2

4 OnpeneneHue peakinii onop pelyKTOPHOTO Bajia 4

5 OnpeneneHue 1eHTpa THKECTH COCTABHOTO CEUCHUS 2

6 [TocTpoenune >miop IPOAOJIbHBIX 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
KPYYECHHUH

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

11 [TocTpoeHue AMiop MONEePEYHbIX CUII U U3THOAIOIUX MOMEHTOB 2

12 PacueTsl Ha MPOYHOCTH IPU U3rHOE 2

13 Pacuet Opyca Kpyrioro mornepeyHoro CeYeHus Mpu COBMECTHOM 9
JIEUCTBUU M3TU0A U KPYUCHUS

14 Pacuer MHOroCTyneH4aToro mpuBoja 2

15 Pa3bopka u cOopka IUIMHIPUIECKOTO PEYKTOpa 2

16 [ToxOop 1 pacyeT NOAIMITHUKOB KaUeHUs 2
BCEro 34




IIpakTuyeckas padora Nel .
HaszBanue npakTuyeckoi padorsi: OnpeneneHue
BEJIMYMHBI ¥ HAIIPABJICHUS PAaBHOAEHCTBYIOLIEH MIIOCKON

CHUCTCMBI CXOOAIIMNXCSA CHUJI.

Ilesb: 0CBOEGHHE METOAMKHA ONPEACIICHUS PABHOACHCTBYIOIIEH CUIIBI CUCTEMBI
CXOIALIUXCS CUII
Ymenua (snemenmut): — IpUMEHATH NIPU AaHATIN3E€ MEXAHUYECKOTO COCTOSIHUS
IOHATUS Y TEPMHUHOJIOTHIO TEXHUYECKON MEXAHUKU;
-IIPOBOJIUTH HECJIOKHBIC PACYETHI JIEMEHTOB KOHCTPYKLHMM Ha IIPOYHOCTh
3HaHnuA: - OCHOBHBIE IIOHATHUS TEOPETUUECKON MEXAHUKHU;

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

Teopernueckunii MaTepuall

Cucrema CHJI, JIWHHH I[GﬁCTBHSI KOTOPBIX JICKAT B O,HHOﬁ IINIOCKOCTH H
IMEPECCKAOTCA B OI[HOﬁ TOYKEC, Ha3bIBACTCIA IJIOCKOM CHCTEMOM CXOOAIMUXCA CHII.
33,[[3‘{}/ OIIPCACIICHUA paBHOﬂeﬁCTBYIOmeﬁ IUNIOCKOM CHCTEMBI CXOAmMHUXCsa CHII

MOJHO pelIaTh ABYMs crocooamu: FpaCI)I/IIIGCKI/IM N aHAIUTHUYCCKHM.

[Ipu epaguueckom Merone ¢ MOMONIBIO JIMHEHKH, TPEYTOJIbHUKA, ITUPKYII U
TPAHCIIOPTUPA CTPOSIT MHOTOYIOJIBHUK Ccwil. J[Is cucTeMbl CHJI  BEKTOP
PaBHOAEHCTBYIOIIECH CUJIbI MOKHO OIPEIEINUTh, IOCTPOUB CUIIOBOM MHOTOYTOJIBHUK,
KOTOPBIN MOJTYYaeTCsl MyTeM J00aBICHUS KaXI0r0 MOCIEAYIOIIET0 BEKTOpa K KOHILY
npenpiaymero. [Ipu 3Tom BEKTOp paBHOJICMCTBYIONIEN CUJIBI UMEET HAYAJIO B Hayale
MepBOM CHJIBI M KOHEIl - B KOHIIE TOCHEeIHEH cuiabl (pucyHok 1).
[TociienoBaTeNbHOCTh CIIOKEHUST BEKTOPOB CHJI HE BIMSAECT HAa OKOHYATEIIbHBIN
pe3ynpTrar. MoOnayiib PaBHOACUCTBYIOLIEHM CHJIBI  ONPENCISIETCS M3MEPEHUEM
3aMBIKAIONIEH CTOPOHBI TMOCTPOEHHOTO MHOTOYTOJIbHUKA C YYETOM BBIOPAHHOTO

MaciTaba moCTPOCHHUS.
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Pucynok 1 - CuinoBoilt MHOTOYTOJIbHUK
[Tomumo rpadudeckoro MeTo/1a PaBHOACHCTBYIONIYIO CHITY HAXOJAT AHAIUMU-
yeckuM METOZ0M (METOI0M MpOoeKIuii). B 0CHOBE TaHHOTO METO/1a JIEKUT METOUKA
OIIPENIEIICHNS IPOCKLIUHA BEKTOPOB CUJI HA OCH X, Y.
Benuuuna npoexyuu cunvt na oce onpeoensiemcs npousgedeHuem Mooy CUibl
HA KOCUHYC OCMPO20 Y2lla MeXCOY 86eKMOPOM CUbL U COOMBEMCMBYIOUel 0CbIO!
Fx = F-cosa, Fy=F-cosf
TZI€ O- OCTPBIM YTOJI MEKAY BEKTOPOM cuiibl F 1 ocbro X,
B — ocTphIii yroa Mexay BeKTopoM cuiibl F 1 ocbio Y,

Ycnoenoe npasuno 3naxog: NpoOEKIUS MOJOKNATEIBHA, €CIIA HAPABIECHUE BEKTOPA
CUJIbI COBIAAAET C MOJIOKUTEIbHBIM HAIPABICHUEM OCH; TPOCKILINS OTPULIATEIIbHA,
€CJIM HaIIPaBJICHHE BEKTOPA CHJIbI IPOTHUBOIIOJIOKHO MOJIOKUTEIBHOMY HalpaBJie-
HHUIO OCH.

[Ipu TOM cieayeT BbIACIUTD CIASAYIONINE YaCTHBIC Clydan (PUCYHOK 2)
1. ecnin cuita mapanmienbHa OCH, TO €€ MPOEKIUA Ha 3Ty OCh paBHA BEJINYMHE
BEKTOpPA CHUJIBL;
2. eciy cWIIa MEPIEHANKYIISIPHA OCH, TO €€ MPOEKIIMS Ha 3Ty OCh paBHa HYJIIO,

TaK, HalIpuMep:

| Y
Fix=F1; Fox=0; Fax=-F3
F |2 s Fiv=Fsv=0; Fav=-F
— . —

X .
Pucynok 2 - YacTHble citydau ONpeAeseHHs POEKIIUHA CUJIbI HA OCh
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OnpenenuB NPOEKIMU CUJI, 00pa3ylOIIMX CUCTEMY, Ha OCHU MPAMOYTOJIbHOM
CUCTEMBbl ~ KOOpJIMHAT,  MOXHO  HaWTH  BEJIMYMHY U  HaIpaBJCHHUE

PaBHOAEHCTBYIOIIECH CHUJIBL:

IJIE )’ Fix- CYMMa IPOEKIHil BCEX CHII Ha OCh X,
> Fiy - CyMMa IpoeKIuii Bcex cuil Ha och Y.
Hamnpaprnenue BekTopa paBHOAEHCTBYIOIIEH CHIIbl: o =arcsin)_F, /F .

3ananme k npakTu4yeckoi padore: 11300pa3uTh CUCTEMY 5-TH CXOASIIHUXCS CUJI C
YKa3aHUEM MOJYJISI KaXKJI0W CUJIBbI U YTJI0B MEXAY cilaMu. ONpenenuTs BENUUNHY U
HaIlpaBJICHUE PAaBHOEHCTBYIOLIEH CUIIbI M300PAKEHHON CUCTEMBI CHII TpapruecKuM

U aHAJIIMTHYCCKHUM MCTOJaMMU. PGSYJ'IBTaTLI IIPpOaHAJIU3NPOBATD.

Xo/ BbINOJIHEHHSI Pa00ThI

1.Bpr4epTUTh CUCTEMY CXOISIIMXCS CUJI B COOTBETCTBHUHM C 3aJaHUEM.
2.0mnpenenuTh paBHOACHCTBYIOUIYIO CUITY I'papuuecKuM METOJIOM:

2.1.BriOpath MacmTab mOCTPOCHUSI.
2.2 IlocTpouTh AJist 3aIaHHON CUCTEMBI CUJT CUJIIOBOM MHOTOYTOJIbHUK.
2.3.1I3MepuTh JIMHY BEKTOpa PAaBHOACHCTBYIOIICH CHIIBI M B COOTBETCTBUH C
BBIOpaHHBIM MAaCIITA0OM BBIYUCIUTD €€ MOJTYJIb.
3 OnpenenuTs paBHOAEHCTBYIOLIYIO CUITY aHAJIMTUYECKUM METO0M:
3.1. Tlomecutp HayYanO MPAMOYTOJBHOU cucTeMbl KoopauHat XOY B TOUKy
MPUJIOKEHUS CUJL.
3.2.  OmnpenenuTth NPOESKINIO PABHOJAEHCTBYIOIEH CHUIIBI HA OCh X;
D Fix = Fy + Fypy + Fyy + Fyy + Foy oo
3.3. OnpenenuTh NPOESKIMIO PAaBHOJAEHCTBYIOIIEH CHUJIBI HA OCh Y
D Fiy=Fy +Fy +Fy +Fy +Fyyoe
3.4. OnpeienuTh BEIMYMHY BEKTOPA PaBHOICHCTBYIOIIEH CHIIBI:

Fs =\/ZF|>2< +ZF|\2(
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3.5. OnpenenuThs HaIIpaBIeHUE BEKTOPA PABHOACHCTBYIONIEH CUIIbIL:

a=arcsin)_ F, /Fy

4. OnpeenuTh MOrPEIHOCTh TpadhuIecKoro METoAa

anu _ F 2p

AF, = = .100%

a
z

5. ChopmynupoBaTh BBIBOJ 1O padoTe.

6. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
1).HazoBuTte criocoObl onpeeieH s paBHOACHCTBYIOIICH CHITBI.
2).ChopMynupyiiTe CylIHOCTb PABHOJICUCTBYIOLIEH CHUJIBI.
3).I1pu kakuX yCIOBHSIX TMPOCKIIHS CHIIBI HA OCh OY/IET paBHA HYIIO?
camoii cuie?

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

Crtpykrypa or4yera 1o padore
1.Homep u Ha3zBaHUE MPaKTUYECKON pabOTHI.
2. lens.
3.3amaHue K MpakTU4YecKor padoTe.
4. Cucrtema CXOISIINXCS CUJL.
5.0npenenenune paBHOACHCTBYIONIECH CUITbI rpad)uueCKUM METOJIOM.

5.1.Macmtab mocTpoeHusi CUIOBOT0 MHOTOYTOJIbHUKA

5.2. CuiioBoif MHOTOYTOJIEHUK

5.3. PesynbTat rpaduueckoro Metoaa.

6. OnpeneneHre paBHOACUCTBYIONIEH AHATTUTUYECKUM METOJIOM.

6.1 PacueT npoekuumii cui Ha och X.

6.2. Pacuet BeMunHBI MPOEKIIMKA PABHOACHCTBYIOIICH CHIIBI HA OCh X.
6.3. Pacuer npoekmuii cui Ha och Y.
6.4. PacyeT BeMYMHBI MPOEKIIMKA PABHOACHCTBYIOIICH CHIIBI HA OCh Y.
6.5. PacueT BenMUMHBI MOYJII BEKTOPA PAaBHOACHCTBYIOIIECH CHUIIBI .

6.6.0npenenenue HanpaBiIeHUs] BEKTOPa paBHOJAEHCTBYIOIIEN CHJIBI.
12



7.AHaM3 MOJTYYEHHBIX PE3YJIBTATOB.
8. BeiBoj o padore.

9. OTBeTHI HA KOHTPOJIbHBIE BOIIPOCHI.

IIpakTunyeckas padora Ne2.
Ha3zpanue npakTudeckoi padorsi: OnpenencHue peakuui cBa3ei.

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

Ymenua  (3nemenmovi):—IpOBOIUTL  HECIOXKHBIE  PACUYETHI  DJIEMEHTOB
KOHCTPYKIIMHM Ha ITPOYHOCTH

3nanua (akTyanusalnus). - OCHOBHBIE IOHATHS TEOPETHUECKON MEXaHUKH,
(ypaBHEHHSI PaBHOBECHS IUIOCKOW CHCTEMBI CXOMASIIMXCS CHJI, (OPMYIIBI st
ONpEIEIEHUS IPOEKIIMU CUIIBI Ha OCh);

-METOAMKA OIPEAEIECHUS CTATHYECKUX HAIPY30K HA 3JIEMEHTHI KOHCTPYKIIMHI

-MCTOAMKA BBIITOJHCHUS OCHOBHLIX PAaCUCTOB I10 TCOpCTPI‘-ICCKOﬁ MCXAaHHKCE

Teopernueckuit MaTepua

Cucrema cuJjl, JUHAM JEUCTBUS KOTOPBIX JI€KAT B OJIHOW IUIOCKOCTU H
MepeceKaroTCsl B OJHOM TOUKE, HA3bIBACTCS TJIOCKON CUCTEMOM CXOSIIUXCS CUJT.
VYcnoBue paBHOBecus JJisl JaHHOM CHUCTEMbl CHJI B aHAJIIMTUUYECKON (hopMe MOKHO
chopMynHpOBaTh CIASAYIONIUM O00pa3oM: Ilnockas cucmema cxooswuxcs cui
HAX00UMCsl 8 pABHOBECUU, eClU PABHOOCUCMBYIOWAS CULA CUCTEMbL PABHA HYIIO.

Cucrema ypaBHEHHUI paBHOBECHS TIJIOCKOM CXOSIIEHCS] CUCTEMBI CUIT:

n
n
Y Fyy =0,
i

Benuuuna npoexyuu cunvlt Ha ocb paBHA IPOU3BEACHUIO MOLYJIS CUJIBI HA KOCHHYC
OCTpPOTO yIJIa MEXy BEKTOPOM CHJIBI M OChIO (pucyHOK 1;a). [Ipoekius cuiibl Ha OCh

HMEET 3HAK: NOJONCUMEIbHBLU npu 00UHAKOBOM HanpaesjieHuu BEKTOPa CUJIbI 1 OCH U

13



ompuyamenbHblil TP HAMPABIEHUHM BEKTOpPA CHJIbI MPOTHUBOIOJIONKHO MOJIOXKH-
TeJIbHOMY HarpaByieHHIo ocu (pucyHok 1;a) Fix = F1C0S aa; Fax = - F2 COS B2
YacTHble ci1ydau onpeeeHIs MPOSKIINH CHITbI Ha OCh:

1. ecnu cuna napannenrbHa OCH, TO €€ TPOEKIHUS HAa 3TY OChb pPABHA BelUYUHE
sexmopa cunvl (pucyHok 1, B); Fax°=-F4

2. eclu cuila nepneHOuUKyIsipHa OCHU, TO €€ MPOCKIUS Ha 3Ty OChb PAGHA HYIIO

(pucyHok 1, 6): ; Fx=0

F
F e ’ 180°

B2 %" fﬁ;\/_\
| | T,
0) 8)

Pucynoxk 1 - [Ipoekuus cuisl Ha OCb.

B nanHOM mpakTHdeckod paboTe, HCHONb3ys YpaBHEHHS DPaBHOBECHS IUIOCKOH
CUCTEMBI CXOJAALIMXCSH CHJI,  TpeOyeTcs ONpeeNuTh pPEaKUUUu [BYX MIAPHUPHO
COEIMHEHHBIX MEXy 000l CTepkKHEH, YACPKUBAIOLIUX TPY3HI.
IIpumep. Onpenenuts peakuuy CTEPKHEHN, YAEPKHUBAKOIINAX TPY3bl
Fi=70xkHwu F, =100 xH (puc. 2,a).
Pewenue.

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

Pucynok 2 - Cxema pacuera K npumepy
2.0cBoOokmaem mapHup B OT cBsizel m m300pakaeM JEHCTBYIOIUME HA HETO
aKTUBHBIE cUJIbI F1, o

3.3ameHuM cBsi3u ux peakuusiMu R 1 R

14



4 BpiOupaeM cUCTEMYy KOOpPJHMHAT, COBMECTUB OCh y MO HampapieHuto Ry (puc.2,0)
M COCTaBIsieM YpaBHEHHUS pPaBHOBECHS I CHCTEMBI CHJI, JCWCTBYIOIIMX Ha
mapHup B:

Y Fix = F2:cos 30°— Ry cos45°=0 (1)

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

N3 ypaBHenus (1)

=122xH

R, = F, -cos30° _ 100-0,866
cos45’ 0,707
[Toxcrasnss HailneHHoe 3HaueHue R1 B ypaBHeHue (2), moiaydaeM
R, =F, —F, -sin30° — R, -sin45’ =70-100-0,5—122-0,707 = —66,6x
3HaK MUHYC Tiepe]l 3HaueHueM R ykas3bpIBaeT Ha TO, UTO MEPBOHAYAIIBLHO BHIOpaHHOE
HaIlpaBJICHUE PEaKIMKM HEBEPHO, CIICIYET HAIPaBUTh PEAKIHI0 Ry B TPOTHBOITOIOXK-
HYIO CTOPOHY, T.€. K IapHupy B (Ha puc. 2,0) (MCTHHHOE HampaBiieHUE peakiuu R
MOKa3aHO IMITPUXOBBIM BEKTOPOM).
6. [IpoBepsieM MPaBUIBLHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BRIOPAB HOBOE PaCIOJIOKE-
Hue ocelt koopauHat X1, Y1 (puc. 2, B). OTHOCUTEIILHO 3TUX OCEH COCTaBIIsIEM ypaB-
HeHus paBHOBecus: XFig=— R, €0545°+F,-cos 15°—F;-cos45°=0, (3)
YXFiyn= Ri1i—Ficos45°— Rocos45° —F; -cos75°=0. (4)

N3 ypaBHenuss (3) Haxogum

_F,-cos1l5 - F -cos45 100-0,965-70-0,707
c0os45’° 0,707

R, = 66,6k

[loxcraBnsisi HaiimeHHoe 3HaueHwe R, B ypaBHeHue (4), moxydaem
R1=70-0,707 + 66,6- 0,707 + 100 -0,258 = 122 kH
3Hauenusa peakiuil R1 u Ry, monyyeHHble nipu pemienuun ypaBHeHui (1) u (2),
COBIAJAIOT 10 BEJIMYMHE W HAMPABICHUIO CO 3HAYCHHUSIMU, HAalJICHHBIMU W3 ypaBHE-

Huii (3) u (4), ciemoBareNbHO, 3a7a4a pellieHa MPaBUIBHO.
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3ajanne K NpPaKTH4YecKod padore:

(pucyHok 3).

Xo BbINOJTHEHUSI PA0OTHI:

Onpenenuty peakuuu CTEpKHEU

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

BapuaHTOM (Tabnuma 1).

Ta6muna 1 — McxoaHbie TaHHBIE K TPAKTHYECKON padoTe.

Ne No Fq F, Ne No F1 F,
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
5 4 8 9 18 7 8 4
6 S) 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. Boibpath Teno (Touky), paBHOBECHE KOTOPOTO CIEAyeT pacCMaTPHBATh.

3. OcB0oOOUTH TENO OT CBA3EH M M300Pa3UTh JEHCTBYIONINE HA HETO aKTHBHBIE
CUJIBI U pPeaKkUuH OTOPOLICHHBIX CBA3EH.

4. BpiOpaTh OCH KOOpPAMHAT M COCTaBUTb YPaBHEHUS PABHOBECHUS, HCIOIb3YS
YPAaBHEHUS PABHOBECHSI CUCTEMBI CXOJALIMXCSA CHUIL.

5. OmpenenuTh peakuuu CTEpKHEH U3 pEIICHHS YKa3aHHOM CHCTEMbI
YPaBHEHUH.

6. [IpoBepuTh MPaBUIBLHOCTD MOJYYEHHBIX PE3YJIbTATOB

7.Cnenath BBIBOJI 110 paboTe.

8. OTBETUTH Ha KOHTPOJBHBIE BOMIPOCHI:
17



1).Kakas cucrema cuil Ha3bIBae€TCs MJIIOCKOM CXOdIIecs?

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

3). Ilpn KakuX YCIOBHSIX MPOEKIUS CHIIBI Ha OCh OyAET paBHA HYNIO? BEIHYMHE
CUJIBI?

4). ChopmynupyiiTe YCIOBHOE MTPABHIIIO 3HAKOB MPOCKIIMU CHIIBI HA OCh.

5).3anumuTe yciaoBUe U YPaBHEHUS PABHOBECHS IIJIOCKOM CXOSIIECHCS CUCTEMBI CUII.

CTpyKTypa oT4eTa Mo NpakTu4eckou padore
1. Homep 1 Ha3BaHHE MPAaKTUYECKON PabOTHI

2. llensb:

3. 3anaHue:

4 Cxema HarpyKeHusl.

5 Pacuernas cxema.

6 YpaBHEHUS paBHOBECHS.

7 TlpoBepka MpaBUIBLHOCTH PEIICHMUS.

8 OtBer.

9 BeBo1 IO padore.

10 OTBeThI Ha KOHTPOJILHBIE BOTIPOCHI.

IIpakTunueckas padora Ne3.

Haszanue npakTuyeckoil padorbl: OnpeneneHue peakuuii onop OaJloYHbIX
CHCTEM.

Hean: dopmupoBaHwe yMEHWW BBITIOJHATH pacdyeT peakmuii CBSI3eH 2-X
OTIOPHOM U KOHCOJIBHOM 0ajoK.

Ymenusn:(onemenmol):—IpoBOANT,  HECIOKHBIE  PAaCUCTBl  DJICMCHTOB
KOHCTPYKIIMH Ha MMPOYHOCTH (ONpeIe]ICHUEe Harpy30K B Oropax 0ajJ0YHbIX CUCTEM);

3uanua (akmyanuzayusi): - OCHOBHBIE MTOHSATUSI TEOPETUUECKON MEXaHUKHU

-METOJMKA ONPENCTCHIS CTATHIECKUX HArPy30K Ha dJIEMEHTHI KOHCTPYKITUH

- BBIIIOJITHCHUEC OCHOBHBIX PACYCTOB I10 TCOpCTPI‘ICCKOﬁ MCXaHHKE
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Teoperuyeckuii Mmarepuast
banka- neranb, BHINOTHEHHAs B BUJE IPSIMOJIMHEWHOTO Opyca ¢ OJTHOM Onopoun
(>kecTkas 3a5ienKa, puc. 1B ) uiau AByMs MIAPHUPHBIMU OMIOPAMU: IIAPHUPHO MOJIBUXK-

HOM (puc.10), ¥ MapHUPHO HENOABIKHOU(pHrc]la).

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

Pucynox16 - [llapuupHo-nogBuxkHas oriopa
BHeniaue cuitel (Harpy3ku), IeHCTByIoNMe Ha Oanky (puc.3):
a) F- cocpenoroueHnas cuia, npuiiokeHHas B (1) D (puc. 3);
0) M- cocpenoroueHHbI MOMeHT napsl cuit B (+) C (puc.3) ;
B) paBHOMEPHO paclipe/ieJIeHHasi Harpy3Ka, MHTEHCUBHOCTHIO (] Ha yuacTke CB;
IIpU PEIICHUH 3aJa4 3Ty Harpy3Ky 3aMeHsI0T paBHOAEHCTBYOIEN Fq, nMeromei
HAIpaBIIEHUE HATPY3KH, MPUIOKEHHON TIOCEpEIMHE NTUHBI ACHCTBHS HATPY3KH

Fq=0q - € (puc2);

q

|
t
&2 &2
y4 / /
7 7 A £

4 = D C
‘ Yeazd
Pucynok 2 - PaBHOMEpHO Pucynoxk 3 - Harpyska, neiictByromas
pacnpeneneHHas Harpy3ka. Ha 0anky
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Cuny F, npuioxeHHy0 MO/ YIJIOM K OCH OaJIKH, PHU PEIIeHUH 3a/1a4 Heo0Xo-
JTUMO Pa3JIOKUTh Ha 2 B3aUMHO MEPIEHIUKYIISIPHbIE COCTABJISIONIUE:

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

X(Z?

Pucynox 4 - Pa3noxenue Cuiibl Ha COCTABIIIOIINE
B 3agadax, npeoKeHHbIX B IaHHOM MPAKTUYECKON paboTe, Ha OalKy IeUCTBYyET
IJIOCKask IPOU3BOJILHO PACMOJIOKEHHAs cucTeMa CUIl (aKTUBHBIX U PEaKTUBHBIX). Jl7st
OTIpe/IeNICHUs pEeaKLUi OIOp HEOOXOIMMO COCTaBUTh YPaBHEHUS paBHOBECHSL.

B03MOKHBI 1151 IJIOCKOUM MPOU3BOJIBHON CUCTEMBI CUJI TPU (POPMBI YpaBHEHUI paB-

HOBECHS:
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

Jlist petieHust 3a/1a4 B TPaKTUYECKOM paboTe pekoMeHayeTcst 2 —as popma ypas-
HEHUI paBHOBecHs. Jisl cocTaBleHUs ypaBHEHUN paBHOBECUSI HEOOXOIUMO YMETh
OTIPEAEIATh MPOCKIUIO CUIIbI HA OCH KOOPJIHHAT.

[Ipoekuust cusbl Ha OCh paBHA MPOU3BEACHUIO BETMUMHBI CHIIBI (MOYJIs) Ha
KOCHUHYC 0Cmp020 yria MEeX]ly HalpaBJICHUEM CHUJIbI U HAPABICHUEM OCH.
YacTtHble ciyyau ONpeneaeH s MPOEKIINH CUJIbl Ha OCh:
a) ecmm F Il X, To Fx = F;
b) ecmu FL X o F, = 0.
VY cnoBHOE MpaBUiIO 3HAKOB MPOEKIIMH CUJIbI Ha OCh!
-nipoekuus (+), €CIIM HalpaBJICHUE CHIIbI COBMAIACT C TIOJIOXKHUTEIHHBIM HaIpaBJic-

HUEM OCH; IpoeKuus (-), €CIIM HAIPaBICHUE CHIIbI U OCH IIPOTHUBOIOIOKHBI.
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MOMEHT CHJIbI OTHOCUTEIBHO TOUKHU PaBCH MMPOU3BCACHNIO BEJIMYMHBI CHUJIbI

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

[IpaBusI0 3HAKOB MOMEHTA CHJIbI OTHOCHTEIBHO TOUKH
MOMEHT criIbl (+), ecii F cTpeMHTCS TOBEPHYTH TEJIO IO YaCOBOM CTPEIIKE.
MOMEHT CHJIBI ( -) , €CJIM MMPOTHB YACOBOM CTPEIIKU BOKPYT TOYKH A.
Yacrueiii ciayqait: Mg (F) = 0, eciu
JIMHYSI ICHCTBUS CHITBI IIPOXOJIUAT Yepe3

Touky K.

