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1. [NocTpoeHne nnaHa CKOPOCTen

(...HEMHOro Teopumn...)

MMpn KMHEMATUUYECKOM UCCNEeA0BaHUN CTaBAT [BE OCHOBHbIE 3a4aun:
5 onpeaesieHne NMosioXXeHUN 3BEHbEB U TPAEKTOPUN 3a[l@aHHbIX TOYEK;

= OnpeneneHue IMHENHbIX N YITI0BbIX CKOPOCTEN U YCKOPEHUN 3BEHLEB U
OTAE/bHbIX TOYEK MEXaHU3MOB.

B pe3ynbTaTe KMHEMATUYECKOro aHaim3a yCTaHaBIMBAOT COOTBETCTBUE
KMHEeMaTU4YeCcKknx napameTpoB (NepemMeLlleHnin, CKOpoCcTen U YCKOPEHUIN)
3a4aHHbIM YC/I0BUSAM, @ TaKXXe Mosay4daroT UCXoaHble AaHHble ANng
BbIMOJIHEHNA ANHAMNYECKNX pacyHeToB. 3HaHME KMHEMATUNYECKNX
napamMeTpoB He0bXoAMMO ANdA pacyeTa CU UHEPUUU U MOMEHTOB CUJI
NMHEPLMN, KNHETNYECKON SHEPTUM MEXAHU3MA U MOLLIHOCTMW.

Pa3zaeneHune CNoXHbIX pblY4aXXHbIX MEXaHM3MOB Ha CTPYKTYPHbIE rpynmnbl
Accypa no3songaeTt 0606LWWmnTb MeTOAbI KWHEMATUUYECKOIO aHaIn3a u
NPUMEHATb UX K 3TUM rpynnaM, NpeacTaBASOLWLMNX CTaTUYECKN
onpeaennMmble cuctembl. KnaccndmnkKauMoHHbIM MOPSAAOK KUMHEMATUYECKUX
rpynn yKa3blBaeT BO3MOXHbIN N Hanbosiee paumnoHanbHbIn CNOCcob
nccnenoBaHuUs JaHHOM CUCTEMBI.

[Ipy KNHEMaTUYECKOM aHas/IN3€e CJI0XKHbIX PblYa>XHbIX MEXGHU3MOB
oripesesieHne roJIoXKEHUN, CKOPOCTEN U YCKOPEHMUU HAYNHAKT C BEAYLENO
3BEHa M HErNnoCcpesACTBEHHO K HEMY MPUCOEANHEHHON rpyrrbl Accypa, 3aTeM
rnepexoAsiT Ko BTopou rpyririe v 7. 4. lNopsiao0K KWHEMAaTUYECKOIro
NCC/1EA0BaHNSI MEXAHN3MAa OrNpeAesISIETCS pe3y/ibTataMmu ero CTPyYKTYPHOIro
aHasin3a n COOTBETCTBYET popMyJie CTPOEHUSI MEXAHN3MA.

K ornaBneHuro
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2. [locTpoeHme nnaHa ycKopeHumn

(...HeMHoOro Teopun...)

Mpn KMHEMATUUYECKOM UCCEeA0BaHUN CTaBAT ABE OCHOBHbIE 3a4auN:
5 onpeaeseHne NMosIoXXeHUM 3BEHbEB U TPAEKTOPUN 3aZl@aHHbIX TOYEK;

« OnpeaeneHve IMHENHbIX N YITI0BbIX CKOPOCTEN U YCKOPEHWUN 3BEHLEB U
OTAENbHbIX TOYEK MEXaHU3MOB.

B pe3ynbTaTe KMHEMATUYECKOro aHann3a yCTaHaB/IMBAOT COOTBETCTBUE
KUHEeMaTU4YecKnx napameTpos (nepemMelleHnin, CKOpoCcTen U YCKOPEHNIN)
3aJaHHbIM YCNOBUSAM, @ TaKXe MosyyaroT UCXOAHble AaHHble ANS
BbIMOJIHEHNSA ANHAMUYECKNUX pacyeToB. 3HaHNE KMHEMATNYECKMX
napaMeTpoB HEO6XO0AMMO ANS pacyeTa CUa UHEPUUU U MOMEHTOB CUN
MHEPLUNN, KNHETUYECKON SHEPITrMMN MeXaHU3Ma U MOLLHOCTMU.

