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1 TemaTuka u cogep:KaHue BUOB CAMOCTOSITEJIbLHON padoThI

TeMoll KypCcOBOrO NPOEKTUPOBAHUS ABISACTCS «AHAIU3 M CHUHTE3 MEXAHU3MOB
CIIO)KHOM TEXHUYECKOM CHUCTEMBI» M MPEAyCMaTpPUBAET KOMIUIEKCHOE HCCIIEIOBAHUE
OCHOBHBIX BHUJIOB MEXAaHHU3MOB, BXOJSIIUX B COCTAaB CTPYKTYPHI CIOKHOW TEXHHUYECKOU
cucteMbl. J[aHHBIM BHJ CaMOCTOSATEIBLHOW PAOOTHI COCTOMT W3 JIByX YacTei:
aHAIMTUYECKOU U TpadruecKoi.

AHanmUTHYECKask 4aCTh KypCOBOTO MPOCKTUPOBAHMSI TIPEICTABIISIET COOOM pacueTHO-
nosichutenbHyto 3anucky (PII3) (me menee 50-70 ctp. dopmara A4) comepkairyro
CIENYIOIINE PA3IENbI:

TUTYIBHBIN JIUCT.

Coneprxanue (3agaHue).

1 CTpyKTypHBI! aHATIU3 CXEMbI CJIIOAKHOTO IJIOCKOT0 PhIYaXKHOTO MEXaHHU3MA.

2 MeTpuuecKkuil CUHTE3 KMHEMATHYECKOM CXEMBbI CIO0KHOTO IJIOCKOTO PhIUAXKHOTO
MeXaHH3Ma 0 33/IaHHBIM MapameTpaMm.

3 KunemaTuveckuii aHaian3 CI0KHOTO TIIOCKOTO PHIYaKHOTO MEXaHU3Ma.

4 CuioBoOM aHAIU3 CI0KHOTO TUIOCKOTO PhIYa)KHOTO MEXaHU3Ma.

5 JInHaMUYEeCKH aHAIU3 CII0KHOTO TJIOCKOT0 PhIYaKHOI0 MEXaHU3Ma.

6 AHanu3 U CUHTE3 MPOCTOrO IIOCKOT0 3y04aToro MexaHu3ma.

/ AHanu3 ¥ CUHTE3 CJI0KHOIO IUIOCKOT0 3y04aToro MexaHu3ma.

COucok HCHOJMb30BAHHBIX JIUTEPATYPHBIX HMCTOUYHUKOB (MPHUBOAUTCS MEPEUYCHD
YUTATEIBCKUX aJIPECOB JIUTEPATYPHBIX UCTOYHUKOB, KOTOPHIMU BOCTIOJIB30BAJICS CTYAEHT
IIPH BBITIOJTHEHUH Pa3/Ie)IOB KYPCOBOTO MPOCKTUPOBAHU).

[Tpunoxenue. CD-auck ¢ 371eKTpOHHOMN BepcHeil KypCOBOTO MTPOSKTUPOBAHMS

I'paduyeckas yacTh KypcOBOro MPOEKTUPOBAHHUS COCTOUT U3 TPEX JIMCTOB popmara
A1, conepxkanux rpadudecKkrie MOCTPOSHUS MO CIASAYIOIINM TeMaM:

Jluct 1 ¢popmara Al KunemaTnueckuii 1 ATMHAMUYECKUN aHATU3bI
CJIO’KHOT'0 IJIOCKOTO PhIYaKHOTO MEXaHU3MA.

Jluct 2 dpopmara Al CwiioBO# aHAJIU3 CIIOXKHOTO TIOCKOTO
PBIYAKHOTO MEXaHU3Ma.

JIuct 3 dopmara Al AHaIu3 ¥ CHHTE3 MEXAHNW3MOB C BBICITUMH

KMHEMATUYECKUMU TTapaMHu.
I'padmueckas yacTb KypCOBOrO MPOEKTUPOBAHUS MOCIIE €T0 3alIUThI CKIIAbIBACTCA U
[OJIIMBAETC K PACUYETHO-TIOSICHUTENBHOM 3allMCKE II0CJIE CIMCKA HCIOJIb3YEMBIX
JIUTEPATYPHBIX UCTOYHUKOB.

KYPCOBOE I[IPOEKTHPOBAHUE BBHIIOJIHAETCAH, OPOPMJIAETCAH U
SAHTHITAETCA KAXK/IBIM CTYIEHTOM CAMOCTOATEJIBHO.

2 llopsiioK BHINOJHEHUS Pa3/ieI0OB KYPCOBOI0 MPOEKTHPOBAHUSA

1 Cmpykmyprld AHAJIU3 CIOIHCHO2O0 NJIOCKO20 PbliUadCHOCO0 MeXAHU3IMA

1.1 BBEIYEPTHUTH CTPYKTYPHYIO CXEMY MEXaHH3Ma,

1.2 BeIOpaTh CTPYKTYpHYIO (OPMYITy, COOTBETCTBYIOIIYIO 3a/laHHOM CTPYKTYPHOH
CXeMe MEXaHMU3Ma;

1.3 onpenenuTh BUJI COBEPIIAEMOrO JIBIXKEHUSI U KOJTUYECTBO BEPIIMH MOJIBUKHBIX
3BEHBEB, (PE3yJbTAT MPEICTABUTH B BUE TaOJIHIIbI);
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1.4 onpenenuTh Ha3BaHWE, KIACC, TOJIBIWKHOCTh, BUJ] KOHTAKTAa U 3aMBIKAHUS BCEX
KMHEMAaTHYECKUX Map (pe3yabTaT MPeICTaBUTh B BUJIE TaOIUIIb);

1.5 ompenenuTh BUJ KWHEMAaTHYECKOW IIEMH, BBISBUTH KOJWYECTBO 3SJIEMEHTOB
CTOMKH (YUCIO MPUCOECTUHEHUH MOABUKHBIX 3BEHBEB K CTOMKE);

1.6 o6ocHoBaB 3HaueHUsT KOI(POUIIMEHTOB, OINPEACIUTh IMOJIBIKHOCTh (CTENEHb
MOJIBIDKHOCTH) MEXaHU3MA;

1.7 BBISIBUTH KOJMYECTBO, KJIAcC, BUJ W TOPSAIOK CTPYKTYPHBIX TPYII, a Takxke
YKCJIO ¥ TIOJIBIYKHOCTh TIEPBUYHBIX MEXaHU3MOB (TPYIII HAYaIbHBIX 3BEHBEB);

1.8 copmupoBaTh MOZIETH COCTaBa CTPYKTYPHI U OMPESIUTH KIacC MEXaHU3Ma;

1.9 npoBecTu poBEpKY MOIYYEHHBIX PE3YIbTATOB.