Pucynok 5 - BpamarenbHoe neicrsue
cuiibl F BOKpyT TOuku A.
3. PaccMOTpUM HECKOJIBKO IPUMEPOB.
3.1 Ilpumep Nol.
OrnpenenuTh ONOPHBIC PEAKIINU ABYX OMOPHOM OaKu (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

PucyHnok 6 - Pacuetnas cxema k npumepy 1.
3.1.1.3ameHa paBHOMEPHO-PACIIPEACIICHHON Harpy3Ku COCPEIOTOUCHHOMN
cuioi Fq.
FQ=q-1=6-2.5=15(xH)
3.1.2.Pa3noxenre HaKJIIOHHOW cuiibl F Ha IBE COCTaBIISIONINE:
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 1os0keHust MPSMOYTOJIbHONU CUCTEMBI KOOPIUHAT.
3.1.4.0003HaueHnEe XapaKTEPHbBIX TOYEK.
3.1.5.3aMeHa CBS3M UX PEaKIUIMU.
3.1.6.CocraBiieHre ypaBHEHU paBHOBECHS.
> Fix=-Rxa+ Fx=0
>Ma=M+F,-AC—Ry -AB+F,-AD=0
>Mg=M+ Rya 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 CMEHHUTh HaIlPaBJICHUE
OTIOPHOM peakIMi Ha MPOTHBOIIOJIOKHOE.
3.1.8.ITpoBepka: gokaszaTh, yTo ) 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.

OnpenenuTs OMOPHBIE PEAKIIMH JKECTKO 3aleMiIeHHo# 6anku. 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

Pucynok 7- PacueTHas cxema Kk npumepy 2.
3.2.1.3ameHa paBHOMEPHO — paclpeeIeHHO Harpy3ku cuioit Fq
Fg=g-¢=5-2=10xH
3.2.2.Bb100p 1Mon0KEeHUs MPSIMOYTOJIbHONW CUCTEMbI KOOPAMHAT.
3.2.3.3ameHa cBs3u peakiusamu cBsizeld Rya Rya Mg
3.2.4.CocraBiieHUE ypaBHEHUH PaBHOBECHSI.
> Fix= Rxa=0
> Fy= Rwa—F-Fg=0
>Ma=Mg + FAB+ Fq-AC-M=0
3.2.5.BprancneHne onopHbIX peaKIIHid.
Rxa=0
Rya = F+ Fg= 8+10=18kH
Mgr=F-AB + F;- AC— M = §-2+104-10 = 46 kH
3.2.6.ITpoBepka: nokazarb, 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 xkHMm
3ananne k npakTu4yeckoi padore: OnpenennTh peakiuu cBs3eil 0anok, Harpy-
’KEHHBIX IJIOCKOW CUCTEMON MPOU3BOIBHO PACTIONOKEHHBIX CHJI, TPUBEACHHBIX Ha

pHUCYHKe 8.
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X0/ BbINOJHEHUS PA0OThI
1. Onpenenuts UCXOIHBIC JaHHBIE ISl paObOThI, B COOTBETCTBHE CO CBOMM

BapuaHToOM (Tabnuma 1).

Tabmuna 1 - Mcxonasle qaHuble K 3agadaM 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 OaNKy ¢ 3aJJaHHBIMU Harpy3Kamu ¢ yKa3aHUEM UX MOJYJIEH B
COOTBETCTBHH C BApHAHTOM.
3.CocTaBUTh paCYETHYIO CXEMY:
3.1.Bb1Opath ocu KOOpAMHAT X Uy, COBMECTUB OChb X C 0aJIKOH, a OCh y

MEPIIEHAUKYJISIPHO OCH X.
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3.2..PaBHOMEpPHO pacrnpeeNieHHY0 Harpy3Ky 3aMEHUTh €€ PaBHOICHCTBYIOIICH
Fq.
3.3.0¢cB060IUTH OaJIKy OT OO W 3aMEHUTH UX PEAKIUSIMU CBS3EH.
4.CocTaBUTh ypaBHEHUS pABHOBECHE CTATUKH ISl IPOU3BOJILHON CHCTEMBI CHIT
TaK, 9YTOOBI B KaXKJIOM M3 ypaBHEHUH ObLTa 0JIHA HEU3BECTHAS PEAKITUS CBSI3H.
5.ITpoBepuTh MPaBUILHOCTD ONPEACIICHUS PEAKIIHA OTIOP YPaBHCHHSIMH
paBHOBECHS, KOTOPBIE HE UCTIOIB30BAINCH JIJISl PEIIICHUS 3a/1a4H.
6.CdhopmynrpoBath BEIBOJ IO padoTe.
7.0TBETUTH Ha KOHTPOJIBHBIC BOTIPOCHI:
1).3anuinTe ypaBHCHHS PABHOBECHS IS TUIOCKOM MTPOU3BOJILHOM CUCTEMBbI CHIL.
2).3amummre GOopMyITy IS ONpeACICHUS MOMEHTA CHITBI OTHOCHUTEIBHO TOYKH.
3). [Ipu KaKOM yCJIOBHH MOMEHT CHJIBI OTHOCHUTEIBHO TOYKH OYyJIET paBeH HYJIO?
4). ChopMmynupyiTe yCIOBHOE TPABHIO 3HAKOB MOMEHTA CHJIBI OTHOCHUTEIHBHO
TOYKH.
5).3aMeHHTE paBHOMEPHO PACIIPEICICHHYIO HArPy3Ky COCPEIOTOUCHHON CHUIION U
OIIPEICIIUTE PACCTOSTHUE OT TOUKH €€ TIPHIIOKEHUS 10 TOUKH A.

fim
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6).Onpenenute peakTUBHBI MOMEHT B 3aJICNIKE.

mo=25 KH-m

154H MeH
r((w -
% Im ! Im | M M :l

CTpyKTypa oT4eTa 10 NPAaKTH4YeCKou padore:.

1.Homep u Ha3BaHME MPAKTHUECKON pabOTHI
2.1lenp:
3.3amaHue K mpakTUIecKol pabdore.
4. 3anava Nel

4.1.Cxema Harpy>keHus ¢ yKazaHueM MOJTIYJIeH MPUIOKEHHBIX HArPy30K.
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4.2. PacueTHas cxema
4.3. YpaBHEeHUs1 paBHOBECHS
4.4 TlpoBepka MpaBUIBLHOCTU PEUICHUS
4.5. OTBer
5. 3apaua Ne2
5.1.Cxema HarpyXeHHs C yKa3aHHEM MOJYJIEH MPUIOKEHHBIX HATPy30K.
5.2. PacueTHas cxema
5.3. YpaBHEHUS paBHOBECHS
5.4 IIpoBepka MpaBUIILHOCTH PEIICHUS
5.5. OTBer
6. BeiBog o pabote
7.OTBeTHl Ha KOHTPOJIbHBIE BOIIPOCHI.
IIpakTuyeckas pabora Ned
Ha3Banmne npakrudeckou padorbl: OnpeaeneHne peakiui ornop peAyKTOpHOTro
BaJIa.
Leb: OBIaIEHNE METOIUKON COCTABIEHNS W PELICHUS CUCTEMBI YPaBHEHUN
paBHOBECHS ISl IPOCTPAHCTBEHHOM IPOU3BOJIBHON CUCTEMBI CHII.
Ymenusn (snemenmet): -IPUMEHSITH IPHU aHATU3E MEXAHHUUECKOTO COCTOSHHSI
MOHATUS ¥ TEPMUHOJIOTHIO TEXHUYECKON MEXAHUKMU;
-aHAJIM3UPOBATH KOHCTPYKIIUU, 3aMEHSTh pealibHbIN O0BEKT PACUETHON CXEMOMH;
-BBIJIETISATh U3 CUCTEMBI TEJ PACCMAaTPUBAEMOE TEJIO U CUIIbI, IEUCTBYIOIINE HA
HEro
3nanusa (axmyanuzayus):- OCHOBHBIC MOHSATHS TCOPETHYSCKON MEXaHUKH;
-METOJIMKA BBIMOJIHEHUSI OCHOBHBIX PACUETOB 110 TEOPETUUYECKON MEXAHUKE;
-METOJMKA ONPENEIICHUS CTATUYECKNX HArPy30K Ha JIEMEHTBI KOHCTPYKLUI
Teopernuecknii maTepuaJl.
[IpocTpancTBeHHAs! MPOU3BOJIbHAS CUCTEMA CUJT — 3TO CUCTEMa CHJI, JIMHUM JIEHCT-
BHSI KOTOPBIX PACIIOJIOKEHBI B PA3HBIX IJIOCKOCTSIX U HE IEPECEKAIOTCS B OJTHOM TOY-
ke. BpaimarenbHas cnocoOOHOCTH CHIIBI OTHOCUTENBHO OCH OLIEHUBAETCS] €€ MOMEH-

TOM.
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Momenm cunvl omuocumenbHO MOUKU ONpedensemcs MOMEHmMoOM NPOeKYUU Cu-
JIbl HA NIOCKOCMb , NEPNEHOUKVIIAPHYIO OCU, OMHOCUMETbHO MOYKU Nepecedenuss 0CuU
u nrockocmu (puc la).
Myen = nipF-a,
rae npF —mpoekims CHITbl Ha TUIOCKOCTH , IEPIICHIUKYIISIPHOM OCH,
a — JUIMHA TePIICHIUKYISIpa, OMYIMEHHOTO U3 TOYKH MTePECEUCHUS OCH U TIFIOCKOCTH

Ha IIPOCKIHNIO CHUJIbI Ha IINIOCKOCTD.

L'E'

V2=

PI/ICYHOK 1 - MOMEHT CHUJIBI OTHOCUTEIILHO OCH

MOMEHT CHIJIBI OTHOCUTEIFHO OCH CUYUTAETCS MOJIOKUTEIBHBIM, €CJIA CUJIa CTpe-
MUTCS IOBEPHYTH aOCOJIIOTHO TBEPAOE TEJO MO YaCOBOW CTPENKE MPH B3TIISE C TO-
JIO’KUTEJIBHOTO KOHIIA OCH.

Ecnu nuHus cuitel napannenvra ocu unu nepecekaem ocb, TO MOMeHM CUIb
OTHOCUTEJILHO OCHU pagex Hymio (puc.10).

[TpocTpancTBeHHAs TPOM3BOJIBHAS CHCTEMa CHJI TIPH MPUBEACHUN K LIEHTPY 3aMe-
HSIETCSl TJaBHBIM BEKTOPOM Fr;, paBHBIM BEKTOPHOW CyMMe€ MpPHUBEIECHHBIX CHII U
IJIABHBIM MOMEHTOM M,;;, paBHBIM aJre0panyeckoil cymMme MOMEHTOB IPUBOJIUMBIX
CHJI OTHOCUTEIIBHO IIEHTPa MPUBEICHHS.

[IpocTpaHcTBeHHas: MPOU3BOJIbHAS CUCTEMA CUJI HAXOJUTCSl B PAaBHOBECHH IIPH YC-
mosun: F.,=0; M,,=0.

B ciryyae paBHOBeCHS BBINIOJIHAIOTCSA 6 YpaBHEHUI PABHOBECHS:

IMix =0; EM;=0; =Miz =0; XFix=0; ZXFiy=0; ZFiz=0.
IIpumep pacuyera
3aganue: Ha Bai )KeCTKO Haca)XEHBI IIIKUB U KOJIECO, HArPY>KEHHbIE KaK MOKa3aHO Ha
cxeme (pucynok 2). Ompenmenuts cuibl Fp, Fo= 0,4F, a Tarke peakiun

IIOAIIUITHHUKOB.
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Pucynok 2 - PacueTHast cxema pelyKTOpPHOTO Bajia

1.Crpoenmpyem cxemMy Harpy»keHHs B IUIOCKOCTb, NEPHEHAUKYISAPHYIO OCH Z

(puc.3) 1 cocTaBUM ypaBHEHHE PaBHOBECHS:

2F =4xH

A

PucyHnok 3 - [Ipoekuus cXxemMbl Harpy»K€HUs B IIJIOCKOCTh Locuz

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

_Fz.ﬁ_g.@+2.2.@:o;
2 2 2
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~F,-12=60-120;

£ _ 60

Tl 5(xH); F,=04F,=04-5=2(xH)

2. ChpoenupyeM CXeMy HarpyKeHus B IUIOCKOCTh, IEPHEHIUKYISPHYIO OCH X

(puc.2,cxeMa 2) ¥ COCTABUM ypaBHEHHUs paBHOBecus: *M,=0; IM,'=0
M, =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 (pucyHok2,cxema?): JlokasaTe, 4To
YFyv=0; -046-2+6-354=0.
Peakiuu Ry, Rya onpenenensl BepHO.
4. CrmpoenupyeM CXeMy HarpyXeHus B IUIOCKOCTb, MEPHNEHANKYISPHYIO ocu Y
(puc.2, cxema 3) ¥ COCTaBUM ypaBHeHMs paBHOBecus: *M,=0; TM,'=0:
XM= XM, =0; 5-160 + Rxjy -520 = 0;
Rxx =-1,54 (kH) ;
XMy =0; -Rxa-520-5360=0;
Rxa =-3,46 (xH)
5. IlpoBepka mpaBUILHOCTH pelieHus (PUCyHOK2,cxemal):
Jloka3atsp, uto XF|x = 0; -3,46 +5 - 1,54 = 0.
Peakuuu Rxj, Rxa onpeneneHsl BepHO.
3aganue K mpakTu4yeckoil padore: Ha Bayi jKecTKO HacaXXeHbI IIKMB U KOJIECO,
Harpy»KeHHbIC KaK MOKa3aHo Ha cxeme (pucyHok4). Onpenenuth cuibl F2, Fo= 0,4F;,
a TaK)Ke PEaKIUHU TOAITUITHUKOB,
Xoa BbINOJTHEHUST PadoThI.
1.0Onpenenuth NCXOIHBIC JAHHBIE 711 pa0OTHI, B COOTBETCTBHE CO CBOMM BapHaH-

ToM (Tabnuma 1).
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Ta6nuna 1 - Mcxoauble JaHHBIE K TPAKTHYECKON paboTe

Ne Ne F1, Ne Ne F1, Ne Ne F1,

BAPHAHTA | CXEMBI kH BAPMAHTA | CXEMBbI kH | BapuaHTa | CcXewmbl 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>keHusi K IpaKTUYECKON padoTe

2.BBIOTHUTE cXeMy Harpy>KeHHsI.

3.BuiOparh HonoKeHUe IPSIMOYTOJIBHBIX CHCTEM KoopauHar: XZVY, X'ZY!,
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4.CBsI31 3aMEHUTD UX PEAKLIUIMHU.
5.CHpoeKTUPOBATh CXEMY B INIOCKOCTbH MEPIEHIUKYISAPHYIO OCU Z.
6.CocTaBuTh ypaBHeHHE paBHOBecHs: XMiz = 0 u onpenenuTh cuibl Fa, Fro.
7.CrIpOoEeKTHPOBATh CXEMY B IIJIOCKOCTh NEPIIEHIUKYIIPHYIO OCH X.
8.CocTaBuTh ypaBHEHUE PABHOBECHS JJIsi CUCTEMBI CHJI B BEPTHKAIBHOMN TIOCKOC-
TH U ONIPEAEIUTD PEAKIINU CBA3CH.
9.BBINOTHUTE NPOBEPKY MPABMIIBHOCTH OIPEECIICHUS PEAKIUI B BEPTUKAIBHON
MJIOCKOCTH, J0Ka3as, uTo XFiy=0.
10.CnpoekTupoBath CXeMy B IUNIOCKOCTb MEPIEHAUKYIISIPHYIO OCH Y.
11.CocraBuTh ypaBHEHUE PAaBHOBECUS AJIsi CUCTEMBI CHJI B TOPU30HTAILHOU
IJIOCKOCTH U ONIPEAEIIUTD PEAKIINU CBA3EH .
12. BoINOJHUTE NPOBEPKY MPABUIIBHOCTH ONPEIEICHUS pEaKUil B TOPU30H-
TaJIbHOU IJIOCKOCTH, JI0Ka3aB, 4To XFix=0.
13.ChopmynupoBath BEIBOJ O padoTe.
14.01BeTUTH HA KOHTPOJIbHBIE BOIIPOCHI:
1).Kak onpenenuTh r1aBHBIA BEKTOP POCTPAHCTBEHHOW MPOU3BOJILHON CHCTEMBI
CUIL.
2). Kak omnpenennTh ri1aBHbIE MOMEHT IPOCTPAHCTBEHHOW TIPOU3BOJILHOM
CHUCTEMBI CHIL
3).YkaxuTre BO3MOKHBIC BUIIBI JIBUKCHHUSI, CCITH:
a)Mra = 0; Frun # 0;
0) Mra #0; Frn = 0;
B) Mrn #0; Frun # 0.
4).3anummTe yCJIOBUS paBHOBECHUS JIsl IPOCTPAHCTBEHHOMN MPOU3BOIBHOMN CHC-
TEMBbI CHJL
CTpykTypa oT4eTa 10 NpaKTHYECKOH padore.
1.Homep u Ha3zBaHMe NMPaKTUUECKOU PabOTHI.
2.1lenn
3.3amaHue K mpakTUuecKoi pabdore.

4.Cxema Harpy>XeHus ¢ YKa3aHUEM PEaKIUil CBA3€l U CUCTEM KoopauHaT XZVY .
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5.Pa3znoxxeHue cxemMbl HArpy>KEHU MO TUIOCKOCTSAM.

6.0mnpezenenre peakiuii CBsA3ei B BEpTUKATBHOM MJIOCKOCTH.

7.IIpoBepka MpaBUILHOCTH ONPENEICHUS PEAKLINIA CBSI3€H B BEPTHKAIBHOM I1JI0C-
KOCTH.

8. OmnpesenieHne peakiuii CBI3e B TOPU30HTAIBHON TUIOCKOCTH.

9.IIpoBepka MpaBUILHOCTH OIMPEACIICHNS PEAKIINI CBSA3EH B TOPHU30HTAITBHON
MIJIOCKOCTH.

10. OTtser.

11.BriBoj 110 pabote

12.01BeThl Ha KOHTPOJIbHBIE BOIPOCHI.

IIpakTuyeckas pabora Ned
Ha3panue npakTtudeckou padorsi: OnpeneneHue NEHTpa TKECTH
COCTaBHOT'O CEUECHHUSI.
Heab: OcBOEHNE METOMKHN aHATUTUYECKOTO ONPENEIICHUS TIOJIOKEHNS LIEHTPA
TSXKECTH COCTABHBIX IJIOCKUX (UTYD.
Ymenusa (3neMeHThI): - IPOBOAUTH HECIOKHBIE PACUETHl HA IPOYHOCTh
3nanusa(axmyanuzayus):- OCHOBHBIC TIOHATHUS TEOPETUICCKON MEXAHHKH;
-METOJIMKA BBIITOJHEHNSI OCHOBHBIX PACYETOB IO TEOPETHUUECKON MEXAHUKE.
Teopernueckunii MaTepual.
LleHTp TsKECTH - ATO HEMATEpHAIbHASL TOYKA TEJA, K KOTOPOU MPHUIOKEHBI

Cuibl TspKECTH Tena. OH MOXKET JIEKAaTh B TOYKE, I/IE HET MAaTEpPUAIbHBIX YaCTHII,
MPUHAIEKALIMX JAHHOMY TENy.

HpI/I OIIPCACIICHHUU IIOJOXKCHHUA HCHTPA TAXKCCTH AaHAIUMUHYECKUM MEeMOOOM

HUCXOMST W3 TOrO, YTO JHOOYI0 COCTaBHYIO IUIOCKYIO (PUTYpy MOXKHO pa3OuTh Ha
npocTeiire reoMeTpudeckue GUrypsl MoJI0KEHNE HEHTPA TSKECTU KOTOPHIX MOKHO

OTPENICIIUTH CJICIYIOIUM 00Pa30M:
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Pucynok 1 - [lonokeHne 1ieHTpa TSHKECTH TEOMETPUUECKUX PUTYP
[Tpu penreHny 3a1a4 UCTIOIB3YIOTCS CICTYIOIIHNE TTOJIOKECHUS:
-IICHTP TSHKECTH CUMMETPUIHBIX (PUTYP HAXOAUTCS HA OCH CHMMETPUH;
- CIIO’KHBIC CEUCHUS PA3ACIIAIOTCS Ha MPOCTEHIIINE TeOMETpUIECKIe (PUTYPHI,
MTOJIOKEHUE TICHTPA TSHKECTH KOTOPBIX U3BECTHEI;
-ITyCTOTHBIC (PUTYPHI pacCMAaTPUBAIOTCS KaK 9acTh CEUYEHUS C OTPUIIATEIHLHOM
TUTOMIABIO.
3aganue K npakTu4eckoi padore: OnpenennuTbe KOOPIAUHATHI IEHTPA TSHKECTH
TUIOCKOH (UTYpBI (PUCYHOK 2).
Xoa BbINOJTHEHUST padoThI.
1.0mpenenuTh UCXOMHBIE JaHHBIC TSI pa0OTHI, B COOTBETCTBUE CO CBOUM
BapuaHToM (Tabnuma 1).

Ta6nunal - MicxoaHble JaHHBIE K TPAKTUYECKONW padoTe

mapameTphbl

BapuanT oxema B,MmMm b,mMm H,mMM 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 1 110 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
8 o e B
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Pucynox 2 - Dcku3bl ockux Quryp
2.BeraepTuTh 3CKU3 PUTYpHI B COOTBETCTBUU C 3aJaHUEM.
3.Pa36uTh ¢urypy Ha MpoOCTEHIIIE T€OMETPUIECKHE; ITOKA3aTh MOJIOKCHUE
IIEHTpPA TSHKECTH KaXKI0M (QUTYPHI.
4.0npeaenuTs II0MAAA MPOCTEUIINX HUryp.
5.0npenenuTh KOOPAUHATHI IEHTPOB TSHKECTH MOJTYyYEHHBIX (PUTYyp OTHOCH-
TEIHHO BHIOpaHHOM cucTeMbl koopauHaT XOY.

6.0npenenuTh KOOPAUHATY X LIEHTPA TSIKECTU BCE (PUTYPBHI:
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XCZZAiXi /ZAi
7. Onpenenutb KOOPAUHATY Y¢ LIEHTPA TSAKECTH BCeU (pUrypsl:
YC = ZAi yi/ ZAi
8.YKka3aTh MON0KEHHUE LIEHTPA TSKECTH BCEU (PUTypBI Ha ICKU3E.

9. CopmynupoBaTh BBIBOJ 1O padoTe.

10.01BeTUTH HA KOHTPOJILHBIE BOMTPOCHI:

1) ChopMynnpoBaTh NOHITHE LEHTP TAKECTHU TUIOCKOU PUTYPHID».
2).YKa3aTh MMOJIOKCHUE IICHTPA TSHKECTH MPOCTEHIINX TeOMETPHUSCKUX
buryp: -IIPAMOYTOJILHUKA,;

-Kpyra,

-TIIOJIYKpYTa;

-IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
3). Kak u3MeHATCS KOOPAMHATHI IICHTPA TSHKECTH IIOCKON (PUTYPHI Xc, Ve
€CJIM YBEJIMYUTD BBICOTY (DUTYPHI PH 33JJAHHOM MOJIOKEHUHN CUCTEMBI

KOOpAUHAT?
CTpykTypa 0T4éTa 110 NPAKTHYECKOH padoTre
1. Homep u Ha3BaHME NMPaKTUYECKON PabOTHI.
2.1lenb.
3. 3aganue K IpPaKTUIECKOM padoTe.
4.3cku3 GuUrypsl ¢ ykazaHueM pa3MepoB B COOTBETCTBHH C BAPUAHTOM.

5. Pa3z0uBKka coctaBHOM (UTyphl HA TPOCTEHIITHE:

6. Onpeenenue miIomaael mpocTenmmx Guryp:

7. Onpeenenre KOOpAUHAT LIEHTPa TSHKECTH MPOCTEHIINX (PUTYp OTHOCUTETBHO
BBIOPAHHON CUCTEMBbI KOOPAUHAT:

8. Omnpenenenrie KOOPAUHATH X  IIEHTPA TSHKECTH BCE (PUTYPHI

9. Onpenenenne KOOpAUHATBL Y ¢ IIEHTPA TAKECTU BCeU PUTYpBI

10..BeiBoj 110 pabore.

11.0T1BeThI HaA KOHTPOJIbHBIE BOIIPOCHI.
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IIpakTueckasi padora Ne 6.

HasBanue npaktuyeckoil padotbi: [locTpoeHue >mop NpOAOIBHBIX CUI U

HOPMAJTbHBIX HAMPSKEHUN.

Heab: ocBOEHUE METOIUKUA MOCTPOCHUS SIIOP MPOJOJBHBIX CHUJI U HOPMAalb-
HBIX HaIpPsKEHUN

Ymenun (anemenmuol). IPOBOIUTH HECIOXKHBIE PACUEThI JIEMEHTOB KOHCTPYKIIHI
Ha TPOYHOCTb.
3nanun: (axmyanuzayus) -METOIWKA BBITIOJHEHUS OCHOBHBIX pAacdeToB II0
CONPOTHUBJICHUIO MATEPUAJIOB;
-METOJIMKA BBITIOJIHEHUS AJIEMEHTOB KOHCTPYKIMHA Ha MPOYHOCTH (MPOAOJbHAS
cuna, GOPMYJIIBI JJIsl ONIPEACIICHHS] POIOIBHBIX CHJI, HOPMAJbHBIX HAIPSKECHUN U
IpaBuIa MOCTPOCHUS IITIOP)

Teopernyecknii maTepuaJl.