Pa3saeneHune CNoXHbIX pblYaXHbIX MEXaHM3MOB Ha CTPYKTYPHbIE rpynnbl
Accypa no3onsdeT 0606WnTb METOALI KNHEMATUYECKOrO0 aHann3a um
NPUMEHATb UX K 3TUM rpynnaM, NpeacTaBAsoWmMX CTaTUYECKN
onpeaennMmble cuctembl. KnaccndmkKaumoHHbIM MOPSAAOK KUHEMATUYECKNX
rpynn yKasbiBaeT BO3MOXHbIN U Hanbosiee paumoHanbHblin cnocob
nccneaoBaHUs AaHHOM CUCTEMBI.

[lpy KNHEMATUYECKOM aHasIn3€e CJI0XKHbIX PblHYa>XHbIX MEXaHU3MOB
orpesesIeHNeE roJsI0XKEHNN, CKOPOCTEN U YCKOPEHUU HAaYNHAKT C BEAYLIENO
3BEHa M HEerocpesCTBEHHO K HEMY MPUCOEANHEHHOMN rpyrirnbl AcCypa, 3aTeM
rnepexoasiTt Ko BTOpou rpyrirne v 7. 4. lNopsigoKk KWHEMaTNYECKOIro
UCC/1EA0BAaHNSI MEXAHN3MA OrNpeAESISETCS pe3y/IbTaTtaMmu ero CTPYKTYPHOIro
aHasin3a n COOTBETCTBYET popMyJie CTPOEHUST MEXAHN3MA.

K ornaBJieHUIO
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3. OnpegeneHne paBHOOENCTBYIOLMX CUT MHEPLUN

3peHo 1. BemmuuHy ImaBHOTO BeKTOpa CHIT HHepIini O, orpeaemnseM 1Mo Gopmyie
CD1:IT118.51 R H
rhe 1m; —Macca 3BeHa 1 4,1 — YCKOpPEHHE [IeHTpa Mace 3BeHa 1.
Tak Kak B JaHHOM MeXaHHW3Me Macca 3BeHa 1 pasHa 0, TO
@,=0.
BemmuHy rmaBHOrO MOMEHTA CHII HHEPIIMH T ONpeaeimm 1Mo GopuryTe
T=Li&
rae  [,;—MOMEHT MHepLUH 3BeHa | OTHOCUTEIIFHO OCH, ITPOXOMAIIEN Yepes LIEHTP Mace 3BeHa | MepIeH UK YILIPHO
K INIOCKOCTH JBHKEHUA, &; — YITIOBOE YCKOPEHHE 3BeHa .
Tax xax &1=0, To T=0.
3BeHO 2-4. BemmunHa IIaBHOTO BEKTOPa CHII HHEPLIMH U ITIaBHOIO MOMEHTA CHII HHEPLMH OYIyT TakK K& PaBHBI
CD2,3,4: 0,
Ty34=0.
3peHo 5. BemirHa rIaBHOTO BEKTOPa CHIT HHEPLIHH HaXOUTCSA TI0 (hopMyTIe
(D5= —ITsa,
['maBHBIM BeKTOP cHII HHEPUMH D5 IMPIIIOKEH B LICHTPE Mace S H HAIIPABIIEH B CTOPOHY, IIPOTHBOIONIOKHYIO
BEKTOPY YCKOPEHHA a, (BEKTOP 7e Ha TINIaHE YCKOPEHHIT).
Tak KaK 3B€HO 5 ABHKETCA ITOCTYIIAaTeIbHO, &=0 1 PaBHOACHCTBYIOIA CHUII HHEPLIMK COBIIafacT ¢ UX ITIaBHBIM

BEKTOPOM:

K ornaBneHuto T5=0.



CHJIOBOU PACYET ITIJIOCKUX PBIYAXKHBIX MEXAHU3MOB

Bo Bpems NBHXKEHHUSI MEXAHU3Ma B €T0 KMHEMATUYECKHX IMapax JACUCTBYIOT CHJIBI,
ABJISIFOIIAECS CUWJIAMUA B3aWMOJICHMCTBUST MEXAY 3BE€HBAMU. OJTH CHJIBI OTHOCATCSA K
KaTEeropud BHYTPEHHUX II0 OTHOIICHHWIO K MEXaHW3My B IMejaoM. HarpyXeHHOCTb
KUHEMAaTHYECKUX Iap CHJIAMH B3aHMOJCUCTBUA SIBIISIETCS BAXKHOM JUHAMHUYECKOU
XapaKTePUCTUKOM MEXaHW3Ma. 3HaHHWE CHJI B KMHEMATHYECKHMX Mapax HEOOXOAUMO s
pacueTa 3BEHBEB MEXaHM3Ma Ha  MPOYHOCTb, IKECTKOCTh, BHOPOCTOMKOCTb,
W3HOCOYCTOMYUBOCTD, JJIs1 PACYETOB IMOJAIIUITHUKOB HA JOJITOBEYHOCTD U JJI ITPOBEICHUS
APYTUX TOJOOHBIX PACUETOB, BBIMOJIHAEMBIX TIPU IPOCKTUPOBAHMU MEXaHHU3MA.