2MempuquKuL7 CUHmMes KUHemMamu4ecCKux cxem CHO0HCHO2O0 NI0CKO20 pPbluUdadINCHO2O
MeXanusma no 3a0aHHbIM napamempam

2.1 BBIOpaTh XapaKTEpHbIE TOYKA MEXaHU3MA M BBISBUTH TPACKTOPUU UX JTBUKCHUS;

2.2 onpeAenuTbh MacIITaOHbIN KO3 PUIIUEHT AJINH;

2.3 IepeBeCTH BCE 3aJlaHHBIE TE€OMETPUYECKUE MapaMeTpbl MEXaHU3Ma, MMEIOIINE
Pa3MEpHOCTh JJIMH, M, B MAaCIITAOHBIN KO3 PHUITHEHT;

2410 TONY4YEeHHbIM 3HAYEHUSIM B BBIOPAHHOM MacIITaOHOM KO3 uLIMeHTe
ONpENENUTh KpailHue (rpaHUYHbIE) MOJOKEHUS BBIXOAHOrO(bIX) 3BEHA(HEB) THUIIOBOIO
MeXaHH3Ma JISKAIEro B OCHOBE CTPYKTYPHI CJIOXKHOTO MJIOCKOTO PHIYaKHOTO MEXaHU3MA;

2.5 000cHOBaB ~ BBIOOp  HAUaJIbHOTO  TOJOXKEHHS,  BBIIOJIHUTH  CHUHTE3
KMHEMAaTHYEeCKUX CXEeM /U1 O0OMX KpaWHuX (TPaHUYHBIX) TIOJIOKEHUN CIIOKHOTO
TUTOCKOTO PHIYaKHOTO MEXaHU3Ma,;

2.6 HauMHAs ¢ BHIOPAHHOTO Hayayia OTCYETA, BHIMOJIHUTH CUHTE3 TUIAH MOJIOKEHUN
IJIOCKOTO phlYaykKHOTro Mexanusma Jiist 12(13) nonoskeHuil HauaabHOTO 3BEHA;

2.7 onpenenuB BENUYMHBI (PA30BBIX YIJIOB paboyero M XOJOCTOTO XOJOB,
BBITIOJTHUTh TPOBEPKY YCIoBUS A(DPEKTUBHON HKCIUTyaTalldd MEXaHU3MOB (IIpU HE
BBITIOJTHEHUH YCIIOBUS IPOBECTH CMEHY HyMEpAIlHH MOJI0KEHUH MEXaHU3Ma);

2.8 ompenenuTh X0/ BCEX IMOI3YHOB U KOX(D(HUIIMEHT HEPaBHOMEPHOCTH CpeaHEen
CKOPOCTH CJIOKHOTO TUIOCKOT'O PhIYa)KHOTO MEXaHU3Ma.

3 Kunemamuueckutl ananus ClodCHO20 NI0CKO20 PolUaAdHCHO2O0 MEeXAHUIMA

3.1 cocTaBUTh BEKTOpPHBIC ypaBHEHUS PaCHpECNICHUs BEIMYUH CKOPOCTEH MEXIY
XapaKTEPHBIMU TOYKAMHU MEXAHU3MA;

3.2 BeIOpaTh MacITaOHBINH KOA(DPUIIUEHT CKOPOCTEH;

3.3 pemiass BEKTOpPHBIE YPAaBHEHMS, BBIIOJHUTH CHUHTE3 IIAHOB CKOPOCTEH IS
3aJJaHHBIX (YETHBIX) [TOJIO)KEHUH HAYaJIbHOT'O 3BEHA;

3.4 ompenenuTh 3HAYEHUS CKOPOCTEH XapaKTepPHBIX TOYEK, a TAKXKE BEIHYUHBI H
HaIIpaBJIEHUs] JIEUCTBUS YIJIOBBIX CKOPOCTEM BCEX 3BEHBEB MEXAHM3Ma ISl KaKJIOrO
MOJIOKEHUST HAYaJIbHOT'O 3BEHA;

3.5 coCTaBUTH BEKTOPHBIC ypaBHEHUS pacTpeieNieHUs] BETUYNH YCKOPEHUH MEXIY
XapaKTepHBIMU TOYKAMU MEXaHU3Ma;

3.7 BbIOpaTh MacIITaOHBIA KOA(DPUIIMEHT YCKOPEHUI;

3.8 pemiass BEKTOpHbIE ypaBHEHHS, BBIIOJHUTH CHHTE3 IUIAHOB YCKOPEHUH s
3aJJaHHBIX (YETHBIX) MTOJIO)KEHUH HAYaJIbHOT'O 3BEHA;
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3.9 onpenenuTh 3HAYCHHSI YCKOPEHUN XapaKTEPHBIX TOYEK, a TaK)KE BEITUYMHBI U
HaIIPABJICHUS JIEMCTBUS YTJIOBBIX YCKOPEHUM BCEX 3BE€HBEB MEXaHU3Ma JUISl KaXKIOro
MOJIOKEHUSI HAYaJIbHOTO 3BEHA.