Brenranre cuitbl, BEI3BIBAIOIINE PACTDKEHNE (CKATHUE), TIPHIOKEHBI BIOJIb IIPO-
nonbHOM ocu Z. [Ipu pabote Opyca Ha pacTsikeHue (C’KaTue) B €ro MmornepeyHoM ce-
YeHUH BO3HUKAET mpojoyibHas cuna N. [IpodonvHas cuna 6 1io6om nonepeunom ce-
YeHUU YUCIEHHO PABHA ajleeOpaudeckol Cymme NpoeKyull Ha e2o NPoOoOobHYIO OCb
gcex npunodicennvlx k ocmaguieticss yacmu gnewtnux cui. N = Fiz ocru.

IIpasuno 3uaxos ona N: pu pacTsHKEHUH TMPOAONBbHAS CUJIAa MOJIOKUTEIbHAS, TPH
CKaTUH — OTPULIATEIIbHAS.

Anropa npooosvbHuLIX cun — TpaduK pacTpefeieHUs] MPOJOJIbHBIX CHUJI BIOJIb
JUTMHBI Opyca.

IIpasuna nocmpoenus snopol npodoavhsix cun IN:

1.ITlpoBonutcst 6a3oBas (HyseBasl) JUHUS SMIOPHI MapaJUIeIbHO TPOJIOILHOMN

ocu Opyca.

2.ba3zoBas nWHUA SMIOpHl pa30MBaeTCs HAa YYAaCTKU. [ paHUIlaMU YYaCTKOB

SIBJISIFOTCS. TOYKW TIPUJIOKEHUS BHEIIHMX HArpy30K. YYacTKH HYMEPYIOTCS om
€c680000H020 KOHIIA.

3.0mpenensieTcss BeNIWYMHA TPOJOJBHON CHIBI Ha KaXIOM YYacTKe C

UCIIOIb30BAHUEM METO/1a CEYEHUH.
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4 TleprieHIUKYISIpHO 0a30BOM JTIMHUHU OTKJIAJBIBAIOTCS MOJYyYEHHBIE 3HAUYCHMUS
IPOJIOJIBHBIX CUJI B MPOU3BOJILHOM MaciuTabe. Uepe3 KOHIIbI OpAMHAT MPOBO-
JATCS TIPSIMbIE JIMHUH, MPOCTABIIAIOTCS 3HAKU M BBIMOJHACTCS IITPUXOBKA TEP-
NEHANKYJISIPHO 0a30BOM JIMHUU.

NHTEHCUBHOCTL pacnpeleseHns NPOJOJBbHOM CHJIBI IO IOMEPEYHOMY

N
CCUCHHIO XapaKTEPU3YIOT HOPMANbHbIE HANPANCEHUS' o= (A — momanas

MOTIEPEYHOT0 CEUCHUS ).
Oniopa HOpMAIbHLIX HanpsXceHuti- TpauK pacrpeeaeHs] HOpPMaTbHBIX
HaIpsLKeHUH 1o iiHe Opyca.

IIpasuna nocmpoenust nopvl HOPMANLHLIX HANPAHNCEHUU D0
1.ITpoBonutcs 6a30Bast (HyJeBasi) JIUHUS SIOPHI TapaieIbHO MPOI0JILHON
ocu Opyca.
2.I'paHuIIbl y4aCTKOB AMIOPHI OMPEAETSIOTCS TOUKaMU MPHIIOKEHUS BHEIITHIX

CWJI U TOUKaMU U3MEHEHUS TIONIEPEYHOr0 CEUCHHUS.

3.0mpenenstorcs 3HaYCHUs HANPSKEHUH Ha KaXX/10M U3 OJYyYEHHBIX YYacTKOB.
3HaK OG COOTBETCTBYET 3HAKy O N.

4. 1lepneHAUKYISIpHO ©A30BOM JIMHUU OTKJIAJBIBAIOTCS MOTy4YEHHbIE 3HAUCHUS
MPOJOJBHBIX CHJI B IPOM3BOJIBLHOM MaciiTade. Uepes KOHIIbI OpIMHAT MPOBOAATCS
MpsIMbIE JIMHUU, TPOCTABIISIOTCS 3HAKHU U BBITIOIHIETCS IITPUXOBKA MEPIEHANKY-
JSIpHO 0a30BOM JIMHUH.

Ipumep: I[locTpouTs 3MIOPEI TPOIOIABHBIX CHII U HOPMAJIbHBIX HANIPSIKEHUH,
1.0Onpenenenre BeTUMYUHBI MPOAOIBHBIX CUJI HA KAK/IOM yYacCTKe:
N1 = O; Nz =30 KH;
N3 =30 -38 = -8(Kn);
Ns=30-38-42=-50(KH)
2.IToctpoenne DN 1o HaliIGHHBIM 3HAYCHUSIM

NPOJIOJTBHBIX CHJL.
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3.0npeneneHne BeITUnIuHbI

,_‘_4{‘17" /41;;-20,:

A v s/ —25 .
A Z L I HaNpPsOKEHUHN Ha KaKIOM Y9acTKe U
by o8| E=30 Z
= | ‘ oCTpoeHue 6.
s i
A@ Plu @ Q#’ ' 0 :
azm T{ln aJ S 2301 o, = 2102 =Y,
i A 30-10° 2
_T__. — o, = W = 150H/MM
l Ao | =7 103
| o, = —330 1102 =100n /
45
5 | lssw _ Joy | _ RTE
I o, = % = 26,70/ mn?
{ _ ' 3
i L : T Os = —;01;'20 =-167n/ mm?
o112 |Z
O] o
] =T
30 [1 D6 Plum2
Ol [BPe @ Z )
{g @

Pucynok 1 - Cxema k mpumepy.
4. TTocTpoeHue 3I0pbl HOPMaIbHBIX HAIPSHKEHUIM
3aganue K npakTHYecKoi padoTe: /[ 3a1aHHON CXeMbl HarpyxeHus (PUCYHOK2)
MOCTPOUTH AMIOPHI MPOJIOJIBHBIX CHJI U HOPMAJIBHBIX HAMPSKEHUN
Xo/1 BbINOJTHEHUs] padoThI
1.0npenenuTh HMCXOAHBIE JaHHbIE /A pabOThl, B COOTBETCTBUE CO CBOUM

BapuaHTOM (Tabiuia 1).

Ta6nuna 1 - icxoaubie faHHBIE K TPAKTUYECKON padoTe

Ne | Cxe-| F1, | Fo | F3, | A1 | A2 | Ne | Cxe-| F1, | Fo, | F3, | A1 | Az
Bap | Ma | kH | kH | kH |cM® [cM® | Bap | ma | xu | xH | kH | cM? | eM?
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| 1,9
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 14119
7 a 8 16 | 8 [ 25]28| 20 o 31 14 | 24 | 25| 28

40



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
] P F Ay F - F; A,
—g——»ﬂ—’)—u-qﬁ —— — —{€— —E—(—w-————ﬂ»-}Fz it
7 a 2a a a [ a a a a a
a) 0)
. A, 4 - Az
1 R F ‘ F, i FK”_F F_4
—;—(—T —_— - ———— —-E — — = e—— — | — = — —]
’ e d ;l: a a 2u 1 e a a a_yle a s
8) 2)
] 4 F, 4, F A 2
: 2 1 1 1 K 1
3 --0};% e e G ] - —— — — | — — -lF —_— ----——‘(—F-’
7 ¢ SO Sle a a a a a 2a
0) e

Pucynox 2 - CxemMsl HarpyxeHus opyca

2.BpruepTuth cxemy Opyca ¢ yKazaHHeM MOJyJIel yKa3aHHBIX CUJI B

COOTBETCTBUEM C BapUaHTOM (PUCYHOK2).

3. [loctpouts >MIOPY MPOAOIHHBIX CHIT:

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

HyMepaluei oT CBOOOJHOTO KOHIIA;

3.2.0TpenenuTh BETUINHY POAOIBHON CHIIBI Ha KaKJIOM YYacCTKeE;

3.3.0TI0XKUTH IMMOJIYUYCHHBIC 3HAYCHUS OPAUHAT U COCAUHUTD UX ITPSAMBIMU

JUHUSIMU, TTapaJIeIbHO 0a30BOM JIMHUM;

4.1TocTpOUTh 3MIOPY HOPMAJIBHBIX HAMPSKEHUI:

4.1.pa36uTh 6A30BYIO JIMHHUIO AMIOPHI HA YYACTKH C MOCIEAYIONMIEH UX

HyMepaluei oT CBOOOJHOTO KOHIIA;
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4.2 .onpenenauTh BEIMUYUHY HOPMAJIbHBIX HAMPSKEHUN HA KaXIOM YYacTKeE;
4.3.0TJIOKHUTH MOTYyYEHHbIE 3HAYEHUSI OPJIMHAT U COCTUHUTD UX MPSIMBIMU
JUHUSMHU, TTapaJijiebHO 0a30BOH JIMHUY.
5.CdhopmynupoBath BbIBOJI 110 padoTe.
6.0TBEeTUTH HA KOHTPOJBHBIE BOMPOCHI.
1).HazoBute BHyTpeHHHE critoBble pakTopsl (B.C.D.), Bo3HUKAaIOIIHE B
MOTIEPEYHOM CEUEeHUU Opyca MpH PacTKEHUU.
2).Kaxk ompenensiercst BeIMYMHA TPOIOJILHON CHITBI B TOTIEPEYHOM CEUCHUH ?
3.Kak onpenensiercs BeIMUMHAa HOPMAJIbHBIX HAIIPSKEHUH B JIIOOOM MONIEPEYHOM
CeueHuun?
4).Kakoit muHHeN N300paXKar0TCsI SIIOPHI MPOJIOIBHBIX CHIT U HOPMATBHBIX
HaIpsKECHUN?
5).B kakux ce4eHUsIX SII0Pa HOPMATBHBIX HANPSHKEHHUI CKaYKO00pa3HO U3MEHSIET
CBOE 3HaUEHUE?
6).Kak mpoBepuTh MPaBUIIEHOCTH MTOCTPOCHUS MIOPHI MIPOJAOJILHBIX CHIT?
7).Kak onpenienTh BeTUIHHY a0COFOTHOTO Y/UTMHCHHS OTICIBHOIO ydacTKa?
CTpyKTypa oT4eTa o NpaKkTH4ecKou padore
1.Homep u Ha3BaHKE NMPAKTHUECKOW PaOOTHI
2.1lenb:
3.3aganue K mpakTU4YecKon padbore
4.CxeMa HarpyXeHusl.
5.0mnpeneneHue Npo0JIbHBIX CHII HA KaX/I0M yYacTKE U MOCTPOEHHUE SITIOPHI
IIPOJIOJIBHBIX CHIL
6.0mnpeneneHre HOPMaTbHBIX HAMPSHKCHUH HA KaXJI0M y4acTKe U MIOCTPOSHHE
AMIOPbl HOPMAJIbHBIX HAMPSHKEHUH.
7.0npenenenne yIIUHEHUN OTIeNbHBIX Y4acTKOB Opyca.
8.0npenenenue yajIMHEHUsS BCETro Opyca.
9. OtBer.
10..BeiBoj 110 pabore.

11. OTBeTHI HA KOHTPOJBHBIE BOIIPOCHI.
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IpakTueckasi padora Ne/
Ha3Banue npakTuyeckou padoTbl: PacyeTsl 371eMEHTOB KOHCTPYKLIMM Ha
IIPOYHOCTB U JKECTKOCTH IIPU PACTSHKCHHUH, CKATUU.
Hean: OcBoeHNE METOIMKH pacyeTa 3JIEMEHTOB KOHCTPYKIMU HA IPOYHOCThH U
KECTKOCTb IIPU PACTSHKEHNUH, CKATHH.
Ymenua:- -npuMeHsTh IPU aHAIN3€ MEXaHUYECKOTO COCTOSIHUSI TEPMUHOJIOTHIO
TEXHUYECKON MEXaHUKH;
-OIIPEACIIATh XapaKTep HATPYKEHUS U HAIIPSHKEHHOE COCTOSIHUE DJIEMEHTA
KOHCTPYKLUY;
-IIPOBOJIUTH HECIIOKHBIE PACUETHI JIEMEHTOB KOHCTPYKIMK HA POYHOCTH U
KECTKOCTB;
3nanusn: (axmyanuzayus) -MeTOJMKA pacueTa IEMEHTOB KOHCTPYKIIMK Ha
IPOYHOCTH U )KECTKOCTD MPU PACTKEHUH, CKATHUH;
-METOJMKA OCHOBHBIX PAacyeToOB IO TEOPETUYECKOW MEXAHUKE U COIPOTUBIICHUIO
MaTEepUAJIOB .
Teopernuecknit MaTepua
CymHOCTb npogepounblx paCueTOB HA TPOYHOCTH JJIEMEHTOB KOHCTPYKIIMM 3aK-
JIIOYAETCS B ONPEACIICHUN BEIMYMHBI MAKCUMAJIBHBIX HAIIPSOKEHUW U B CPABHEHHUH
UX C BEJIMYMHOM JIOITyCKAEMbIX HANPSYKEHUH B COOTBETCTBUU C YCIOBUEM ITPOY-

HOCTH.

) N
Ycnosue npounocmu npu pacmsadicenuu. o, = " <[o],

I'TIC Omax — MAKCHUMAJIBHBLIC PACUCTHBIC HAIIPSAKCHUA, MHa;

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

A — II0IIA/1b TOTIEPEYHOTO CEYEHUS, MM2,

(o}
[6] — momyckaemMoe HOpMaJIbHOE HanpsbkeHue, mlla [o] = e

A€ Oppex —IMIPCACIIBHOC HAIIPAKCHUC,

JJI TUTACTUYIHBIX MaTEPUATIOB Oppen— Or,
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JUTSL XpYIIKAX MaTepHaJIOB Ouper= O,
[S]- TpeOyemblii kO3 GuUIIHEHT 3amaca MPOYHOCTH
Ha ocHOoBaHMM yCTIOBUS TPOYHOCTH MOTYT OBITh BBIMIOJITHEHBI MPOCKTHBIN U MPOBE-

pO‘IHI)II?I BHUABI paC4YCTOB. CYHIHOCTL npoeKkniHoco pacucTa 3aKJIro4acTCs B OIIPCACIIC-
N
o]

CYHIHOCTB IIPOBCPOYHOTO paCuCTa 3JICMCHTOB KOHCTpYKHI/If/'I Ha )KCCTKOCTDB 3aK-

HHH pasMECpPOB IIOIIEPEUYHOI0 CCYCHMS. A>

JIFOYAETCS B CPABHEHNM MAKCHMAIIBHBIX Ie(h)OpMALUii C TOMyCKaeMBIMH JedopMa-
uusmu. [Ipu pacTssKEHNH, CKATUH YCIIOBUE KECTKOCTH BBITTIIUT CIIELYIOIIUM 00-
pasoM: abCOIIFOTHOE yIJIMHEHUE Opyca AL, <[A].
[IpuMepBI BHITIOJHEHHS.
Ilpumep 1.
[TpOBEPUTHL POYHOCTD M KECTKOCTD DJIEMEHTA KOHCTPYKIMH (PUCYHOK. 1),

ecm  o.=180 mlla, [S] =3, [Al] = 0,14 mm; b=10mM, h =20mm.

o.2m e.7m
3 =1 B e = 10
.J > (5] -t

qAc __ 12xH| B A |Gtz ;
I
|
I

| ] - . INI et}
=

&

l | J ! d IS (IS 2 P)

0. 12

jeso = e T 1 AL Lrrs)

0,02

Pucynok 1 — Cxema HarpyxeHus k npumepyl.

Pemenue:
1.1.0npenenenue moaoxkeHust HanOOJIee ONACHOTO Y4acTKa
1.1.1. ITocTpoeHue 3mopsl MPOAOIBbHBIX CUI:
N =2 Fjor.«. N1=8 xkH; N, =-4xkH
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1.1.2.IToctpoenue 3mopbl HOpMAJIbHBIX HAMPSIAKEHUM.

azﬂ,mﬂa
A

8-10° _ 4.10°

o, = =40; o, =— =
10-20 10-20

1.1.3. Haubonee onacHslil yyacTok 1
1.2.0npenenenue BEIUYUHBI AOMYCKAEMOTO HAIIPSLKEHUS

[o]= —TZT = % =60mlla

1.3.01eHKa MPOYHOCTH AJIEMEHTA KOHCTPYKIIUU: MPOYHOCThH 00ecIieueHa, T.K.
omax =40MmIla < [c] =60 mlla
1.4.1IpoBepka XKECTKOCTH
1.4.1. Onpenenenue aOCOMOTHOTO YJIMHEHUS OTACIbHBIX YYACTKOB U MOCTPOCHUE
AMIOPHI A0COMIOTHBIX YIJTUHEHHI: DAL

0,0, _—20-0,2:10°

Aic =0; A, = =-0,02mm;
© > 2.10°
3
AL, = Ay + % —-0,02+014= 0120
1.4.2. maxcumasibHOE aOCOTIOTHOE YTMHEHHE Opyca Al =012um

1.4.3. OneHKa )ecTKoCTH Al =012mm < [Az]=014mum, )KeCTKOCTH 0becTieueHa.

1.5.0TBeT: NPOYHOCTDH U KECTKOCTh ANEMEHTA KOHCTPYKLIUU 00€CTIeUEHbI
3ajaHne K NpaKTH4ecKoii padore:

J1st 3a1aHHOM CXEMbI HArpy>KE€HUs POBEPUTH NPOYHOCTh U KECTKOCTh AIEMEHTA

KOHCTpYyKIHMHU (pUCyHOK 3, Tabnuia 1) .B ciryuae HEBBIOTHEHUS! YCIOBUS

MPOYHOCTH U JKECTKOCTH MPEAJIOKUTH BO3MOXKHbIE BApUaHThI 00eCIIeYeHHs POy -

HOCTH U KECTKOCTH.
Xo/ BbINOJHEHHSI PA00THI

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

(Tabmumal)
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Ta6mumna 1 -.Mcxogupie TaHHBIC K TPAKTHYECKON padboTe

Pazmepnl
Fi, | Fo, | Fs, | 410 | £, [A7] | o, [Monepeunoe
Ner\rt a [S] [IOIIEPEYHOTO
kH | xH | xH M M MM mlla ceueHme
CEUEHUs, MM
1 30 | 10 5 1020304 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 | 11 6 | 0506 | 0.2 40
7 18 | 12 5 106 (04|02 45
8 7 13 | 26 |06 | 0,3 |05 g 220 | 2 Kpyr 50
9 12 | 20 | 36 |05 | 0,3 | 0.7 54
10 9 33 |16 |06 |04 | 0,3 55
11 16 | 25 | 28 |05 (05|05 a= 40
12 8 13 | 14 |04 |04 | 0,4 a= 45
13 15 |24 | 29 |05 (03] 0,2 g 190 | 3 KBajpar a=48
14 14 | 16 9 1080303 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 PSAMOYTOJTb
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 Kpyr 45
24 20 | 18 | 12 |06 |04 | 0.3 ug’_ 50
25 13 | 17 9 |05]10 1|08 55
26 18 | 20 | 14 |06 | 1,0 | 05 300 . KPYroBoe d=68 dp=58
27 22 119 |13 1101|1210 KOJIBIIO d=60 do=52
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2. BeimonHuth cxemy HarpykeHus (pUCyHoOK 3).

wh
T
iy

Pucynok 3 - Cxema Harpy»KeHus K 3aJJaHUIO
3. OnpenenuTs BETUYUHY MPOJOTBHON CHIIBI Ha KaXKIOM y4acTKE U TIOCTPOUTH
SMIOPY IPOAOIBHBIX CHJL.
4. OnpenenuTh BEIMUYMHY HOPMAJIBbHBIX HAIIPSKEHUN HA KaXKIOM YYaCTKE U
MOCTPOUTD AMIOPY HOPMAIBHBIX HANIPSKEHUH.
5. Onpenenutpb NoJI0KEHNE HauboJIee OMACHOTO yYacTKa.
6.3anucath yclIOBUE MMPOYHOCTH MPU PACTSIKEHUU, COKATUH U IPOBEPUTDH €TO
BBITIOJTHEHHE.
7.BBINOIHUTE aHAJIU3 TIOJYYEHHOTO Pe3yJbTaTa.
8. OnpenenuTs aOCOMOTHOE Y/UTMHEHNE OTJEIBHBIX YIaCTKOB U TIOCTPOCHUE DITIOPHI
a0COJIIOTHBIX YIUIMHEHU.
9. OueHka >xecTkocTH Opyca.
10. ChopmynupoBaTh BBIBOJ IO padoTe.
11. OTBeTUTH HAa KOHTPOJIHHBIE BOIIPOCHI:
1).3anummre GopMyIIbI ISt ONIPEISIICHUS MPOIOIBLHON CHITBI U HOPMaJTbHBIX

HaIPSHKECHUHN TP PACTSKEHUH, COKATHH.

2).3anuIInTe YCIOBHSI MPOYHOCTH U JKECTKOCTHU TPH PACTSHKEHUH, CKATHH.

3).Chopmynupyiite CYIIIHOCTh TPOBEPOYHOTO M MIPOSKTHOI'O PACYCTOB HA
MIPOYHOCTH M JKECTKOCTh MPHU PACTSHKCHUH, CIKATHU.

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

5).ChopmynupyiiTe OCHOBHBIC TMpaBHJa IOCTPOCHUS WM KOHTPOJS DIIOPBI

IMPOJOJbHBIX CHIL.
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CtpykTypa oT4eTa N0 NPAKTHYECKOH padoTe
1.Homep u HazBanue paboThbI
2.1lenb:
3.YcnoBue 3a1auu ¥ KICXOAHbIE JJaHHBIE.
4. Cxema HarpyKeHHs.
5. Omnpeenenre BETMYMHBI MPOAOILHOM CHIIBI Ha KAXKJIOM YY9aCTKE M TIOCTPOCHHE
AIIOPHI MPOAOIBHBIX CHUII.
6. OnpeneneHre BETUYUHBI HOPMATBHBIX HANPSDKCHUA HAa KOKIIOM y9acTKE U
MOCTPOEHUE IMIOPHI HOPMAJIBHBIX HAMPSKEHUN.
7. OnipeziesieHHe MOJIOKEHUSI HanboJiee OMacHOTO y4acTKa.
8.3amuch yCcIioBUs MPOYHOCTH TIPH PACTSHKEHUH, COKATHH U IMTPOBEPKA €TO
BBITIOJTHEHHSI.
9.IlpoBeneHue aHanm3a MOJYICHHOTO PE3ybTaTa.
10. Onpenencaue abCOMIOTHOTO YIJTUHEHUS OTACITBHBIX YIaCTKOB .
11. TTocTpoenue 3mrophl a0COMOTHOTO YAJUHEHHS Opyca.
12. OtnieHka KeCTKOCTH Opyca
13.Br1BoJ 110 pabore.

14.0TBeThl Ha KOHTPOJIbHBIE BOMPOCHI.

IpakTuyeckasi pa6ora Ne§.

Ha3Banue npakrnyeckou padoThbl: BeIIOJHEHNE PACYETOB HA CPE3 U CMSTHE.
Heab: OcBoeHne METOAUKH pacyeTa Ha MPOYHOCTh 3JIEMEHTOB KOHCTPYKLIUH, pabo-
TalOLIUX Ha CPE3 U CMATHE.

Ymenua: - onpenensate XxapakTep Harpy»KE€HHs U HAIIPSKEHHOE COCTOSTHUE DJIEMEHTA
KOHCTPYKLUY;
-IIPOBOJIUTH HECJIOKHBIE PACUETHI JIEMEHTOB KOHCTPYKLIMM HA IPOYHOCTB;
-MCI0JIb30BATh CIIPABOYHYI0 U HOPMATUBHYIO JOKYMEHTALIHIO.
3nanusa (axmyanuzayus):- -METOJIMKA BHIITOJHEHUS! OCHOBHBIX PACUY€TOB IO

COIIPOTUBJICHUIO MATCPHUAJIOB,
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-METO/IMKA BBITIOJIHEHUS PACUETOB 3JIEMEHTOB KOHCTPYKIIMI Ha
TIPOYHOCTH,
Teopernuecknii MaTepuaJl.

[HImoHOYHBIE COCTUHEHUS CITYKAT JJIs1 OKPYKHOU (PUKCallUy JeTajeii Ha Bajmax
M OCSIX U TIepeIaur BpaIlaronero MoMmeHTa. B OCHOBHOM IPUMEHSIOT HEHAIPSIKEH-
HbIE COCAMHEHHUS MPU3MATHYCCKUMHU MMOHKaMU. [IIMOHKH BBITIOHSIOT CO CKPYT-
JICHHBIMU ¥ TUTOCKUMU KOHITaMH. [1ITOHKY 3aKIaIpIBaIOT B TIa3 Baja. Pa3pyiieHue
COCTMHUTEIBLHBIX JieTanel (00JITOB, 3aKJICTIOK, MTU(TOB, IIMOHOK), CBAPHBIX, KJIee-
BBIX COCTMHEHHH, HAarPYKEHHBIX CHUJIAMHU, TIEPIICHINKYIIPHBIMUA UX COOCTBEHHBIM
OCsIM, Ha3bIBAETCs cpe3om. JlaBlieHre, BOZHUKAIOIIEE MEKITY COCTMHUTEIIbHBIMU Jie-
TaJsIMU U CTEHKAMH OTBEPCTHSI, HA3bIBACTCS HATIPSIKECHUEM CMAMUSL Oy

Kpurepuem paboTocnocoOHOCTH COeAMHEHUS TPU3MATUYECKUMHU IIITTOHKAMHU
SBIISIOTCS IPOYHOCTD IITIOHKU HA Cpe3 U NPOUHOCHb COeOUHEHUs Ha CMAmue.