Onpedenenue _6HYVMPEHHUX _CUl,_ad_MAKICe — 6_UeloM_pside_3a0a4y — CUI_U_Nap _CUul,

NDUJIONCEHHBIX K MEXAHUZMY U36HE, COCIMAGILCH_COOEPDAHCAHUEC €20 CUI08020 DACYEA.
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OTtaengeM HYJIEBYIO TPYIILY 4-5 OT MEXaHU3Ma u ﬁarpy;meM e€ cuamu. I'pyrma 4-5 aBigercd
JIBYXIIOBO/IKOBOI1. BbruepuriBacM B BEHIOPAHHOM paHee MacIlTabe | IUIaH TPYTIB 4-5.
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/C o BrruepuriBaem IU1aH BEAYIIETO 3B€HA B IIPUHSATOM paHee Macirade p;

U TIPUKJIQIbIBAEM K HEMY CHJIY PEakiuu [',, ¢ KOTOpoil OTOPOIIEHHOE

3BEHO 2 JICUCTBYET HA 3BEHO 1.

B bbbl @380 445
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PBIUAT H.E. X KVKOBCKOT'O (TEOPH )

Mertoa H.E, ’KyKOBCKOT0 OCHOBAH Ha IPHHLIHITE BO3MOKHBIX IepeMellleHHH, O3B OTISIOIeM H3y1aTh PABHOBECHE CHCTEMBI ¢ UOLANbH bl
C68434Mi, He BBOASI B YPaBHeHHe HeH3BeCTHble PeaKi[HH cBsizeH. IIPHMeHSS 3TOT MeTOJ MOXHO IPOBEPHTh NPAaBHILHOCTh CHIOBOTO pacyera
CpaBHEHHeM JIBYX BeJIHYHH YPaBHOBEIIHBAIOIIHX CHII, O/IHA H3 KOTOPBIX ONPeAEsIeTCsI HA OCHOB€ NPHHILIHIIA BO3MOXKHbBIX IepeMellleHHH, a Apyrasi
H2 CHIOBOTO PacueTa. HOeanbHuMu CEA3AMIU HA3MGAIOM CEA3U, CYMMA MEMEHMAPHLUX pabom pearyuil KOmopux Ha MOOBX 603MONCHBIM
REPeMEUL HUAX MOUEK CUCEMbE DABHA HYMIO. K YUCAY UOCAnbHUX C8A3el OMHOCAMCS 808 CIAYUOHADHYIE 200MEMPULeCKUe C8A3U bed MPeHus.

TIpHHIHIT BO3MOXHBIX ITepeMellleHHH YTBepXKAaeT, 4T0 11 PaBHOBECHS CHCTEMbI ¢ H€aTbHBIMH H IT'OJTIOHOMHBIMH CBST3SIMH He00X0AHMO H
JAOCTaTOYHO PABEHCTRO HYJIO BO3MOXHOH (BHPTYaIbHOH) paboThbl BeeX €€ aKTHBHBIX CHJI Ha BO3MOMKHBIX (BHPTYaJIbHbIX) ITepe MellleHHSIX.

Ero maTeMaTH4ecKasl §) OpMyJTHPOBKH HMeeT BHJ:

N k=n —
aA(Fy)—I—ZaA(Fk) =0
k=1 ’

Tne aA(Fy) - BO3MOJKHasA paﬁofra ypaBHOBemymalomei& CHIIBI,

k=n

Z QA(F k) - CYMMa BO3MOMHBIX padoT, IPHI0XKEeHHbIX K MEXaHH4YeCKOH CHCTeMe (MeXaHH3MY).
k=1

— = o4 oS - -
M3 TepMeXa H3BECTHO: aA:Fk 08 >>>5:Fka>>>P=F°V=F'V°COS(F,V)