4 Cunoeoti ananus cioicHo20 NIOCKO20 PoluUasCHO20 MEXAHUIMA

4.1 onpenenyiB 3HAYEHUs] U HAIpaBJICHUS CHIOBBIX (DaKTOPOB, NEHUCTBYIOLIUX HA
3BEHbSI MEXAaHM3Ma, T. €. CHJI TSHKECTH, CUJI U MOMEHTOB Iap CUJI MHEPIIMH, BHITIOJHUTH
CHUHTE3 pacdyeTHOW MOJAenu (CXEeMbl), YCTaHOBUB /I MEXaHW3Ma KBAa3UCTATHUECKOE
paBHOBECHE IS 3a/IaHHOTO MOJIOKEHHSI HAYaJIbHOTO 3BEHA;

4.2 BBITIOTHUTh CUHTE3 JUHAMUYECKONH MOJIETH CIIOKHOTO IUIOCKOTO PBIYaKHOTO
MeXaHU3Ma ISl CWIOBOI'O aHAIU3a;

4.3 BBINMOJIHUThL CHHTE3 IIOBEPHYTOTO IUIaHA CKOpPOCTEH 3aJaHHOr0 (BTOPOTO)
MOJIOKEHUSI HAaYaJIbHOT'O 3BEHA;

4.4 ucionb3yss Teopemy JKyKOBCKOro, IEpPEHECTH BCE CHJIOBBIE (PAKTOPBI C
pacueTHO Mo/ieH (CXeMbl) B OJHOMMEHHBIE TOUKH MMOBEPHYTOTO IJIaHa CKOPOCTEH;

4.5 onpenenuTh 3HaYeHUE CUIIOBOIO YIPABIISAIOIIET0 BO3ACHCTBUS;

4.6 corjaacHO MOJIEIH COCTaBa CTPYKTYPHI MIIOCKOTO PhIUaKHOTO MexaHu3ma (1.1.8)
BBIUEPTUTh B MacmITa0HOM KOd((UIIMEHTe IJIMH CTPYKTYpPHBIE TPYIIbI 3BEHHEB U
NEPBUYHBIM MEXaHU3M JUIsl 33JJaHHOTO (BTOPOro) MOJIOKEHUSI HA4YaIbHOTI'O 3BEHA, a TaKkKe
NPUJIOKUTH K HUM BEKTOpA CHJI U MOMEHTBI Map CHJI, COXPaHss UX HAMPABJICHUE U TUHUU
JIEHCTBHS COTJIACHO PAacYETHOM MoIeNn (CXEMbI) MEXaHU3Ma;

4.7 nnst CTpYKTYpHOU TpynIibl 3B€HbEB 5-4

4.7.1 yCTaHOBUTh  COCTOSIHMSI ~ CHUJIOBOTO  pAaBHOBECHSA, MPWIOKUB K
COOTBETCTBYIOIIIUM  XapaKTEPHBIM TOYKaM HEOOXOIMMBIE BHJbI PpPEAKIUU CBA3EH
KMHEMaTHYEeCKHUX Tap;

4.7.2 cocTaBUTh ypaBHEHNE KHHETOCTATUYECKOTO PAaBHOBECHS;

4.7.3 BBISIBUTH CTEMEHb HEOIMPEACIIMMOCTH U PACKPHITH €€;

4.7.4 BpiOpaTh MacITaOHBIA KOA(M(UIIMEHT CHUJI, BBIIIOJHUTh MEPEBOJ CHUIIOBBIX
(bakTopoB B MacmITaOHbIN KO3((GUIIMEHT CUJT M CHHTE3 TUTAaHA CHJT;

4.7.5 onpenienuTh 3HaYCHUSI PEaKIIUi CBS3CH;

4.8 nnst CTPyKTYpHOU TPYMIBI 3BE€HbEB 3-2

4.8.1 ycTaHOBUTh  COCTOSIHMSI ~ CHJIOBOTO  PABHOBECHsS,  MPWIOKUB K
COOTBETCTBYIOIIIUM XapaKTEPHBIM TOYKaM HEOOXOIWMBIE BHJbI PEAKIUU CBA3EH
KHHEMAaTHYECKHX Tap;

4.8.2 cocTaBUTh YpaBHEHUE KHHETOCTATUYECKOTrO PABHOBECHS;

4.8.3 BBISIBUTH CTETIEHb HEOMPEAETUMOCTH U PACKPHITH €€;

4.8.4 Bp1OpaTh MaciITaOHBIA KOA(PGUIIMEHT CHUJI, BBITIOJHUTH MEPEBOJ] CUIIOBBIX
(bakTopoB B MacmITAOHBIN KO3(P(ULMEHT CHUJI M CUHTE3 TUIaHA CHJT;

4.8.5 ompenenuTh 3HAUYCHUS PEAKIIUNA CBSI3EH;

4.9 nns nepBuyHOrO Mexanusma 0-1

4.9.1 ycTaHOBUTh  COCTOSIHUSI ~ CHJIOBOTO  PAaBHOBECHsS, TNPHIOKHB K
COOTBETCTBYIOIIUM XapaKTepHbIM TOYKAM HEOOXOJIMMBbIE BHUIbI PEAKIUU CBs3EH
KMHEMaTUYEeCKHUX Tap;

4.9.2 cocTaBUTh ypaBHEHUE KHHETOCTATUIECKOTO PABHOBECHS;

4.9.3 BBISIBUTH CTENEHb HEOMPEACIIMMOCTH U PACKPHITH €€;
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4.9.4 BpiOpaTh MacmITaOHBINH KO3(PPHUIMEHT CUII, BHIIOJHUTH MEPEBO CHUIOBBIX
(dakTopoB B MacmITaOHbIN KOA(DGUIIMEHT CUT M CUHTE3 TUTaHA CUJT;
4.9.5 ompenenuTh 3HAYCHUS PEAKINKA CBSA3EH U yPaBHOBEIIUBAIOIICH CHUTHI;
4.10 ompenenuTh 3HAYCHHE YyPAaBHOBEIIMBAIOIIETO MOMEHTAa TMapbl CWI W
OIPENIENNUTh MOrPEMIHOCTD BBIIIOJIHEHHBIX BBIUYMCICHUM.