Pa3zmepsl momnepednoro cevenus mmoHku b, h u rmyOmna masza Ha Bamy t;
moA0UparoT Mo Kataynory (tabsuna 1 ) mo AuameTpy Bajia, moTpeOHas JIMHA MIMOHKH
| onpenensercs no mmue crymuust | = 1., — (5...10) MM u yTOYHSETCS 1O KaTaJIOTy
(trabymmna 1), mmuHa crynuisl Lo, =1,5d. BeiOpanHas ImoHka mpoBepseTcs Ha
MIPOYHOCTH Ha CPEe3 M COSAMHEHUE Ha CMSATHE.

Ycnosue IMPOYHOCTHU HIIMOHOYHOI'0 COCANMHCHUA HAa CMATHC

2M

= <
O-ww d(h _ tl )gp - [O-c:w]

['ne M — Bpamatoumii MoMeHT; h — BbeicoTa mmonky; |, — pacdernas mmHa; 1s
IITIOHOK C IUTOCKUMH KOHIAMH |, = |; 1yt mmoHoK ¢ 3akpyrieHHbIME KOHIIaMU |y =
| - b; b — mmpuna mmonky; ty — riyOuHa nas3a Ha Baiy. [lomyckaeMoe HalpsbKeHHE

CMSITHS TIPU CTAIbHOM cTynHIIE [Ocy] = 130...200 MIla, ipu uyryHHOMR CTYIHUIE [Gey]

=80 — 110 MI]a.

49



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
VcnoBre MPOYHOCTH LIIOHKY IPU CPE3E: 7, = W < [rcp]

r]ie [Tcp] —IoMyckaeMoe HampshKeHue cpesa, [Tqp] = 60 ...100 MITa.
B ciiyyae HEBBINOJIHEHHS YCAOBUM IPOYHOCTH NPUHMUMAIOTCS Pa3MepPHI IIIOHKHU 13
CIIEYIOIIETO Psijia, MO0 YCTAHABIMBAIOT JIBE THAMETPAIBHO MIPOTHBOIIOIOKHBIX

IITTOHKH.
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3ananne k npakTu4yeckoi padore: [logoOpats pazMepsl MIMOHOYHOTO COSIUHEHUS

IPHU3MATHYECKOM IIMOHKOM [T Bajia AuaMeTpoM d, mepenaroiero Bpamaonumi Mo-

MEHT M; IpOBEPUTH MPOYHOCTH MIITOHKHU HA CPE3 U IPOYHOCTH COCTUHEHUS HA CMsI-

THC.

XOI[ BBIITOJIHCHUA paﬁoTu.

1.3aHI/IcaTb}’CHOBI/IC 3a1a491 U UCXOAHBIC TAaHHBIC B COOTBECTCTBHUH C BApHMAHTOM

(Tabnwuma 2)

2.Bp16paTh pa3Mepsl MONEPEYHOro CEUSHUs MITMOHKH 10 Tadiuiie 2.

Ta6numna 2 - Ucxogublie TaHHBIC K TPaKTHUECKOM padoTe

Marepu- Marepu- Mare-
Ne M, Ne M, Ne M,
d,mMmm ai d,mMm ain d,mMmm puan
Bap. Hwm Bap. Hwm Bap. Hwm
CTYIHIbI CTYIHILbI CTYIIHIbI
1 25 70 10 |60 190 19 |30 80
2 [30 |75 1 [ |10 = (20 [35 |90 “
3 |35 |80 § 12 |50 |170 = 21 |38 |112 §
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

3.0mnpenenuTs AIUHY CTYIHUIIBI.

4, OHpeI[eJII/ITB MJIMHY HIIIOHKH, COIJIaCOBAB €€ CO CTAHAAPTHBIM PAAOM TJINH

(Tabsnma 1).
5.1IpoBepuTh MPOUYHOCTH LITIOHKHU Ha CPE3.
6. [IpoBepUTh MPOYHOCTH COCTMHEHHS HA CMSITHE.
7. [Ipoananu3upoBaTh MOJTYYEHHbBIC PE3YIbTATHI.
8.ChopmMynupoBaTh BBIBO/I 110 paboTe.
9. OTBEeTUTH HA KOHTPOJIHHBIC BOMTPOCHI:
1).Ha3HaueHre U yCTPOMCTBO IIMTOHOYHOT'O COCTUHEHUS ?

2).Kakum 00pa3om 3a1a10TCsi pa3Mepbl MITTOHKNA?
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3).ChopmynupoBaTh KpUTEPUH PaOOTOCTIOCOOHOCTH MITIOHOYHOTO COSIMHEHUSI.

4).CymHoCTh IPOBEPOYHBIX PACUETOB COCTUHCHHUS HA CPE3 U CMATHE?

CTpyKTypa oT4eTa o NpaKkTu4eckou padore

1.Homep u Ha3BaHME MPAKTUYECKOU paOdOTHI

2.1lenb:

3.3amaHue K mpakTu4eckon padore.

4. VicxonHble TaHHBIE:

5.0mnpeneneHne pa3mMepoB MOMEPEYHOTO CEUEHUS ITTOHKH.

6.0mnpeneneHue IIUHBI MTTOHKU.

7 IlpoBepka MpOYHOCTH IIMOHKK Ha Cpe3.

8.IIpoBepka coeAMHEHUS HA CMSITHE.

9. OneHka pe3yabTaTOB PacuETOB.

10.BriBoA 110 pabote

11 OTBeThI Ha KOHTPOJIBHBIE BOITPOCHI.

IIpakTnyeckas padora Ne9.
HasBanue npakTudeckoil padoTsi: PacyeT Baia Ha MPOYHOCTH U )KECTKOCTh MPHU
Kpy4YCHHUH.
Ilenw: OcBoeHnEe METOINKHU PACYETOB HA IPOYHOCTh M KECTKOCTh IPH KPYyUEHHUH.
Ymenusa: - onpenensts xapakTep Harpy>KEHUs U HAMPSKEHHOE COCTOSTHUE DJIEMEHTA
KOHCTPYKITUH;
-IIPOBOINTH HECIIOKHBIC PACUETHI DJIEMEHTOB KOHCTPYKIIMN HA IPOYHOCTb;

3unanun (axmyanuzayus). - METOIMKA pacyeTa JIEMEHTOB KOHCTPYKIIUMA Ha
MIPOYHOCTh, )KECTKOCTH (YCIIOBHE MMPOYHOCTH M JKECTKOCTH MPU KPYUESHUH, CITOCOOBI

oOecrieueHus MPOYHOCTH U KECTKOCTH)

Teopernuecknii MmaTepuaJl.
KpyueHnem Ha3pIBaeTCsd TakoW BHUJ HArpyKeHUs, IIpU KOTOPOM B
ITONIEPEYHOM CEYEHUU JIEMEHTA KOHCTPYKIIMU BO3HHUKAET TOJIBKO OJAWH BHYTPEHHUMI

CUJIOBOM (haKTOp — KPYTAIIUH MOMEHT M ;.
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BenuunHa KpyTALIEro MOMEHTa B JIIOOOM IONEPEYHOM CEYEHHUHU
OIIpeseNsAeTCs areOpandyeckoi CyMMOM CKPYYHBAIOLINX MOMEHTOB, IPUIIOKEHHBIX K
ocTaBIIeiCs 4acTH. M ;=) M i oery (1). Ilpm ompeneneHun KpyTSIIEro MOMEHTa B
JH000M MONEPEYHOM CEUYEHUH UCIIOJIB3YETCSI METO/ CEUEHUI.

Ckpy4yuBaOIIMiA MOMEHT CUHMTAETCS IMOJOKUTEIbHBIM, €CIU OH
CTPEMUTCSI TOBEPHYTh OCTABIIYIOCS YacTh IO YAaCOBOM CTPEJIKE IPHU B3IJISAE CO
CTOPOHBI paCCMaTPUBAEMOTI'0 CEUEHUSI.

CymHoCTh MPOBEPOYHOr0 pacyeTa Ha MPOYHOCTD MPU KPYUEHUHN 3aKITH0Ya-
€TCsl B OIIPEJICIICHUY MAaKCUMAJIbHBIX HANPSKEHUI B HanboJiee ONacHOM CEYEHHUH U B
CPAaBHEHUU UX C BEIMYMHON JTOIIyCKAEMBbIX HAIIPSDKEHUH, T. €. IPOBEPUTH BBIIIOJIHE-

HHC YyCJIOBH:A IIPOYHOCTHU HA KPYUYCHUC.

M
TKpmax = V\Z/max < [Tch]

p
rae Mzyax — HAaMOOIBIIKMI KPYTAIIMKA MOMEHT , Hm
[tp] - mOmyckaemoe kacaTenbHOE HaNPsHKEHUS Kpydernus, H/mMm?
W — IOISpHEI MOMEHT CONPOTHBIICHUS ITOIEPEYHOTO CEUEHUS, MM -
reOMETPUYECKAsl XapaKTEPUCTHUKA TPOYHOCTH MOMEPEYHOTO CEUEHUS MTPU
KpY4YEHHUU;

Wp = 0,1 d® — 151 KpyIyI0ro MOMEpEeYHOro CEUEHHMS,

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

d
rae o - KO3(PGUIMEHT KOJIbla o = 4
0

C}’HIHOCTB ITPOBCPOYHOI'O paCuCTa 3JICMCHTA KOHCTPYKINH Ha JKCCTKOCTDb
P KPYUCHUH 3aKJIIOYACTCA B OIPCACICHUU MAKCUMAJIbBHOI'O OTHOCHUTCIIb-
HOT'O yIJla 3aKpyY4YHBAHUA U B CPAaBHCHHUHA €TI0 BEJIMYHUHLBI C IOITYCKACMbBIM

3HAYCHUCM, T.C. IPOBCPSACTCS BBIITOJIHCHUC YCIIOBUA JKCCTKOCTHU!

M
Pomex = - < [§00]1
G-I o
rae G — MOIyJIb TIOIIEPEYHOM YIPYTOCTH, XapaKTEPU3YIOLIMI KECTKOCTh

MaTepualia pu KpyueHuu;
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| p- MONSPHBIA MOMEHT HHEPIIMHU MONEPEYHOTO CEYEHHUS, MM *-
reoMeTpHYecKas XapaKTepHCTHKA KECTKOCTH IONEPEYHOT0 CEYEHHUs IPH
KPy4EHHHU;

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

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

rje o- KO3 UIMEHT KOJblla o = C:j—o

3ajanue Kk npakTuyeckoi padore: [I[poBepuTh MPOUYHOCTH M KECTKOCTh CTATLHOTO
BaJla JUISI CXEMBbl HarpyKeHus (PUCYHOK]) COOTBETCTBYIOIIEH BapHaHTY.
[Ipoananmu3upoBaTh MOJYYCHHBIC PE3YJIbTAThl, B CIIydac¢ HE BBITOJHCHHS YCIOBHMA
MIPOYHOCTH M KECTKOCTH MPEIJIOKUTh BAPUAHThI BBITTOJHEHUS YCIOBUM MPOYHOCTH U
YKECTKOCTH.
Xoj BbINOJTHEHUST PA00ThI
1. 3anmcaTh 3a7aHUE ¥ UCXOIHBIC TAaHHBIC B COOTBETCTBHH C BAPUAHTOM 10
Tadbymuel.

Ta6muma 1 - Ucxogupie TaHHBIC K TPaAKTHUECKOM padoTe

© Pasmepsr - Homyckaemoe | |
% E TIOTIEPETHOTO g Mommocts, kBT o © | gacaTenbHOE E s E
§ g% Q % f HarpsDkeHne | 8 E E
8 o % o CEYEHHI,MM é P 5 § [, é @ g
Z = 8 P1 , P3 > & ‘" 55 &
5 H\ MM? N5 E5E
1 d=20 1 35 20 15 20
2 d=25 2 150 | 100 50 45
~
=
3 g 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; dy=40 6 130 90 40 45
7 ) d=55; do=48 7 100 65 25 35
8 g 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 | 80 [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 | =2 d=86; d=76 6 | 100 | 18 [ 50 20
27 d=80; d=75 7 9 [ 25 [ 40 20

2.BBINoMHUTE cXeMy Harpy>kKeHusi B COOTBETCTBHUM ¢ Ta0iuieil 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>keHusI K IPaKTUYECKOI paboTe
3. OnpenenanTs BEIMUYUHY CKPYUYHUBAIOUIUX MOMEHTOB

_P-10°
(0]

m

, HM

rae P — momHocTs, KBT
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® — YIJIOBask CKOPOCTh, ™
4. OnpenenuTh ypaBHOBEIIMBAIOIIMNA MOMEHT U3 YCIOBHS pABHOBECHS:
Z M iz ocr. u. =0
5.Hcnonp3ys MeTo1 ceUeHNnH OCTPOUTD AMIOPY KPYTALIUX MOMEHTOB OM;.
6./1511 Haubosee OMacHOro yyacTKa Baja (CM. 3IMI0pYy KPYTSIIUX MOMEHTOB)
ONPENEIUTh MAKCUMAJIbHBIE HANPSKEHUSI KPYUEHUS B ITONIEPEYHOM CEUECHHH.
7 .IloyueHHOE 3HaUE€HUE HANPSYKEHUS] CPAaBHUTD C JI0IIyCKAaeMbIM HaNPSKEHUEM
Y CIENATh BBIBOJ O MPOYHOCTH.
8.IIpoBepUTH BBIIOJIHEHUS YCIOBHE KECTKOCTU U CIENATh BBIBOJ 00 00ecTieueHNH
KECTKOCTH.
9. B citydan HEBBIIOJIHEHUS! OJTHOTO U3 YCIOBUI TMPEIOAKUTH BOZMOXKHBIE BAPUAHTHI
UX BBIIIOJIHEHUS.
10. ChopmynupoBaTh BEIBOJ IO pabOTe
11. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI:
1).Kakue BHeNIHUE HArpy3KH CIIOCOOHBI BBI3BATh KPyUCeHHUE?
2).Ha3oBuTe BHYTpEHHUU CUJIOBOW (haKTOp, BOZHUKAIOMIMKI mpu KpydeHuu. Kak
OTIpE/IEIISAETCS €r0 BeJIMYMHA U 3HAK B JIFOOOM MONEPEYHOM CEUEHUN?
3).CymHOCTh MPOBEPOYHBIX PACUETOB HAa IPOYHOCTH M JKECTKOCTh MPU KPYUCHUH ?
4).Ha3oBuTE reOMETPUYECKUE XapPAKTEPUCTUKH )KECTKOCTH U MMPOYHOCTH TOTIE-
PEYHOr0 CeYeHUs MPU KPYUEHHUH.
CTpyKTypa oT4eTa 1o nNnpakTuieckou padore
1. Homep u Ha3zBaHue paboOTHI.
2.1lenp
3.3amaHre U UCXOOHBIEC JaHHBIE
4.Cxema HarpyKeHus
5.0mnpeneneHne BEIMYUHBI CKPYyUYHUBAIOIIUX MOMEHTOB.
6. Onpezenenre BeIMYMHBI YPaBHOBEIIMBAIOIIETO MOMEHTA.
7.ITocTpoeHue 3MIOpbI KPYTAIIUX MOMEHTOB U ONPEACIICHUE MTOJ0KEHUS
HanOoJIee OMACHOIO CEYEHUS.

8.0mpeneneHne BEIMUYUHBI MAKCUMAIIBHBIX HAMPSKEHUN KPYyUCHHUSI.
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9.BriBoj1 00 0OecrieueHUu MPOYHOCTH.
10. ITpoBepka skecTKOCTH HanboJiee OMacHOTO CEUCHUS.
11. BeiBog 06 o0GecriedeHnn 5KECTKOCTH.
12. BeiBoj 110 pabore.
13. OTBeTHI HA KOHTPOJIHBIE BOITPOCHI.
IIpakTnuyeckas padora Nel0.
Ha3zBanue npakTuyeckoi padorsi: OnpeieieHue 0CeBbIX MOMEHTOB MHEPIIUU
COCTaBHBIX CEUCHUMN, UMEIOIINX OCb CHMMETPHHU.
Ilenwy: ocBOCHUE MemoOOuUKU paciema 0Cegblx MOMEHMO8 COCMABHBIX CeYeHUII.
Ymenun:(31eMeHThI) —IPOBOJUTH HECTIOKHBIE PACUETHI 3JIEMEHTOB KOHCTPYKIIUI Ha
MPOYHOCTH
3nanusa: (akmyanuzayus) - METOIMKA BBITIOJIHEHHS PacyeTa dJIEMEHTOB KOHCTPYK-
A HA IPOYHOCTh
- METO/IMKA BBITIOJHEHUS] OCHOBHBIX PACUYETOB IO TEOPETHUECKON MEXaHUKE
Teopernyecknii MaTepuaJl.

[Tpu n3rube monepeyHoe ceYeHne COMPOTHBIIACTCS AePOpMAaIK HE OIMHAKOBO,
MIPHU pacyueTax HAMPSHKEHUH T€OMETPUUYECKUMH XapaKTePUCTUKAMHU MOMIEPEYHOTO
CEUCHUs, BIMSIONINE HA COTPOTUBRIICHUE CEUEHUS T1e(DOPMHUPOBAHUIO, SIBIISIFOTCS
OCEBBIE MOMEHTHI HHEPIIHIH:

1).0ceBOii MOMEHT MHEPIIMU OTHOCUTEIBLHO OCH X - Jx
2).0CeBOI MOMEHT MHEPIIMU OTHOCHTENBHO och Y - Jy
OceBble MOMEHTHI MHEPIINY XaPaKTEPU3YIOT COIIPOTUBIIEHNE CEUEeHUS
IIOBOPOTY OTHOCUTEJIHHO COOTBETCTBYIOIIEH OCH.
I'nagnvie ocu — 3T0 OCH, OTHOCUTEIHHO KOTOPBIX OCEBbIE MOMEHTHI MHEPIIUU
MPUHUMAIOT SKCTPEMaJIbHbIC 3HAYEHUS: MUHUMAJIbHBIN 1 MaKCUMAaJIbHBIN.
Ocu cUMMETPHUH CEYCHHUS SIBJISTFOTCSI TIIaBHBIMU IIEHTPATBHBIMU OCSIMU
I nasnvle yenmpanvHvle MOMeHMbl UHEPYUU — 3TO MOMEHTBI HHEPLIUA OTHO-
CUTEJIbHO TJIaBHBIX OCEH, MPOXOIALINX Yepe3 LEHTP TAKECTH.

Ocu CUMMCTPHUHU CCUCHUSA ABJIAIOTCA I'NTABHBIMU HECHTPAJIbHBIMH OCSMMU.
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Momenmbt unepyuu npocmenuiux ce4eHul .

bh* . hb*
1) 11t mpsIMOYTOJIbHUKA M KBajpara J, = TR J, = 1

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

3) mmsa komba  Jx = Jy = 0,05d* (1-¢* ), rme d — HapyKHBIH qUaMETp KOIbIA,
c- koo dunuent konpua ¢ = dgn/d; dsy — BHYTpPCHHHMIA JUAMETP KOJIBIIA;

Momenmul unepuuu OmHocCumeslbHo napaijiéjlbHoblx oceit

X x
PI/ICYHOK I - Cxema I pacdcTa OCCBBIX MOMCHTOB HMHCPIIUHU
OTHOCHTCIIbHO ITapaJlJICJIbHBIX oceil.
J, =J,,+a* 4
rac JX — MoMeHT HHEPIOHH OTHOCUTCIIBHO OCH XX,
\JXO — MOMCHT MHCPIMU OTHOCHUTCIBbHO OCH X0X0;

A— omanab CCUCHUA, d — pAaCCTOAHHUC MCIKIAY OCAMMU.

PexoMeHaanum 1o BoIMOJHEHUIO PA0OTHI:
1.MoMeHT WHEpHHH CIOXKHOU (UTYphl SBISETCS CYMMOW MOMEHTOB HHEPIIUU

yacTeil, Ha KOTopble ee pa3OuBaroT. Pa30uTh 3amaHHyro GuUrypy Ha HpocTeuine

qacTu, IJIA K&)I(I[Oﬁ OIIPCACIINTE TIJIaBHBIC LICHTPAJIbHBIC MOMCHTBI HMHCPHOHUHU IIO0

M3BECTHBIM (pOpMYJIaM.
2.MOMEHTBI HHEPIIUY BBIPE30B U OTBEPCTHA MOYKHO MPEJCTABUTH OTPUIIATCILHBIMU
BEJIMYUHAMMU.
3.3a/1aHHbIC CEUCHUSI CHMMETPHUYHBI, TJIaBHBIE IIEHTPAJIbHBIE OCH COBITQ/IAOT C OCSIMHU
CUMMETPHUH COCTAaBHOI'O CEUCHHSI.

4 MoMEHTbI HWHEpPLUMHM 4YacTel, YbM TJIABHBIC IIEHTPaJbHbIE OCH HE COBMAAAIOT C

rIaBHbIMU LCHTPAJIbHBIMU OCAMH CCUYCHHUA B LCIIOM, INEPCCUHUTHLIBAIOT C IMOMOIIBIO
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(GopMyJIbI 1711 MOMEHTOB MHEPLUU OTHOCUTEIBHO MapalljiesIbHbIX ocel. PaccTosHue
MEX]y apajyIeIbHBIMU OCSIMHU ONPEAEIIUTh 10 YEPTEKY.
Ipumep: [ns 3ananHOro ceueHus (puc. 2) BBIYUCINUTD TTIaBHBIC IEHTPAIbHBIC

MOMCHTBI HHCPIIHNH.

’ﬁ’f'ﬁ’rj
] ﬁ /-,/
o ] Xi
:ri"‘f "
?
7

24

12d

3
BN

e

Pucynox 2 - [Tnockas ¢urypa k npumepy.
Pemenue:

CeueHre UMeeT JBE OCH CHMMETPHH, KOTOPBIE SBIISIOTCS €T0 TJIaBHBIMU
IIEHTPAIBHBIMU OCSIMU. Pa30mBaem ceueHne Ha JABE MPOCTEHIITNE (DUTYPHI:
npssmoyroibHuK (1) u nBa kpyra ().

MoOMEHT MHEPIMH MPSIMOYTOIBHUKA OTHOCUTEIIEHO OCH X

J.__bh3:1,2d-(3d)3:32,4d4

= =2,7d*
12 12 12

Ochb X (LIeHTpaJibHAsi OCh CEUEHUSI) HE SBJISIETCS LIEHTPAJTIBHOU OChIO KpyTa.
CrnenoBaTeslbHO, MOMEHT HHEPIIUU KPyTa CIEAYeT BBIYUCISTH MO (hopmyIie
J'M=3" +a?. A=0,05d*+(0,6d)*[n-(0,5d)]*>= 0,05d*+0,25-n- d*=0,05d*+0,2826%=
=0,3326 d*
rae J =0,05d*; A =nR? = 7-(0,5d)?
Torma J, =J!-2.J! =2,7d* 2-0,3326d%=2.0348 d*.
Ocb y gBisieTcsa LEHTPAIBHOU JIJIs1 IPSIMOYTOJIbHHUKA U KpyroB. Clie10BaTebHO,

hb®

_ 3d-(1,2d)*
Jy—J)I,—ZJ)IIIZE —( )

~2.0,05d* = -01d* =0,332d*

3ajaHne K NpaKTU4ecKoi padore:

BpIuncnnuTh HEHTPAIBHBIE OCEBBIE MOMEHTHI MHEPLIMM CEYEHUMN, UMEIOLIUX OCh
CUMMETPHH.
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Xoa BbINOJTHEHUSI padoThI.

1. 3ammcath YCJIOBHC 3aaHUA U UCXOOHBIC TaHHBIC B COOTBCTCTBHUH C BAPUAHTOM

(Tabmumal).
Ta6muna 1- Mcxomgubie 1aHHBIC K TPaKTHUECKOM padoTe
Ne
1 2 3 4 5 6 7 8 9 10 11 12 13
Bap
di 80 - - 90 - 100 82 - - 96 - 98 84
MM
13:4 - |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- (mponomkenue) McxonHble JaHHBIC K MPAKTUYECKOU paboTe.
Ne 14 15 16 17 18 19 20 21 22 23 24 25 26
Bap
cxe- 0 B r Il e a o B r Il e a o
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 | - - 18| - - 16 | - - 20 | -
be | - | 25 | 38 | - - |25 | - |40 | 32| - - |30 | -
ho 18 12 - 10 18 - 28 20 - 12 16 - 30

2.BBIMOTHUTB ACKU3 TIOCKON (DUTYPHI C YKa3aHUEM 3aJIaHHBIX Pa3MEPOB B COOTBET-

CTBUHM C Tabnuien 1 u pucyHkom 3.
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PucyHok 3 - Dcku3bl II0CKUX QUTYp K MPAKTUYECKOU padboTe
3.Pa36uth Gurypy Ha npocteuiimne reoMmeTpudecKue.
4. YKazarhb MOJOXKEHUE TJIABHBIX LIEHTPaJIbHBIX oceil X,Y.
3. Yka3zatp nosioxeHue ocei X,Y B KaxJ10i ModydyeHHOH (urype, ykazarb paccTosi-
HUSI OT JAHHBIX OCEW 10 COOTBETCTBYIOIIMX LIEHTPAIBHBIX OCEM.
4. OnpenenuTsb 0CeBblE MOMEHTBHI HHEPLUHU KAKI0U (PUTYpbl OTHOCUTEIIBHO LIEHT-
pabHOM OCU X IO COOTBETCTBYIOIINM (hOPMYJIaM.
5. Onpenenutb 0CEBOM MOMEHT MHEPLIMM COCTABHOM (PUT'YpPhl OTHOCUTENIBHO LIEHT-
panibHOM ocH X.
6. Onpenenutb 0ceBblE MOMEHTBI MHEPIIUH KaXKI0M (PUTypbl OTHOCUTENBHO 1IEHT-
pajgbHOM OCH Y TIO COOTBETCTBYIOIIUM (hOPMYJIaM.
7. Onpenenutb 0CEBOM MOMEHT MHEPLIUK COCTaBHOM (PUTYpbl OTHOCUTEIBHO LIEHT-
panibHOM ocu Y.
8. ChopmynupoBaTh BEIBO MO paboTe
9.0T1BeTUTH HAa KOHTPOJIBHBIE BOIPOCHI.