IIopsinoK pacyeTa YPaRHOREIIHRAIOeH CHIILI MeTOAOM pbrdara JKyKoBckoro:
1. ITocTpOHTL MOREPHYTLIH Ha 90" rman CKOpOCTeH MeXaHH3Ma.
2. HaliTH Ha 5TOM IUIaHe I10 [IPaBHITY I10J00Hs TOUKH IPHIOKEHHSI BHEIIIHHX CHIL
3. B ojHOHMeHHbIe TOYKH ITOBEPHYTOIO IUTaHA IepeHeCTH CHIbI MapaUlelbHO caMHM cefe cO cXeMbl MeXaHH3Ma, BKIIOYasl H

YPaBHOREIIHBAIOIIYIO CHITY.

4. CoOCTaRHThb ¥PaBHCHHE PABHOBCCHS MOMEHTOB CHII OTHOCHT€JIbHO TOYKH 7. Orlpene.rn—mz YHCIICHHO¢ 3HaYCHHC f'/.{y
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Privaz HE Xykobckozo

IlepepopaunBaeM IJIaH CKOpOCTel MexaHHM3Ma Ha yroia 90° u B

COOTBETCTBYIOIIUE TOYKHU IOBEPHYTOIO IIJIAHA CKOPOCTEH IEPEHOCUM

napaiieJIbHO caMMM ce0e Bce BHENIHUE CHUIIbI, JCHCTBYIONIUE Ha

F b Z /.72 MEXaHU3M, BKIIOYasg pPaBHOJCHCTBYIOIME CHII HHEPLUU 3BEHBEB U

/L- ¢ napy cuin F'y u F’y , KOTOpble 3aMEHAIOT YpPaBHOBEUIUBAIOII[UN

) i s MoMeHT AMy. Cunel peakuuu ABIFIOTCS BHYTPEHHHMM, OHU

VPaBHOBEILIEHBI BHYTPU MEXaHU3Ma, IIO3TOMY Ha «pblyar» He
d MIEPEHOCITCA.

Ilo Tteopeme H.E. JKykoBckoro cymMMa MOMEHTOB BCEX CHII

OTHOCUTEIIPHO IIOJEOCA p, IMOBEepHyToro Ha 90° miaHa CKOpOCTEH,

paBHa HYIIO:

ZMP :O:(Ez.c. _@5)pe_F;pb1 =0

! (Ezc_@)pe
F;}: .c. 5
pb,

HJ’II/IHI:I IJICY IIPH 2TOM H3MCEPAROTCA HCIIOCPCACTBCHHO Ha YCPTCIKE.

Haxogum ypaBHOBemuBaronuii MOMeHT M 'y

M’ =F'-AB
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[Mprmep BbINOMHEHNSA PACYETHO-MOSICHUTENbBbHOWM 3annCKn K KypcoBowm paboTe

(TUTYNbHbBIN NUCT M BriaHK 3agaHns He NoKasaHhbl)

Tod

I Crpykryposit amaans sexamirn

Fanana Cxema perouaeoro exaira (pue. )
Hexoaneie aanmme: ne=280 od'mmn: OA=024 m; my=4.0 xr, AB=09 w. CD=02
M. AS03 M =68 xr. [=2,6. F=320H, BCy<0,2 w1

Mexamiam ABARCTCN

Gxeaa 7

NROCKIM 1 ME  COIEPANT
sucwnx nap IV xnacea, 8
0 COCTAE BXOUNT CTOdiK
IOTPIE MOIBIARHRN  SBEHA,
OfpagyIouuy  Cneny e

SHHCMATHHCSKNE DAPLI

IncHra 4-1 1-2 23 3-4

Brtazi nap B B B 8]

OTHOCHTENRNO CTOTINI FRENEA MOCYT COREPLINTE CAEAYIONIE TRIRENIS
1+ npawareasieoe (kpemoeuin
2. caoamoe (watym);

3+ nocrymarenunos {nomsym )

O wiscne # cr

¥

ii coofonm mexama. Tlockomasy Mexannsw
AWNFAETCA NIOSKUM, TO senannsvercs opayan Yefannena

W=3n-2p,

TS M-CA0 NOABIGEHEIN SRHLEE.0 -GS0 KIHEMETINECENY nap sexamva V
ENACCE (BQUATENLHEX 11 DOCTYIERTSIEHBINL -~ SHCR0 KitHesareckny nag 1V
ENACCA (B PRIEARNEX MeXaHnIMax =)

W=3n-2p,-p,=9-8=1

Jro meuncv TO MNSCIHIM MOACT SINCTH l'\.l"\‘\ HASLLHOES 1AcHO

o Zgw.