5,ZIMHCZML{%€CKM12 AHAJIU3 CIIOIAHCHOCO NIIOCKO20 PbldANCHOSO MexXarHusma.

5.1 ang Kaxaoro mojia3yHa B COOTBETCTBUU C BEIMYMHOM (Pa30BOro yriia paboyero
X0Jla BBISIBUTH TIOJIOKCHHUSI MEXaHHW3Ma, B KOTOPBIX IIPU OMPEICICHUH 3HAYEHUHN
MPUBEACHHOTO MOMEHTa Mapbl CHUJI HEOOXOIMMO Y4YecTh JEUCTBHE CHJI TMOJIE3HOI0
CONPOTHUBJICHUS;

5.2 BBINIOJTHUTH CUHTE3 AMHAMUYECKOM MOJENH CIOXKHOTO IJIOCKOTO PHIYaKHOTO
MeXaHU3Ma ISl AMHAMHYECKOr0 aHaJIu3a;

5.3 cuHTE3 AUarpaMMbl IPUBEICHHOTO MOMEHTA CHJI MEXaHU3Ma

5.3.1 ucnonb3ys ciencTeue U3 TeopeMbsl JKyKOBCKOTO, MEPEHECTH BCE CUIIOBbBIE
(akTophl, NEUCTBYIOIIME HA 3BEHbS B OJHOUMEHHBIE TOYKH JEHCTBUTEIBHOTO IUIaHA
CKOpOCTEH IS KaXKI0T0 MOJIOKEHUSI HAYaJIbHOT'O 3BEHA;

5.3.2 BHIIIOJIHMB CHUHTE3 PACUETHBIX MOJENEH, YCTaHOBUTb CTaTHYECKOE
PaBHOBECHE W BBIYMCIIUTH BEJIMUYMHY YPABHOBEIIMBAIOIICH CHUIIBI JJISI KAXKIO0T'O IMOJTO0KEHUS
MexaHu3Ma (pe3yabTaT BBIUMCICHUM MPECTaBUTh B BUC TaOJIUIIbI);

5.3.3 onpenenuTh 3HAYCHUS NMPUBEICHHON CHIIBI U IPUBEACHHOTO MOMEHTA TIap
CWJI TSI K&KJIOTO TOJIOKEHUS HayaJIbHOTO 3BEHA (pe3ysbTaT BHIYMCICHUHN MPEICTaBUTh B
BHJIC TAOIHIIbI);

5.3.4 BriOpaB MmacimTabubie KOAGOUIMEHTH OCE MPUBEICHHBIX MOMEHTOB TIap
CWJI W yIJila IOBOPOTa 3BEHA NMPHUBEIICHUSI, BBHITIOJIHUTh CUHTE3 JIMarpaMMbl MPUBEICHHBIX
MOMEHTOB TIap CHJI COMPOTHBIICHUS U TIPUBEICHHBIX MOMEHTOB Tap ABUKYIIUX CHIT;

5.4 ocymiecTBUB NMpeoOpa3oBaHUs JUArpaMMbl MPUBEIEHHBIX MOMEHTOB Map CHII,
BBIMIOJIHUTh CHUHTE3 JuarpaMMbl pabOT M BBIUUCIUTH 3HAYCHHE MAacIITaOHOTO
kodddummenTa ocu pabor, a TaKkKe MpHUpaiieHue padoThl U BEIMYUHY padOTHI IS
KQKJIOTO TOJIOKEHUSI HAYaJbHOTO 3BEHA (pe3ysbTaT BBIYMCICHHM MPEACTaBUTH B BUIE
TaOJIUIEI);

5.5 BbIOpaB 3HaueHUE MACIITAOHOTO KOA(PPUIIMEHTAa OCH U3MEHEHHSI KHHETUYECKOM
SHEpruM (pa3HOCTH PadoOT), BHIMOJHUTH CUHTE3 JUArpamMMbl U3MEHEHHUS KUHETUYECKOUN
sHeprun (pa3sHOCTH padoT), UCHOJIB3YS METOJ TpadUuecKoro BBHIYUTAHUS (pe3yJbTar
BBIYUCJICHUH MPEJCTABUTH B BUJI€ TaOJIHUIIbI);

5.6 cuHTe3 qUarpamMmbl PUBEIEHHOTO MOMEHTA HHEPLIMU MEXaHU3Ma

5.6.1 npeacTaBUTh MPUBEAECHHBI MOMEHT MHEPIIMM MEXaHU3Ma B BUJIE CYMMBbI
IIOCTOSIHHOM Y IIEPEMEHHOU 4acTel;

5.6.2 mpeACTaBMB TOCTOSHHYIO YacTh MPUBEICHHOTO MOMEHTa WHEPIUU
MEXaHM3Ma B BHJIC CyMMbI NPHBEIACHHBIX MOMCHTOB HMHEPIMHM D3JIECMEHTOB TIPHUBOJIA
(aHEepreTUueckasl MalllHa, epeJaTOYHbI MEXaHU3M U padoyasi MallluHa), ONPEAEIUTh €€
3HAYCHUE;

5.6.3 BhIBECTH ypaBHEHHME M pacCcuuTaTh 3HAYEHHUS [EPEMEHHOM YacTu
MPUBEACHHOTO MOMEHTAa WHEPIMU I KaXJAO0ro TOJOKEHHS MexaHu3Mma (pe3ysbTar
BBIYMCIICHUN TIPEICTaBUTH B BUJIE TAOJIUIIbI);
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5.6.4 onpenenuTh BETUYMHY MPUBEACHHOTO MOMEHTA WHEPIIUU U TIPUBEICHHOU
MAacCChI JIJIs1 K&KJIOTO TIOJIOXKEHHsI MeXaHu3Ma (pe3yJIbTaT BHIYUCIICHUN MTPEJACTaBUTh B BHJIE
TaOJIUIIbI);
5.6.5 onpenenuB 3HaAYCHUST MACIITA0OHBIX KOI(P(UIIMEHTOB OCel MPUBEICHHOTO
MOMEHTa WHEPIHUU U YIJIa TTOBOPOTa 3BEHA NMPHUBEACHUS, BBITIOJIHUTH CHHTE3 JHarpamm
MPUBEACHHOTO MOMEHTA HHEPITUU U IPUBEACHHOW MaCcChl MEXaHU3Ma;