1).YUto XapakTepu3yrT OCEBbIC MOMEHTBI MHEPITUH MTOTICPEUHBIX CCUCHHIA?
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2).Kak u3aMeHHUTCs 0CeBOil MOMEHT UHEPIIH KPYIJIOTO MONEPEYHOTO CEUCHUS TIPU
YBEJIMUYECHUH TMaMeTpa BABOE?

3).3anummte GopMyIIBI IUIS OTIPEACTICHUS OCEBOIO MOMEHT WHEPITUN OTHOCH -
TEJIBHO OCU X JUISl KpyTa, MPSMOYTOJIbHUKA U KOJIBIIA.

CTpyKTypa oT4YeTa N0 NPpaKTUHYeCKOi padore.

1.Homep u Ha3BaHHE MPAKTUYECKON pabOTHI
2.11enn:
3.3amanue K mpaKkTUIECKOon padoTe:
4.3cku3 GuUrypsl.
5. Pa3zbuBka Gurypsl Ha mpocTEHIINe TEOMETPUIECKHE.
6. Onpenenenre 0ceBbIX MOMEHTOB MHEPIIMU KKIOU (PUTYPBI OTHOCUTEIIBHO IIEHT-
pasbHOM ocH X.
7. Onpenenenre 0CeBbIX MOMEHTOB MHEPIIMHA COCTABHON (UTYPHI OTHOCUTEIBHO
LEHTPAJIbHOU OcH X.
8. OmpejienieHre 0CEBBIX MOMEHTOB MHEPIIMH KaxA0i (PUTypbl OTHOCUTEIBHO 1IEHT-
panbHOM ocH Y.
9. Onpenenenne 0CeBbIX MOMEHTOB MHEPIIMH COCTaBHON (PUT'Ypbl OTHOCUTENIBHO
LEHTPAJILHOM OCH Y.
10. BeiBox 1o padore.

11.0TBeTHI Ha KOHTPOJIBHBIE BOITPOCHI.

IpakTuyeckoe 3ansitue Ne 11.
Ha3Banue npakTn4ieckou padorbl: [locTpoeHne 3mop NONepeuHbIX CUI
1 M3THOAOITUX MOMEHTOB.
Heab: 0cBOCHNE METOUKU MMOCTPOCHHUS S0P MOMEPEUHBIX CHJT U U3THOAIOIINX
MOMEHTOB.
Ymenusa (3neMeHThI): -TIPOBOIUTH HECIIOKHBIC PACUETHI DJIEMEHTOB KOHCTPYKIIMI Ha
MIPOYHOCTH (OTPEACIICHNE TTOJIOKEHUSI HAan0O0JIee OMTACHOTO CEUEHUS)
3nanusa (akmyanuzayus). METOJUKA BBIMIOJHCHHUS. PAcUETOB 3JEMEHTOB

KOHCTPYKIIMM HA MPOYHOCTh
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Teoperuuyeckuii Mmarepuast

N3rub — 1o Takoil BuA Harpy>keHus Opyca, Ipy KOTOPOM B €r0 MONEPEYHBIX Ce-
YEHUSX BO3HUKAIOT U3rHOAIOITNE MOMEHTHI. 13ru0, mpu KOTOpOM B MOTIEPEUHBIX Ce-
YEHUSX KPOME M3THOAIOIUX MOMEHTOB BO3HUKAIOT U MONEPEYHBIE CUJIbI, HA3bIBACT-
Csl IOTIEPEYHBIM; €CJIM MONIEPEUHbIE CHIIBI HE BO3HUKAIOT, TO U3TM0O HA3BIBAECTCS YKC-

TBIM.

Benuuuna nonepeunoii cunvl B J11000M MONEPEUHOM CEYEHUU OIPEEsIeTcs anreo-
panyecKor CyMMOW BHELIHUX CHUJI, HPWJIOKEHHBIX K OCTABIICHUCS YACTH:
Qy :Z I:iy 0CT. 4.
IIpasuno 3naxo6 nonepeynvix cuj: MONEepeYHas CUJIa CUUTAETCS M10JIO-
KUTEIIbHOM, €CJIW: BHELIHSA HATPy3Ka CTPEMUTCS MOBEPHYTH OCTABIIYIOCS
4acCTh BOKPYI' PACCMaTpUBAEMOI0 CEYEHHUsI I10 YaCOBOM CTPENKE, €CIIU

MIPOTHUB YaCOBOM CTPEIKH — OTPULIATEIBHOM.

Hzeubarowuii momenm B TPOU3BOJIEHOM IOTIEPEYHOM CEUCHUU YUCICHHO
paBeH anreOpandeckoil CyMMe MOMEHTOB BHEITHUX CHJI, IPUIIOKEHHBIX K OCTaB-
IICHCS YaCTH OTHOCHUTENBFHO paccMaTpuBaeMoro ceueHus:M x = Y M ceu(Fiyocr. v.)

IIpasuno 3naxos useudbarowux momenmog. ( P MBICICHHOM 3aKpEIUICHUHU B
paccMaTpuBacMOM CEUYCHHMH), M3THOAIONIEMy MOMEHTY MPHUITUCBIBACTCS 3HAK ILIIOC,
CCJIM BHEIIHSS Harpy3ka W3ru0aeT OCTaBINYIOCS YacTh BBIMYKJIOCTHIO BHHU3, €CIH

BBIITYKIJIOCTBIO BBEPX — TO 3HAK MHUHYC.

Ilpasuna nocmpoenus InOp nOnePeUHvIX CUl HO XAPAKMEPHbIM MOYKAM

1. B KOHIEBOM Ce4YeHMH ITONEPEYHAs CHUJla paBHa HYJIIO, €CJIM HE MPUJIOKEHA
COCpeI0TOYEHHAs CUia (aKTHUBHAS WJIM PEaKTHBHAs).

2. TlonepeuHas cuiia cKa4YK000Pa3HO N3MEHSET CBOE 3HAUCHHE B CEUCHUH, B
KOTOPOM IIPUJIOKEHA COCPEAOTOUEHHAS CHIIA, BEIMYMHA CKaYKa PaBHA BEJITUUMHE
IIPUIIOKEHHOU CUJIBI.

3. Ha yyacTke, Harpy>k€eHHOM pPaBHOMEPHO paclpeeIeHHON Harpy3KoH, smopa

n300pakaeTcs MpsSMOM JTMHUEH, HAKJIOHEHHON K OCH OaJIKH.
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4. Ha yuyactke, CBOOOJHOM OT JI€UCTBUSI pABHOMEPHO PACIIPECIICHHON HArpy3KH,

OIIOpa- InpsamMasd JUHUA, [TapaluICIIbHasA OCH.

Hpaeuﬂa nocmpoenusa Inop u3zu6atou4ux MOMEHMO8 N0 XAPAKMEPHBLIM HOUKAM .
1.B KOHII¢BOM CCYCHHUMU I/IBFI/I6aI-OHlI/Iﬁ MOMCHT pPaBCH HYJIIO, CCJIM HC IIPHIIOKCH
BHEIITHUM COCpGI[OTO‘IGHHLIﬁ MOMEHT. Ecnu ke B KOHIOCBOM CCUCHHUH IIPUJIOKCHA

rnapa Cwi, TO U3ru0aroInii MOMEHT PaBEH MOMEHTY MPUIIOKEHHOMN Haphbl.

2.M3rubaroniii MOMEHT CKA4K000Pa3HO U3MEHSIET CBOE 3HAUCHHE B CEUCHUH, B
KOTOPOM TMIPHJIOKEH COCPEOTOYCHHBI MOMEHT, BEJTMYMHA CKAYKa PaBHA BEJTUIHHE
MIPWIOKEHHOTO MOMEHTA.

3.Ha yuactke, Harpy>keHHOM paBHOMEPHO pacHpeeIeHHON Harpy3Koi, sIopa
n300paxkaeTcsl KBaipaTUUHOM MapaboJioi, 00pallleHHOM HaBCTpeUy Harpy3Ke.

4 Ha yyacTke, CBOOOJIHOM OT JEWUCTBHSI PaBHOMEPHO pAaCIpEICIICHHON Harpys3KH,
AMIOpa — HAKJIOHHAS TpsMasl.

5.Ha yyacTke nelcTBUSI paBHOMEPHO PaCIpPEACICHHON HAarpy3KH B TOUKE, 1€ DIIOpPA
MOTIEPEYHBIX CHJI TJIABHO MEPEXOJIUT Yepe3 HOJb, Ha SIIOPE U3rMOAIOIINX BOZHUKAET
IKCTPEMYM.

AHanu3 SIIophl U3THOAIOIIUX MOMEHTOB IO3BOJISIET OMNPEACIUTH IMOJIOKEHUE
HauboJsiee OMAcHOro ce4YeHus (M0 BEIMYMHE MAaKCUMaJIbHOTO H3THOAOIIETOo
MOMEHTAQ).

Konmpons npasunsnocmu nocmpoennsix niop:
1.9Q ckauko00pa3HO U3MEHSIET CBOE 3HAYCHUE B TOUKAX MPHIIOKEHUS COCPE0TO-
YEHHBIX CHUJI, BEIMYMHA CKayKa OMPEACIISICTCS BEIMUNHON TPUIIOKEHHON CHJIBI.
2. DQ — mpsmMasi, mapajuiesibHasi OCH JIIOPHI HA YYacTKaxX, CBOOOJHBIX OT JACHCTBUS
PaBHOMEPHO pacipeIe/IeHHON Harpy3KH W HaKJIOHHAS MpsMast Ha Y9acTKax JCHCTBUS
PaBHOMEPHO pacIipeielIeHHON Harpy3KH.
3. DM ckaukoo0pa3HO H3MEHSET CBOE 3HAUCHHE B TOYKAX IPHIOKCHHS COCpe-
JTOTOYCHHBIX MOMEHTOB, BEJTUYMHA CKayKa OMPEACISICTCS BETUIHMHON MTPUITOKEHHOTO

MOMCHTA.

64



4.OM- HakJOHHAasl TpsMasl Ha ydacTKaxX, CBOOOJHBIX OT JIEWCTBHUS PABHOMEPHO
pacmpenesnieHHON Harpy3ku U mapaboiia, OOpallleHHas BBIMYKJIOCTBIO HaBCTpedy
Harpy3Ke Ha y4acTKax JACHCTBUS PaBHOMEPHO paclpeleIEHHON Harpy3KH.

IIpumep: [TocTpouTs 3MIOPHI MOMEPEUHBIX CHIT U U3TUOAIOIIUX MOMEHTOB (pHcC.1)

4
R 45xH m = 10Kl {m > Ro=20kH
25kl } g =S EH/M .
R . A S S 2
2m c 2m -_‘t” - '| &am !
20 ] l d] 210‘ T =z
ot B Tt Toa, fe4)
=2 J I\\l\ o
25 ——a 5@ %
| @’m
o - oo ; | | __Ag/v;/xf//vr)
gy
S0
Pucynok 1 - PacuetHas cxema k npumepy.
Pemienue:

1.Onpenenenne peakuuii CBs3€H.
1.1.Y My =0; -25-2+10+(5-8) -6 —-Rg-10=0
-Rg-10 =50-10-240; R =20 (xH)
1.2.> M =0; -25-12+RA-10+10—(5-8)-4=0;
Ra -10 =300 — 10 +160; Ra =45 (xH)
1.3.IIpoBepka npaBUIBHOCTH PELIEHUS: 10Ka3aTh, 4To Y Fiy = 0
Y Fiy =-25+45-(58) +20 =-65 + 65 = 0.
2.IToctpoenue >mropsl mornepeuHsix et (3Qy)
Qv =2 Fiyoeru, KH
Qyo = -25 (o mpaBMITy KOHIIEBOTO CCUCHHMS)
QR ya =-25; Qg =-25+45 =20
Qvc =-25 +45=20; Q vg =- 20 (mo mpaBuIIy KOHIICBOI'O CCUCHHSI)
3. [TocTpoeHue 3Mopsl U3rudaroMX MOMEHTOB (D M)

M X z M cey (Fiy OCT. q.)a kHwMm
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M x, =0 (mo npaBuIy KOHIIEBOTO CEUCHHS)
M =-252=-50

Merera o = -254+452=-10

M e, = -254+452 +10=0

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

Ha y4acTtke aeiicTBUSI paBHOMEPHO pacnpeesieHHON Harpy3ku DQy MIaBHO
nepexoauT uepe3 «0», T0ITOMyY Ha 3IMI0pe N3rHOarIuX MOMEHTOB B Touke K
BO3HHKAET IKCTPEMAJIbHOE 3HAUCHUE MOMCHTA.

N3 ycnoBus Qyk = 0 onpenensiem nnuny yyactka BK (puc.2)

g-5 50 BOH

1:Lli l__ ..bfg

Pucynok 2 - Cxema a1 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:

Jist 3a1aHHBIX CXEM Harpy>kKeHus 0ajoK: ONpEeeIUTh PEAKIH CBS3€H, TOCTPOUTh
SIIOPHI MOTIEPEUHBIX CUJ M U3THOAIOIIMX MOMEHTOB (PUCYHOK 3), OTPEICTUTh
MOJIOKEHUE HAanOO0JIee OMACHOTO CEYEHUSI.

X0/ BbINOJHEHHUS PA00ThI
1.3anucate 3a7aHKe U BbIOpaTh UCXOIHBIE JaHHBIE B COOTBETCTBHUH C
BapUAHTOM 1O Tadnuue 1.

Ta6muna 1 - McxoaHble TaHHBIC K MTPAKTHYECKOM 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
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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»eHus B COOTBETCTBUHU C BApUAHTOM 110 Tabnuie 1 u
PHUCYHKY 3.
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Pucynok 3 - CxeMbl Harpy>keHus K MpaKkTUIeckoi padoTe.
3.0mnpenenuTs peakuuu cBA3eH (I ABYX ONOPHOM OaKkn):
3.1.3aMEHUTH CBSA3U PEAKLMAMU CBS3EH;
3.2.cocTaBUTh YpaBHEHUS paBHOBECHUS U OIIPENEIUTh PEAKLIUU CBSA3EH;
3.3.mpou3BECTH KOHTPOJIb PABUIBHOCTU OIPEAEICHHBIX PEaKLUH.
4.1Toctpouts IQ:
4.1.onpenenuTh BEJIMYMHY NONEPEUHOMN CUJIBI B XapaKTEPHBIX TOUYKaX (B CEUEHUAX
MPUIOKEHUS COCPETOTOYEHHBIX CUJI paCUET MPOU3BECTH JIBAXK/IbI: CJIEBA U CIIPaBa OT
CEUYEeHUS);
4.2. noctpoutsh IQ MO NOJYyYEHHBIM OpJIUHATAM.
5. Iloctpouts OM:
5.1. onpenenuTh BEIMUKUHY U3THOAIOLIETO MOMEHTA B XapaKTEPHbIX TOUKaX (B ce-
YEHUSIX IPUIIOKEHUS COCPEIOTOYCHHBIX MOMEHTOB PacueT MPOU3BECTU ABAXK/IbI:
CJIeBa U CIIpaBa OT CEUCHHUS);
5.2. moctpouth OM MO MOITYYEHHBIM OPJAMHATAM.
6. [IponsBecT KOHTPOJIb MTPABUIIBHOCTH MOCTPOEHHBIX JITHOP.
7. OnpenenuTth NoJ0KeHUEe HauOoJIee OMacHOTO CEYEHUS.
8. ChopmynupoBaTh BBIBOJI IO padoTe.
9.0T1BeTUTH Ha KOHTPOJIHHBIE BOIIPOCHI.
1).Kakue BHyTpeHHHE CHUIIOBBIE (PAKTOPBI BOSHUKAIOT B MOTIEPEYHBIX CCUCHUSX
IpU MOMEPEYHOM U3rude?
2).3anumuTe GopMyITy JUIsS OTPEICICHHUS TIONIEPEYHON CHIIBI, YKAXKUTE TIPABUIIO
3HAKOB.
3).3anuimte Gopmyity TS OTpeACTICHHS U3rHOA0IEr0o MOMEHTA, YKAKUTE
MIPaBUJIO 3HAKOB.
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4).00BsICHATE IPUYUHY CKaYKO00pa3HOro u3MeHeHus opauHaT 9Q u OM .
5).C kakoii nenbto crposatcs 9Q u IM?
CTpykTypa oT4eTa 10 NPAKTHYECKOH padore
1.Homep 1 Ha3BaHKE pabOTHI
2.1lenb:
3.3amaua Nel.
3.1.Cxema HarpyxeHus.
3.2. Ucxomubie MaHHBIE:
3.3. Pacuer peakiuii cBs3eil.
3.4. OnpeneneHue BEIMYUHBI TOTIEPEYHOMN CHIIBI B XapaKTEPHBIX TOUKAX U
noctpoerue Q).
3.5. OnpeneneHue BEIMYUHBI U3TUOAIONIETO0 MOMEHTA B XapaKTEPHBIX TOUYKAX U
roctpoenue OM.
3.6. KoHTpO1h MpaBUIBHOCTH TOCTPOSHHBIX DITIOP.
3.7. Onpenenenue Moja0KeHUs: HanOoJIee OMacHOTO CeYSHUS.
4.3anaua 2.
4.1.Cxema Harpy’eHusl.
4.2. cxonHble JaHHBIE:
4.3. OnpeneneHre BEIMYUHBI MONEPEUYHON CUJIBI B XapaKTEPHBIX TOYKAX U
noctpoerue Q.
4.4. OnpeneneHre BETMYMHBI N3TH0A0IIEr0 MOMEHTA B XapaKTEPHBIX TOYKAX U
noctpoernue OM.
4.5. KoHTpOoab TPpaBWIBHOCTU MOCTPOEHHBIX ITIOP.
4.6. OnpeneneHue MojoXeHus Hanbosee OMacHOro CEUCHHUS.
5. BeiBog o paborte.

6. OTBETHI HA KOHTPOJIBHBIE BOIPOCHL:
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IIpakTnueckasi padora Nel2.

Ha3Banue npakTu4yeckoii pa6oThbl: PacueTsl Ha TPOYHOCTH MPHU U3THOE.

Heab: ocBOEHUE METOJIUKU MPOYHOCTHBIX PACUETOB OAJIOK, M3rOTOBJIEHHBIX W3
MJIACTUYHBIX MaTEPUAJIOB.

Ymenun (snemenmul): - aHAIM3UPOBATh KOHCTPYKITMH, 3aMEHATh PEATbHBIA OOBEKT
PaCcUETHOM CXEMOM;

- BBIAEJSATHh U3 CUCTEMBI TEJI PACCMATPUBAEMOE TEJIO U CUIIBI, ICCTBYIOIIME HA HETO;
- OMPENENATh XapaKTep HATrPYKEHUSI U HANPSKEHHOE COCTOSHHE B TOUKE AJIEMEHTA
KOHCTPYKIHM;

- IPOBOJAUTH HECJIOKHBIE PACYEThI AJIEMEHTOB KOHCTPYKIIMHU HA MPOYHOCTh

3nanua (akmyanuzayus). - METOJMKA OIpPEIEICHUS CTAaTUYECKUX HArpy3oK Ha
3JIEMEHTHI KOHCTPYKIIHH,

- METOJIMKA PacyeTa MIEMEHTOB KOHCTPYKIIMN Ha IIPOYHOCTD
Teopernueckunii MaTepual

[Ipu m3rube pacyeT Ha MPOYHOCTH MPOU3BOJAT MO0 HOPMAIBHBIM HANPSHKCHUSIM
u3ruoa. CymHocTh pacuyera Ha MPOYHOCTh 3AKIIOYAETCS B OINPEACIICHUH
MaKCUMAaJIbHBIX HAMNPSKCHUM B HamOOJiee OMAaCHOM CEYCHHH W B CPABHEHUHU HX

BCIIMYMHBI C AOITYCKACMbIMHU HAIIPSAKCHUSAMM:

Ycnoeue npounocmu ona nnacmuunvix 6an0x

O == <]

Ocesoit momenm conpomuenenusn Ny s pa3muYHBIX CEYCHHUI- T€OMETpUYECKas

XapaKTCPUCTHUKA ITPOYHOCTH IOINICPCYHOTO CCUCHUA ITPH n3ruoe:

-JULd Kpyra Wy =0,1-d3

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

-JUIS IPAMOYTONIbHUKA W, = o

Ha ocHoBanuu YCIIOBUA TPOYHOCTH BO3ZMOKHBI TPHU BHUId PACUYCTOB!
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1.nposepounwvui (npoBepsieTcsi oOecneYeHUe MPOYHOCTH BBIIOJHEHUEM

M
YCIIOBUS IIPOYHOCTH); O = Wx—"‘ax <[o]

X

2. npoexmHubwlil (OTIPEICTISIOTCSA Pa3MEPhI MOMEPEUHOTO CEUCHHUS)

W >MXmax-

X = O'] )
3.onpedenenue genuUUHbL MAKCUMATbHO OONYCHIUMOU 6HEUIHEN HAZPY3KU

Mymax < Wy [0]

IIpumep pacuera: [IpoBepuTh MPOYHOCTH IBYX OMOPHOW Oanku (pucyHokl), eciu
[6]=160 B/MM? I CIEQyIOIIMX BAapUaHTOB. a) IONEpedYHoe cedeHme: kpyr d=90

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

y
5:3(7:‘(}1, Fy://KH‘ M‘m’d{” o
M~10xHn 2
0 7L7 _d,ﬁ;
N =
T J 4
5
My nes
I3 0;
Ro
22 @ 22
6) @ T p G KH
18
z} ‘MI.KHH
90 J
122

Pucynok 1 - PacueTHast cxema K npumepy.
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1.Onpenenenue OMOPHBIX PeaKIMU U MPOBEPKa MPaBUILHOCTH HAMIEHHBIX
3HAYCHHM: M= 0; -F1-Od +RyBA +M> +F,-C/l— My =0 (1)
Pemras ypasaenue (1) monyunm Rg = 10KH .
YMp=0; -F1-OB-Ry BA—-FyBC+ M,—M;=0(2)
W3 ypaBuenus (2) Ry =-22xkH
T.x. peakius Rp moydmiach Co 3HAKOM MUHYC, TO H3MEHSIEM €€ TTepBOHAYAIb-
HOE HalpaBJieHHWE HA TPOTUBONONIOKHOE. IcTUHHOE HampaBieHue peakuuu Ry —
BHH3.
ITposepka: ) Fiy=-F1+Rg+ F,—R;=-18 +10 + 30 — 22 = 0.

VYpaBHeHMEe paBHOBeCHs cTaTUKU Y Fiy = 0 BeIonHAETCS, CIIE0BATEIBHO
PEeaKIMK OTIOp OTPEIeICHBI BEpHO. [Ipn MOCTpOSHNH S0P UCTIOIB3YeM TOJIBKO
WCTHUHHBIC HAIPABJICHUSI PEAKIIHI OTIOP.

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

CTPOMM JIIOPY MONEPEUYHBIX CUII cleBa HanpaBo: Q=3 Fjocru.

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

Qv =-18 + 10+ 30 =22(xkH); Qvyy** = -18+10+30-22=0
4.0mpepnensieM B XapaKTEPHBIX TOUKAX 3HAUCHUS U3THOAIOIIEro MOMeHTa My,

¥ CTPOUM JIIOPY U3THOAIOIINX MOMEHTOB CJIeBa HAMPAaBO:

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

My "= -F;- OC +RB-BC + M»=-18-9+ 10-4 + 10 =- 112( kH 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 ‘BI+Ma+F, «CIl — M;=-18-15+10-10+10+430-6-20 =

=0
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5. OnpenensieM MoJIOKEHHE HanOoJIee OMacHOIo ceueHus (aHamu3upys DMy) :
HaunoOoJiee onacHoe ceueHue B, T.K. Mymax =122 kHM =Mp.
6.1IpoBepka mpoYyHOCTH HANOOJIEEe ONTACHOTO CEUCHMUS:
6.1 ceuenue — npsmoyeonrbHuK ¢ 3aJaHHBIM COOTHOITIICHUEM CTOPOH.

_b-h?* 50.807

= = 53333 1n®) |

Hcnonb3ys popmyity w

ITPOBCPACM IIPOIHOCTD 0aJIKu 110 YCJIOBHIO ITPOYHOCTH:

M
— Xmax S ,
=M <[5
6
o = 122-10 — 2280 H :
53333 MM

BriBo: mpoyHOCTH Oaku He obecreueHa, T. K.

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

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

[TpoBepsieM NpOYHOCTH OATKHU:

6
o - 122-10° _ 267,3( H Zj
72900 MM

BBIBOJI: IPOYHOCTE HE 00ECIIEUEHa, T.K. Oma=267,3 H/MM*>[c] =160 B/MM?

3ananne k npakTu4yeckoi padore: IIpoBepuTh NTPOYHOCTH CTAILHOM OAJIKH,
ecu [6] =160 u/Mm2. B ciiydae HapyIIE€HHUS IPOYHOCTH IIPEAIOKHUTE BO3MOKHBIE

BapHUAHTLI oOecreueHus ITPOYHOCTH.

Xoa BbINOJHEHHUs Pa00ThI

1. 3anucath 3aJaHuC, ITPUHATb UCXOOHBIC JaHHBIC B COOTBCTCTBHH C

BapUAHTOM 1O Tabnuiel.