1. Ciinosnli packer Ssexaniia

1.1 FlocTanomsa Ssaatii chaonmrn pacuers

Llenso  cnnoeoro PACHETA  MENAHISMOR  ABNACTCA  OnpeleneHne  ois

BRNMOACHCTRIA  MOAOY  IBCHERMIL  MCXAHIIMA,  BOMHNKOWNX B0 BOCY

EHHSMATHUCCREN NOPay, BEANYNHER  ROTOPBIX HCTOTLIVIOTCA B I"IN‘H((’CIHM\
pacaeTax B l-?dlc*l‘pﬂ.\’.l\,lllu\( MEXAMIERMAX  CITosai PAcUeT  NPOHSNoaNTel
NUCTOM CI HHEPLIINT METOIOM XIEHCTOCTITHEN

B OCHOBE KHHETOCTATIMECKIN pacuetor nonowed npuaunn Janambepa
WEMONAUNTICE B TOM, MTO K JENCTBVIONNI HA J0CHES CHNAM N0SARTAKTCS
cunu HepaEng, a noayiennym cHcTeMy cun PACCNATRIIERROT Kas
.\'PJHHL\HfulL'HH:v‘PJ “l“l ATOM 332398 CIUNoB0ro PACHETd CBOJMTCH K petueHi
VPABHEHNT CTATHNECKOND PABHOBCCHA,

CHnopoi pacueT NPOBOMIM TONLKO N4 QIHOO 13 NOTOKCHI padonerc
NOJ PRUEEHOCO MEXANIEING, NP KOTOPOM CHAL BOASIHOrS CONPOTIRACHNA 1w

PABHS HY . Ilo FATIMIRG TS DOESHOrS CONPOTIMICHIIR NPRGIANECH & TONINS |4

o Do

I HANPASIEHA NPOTHEGNOIOHHO CROPOCTIT JESEHIN ST00 TOMKN
Jna sRMiCacHIE HCAONBIYCMBN B CHAOBOM PACHCTC HHCPUIOHHEIN CiLs
TQL‘I?‘\‘\‘T\")‘ ONPEACINTE KIHHCMATHYOCKIE MAPAMETPR JBIECHIA 18CHLCE C sror

USAMO M1 MEPTeWe  CTPRAM  NEANG ckopacTedi 6 yokopewnii  ans

PUCCMATPHBIEMDTO DOJI0GREHIT MEXINIEING

2.2 KnHesamiiecsinit pacier MexaHinsgg

Crpoimnt 1 scirade CXemy SEXANIEIE 15 OINOM 13 NOI0KEHiT padoner

NOO. HA KOTOPOT NPOCTARNACH HOMEPA SBEHLEE, OOOHAYCHILE KITHEMATHHECKIN

NEp 0 UCHTPOE MACC, HANPARICHIC JBILECHHIA BXOANOMG J8CHA, CHAY Pac
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1. BapaHuoB B.4. MeTognyeckoe ykasaHue (307) K
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<<Fl3pV||<na.£|,Haf-| MexaHuka». — Jinneuk: JII'TY,1990.
- 34 C.

2. Nonos C.A., Tumopees I.A. KypcoBoe
NPOEKTUPOBAHME MO TEOPUN MEXAHU3MOB U
MawuH: Y4ueb. lNocobune ansa sty3os/ lNoa pea. K.
B. ®ponoBa. — 3-e n3a., crep. — M.: BbiCcll. WK.,
1999. - 351 c.

3. dypcos b.T., Hocos B.B. MeToanyeckoe
yka3zaHue (818) K kypcoBon paboTe no teopumn
MEeXaHM3MOB U MAaLWUMH ON1S CTYOEeHTOB
MeXaHN4YecKnx U MallMHOCTPOUTENbHbIX
cneunanbHocTten. — Jlinneuk: JIF'TY, 2003. - 21 c.
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« ECnn Bbl 06HapyXunum ownbky nnam mMoxeTte
NpeanoXunTb Kak MOXHO YyYllUTb AaHHOE
9/1eKTPOHHOE u3aaHue, npocbba obpaTUTbCH
K aBTOpaM Ha Kadeapy «lpuknagHas
MeXaHuKa» 1 Kkopnyc 224 aya.

kaf-pmech@stu.lipetsk.ru