5.7 meronoM TpadHUUECKOrO HCKIIOUEHHS yria IOBOPOTa 3BEHA IPHUBEICHHUSA,
BBITIOJIHATh CHHTE3 JHAarpaMM «3HEPTrUS-TIPUBEACHHBIA MOMEHT HHEPIIUU» M <«QHEPTHS-
Maccay;

5.8 BBIUMCIMB 3HAYCHHs YTJIOB HAKJIOHA, MPOBECTH KacaTeNbHBIE K 3aMKHYTON
KpYUBOW Ha JUarpamMmax <«dHEpPrus-TPUBEACHHBI MOMEHT MHEPIMH» U «IHEPTHSI-MACCa»
(3HayeHne KOAI(PPUIIMEHTa HEPAaBHOMEPHOCTH XOJla BHIOpAaTh M3 TAOJMIIBI COTJIACHO
NPUIOKEHUIO A);

5.9 onpenenuTh 3HAYCHNE MOMEHTA WHEPITUH MaXOBOW MACCHI.

6 Ananuz u cunmes npocmoco nji0CKoco 3y6qamoeo MeXAHU3IMA.

6.1 BBIYEPTUTH CTPYKTYPHYIO CXEMY MEXaHU3MA,

6.2B COOTBETCTBUM C TMpU3HAKaMHU KJacCU(UKAMU TMPOCTHIX 3yOuUaThIX
MEXaHHU3MOB, YCTAHOBUTH THII 3a/IaHHON CTPYKTYPHOM CXEMbI MEXaHU3MA;

6.3 BBIOpaTh CTPYKTYpHYIO (HOPMYITY, COOTBETCTBYIOIIYIO 3aJaHHON CTPYKTYPHOM
cXeMe MEXaHHU3Ma;

6.4 onpenenuTh Ha3BaHME M BHUJ COBEPILIAEMOrO JBI)KEHHUS 3BEHbEB (pe3yibTar
MPEACTABUTh B BUJIC TAOJIHUIIbI);

6.5 BBIABUTH Ha3BaHME, KJacC, MOJBMKHOCTb, BHJ KOHTAKTa WU 3aMbIKaHUS BCEX
KMHEMAaTHYECKUX Map (pe3yJbTaT MpeICTaBUTh B BUJE TaOIUIIbI);

6.6 BBIMOMTHUB ~MOAMGUKALMIO KUHEMAaTHYECKHX TMap, HUCKIIOYUTh JIe(PEKTHI
CTPYKTYpHI (pe3yJbTaT NPEACTaBUTh B BUJIE TAOIHIIbI);

6.7 onpenenuTh YMCIO W BUJA KHHEMAaTUYECKOW 1M, BBIIBUTH KOJIHYECTBO
AJIEMEHTOB CTOMKU (YHUCIIO MPUCOEANHEHUN MOJBUKHBIX 3BEHBEB K CTOMKE);

6.8 o6ocHOBaB 3HaueHUs KOA(D(PUIIMEHTOB, ONPEACTUTh MOJBMXHOCTH (CTEICHb
MOJIBYKHOCTH) MEXaHU3MA;

6.9 onpenenuTh BENIMYUHBI JIONOJIHUTENIBHBIX HMCXOJHBIX JaHHBIX (COIJIACHO
npuioxenuto b);

6.10 BEIYMCANTD 3HAYEHUS T€OMETPUUYECKUX MapaMEeTPOB HBOJIbBEHTHBIX 3y0daThIX
KOJIEC M YBOJILBEHTHOTO 3alleIICHUS (COTJIaCHO MPUWIOKEHUIo B);

6.11 mpoBecTH MPOBEPKY MPABHILHOCTH BBIYHCICHUN (COTIACHO MPIITOKEHHIO [);

6.12 BEIOpaTh MacITaOHBIN KO3 PUITUEHT JJIUH;

6.13 mepeBecTH BCE BBIYHCICHHBIC 3HAYEHUS TEOMETPUUYECKUX TapaMeTpoB
HBOJIBBEHTHBIX 3yO4aThIX KOJEC W HBOJBBEHTHOrO 3allelyIeHuss B MacIITaOHBIN
KO3 (PUIIMEHT IJTUH;

6.14 ompenenuTh  pamWyC  COMPSDKEHHS  MEPEXOJHOM  KpUBOM  (coryiacHo
npuiaokenuo [1);

6.15 Mo mojay4YeHHbIM 3HAYEHHUSIM B BHIOpAaHHOM MacTaOHOM KO3 dUIIMEeHTe JUTHH
BBIMIOJHUTh METPUUECKUN CHHTE3 3BOJIBBEHTHOIO 3alLICTUICHUS 3y0UaThIX KOJIEC MPOCTOro
IUIOCKOT0 3y04aToro MeXaHu3Ma;
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6.16 BBIMTOTHUTH METPUUCCKHUI CUHTE3 KHHEMATHIECKON CXEMBI MPOCTOTO TIOCKOTO
3y04aToro MexaHu3Ma.