Tabmuma 1 - McxomHble TaHHBIE K TPAKTHYECKOM paboTe

[TapameTpsl
Neg
a m, FxH g, as | b M cxeMa [Tonepeunoe ceuenue
P xkHwm ’ kH/ ’ ’ ’
1 15 60 4 0,5 15 15 A Kpyr, d&=50mm
Konsmo d=70mmMm
2 17 65 5 0,6 1,6 1,7 b d0=60MM
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IIpssMOyronpHUK

3 19 70 6 0,8 1,8 19 B h=80nn, b=40Mn
4 20 75 7 0,9 1,9 2 T KBagpar, a=40mm
5 21 80 8 01 2 2,1 Ji| Kpyr, d=70mMm
Koapmo d=60mMm
6 23 85 9 1 1 1,8 E 40= 5001
[IpssMoyronbHUK
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
[IpsimoyronbHUK
11 15 28 6 1 1,2 2,5 E h=70MM  b=30n
[IpsimoyronbHUK
12 17 29 9 0,8 15 2,8 A h= 58nm1 b=30n
13 19 34 0,7 1,6 2,6 b Kpyr, d=60mMm
Koapmo d=75mMm
14 20 25 8 0,4 15 2,8 B d0=65001
[IpssMOyTOnBHUK
15 21 42 5 0,5 1,6 2,8 r h= 45x1 b=250
16 23 56 4 0,8 1,7 2,4 Jil| Ksagpar a=60mm
17 25 45 9 0,6 1: 2 E Kpyr, d=50mMm
Konso d=70mmMm
18 26 36 2 0,8 1,2 2,2 A J0=60MM
[IpssmoyronsHUK
19 28 35 0,5 1,8 2.1 b h=70mn b=50nn
20 24 64 7 0,6 1,4 2,5 B Ksagpar a=80mm
21 32 85 6 0,5 1,1 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 d0=T0MM
IIpssMoyronpHUK
24 35 58 5 0,8 1.4 2.3 A he 45um b=25au
251 27 1 e8| 6 |09 | 15| 24 B Kpyr, d=65my
Kombiio d= 50Mm
26 38 68 7 1,0 1,6 2,5 B 40= 4001
27 | 34 | 100 | 8 04 | 1,7 2,6 r HpsimoyroubHuK

h=48vmMm b=25mm
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2.BbINOMHUTH cXeMy HarpykeHus (pUCyHOK2) B COOTBETCTBUU C BAPHAHTOM.

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} S .. R V|

Pucynok 2 - CxeMbl Harpy>keHHsI K IPaKTUYECKON paboTe
3.CBs131 3aMEHUTD PEAKIUSAMU CBSI3EH.
4.0npenenuTh peakiuu CBS3€H, COCTaBUB ypaBHEHUS PABHOBECHUS MJisl IUIOCKOU
IIPOU3BOJIBHON CUCTEMBI CHIL
5.BBINOTHUTE NPOBEPKY MPaBUIBHOCTH ONPEIEICHHBIX PEaKIU.
6.0mpenenuTs BUI AIIOPHI TIONIEPEUYHBIX CHJI HA KaXXI0M y4acTKE B 3aBUCUMOCTH
OT BHEIIIHEW HAarpy3KH, BBIYUCINUTD BEIMYMHY ITONIEPEUYHBIX CHII B XapaAKTEPHBIX
TOYKaX U MOCTPOUTH SMIOPY MOMEPEUHBIX CHIL
7.0OnpenenuTb BU SMIOPHI U3rH0ar0IMX MOMEHTOB Ha KaXKJIOM Y4acTKe B
3aBHCHMOCTH OT BHEIIHEW Harpy3Ku, BBIYMCINUTH BEIUUMHY U3THOAOLINX
MOMEHTOB B  XapaKTEpHbIX TOYKaX M MOCTPOUTH HSMIOPY U3THOAOIIUX
MOMEHTOB.
8.0mnpenenuB MoI0KEHHEe HanOoJIee OMACHOTO CeUeHHMS (TI0 SIMIOPE U3rMOAOIINX
MOMEHTOB) BBIIIOJIHUTH MPOBEPOYHBIN pacyeT Ha IPOYHOCTbD.
9. [Ipoananu3upoBaTh MOJTYYCHHBIN pe3yibTar.
10.I1lpennoxxuTh BapuaHThl 00eCTieYeHHs IPOYHOCTH (TTPH HEOOXOTUMOCTH).
11.ChopmynupoBath BbIBOJ 1O paboTe

12. OTBeTUTH HAa KOHTPOJIBHBIE BOIIPOCHI:
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. 1) .Kakue BHyTpeHHHE CHIOBBIE ()aKTOPbI BO3HUKAIOT B TIONIEPEYHOM CEYCHUU MIPH
HOTNIEPEYHOM H3rude?

2). 3anmcats GOPMYITBI TSl ONPECIICHHS MTOTIEPEYHON CHITBI U M3THOAIOIIET0
MOMEHTA B JJI0OOM MONEPEYHOM CEYECHUHU

3). Kak onpenenmTh BETUYMHY MOTIEPEYHON CHITBI M H3TUOAIOIIEro MOMEHTA B
KOHILIEBOM CE€YEHUU?

4).ChopmynupyiTe CyIIHOCTh MPOBEPOYHOTO H TPOSKTHOTO PAacUETOB Ha
MIPOYHOCTH NpH U3rude?

5). 3anmummTe yciaoBUe MPOYHOCTH MIPH U3THOE.

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

CrTpykTypa oT4eTa 1O NPAKTUYECKOH padore.
1. HoMep 1 Ha3BaHME MPAKTUYECKOW PabOTHI.
2. llenb:
3.Cxema Harpy>KeHus.

4. VcxonHrle JaHHBIE.

5 .Onpenenenne peakiuii CBs3eil.

6.1IpoBepka MpaBUIILHOCTH OIPECICHHBIX PEeaKITU.

7.0mnpeeneHne BeIMYMHBI MOMEPEYHBIX CHII B XapaKTEPHBIX TOYKAX U MOCTPOCHUE
SIIOPHI TONIEPEYHBIX CHUJI.

8.0mpeneneHne BEIMUUHBI M3rHOAIONTNX MOMEHTOB B XapaKTEPHBIX TOUKAX U
MOCTPOEHUE AMIOPHI N3THOAIOIINX MOMEHTOB.

9.0mnpeneneHre MOJ0KESHNUS HAMOO0JIEE ONTACHOTO CCUCHHMSI.

10.BeImnosHEeHNE TPOBEPOYHOTO pacyeTa 0aaKyu Ha TPOYHOCTD.

11.AHanu3 noJiy4eHHOTO pe3yJsIbTara.

12.BwiBoa 1o padore.

13.0TBeTHI Ha KOHTPOJIbHBIE BOTIPOCHI.
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IIpakTnueckasi padora Nel3.

Ha3zBanue npakTudeckoii padorsi: Pacuer Opyca Kpyriioro nonepeyHoro CeueHus

P COBMECTHOM JICCTBUU U3rHOa U KPYyUCHHUS.
Heab: ocBOCHNME METOMKU pacyeTa 3JIEMEHTOB KOHCTPYKIIMH MPHU CIOKHOM BHU/JIE
Harpy>KeHusl.
Ymenusa: -BoInenaTh U3 CUCTEMBI TENI pACCMAaTPUBAEMOE TEJIO U CUIIBI, ACHCTBYIOIIHE
Ha HEro;
- OMPENENATh XapaKTep HArPYKEHUSI U HANPSKEHHOE COCTOSHHE B TOUKE AJIEMEHTA
KOHCTPYKIIHM;

- IPOBOOUTH HCCIIOKHBIC PACUCTLI 3JICMCHTOB KOHCTPYKIKMHU Ha ITPOYHOCTDb

3HaHusi: (axmyanuzayus). - METOIUKA ONPEACICHHUS CTATHUYSCKUX HArpy30K Ha
AIEMEHTHI KOHCTPYKIIUH,

- METOJMKA pacyeTa 3JIEMEHTOB KOHCTPYKIIMI Ha MPOYHOCTh

Teopernyecknii MaTepuaJl.

B ciyuae pacdera kpyriioro Opyca npu AeMcTBUM U3ruda U KpyueHUs: He00XO0-
JUMO YYUTBIBaTh HOPMAJIbHBIE U KacaTEJIbHbIC HAIPSDKEHUS, T. K. MAKCUMAJIbHBIE
3HAYEHHUS HAMPSHKEHUN B 000UX CilydasiX BO3HUKAIOT Ha MOBEpXHOCTU. Pacuer cie-
IyeT BECTH 10 TEOPUHU ITPOYHOCTH, 3aMEHSA CJI0KHOE HANIPSHKEHHOE COCTOSIHUE paB-
HOOITACHBIM ITPOCTBIM IO OJHOW U3 TUIIOTE3 IPOYHOCTH.

VcnoBue IMPOYHOCTHU B 3TOM CJIyda€ UMCCT BN

0, = < [o]

X

rae M, —DKBUBaJIEHTHBINT MOMEHT.

ITo runoTe3e HaMOOIBIITNX KacaTeIbHBIX HAMPSIKCHUN (MHaYe—TpPEeThsl TUIIOTE3a)

/{ 2 2)
MSKBI[[ = Mu + My

[lo rumore3e NOTEHUMATBHOM BHepruv (popmousMeHeHust (MHavye — msTas

TUIIOTE32)

M 55y = \/(Mu2 + 0’75MK2)
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B o6eux dopmynax M, u M, — COOTBETCTBEHHO KPYTAIIUN U CYMMapHBIH
U3ru0aroi MOMEHTHI B pACCMAaTPUBAEMOM CEYEHHMH Basia. YUCIOBOE 3HAUCHUE
CYMMapHOTO M3THOAI0IIET0 MOMEHTA PAaBHO TEOMETPHIECKOM CyMMeE U3THOAIOIINX
MOMEHTOB, BO3HUKAIOIIMX B HaU00JIee OTaCHOM CEUYEHUU OT BEPTUKAIBHO U

IrOPU30HTAJIBHO HeﬁCTBYIOIHHX BHCIIIHUX CHII, T. €.

M, =M, 2+ M,7) Mo, =M%+ M2+ M,2)

Mo = (M2 +M? +0,75-M,?)

OceBoit MOMEHT CONPOTUBIICHHUS, SIBJISISICH TEOMETPUUECKON XapaKTepUCTUKON
MPOYHOCTH, 3aBUCUT OT (POPMBI U Pa3MEPOB MOMEPEUHOTO CEUCHUSL:
a) I71s1 KPYTJIoro MornepeyHoro CeYeHus
W, =01-d%;
B) JIJIs1 KOJIBLIEBOT'O TIONIEPEUHOTO CEUEHUS

W =01-d*-(1-a?)

Ipumep: CranbHOMN Baj NOCTOSIHHOTO MOMEPEYHOTO CEUEHHUS, TUAMETPOM
d=60mMmM, ¢ AByMs 3y0UaThIMU KoJiecaMu (puc. 1), mepeaaeT MOITHOCTD
P=15xBt npu yrnosoii ckopoctu w=30paz/c. [IpoBepuTh NpoyHOCTH Baia 1Mo
JIBYM BapHaHTaM: a) UCTIOJb3Ys TPEThIO TUIIOTE3Y MPOYHOCTH; 0) UCTIONB3YS
MATYIO TUNOTE3Y poyHoCcTU. ClienaTh BHIBOJ] O PAIIMOHATLHOCTH Ha3HAYEHHOTO

pa3Mepa nomnepeyHoro cedyeHus, npuuss: [6] =160 MIla; F1=0,4F;

Fr220,4|:2.
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Pucynok 1 - PacueTHas cxema Kk mpumepy.

Pemienue.

1. CocraBnsgem pacueTHYIO CXeMy Bajia, MPUBOJA ICHCTBYIOIIME Ha Ball
Harpy3ku kK ocu (puc. 1,6). IIpu paBHOMepHOM BpameHuu Bana Mi1=M>, rae M
U M, -MOMEHTBI CKPYUYHBAKOIINUX Map, KOTOPbIe JOOABISIOTCS MPU MEPEHOCE
cun F1 u F, Ha och Bana.

2.0mpenensieM Bpanialomii MOMEHT, EHCTBYIOIIUA Ha BaJI:

3
M, =M, = % = 15330 =0,5-10%(Hwm))

3.BprunciauM Harpy3ku, NPUJIOKEHHBIE K BATY:
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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, = = 4(xH);

4. OnpenenseM peakliuy OMOpP B BEPTUKAIbHOHN MI0CKOCTH (puc.16)
SM, =0;F,-AC+F,, - AD —R,, - AB =0;
_F,-AC+F,,-AD 4.005+16-0,25

R =2(xkH);
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(’(1_1);

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

2Y =0, cienoBarensHO, Ra, 1 Ry Hall1€HBI TPABUIIBHO.

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

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

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

Ray —-1,66(xH)

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

MPOTUBOIOJOXKHO BeiOpanHoMy ( puc.l, 0):

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

X =0;R,, —F, +F, - Ry, =7,66-10+4-166=0.

RAX

= 7,66(kH):;

XX =0, cnengoBatenabHO, Rax, U Rgy, HaliIeHBI BEPHO.
7.CTpouM »>MIopy KpyTAIIUX MOMEHTOB M; (puc. 1, B).
Mz =M1 :O,SKHM
8.0mpenensieM B XapaKTEPHBIX CEUCHUSX 3HAUCHUS U3TUOAIOIIMX MOMEHTOB M, 6
BEPTUKAJIBHOU IIJIOCKOCTU 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'I5ICM 3HAUYCHUC I/I3FI/I6aIOIl[HX MOMCHTOB B IPCAINOJJIaracMbIX OIIACHBIX
ceuenusix C u JI;
M e = (M2xc + MPyc ) = /(0187 + 0,383 ) = 0,423(xHn);
M, =(M%0 + MPyn) =(0.1% +0,085° ) = 0,13(cHn)

Tak kak B JaHHOM @pPUMEpPE 3HAYEHHUE CYMMapHOTO

usrubaromero MomeHrta B cedueHun C Ooibllie, 4yeM B
ceueruu D, To ceuenue C U ABISIETCS OMACHBIM.

10. OnpenenseM SKBUBAJICHTHBIM MOMEHT B ceueHnu C.

Bapuanm a) 10 TUNOTE3e MAKCUMAJIBHBIX KAaCATEIbHBIX HAMIPSKEHUIMA

M, = (M2sc + MPve + M?2c) = 1/(0,18% + 0,383 +0,5? ) = 0,655(xFx)

Bapuanm 6) no runorese yaenbHON dHEPTrun (HOPMOU3MEHEHUS

M oy = (M Pxc + M2ve +0,75M ?2c ) = /(0,18 +0,383° +0,75-0,52 ) = 0,605(kFn)

11. OnpenenseM oceBO MOMEHT CONPOTUBIIEHHUS MOMEPEYHOTO CEYECHUS

W, =0,1d°=0,1-60° = 21600(s*)

12.TIpoBepsiem MPOYHOCTH Baja: IO BapUAHTY a)

M
Osksm = HE < [O'];
X
6
O ormn = —0’2?1201: =30,24 " > = 30,24Mlla{[c] = 160MIla
MM

BwiBo: mpoyHOCTH Bajia oOecriedeHa, Ho JuaMeTp
BaJIa 3aBBIIICH, T.K.MMEET MECTO OOJIbIlIasi HEJIOTPy3Ka.

— MSKB

10 BapuaHTy 0) Torm =\ <[o}
X

0,605-10° H
Cocwy =~ prso0—= 28— = 28MIla([c]=160MIla

BuiBoa: mpoyHOCTH Baja oOeciedeHa, HO JuaMeTp

BaJla 3aBbIIIICH, T.K.UMCCT MCCTO OoJIbIIIast HCOOI'pYy3Ka.
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3anaHue K npakTHYeCcKOu padore
JIJ1s CTambHOTO BaJia IOCTOSIHHOTO MOTIEPEYHOr0 CeUeHUS (PUCYHOK 2),
nuaMmeTpoM d, mepenaroniero MOIHOCTh P pu yriioBoil CKOPOCTH (0 ONPEACIIUTD
peaKkuy MNOAINIMITHUKOB B BEPTUKAIBLHON U TOPU30HTAIBHOM MIOCKOCTSIX, HOCTPOUTD
AIIOPHI KPYTAIIUX U U3THOAIOIIMX MOMEHTOB B BEPTUKAJILHON U TOPU30HTAIBHON
IIOCKOCTSIX, POBEPUTH IIPOYHOCTH Balla, IPUHSAB [o]|=60MI1a (MCHONL3Ys TUIIOTE3Y
MaKCHUMAJIbHBIX KacaTeIbHbIX HAMPSHKEHUM 711 BApUAHTOB 1-15; runore3y yaenbHOU
sHEepruu popMoru3MeHeHus st BapuanTos 16-30).
Xo/ BbINOJIHEHHSI PA0OTHI.
1.3anucartsb 3a7aHue, BRIOpaTh UCXOHBIE JAHHBIE B COOTBETCTBUU C BAPUAHTOM

o Taosmme 1.

Tabnuna 1 - Mcxoanble TaHHBIC K TPAKTHUECKON paboTe

= =

Ne E P w dBaua, No CE P w dsauna,
CXEMBI = 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 7 17 8 48 50
3 3 10 40 30 8 18 10 50 95
4 4 9 30 34 9 19 12 40 45
5 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 7 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 HarpyXeHHUs B COOTBETCTBUU C BapraHTOM (Tabsmia 1,
PHUCYHOK 2)
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Pucynok 2 - Cxembl Harpy>keHus K mpakTuueckoi padore Nel5.

3.IlpuBecTu neicTBYOIIKE HA BaJl HATPY3KH K €0 OCH, OCBOOOJIUTH Bajl OT
OTIOp, 3AMEHUB UX JECUCTBUE PEAKIIUSAMH B BEPTUKAIBHON U TOPU30HTAIIBHON ILIOC-
KOCTSIX.
4. Tlo 3amanHO# MOIITHOCTH P U yTIIOBOM CKOPOCTH W OTIPEJIEIUTh BPAIAOIIne

P-10°
(0]

MOMEHTBI, JEUCTBYIOIIUE HA Ball M = , Hu

5. Bwruucnuts Harpysku Fi, Fr, F2, Fr2, npuioxenssie k Bamy:

2M
Fl:ZD_I\f; Fth Fus0AF  Fos04F,
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6. CocTaBUTb ypaBHEHUSI PaBHOBECHUS BCEX CHUJI, IEUCTBYIOIIMX Ha Bal,
OTJEJIBHO B BEPTUKAIBHON INIOCKOCTH M OTJEIBHO B TOPU30HTAIBHOM TJIIOCKOCTH U
OTIPEICTTUTH PEAKIIUU OTIOP B 00EHX TIOCKOCTSIX

7. TlocTpouTh 3MIOPY KPYTAMIMX MOMEHTOB DM;.

8. IlocTpouTs 3MIOPHI U3rHOAIOIIUX MOMEHTOB B BEPTHUKAIBHON U TOpH-
30HTAJIBHOH IOCKOCTAX (3Mmopsl DMy 1 OM,).

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

10. OnpenennTs 0CeBOM MOMEHT CONPOTUBIICHUS:

11.ITpoBeputh NpOYHOCTH Bajia sl HAUOOJIEE OMAaCHOTO CEYEHUs O OJTHOM U3
TUIOTE3 NPOYHOCTHU, UCIIOJIb3YSl YCIOBHE MPOYHOCTU MTPHU U3THOE .

12.ChopmynupoBath BHIBOJ IO padboTe.

13.01BETUTH HA KOHTPOJIBHBIE BOIIPOCHI:

1).Kakue BuIBI HATPYKCHUS UCTIBITHIBAET PACCMOTPEHHBIHN Bas1?

2). YKaKUTe CUIIbI HA CXEME HarPYKCHUS BBI3BIBAIOIIIE KPyUYeHUE?
n3ruo?

3).HazoBuTe runoTe3sl MPOYHOCTH, KOTOPBIE MOTYT OBITh UCIIOB30BAHBI
JUISl pacdeTa peIyKTOPHOIO Bajla KPYTJIoro MONEPEYHOTO CEYEHNS.

4).3anuumTe yCIOBUS MPOYHOCTH IS PacyeTa MJIEMEHTOB KOHCTPYKIIUU HA
COBMECTHOE JIEUCTBUS U3rM0a U KpyUueHUsl.
CTpyKkTypa oT4eTa 10 NPpaKTHYECKOH padoTe.

1.Homep u HazBanue pabOTHI.

2.1lenp:

3.3amanue k mpakTH4ecKon padore.

4.Cxema Harpy eHusl.

5. IlpuBeneHue NEMCTBYIONIMX HA BaJl HArPY30K K €r0 OCH, OCBOOOKICHUE Bajla
OT OIIOp, 3aMEHUB UX JIEMCTBUE PEAKLUAMHU B BEPTUKAIBHON U TOPU30HTAIILHON
IIJIOCKOCTSX.

6. Onpenenenue BpalarouMXx MOMEHTOB, ACHCTBYIOIINE HA BaJl.

/. Boruucnenue Harpy3ok Fi, Fri1, F2, Fro, mpunoxennsix k Bamy:
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8. CocraBiieHne ypaBHEHUI paBHOBECHS BCEX CUJI, IEHCTBYIOIINUX HA BaJl, OT-
JICIIEHO B BEPTUKAIBLHOM MIIOCKOCTH M OTACIHHO B TOPU3OHTAIBLHOM MJIOCKOCTH U
OTIpeIeTICHUE PEaKITHil OMOP B 00EUX TUIOCKOCTIX

9. IMocTtpoeHue 3MIOPBI KPYTAIIMX MOMEHTOB DM;.

10. ITocTpoeHue 3Mophl U3rUOAOIIIX MOMEHTOB B BEPTUKAIBLHON U TOPH-
30HTAIBHOH IIOCKOCTAX (3Mmopsl DMy 1 OM,).

11. Omnpenenenvie HaMOOIBILIETO 3HAYCHUSI IKBUBAJICHTHOIO MOMEHTA B
HanOoJIee OMacCHOM CEYEHUU

12. OnpeneneHue 0ceBOro MOMEHTA CONTPOTUBIICHHUS:

13.IlpoBepka MpOYHOCTH Bajia JJisi HAMOoJIee OMAaCHOTO CEYEHHUS 110 OJTHOM U3
TUI0TE3 MPOYHOCTH, UCTIONIB3YsI YCIOBUE TIPOYHOCTH ITPU COBMECTHOM JICUCTBUH
u3ruba u KpyueHusl.

14.BriBoa 1o pabore.

15.0TBeThI Ha KOHTPOJIbHBIE BOIIPOCHI.

IIpakTuyeckas padora Neld,
Ha3Banue npakruyeckou padoTbl: PacyeT MHOrOCTYIIEHYATOrO MPUBOAA.

Leab: ocBOEHNE METOAUKN KMHEMATUYECKOTO M CHJIOBOTO pacyera MHOTOCTY-
IIEHYaTOro MPUBOJA.
Ymenua: -uutate KUHEMATUYECKHUE CXEMBI;

-HCIOJIB30BATh CIIPABOYHYIO M HOPMATUBHYIO JOKYMEHTALUIO

- BBIOMpATH JIETAIM U y3JIbl Ha OCHOBE aHaJIM3a UX CBOMCTB JIs
KOHKPETHOT'O TPUMEHEHUS.
3nanus(axmyanuzayus):- METOJIKA BBITIOJIHCHUS OCHOBHBIX PACcUYETOB IO JACTAJISM
MallluH;
-METOAMKA ONPENEIECHUS KHUHEMATHUYECKUX U JUHAMUYECKUX XAPaKTEPUCTUK MeXa-
HU3MOB ¥ MaiuH (yCJIOBHbIC 0003HAYCHUS, UCTIOIb3YEMbIC B KHHEMATHYCCKUX

cxemax; (opMmyJbl ISl onpeiesieHusl mepenarounbix otHomenui, KIIJI,
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MOIITHOCTH, BPAIIAIONIINX MOMEHTOB OT/IEIBHBIX SJIEMEHTOB U BCETO MPUBO/IA B
IIEJIOM).
Teoperuueckuii MaTepuas

BoJBIIMHCTBO COBPEMEHHBIX MAIINH CO34AI0TCS 110 CXEME:
r—— — — — — —_— = = 1

| JlBurarens ITepenaga | .| WcnonaurensHpii
| | OpraH MalluH

\. | IpHBOJ

Pucynok 1- Cxema npuBoja B 00111eM BUJIE.

Mexanuueckas nepedoaua — MEXaHU3M, CIIy>KaIllUi JJ1s IEpelayll SHEPTUU Ha
paccrosiare. OyHKIMY Mepejavu: COrIacOBaHUE CKOPOCTEN UCTIOTHUTEIbHBIX Opra-
HOB CO CKOPOCTBIO JBUTATEINS; PETYJIMPOBAHUE U PEBEPCUPOBAHUE CKOPOCTHU UCIIOJ-
HUTEJILHOTO MEXaHU3Ma, IPeoOpPa30BaHUE BPAIIATEIbHOIO JIBUKEHUS JBUTATENS B
MOCTyNaTeIbHOE ABMKEHUE UCTIOJIHUTEILHOTO OpraHa MallluHbl, TPUBEICHUE B JBU-
KEHHUE HECKOJIbKHUX UCTIOJHUTEIbHBIX MEXaHW3MOB OJJTHOBPEMEHHO OT OJTHOTO JIBUTa-
Tensi. B xaxmoil nmepeave pa3nuyaroT Beyliee 3BeHO (Iepearoniee ABUKEHUE) U
BeioMoe (TIpUBOAMMOE B JBUKEHHE OT Beayiero). [lepenaya, cocrosiias u3 Hec-

KOJIBKHUX IIap BCAYHICTI'O U BCAOMOI'0 3BCHLCB, HA3bIBACTCA MHOTOCTYIECHYATOM.

MexaHnueckas nepeaya MMeeT PsiJi KHHEMaTHYEeCKUX M CHIIOBBIX XapaKTEPHUCTHK
K kuHeMaTHYeCcKUM XapaKTepUCTHKaM MEXaHHUYECKOH mepeaadnd OTHOCSATCS:
1.

-yIJIOBast CKOPOCTh W, C™;

-4aCcTOTA BPALICHHUS 71, MUH

- OKpY>KHas CKopocTh V , m/c;

- TepeaTOYHOE OTHOIICHUE U .