1 Ananuz u cunme3s Ci04#cH020 NJIOCKO20 3_)/61{(177’1020 MexarHuzma.

7.1 BBIYEPTUTH CTPYKTYPHYIO CXEMY W HAauWHasg C BEIYILEro 3BeHa LIECTEpHH 1,
0003HaUUTh OyKBAMHM JATHHCKOrO aj(aBuUTa MOABUKHBIE COCIUHEHUS 3BEHbHEB,
coJiepKallluecs B CTPYKTYpe MEXaHU3Ma;

7.2 cornacHo KjacCU(PUKAUUA CIOXKHBIX 3yOUaThIX MEXaHHU3MOB, YCTAHOBUTH THII
3aJJaHHOU CTPYKTYPHOM CXE€MbI MEXAHU3MA,

7.3 BbIOpaTh CTPYKTYpHYIO (OPMYJTy, COOTBETCTBYIOIIYIO 3aJJaHHON CTPYKTYpHOMU
CXEeM€ MEXaHNU3Ma;

7.4 onpennenUTh HAa3BAHWE M BHJI COBEPIIAEMOIO JIBUKEHUS 3BEHBEB (pe3yJibTaT
MPEACTABUTH B BUJI€ TAOJIHUIIbI);

7.5 BBISIBUTh Ha3BaHUE, KJAcC, MOJBWKHOCTH, BHJ KOHTAaKTa M 3aMBIKAHUS BCEX
KMHEMAaTHYECKUX nap (pe3yJbTaT Mpe/ICTaBUTh B BUJE TaOIUIIbI);

7.6 onpenenuTh BUA KHUHEMAaTHYECKOW IIEMH, BBISIBUTH KOJHMYECTBO SJIEMEHTOB
CTOWKU (YMCIIO MPUCOSAUHEHHU I MOIBUKHBIX 3BEHBEB K CTOUKE);

7.7 000cHOBaB 3HAauY€HUS KOIPPUIHUEHTOB, ONPENETUTh MMOABUKHOCTH (CTENEHb
MOIBUKHOCTH) MEXAHU3MA;

7.8 onpenenuthb yncia 3yObeB BCEX KOJIEC MEXaHU3Ma;

7.9 paccunTaTh AMaMETPHI HAUYAIbHBIX (JEIUTENbHBIX) OKPYKHOCTEH KOJIEC;

7.10 BrIOpaTh MacITaOHBIN KOI(PDUITUEHT JJIHH;

7.11 nepeBenss BBIYMCIICHHBIE 3HAYEHUS JAUAMETPOB HAYAIBHBIX (JIETUTEIbHBIX)
OKPYXHOCTEH KoOJIeC B MacITaOHBIA KOI(PQPUIMEHT JUIMH, BBIMOIHUTH METPUYCCKUHN
CUHTE3 KUHEMAaTHYECKOU CXEMbl MEXaHU3Ma;

7.12 onpenenuTh XapaKTEePHbIC TOUKH MEXaHU3MA;

7.13 BeIOpaB MacmTabHble KOA(DOUIIMEHTH OCeH JJIMH M JIMHEHHBIX CKOPOCTEH,
BBINIOJIHUTh CUHTE3 IJIAHOB JIMHEHHBIX U YIJIOBBIX CKOPOCTEH;

7.14 BBIYMCIUTH 3HAYEHUS JIMHEWHBIX CKOPOCTEH XapaKTEPHBIX TOYEK M YTIIOBBIX
CKOpOCTEH 3BEHBEB;

7.15 BBIUMCANTDh (PAKTUUECKHE MPSMOE M OOpaTHOE MepeAaTOYHbIE OTHOIICHUS
MEXaHU3Ma U OMPEIETUTh OTPEIIHOCTh BHIYHCIICHUN.

3 OdopmiieHHe ¥ MOATOTOBKA K 3alIUTE KyPCOBOI'0 MPOEKTHPOBAHUSA

[Ipu odopmieHUUM  aHATUTHYECKOW YaCTH  KYpPCOBOTO  MNPOEKTHUPOBAHUA,
MpEACTaBIIEeMOM B BHUJE  PACUETHO-TIOSICHUTENIbHOW  3alMCKH,  HE0OXOIUMO
pykoBojctBoBathes TpeboBanusimu ECKJ[ u CTO 4.2-07-2014.

['paduueckas yacTh KypcoBOro MPOEKTUPOBAHUS BBIMOIHSETCSA HA ¢popmarax Al u
MOJAMIMBACTCS K PACUYETHO-MOSCHUTEIBLHOM 3alUCKEe TMOcie CIHUCKAa HCIOIb3yeMbIX
JUTEPATYPHBIX UCTOUYHUKOB.

Odopmienue, Kak aHAIUTHYECKON 4YacTH, TaKk W rpadUyueckoll 4acTh KypCOBOTO
MIPOEKTUPOBAHMUS, BBITIOIHSIETCS B COOTBETCTBUU C MPEAbSABICHHBIMU TpeOoBaHusiMu. [1pu
oOpMIICHHH BCEX BHUJIOB CAMOCTOSATEIIBHOM pab0OThl HEOOXOAMMO HMCIOJIb30BaTh IBM, a
npu ux 3ammre npenoctaButbh CD-muck ¢ 2IeKTpOHHOW Bepcuel JaHHOTO BHIA
caMocTosTenbHOM padoThl. [Ipumenenne IBM He sBisieTCS OCHOBAHUEM JIJISl HAPYLICHUS
Wi He cobmoenus npeabsasieHubix TpedoBanuit ECK/] u CTO 4.2-07-2014. JIro0oii u3
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BHUJIOB CaMOCTOSATENILHONH paboThl, OGOPMIICHHBI HEOpexHO U 0€3 COOMoaeHUs
NpeabsABIsIEMbIX TPEOOBaHUM, HE pACCMATPUBAECTCS U K 3aIIUTE HE JOITYCKAETCH.

IlogroroBka K  3amKTe  KypCOBOIO  IIPOEKTHPOBAHMUS  OCYIIECTBISETCA
HEMOCPEICTBEHHO KaXIbIM CTYIEHTOM C MpopabOTKOM JIEKIIMOHHOTO MaTepuaia
OXBAaTBHIBAIOIIETO TEMATHKY JIaHHOT'O BHJIa CAMOCTOSITEIbHONW pabOThl M BKIIIOYAET B ceOs
BBINIOJIHEHUE, O(POpPMIIEHUE AHAIMTUYECKOM M rpauueckoll yacTedl B COOTBETCTBHM C
MPEAbABICHHBIMU TPEOOBAHUSIMH.

[IpyeM 3amUT KypCcOBOrO MPOEKTHUPOBAHUS BBINOJHSIETCSA JIEKTOPOM IOTOKA WU
npoBoauTca Ha Komuccuu. CoctaB KoMuccuu (GpopMHupyeTcst U3 uucia MpernoaaBaTesei,
OCYLIECTBIISIIOIIUX MPOBEACHUE MPAKTUUYECKUX MW JIEKIMOHHBIX 3aHATHWA. 3anura
npoBoauTCa B popme coOecenoBaHus, MPEAyCMaTPUBACT PEHICHHE MPAKTHUECKUX 3a]ad
WIM TECTOBBIX 3aJlaHUN C ILEJIBI0 BBISIBUTH YPOBEHb 3HAHMI CTYJEHTA IO TEMATHKE
JTAHHOTO BHJIa CaMOCTOSITEILHOM paboThl, a TaKXKe MO BCEM TeMaM AUCHUILTUHBI TMM.
CryneHTbl, HE BBINOJHUBIIME BCE BHJBI Pa3lelbl KypCOBOIO MPOEKTHPOBAHUSA, K HX
3alllUTe HE JIONMYCKAIOTCs. 3aluTa J000ro KypCOBOTO MPOEKTUPOBAHMS 0O€3 pacyeTHo-
MOSICHUTENIBHOW 3alMCKHU WM TPpa(pUUECKON YaCTH, a TAKXKE BBINOJHEHHBIE HE B MOJIHOM
o0BbeMe He JO0IMyCKaeTCs.

5 OcHOBHAas M IONIOJIHUTE/ILHAS JINTEpPaTypa

OcHoBHas1 1MTEpPaTYypa

1 Teopus MexaHU3MOB M MalvH : y4e0. mocodue / M. A. Mepxko, I1. H. Cunpuenko,
A. B. Konoros [u np.]. — Kpacuosipck : UTTK CDY, 2008. — 199 c. — (Teopust MexaHHU3MOB
u MamvH : YMKJI Ne 363-2007 / pyk. TBopu. koyektusa [1. H. CunbueHko).

2 Teopust MexaHU3MOB M MaIluH : mpakTukyM / M. A. Mepko, II. H. Cunpuenko,
A. B. Konoros, A. B. KomotroB [u gp.]. — Kpacuospck : UIIK C®Y, 2008.—-133c.—
(Teopuss mexanusmoB u MamuH : YMKJ] Ne 363-2007 / pyk. TBOpY. KOJUIEKTHBA
I1. H. Cunbuenko).

3 Teopust MEXaHM3MOB M MAIIIMH : METOJI. YKa3aHUS 0 CAMOCTOSITEIHHON padore /
coct. M. A. Mepko, II. H. Cunbuenko, A. B. KonoroB [u 1p.]. — Kpacnosipck : HIIK
CoVY, 2008. — 32 c. — (Teopus mexanu3moB u mamuH: Y MK Ne 363-2007 / pyk. TBOpY.
kosuiektuBa I1. H. Cunbuenko).

4 CipaBOYHUK TI0 TEOMETPUYECKOMY pacyeTy »HBOJIbBEHTHBIX 3y04aThIX W
yepBAYHBIX mepenad / mon pen. M. A. bororosckoro. — 2-¢ u3f., nepepad. u gom. — M:
MammnocTtpoenue, 1986. 448 c.

5 Anypses, B. U. CipaBounuk KoHCTpyKTOpa-mamuuoctponrens: B 3 T. T. 3. — 8-
u3a., nepepad. u gpom. Ilom pen. WM. H. XKecrtkoBoit. — M.: Mammnoctpoenue, 1999. —
848 c.

6 CTO 4.2-07-2014. Cuctema MeHemxMeHTa kadectBa. OOmme TpeOOBaHUS K
MOCTPOEHUIO, U3JIOKEHUIO U 0QOPMIICHUIO IOKYMEHTOB Y4€OHOM JEesTENbHOCTH [TEKCT] /
pazpab. E.H. Ocokun, JI. B. benomanko, M. U. I'y6anoBa. — Bsen. 09.01.2014. —
Kpacnosipck : [1L] BUK C®VY, 2014. — 60 c.

JlonoJiHMTEIbHASA JIUTEpaTypa:

7 Mexanuka : mpakTukyMm mo pemeHuto 3amad / E. B. bproxoBenkas [u np.]. —
Kpacuosipck: NI KI'TY, 2004. — 202 c.

8 ®ponos, K. B. Teopus mexanm3moB u mamuH / K. B. ®ponos. — M.: Bricmas
Hlkoma, 2003. — 496 c. (621.T33).



3HaueHus

IMPUJIOKEHUME A

ko3¢ puLreHToB

HCPaBHOMCPHOCTH

Xoza

SABJIAIOTCA

CTaHAAPTU30BAHHBIMHW BCIIMYMHAMU MW OIPCACIAIOTCA 110 CHp&BO‘IHOﬁ JUTCpAaTypec B
3aBUCUMOCTH OT THUIIA TEXHUYECKON CUCTEMBI

JlonoJiIHuTEIbHBIE UCXOAHbIE JaHHbIE
MHBomIOTA yria 3anemieHus

inv(at,, )= —
1712

MunumanbpHas BeauyrHa K03QpGUIUEeHTa CMEUEHUs ISl IeCTEPHU

17—z,
min = 17 '

X

28 -tg(oc)

+1 nv(a) :