[TepenaTouyHoe OTHOIICHKE — Oe3pa3MepHasi BEJIMUNHA, ITOKa3bIBAIOIIEEe BO

CKOJIBKO pa3 nnepcaava N3MCHACT CKOPOCTb BPpalllICHUA

@ N
u=2
@, Ny
[Tepenaua, noHmxaroiasi CKOpocts (# >1), HazbIBaeTCs peaykTopoM. st

MHOFOCTYHCH‘IHTOI\/'I nepeaadn



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

- Bpararomuii MoMeHT M, Hu M=P/ w

T Pnones
-K03((UIUEHT MOJIE3HOTO ICUCTBUS, 77 = 5

3ampay

KII/] MHOTOCTYIIEHYATOM Mepeaadu

rae 71 ..., n - KIIJ] kaxxaoit kuHEeMaTUu4ecKou napsl (3y04aToil, peMeHHOM, [IEMHO)

d TaKXKC IPYIrux 3BCHLCB IIPHUBO/AA (HOIIHII/IHHI/IKOB, MY(bTI:I) UT. O

3ajanne K NpaKTH4ecKoii padore:
JInst 3a1aHHOM cXeMbl prBoja (Tadauial) BEIOpaTh AIEKTPOIBUTATENb,
BBITIOJTHUTHh KHHEMATUYECKUNA U TMHAMUYECKHUI pacyeT MpUBO/IA.
XoJ BbINOJHEHHUS Pa0d0ThI
1.3anucarsb 3aaHue, BHIOpAaTh KHHEMATHUECKYIO CXEMY U UCXOJHBIC IaHHBIC B
COOTBETCTBHUHM C BapuaHTOM (Tabnuna 1)

Tabnumal- BapuaHTsl 3a1aHUii K MPAKTHYECKOMN paboTe

MoniHocTs Ha Yacrora BpanieHus
Neri/mt BBIXOJI€ IPUBO/IA, BBIXOJHOI'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"—““':‘]

[u—
18 4,5 110 | _
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 JIEKTPOABUTATEND.
2.1.0npenemutes KI1/] npuBoga n=nt-n-n-n, (1)

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

nap MOAIMIUITHUKOB /Tabmn.2/
Tabnuma 2 - 3nauenus KIIJl mexanndeckux nepenaq
Tun nepenaun 3akpbITast OTtkpbiTas

3ybuaras:

[WTHHIPAYECKAsT 0,96..0,97 0,93...0,95

KOHHYECKAs 0,95...0,97 0,92...0,94
Hennas 0,95...0,97 0,90...0,93
Pemennas:

MJIOCKUM PEMHEM 0,96...0,98

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

[Ipumeuanus: 1. IloTepu B MOAMUIHUKAX HA TPEHUE OLIEHUBAIOTCS CIEAYIOIIUM
KO3 duUIIMeHTaMH: JIJIsl OAHON Hapbl MOAIIUITHUKOB CKOJIbKEHUSI IpUHUMAaKoTCs Mec=0,98...0,99.
2. Ilorepu B MmydTe npuHUMaroTcs Nu~0,98

89




a,b,C,e- KoJIMYeCTBO COOTBETCTBEHHO IIEHHBIX, PEMEHHBIX, 3y04aThIX, Mepenad,
nap MOIITUITHHKOB.
Ipumeuanue: coctanistonue Gopmyds (1) ompenensroTcs B 3aBUCUMOCTH OT KUHE-

MaTHYE€CKOM CXEMBbI IIpuBOaA.

2.2.0npenenuts TpeOyeMyro MOIIHOCTD ABurarens, kBr - P, = P (2)

n
2.3.0npenenuth BO3MOXKHOE TIepeJaTOYHOE OTHOIIIEHHE TTpuBoja  /Tadu.3/
Ugos= UsUpUy, (3)
Ta6nuna 3 - PekomeH1yemMble 3HaUCHUS TIEPEIaTOUYHBIX OTHOIICHHMA

3akpeIThIe 3yOUaThie iepeaaun (PeIyKTOphl) OJHOCTYIICHYATHIE ITMIMHAPUIECKHE U
konunueckue (FOCT 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
3Hauenud 1-ro paga CJICAYCT NPCANOYNTATh 3HAYCHUSAM 2-ro paaa.

3aKpbIThie YEPBAYHBIE IIEpeadun (PELyKTOPbI) OHOCTYIIEHYAThIE JIJIS UEPBSAKA C YUCIOM
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 psijia cienyer NpearnoYuTaTh 3HaYeHHUSIM 2-T0 psja.

OTkpeIThIe 3yOuaThie nepenaun: 3...7, 3aKpheIThie 3y0uaThie nepenavu: 3...6.

Ilennsie nepemaun: 2...4

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

I7Ie U, - IEpelaTOYHOe OTHOIIIEHUE 3y0UaTol nepeiayu;
Up — IIepenaToyHOe OTHOLIEHUE PEMEHHOM IIepeiauH ;
Uy, — IepeJaTOYHOE OTHOIICHUE IIETTHOM Tepeaun
Ilpumeuanue: coctasistonue GopMybl 3 ONPEACISIIOTCS B 3aBUCUMOCTH OT
KMHEMaTHUYE€CKON CXEMbI MPUBO/IA.

2.4.0npenenutsh BO3MOXKHYIO YaCTOTY BpallleHUs Bajla ABUTATENs

Neosn= Nepix u603M(4)
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Tabnuua 4 - JIBurarenu acCHHXpOHHbIE KOPOTKO3aMKHYThIE Tpex(da3Hbie cepuu 4A 00MIETPOMBIIIIIEHHOTO TPUMEHEHMUS;

3aKpBIThIC, 001yBacMbIE. :

CUHXpOHHAs YaCcTOTa BpAIICHUSA, 00/MUH
3000 1500 1000 750
- s ] z
= < = = c
s
R 2 2 g =
325 5 5 g 5
ES e = = gz =
5 Twun nBurarens 5 = Twun nBurarens 5 = Tun gBurarens = = Tun nBurarens 5 =
s =€ =g £'8 =g
3 5 g 5
E jes} st jost
=~ = =
E = S =
o ) o
= T = a
0,25 4AAMS56B2Y3 2760 4AAMG63A4Y3 1370 4AAM63B6Y3 890 4AM71B8Y3 680
0,37 4AAMG63A2Y3 2740 4AAM63B4Y3 1365 4AM71A6Y3 910 4AMSB0A8Y3 675
0,55 4AAM63B2Y3 2710 4AM71A4Y3 1390 4AM71B6Y3 900 4AMB0OB8Y3 700
0,75 4AMT1A2Y3 2840 4AM71B4Y3 1390 4AMB0OA6Y3 915 4AM90bASY3 700
1,1 4AM71B2Y3 2810 4AMS0A4Y3 1420 4AM80B6Y3 920 4AM90bB8Y3 700
15 4AMEB0A2Y3 2850 4AM8B0B4Y3 1415 4AMI90b6Y3 935 4AM100b8Y3 700
2,2 4AM80B2Y3 2850 4AM90b4Y3 1425 4AM100b6Y3 950 4AM112MAS8Y3 700
3,0 4AM90b2Y3 2840 4AM100S4y3 1435 4AM112MA6Y3 955 4AM112MB8Y3 700
40 4AM100S2y3 2880 4AM100b4Y3 1430 4AM112MB6Y3 950 4AM132S8y3 720
55 4AMI'00b2Y3 2880 4AM112M4Y3 1445 4AM132S6y3 965 4AM132M8VY3 720
7,5 4AM112M2VY3 2900 4AM13254VY3 1455 4AM132M6Y3 870 4AM160S8y3 730




2.5.BeiOpath cTaHAapTHBIN JIEKTPOIBUTATEIb /Tabnuua 4 /
Ilpumeuanue: Tlpum BBIOOpE nBHraTeias HEOOXOAWMMO CIICIOBAThH

PEKOMEHIAIUSM:

- Pye > Pupos (momyctumas neperpyska a0 5%)
- YacTOTy BpalleHUsl IBUTATEIS HEOOXOAMMO MPUHUMATh TaKUM OOpa3oM,
9TOOBI TEpeJaTOYHbIC OTHOIICHMS Tepeaad MPUBOJA OKa3aduch HamOojee
panuoHanbHbIMU. [Ipu 3TOM HEOOXOAUMO Yy4YecTh, JABUTATENIM C OOJBIION
(V) (v -1 (v V)
gacToTtoi BpamieHus (cuaxpoHHOW 3000 MHH™) WMEIOT HU3KUN padouunit
pecypc, a aBurareiu ¢ yactoroi 750 mun! BecbMa meramnoemku IlosToMy uX
6e3 0co00i1 HEOOXOTUMOCTH MPUMEHSITh HE PEKOMEHTyeTCS;
- HEOOXOAMMO BBIOpATh CIEAYIOMIME XapaKTEPUCTHUKH JIBUTATEIIA:
- Py, kBm
-1
-Nos MUH
3.BBINOJHATE KWHEMATUYECKUN pacueT NPUBOJA

3.1. OHpGIICJII/ITI) nepcaaTo9YHoC OTHOICHUC ITPUBOAA

u=1%(5)

aix
3.2.IIponsBecty pa30MBKY MEPEIATOYHOTO OTHOIIECHUS IO CTYIICHIM
3.2.1.Ha3HauyuTh MepeaaToyHoe OTHOIIEHUE 3y0uaToi nepenaun (Us;) B
cootBercTBuM ¢ ['OCT 2185-66 /Tabn.3/
3.2.2. PaccunTaTh nepenaToyHoe OTHOLIEHUE OTKPBITOMN nepeaauu (peMEeHHON
WJIU LIETTHOM )
Upn=U/Usy  uau Upg=UlUsy (6)
3.3.0mpenenuTh YacTOTy BpalleHUs BAIOB IPUBOAA N, MUH® C
Y4ETOM KHHEMAaTUYECKON CXEMBI

3.4. OnpenenuTs yrioBblE CKOPOCTH BalIOB IPUBOJA, C

o =7nn/30 (7)

4. BBIOMHUTH JUHAMUYECKUN pacyeT MpuBoOja
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4.1.0npenenuth MOIIHOCTh Ha BajlaX MPUBOJA (C yUETOM BEIMUUHBI Pypos U
HOTEPh MOLTHOCTH B TE€X 3JIEMEHTaX MPUBOJA, KOTOPbIE PACIIOI0KEHBI HA IIyTH
nepeiaydl MOIIHOCTH OT JIBUTATElNs IO pACCMaTPUBAEMOTO Bajia).

P=P,.-m, kBm (8)
4.2.0Onpenenuth BEIMUHUHY BpalarolIMX MOMEHTOB Ha BajlaX MPUBO/IA,
M = P-10%w, um (9)
5. ChopmynupoBaTh BBIBOJ 11O paboTe.
6.0TBETUTH HA KOHTPOJIbHBIE BOMPOCHL:
1).IlepeuncnuTe KHHEMAaTUIECKUE XaPAKTEPUCTUKN MEXaHUUECKOH IepeIayu.
2).IlosicauTe (DU3MYeCKUil CMBICT TMEPEAATOYHOTO OTHOIICHHWS W 3aIHIIATE
dopMynBl AN €ro OMpeneieHHs 4Yepe3 KUHEMAaTHUeCKhe W TeOMETPHUYECKHE
napaMeTpbl BEAYIIET0 U BEIOMOIO 3JIEMEHTOB.
3).Kaxk onpenensiercst nepeaTrouHoe OTHOMIEHHE MHOTOCTYIIEHYATOTO MPUBOA?
4).BeiOepuTe COOTHOIICHHE MEXKAY T€OMETPUYCCKHUMH, KUHEMAaTUYCCKUMHU H
CIWJIOBBIMM TapaMeTpaMH BEIyIIEro M BEJOMOIO 3JIEMEHTaMH 3y04aroro
peaAyKTOpa: a) u>1 6) 21> 2o B) W1 > W» F) Pi>P, I[) M:> M,
u<l 21<2; Wi < W, P1< P2 Mi< M;
5).Ilepeuncinre CHIIOBBIE XapaKTEPUCTUKN MEXaHHUECKOM Tiepeaun?
6).ITosicaure Qusmueckuit cmpicn KIIJ w 3amummre  dopmyry €ro
oTpesieNIeHUs Al MEXaHUYECKOTo MPUBOa?
CTpyKTypa 0T4eT N0 NpPaKTU4ecKoil padore
1.Homep u Ha3BaHue paboThI
2.11emns:
3. 3aiaHue K MpaKkTUYEeCKOil paboTe

4 KuHemaTruueckasl cxema IpHBo/Ia.

5.Ucxonusie nanuwie: P,x= , kBm

— -1
ngblx- - ,MUH

6.Bw100p snexTpoaBuUraTes.
6.1.0npenenenue KIIJ mpuBoaa

6.2.0npenenenue TpeOyeMoil MOITHOCTH JIBUTATENS
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6.3.0npeneneHne BO3MOXKHOTO MEPEIaTOYHOTO OTHOLIEHUS IPUBOA
6.4.0npeneneHne BO3MOXKHOW 4YacTOThI BpaIllEHUs Bajla IBUraTels
6.5.Be100p cTaHAapTHOTO AIIEKTPOABUTATEIIS

/. KuHematndeckuil pacueT MpuBoJa.

7.1.0npenenenne GpakTUIECKOrO MEPEeJaTOYHOTO OTHOLICHHS MPUBOA
7.2. Pa30uBKa nepeJaTouHOro OTHOLIEHUS MO CTYIEHAM
7.3.0npesienienre 9acTOThl BPAIEH s BAJIOB PUBOJIA, MAH

7.4. Onpenenenune yrioBoi CKOPOCTH BaJIOB IPUBOJA, 'L
8./IluHamMuyecKuit pacyeT MpuBoa.

8.1. Onpenenenne MOIIHOCTH Ha BajlaX MpuBoja, KBT

8.2. OnpeneneHue BpalIarOIMX MOMEHTOB Ha Bajax MPUBOAA, HM

Tabnuua 5 - Pe3ynbrarhl pacuera

Ban

[TapameTp 3yOuaToii nepenayn OTKPBITOM TIepenauun

BEYIIMI BEJIOMBII BEJIYILIAN BEJIOMBIN

Ilepenarounoe
OTHOIIICHHE U
YacroTa
BpamieHust N,
MHH
Vrnosas cko-
pOCTh, M, ceK™
MOIIHOCTB,

kBT

Bpamaromuii
MOMEHT, HM
9.Br1BOJ 10 padoTe:

10.0TBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

IpakTnueckas padora Ne 15
Ha3panue npakTH4ecKoi padoThl: M3ydeHrE KOHCTPYKIIMH HJIHHIPAYIESCKOTO
penaykTopa
Ileny: w3ydeHUE KOHCTPYKIMH IWJIWHIPHYECKOTO PEAyKTOpa, 3HAKOMCTBO C

MOPSIAKOM COOPKM U Pa300pPKU PEAYKTOpa, M3MEPEHHUE OCHOBHBIX TabapUTHBIX,
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PUCOCTUHUTEIBHBIX U TEOMETPUIECKUX Pa3MEPOB, pacyeT OCHOBHBIX MapamMeTpoOB
3yOUaToro 3arerieHusI.
Mamepuanvhaa  6aza: UWIMHIPUYECKUA  PEAYKTOp, Tae4yHble  KIIOYH,
MITAaHTCHIIUPKYJIb, THHEHKA.
Ymenusa (s1emenmot):-BpiOUpaTh I€TANU U y3JIbI HA OCHOBE aHAJIM3a UX CBOMCTB
JUTSI KOHKPETHOTO TIPUMEHCHHST,
-4UTaTh KHHEMATHUECKNE CXEMBI;

-HCTIOJIL30BaTh CIPABOYHYIO 1 HOPMATUBHYIO TOKYMEHTAITUIO

3nanusn: (axmyanuzayus)- OCHOBBI IPOCKTHUPOBAHUS COOPOYHBIX CTUHMII;

-OCHOBBI KOHCTPYHUPOBAHHA.

Teopernuecknii MmaTepual
PenykTop —3T0 3aKpeITast MEXaHUYECKas [epefada, CiayXKamas i nepeaadn

BpalllEHUs OT BEAYLIEro Baja K BEIOMOMY C IIOHMKEHUEM CKOPOCTH U MOBBILIECHU -
€M BpaIIaoIIEr0 MOMEHTA, IEPEIATOYHOE OTHOLIEHHWE B PEAYKTOPE —BEINYMHA
[IOCTOsIHHAA. B 3aBUCMMOCTH OT BHUJa BXOJAIIMX B HErO Ilepefad CyLIECTBYIOT
3yO4arble, YEPBSIYHbIE PETYKTOPHI.

3y0yaThie peAyKTOPhI HALIUIM [IMPOKOE MPUMEHEHHE B MAIIMHOCTPOUTEIHHOM
o0opynoBaHuu. B 3aBucuMocTH OT BUJIa UCIOIB3yEMOM NIEpeIaun pa3inyaroT -
JUHAPUYECKHUE PELYKTOpa ¢ IPsIMO3yObIMHU, KOCO3yObIMU, IIEBPOHHBIMU Mepeiava-
MU U KOHUYECKHUE PELYKTOPHI.

B 3aBucuMOCTH OT pacoyioKEHHs BEAOMOI0 BaJla B IPOCTPAHCTBE PELYKTOPBI
BBIITYCKAIOT B TOPU30HTAJIBHOM U BEPTUKAJIBHOM HUCIOJHEHHUH; B 3aBUCUMOCTH OT

YHCia CTyNEHEeH pa3IndaoT OJJHO- U MHOTOCTYIIEHYAThIe PEIYKTOPHI (PUCYHOK 1).
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Pucynoxk 1 - KunemaTuueckue cxembl HIUITUHAPUUECKUX PEAYKTOPOB.
OCHOBHBIMU 3JIEMEHTAMH IIWJIMHIPUYECKOTO PEIyKTOpa (PUCYHOK 2) SIBISIETCS
UMJIMHApUYEcKas 3yOuaTas nepenaya, HOMEIEHHAs B JINTOM Kopiryce 3 ¢ pa3beM-
HOM KpBIIIKON 9, TUHUS pazbeMa KOTOPOM COBMAAAET C OCSIMHU BaJlOB 9, HA KOTOPHIE
yCTaHOBJICHBI 3y0uaThie kojeca 4, 15. KpelIiika peykropa K KOPITyCy KPErnuTcsi C
MTOMOIIBIO 601TOB 6, COOCHOCTB THE3/I MOIIMITHUKOB B KOPITYCE W KPBITITKE
OCYIIECTBJISIETCS C TOMOIIBIO IBYX KOHUYECKUX mTrudToB 13.

Bpamaromuii MOMEHT OT 3y04aThIX KOJIEC K BajaM U HA00OpOT OCYIIECTBIIS-
€TCs C TOMOIIBIO IITIOHOK WJIM MUTHIIOB. Basbl ycTaHaBIMBAIOTCS HA MOAMIUITHUKAX
KaueHus 2, BLIOOP TUIIa KOTOPHIX 3aBUCUT OT BUA 3y0OUaToi nmepeaayn, BO3SHUKAO-
el B nepeiaue Harpy3ku U TpeOOBaHUM, MPEIBABISIEMbIX K dKECTKOCTH YCTaHOB-
ku BasioB. OceBasi (puKcaIysi MOIIUITHUKOB OCYIIECTBISETCS (PIIaHIIEBHIMU WUITU

BPE3HBIMU KpbIlIKaMul 1 HA0OpPOM MeTaUIMYECKUX MPOKIaaoK 14,
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Pucynok 2 - PenykTop UIMAUHAPUYECKHUM 3yOUaThIii
CMma3ka 3aleruieHus: OCYIIECTBIISIETCS TOTPYKEHHEM 3y04aToro KoJjieca B Mac-
JISTHYIO BaHHY Ha OMpPEJIeJICHHYIO TITyOrHY, a IOIIUITHUKOB (Yalle BCEro MpH He-
OOJIBIIUX CKOPOCTSX) — MACJISIHBIM TYMaHOM, 00pa3yroIMMcst pu pa3OpbI3TuBa-
HUU Maclia. J{Js 3a1MBKU Maciia ¥ KOHTPOJISL COCTOSTHUS pab04YMX MOBEPXHOCTEN
3yOuaThIX KOJIEC B KPBILIKE PELYKTOPA MPEYCMOTPEHO CMOTPOBOE OKHO, 3aKPBHITOE
KPBIKOM 11; 1711 KOHTPOJIA ypOBHS M KaueCTBa CMa3KH MPETyCMOTPEH KE30BBIN
Macioykasarenb 16; s cuBa CMa3KH B KOPITyCe peyKTopa UMEETCsl OTBEPCTHUE,
3ariylieHHoe pe3b00BoM MPOOKOH 1 7. 171 TPAaHCTIOPTUPOBKHU MPETyCMOTPEHBI PhIM-

oonteIl2.
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1.3amMeputh rabapuTHBIC, TPUCOCIMHUTENBHBIE pa3MePbl PEAYKTOPA,

3ajaHne K NpaKTH4ecKoii padore:

reoMeTpUUYecKre mapaMeTpsl 3y0uaToi mapsbl.

2. IlpousBecTu pa300pKy peayKTOpa, U3YUUTH €r0 KOHCTPYKIIHIO.

3.0npenenuTs reoMeTpUYecKUe pasmMepbl 3y0UaToi mapsbl.

4. TIpousBecT COOPKY peayKTOpA.

Xoa BbINOJTHEHUST PA0OThI

1. 3anucaTh 3aaHne K MPAKTHYECKOM padoTe.

1. BeiuepTuTh KHHEMAaTUYECKYIO CXEMY PEIYKTOPA.

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

Pe3ynbpraTel 3aHecTu B Tabiuiy 1.

Ta6numa 1- 'abapuTHBIC 1 MPUCOCTUHUTEIIBHBIE pa3Mephl PEIyKTOpA.

O6o3nauen | Benuu
Neri/mn HaumenoBanue pazmepoB
ue uHa
T'abapumnvie
1 Jnuua L3
2 [lIupuna B
3 | Beicora H1
Ipucoeounumenvhoie
1 | Iuamerp GBICTPOXOIHOTO Baia di
2 Brutet 6bICTpOX0HOTO Bania I1
3 | AuMeTp TUXOXOJHOTO Baja d2
4 | BbUIET TUXOXOAHOTO Baja I2
5 PaccrosiHre oT OnopHOI MOBEPXHOCTH HUXKHETO (haHIa 10 JTMHUH H
pa3beMa peayKkropa

7 Me:xoceBoe paccTosiHUAE aw
8 TonmmHaa HIOKHETO (IIaHIa H
9 JlinHa ONOpHOI MOBEPXHOCTH HIKHETO (praHIa L7
10 | PaccrosiHme MeXIy OCSIMH OTBEPCTHIA IO PyHIaMEHTHBIE OOITHI Ay

A
11 | Auametp oTBepcTHii Moa GyHIaMEHTHbIE OOJITHI ds
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Pucynox 3. — I'abapuTHBIC U TPUCOCTUHUTEIBHBIC Pa3MEPhI PEIYyKTOPA.

Ly

1

4. PenykTop pa3o0paTh U ONKCATh MOPSIIOK pa300pKH.
5. 3aMepuTh reOMeTpUIECKUE MapaMeTphl IMEeCTEPHH U Kojeca. Pe3ynbrarsl 3aHecTu
B TaOnuIry 2.

Tabnuua 2 - 3amepsieMble TeOMETPUUECKHE TapaMeTphl 3y0UaToi mapbl

Neni/mt HaumenoBanue O6o3HaueHue Benmuunna
1 Yucio 3yObeB MECTepHH Z1
2 UYucno 3y0beB Koseca 22
3 JlnaMeTp BBICTYITOB MICCTEPHH da1
4 | Hlupuna BeHIa Kojeca b2

6. Paccunrarh reomeTpuyeckre napaMeTpsl 3y0uaTon nepeaaun:
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6.1mepenaTouHOE OTHOIIEHKE u=-2%

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

CO CTaHJAAPTHBIM PSIIOM HOPMAJIBHBIX MOJyJICH:
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;

6.4.1mamMeTp BBICTYTOB MIECTEPHU da1 =d; +2m

6.5.1MaMeTp BIAIUH MICCTCPHU dp = 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 3aMepEHHBIE U PACUETHBIE TapaMETPhI B TA0JIHULLY 3.
Tabnuma 3 - CpaBHUTENbHBIN aHAIN3 3aMEPEHHBIX U PACUETHBIX T€OMETPUUYECKUX

IIapaMeTPOB JIEMEHTOB 3y0UaTOM Mapsl

IMapameTrpbl (o PY ao

3amepsiembie

PacuétHrlie

8.BBINTOTHUTHL CPAaBHUTEIBHBIA AHATIN3 3AMEPEHHBIX U PACUETHBIX MAPaMETPOB

pac. ___ 3am.
-100%= Aa,=%e——Zo .100%=

dz o
9. IlpousBectu COOPKY PEAYKTOPA U MOCIEAOBATEIHLHOCTh COOPKH 3aHECTH B OTUET.
10. Caenatpb BBIBOJ IO padoTe.
11. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHL.

1). Ha3BaTh rabapuTHbIC pa3Mepbl peayKTopa.

2). Ha3Bath 1 00BSICHUTH Ha3HAYCHUE TIPUCOCIMHUTEIBHBIX Pa3MEPOB
peayKropa.

3). Kakum 00pa3oM oCyIecTBIsIeTcsl 0ceBas (UKCAIHs MOIIUITHAUKOB KaueHHSI.
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4).Kak 10CcTHraeTcss COOCHOCTh OTBEPCTHH MO OIIUITHUKU B KOPITyCe U
KPBIIIKE peayKTopa?
5). HazoBuTE KOHCTPYKTHBHBIE 3JIECMEHTBI PEYKTOPA ISl 3aJIMBKH, CIIMBA U

KOHTPOJISL YPOBHS CMa3Ku B PEAYKTOPE.

CTpyKTypa 0T4éTa 10 NPpAaKTHYeCKOi padoTe

1.Homep u Ha3zBaHKE paObOTHI.
2.1lenb:

3.MarepuanbpHas 6aza:

4. KunemaTtuueckasi cxeMa peaykropa

5. 3amepsieMble rabapuTHbBIE U IPUCOECTUHUTENBHBIE Pa3MEPHI.

7. Ilopsiok pa30o0pKH peayKTopa.

6. 3amepsieMble TEOMETPUYECKHE ITapaMeTphl 3y0UaTOi Mmapsl.
/.PacyeT reoMeTpHUECKUX apaMeTPOB 3yOUaToro 3arerieHusl.