Benuuuna koadduimenta cMmemeHus s Koieca

Xy = Xs = Ximin -

Hacocsl 1/5...1/30 | TypGorerepatopst 1/200...1/500

Kommpeccopsl 1/50...1/100 | DneKTporeHepaTopbl 1/100...1/200

CenbpXx03MalIHbI 1/5...1/50 JlBurarenu cy1oBble 1/100...1/150

Merannopexymue JIBUraTeau BHyTPEHHETO

CTAHKH 1/20...1/50 cropanus 1/80...1/100

Tkankue, MyKOMOJIbHbIE JIBurarenu

MAIAHEL 1/10...1/50 ABMALTHOHHDIE 1/200...1/500
INPNJIOKEHUE b

IIpoBepka MOIYyYEHHBIX BEIUYUH Xqmi, B X, Ha COOTBETCTBUE YCIIOBHUIO OTCYTCTBHS

ImoaApEe3a HOKCK 3Y6B€B KOJICC

xz(h;—%sinz(a)}

IIpumeuanue. Ilpu He BBINOIHEHUH YCIOBUS HEOOXOIUMO MTPOBECTH MOAUDUKALINIO
3HAYEHUHN Xmin U Xo, ONPENEIUB IEHCTBUTENIBHYIO BEIUUNHY KO3()(PHUIIMEHTOB.

JleiicTBuTenbHAs BeNUYMHA KOA(DPUIMEHTa CMEIIeHUs I IECTEPHU

Xy = X1, = Xqmin £0,001

JleficTBUTENbHAS BeTHINHA KOA(Q(UIMEHTa CMEIEHUS IS KoJleca

Xp =Xp, =Xg =Xy

[ToBTOpHAs MPOBEPKA MONYYEHHBIX BENUMH X, H X,, HA COOTBETCTBHE YCIIOBHIO

OTCYTCTBHS MOZIPE3a HOXKEK 3yObEB KOJIEC U OJIOKHPYIOLIEMY KOHTYPY.
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MMPUJIOKEHUE B
T'eomeTpryeckne napaMeTpbl IBOJIHLBEHTHBIX 3y0UaThIX KoJIEC
OkpyxHOU mar
p=m-m,
rae M — Moayinb

\ Bnaouna
2%

Puc. 1. Cxema ONIpCACIICHUA TCOMCTPHICCKHUX ITApaMCTPOB 3BOJIbLBEHTHOI'O 3}76an01"0 KoOJIECa

[ITar mo OCHOBHOW OKPY>KHOCTH

P, = P-cos(at)=m-m-cos(a),
371€Ch O — yroJ npodus

YriaoBoy mar

360

yA
TonmuHa 3y0a 1o AenuTeaIbHON OKPY>KHOCTH

51:2-m(§+x1-tg(oc)),
32=2-m(g+x2-tg(oc)j.

]_HI/IpI/IHa BITAIWHEI 110 I[CJ'IPITGJIBHOﬁ OKPYKHOCTH
&=p—-3s,
e,=p-—S,.
JnaMeTpsl AETUTENBHBIX OKPYKHOCTEN
d,=m-z,
d,=m-z,.
JlnameTpbl OCHOBHBIX OKPY>KHOCTEN
d,, =d, -cos(a),
d,, =d,-cos(a).
JlnaMeTpbl HaYaIbHBIX OKPYKHOCTEN
., =d, cos(a) _ dy |
cos(a,,) cos(a,,)
cos(a)  dp,

=d = :
?cos(at,, ) cos(a,, )

T

d

w2
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JlnameTrpel OKpyKHOCTEW BIIaIUH

dyy=dy+2m(x —h? )
de, :d2+2m(x2—h’f‘ )
rae h; =125.
JInaMeTphl OKPYKHOCTEN BEPILIMH
dalzd1+2m(h;+xl—Ay),
d,y =, +2m(h +x, —Ay),
rme h, =1.

I'eomerpuyeckue napamerpsl 3BOJIbBEHTHOI'0 3aLleIIJICHUS
KoadhumumenT ypaBHUTETEHOTO CMEIICHUS

Ay =Xs —Y.
KoaddummeHT BocipuHIMaeMOro CMEICHHS
_a,-a
m
JlenurensHOe MEKOCEBOE PACCTOSTHHE
d, +d,
2
HauanbHoe MexxoceBoe paccTOsTHUE
a = dwl + dw2
w 2 '

a=

HNPUJIOKEHHUE I

IIpoBepka BbINOJHEHHbIX BbIYUCJICHUN
VYcnoBue paBeHCTBA BBICOT 3yObEB KOJIEC

hl = h2 y
3/1€Ch BBICOTHI 3yObEB KOJIEC
d al ™~ d f1
hj=—"———,
2
h _ da2 _d f2
L L
2
VYcioBue OTCYTCTBHSI 3a0CTPEHHS TOJIOBOK 3YObEB KOJIeC
S, =[S, ],
TIE [Sa] — JIOIyCKaeMOe 3HAYCHHE TONIIUHEI 3y0a 10 OKPYKHOCTH BEPIIUH
*
[Sa ] =S,-M,
*
371eCh S, — KOO(PPUIMEHT TOILINHBI 3y0a 10 OKPY>KHOCTU BEPILIHH.
TonmuHa 3y0a 1Mo OKpYKHOCTH BEPIITUH

Sy = m%f:z)(g +2-x -tg(a) -z, (inv(oy, ) — inv(a))j,



11

5., = m%(g + 2%, tg(e)— 2, (inv{ctgy ) - inv(a))j.

VYl npoduss 3yObeB Ha OKPY>KHOCTH BEPILIUH

d
— bl
Oy = arccos[—d ,
al

= arccos A
aaz —_ d_ .
a2

YcnoBue coxpaHeHUsT HENPEePhIBHOCTH 3alCTICHHUS
1,06<¢,.
Koaddunment nepekpoItus

| 2ot ) 2 50t )

HNPUJIOKEHUE [1
Pagnyc conpsixeHus mepexoaHON KPUBOU

r=r,-m,
rIe I’C*:0,384.
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