8. CpaBHUTEIBHBIN aHAIIN3 PACUYETHBIX U 3aMEPEHHBIX apaAMETPOB.
9. Ilopsanok cOOpKU peayKTopa.

10. BeiBoa mo pabore.

11. OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

IIpakTuyeckas padora Nel6.

HasBanue npaktuveckoit padorsi: [lon0op 1 pacuer NOAMIUITHUKOB KaYyeHUs
Heab: popmupoBanue ymMeHui noadoopa v pacuera NOAIIMITHUKOB KaueHus
Ymenus:.(onemenmol ):-BBIOMPATH IETAU U y3JIbI HA OCHOBE aHAJIN3a UX CBOWCTB
JUTsl KOHKPETHOTO IIPUMEHEHHS],

-HCIOJIB30BATh CIIPABOYHYIO U1 HOPMATUBHYIO JOKYMEHTALUIO
3nanusn: (axmyanuzayus)—MeTOIMKA BHITOTHCHHUS OCHOBHBIX PAaCUeTOB MO JACTAJISIM
MalluH;
- METOJIMKA ONPEACIICHUS CTATUYECKUX U TMHAMUYECKUX HArPy30K Ha DJIEMEHTHI

KOHCTPYKLIMH.
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Teoperuuyeckuii Mmarepuas.
[ToqmMNHUKN KaueHUS SBIISIIOTCS OMOPOM JIJIs BPAILIAIOIIUXCS BAJIOB U OCEH.
[ToamMUHUKY Ka4eHUsI COCTOSIT U3 BHYTPEHHUX Y HAPYKHBIX KOJIEI], TEJ KAUCHUS

U cernapaTopoB, OTACIISIOIINX TeIa KaUeHUs APyT OT ApYyra.
[ToammImHNKY KaueHus KI1acCUPUIUPYIOTCS:

1.7Ilo socnpunumaemoii nacpyske:

-paouanbHvle NOOWUNHUKY — BOCIIPUHUMAIOT TOJBKO paguajbHYI0 Harpys3Ky
(pOMUKOMOAIIUITIHUK C IUWIMHIPUYECKUMHU POJUKAMHU) WIM PAAUAIBHYIO U
HEKOTOPYI0O  OCEBYIO  Harpy3ky  (IIApUKOMOAIIMIIHUKK  OJHOPSAHBIE |
POJMKOIOAIIMITHUKY C IWIMHIPUYCCKUMH POTUKAMH);

-ynopHble NOOWUNHUKY - BOCIIPUHUMAIOT TOJIBKO OCEBYIO HAarpy3Ky;
-PAOUANIbHO-YNOPHbIE U YHOPHO-paoduaibhvie NOOUWUNHUKY — BOCTIPUHHUMAIOT
paauaibHYyl0 M OCEBYIO HArpy3ku, NOpuU4YEM oOJiajaromeid MOKeT OBbITh Kak

paauanbHas (paguanbHO-YIOPHBIE), TaK U OceBast (YIIOPHO-pagualibHbIC) HATPY3KH;
2.n0 gpopme men KaueHus:
-wapukosyie (Teaa Ka4eHUs! — [APUKH)

-pPOJIUKOBblE (Tena Ka4CHUA — POJIMKH: KOPOTKHC HUJIMHAPHUICCKHUC,

WUroJibuaThlie, BUTHIC, KOHUYECKHUE, OOUYKOOOpa3HBIC)

3.n0 eabapumam u Ha2py304HOU CNOCOOHOCMU PATUIAIOT TTOIITUITHUKH

pa3HBIX cepui

4.no uucny psi0os men Kawenust: OTHOPSAHBIC, IBYXPSATHBIC, MHOTOPSTHBIC;

5.n0 mouHocmu U320Mmosnenus YCTAaHOBJICHBI CIICAYIOIINE KIacChl TOYHOCTH (B

Mopsiike MOBbIMIeHUsT TOYHOCTH): 0, 6, 5, 4 u 2. Haubosbliee nmpuMeHEHHE B

00111eM MaIIMHOCTPOSHUH HAXOJAT MOIIMMITHUKN Ki1acca (0 (HOpMaIbHBIM Kjlacc

TOYHOCTH) — B YCIIOBHOM 0003HAYE€HUH HE YKa3bIBAIOT.

Kpamkue xapaxmepucmuku 0CHO8HbIX MUNOE NOOUWIUNHUKOE KAYEeHUA
1. lllapuxonoowuntuk paouaibhslii 0OHOPSIOHbLL
MoskeT BOCHPHHHMMATh HE TOJIBKO paJHalibHbIC, HO W OCEBBIC HATrPY3KH,

JIEHUCTBYIOITHE B 000MX HAMpaBIEHUAX U He npeBbimatoT 70% HEHCIOIb30BaHHON
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JOIYCTUMOM paJinaabHON HArpy3Kku (T.€. pa3HOCTU MEXAY JOIMMYCTUMOMN B JaHHBIX
YCIIOBUSX U JACHCTBYIOIIECH paguaibHBIMU Harpy3kamu). Jlomyckaer nepekoc Ha-
PYKHBIX KOJIEL] OTHOCUTENIbHO BHYTpEeHHUX He Oonee 10°...15°. Haubonee pacr-
POCTpaHEHHBIA U AEWIEBBIN MOAIIUITHUK, KOTOPBIM UMEET CPABHUTEIIBHO MATYIO U
PaauaIbHYIO U OCEBYIO KECTKOCTD, [I03TOMY HE PEKOMEHIYETCS I IPUMEHEHUS B

y37ax, TpeOYyIOMHUX TOYHYIO (PUKCAIUIO BAJIOB.

2. lllapuxonoowunruxk paouaivHolll 08YXpsOHbILL ChepuyecKull (Camoycmanas-

JUBAIOWUTLCSL).

BocrpuHuMaeT B OCHOBHOM paJUalIbHYIO Harpy3Ky, HO MOKET BOCIIPUHU -
MaTh OJJHOBPEMEHHO B 000MX HAIPABJICHUAX HE3HAUNTENbHYIO (20% OT HEUCHOb-
30BAHHOM JOITYCTUMOM paJInajbHOI) OCEBYIO HArpy3Ky. [lonmyckaeT 3HaunTENbHbIE
Ie-peKOChl BHYTPEHHUX KOJIEl] OTHOCUTENbHO HapyKHbIX (10 2°...3°). Ilpumenser-
Cs1 111 HE)KECTKMX BAJIOB U B Cllydae He 00eCIeYeHNs HauleXkKallleld COOCHOCTH OT-

BEPCTUN KOPIYCOB.

3. PonuxkonoOwunHux paouaibHulil ¢ KOPOMKUMU YUTUHOPUYECKUMU POTUKAMU.
BocnpuHumaer pamualibHyr0 Harpysky. JlomyckaeT pas3aenbHbIi MOHTaX
BHYTPEHHETO (C KOMIUIEKTOM POJUKOB) M HAPYXKHOTO KOJIbIIA TOMAIIUITHUKOB.
O6nagaer OoJibllIeM pagHaIbHOM  TPY30MOABEMHOCTBIO, Ye€M  pajuaibHbIN
mapukonomunHuk. O4YeHb 4YyBCTBUTENIEH K MepekocaM oceit kojen. TpeOyer
KECTKUX BaJIOB U BBICOKOW COOCHOCTH MOCAJOYHBIX MECT.
4. PonukonoOwunHuk paouanbHblil U20abYamolil.
BocrnpunuMaet Tosbko paguaibHyto Harpy3ky. OceBoe mojioskeHue Bajia He (huK-
cupyer. MoxeT mpuMeHsThCa 0€3 BHYTPEHHET0 KoJblla. PekoMeHmyeTcs st
MIPUMEHEHUS B y3J1ax, pabOTaONIUX MPU KOJIEOATEIbHOM JIBUKEHUU Bajla U

MIPU MaJIBIX YKcaXx 00opoTa.

Hronpuarble TOAIIMITHUKA BBICOKOH TOYHOCTH MOTYT paboTaTh MpH
CPaBHUTEIBHO BBICOKUX CKOPOCTAX (OKpy»kHasi CKopocTh Basia A0 10-12 m/c).

5. PonuxkonoOwunHuxk paouanbHulil 08yXpsOHbLL.
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Bocrnpunumaer paauaibHyl0O U OCEBYIO HAarpy3ku B 00e CTOpOHBI 10 25%
HEUCIIOJIb30BAHHOM JOMYCTUMOW PaJUaIbHON HArpy3KHu. JlomyCKaeT 3HaUNTEIbHBIN
(2°...3%) mepekoc BHYTpPEHHETO KOJblla (Bajla) OTHOCUTEIHHO HAPYKHOTO KOJIbIA
(kopmyca). OTinMyaeTcs OT IMIAPUKOMOAIIUIIHUKA PATUATIBLHOTO ABYXPSIHOTO
chepuueckoro OousblIeH TPy30NOIBEMHOCTBIO, HO CIOXHEE B HM3TOTOBJICHUU H
JIOPOXKE.

6. Illapuxonoowunrux paouanbHo-ynopHblii.
Bocnpunumaet paguaibHyIO U OCEBYIO HArPY3KU TOJIBKO B OJTHY CTOPOHY.

].IOHYCTI’IM&H OCCBAA HArpy3Ka IJId IIOAIINITHUKA:

-tunt 36000 (o = 12°) mo 70% HeUcnoab30BaHHOM OMYyCTHUMOW paJuaibHOMN
Harpy3Ku;
-tunt 46000 (o0 = 26°) o 150% Hencnoap30BaHHON JOMYCTUMON pajaraibHON
Harpy3Ku;

-tunn 66000 (a

32%) no 200% Heucnosb30BaHHON ITONMYCTUMOW paguanbHOU

Harpy3KH;

1 .Ponuxonoowunuux paouaibHo-ynopHwiti 0OHOPAOHBIU ¢ KOHUYECKUMU
PONUKAMU
BocnpuauMaer paananbHyI0 W OCEBYIO Harpy3Ky TOJBKO B OJHY CTOPOHY.
Ouenp uyBCcTBUTENEH K NepekocaM. [Ipumensiercs B mape. JlomycKaeT peryJInpoBKy
oceBoit urpel. OTIMYaeTCs OT MAPUKOMOAIIUITHAKA PAIUaTbHO-YIIOPHOTO OOJIbIIEH
TPY30MOAbEMHOCTHIO, MAJILIMU TOYHOCTBIO BpAIICHHS W TPEACITbHBIMA YUCITAMHU
000poToB. CTOMMOCTH €ro HIKE CTOMMOCTH IIAPUKOMOAIIMITIHAKA pPaJIAaIBHO-
ynopHoro. JlomyckaeTcsi pa3fenbHbI MOHTaX HapPY>KHOTO KOJIbIIa ¥ BHYTPEHHETO C
KOMITJIEKTOM POJIUKOB.
8. lllapuxonoduwunHux ynopHviii 0OHOPSOHDBLIL.
BocnpuauMaeT oceByro Harpy3Ky TOJIBKO B OJIHY CTOpoHY. [Ipumensercs npu

CPAaBHUTCIIbHO MAJIbIX YHCJIaX O60pOTOB.
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Cucmema ycnoenvix 0003nauenuil NOOUWIUNHUKOB KAYEHUS

O603HavYeHHs MOIIUITHUKOB COCTaBIseTCs U3 OYKB U 1udp (MakcUMalibHOE
KOJIM4YecTBO 1u(p 7), YCIOBHO XapaKTEPU3YIONIMX €ro B OTHOIIEHHWHU pa3Mepa
OTBEPCTHUSI, CEPUU, TUIA U KOHCTPYKTUBHBIX OCOOCHHOCTEH.

[Tocneguue nBe 1Pl 0003HAYEHHsS] yKa3bIBAlOT MmHUGp AHAMETpa
BHyTpeHHEro Koubla: ...00 —d = 10 mm: ... —d = 12 mm: 1 T.1., HaunHas ot 04 (d =
20 MM) 1 KoH4Yas ...99 (d = 495 MM) 3TH HU(PHI YMHOXKAIOT Ha 5, YTOOBI MOJIYYUTh
BHYTPEHHUH AuameTp B MM. Hampumep, MOAMIMIHUK C BHYTPEHHUM IHAMETPOM
115 MM — tudppst 23 u T.10.

Tperbs 1uudpa crpaBa YCIOBHOIO OOO3HAUEHMsI YKa3blBaeT Ha CEpPHUU
MOIIMITHUKOB: 0c000 n€rkas — 1; nérkas — 2; cpenssis — 3; Tsokénast — 4 u T.1.

UetsépTas mudpa ciieBa yKa3plBacT Ha TUITHI TOAIIUITHUKA:

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

2 — pauaIbHBIA MAPUKOBBIN C KOPOTKUMH HUJIMHIPUUECKUMU POITHUKAMU;

3 — paauanbHbIA POTUKOBBINA C(hepuIecKHii;

4 — pailuaIbHBIN POJMKOBBINA C JUTMHHBIMUA HATUHAPUYESCKUMH POJIMKAMU WU

UTOJIBYATHIN;

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

[ — pONMKOBBIN KOHUUECKHUH (paguanbHO-yIOPHBIN);
8 — yIOpHBIiA MAPUKOBBIH;

9 — yropHbBIN POTUKOBBI.

[Iaras w mecras uudppa o0003HAYAET KOHCTPYKTUBHBIE OCOOEHHOCTHU
NOAMMIHUKOB. K KOHCTPYKTHUBHBIM OCOOEHHOCTSIM MOKHO OTHECTH YTOJI KOHTaKTa
[IAPUKOB B PAUAIbHO-YIIOPHBIX MOAIIUIHUKAX, HAJIMYME CTOMOPHON KAaHABKU Ha
OPYXUHHOM KOJIBIIE U T.[I.

bonee mnoapoOHble CcBeOeHUS O XapaKTEPUCTUKE U CUCTEME YCIOBHBIX

0003HaUYEHUN MOKHO HAlTH B CIIELIMATILHOM JIUTEpPATYpE.
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HDMMeDbl YCIIO6HbIX 0003HAYeHUll NOOWUNHUKO8 KAYCHUSL.

D Ioowunnux 210 — MapUKOBBIA pagualIbHbIN, JETKOH CEepHH C BHYTPEHHHUM
nuametpoM 50 mm (10-5 = 50 Mmm), HOpMATTBHOTO KJ1acca TOYHOCTH.
2)[1oowunnux 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 POIMKOBBIA; 1 —

0co00 nérkas cepus; 08 —d =40 Mmm (4—50 =08).

NIloowunnux 4109 — 0 — kimacc TOUHOCTH; 4 — Uroap4aThiid; 1 — 0c000 Iérkas
cepusi; 09 —d =45 mm (% =09).

Pacyer noAIIMIIHUKOB KAYEeHUS .

[ToAmMNHUKY KayeHUsl TEPSIOT pabOTOCIIOCOOHOCTh U3-3a YCTAaJIOCTHOTO pa3py-
IIIEHUS TIOBEPXHOCTHBIX CJIOEB JIOPOKEK KaueHus W Ten KadeHus. [loatomy oHn
PACCUUTBIBAIOTCS HA JOJITOBEYHOCTH PA0OTHI.

[Topsinok mogdopa u pacyeTa MOAIIMITHUKOB KaUCHHUS.
1. Pexomenoayuu no noddoopy muna noOuunHuKos.

B cooTBETCTBHM C YCTaHOBUBLIEHCS MPAKTUKON MPOEKTUPOBAHUS U DKCILTya-
Taleil MallluH TUIT MOAIUIUITHUKA BEIOUPAIOT CIEAySl PEKOMEHIAIUIM:

-JIJIsL OTIOP BAJIOB UMJIMHAPUYECKHUX KOJIEC YAE BCETO UCIIOIb3YIOT IIAPHUKO-
BbIE paJuajbHble MOJIMIHUKYA. [[penBapuTensHO NPUHUMAIOT OAIUUITHUKH
JIETKOU CEpUH;

-KOHUYECKHE U YEPBSIUYHbIE KOJIECA TOJKHBI OBITh TOUHO M JKECTKO 3a(pUKCH-
POBaHBI U MIOATOMY B KaUE€CTBE OMNOP TAKUX BaJOB YCTAHABJIMBAIOT KOHUYECKHE
paanaNbHO-yIOPHBIE MOAIIUITHUKY;

-JIJI OIIOP Baja KOHWYECKOM IIECTEPHU, UMEIOLIEN KOHCOJIIBHOE PACIIOJIOXKeE-
HUE, UCIIOJIb3YIOT KOHUYECKUE PAIUATIBHO-YITOPHBIE MTOAIINUITHAKHY;
-B KQYECTBE OMNOpP YEpPBsIKa — IIAPUKOBbIE PaJIaIbHO-YITOPHbBIE TOAIIUITHUKH;

-JJIs1 OITOP INIaBAOIINX BAJIOB MICBPOHHLBIX NICpCaayd UCIIOJIb3YIOT
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PannanpHple OQIIMITHUKY ¢ KOPOTKMMH LIWIMHIPUYECKUMU POJIUKAMH.
Bo Bcex ciaydasx peKOMEHIyIOTCSl HAaUMHATh MOJ00P MOALIMITHUKOB C JIETKOU
CEpUU U HYJIEBOT'O KJIaCCa 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 jerkasi cepusi.
2.3. Ha3nauaercst TUN MOAIIMITHUKA IO BOCIPUHUMAEMOM Harpy3ke u (opme Tel
KaueHUS.
2.4.CocraBiisieTcss MapKUpOBKa MOAIIMITHUKA, BBIOUPAIOTCSI B COOTBETCTBUHU C
I'OCTowm napameTpsl MOAIIUITHHAKA!
d= D= B= Co= C=
3axaHue I IPAKTHYECKON padoThI
[TogoOpaTh NOJMMIHUKNA Ka4eHHsI 111 BEAOMOTO Bajla peAyKTopa, IpoBe-
PUTH UX Ha JIOJIFOBEYHOCTb, CHOPMYJIMPOBATH BBIBOJI O MPUTOJHOCTHU MOIIUITHHU -
KOB, B CJIy4a€ HENPUTOJHOCTH MOAIINUITHUKOB IPEJIOKUTh BO3MOKHBIE BAPUAHTHI

HNX 3aMCHBI.

Hcexoonwie oannowie:

-4acTOTa BPAIlIEHUS BEIOMOI0 Bajia n = (pesynbmamul pabomor Nel4)
-TUII TIEpEaun: YUTUHOPUYECKas Npamo3yoas
-TraMeTp Tangsbl d, =40 mm

-peakuu CBS3€M B BEPTUKAIBHOM MIIOCKOCTH:

Ry.= Ryc = (pesynrbmamul pabomoi Nel3)
-peakuuu CBS3€M B TOPU30HTAJIBHOU

Rxa= Rx.= (pesynomamuol pabomer Nel3)

-pecypc pabotsl moammnaukoB [L] = 10000 gacos
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XoJ BbINOJHEHHS padoOThI.
1. 3anucath 3aJaHUE U UCXOTHBIE JaHHBIE.
2. IlomoOpaTh MOAMINUITHUKH.
3. CocTaBuTh MapKUPOBKY MOAIINIIHUKA, BEIOpaTh B cooTBeTcTBUU ¢ 'OCToM
D= B= Co= C=

IapaMeTpbl NOAIINITHUKA: d=

4. OnpeaenuTh CyMMapHYyIO paJuaibHYI0 HATPY3KYy B KaXKJI0M omope

R, =,/iRX2+Ry2i,

rae Ry, Ry- COOTBETCTBEHHO peakyy MOJIIUITHIKA B TOPU30HTAIBHOMN U
BEPTUKAIBHOMN IIOCKOCTAX
5.0npenenuTs 3KBUBAJIEHTHYIO HArpy3Ky NIl HauboJiee Harpy>KeHHOW ONOpPHI:
Fos =(XVR; + YF) KKt
rne Fa—oceBas cuna; X, Y —k03(ppUIHMEHTHI COOTBETCTBEHHO PaHalIbHON U

a -

OCEBOH Harpy3o0K, IPHHUMACMBIC B 3aBUCHUMOCTH OT OTHOIICHHUA

r

F
€CIIH v 2> e, TO 3Ha4YeHUS X,Y MPUHUMAIOT 110 Tadiuie 1;

r

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

r

e-K03((HUIIUEHT OCEBOI HArpy3KH, BEIMYNHA KOTOPOTO OMPEEISIETCS B

F
3aBUCUMOCTH OT OTHOILICHMS: C“ o Tabmmie 1, roe Co — cTaTnaeckas
0

I'py30110ABCMHOCTD ITOJIIMITHHUKA.

Ta6nuna 1 - Koadgdunmentsr X,V u € g MapUKOBBIX paguaibHbIX MOITAITHUKOB.

F -<e &>e
a VR, VR, e
CO
Yy X Yy

0,014 2,3 0,19
0,028 1,99 0,22
0,056 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 durment konbia (V=1, eciu BpamaeTcs BHyTpeHHEe KOJIbI0; V=1,2,
€CJId  BpallaeTcs BHEUTHEE KOJBIIO)

Fa —oceBast Harpy3Ka MOJIIUITHUKA,

Ri- cymmapnas paguansHas Harpy3Ka HOIITUITHUKA B KQXKI0W OTope.

Ks — ko3 dunimeHT Harpy3ku /Tabnuma 2/

Tabnuma 2 — 3nauenue kodpdurmenta K

Harpy3ka Ha noamumHuk Ko [Ipumeps! ncnonb30BaHMs

CrokoiiHas 6e3 TOJTYKOB 1.0 Ponuku 1eHTOYHBIX KOHBEMEPOB
Jlerkue TOJYKHU, KpaTKOBpe- [Ipeunsnonnsle 3youartble nepegay,
MeHHas neperpysku 10 125% 1,0...1,2 | Meramiopexylue CTaHKU (KpOME CTPOTraJIbHbIX

HOMUHAJIBHOW HArpy3KH U JTOJIOCIKHBIX ), JIETKHE BEHTHIISTOPHI

YMepeHHbIE TONYKH,
3y0Ouarsle nepenayu 7-oii, 8-0if crenexein
KpaTKoBpeMeHHas neperpy3ka 1o | 1,3...1,5 .
TOYHOCTH, PELYKTOPBI BCEX KOHCTPYKIIUIT
150%H0MHUHaTBHON HATPY3KU

K; —remniepatypHblii K03 uueHT /Tabmuma 3 /

Tabnuua 3 - 3nauenue kodpunrenta K

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

Temnepatypusiii koadduinment, Ky 1,05 1,1 1,151 125|135 |14 | 1,45

6. OnpenenuTh AOITOBEYHOCTh Hambosee HArpy>KeHHOTO MOJIIIUITHUKA.

m 6
(e 10
F 60-n

K8

rac C —AHMHAMHWYCCKasA I'Py30IIOABEMHOCTD BBI6paHHOFO IIOAIIWITHHKA,

N —gacToTa BpalllCHUs Baja

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

7.ChopMynrpoBaTh BEIBOJ] O IPUTOJHOCTH MTOIIHITHUKOB
8.ChopMynupoBatTh BEIBOJ 1O paboTe
9. OTBEeTUTH Ha KOHTPOJILHBIE BOTIPOCHI:
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1).YkaxxuTe KpUTEpHUH 1M0A00Pa MOAIIUITHUKOB KAYCHUSI.

2). 3anummte GopMyITy AJIs ONIPEIEICHUs] SKBUBAICHTHON HArpy3KH C pac-
MHU(PPOBKOIN BXOASIINX BEJINYHH.

3). Kax Bl moHMMaeTe «rpy30moabeMHOCTh TOAIIUITHHKA ?

4).HazoBute (akTOpHI, BIUSIONIME HA TOJTOBEYHOCTH MOIIIUITHHKOB.

5). B 4éM npenMyIecTBo pOIMKOBBIX MOIIIMITHUKOB ITEepe]] IapHKOBBIMU?

Crpykrypa oT4yera nmo padore

1.Homep u Ha3zBaHue pabOTBHI.
2.1lenb:
3.3amanue ¥ UCXOIHBIC JaHHBIC.
4.1Ton0op MOAIIMITHUKOB U MAPKUPOBKA BRIOPAHHOTO MOJIIMITHUKA C YKA3aHUEM
€ro IapaMmeTpoB.
5.0npenaeneHre CyMmMapHOi paiuaibHOM Harpy3Ku B KaXJA0M MOJIIIUITHUKE.
6. Onpenenenre HKBUBAJICHTHON Harpy3Ky B Ka)KJOM MOJLIUITHUKE.
/. OnpezenieHre JOJTrOBEYHOCTH HanOoJee Harpy>KeHHOr0 MOAIIUITHUKA
8.BbIBOA 0 MPUTOHOCTH BHIOPaHHBIX MMOAIIUITHUKOB.
9. BeiBog no pabore.

10. OTBeTHI Ha KOHTPOJIBHBIE BOTIPOCHI.

Kpurepuu oueHuBaHusi BHINOJTHEHUS NIPAKTHYECKHUX paldoT.

Ne n/n Kpurepun onenuBanus Onenka

BoinonHenue pabotel 0e3 omuboK B MOTHOM
1 COOTBETCTBUH C METOJIMYECKUMHU pEKOMEHAAUSIMU 0€3 5 (OTJIMYHO)

IOMOIIHN INpCHIOJAaBaTCIId

Brmonaenne pa6OTI)I B ITOJITHOM COOTBETCTBHUHU C

MCTOANUYCCKUMHU PEKOMCHAAINAMU C HECYIIECT-
2 4 (xoporio)
BEHHBIMU OIIMOKAMU, UCTIPABICHHBIMU CaAMOC-

TOSITEIIBHO
BrinonHenue paboTbl B OCHOBHOM B COOTBETCTBHUU C 3
3
METOANYECKUMU PEKOMEHJALUSMHU C HECYILIECTBEH- (YIOBIETBOPUTEIHHO)
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HBIMHA OIHI/IGKEIMI/I, HCIPAaBJICHHBIMU C ITOMOIIBIO IIPC-

moaaBaTcid.

JIMTEPATYPA

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

cootBercByrommMu 'OCTamu Ha eranu, y3Jbl U COEUHEHUS.
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